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EDITORIAL
FINANCING ROAD AND STREET

PROJECTS

So important has tlie financing of roads

and streets become that in the case of

roads, at least, it is now receiving more

study than any other factor in the prob-

lem. Design and construction are, for the

present, overshadowed by finance.

When the American people finally made

up their minds to build roads on a great

scale they were not especially critical of

the financial arrangements. Now this is

changed. The people now feel the weight

of the cost of modern roads and an indi-

vidual is quick to oppose a project if he

feels that he will be asked to bear more

than his fair share of the burden. But

he is willing to bear his share, so the

problem is to work out equitable taxation

for road and street purposes.

The old principle of assessment accord-

ing to benefits is the one toward which

road taxation Is rapidly turning. A good

road is of some service, directly or indi-

rectly, to every person residing in the po-

litical subdivision in which it is located,

so it is entirely fair to levy general taxes

to pay in part for the cost of road con-

struction. It is evident to all that the

man who uses the road derives more ben-

efit from it than the one who does not, and

the vehicle license fee, which should be

turned into the road fund, is the approved

method of paying for this benefit. It is

also evident that the vehicle license fee,

while all right as far as it goes, does not

go far enough in fairly exacting payment

for benefits, for the man who drives a car

15,000 miles a year should pay more for

the privilege of using the roads than the

man who drives only 5,000 miles. The

gasoline tax, now rapidly growing in fa-

vor throughout the entire country, is an

attempt to charge road users in direct

proportion to their use of the roads. It

is also evident that the man living close

to a road derives more benefit from it than

the man who does not, and tax officers are

giving thought to the formulation of equi-

table plans for taxing property holders in

the areas adjacent to a new road. The
man whose farm lies along a new hard-

surfaced road finds that the construction

of the road adds to the market value of

his property. Surely he should pay some-

thing for this direct benefit in addition

to his general road tax.

Perhaps the most significant develop-

ment in financing street improvement pro-

jects is in the attempt again to tax ac-

cording to benefits as shown In the in-

creasing practice of paying for resurfacing

and reconstruction out of general tax

funds instead of assessing such costs

against the abutting property. It is ar-

gued, and quite soundly so, that although

the first paving of a street increases prop-

erty values, resurfacing or repaving does

not, so while it is equitable to assess the

first cost against the abutting property,

it is not fair to make the abutting prop-

erty pay the subsequent costs arising from

the destruction of the pavement by traf-

fic originating at distant points.

The best thought of road and street en-

gineers should now be turned to this prob-

lem of equitable financing.

THE GRAVEL ROAD
It is generally agreed that gravel roads

do very well for secondary road construc-

tion, serving as feeders to hard-surfaced

primary roads, but attempts to make tlie

gravel road a primary road are to be dep-

recated. The primary road should be of

such construction that It will carry rapid-

ly and safely all forms of legitimate, mod-

ern traffic at any time of the day or night,

in any season of the year, and in any kind

of weather. A gravel road does not meet

these requirements.

All this is equivalent to saying that a
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gravel road is all right in its place, but

attempts to make it serve as a substitute

for higher types prove both disappointing

and expensive. There is a general dispo-

sition to speak well of the gravel road be-

cause of its long service to the American

public and because of its good qualities

within its natural limitations, and very

little would be said against it but for the

fact that one occasionally hears compari-

sons drawn between gravel and higher

types in favor of the gravel road. Such

comparisons are usually made by motor-

ists who use the roads but infrequently,

and then only in dry weather, who fancy

that gravel possesses superior riding qual-

ities. It is noteworthy, however, that

where the motorist has his choice between

two roads, one of gravel and the other of

a higher type, when he is actually on the

road, he almost invariably chooses the

hard-surfaced road even if it is the longer

of the two. A good example of this fact

is found in the trip between Indianapolis

and Chicago. One route, the shorter by

30 miles, is almost entirely of good gravel

construction under excellent maintenance,

while the other is for something over half

Its length of hard-surfaced types. Fully

90 percent of the traffic between these two

cities is over the longer route. Thus it is

seen that in driving 225 miles motorists

are willing to go 30 miles out of their

way in order to secure the advantages in

comfort and safety of driving on 130

miles of modern roads.

It is interesting to observe the effects

of travel on this trip. Going one way,

the driver and his companions are tired

at the end of 95 miles, the end of the

gravel road. After driving another 130

miles over hard roads all are pretty well

rested again. On the return trip there is

only moderate fatigue at the end of the

130 miles of hard roads, while after driv-

ing another 95 miles over gravel, children,

especially, are thoroughly tired. Any one

who takes this trip, or a similar one,

will appreciate the fact that gravel is not

suitable for primary road construction for

passenger traffic from the standpoint of

creature comfort, even if the dust is dis-

regarded. There is a bodily weariness

produced by the gravel road to which the

traveler over a higher type is a stranger.

In the early spring and late fall, when
the trip is attempted, all the anxiety as to

the condition of the road centers in the

gravel section. Not a thought need be

given the hard-surfaced section, for it Is

always good. The gravel section may be

rough and rutted, out of surface, bottom-

less and otherwise in poor shape, due to

nothing else but the inability of gravel to

cope successfully with the elements and

modern traffic in bad weather. Even in

good weather one cannot be sure that a

smooth gravel road on one day will be

smooth the next, for loose gravel may be

placed on it by the maintenance crew at

any time, rendering it difficult and dan-

gerous to use.

The gravel road suffers even more in

comparison with hard roads for commer-

cial vehicle traffic and from the stand-

points of gasoline consumption and wear

and tear on vehicles and tires. Sentiment

and false economy aside, the gravel road

simply is not suitable for use on primary

roads.

HIGHWAY BRIDGE ENGINEERING
The highway bridge engineer has been

somewhat neglected by the engineering

press. While it cannot be said that there

is any lack of appreciation of the import-

ance of highway bridges, it is undoubtedly
true that the great sums spent for high-

way paving have caused many to overlook

the comparatively modest expenditures for

bridges and, incidentally, to overlook the

work of the bridge engineers. Then,

too, the great paving operations have led

to many innovations in construction meth-

ods and equipment of great news value

and immediate economic importance.

There have been few innovations in bridge

building during recent years and so, what
with one thing and another, the highway
bridge engineer has not been granted the

recognition to which he is entitled.

Attention is called to this fact as a pre-

liminary to greater recognition of the

bridge builder in this magazine. A num-
ber of articles are promised on interesting

highway bridge construction jobs for early

publication.
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SIDE LIGHTS ON MUNICIPAL PAV-

ING PRACTICE—RECENT WORK
SHOWS MANY IMPROVEMENTS

By Harlan H. Edwards, C. E., City Engi-
neer, Danville, III.

A survey of improvements made in a
number of our representative cities within
the past year shows that municipal en-

gineers are consistently giving greater

thought to the creation of smooth durable
pavements at lower costs. They are also

devoting more time to the study and intro-

duction of details which make for in-

creased strength in the placing of many
of our city thoroughfares on a par with
the state highways, as regards their rid-

ing qualities and permanence.

Confronted with the existence of many
old wornout pavements which required re-

surfacing, and with the need for scores of

new and substantial arteries of travel our
engineers have met the public demand In

various ways. Renewal of life by re-sur-

facing has been the favorite remedy for

our old streets, the methods employed
varying in different cities. Some replaced
the old wearing surface with asphalt

filled brick, others used one of the various

forms of the bituminous pavement, while
still others cast their lot with concrete,

all, however, with the one idea of con-

serving what they already had, and ad-

ding what was necessary to obtain the

desired strength. New pavements have
consistently been made stronger to with-

stand the increasingly heavy traffic and
have changed but little in design from
the accepted standards.

BituTtiinous Mastic Cushion a Success

One of the most recent improvements
in brick pavement design has been the

investigation and approval of the use of

the bituminous mastic cushion in place

of the old troublesome sand cushion.

Sand mixed with about lT)% Tarvia B, a

cold application tar product, forms a re-

silient, non-flowing, easily laid bed for

the asphalt filled brick top, and makes
possible a permanently smooth surface

free from the little dips or low brick

caused by the working of the old sand
cushion through cracks in the concrete
base. The section of the Bates Test
Road built in this manner and having only

a 5V^ in. concrete base was the only brick

paved section to come through the tests

on the Bates road unscathed, and gave
an undisputed recommendation to this

type of constiiiction.

Wide Joints Not Essential for Oood As-

phalt-Filled Lugless Brick Pavements

Considerable complaint has been voiced

by various engineers and inspectors on
brick pavement construction where lug-

less brick and asphalt filler is used, on
account of the apparent difficulty en-

countered in filling every joint between
every brick its entire depth with asphalt.

They bewail the fact that the lug brick

has been abandoned because the brick

sometimes lie so close that the filler can-

not penetrate between them. Careful con-

sideration of the facts in the case, how-
ever, will reveal that the admonition "fill

every joint from top to bottom" when
cement groat filler is used, has been so

well learned that the consideration of the

real functions of the bituminous filler has
been lost sight of.

Flexibility, cleanliness, and the elimina-

tion of expansion stresses are the great-

est points in favor of the asphalt filler.

The first and the last points were ful-

filled by the sand filler, with which many
of our oldest and best brick streets were
constructed, and in which, incidentally,

lugless brick were used. Protection of the

edges of the brick at the joints, however,
was not afforded by sand, and the item of

cleanliness was not seriously thought of.

Bituminous fillers, however, fulfill all the

conditions demanded, and in addition

have the advantage of reduction of wear
at the joints, quietness, and cleanliness,

which in these days of greater sanitation

is an important item.

From the standpoint of pei-manent

smoothness and continuity of suface as

well as cleanliness, narrow joints are very
desirable, for where brick are in such
contact that even liquid asphhalt at

high temperatures will not penetrate the

joints, it is folly to worry about it. Since

close contact reduces the cobbling or

wear of the brick at the joints, it makes
for smoother, longer lived surface and a
lower annual maintenance cost to have
the narrowest joints possible.

The supposition that bituminous filler

produces a waterproof pavement is not

true. An examination of many pavements
at different intervals shows that the sand
cushion or bedding course under the brick

is always wet after a rain. It shows also

that contraction of the surface in cold

weather produced cracks between bricks

and the filler which are sometimes large

enough to admit a knife blade. Manifest-

ly, then, the idea of waterproofness is er-

roneous and the need for filling every
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joint, however small, with bitumiiMJUs

filler, does not exist.

It seems that many of us are prone to

make a big fuss over little unessential

things, while at the same time we dis-

regard the bigger things which are really

the controlling factors in determining

whether or not the pavement as laid will

give its proper service. Contrary to the

characteristics of the cement grout filler,

bituminous filler will not permit stresses

which will "pop off" the tops of the brick

or cause blow ups in hot weather if it

penetrates but a fraction of the entire

depth of the brick. It is not so essential

that the sand or bituminous mastic

cushion be such that it will not work

used the resurfaced street has the appear-
ance of an entire new job and is the pride

of the property owners and citizens in

general. Little objection is ever raised

by these people to the expenditure oi

money, provided they can see that they
are getting their money's worth.

Use of Salts in Concrete Increasing
The use of calcium chloride and kindred

chemicals for accelerating the hardening
and curing of concrete pavements and
bases is increasing as the engineer
appreciates the cost to the public of keep-

ing their thoroughfares closed for indefi-

nite periods of time. Dissolved in the mix-
ing water or put in the drum of the mixer
before materials are added, the flake cal-

DRAINAGE OF STREET CAR TRACK PAVEMENT AT DANVILLE, ILL.
Left: Standing Water on Wood Block Pavement in Car Track. Every Passing Car

Splashes W^ater on All Sides. Right : Track Drain in Place. Note Clean and Smooth
Condition of Pavement.

up part way between the brick under the

roller, and thus prevent full penetration

of the filler the entire depth of the brick.

Full penetration is desirable, but not so
much so that it would warrant an in-

creased cost or a sacrifice of wearing
qualities of the pavement to insure it.

Building Adequate Crowns on Old Streets

Many of our old streets needing resur-

facing have become so worn and flattened

out by years of travel that new crowns
must be built up, in order that proper
drainage may be obtained, and that the
appearance of the pavement may be en-

hanced thereby. In some sections of the
street this means the use of from 4 to 6

ins. of material, but it is well worth the
expense. In most cities the minimum
thickness of the new surface is used at
the gutters, marking the elevation of the
gutter line every 20 ft. by chisel on the
face of the curb. From this line the
proper crown is teed in along the street,

setting plugs, pins or bricks at the correct
elevations along the center and the quar-
ters to insure the obtainance of the re-

quired slopes. When such methods are

cium chloride becomes thoroughly Incor-

porated in the concrete and greatly

shortens the hardening period, enabling

traflac to use the pavement in nearly

half the usual time. Although a success
in some places, the use of flake calcium
chloride cast over the surface of the

pavement for curing purposes has not be-

come thoroughly established as standard
practice, owing to the apparent bad effect

of some impurity in the commercial pro-

duct. Where absolute uniformity of cov-

ering is secureft, this trouble does not

usually manifest itself, but where lumps
or small piles of the chemical are allowed
to stand on the concrete, "rotten" spots

often result. Further investigation may
eliminate the cause of tliis trouble, so

that the good qualities of this practice

may be made available for all, and elimi-

nate the expense of covering with wet
earth, ponding, etc., and incidentally

shorten the long period of curing so that

the roads may be available to public

travel. Of course, the use of this chemi-

cal in cold weather concreting has al-

ready become standard practice, so that
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road building operations, and especially

those using central mixing plants, may be

run well into the winter without fear of

damage. The recommended amounts to

be used are not as yet entirely agreed up-

on, but one authority recommends about

4% calcium chloride, while another claims

that 2% calcium chloride mixed with 9%
ordinary salt, the percentages being of

the weight of the mixing water, gives the

best results. It is hoped that experi-

ments now being carried on will decide

this question.

Important Details in Track Construction

Many cities are afflicted with poorly-

laid street car tracks which are noisy,

uncomfortable to ride over, and impos-

sible to keep in proper repair. They are

not only a source of damage to the trac-

tion company's rolling stock, but are also

a source of great damage to the pave-

ments in which they lie. Built with the

idea of "saving money," their history has

shown a large and unwarranted cost of

upkeep—greatly off-setting the "saving"

effected at the time of construction.

pools. The use of track drains to re-

move this water which is the cause of

all of these troubles is very effective.

A drain which has proved inexpensive

and simple of installation is shown in the

illustration. Fitting as it does between
ties and extending from rail to rail, it is

necessary only to lay a line of vitrified

tile from the drain to a sewer and pour

concrete inside the drain for its floor,

sloped to carry the water to the tile.

The pavement is laid even with the sur-

face of the drain casting, thereby causing

no hump or uneveness whatever in the

street.

Poorly laid track means quickly and

permanently damaged pavements above

it. Injury and destruction, however, is

not confined to pavement in the track

space alone, but is spread out into the

street on each side by the continuous

vibration and movement of the rails ana
ties under traflBc. Structures not owned
or paid for by the car company are

damaged by this action also, and until the

past few years no action has been taken

HEADER CURB CONSTRUCTION AT DANVILLE, ILL.

Left- Car Track Being- Replaced. Note Header Curb—Concrete Header Curb. Note
Difference in Condition of Car Track and Street Pavements.

Seemingly small details of construction

oftentimes govern to a large extent the

life of the track structure and also the

life of the pavement above and adjoining

it. Thorough drainage of the track struc-

ture is an essential part of such work.

Surface water running along the flange-

way next to the rail gradually finds its

way into the track foundation, softening

and reducing its bearing power. Settle-

ment and damage is the inevitable result

of such action if the water is not removed

from the track and flangeway quickly.

Standing water along the car track not

only damages the track itself and the

pavement adjacent, but it also has a po-

tential damage to pedestrians who happen

to come in contact with muddy water

splashed by cars running through these

to confine the damage to the point of its

origin. Substantial track construction

eliminates all of these troubles and cuts

out the source of many complaints against

the street railway companies.

In cities where the car tracks are

not well laid or have become in bad con-

dition due to lack of maintenance, the

damage caused by such poor construction

is confined by means of a header curb on

each side of the railway's right-of-way.

This curb is in reality a little wall, pro-

tecting the city's pavement from damage

by the movement of the tracks. It really

separates the paving into three sec-

tions—the portion in and along the tracks

and that on each side, thus confining the

damage to the point of origin. It also

acts as a retainer of the pavement foun-
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dation, permitting the entire removal ana

replacement of the track structure with-

out damaging the adjacent pavement.

The header curb is composed either of

concrete, of a combination of concrete

with steel angle paving guard, of cre-

osoted wood block, or granite, and is us-

ually 6 ins. thick and from 18 to 24 ins.

deep, thus bringing the base of the curb

well below the bottom of the track struc-

ture. It is usually concealed from view,

yet it is there and functions continually.

The foregoing items are but a few of

the many improvements which have been

made, and are well representative of the

more important items. It is well said

that no structure is stronger than its

weakest part, and pavement construction

is no exception. It is true that many of

the items mentioned constitute but a

small part of the total cost of the work,

yet the lack of such small items may
eventually cause the destruction of the

whole. It is impossible, of course, to

prescribe standard details which would

fit every case. Every job tackled is dif-

ferent from the preceding one In some
respect, so that every detail of construc-

tion like every pavement has its own
place. There is no one best practice,

but rather the selection of the most suit-

able types of construction for the individ-

ual job constitutes the engineer's work
and it is in his judgment in making this

selection that his worth to the municipal-

ity is revealed.

DATA ON BRICK PAVEMENT CON-

STRUCTION AT DETROIT, MINN.

By John F. Druar, of Drunr & Mil'noioski,
Consulting Engineers, Globe Bldg.,

St. Paul, Minn.

A very successful brick pavement has

just been completed by the city of De-

troit, Minnesota. Druar & Milinowski,

Municipal Engineers, St. Paul, Minnesota,

were the engineers in charge of this worK
and S. Birch & Sons Construction Com-
pany of Fargo, North Dakota, were the

contractors.

The materials used on the work were
of the best grade throughout, and every
precaution was taken by the engineers to

see that the specifications were rigidly

followed. Mr. W. A. Vaughn was resident

engineer on the work and had two capa-

ble assistants, William E Frank and R.

J. Kewley, all of whom performed their

specific duties in a splendid manner. Mr.
Milinowski or Mr. Druar visited the work
at about 10-day intervals throughout the

construction. Great care was given the

supervision inasmuch as a considerable

amount of the pavement went on some
newly filled water and sewer trenches.

The concrete base of the pavement was
reinforced over these trenches as was
the curb.

There was a large amount of incidental

work connected with the pavements, such

as the re-location of catch basins on
storm sewers, the moving of ornamental
light posts, installation of electric con-

duits, steam lines and the mushroom cen-

ter lights, some of which was due to the

widening of the streets. The greatest

width of a street, curb to curb, v/as 76 ft.,

while none of the streets are less .than 36

ft. curb to curb.

The pavement was laid to conform to

all requirements of the State Highway
Commission as the city of Detroit will

have a refund on that amount of pave-

ment over which the state highway traffic

passes.

The engineers made a report on this

work, together with estimates of the cosi

of the various types of pavement in Oc
tober, 1921, and the estimated cost of the

various types of pavement for 27,705 sq.

yds. of pavement, the necessary grading

and curb and incidentals was as follows:

For 7l^-in. one course concrete

pavement, 1-2-4 concrete $101,795.40

For 21/^-in. asphaltic pavement
on 6-in. concrete base 129,500.40

For 3-in. brick paving on 6-in.

6-in. concrete base 129,500.40

For 31/^-in. woodblock paving

on 6-in. concrete base 184,910.40

The bids were called for and opened
on Feb. 14, 1922^ The brick paving was
selected for a total of 29,578.5 sq. yds,

of pavement, the bid price on brick being

$138,535.

The contractor started his work on
April 16, 1922, and completed it at a total

cost of $138,800 on Sept. 15, 1922, al-

though he was handicapped for a month
or so due to delays beyond his control,

such as coal and railroad troubles.

The remarkable part of this work waa
the unusual price obtained by the City for

brick paving, and although there was a
considerable amount of extra reinforcing

steel and changes to the grade and posi-

tion of ornamental posts, sewer manholes
and catchbasins, the total cost was only

$265 over the bidding sheet figures on the

letting of the contract.

In addition to the pavements put In by
the City, the engineers supervised the

laying of a considerable area or pavement
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OB the Northern Pacific R. R. Co.'s prop-

erty and depot approach, which was com-
pleted under the same specifications.

The comparative bidding costs on nine
different pavements represented were as

follows

:

TABULATION OF LOWEST BIDS RE-
CEIVED FOR PAVEMENTS AT DE-

TROIT, MINNESOTA, FEBRU-
ARY, 1922

All
Kind Base Top Else Total

3 -in. Penetration Ma-
cadam (Tar) $1.56 $1.35 $.71 $3.62

2 -in. Topeka Type
(Native Lake) 1.76 1.58 .41 3.75

2 -in. Bitulithic (Na-
tive Lake) 1.60 2.45 .65 4.70

2%-in. Sheet Asphalt
(Native Lake) 1.76 1.86 .40 4.02

3 -in. Brick (Pitch
Filler) 1.15 2.83 .64 4.62

3 -in. Wood Block
(Pitch Filler) 1.76 2.90 .40 5.06

314-in. Wood Block
(Pitch Filler 1.76 3.20 .40 5.36

71^ -in. One coiarse Grav-
el Concrete 2.20 ... .44 2.73

71^-in. One course Stone
Concrete 2.57 ... .61 3.18

All Bases 6-in. Gravel Concrete. Above fig-
ures are per sq. yd.

Curb (gravel) .48 to .88 per linear foot.
Combined f urb and gutter (gravel) .74 to

1.42 per linear foot.

From this, you will see the extreme
low cost of the work to tlie City, whicli

will be analyzed still further in the suc-

cessful contractor's bid prices which fol-

low:

Excavation per cubic yard, $.85. This

included either filling the excavated ma-
terial back of the curb to the boulevard

or a haul of not to exceed 2,000 ft. to the

dump. For any greater length of haul,

an overhaul charge of 3 cts. per cu. yd.

per 100 ft. was allowed.

^ 1-2^/^-5 concrete in place at $9 per cu.

yd.

Metal reinforcement $.05 per pound In

place.

Miscellaneous iron and steel $.07 per

pound in place.

8-in. vitrified sewer pipe drains in

place $.65 per foot.

Changing elevation of sewer and heat-

ing manholes $3 each.

Changing line and elevation of orna-

mental lights $11 each.

Traffic mushroom signals in place at

street intersections $45 each.

3-in. fibre duct in place $.25 per foot.

Plain concrete curb 6-in.xl8-in., $.48 per
foot.

Concrete 6-in. base of pavement In

place, 1-2 %-5 concrete, washed gravel, ag-

gregate $6.90 per cu. yd.

3-in. brick pavement with 1-in. sana
cushion and pitch filler sanded surface,

$2.83 per sq. yd.

4-in. concrete sidewalks repaired, $.2b
per sq. ft.

From the above, the reader will see
that the contractor did not have much
margin on the work, especially when you
take into consideration the following
facts:

Brick

All brick originally was contracted for
from the Purin Uon Brick Company,
Galesburg, Illinois, but owing to coal
strikes and the car situation, it was nec-
essary to have the balance of the ship-

ments come from the Alton Brick Co., so
that about two-thirds came from the
former company and one-third from the
latter.

Owing to the State Trunk Highway re-

imbursement, it was necessary to have
records of all tests on brick, sand, gravei,
bituminous filler, cement, etc. Therefore,
the engineers arranged for making the
tests by the State Highway Department
at the University of Minnesota under Mr.
F. C. Lang, Engineer of Tests, and as a
matter of courtesy to Mr. Lang, the Illi-

nois Highway Department sent an inspec-
tor to the brick yards to test the brlcK
and see them loaded. The cement tests

were made at the Q. A. Hall Laboratories
of St. Paul, Minnesota. The reports of
tests on all material entering into the
work were sent to the engineers, Druar
& Milinowski for careful checking. Tests
were also made on concrete cylinders
cast from time to time from the actual
street materials. Sand and gravel was
"obtained from a local pit about one mile
from the work.
The contractor opened this pit and

equipped it with a modern washer of the
reciprocating type. This washer was also

equipped with two bins, one for sand and
the other for gravel. The oversized
gravel, of which there was no great quan-
tity, was discharged over the side of the
pan and removed from time to time in

wagons. The wash water was di.scharged
down a long flume onto low lying ground
leased for the purpose by the contractor.
The gravel was not very dirty but did not
average over 25% to 30% gravel and
there was a large amount of material
handled for the amount of washed gravel
obtained. The wash water was piped
from the end of the city mains, a distance
of 1,600 ft. through 4-in. wrought iron
pipe and about 200 gals, per minute were
used while the washer was running. One
of the engineers was stationed at the pit.

and saw to it that proper proportions of

sand an-d gravel went in each load. This
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gravel and sand was used in the base and

in the curb, and the sand was used for

the sand cushion. Tests were made dally

and a random test sheet shows as fol-

lows:

Retained on 2%-in. screen
Passing 2%-in. screen 10"

Passing 2 -in. screen od-o

Passing l^^-in. screen 74.1

Passing 1 -in. screen 47.7

Passing %-in. screen ^s^l

Passing %,-in. screen ^-^
Passing Vs-in. screen ^-^

Percent loss by abrasion test 5.4

Percent shale ^
Percent slate "

Sample test of the sand was as follows

:

Percent passing 2 -in. screen 100

Percent passing %-in. screen 93.5

Percent retained on %-in. screen 6.5

The part passing the 14-in. screen showed

:

45.7% passing No. 20 sieve

7.5% passing No. 50 sieve

2.2% passing No. 100 sieve

The color plate test was No. 1. The

loss by elutriation was 1.38. The tensile

strength of 1 to 3 mortar showed an aver-

age of 373 in seven-day test and 457 m
the 28-day test as compared with 297 ana

400, respectively, for Ottawa sand mixed

in the same proportion and with the same

cement.
The accepted bid was $1.15 per sq. yd.

of 6-in. concrete base; $2.83 per sq. yd.

of 3-in. brick top, including the sand cush?

ion and pitch filler, all complete in place.

The cost of all curbs, manholes, traffic

lights, electric fibre ducts and similar

miscellaneous construction items amount-

ed to $.64 per sq. yd. of paved surface

or a total of $4.62 per sq. yd.

The price of the curb was $.48 per

linear foot.

The pitch filler was an oil asphalt fur-

nished by the Standard Oil Company.
Samples of this were taken both from

the cars and from the kettles on the

street. The total amount of asphalt filler

used was 355,000 lbs., or about 12.1 lbs.

per sq. yd. of brick surfacing.

An engineer was stationed at the mixer

to see that the proper proportions of ce-

ment and water were used In the con-.

Crete and the resident engineer saw the

concrete placed and brought to the fin-

ished grade of the base. The base was
allowed to stand and was kept wet for

two weeks before the 1-ln. sand cushion

and brick was placed.

On the completion of the work, the

pavement was well sanded and the result-

ing surface even during a heavy rain dia

not show a puddle. In other words, the

surface of the pavement was practically

perfect, and the Council and citizens are

well pleased with the work.
While the total cost of the pavement

was $138,800, the assessment was spreaa

at $150,216. This allowed for the engi-

neering and other incidental expense and

a fair amount left over in the paving

fund. As the City at large put in the

storm sewers, the whole cost of the pave-

ment was assessed against the abutting

property, including the Intersections, and
in accordance with the law, this amount
may be paid in cash or over a period 01

20 years. The following charge was
made per foot front for the various

widths of pavement:
36-ft. pavement $13.14 per front foot
42-ft. pavement 15.33 per front foot
44-ft. pavement 16.06 per front foot
46-ft. pavement 16.79 per front foot
48-ft. pavement 17.52 per front foot
56-ft. pavement 20.44 per front foot
76-ft. pavement 27.74 per front foot

About 10 per cent of the cost of the

pavement was paid by the N. P. R. R. Co.

and the same amount was paid by the

County for paving in front of the Court
House and the City paid for their front-

age.

In all, about 75,000 brick were culled

in the street during the laying. Brick

was rejected if an average of 23% by
weight or an individual loss of 25% by
weight was found. Thirty bricks were sup-

plied by the contractor from each carload

and of these the laboratory selected 10

for the test. The average tests shown
throughout totaled about 20.6% for rat-

tler loss by weight. The brIcKs averagea
8y2-in. long x SYs-in. wide and 3-ln. deep

and were lugless.

In conclusion, we wish to say that brick

paving in Minnesota has not been pushed
as hard by the Brick Association as might
be, owing to the high freight cost of ship-

ping in the brick. There is no satisfac-

tory paving brick made at present in Min-

nesota.

It is estimated that this pavement wiU
still be in good condition after 40 years

of service and under these conditions, if

low prices such as given here could be

had, there is no reason why brick pave-

ment should not be used extensively in

the next few years in this section of the

country.

RELATION BETWEEN BITUMEN
AND FINE MINERAL AS-

PHALTIC MIXTURES
By Hugh W. Skidmore, Consulting Engineer,

Chicago Paving Laboratory, Inc., 160

N. Wells St., Chicago, III.

While the design of asphaltic mixtures

assumes the use of materials complying
with certain requirements, such as grad-

ing of the sand, hardness and shape of



Jan., 1923 MUNICIPAL AND COUNTY ENGINEERING

the sand particles, fineness and absorp-

tive ability of the filler, together with the

well known chemical and physical tests

applied to the asphaltic cement, especially

the penetration test which bears a par-

ticular relation to the pavement under the

various conditions that may be imposed;

there are permissible ranges within which

the engineer may work safely and still

fall short of the ideal in one or more of

the requirements. The all important item

is that he shall know within what limits

he may vary the materials without de-

tracting materially from the durability of

the resulting composition. This fact is

indelibly impressed upon the student of

pavements when he notes that in local-

ities where practically ideal materials ex-

ist, pavement failures occur because of

violation of some fundamental principle.

Failures do not occur without cause and

the real cause of every failure is capable

of determination.

Most of the failures which do occur in

asphalt pavements are not due to any

inherent defect in the mixture, but, are

those common to most all pavement

types, such as foundation failures, poorly

drained subgrade, failure properly to re-

place the pavement over openings and

others of a purely extraneous nature.

This article will not discuss such failures

as these, as they are usually the result

of such flagrant violations of good en-

gineering and sound economy as to be en-

tirely without the realm of specialized

knowledge and experience.

Defects Developed by Modern Traffic

Defects which develop in asphalt pave-

ments under modem traflBc conditions,

consist almost entirely of surface dis-

placement or movement, cracking and

rare instances of ravelling. Cracking

which may be attributed to the mixture

itself is not common. The great majority

of cracks in asphalt laid over rigid foun-

dations is simply surface reproduction of

cracks in the base. By "great majority"

in this connection, I mean 95% or more.

I have had occasion to investigate this

feature at various times and each time

I have been more impressed with a state-

ment made to me several years ago by a

man who had spent some thirty odd years

laying asphalt pavements, to the effect

that 99% of cracks in asphalt pavements

were simply surface evidence of the

cracking of the base.

Distortion Under Traffic

Distortion of the mixture under trafflc

Is of two kinds, forward displacement and

lateral displacement. The latter occurs on

thoroughfares which are subjected to

swiftly moving traflQc, best described by
the term "boulevard trafflc." Forward
displacement is developed under heavy
trafflc moving at a comparatively slow
rate. There is another kind of distortion

which is not due to any inherent de-

fect of the mixture; this is the rutting

which may be noted near the curb on
asphalt streets which are constantly

subject to standing motor car trafflc.

The drippings from the automobiles

are responsible for this. In reality as-

phalt is not at its best under such a conr

dition, and I am of the opinion that engi-

neers should design the pavements in such

cases with a brick or concrete strip next

to the curb within the parking area. If

the parking may be transferred alternate-

ly from the sides to the center, the effect

of the drippings upon the asphalt will be

greatly relieved.

Mixture Displacement
As mixture displacement has become

prevalent and is by far the most objec-

tionable defect that has developed under

the changed traffic conditions during

recent years, this discussion will be con-

cerned largely with some of the princi-

pal causes of mixture distortion together

with some of the cures which have been

evolved through the medium of actual ex-

perience as well as theory.

Undoubtedly the most fertile cause so

far as the mixture composition alone is

concerned, is the use of too much bitu-

men and insufficient fine mineral or filler.

Density of the mixture is of primary im-

portance, and although it is not the only

factor which affects the stability of the

composition, high density does more to

insure freedom from displacement than

any other one thing, when it is accompa-

nied by bitumen content just sufficient to

coat the particles without any excess.

Securing Maximum Density
In order to secure maximum density,

the first consideration is, of course, the

reduction of voids to a mlninaum by

means of a well graded aggregate. But,

grading alone will not guarantee the de-

sired result. It must be accompanied by

the use of an asphalt cement of just aa

low a penetration as is possible without

danger of cracking, having in mind the

trafflc to be carried; the rule being that

the heavier and denser the trafflc, the

lower the permissible penetration, within

certain limits. Climate is not nearly as

important a factor in determining the

penetration limits as is the trafflc. In

addition to this element, the mixing must
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be very thorough and no segregation

of the aggregate should occur as it passes

from the storage bins to the mixer box.

To insure uniformity, weighing of all ma-

terials must be accurate. And last, but

by no means least, the laying operations

must be such as to eliminate any possi-

bility of mechanical defects which might

afford a starting point for displacement.

This will include proper distribution and

raking of the hot mixture; good coi>-

struction joints and other minor items,

and above all, compression. The hot ma-

terial is compressed to its ultimate den-

sity (practically speaking) under th©

first application of the roller. For this

reason it is imperative that heavy rollers

be used, and for the first rolling the

three-wheeled type will be found to give

much more satisfactory results than have

been generally secured with tandem roll-

ers. There are two chief reasons why
this is true ; the applied weight is greater

per lineal inch of wheel width without

any increase in the total weight of the

roller; and, there is no crowding action

under the roller, as with the three-

wheeled type one wheel does not follow

the other two in the same track. Three-

wheeled rollers do not mark the surface

by repeated application as much as the

tandems do, for the reason that the com-
pression is much greater under the first

application. It is true that this type of

roller cannot be handled as easily as the

tandem and, therefore, its use should be
confined to rolling in one direction with-

out twisting, and should then be followed

by tandems which respond more readily

to cross-rolling, angle-rolling, etc.

Examples of Defective Mixtures

It is thoxight that comparison between
actual examples of mixtures which have
proven defective and others which have
demonstrated their ability to withstand
the traffic forces will prove of more valuw
than a discussion of hypothetical cases,

and for this reason a number have been
selected from the records of actual inves-

tigations.

The first example of defective mixture
is represented by two analyses of roUea
sections. This pavement has been in

service only a few years, carrying heavy
arterial highway traffic in the vicinity of
Chicago. The effect of heavy trucks dur-
ing hot weather is apparent at a glance.
This excessive rolling occurred only In
certain sections of the road, and by no
means could be called general; however,
after driving over two or three sections
like this, the occupants of the car would

have a rather poor impression of this par-

ticular piece of asphalt pavement.

Bitumen .11.7% 12.0%
Mineral passing 200 mesh 12.7% 12.5%
Mineral passing 80 mesh. .. .14.1% 13.0%
Mineral passing 40 mesh. ... 27.5% 25.5%
Mineral passing 10 mesh. ... 9.0% 8.0%
Mineral passing 4 mesh. .. .18.0% 23.5%
Mineral passing 2 mesh.... 7.0% 5.5%

This mixture was apparently laid under
a specification for Topeka type or a mod-
ification of the same, and it will be seen,

from these two analyses, taken from two
different rolled sections, that about 3%
too much bitumen was used. Any com-
ment relative to the grading of the ag-

gregate in this case is superfluous, since

the most perfectly balanced grading could

not possibly prevent distortion of such a
mixture under heavy or boulevard traffic.

Another example of a badly rolled as-

phaltic concrete pavement is represented

by the following analysis of a sample
taken in an Iowa city:

Bitumen 11.2%
Passing 200 13.9%

80 12.0%
40 19.8%
10 25.2%
4 15.5%
2 2.4%

Specific gravity of mixture—2.32

Again we find the bitumen entirely out

of proportion. The specific gravity in

this case seems relatively high and indi-

cates good density; but, the virtue of

density is destroyed by the excess of

bitumen, which bears out a previous

statement that density must be accom-
panied by the proper amount of bitumen.
The underside of this sample was worn
smooth from slipping on the concrete

base.

Another example of rolled mixture Is

given below, and in this case a somewhat
different condition arises, as the bitumen
content would not have been excessive

had the fine mineral been sufficient:

Bitumen 7.7%
Passing 200 7.1%

80 4.0%
40 11.6%
10 18.8%
4 33.3%
2 17.5%

The most obvious defect in this mix-
ture is the shortage of 80-mesh particles,

which undoubtedly detracts from the sta-

bility of the structure.

Rutting may occur in a mixture which
would ordinarily be considered fairly

good for normal or moderate traffic. The
case of the sheet asphalt pavement which
rutted badly in two years of service un-

der boulevard (or swiftly moving) traffic

as given below, will serve to illustrate

this fact. The first of these analyses is

of a sample from a badly rutted section



Jan., 1923 MUNICIPAL AND COUNTY ENGINEERING 11

and the second is from a portion which

showed slight rutting at the end of four

years, both from the same street;

No. 1 No. 2

Bitumen 11.3% 11.7%
Passing 200 10.9% 14.1%

80 23.4% 26.5%
40 34.7% 33.9%
10 18.2% 12.7%
8 1.5% 1.1%

Specific gravity 2.14% 2.18%
Asphalt cement of 60 penetration

used.

The higher gravity of No. 2 is easily

accounted for by the fact that it shows a

much more balanced grading than No. 1.

While No. 2 carries slightly more bitumen
than No. 1, the grading of the aggregate

and the presence of more filler explains

why it did not rut as badly as No. 1.

Undoubtedly the penetration had a great

deal to do toward encouraging the distor-

tion of this mixture, as the pavement is

not shaded at any period of the day. The
penetration in this case should have been

about 35 instead of 60.

Open binder had been used on this

work, as was evidenced upon removing
the samples; and at the time the samples
were taken the concrete base was very

damp, likewise the underside of the

binder showed the effect of water action

on a porous mixture to the extent that

some of the stone was almost clean and
the mixture crumbled readily in the

hands. These facts concerning the

binder should be stresed here for the rea-

son that so frequently this very impor-

tant integral part of an asphalt pavement
is given only passing, if any, attention to

speak of; whereas it should be just as

carefully designed as the top mixture.

While the binder permits of wider work-

ing limits as to grading, it must be well

closed and dense, with no excess of bitu-

men. Also the coarse aggregate should

be selected with a view to providing max-
imum interlocking of particles; in other

words, uncrushed gravel will not produce

as stable a mixture as can be secured by
the use of 50% or more of crushed par-

ticles.

An interesting analysis, of an 8-year old

sheet asphalt pavement from an Illinois

city, is given below in order to illustrate

the effect of a surplus of material of any
one size upon the density of the mixture:

Bitumen 10.0%
Passing 200 15.2%

80 45.6%
40 10.7%
10 .9%
4 7.6%

the 80 and 200 screens. The specific

gravity of this mixture was 2.07, which
shows relatively low density.

Now in comparison with the foregoing
examples of mixture which have failed

to give good results under the traffic

which prevailed, a few analyses of mix-
tures which are giving excellent results

will be cited with notations appertaining
to such local conditions as are peculiar
to each. The first example is two typical

analyses of a sheet asphalt mixture de-

signed for heavy traffic on a through
street in the business section of a busy
city in Michigan. This street carries the
through trunk line traffic between De-
troit and the Lake Michigan region.

Bitumen 10.4% 10.5%
Passing 200 17.7% 20.4%

80 28.2% 25.3%
40 32.2% 31.1%
10 9.5% 11.7%
4 2.0% 1.0%

Sp. grav. 2.18%

This pavement cracked as might be ex-

pected from the shortage of bitumen with
respect to the amount of mineral passing

These two samples show the extremes
of grading during the entire progress of

this work, and it will be seen that the

mixture was indeed very uniform; about
the only variation being in the percentage
passing the 200 screen. This was due
to the fact that the fine sand which was
used in combination with a coarser one,

varied from time to time in this particu-

lar. The sample showing 17.7% passing

the 200 screen apparently contained no
200 sand, as this percentage agrees with

the amount of filler required on this

work; while the other sample appears to

have carried over a little very fine sand.

This work was laid on close binder car-

rying 35% of sand and 5.5% of bitumen.
The foundation is an old brick pavement.
Initial compression was secured by means
of a three-wheeled roller.

Two other typical analyses are given
from work in the same city for the pur-

pose of showing what changes were made
in the bitumen content to accommodate
the various traffic conditions which ob-

tained; the first being for modeiate traf-

fic and the second for light residential

traffic:

No. 1 No. 2
Bitumen 11.1% 11.6%
Passing 200 17.4% 20.9%

80 25.1% 30.8%
40 29.0% 30.8%
10 15.1% 110%
8 2.3% 1.3%

Numerous other mixtures both good
and bad might be cited; and with a vast

amount of such data for comparison, one
is immediately impressed with the fact

that in most cases pavement distortion

under heavy traflQc is due to the use of

too much bitumen. Insufficient filler, or a
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combination of both. There are other

causes of displacement, but they are

much less common than this very impor-

tant ratio of bitumen to fine mineral.

One case of very serious forward move-

ment of sheet asphalt on a heavy traffic

street in a large city, which I was callea

upon to investigate, was found to have

been due to the fact that in resurfacing

an old brick pavement (without binder

course) the surface of the old brick had

been heated and painted, while hot, with

a cut back asphalt cement, in which the

cutting agent failed to completely volatlr-

ize before the top was applied. This

caused a fluxing action on the underside

of the sheet top, producing an excellent-

ly lubricated plane of contact, which

made rolling of the sheet a certainty. This

condition was enhanced by the fact thar

condensation of moisture on top of the

hot brick when the cold paint coat was

applied prevented adhesion of the paint

to the brick.

High Filler Content Now Essential

Filler content, which a few years ago

would have been regarded as unneces-

sarily high, is essential in mixtures which

are to be subjected to considerable traf-

fic. This must be supported by a well

graded sand, and the bitumen content

must be consistent with the weight and

volume of the traffic; as low as possible

for heavy and dense light weight traffic,

increasing as the weight and volume de-

creases. For a given bitumen content,

the more fine mineral the mixture con-

tains, the thinner will be the film of as-

phalt coating each particle, thereby re-

ducing the possibility of the bitumen
functioning as a lubricant during hot

weather. An excessive amount of any
one size, of even fine mineral, is of course

dangerous, and constitutes about the

only thing to be guarded against in de-

signin:? a mixture with relatively high
percentage of fine particles.

The foregoing paper was prepared by
Mr. Skidmore for presentation before the

1923 meeting of the Iowa Engineering So-

ciety.

BENEFIT DISTRICT ASSESSMENTS
FOR ROAD IMPROVEMENT

By M. W. Furr, Associate Professor of Civil
Engineering, Kansas State Agricultural

College, Manhattan, Kansas.

During the past four years the United
States has expended approximately two
billion dollars for rural road improve-
ment. At the present time, there is some

popular resentment against further ex-

penditure for a unified system of high-

ways because of high taxes. Notwith-

standing the moneys spent for road im»

provement, a complete analysis of indi-

vidual tax bills will reveal that only a

small per cent of the aggregate is for

good roads, and that special assessments
are almost insignificant when benefits ac-

cruing are considered. However, protests

are being made against the benefit dis-

trict assessment method of partially pay-

ing for road improvement to the extent

that building programs are sometimes re-

tarded.

For several years municipal improve-
ments have been partly or entirely

financed by assessment against the abut-

ting or adjacent property. State Legisla-

tures and Courts have specifically recog-

nized and passed repeatedly upon the the-

ory of assessments according to benefits

as equitable. Several methods have been
satisfactorily used for the grading of as^

sessment in order to distribute the cost

of the project to the property in the dis-

trict benefited.

The Area—Zone Method
The area-zone method is doubtless the

most satisfactory for financing street im-

provement in which the per cent of zone
benefits vary as the ordinates to a parar

bolic curve constructed on symmetrical
axes, with the length of the abscissa
equal to the width of the district. Data
on the question as to whether or not the

benefits accrue in this ratio is lacking.

From the above about 72% of the cost of

a pavement is assessed against the abut-

ting property lying within one-half the

width of the district, and 28% of the re-

maining one-half width. The districts are

generally divided into four of six parallel

zones and the weights used range be-

tween 45 to 60, 30 to 40, 17 to 20 and 5 to

13 per zone, respectively. The questions

that arise are:

1. Can this plan of assessment equita-

bly be applied to rural districts?

2. If so, where do the benefits fall ana
in what ratio do they feather out?

3. What per cent of the total cost

should the district bear, and
4. Should a benefit district bear a

fixed percentage of the total cost regard-

less of the type of road, or should it vary
indirectly with the type or importance
of the road?

Community Benefits

The question of community benefits ac-

cruing can not be denied as this is strong-

ly apparent when a locality served with
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railroad facUities is compared with one

not so favored. In the same way the con-

struction in any community of adequate

highways of year-around serviceability

for motor transport confers a real benefit

to a community. A part of the cost of

such an improvement might therefore be

properly and equitably paid from a taxa-

tion of the district served. The possibil-

Ity of the district profitably utilizing the

facility will vary greatly wth the nature

of the industries in the district and it is

doubtful if any fired percentage to be as-

sessed as a general tax would be cquUt

able for an area as large as a state. Dif-

ferences in the assessed valuation of

land, however, will tend to equalize taxa-

tion to a great extent even though the

rate of taxation is uniform. There is

also a direct and tangible benefit con-

ferred on agricultural land by construc-

tion of good roads contiguous thereto.

Lands on good roads are worth more than

those not so situated and will actually sell

more readily at a higher price. The land

can be operated to show much better

profits if located on improved roads, be-

cause of the facility with which it can be

operated. Therefore, a certain part of

the cost of a durable improvement can

rationally and fairly be assessed against

such lands. The percentage of the cost

to be assessed is not easily determined.

To my knowledge, two states, namely,

Iowa and Kansas, assess the benefit dis-

trict for 25% of the cost of the improve-

ment.

Most Direct Benefit to Road Users

It goes almost without saying that the

most apparent and tangible benefit from

road improvement comes to those who

travel the highway for business or pleas-

ure and since about 95% of the tonnage

on our highways is made up of various

classes of motor vehicles, it follows that

to them the benefit is most apparent. The

cost for fuel, vehicle upkeep and the sav-

ing in time on improved roads are real

and measurable benefits. Some tests of

a preliminary nature were made at Ames,

Iowa, to determine the differences in gas

consumption on various types of surfaces.

Very conservative conclusions were that

15% less fuel is used when traveling a

high type surface. It is sufficient to say,

therefore, that motor car operators will

save $30 to $50 per year on fuel alone, a

saving that can profitably be invested in

road construction and maintenance. The

amount that is added to the cost of the

road because it must accommodate motor

truck traffic can hardly be taxed against

others than owners of motor trucks ?ind

it seems probable that in the future both

motor trucks and passenger vehicles will

be required to bear an increasing portion

of the cost of road construction and main'

tenance.

For the above reasons it seems to me
that a flat assessment of 25% of the net

cost against the benefit district is exces-

sive under the present conditions, especi-

ally for state road improvement where

the pavement is designed for inter-city

truck traffic. This does not mean neces-

sarily that the percentage apportioned to

the district is too high, but that the net

cost against the district should be first

reduced by deducting an amount to be

borne directly by motor car operators.

Our County Commissioners, assembled at

Topeka in November, favored a state

bond issue of $60,000,000, which obliga-

tion, if authorized, will be borne by mo'

tor vehicle revenues. Within ten years a

state wide system of 6,575 miles of road

can therefore be constructed without ad-

ditional burden to the taxpayers.

Benefit Districts

The benefit districts in Kansas are gen-

erally less than two miles in width on

each side of the road project to be

financed. In sectionized country it is gen-

erally better to let the district feather

out on a parallel line at the one-half mile

point, thus fixing the width at 1% miles.

The reason for this is obvious. The orig-

inal arrangement for land classification

in Kansas is as follows: (1) CLASS A,

all land bordering on road project. (2)

CLASS B, all land whose nearest corner

is one-half mile from the road project.

(3) CLASS C, all land whose nearest cor-

ner is one mile (by passable road) from

road project. (4) CLASS D, all land not

included in Class A, B or C. (All parcels

of less than 40 acres, and all railway sid-

ings and station grounds are to be classed

as the quarter section in which they are

located. All railway main line right-of-

way to be classed in Class D).

Method of Figuring

In the first method of figuring, the rela-

tive benefits are assumed to accrue in

the ratio of 45, 30, 17 and 8 per zone, re-

spectively. The uniform tax factor is de-

termined by dividing the total tax to be

raised by the summation of the products

of the zone valuations multiplied by their

respective weights, and the zone tax rates

are then found by multiplying the uni-

form tax factor by the respective zone

weights. Individual assessments are
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found, then, by multiplying parcel valua-

tions by the zone tax rate.

The second method of figuring is iden-

tical with the first except that zone areas

are used and the tax rate per acre simi-

larly determined.

A third method which is similar to the

second method, but with broader applica-

tion, has been recommended for use by

the Kansas State Highway Commission.

The acre is taken as the unit, and the

land is classified in zone 1, 2, 3, 4, etc.,

for distances of one-quarter, one-half,

three-quarters, one mile, etc., from the

road. The unit area is assumed to re-

ceive 100%, 80%, 70%, 50%, 40% and

30% benefit, respectively. Relative

weights now become 10, 8, 7, 5, etc., and

each zone assessment factor is found by

dividing the product of the zone weight

multiplied by the total tax to be raised

by the summation of the product of the

zone areas each multiplied by their re-

spective weights.

For comparison of results of the three

methods of figuring see the accompanying

table. Principal data taken from Gravel

F. A. P. No. 2, Labette County, Kansas;

25% of net cost to.be raised is $11,863.74.

Approximate cost per mile at $9,600; val-

uations taken from records of county

clerk.
—Assessments

—

Valiia- Acre- 1st 2ncl 3rd

Zonf tion age Method Method Method
1

' 1555 40 $46.80 $58.53 $50.42

2 1555 40 31.19 39.02 40.33

3 1555 40 17.68 22.11 35.29

4 1555 40 8.32 10.41 25.21

1 3905 80 117.54 117.07 100.84

2 2900 80 58.17 78.04 80.67

3 2590 80 29.4*4 44.22 70.59

4 3805 80 20.36 20.81 50.42

For further comparison the following

data pertaining to paving F. A. P. No. 1,

was submitted by Ira E. Taylor, County

Engineer of Mitchell County. The assess-

ments were determined by Method No. 1.

Land and improvement valuations were

placed by a board of appraisers. This

pavement cost approximately $45,500 per

mile with a total district apportionment

of $76,267.39. The relative benefit

weights assigned to the zones in this ex-

ample were in the ratio of 45, 30, 20 and

5 and the assessment per zone per $1,000

assessed valuation computed to be $44.89,

$37.22, $23.23 and $10.26, respectively.

Railroad right-of-way was assessed as pri-

vate property in whatever zone it was

located. Under this method of figuring

the approximate average assessment per

acre per zone would rate at $4.80, $3.90,

$2.20 and $1.00, respectively.

Point Method Used in Iowa
The point method of figuring is used in

Iowa which, in my judgment, is a very

commendable method. The Board of Ap-

portionments are instructed to rate all

parcels under the heads of (1) Market
value (one point is assigned for each $2b

valuation per acre), (2) Proximity, (3)

Accessibility, (4) Productivity, and (5)

Location. The total points per zone gen-

erally sum up so that the zones are as-

sessed 41%, 28%, 18% and 13%, of the

net total district apportionment, and for

a graveling project a one-acre tract wouia

be charged $2.10, $1.50, $0.97 and $0.68

per zone, respectively.

By careful comparison of the results

obtained by distributing the assessments

by the three methods mentioned above, it

will be noted that the first method cannot

readily be compared with the others be-

cause of variation in the valuations. The
results obtained by this method will be

consistent with the general tax assess-

ments; however, adjacent property of the

same acreage will be assessed differently.

Railroad property was originally incor-

rectly classified but this has been ad-

justed in the present plan of figuring;

namely, the third method mentioned

above.

Insofar as the benefit assessment

source of revenue is concerned, I believe

that the public contention is because of

the seemingly inequalities, rather than

a criticism of the amount expended in

this way for highway improvements.

What then, is the equitable method for

distribution of cost,—who is to pay and

how much, or what percentage of the to-

tal expenditure for good roads is to be

disbursed by the different sources of

highway revenue?

The foregoing paper by Professor Fun-

was presented at the meeting of the Kan-

sas Engineering Society at Topeka on

Dec. 14, 1922.

EXPERIENCE WITH CITY MAN-
AGER GOVERNMENT AT SAC-

RAMENTO, CALIFORNIA
By G. L. Seavey, City Manager, Sacramento,

Calif.

In Sacramento, a year ago the first of

last July, the new charter took effect, put-

ting in a city manager as the responsible

head of the administration of the city

affairs. Generally, the duties of the city

manager included and took over the ex-

ecutive functions of the city. There
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were, in a lew instances, omissions in

the powers of the city manager in Sacra-

mento that may be remedied or may not,

in the future, which interrupt, to a slighi

degree, at least, the ability of the city

manager to control all things in the ex-

ecutive end of the city's affairs.

I was nominated and selected by the

City Council about a month before the

new charter took effect—the latter part

of May. I immediately got hold of a per-

son who had had a good deal of ex-

perience in both municipal and state ai-

fairs. from the standpoint of organization,

and, together with him and one whom
I had selected to take the office of City

Comptroller, we made a survey of the

existing organization in Sacramento at

that time, and built up a new organi-

zation in accordance with the provisions

of the new charter, and in accordance
with our belief as to what the organi-

zation should stand for.

Force Cut, Salaries Increased

In so doing, we eliminated from the pay-

roll of the City, taking effect as of July
1st, something over $43,000 in salaries

alone. By that I do not mean that we
lowered salaries. In fact, we lowered no
salary; we raised many salaries, and
some of them were raised very consid-

erably. But, as a net result, we saved
about $43,000 in annual salaries in re-

organization. And since the first of July

a year ago, we have saved additional

amounts above the original $43,000 in the

salary item. It was very gratifying to us

at the end of the year's period that it was
demonstrated that our original survey was
within reason, and practically what was
necessary in carrying on the affairs of the

municipality.

As to what we have accomplished in

Sacramento, I do not speak in any vain

way, because it was there to be accom-
plished, and was rather easily done.

What we accomplished, has been accom-
plished in nearly every municipality that

has changed to the manager form of

government. And to a great extent the

reason for the accomplishment is that it

is a better form of municipal government
than the others. To my mind It is the

best form of municipal government,
both theoretically and practically, that

has ever been attempted in the United
States.

The first year we reduced taxes by
approximately $123,000, and provided for

more actual work to be done in the way
of street improvements and street clean-

ing and things of that kind, than had been
done before.

At the beginning of July, 1921, that be-
ing the middle of our fiscal year, we found
a deficit of something like 20% in the
available funds of the municipality. That
is to say, for the remaining six months
we had to run on about 40% of the year's
appropriation, and the records which w«
kept showed that we accomplished more
work in proportion with that 40% than
had been accomplished on the 60% in
the first half of the fiscal year.

That again is not necessarily a matter
of credit to any individual. I ascribe the
largest share to the fact that the funds
and the operation of the city's affairs

could be handled more easily, more
directly, and more economically, because
of the form of government, because there
was no overlapping of departments, De-

cause there was actual, absolute coordi-

nation between all the departments, for
the reason that there was direct respon-
sibility to one head on tne part of all

city heads of departments and city

employees.
And there was no question about what

that meant. It meant that we got results
for every dollar expended. And results
were what we were looking for. We
were not looking in any way for any
political manipulation or machination.
That is one of the things that cannot be
avoided in other forms of municipal gov-
ernment. There is no use talking about
it, it is absolutely necessary in some
forms of government, even to accomplish
good in the government, to manipulate
politically, and that is always at the cost
of efficiency and economy In any govern-,
ment.

At the end of the first year, which was
the first of July last, when we had oper-

ated six months under the old budget ana
six months under the new budget, which
was drawn after we went into office, I

found that we had actually operated a

year for $103,000 less in opei-atin ; cost of

the same functions of the City's affairs,

than the government had been operated
the year previous. And the records show-

that, as I have indicated before, we havo
accomplished more actual work, more
streets repaired and such things, than the

year previous. That again was because
there was the possibility of a properly

working organization.

We reduced the fire hazard in Sacra-

mento. The fire losses were reduced 80%
in the year. About a year ago last July,

a survey of the City was made by the fire
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department, which had not been made for

years, and a consistent follow-up in fire

prevention was put into eflfect, and to

a large extent, I believe, was responsible

for the very small percentage of fire loss

in comparison with that of previous years.

Moral Questions

We have had our troubles. In the police

department particularly, I find the open-

ing for trouble for a city manager. The
moral questions that must be handled

through that department are quite a prob-

lem—they are a problem in any city. But

we have accomplished considei'able there,

I believe, because of the fixed respon-

sibility and the direct action on the part

of the department through a respon-

sible head. In fact, I know that we have

practically eliminated the selling of drugs,

where they were being sold promiscuously

over a year ago. That has resulted in the

reduction of petty crime, a big reduction

in petty crime, in Sacramento.
The matter of liquor enforcement Is an-

other very diflBcult thing, because, in the

minds of many people, it is not a thing to

be desired entirely; and where you find

in the public mind a non-desire or un-

developed desire to believe in a certain

law that is on the books, it is of course

impossible properly to administer that

law. And yet the outward evidences of

that have been eliminated, to a large ex-

tent. I might put it this way, that what
might be called the vulgar and open
evidences of it have been largely elimi-

nated from the streets of Sacramento
where they were very evident prior to

the new administration.

We offered for adoption a little Volstead
Act, but the people did not want it. So
we went ahead the best we could with
such means as we had at our hands, m
co-operation to a certain extent with the
Federal oflflcers, unsatisfactory to a large

degree, but we simply hammered away.
You all have those problems, and prob-

ably the problem is just as difllcult with
you, and more diflBcult where you haven't
the manager form of government
We took over the garbage collection In

Sacramento, and in the first year of op-

eration we have put it on a paying basis,

and from the operation of the garbage
department, based on the charges that
were in existence before the City took
it over, we have made a saving. We netted
a saving of a little over $8,000 in the first

eight months of 1922. We purchased
equipment at a cost of about $12,000, and
by the end of 1922, we expect to have
nearly if not wholly eliminated the cost of

the equipment, and to have conducted the

department in a manner practically satis*

factory to the City. In evidence of this,

before we took it over, the complaints
from garbage collections were coming In

at about the rate of 100 to 110 a day.

They are now coming in, and have been
for several months past, to the extent of

10 to 15. We never expect to eliminate

them, but we believe we have reduced
them very appreciably, perhaps to a
minimum.

In the way of legislation, the Council

has put over some excellent municipal
ordinances, perhaps one of the best milk
ordinances of any city in the state. There
has been put into effect a traflac ordinance
from which remarkably good results are

coming, and our zoning ordinance is now
nearly through its initial hearing. We
have also followed stricter building re-

strictions, and they have proven that they
were sadly needed.

General Observations on Manager Form
of Government

The history of the operations in Sac-

ramento, as I said, has been quite similar

to that in other cities in the United States

and Canada, where they have this partic-

ular form of government. To my mlna,
there has been a remarkable proof of

eflSciency in the growth of this form of

government, proving it to be a more prac-

tical form, and better form for munici-

palities, than others that have been at-

tempted. It has demonstrated by Its

growth that there is real merit in the

method. Since 1913, nearly 300 cities,

either by charter or ordinance, I think

about 200 by charter and a Ittle less than
100 by ordinance, have adopted this form
of government. This is a remarkable
record of growth in the establishment of

any governmental method in municipal

affairs. Another remarkable thing about
it is that no city of which I have knowl-
edge that has adopted it by charter, has
ever receded from it. I believe there

were few small cities that repealed ordi-

nances for city managers, or partial city

manager forms, but those were for

reasons other than that the system was
not a good one. A number of cities of

very small populations felt that they coutd
not afford to have a person salaried high
enough to take over the duties.

Manager Form Fund-amentally Sound
The reason, to my mind, that this is

proving a good system of government. Is

because it is fundamentally sound. It is

builded upon the same principle that our
form of national government is buildeo.
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and our state governments, and that Is

the separation of the legislative and ex-

ecutive functions of the government.

Our municipal governments, outside of

the manager form of government, have

always been an intermixture of the

legislative and executive powers. Oair

forefathers, in adopting the constitution

of the United States, and our different

states, in adopting the several state con-

stitutions, have been far-sighted enough

to provide that the three distinct func-

tions of government, the legislative, the

executive and the judicial, should be kept

separate. The fault in our municipal

affairs of the past does not lie with

individuals, except to a minor extent.

Individual frailty is not the reason that

our municipal governments have been de-

clared by experts to be the worst form of

government in existence. It has been be-

cause the principle of our municipal

government has been wrong. All signs

point to the fact that the municipalities

of the United States are coming, and will

rapidly come, to the point where there

will be an elimination of the mixture of

legislative and executive duties in munici-

pal affairs. Not until then, in my belief,

will we have the kind of municipal gov-

ernment in the United States that we
ought to have. There is no one who
would .think of electing legislators and

sending them to the State Capitol to enact

laws for the state, and then having them

take over certain functions of the ex-

ecutive branch of the government, divide

it up among them, and operate along the

lines and under the laws that they them-

selves have sponsored. It would be un-

thinkable to do such a thing, and yet this

is what we have been doing in the munici-

palities, practicaly in all the life time of

the United States. But to my mind, It is

simply an attempt to apply a principle

of government that cannot be applied

sucessfuUy, and that has made the United

States the laughing stock of the world

as to the conduct of her municipal affairs.

There are problems in the matter of a

city manager form of government that

have not yet been worked out. It may
be that there will need to be changes in

the methods that now exist. But the

general principle must be adhered to, if

we are to continue to advance in munic-

ipal government in the United States.

In Sacramento, our charter specifically

separates the legislative from the ex-

ecutive branch. The Council is a legis-

lative body, and it is prohibited by the

provisions of the charter from interfer-

ing in any way, directly or Indirectly,

with any appointments of the city mana-

ger, or any operations of the departments

under the city manager.

Civil Service Under Manager Government

In the matter of civil service, it has

frequently been stated in print and in

public address that the city manager form

of government and civil service are ab-

solutely antagonistic to each other, ana

that the city manager form of government

could not exist unless civil service was
eliminated. I don't believe that. There are

different kinds of civil service. A proper

kind of civil service can operate and be

of immense value under the manager form

of government, as well as it can under

any form of government. I believe that

civil service as a method of qualifying

people for positions and employment is

a necessity under the city manager form

of government., and a necessity for proper

administration under any form of govern-

ment. Neither the city manager nor any

one else appointing should be in a position

where he could absolutely personally con-

trol all of his appointments; not his

appointees, mind you, but his appoint-

ments. I believe that he should, for his

own benefit, as well as for the benefit

of the public and the administration, be

compelled to go to a qualified list to

appoint. But I do not believe that the

city manager, or any other executive, can

properly carry on the duties of his ofllce,

unless he has the right under proper

restrictions, to remove his appointees. I

do not believe that any appointing power

should have the right to arbitrarily re-

move an appointee. But I believe that he,

in some public way, should be the only

one to determine whether or not an ap-

pointee should remain under his adminis-

tration. If the city manager, or any other

appointing power, is qualified to hold his

office, he must be qualified to give sub-

stantial justice to any one who is ap-

pointed by him or working under him. If

he is compelled, in retiring any one from

the service, to go to a board and submit

to their decision as to whether or not that

appointee shall be retired, it places him

in an impossible position to get proper re-

sults from appointees when they are not

retired. And if an appointee is given cer-

tain rights, which I believe he should

have, and which he has under some forms

of civil service, he will be protected as far

as he should be protected in his

employment.
Now, there are two methods of civil

service. One is founded upon the belief
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that the person serving should be pro-

tected in his employment agamst his em-

ployer. The other is founded upon the

belief that public service snould be stand-

ardized and protected. It is not generally

known, but under our state civil service,

the appointing power may appoint only

from a qualified list, and may remove anQ

determine for himself whether or not the

appointee shall be removed. But he

must make that determination a matter

of public record. A public hearing must

be had if it is called for by the appointee

that is to be removed. That seems to me
to give any appointee suflacient protec-

tion against an improper removal. If the

appointing power is willing, in a public

hearing, to take up the matter of the re-

moval of an appointee and make it a mat-

ter of record, it is a sufficient safeguard

against his being improperly removed.

Any public official who appoints should

have the privilege and right to remove

in that manner, and I do not believe you

can get efficient management under any

form of government without that. I have

been accused on several occasions of

being against civil service. I am a mem-
ber of the State Civil Service Commis-

sion, and I believe in civil service. But

I do not believe civil service is made just

to keep people in office.

City Manager Not an Atitocrat

The charge of autocratic power has

been made against the city manager form

of government. In answer to that, I wish

to say that this same charge can be

made just as truly against any official who
is in any government service as an ex-

ecutive, under any form of government.

I fail to see how any executive, under any

manager form of municipal government

of which I have knowledge, can be auto-

cratic. He may be unpopular, he may be

neglectful, he may be inefficient, but

certainly under the city manager form of

government a city manager cannot be

autocratic, because he has not legislative

powers.

A city manager operates under the or-

dinances and the laws governing his mu-
nicipality, and simply carries out, or at-

tempts to carry out, those laws. An auto-

crat is one who can arbitrarily inflict leg-

islation upon a community or upon a

state, or upon a nation, and enforce it

without recourse. But the city manager
is to a large extent an automaton In

carrying out those policies, those restric-

tions, and those activities that are set be-

fore him. The complaint that the city

manager may becoce autocratic falls al-

so, it seems to me, because the city mana-
ger, more, I believe than any other kind

of city executive, comes in direct con-

tact with many citizens. The entire re-

sponsibility of the operation of the mu-
nicipality governmentally, after the coun-

cil has acted, is directed to the city mana-
ger. He is the target of every individual

in the community. And any one who
is subjected to that would not attempt to

be autocratic, nor could attemnt it. even

if he had autocratic powers, because he
is under constant surveillance by the com-

munity. The charge that a city manager
form of government may become auto

cratic, is simply one of those charges that

is raised against any new thing that may
be presented for the approval of the

people.

The Personal Equation

The personal equation in the city mana-
ger form of government cuts quite a

figure. As I said a while ago, every in-

dividual in the city knows that the city

manager is responsible if something is

not done. He does not go to a commis-
sioner and have that commissioner tell

him that some other commissioner is re-

sponsible, and in that way go the round
of the commissioners, and then be told

finally that the commission as a body is

responsible. If something is not done, if

his street is not fixed, if his street Is

is not swept, if something is not taken

care of that should be taken care of in

the municipality, the offended person

goes to just one man in the municipal ^

government, and that is the city mana-
ger. He knows that the city manager is

responsible; that he cannot evade his re-

sponsibility. In that lies the virtue or

the city manager form of government—re-

sponsibility for the proper conduct of

affairs, the proper expenditure of the

moneys appropriated for municipal pui^

poses, rests continually upon him. All

Individuals or groups of individuals in

the community who ask for something
and are given it in the budget, know what
should be done and where and when it

should be done, and they can go to the

one individual and find out why it is not

done, and why the money was not ex-

pended, as it should have been expended.

The Budget
That leads me, lastly, to the matter of

the budget. I would not be willing to be

city manager of Sacramento or any other

city, if I did not have a budget provision

in the charter. The city cannot properly

operate and properly function without a

budget.
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When I came into office, there had been

a budget prepared, not under the pro-

visions of the charter, and in goin^ back

over the operations under that budget, It

Is almost impossible to find where they

had followed the budget, except where

their salaries were fixed. For the year

previous to the time when we came in,

there had been $15,000, I believe it was,

allocated to permanent street improve-

ment, and we could not find that more
than about a thousand dollars had been

expended for permanent street improve-

ment out of the fund in that year. And
there were other things of like nature.

Where you haven't a budget there is

switching and maneuvering. We pre-

pared a budget last July, that is, July of

1921, for the City of Sacramento under

the charter. That budget is being fol-

lowed during the present fiscal year

which started the first of last January.

I would not say that the new budget,

which was prepared without very much
previous experience in municipal affairs

in Sacramento, was anywhere near per-

fect. It was not. There are lots of things

about that budget that were improved up-

on this year. Under the charter we have

a provision which gives the council the

right to transfer from one department to

another. No money can be transferred

from the fund of the department to which

it is appropriated without an ordinance

passed by the city council. We have

operated under our budget provision up

to this point, at least, this year, without

transferring any money from one depart-

ment to another.

I thoroughly believe that a budget must

be adopted in order to get proper results

in any municipal government; that It

must be known to the public what the

budget contains. Those who prepare the

budget are constantly upon their mettle,

not only properly to prepare the budget,

but properly to follow it. The people are

entitled to know what their money is go-

ing to be expended for, except in matters

of emergency that come up after the

making of the budget; they are entitled

to know whether or not their streets are

going to be improved, and their water

mains taken care of, and so on, down
(he line. And if money is not needed in

A particular budget item, they are entitled

to know that. If the money is to be used

otherwise they are entitled to knowledge

through legislation by the council, so that

there can be no question of the proper

use of the money; so there can be no

question that a department is not de-

prived of something that it should not

have been deprived of, and that the monej
is being expended for a purpose that la

necessary. Under a proper budget sys-

tem, that can be accomplished, and the

funds of the people of the city better

safeguarded, and expended under a better

balanced method than in any other way.

PLANT AND METHODS USED IN

BUILDING MILE CONCRETE
ROAD PER WEEK

Mile-a-week concrete road building has
been made a reality by the Aaby-Maturi
Company of Chisholm, Minnesota, paving
on a section of the Miller Trunk Highway
betwen the Mesaba Range and Duluth.

The Aaby-Maturi Company has been
building concrete roads in Minnesota for

a number of years. The construction re-

cently completed included 15.1 miles of

road beginning at Martins' Siding and ex-

tending towards the Mesaba Range. Al-

though these contractors were also

awarded the contract for the construction

at the same time of a section from Eveleth

to Central Lakes; the sections were some
distance apart with the result that it was
necessary to lay out two complete plants

differing only in details.

Construction began on May 8th and was
completed September 2, 1922. During this

period many performance records were
made and they are the more remarkable
considering that the mixer was of th.e

usual 21 cu. ft. size and not one of the

larger sizes. Throughout the construc-

tion period a weekly average of 5,125 ft.

per week was attained. The daily aver-

age over this extended period (a season's

work) was 855 ft. The highest dally run

was the paving of 1,260.6 ft. of road. On
twelve different days 1,000 ft. or more
were constructed.

Frank Aaby and Raymond Maturl, part-

ners in the Construction Company, per-

sonally supervised the work. R. W. Ac-

ton, Chief Engineer of St. Louis County,

was the engineer in charge and under

him were Peter Huntington, Chief Inspec

tor of Miller Trunk Highway, and four

men in direct contact with the engineer-

ing and inspection work.

A gravel pit where raw material wa»
washed and screened to provide the nec-

essary sand and pebbles, was located In

the middle of the work. At this Ideal

location of the aggregate, a central pro

portioning plant was built. Cement was

received on sidings at Alborn and Mar-
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tins, and during the laying of the roaa

from the far end to the center it was
transported by the industrial railway to

the central proportioning plant. After

the construction work reached the pro-

portioning plant, the cement was storea

in a house on the subgrade which was

before mentioned, was placed at the

gravel pit in the center of the contract.

The gravel was excavated by steam
shovel and loaded into small bottom-

dump cars which were hauled by cable

to the foot of the screening and washing
plant where the contents were dumped

SMITH 21-E PAVER WHICH LAID A MILE OF CONCRETE ROAD EVERY
WEEK ON AABY-MATURI CONTRACT BETWEEN MESABA RANGE AND DU-

LUTH, MINN.

moved twice a week. The paver was
charged from batch boxes brought up on

cars by locomotives on the industrial

haulage system. With the establishment

of the central proportioning plant at one

point, the expense of moving the plant

was eliminated and it was only necessary

to move the industrial haulage system.

Concrete Slab Specifications

The slab was constructed according to

the 1922 specifications of the state of

Minnesota. The pavement is 18 feet wide.

and raised by bucket elevator to the top

of the plant. Oversize stone was returned

to the pit. Sand and coarse aggregate

was moved by cars on trestles and belt

conveyors and dumped onto stock piles

over separate charging tunnels. The
sand tanks, revolving screens, elevators

and washing equipment were of the Tel-

smith type and were furnished by the

Smith Engineering Works. Ample ca-

pacity was provided in the plant and at

times as much as 12,000 yds. of coarse

CENTRAL PROPORTIONING PLANT AT GRAVEL PIT SHOWING CHARGING
TUNNEL AND CEMENT SHED. AABY-MATURI CONTRACT,

7% in. thick, with steel rod reinforce- aggregate was available in the stock piles.

ment. The mix is 1-24; that is, 1 part

of Portland cement, 2 parts of fine aggre-
gate and 3 parts of coarse aggregate.

Batch Box Loading Plant
The loading or proportioning plant, as

The batch box cars were spotted under
the hoppers in the sand and gravel load-

ing tunnels and the boxes filled from
improvised batchers. Cement was also

added at this point or later in the JOD
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from a shed placed on the subgrade.
With aggregate supplies at hand locally,

no dependence was placed on railroaa

transportation except forcement and the
railroad strike failed to affect the progress
on the work.

To accomplish the remarkable progress
made in the construction of this pave-
ment, it was necessary that the paver be
mixing material practically continuously.

In order to accomplish this it was neces-

sary that suflBcient material be available

not only in the SLOck piles but in batcn
boxes at the paver. American bate-
boxes holding 37 cu. feet, of material

were used with 8 cars to a train. An-
other factor almost as important as hav-

ing the materials available was the per-

trial rail laid on wood ties was used, the
road shoulder serving as roadbed.
The concrete was mixed and placed on

the sub-grade by a 21-E Smith Paver, man-
ufactured by the T. L. Smith Company,
of Milwaukee, using a 5 bag batch of 1-2-4

proportions. The mixer traveled under lis

own power on full length traction. Con-
crete was placed on the sub-grade by
means of a boom and big cross-dump
bucket distributing device. The coordina-
tion of the various operations of the
paver was given credit by the contractors
for much of their succes in laying a mile
of pavement a week.
Water for mixing the concrete and also

for sprinkling the completed pavement
during the curing process was pumped

TEAM SCRAPERS ON COARSE GRADING AND ROLLER WITH SUBGRADER COM-
PLETING FINE GRADING ON SUBGRADE, ON AABY-MATURI CONTRACT.

feet coordination between the batch box
derrick and the loading skip of the Smith
Paver used on the work.
When the loading skip was raised the

batch box which had just been emptied
into the skip was lowered back onto the

car and the hoisting bale hooked to the

next box. With the lowering of the skip

the batch box which was counterweighted

with it was raised clear of the car and the

bail bearing derrick boom swung over the

skip to put the box in position for empty-
ing. These automatic functions required

no attention from the paver operator.

Material Haulage
Koppel cars with two 37 cu. ft. boxes

to each car were drawn to the mixer, 8

in a train, by 5 Plymouth 7-ton locomo-

tives. A pusher locomotive was also used
on heavy grades. Light weight indus-

an average distance of 2% miles from the

St. Louis and Cloquet Rivers.

Finishing
The fresh concrete after being laid in

a ribbon on the subgrade by the bucket
traveling along the boom of the mixer
was further spread by men with shovels

and rakes. A machine finisher then

struck off to proper level and tamped the

wet concrete, and by means of an oscill-

ating belt gave the concrete .the final sur-

face finish.

Curing was accomplished by covering

the newly laid concrete with earth. The
earth was then sprinkled daily and served

to hold the moisture to the surface of the

concrete.

Workerg' Quarters

Nearly 120 men were required to handle

the proportioning plant, haulage system,
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grading, paving, finishing and curing.

Some of the crew came from nearby

towns while others coming from greater

distances had to be accommodated in a

company camp. The camp buildings were

erected at the gravel pit and proportion-

Ins plant. A portable camp for the paver

crew was mounted on skids on the sub-

grade and moved several times each

week. The men were charged only enough
board to pay actual expensees.

The Aaby-Maturi Company in this piece

of work have convincingly illustrated

what it is possible to accomplish in road-

building efficiency through a careful study

of conditions, careful planning and or-

ganization, and the selection of standard

equipment.

THE ECONOMIC VALUE OF HIGH-

WAY TRANSPORT FRANCHISES
By Arthur H. Blanchard, President National
Highway Traffic Association and Profes-

sor Highway Engineering and High-
way Transport, University of

Michigan, Ann Arbor, Mich.

What is a highway transport fran-

chise? Although the phrase "Highway
Transport Franchise" has not been ofli-

cially defined, it may be explained, as

used in this paper, in order that the dis-

cussion of this topic may be Intelligently

comprehended. A state highway trans-

port franchise constitutes an agreement
between a state controlling t)oay, as tne

party of the first part, and the highway
transport operator, as the party of the
second part, covering a guarantee of

definite service on a prescribed route un-

der stipulated conditions by the highway
transport operator and a guarantee by
the state that there shall not be unwar-
ranted, ruinous competition by other
highway transport operators.

Highway transport operators operating
under franchises are motor vehicle com-
mon carriers, as they carry indiscrim-

inately, within reasonable limitations,

all persons or commodities, unaer gen-
eral conditions of agreement applicable
to the whole public, on defined routes
according to definite service schedules.

Highway Transport Sernices Subject to

Franchise Control

For example, it is evident that the
highway transport services rendered In

accordance with the following definitions

may be covered and contrclled by high-

way transport franchises:

Rural Motor Express pertains to the
highway transportation of commodities
on defined routes according to service

schedules from several producers in a
rural district to a terminal with or with-

out return loads being carried from the

terminal to the producers or other con-

sumers.
Intercity Motor Express pei'tains to

the transportation of commodities on
defined routes between municipalities ac-

cording to service schedules with or with-

out service being rendered at intermedi-

ate points.

On the other hand, it is believed that

the following defined services cannot effi-

ciently or legally be covered by fran-

chises:

Long and Short Rural Haulage includes

all highway transport methods which util-

ize highways outside of municipalities ex-

cept intercity haulage and highway trans-

port operating on defined routes accord-

ing to service schedules.

Intercity Haulage pertains to highway
transportation of commodities between
municipalities except highway transport

operating on defined routes according to

service schedules.

The same conclusions apply to the coin-

mercial transportation of persons.

The legal right of the state to control

the operations of common carriers is geik-

erally admitted except in the case of In-

terstate common carriers. At the present

time, at least 22 states provide in their

statutes for some degree of state control

over motor vehicle common carriers.

Are highway transport franchises an
economic and public necessity? To those

familiar with the development of the

commercial transportation of commodities
and passengers by motor vehicles during

the past 15 years in the United States

and the longer history of highway trans-

port in Great Britain, the answer is unre-

servedly in the affirmative.

Higtiway Transport Failures

Failures of highway transport enter-

prises are occurring every day due to a

lack of knowledge of the fundamentals of

the economics, science and art of high-

way transport. It is reported that 90 per

cent of all highway transport companies
doing business with New York City as a

center fail within three years after enter-

ing this field. While 50 per cent may fail

due to cut-throat competition by fly-by-

night companies, it is conservatively esti-

mated that at least 50 per cent fail be-

cause of lack of knowledge of the A B C's

of efficient highway transport business

methods, cost accounting, management,
and the operation and maintenance of

equipment. Those interested in the efll-
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cient development of highway transport

in the United States have a big taslt be-

fore them in bringing to the attention ot

groups of business men or capitalists, op-

erators and prospective operators of high-

way transport, the necessity of having
connected with their operating organiza-

tions men who are thoroughly trained in

the methods of highway transport, the in-

terrelationship of highway, railway and
waterway transport, highway transport
legislation, the fundamentals of highway
transport cost and record systems and
the principles of highway transport man-
agement, together, of course, with a
knowledge of the mechanism, operation
and maintenance of motor trucks, trac-

tors and trailers.

Protecting Responsible Operators

As an integral part of the essential

transportation system of America, it is

absolutely necessary that highway trans-

port be placed upon a sound business
basis in order that responsible operators
may be protected and that this branch of

common carrier service may be conducted
in such a manner as will guarantee to the
public constant, efficient, economic serv-

ice.

From the standpoint of public safety,

the state must insist that our motor vehi-

cle common carriers transporting passen-
gers provide a maximum degree of safety
to the traveling public and eliminate
reckless driving by inexperienced chauf-

fers and the utilization of wholly inade-

quate motor vehicle equipment which
may be characterized in some cases as a
piece of junk carrying a packing box in

which persons are jammed, the resulting

contrivance being called a motor bus.

State Regulatory Powers
Based on an analysis of all state stat-

utes covering the control of motor vehi-

cle operation, the powers given to state

public service controlling bodies may be
classified as follows:*

1. Grant, refuse to grant, amend or re-

voke Certificates of Public Convenience
and Necessity.

2. Prescribe routes.

3. Fix schedules.

4. Determine character of service and
promote the comfort and safety of trav-

eling public.

5. Establish fares and rates.

6. Require reports and uniform meth-
ods of accounting.

7. Examine accounts and records.

Report by Motor Veliicle Conference Com-
mittee, March 1, 1922.

8. Supervise fiscal affairs such as in-

corporation, capitalization of stock, etc.

9. Compel additions to, extensions of

or betterments in physical equipment.

Qualifications of Rcgtilating Board
Members

If the powers enumerated are given to

a state controlling body, what should be
the qualifications of the members of such
a body? It is evident that a grave respon-

sibility to the public and to highway
transport business will rest upon them.
They should be men possessing vision, ju-

dicial minds, and a broad knowledge of

transportation, and should be unpreju-

diced pertaining to the relative develop-

ment of railway, waterway and highway
transport. Different fields of public and
business affairs should be represented. An
eflScient controlling body might be made
up of the Attorney General of the State
as an ex-officio member; a highway trans-

port man of high standing and possessing

a broad knowledge of the development of

all phases of transportation of commodi-
ties and passengers by motor vehicles; an
experienced highway engineer, who un-

derstands the fundamentals of highway
transport and who thoroughly compre-
hends the relationship existing between
the economic operation of highway trans-

port and such highway factors as grades,

alignments, widths, drainage, foundations,

the character and maintenance of road-

way surfaces, and the methods of controll-

ing and directing the operation of traflBc

on highways; a business man who has
dealt with big commercial problems; and
a banker who is familiar with the prac-

tice of bonding common carriers and
other enterprises in connection with the

operation of which the public must be
protected. To this group of five might be

added a steam railroad man and an elec-

tric railway man provided that they pos-

sess a broad vision relative to the devel-

opment of transportation in America,
such as is possessed by W. H. Lyford.

His comprehensive knowledge of the

transportation problems of the United
States was shown to the public through

the medium of his admirable address be-

fore the Second National Conference on

Highway Engineering and Highway
Transport Education in Washington in

October, 1922, during which he vividly

outlined the many fields of railway trans-

portation in connection with which high-

way transport may be efficiently em-

ployed and how the improvement of high-

ways and the development of highway
transport is of direct benefit to the rail-
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roads. At least 90 per cent of the railway

oflScials of the United States could profit-

ably digest Mr. Lyford's conclusions with

the result that many would be converted

and in the future would not exhibit that

narrow-mindedness which has led many
to protest vigorously against the use of

railroad taxes for highway improvement,

and the development of highway trans-

port.

In conclusion, it may be said that, in

the opinion of the writer, the highway
transport operator of sound financial

standing, who is endeavoring to render to

the public an efficient, economical and
safe transportation service, will welcome
the passage of state laws relative to high-

way transport franchises provided that

they are based and administered on the

principles which have been herein out-

lined.

The foregoing paper was presented be-

fore the Joint Session of the North Cen-

tral Division of the National Highway
Trafllc Association and the Michigan

State Good Roads Association at Grand
Rapids, Mich., Nov. 2, 1922.

RELAYING 23-YEAR OLD BRICK IN

NEW PAVEMENT AT LYNCH-
BURG, VA.

By Boyd A. Bennett, City Manager of Char-
lottesville, Va., formerly Commissioner

of Public Works, Lynchburg, Va.

Lynchburg, Virginia, in the summer of

1922 made good use of the salvage value

of the old, though slightly worn brick, in

the reconstruction of a 23-year-old brlCK

pavement that was approaching the limit

of its usefulness. By so doing we have
today a brick pavement that should give

good service for the next 30 to 50 years

unless there is a radical change in

amount and character of residential

street traffic.

By turning over the 23-year-old brick

and relaying them on a more substan-

tial foundation we have a smooth, dur-

able pavement, and that too at a cost

much less than that of a new pave-

ment.
Lynchburg has been laying brick

pavements since 1892. Two 30-year-old

streets are still in good condition to-

day and rendering satisfactory service.

Another 27 years old is entitled to the
same classification.

Madison Avenue is the street on
which we decided rejuvenation of the

pavement was necessary. In 1899 the

brick were laid on the natural soil of a
gravelly clay character which had been
given a thin cushion of clean sand.

Sand filler was used. Cost of construc-

tion was i?1.20 a square yard.

The brick in the original pavement
were miscellaneously assorted. The en-

gineer at that time demanded an un-

usually high quality of brick, measured
by standards of that day. It was im-

possible for the manufacturer to meet
the requirements fully, so that finally

the quality standards were reduced
after the job was partially completed,

and the manufacturer put up a bond
guaranteeing the quality of his mate-
rial.

In spite of these considerations no
maintenance was required for 23 years

except that incident to replacing cuts

and openings. Modern traffic conditions

brought about the necessity of improv-

ing the alignment of the surface which
had become rough due to lack of sub-

stantial support of the wearing surface.

FIG. 1—VIEW OF 23-YEAR-OLD BRICK PAVEMENT IN LYNCHBURG, VA., PRIOR
TO RECONSTRUCTION.
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A selection from three possible meth-
ods was open to Lynchburg in improv:
ing the condition of Madison Avenue:

1. Build a new pavement.
2. Use the old brick pavement as a

base, for some bituminous wearing sur-

face.

3. Use the brick themselves in a re-

constructed pavement.
We carefully weighed the possibilities

of each of the three methods, holding
the first named as a last resort. We
studied the experience of other commu-
nities in respect to the other methods
named, but from the standpoint of first

cost, as well as later maintenance costs

and durability. Our studies, both at

home and abroad, convinced us that no
proposition had in it the elements of

economy offered in the continued use of

the brick already in the wearing surface

on Madison Avenue. While collectively

the brick were out of order, individually

they had a high salvage percentage.

cation of the filler. This picture reveals
the good condition of the brick and the
smoothness of the surface.

In removing the old brick we usea
common labor. The brick were torn up
with crowbars and conveyed to tiie side
of the road on roller conveyors, the con-
veyors cutting the cost of handling ana
also serving to help clean the brick.

The excavation was done by teams,
plows and labor, using trucks for trans-

portation. The excess dirt was hauleo
from one-half mile to one mile.

Slag was used for the coarse aggre-

gate in the concrete base ranging In
size from %-in. to 2%-in. The mix was
1-3-5.

The cost of cleaning the brick was
more than expected, as no eflRcient

method was used. Men were employea
using old currycombs and wire brushes.

A total of 5,060 sq. yds. of brick were
removed and because of narrowing tne
street only 3,545 sq. yds. were relaid.

FIG. 2—STREET NARROWED, BRICK CLEANED AND RELAID READY FOR
ASPHALT FILLER.

At the request of property owners it

was decided to cut down the width of

the street from 46 to 27 ft. between
curbs. Upon removing the brick a care-

ful examination showed them to be In

good condition.

The design determined upon provided

for a 4-in. concrete base, sand-cement
bed, use of the old brick, and asphalt

filler.

Fig. 1 shows the street before new
construction was started. A slight un-

evenness can be noticed in spots, also

some of the brick are cobblea.

Pig. 2 shows the concrete base com-
plete and the brick relaid prior to appli-

The excess yardage will be laid on an-

other street. We did not credit this

paving with the salvage of old brick.

The asphalt filler used had a penetra-

tion of 40 to 50.

Old stone curbing was reset and new
stone radius curbs were set. All nevt

radius curb set had not less than 10 ft.

radius as compared with 2 ft. radius in

the old curb.

It was necessary to do a little sewer
work, such as making connections to

the new catch basins and lowering some
house connections. Cost of this Is

found in the expense statement.

Fig. 3 shows the pavement as com-
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TABLE I—COST OP RELAYING OLD PAVING BRICK AT LYNCHBURG, VA.

Material Used Cost Unit Price

Removing Old Brick 5,060 sq. yds. (1,050 cu. yds.) $320.34 .0633

Excavation Paving Excavation 1,518.90 1.448

Park Grading 744.60

Concrete Base 3,545 sq. yds. (394 cu. yds.) 3,681.24 9.353

Cost of Relaying Brick 3,545 sq. yds. 1,229.00 .347

Cleaning Old Brick 5,060 sq. yds. 756.72 .149

Resetting Old Stone Curb 2,177 lin. ft. 512.03 .235

Asphalt Filler 3,545 sq. yds. 711.79 .2008

New Curb Radius 336 lin. ft. 354.30 1.053

$9,828.92 1.053

Engineering and Inspection 246.13

General Expense (Includes Equip-
ment; etc) 461.01

Catch Basins and Sewers 171.76

$10,707.82

Actual cost per sq. yd $3.02

pleted. The new sidewalks are not in-

cluded in the paving cost as this work
in our city is handled under a separate

petition. The cost of grading the park-

ways between the curb and sidewalk is

given in our total cost. This item also

includes the cost of seeding.

This is a residential street. Traffic

should not increase greatly over what it

pleted. One of the tests was made by
the Pennsylvania State Highway Depart-

ment, where the white traffic paint was
laid on two separate locations—one on
the brick road leading from Harrisburg
to Carlisle at the western approach of

the Susquehanna River Bridge and the

other on Route No. 1, just above Rock-
viTIe. The test proved that it kept its

FIG. 3—STREET COMPLETED BY APPLICATION OF ASPHALT FILLER.

is at present. If this proves to be the
case, this street should give good serv-

ice for the next 30 to 50 years, and thai.,

too, with but very little maintenance.
In Table I is given the actual cost of

the work.

TRAFFIC MARKING PAINT
Two tests of the Traffic Marking white

paint manufactured by E. I. du Pont de
Nemours & Co., have just been com-

color on oil surface roads in better fash-

ion than any paint hitherto used. An-
other test was made by the Massachu-
setts State Highway Commission, and a
favorable report was made by that body
also on the durability of the paint. There
is a constant demand for white traffic

paint from municipalities and highway
bodies for the purpose of marking out

zones along streets and highways. This
demand has become so large that there

is at least one firm specializing in this

kind of paint.
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FINANCING A STATE HIGHWAY
SYSTEM

By Roy D. Chapin, President Hudson Motor
Car Co., Detroit, Mich.

We can be assured that the premises up-

on which we are laying the foundation for

vast highway systems are intrinsically

sound. This need is not a temporary one
and we are justified in large expendi-

tures so long as we can be assured that

the policies which we lay down for the
control of those expenditures are wisely

shaped.

The task which confronts us, then, is

one that requires the wisdom of the

statesman, the vision of the social econ-

omist, the acumen of the financier and
the efficiency of the engineer.

At the outset it places a heavy burden
upon all responsible authorities, with a
sure compensation ahead for those who
proceed with the needs of all in mind, and
with just as sure a reaction against those

who give heed to special as opposed to

the general welfare.

Manufacturing Problem Presented

In any analysis which I have made of

the subject of highway finance, I have
been impressed with the fact that what
we are concerning ourselves with is fun-

damentally a business proposal. After all

we are not dealing merely with the build-

ing of roads. We are dealing instead with
the production of transportation, which is

just as much of a manufacturing process

as is the building of the motor vehicle

itself.

Accordingly, the business analogy pre-

sents itself as a sound rule for highway
policies, since in its adoption we return

to principles which have been tested and
found practical over a long period of

years.

The first item then is to analyze the

need. This we have done. Next we must
determine just what roads are essential

to earn the income which shall justify

our expenditure, how rapidly these roads

shall be built, which ones shall take pre-

cedence.

Analysis of Financial Resources

Knowing these factors which can be

surely determined by careful and ac-

curate surveys, not alone of traffic but of

economic possibilities, we must then pro-

ceed to analyze our financial resources,

determine our possible income and then

proceed to select that type of adminis-

tration which will build our highways
most carefully and most economically,

with due regard for the purposes for

which they are intended.

Policies Will Vary
The first question, then, which confronts

us is a determination of the present stage
of development of this manufacturing
plant which we are taking over. If it is

a going concern, with ample facilities in

the shape of already improved highways,
then we will probably find that we can
draw sufficient revenue to meet our re-

quirements from current operating In-

come. We may need a short term bond
issue here or there, to take care of a
special extension such as a widened road
or improvement from an inferior to a
superior type of pavement, but in the

main we can pay-as-we-go.

Of all of the states in the Union, Mary-
land is perhaps the best example of this

kind which we have and one of the very
few, since Maryland has already improved
most of its main system through long

term bonds and is now concerned chiefly

with the maintenance of these highways
to meet the traffic requirements.

If we are discussing a state such as

Michigan, however, we find a somewhat
different situation, A fifty million dollar

state bond issue, coupled with county and
federal funds, will complete all of the

state system except the 400 miles addeo
by the last legislature. That completion,

however, does not include improvements
of a number of gravel roads which must
be raised to a higher type because of in-

creased business or traffic and, conse-

quently, the situation may present the

need for new manufacturing facilities or

roads which may require a supplemen-
tary bond issue, the extent of which will

depend upon the actual growth of traffic

in the interim.

Virginia Example of New Territory

Then we turn to a state such as Vir-

ginia, only now upon the threshold of a

venture in the production of transpor-

tation. Here the plant is In such shape

that if we hope to care for the business

which is awaiting us now, we must im-

mediately turn to a bond issue as the

means of raising the initial capital out-

lay, as otherwise the drain on our current

income would be so great that while we
might be able to construct our roads, we
could not maintain them. And it is just

as absurd to build roads and not main-

tain them as it would be to build a factory

and then allow it to go to pieces.

Beyond that, however, we have accepted

theories in business finance whicn apply

definitely to the case at hand. No large
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business organization today, or few small

ones, will attempt to finance capital ex-

penditure out of current income. The
reasons are obvious. If, for example, a

manufacturer should say "I need a new
factory. It will cost me $50,000 and will

produce 10,000 tires." He could not then

say, "I will distribute that cost $5.00 per

tire over my next year's output." Busi-

ness competition would not permit such

practice, but he could distribute that cost

over a period equivialent to the length of

life of the factory, and then assess each

consumer accordingly.

What Is the Life of Highway f

The question which then arises is,

"what is the life of this factory?" You
will hear men say that our roads are go-

ing to pieces and that the analogy be-

tweerk business and engineering practice

breaks down at this point.

If this question arose in a business

plant, the executive would call in his re-

search men and put the question to them.

Suppose we call upon the research men
of the U. S. Bureau of Public Roads, or,

taking a short cut, turn directly to the

report of the chief of the bureau, T. H.
MacDonald?
"Much that we have known about high-

ways is not so" we read, and summarizing
an official viewpoint, we find that a close

survey made by the Bureau shows that

40 per cent of all of the Federal Aid pro-

jects costs has gone into permanent
features of the highway such as location,

drainage, gradients, curvatures, shoulders

and engineering costs. Of the remaining

60 percent, allotted to surface costs, we
find that when the time for reconstruction

of the highway comes all but a percen-

tage equivalent to the cost of interest

and sinking fund is salvaged as bedding
for the new surface.

In a word, we find that we have been
led into the fallacious belief that to lose

the surface has been to lose all.

Lack of Maintenance Funds Costly

But this is not all. The executive

searchings for still further supportmg
data finds that in many cases the actual

reason for surface deterioration has been
a lack of adequate maintenance, an over-

loading of equipment in times of seasonal

strain. Expert opinion tells him that the

engineer can buHd the road to handle
the traffic and that all that is required

is absolute maintenance.
The judgment then is that we are

justified in distributing our capital costs,

provided we require maintenance, and we
can proceed knowing that what we are

doing is to provide as expeditiously as

possible a network of highways which we
shall have the use of in our lifetime and
which we shall pass on to our children for

their use, in turn, each generation pay-

ing a fair rental charge in the form or

maintenance costs plus amortization

costs.

Will it cost us more to follow this plan

than to pay the charge from current

operating expense? Yes. Are we justi-

fied? Yes. how? By these two facts,

either of which is sufficient. First, we are

supplying a universal human need—ade-

quate transportation for all. Second, the

increased use of the highways by the

public in our own lifetime will more than
offset the amortization charges, even if

we could deny the increased valuations

which will accrue to urban and rural

properties, which we cannot. Moreover, if

we built from current funds, we should

have an average of only 50 per cent of

the use of a given mileage in, say, a 10-

year program, while by paying as we use,

we shall have practically a 100 per cent

usage. Yet the difference In cost is only

found in the amortization charge.

Rigorous Limitations Necessary

We shall not make these statements,

however, without imposing certain rig-

orous limitations. One, that of main-

tenance funds, has been mentioned ana
it cannot be stressed too emphatically.

Further, state bond issues should not

be sought for roads of purely local use.

Generally speaking, these will carry only

a light traffic and maintenance costs will

suffice. State issues should be concen-

trated on those highways which traffic and
economic surveys show are of first im-

portance from the state point of view.

If this system is carefully laid out, it will

be found that there are few points more
than 15 miles from a main road and the

policy of financing these feeders will de-

pend upon the character and extent of

the traffic.

Again, the administration is an impor-

tant element. The leaders must be men
of vision who will deal with this problem
as with any major issue of public welfare.

Control should be centralized in their

hands as the local man cannot be ex-

pected to, nor should he, consider state

needs first. Any departure from such a

program as this is likely to result in dis-

connected highways and the question of

maintenance becomes a highly uncertain

equation.

Traffic Regulation Paramount Issue

The question of traffic regulation is an-
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other where only the state oflBcial can act

with due regard for the economic needs

of the community. We have indicated

that overloading of the plant has been

a partial cause for its breakdown in the

past. Power should be lodged with the

state authority so that he can prohibit

overloading the vehicle in normal times

and can make such restrictions as to loads

as will safeguard the general welfare at

seasonal periods.

By the same act, the commissioner
should have power to permit overloading

in emergency. The only purpose for road

construction is to serve traffic and situ-

ations such as the present railroad con-

gestion may make it cheaper at times to

break down an inadequate highway sur-

face than to permit unemployment, hun-

ger or cold to come to a community.
This brings us logically to a discussion

of what kinds of highways we shall con-

struct. The answer is found solely lu

economics. That type of highway should

be constructed which will care not only

for the present but for the future needs

of traffic. No highway improvement Is

Justified if it does not satisfy a human
need or unless the cost of improvement
is more than cared for in the saving

effected to the public through better and
cheaper service. The problem is so

large, the needs so many and diversified,

that over-development is just as serious

an economic error as undevelopment.
Construction and Maintenance Defined

How are we going to pay for this im-

provement? In a general way we have
said that original construction is a matter

of capital outlay; so also is any exten-

sion or any replacement of an inferior

type of pavement to the extent of the

difference in cost. The analogy is that

of a new factory building or the replace-

ment of old machinery by improved units.

Maintenance then becomes all of the

remaining charges or in effect the con-

stant making of needed repairs up to and
including reconstruction, in order that the

plant may give service at all times.

At this point we are faced squarely by
the need for saying from what sources

we are to draw our income in order that

our finances shall be equitably levied so

that the public may buy its transportation

at the lowest possible cost.

Answer Varies With Locality

The answer will vary in detail accord-

ing to the stage of development of the sys-

tem or plant with which we are dealing. It

will vary according to population, square

miles of area, mileage of roads under con-

sideration. But still we have before us

definite principles based upon studies of

fact which well may be taken as sign

posts.

It is a safe principle to say that those

who benefit from the highway shall pay
for its construction and maintenance.

Who is it that benefits? Definite economic

surveys made by the Bureau of Pub-

lic Roads show that in the initial im-

provement of the highway there is found

an accretion in the value of land in the

vicinity which ranT;es anywhere from 300

to 1,000 per cent. More important, there

is the fulfillment of a human need which,

while it may not be directly susceptible

to economic treatment, is none the less

a large factor in road construction, partic-

ularly in the agricultural regions.

TJrhan Valuations Increased

Urban valuations are also increased by

the construction of rural highways, be-

cause not only does the highway bring

new buying power to the city but it also

brings about a tremendous suburban de-

velopment which is, as yet, only in its in-

fancy.

Finally, the man who uses the highway
finds his costs lessened as it is improved,

or better, as it is maintained in a constant

condition of service.

Taken in sum, these three elements rep-

resent all of the tax-paying elements of

the community; hence it may be fairly

said that capital charges for highway con-

struction should be provided for from

general taxation whether these payments
are made in the form of amortization

charges for a long term bond issue, which

spreads the charge over this and succeed-

ing generations of beneficiaries, or

whether it be a special levy.

When we come to the question of main-

tenance, however, the problem is not as

clear, as we have not had sufficient re-

search to determine accurately all of the

secondary influences of improvements up-

on valuations.

We do know, however, that the user of

the highway is one who obtains the first

service from it, that his costs ai-e affected

as the highway is kept in condition or

allowed to go to pieces, and finally, that

much of its depreciation is due to use.

Provides Annual Revenue
It thus appears that the user should be

charged with the upkeep of the road, a

principle which is sound from a financial

standpoint in that our present system of

motor registration is a recurrent annual

charge which automatically produces the

revenue necessary to maintenance. For
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this reason, it is fair to insist tliat motor

fees should be set aside for maintenance

rather than diverted into construction,

and further, it is reasonable to demand
that the administration of these funds

shall be so controlled as to make the

highway of the utmost service.

In conclusion, then, I should say that we
cannot solve the highway finances of a

country so diversified as this by any de-

tailed formula, but we can proceed to

adopt certain definite principles which

mty be expressed somewhat in this way.

Principles Suggested for Adoption

1. Highway systems should be laid out

by state highway departments, with a
definite view to meet the social and eco-

nomic needs of the commonwealth.
2. The funds needed for original con-

struction should be secured from long

term bond issues and the money needed
to amortize these bonds should be pro-

vided for from general taxation. The
funds needed for maintenance should be

secured from current operating income
derived from the user and should be

adequate to maintain the highway once

constructed.

3. Centralized administrative control is

essential to a proper development of these

systems as well as to the regulation of

their use, and broad powers should be
granted the state department in charge,

to insure an economic flow of traffic.

It is hardly necessary to emphasize, in

closing that the need for general bond
Issues will be dependent upon the degree
of present improvement of the system.

The problem which confronts us is one
of satisfying a proven human need, the

elemental desire for individual transpor-

tation, the fulfillment of which is a social

as well as an economic necessity to our
further progress.

The more rapidly our finances can be
placed upon such a basis as this the more
rapidly will the states, as a whole, afford

new opportunity for free communication
which should be the right of all.

The foregoing is from an address by
Mr. Chapin before the recent annual meet-
ing of the Michigan State Good Roads
Association at Grand Rapids.

FEDERAL COURT UPHOLDS VA-
LIDITY OF WARREN PAVEMENT

PATENT
Immense costs of litigation plus hun-

dreds of thousands of dollars in royalties

—in all a bill which may exceed $300,000

—is what will have to be stood by the

state highway fund of Oregon as a result

of years of demagogic agitation against

paying anything for the right to use pat-

ented paving, says the Oregon Voter for

Oct. 7, 1922. The article continues as fol-

lows:

In Oregon we have a State Highway
Commission which in quality of personnel
is of the highest rank, the foremost men
of the state in personal integrity and dem-
onstrated business success are and have
been the members—and this highway
commission contracted for miles and
miles of patented paving, giving it tne

preference at an equal price in competi-

tion with unpatented pavements of sup-

posedly equal quality. The agitation was
carried to the point of attempting to de-

stroy the cha,racter of individual commis-
sioners. There seemed to be no limit to

the hysteria of defamation.

Year after year the legislature refusea,

by ever-decreasing majorities, to enacv
legislation against patent paving. But ass

men of courage were retired on this is-

sue, and demagogues elected to replace

them, it was only a matter of time before

the majority would be the other way.
This came about three years ago, shortly

before the paving patent expired, and
legislation was enacted directing the at-

torney general and the state highway
commission to use the type of paving re-

gardless of the patent and flgnt the pat-

ent in court in order to avoid payment
of royalty. With this legislative direc-

tion, there was nothing for the highway
commission to do if it desired to use this

superior type of paving but to use it and
fight the patent.

In this way the issue was brought into

the federal court.

In defiance of this patent right, the

state contracted for about 1,200,000 j'ards

of the patented type of paving, and en-

tered into contract with the contractors

to protect them from infringement suit.

This was according to the legislature's

intsruction.

Prior to that time, millions of yards

of this same type of patented paving had
been contracted for by the highway com-
mission on a competitive basis—type

against type, with price considered in

proportion to quality. The matter of roy-

alty did not enter into the award—that

was fixed after open bidding on a com-
petitive basis. It was a matter of com-
mon knowledge that the competition was
so keen that the amount of royalty fig-
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ured in the price was only 10 cents a

yard.

But with defiance ot the patent and use

of it regardless of its proven standing in

court, the patentee was in a position to

sue for his full royalty of 25 cents a

square yard—which on 1,200,000 square

yards amounts to $300,000. The test suit

was brought against one contractor only,

and covered only 75,000 yards. Judgment

for the full 25 cents a yard was awarded

by the federal district court, the opinion

being handed dov^n by Federal Judge

Robert S. Bean.

This opinion shows that the opposition

to the patent through all these years had

not a leg to stand on. Everybody who
had studied the facts knew that this was
the case, but the agitation was kept up

regardless of the facts. No decision could

be more sweeping in its denial that there

was any real justification for having

brought the case into court at all.

This decision, except for the appeal

with its inevitable result, is the end to

an agitation which has torn the state for

years,—except that the bill must be paid

to the tune of several hundred thousands

of dollars which otherwise might have

been expended for much-needed road con-

struction. It is an end that was inevit-

able from the start. At no time was

there any real ground for the agitation,

for the courts had sustained the patent

time and again. The unfortunate thing

about it, aside from the reputations

wrecked by demagogic newspapers and

the wasteful acts of incompetent officials,

is that the final huge cost must be paw
out of the highway fund instead of from

the property of those who prospered by

a wicked agitation.

The decision by Judge Bean is brief.

Its full text follows:

Full Text of Opinion

"I have at great labor carefully exam-

ined the elaborate record and briefs in

this case and am satisfied the plaintiff is

entitled to the relief demanded.

"The patent in suit was issued in May,

1903. The pavement therein described

has been extensively laid throughout the

United States and proven a commercial

success. The validity of the patent -has

been contested in practically every state

in the Union and with few if any excep-

tions has been upheld. It was held valid

by the Court of Appeals of the Sixth Cir-

cuit after a strenuous contest. Judge

Lurton writing the opinion in Warren
Brothers vs. City of Owosso (166 Fed.

309), the Court of Appeals of the Second

Circuit in Warren Brothers vs. New York
(187 Fed. 835), and by the District Courts

of Alabama (Warren Brothers vs. Mont-

gomery, 172 Fed. 414), Michigan (Warren
Brothers vs. Grand Rapids, 21 Fed. 364),

Pennsylvania (Warren Brothers vs. Ev-

ans, 234 Fed. 657), Ohio (Warren Broth-

ers vs. Pace, 247 Fed. 117), and New York
(Warren Brothers vs. New York, 187 Fed.

832). Injunctions have been issued in

many courts restraining the infringement

of the patent and in only two or three

instances, so far as I am advised, been

denied and then for reasons not affecting

the merits.

"The patent was recognized as valid by

the defendant and by the State Highway
Commission, the real party in interest,

and many miles of pavement laid under

license from the patentee upon which roy-

alty was paid prior to the legislative act

of 1919, providing that if in the opinion

of the Attorney General an alleged patent

is invalid or of doubtful validity the State

Highway Commission may, if it deems

such patented material to be advantage-

ous in the construction of a highway, use

or contract for the use of same and in-

demnify and hold harmles any contractor

as a result of such use. The question of

the validity of the patent, in pursuance of

this law, referred to the Attorney General

who reported that without further litiga-

tion he could not advise whether it was

valid or not. The Highway Commission

therefore contracted with the defendant

for the laying of certain pavement and

stipulated that it would indemnify and

save him harmless against the use of a

patented article, and hence this suit.

"The decision of courts other than the

Court of Appeals of this circuit are, of

course, not binding on this court, but

they are strongly persuasive and when,

as here, there is such a mass of decisions

uniformly upholding the validity of a pat-

ent, judicial comity suggests that a trial

court should not assume to declare them

erroneous or hold the patent invalid un-

less for some defenses not before consid-

ered, sustained by clear and satisfactory

proof. As said by Judge Dickenson in the

Evans case, supra, referring to the patent

now in suit:

" 'Independently of the merits of the

question of the validity of a patent, there

must come a time when that question

must tfe deemed to have been settled,

whether rightly or wrongly, nevertheless

settled. If this be not so, rights evi-

denced by letters patent are no rights at

all. All which can profitably be said
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upon the subject of the validity of this

patent Is embraced in the opinions ac-

companying rulings already made. * * *

Such validity is supported by the prima

facie findings of the patent office. It has

confirmation in a juridicial experience so

extensive that a mere list of the cases

in which it has been litigated would lui-

duly lengthen this opinion. This experi-

ence has embraced adjudications, not

only in a number of the District Courts

but in the Circiut Courts of Appeals in

two different circuits and recognition in

three other circuits supplemented by con-

sideration in almost, if not quite a round
dozen of applications for preliminary in-

junctions. Out of all of this judicial con-

sideration, something in the nature of the

establishment or denial of some definite

rights must have resulted. What we find

has resulted in the establishment of the

validity of claims 5, 6, 9 and 11 of th>s

patent beyond the reach of successful at-

tack upon any grounds then litigated.'

"The defenses made in this case of an-

ticipation by prior uses, prior patents and
literature and double patenting are the

same as those involved in prior litigation

either in fact or in kind. The evidence
here does not show anything substanti-

ally new in respect thereto, or any rea-

sons why the conclusions of such courts

should not be followed.

"The pavement of McGovern Alley in

Denver, principally relied upon, and the

Pittsburg pavement, were held by Judge
Dickenson in the Evans case, supra, not
to anticipate the Warrens' patent. Wash-
ington pavement, in all substantial re-

spects the same as the one urged here,

was rejected as anticipation m the Mont-
gomery and New York cases. There is

nothing, as far as I can see, in the evi-

dence concerning South Omaha and Ham-
ilton pavement to anticipate or invalidate

the plaintiff's patent. The alleged prior

patents and literature contain nothing
new in kind from what was before the
courts in the other litigation. The de-

fense of double patenting is the same as
was urged in the Owosso and New York
cases. All these matters have been care-

fully considered by able courts, after pro-

tracted and painstaking litigation and
nothing could profitably be added to the
discussion.

"The defense of non-infringement is not
made out. The pavements laid by the de-

fendant under his contract with the State
Highway Commission and involved in this

suit are in all particulars the same as
that previously laid by him and the High*

way Commission upon which royalties

were paid and in my opinion are clearly

infringements of plantiffs' patent.

"There is no dispute as to the yardage,

74,541.8 yards, and the evidence shows
beyond question that 25 cents a yard is a

reasonable royalty.

"Decree may be prepared accordingly."

LIGHTS FOR MOTOR AND HORSE
DRAWN VEHICLES AND HIGH-

WAYS
By David Beecroftj Directing Editor, The

Class Journ-al Co., 239 W. sgth St.,
New York, N. Y.

Highway accidents always serve as a

spur to piw regulations and laws govern-

ing the operation of motor vehicles, and
whenever accidents increase there is gen-

erally an increased activity among the

drafters of bills in the field of motor leg-

islation.

Unfortunately there has not been as

broad a study of the causes of accidents,

or even the classification of accidents in

the different states, as there should have
been, and those drafting new bills arc

generally without that knowledge of the

cause of accidents which should serve as

a good guide in drafting remedies that

will function effectively. Too frequently

measures have been passed 10 avoid acci-

dents which have been drafted without

any knowledge of the causes of accidents

which give rise to the legislation, with

the result that the new laws have not

been the answer to the question.

We are having accidents with motor
cars, motor trucks, pedestrians, motor-

cyclists, horse vehicles, and, in short, all

classes of vehicles. There is no general

agreement among state oflBcials as to the

cause of these accidents.

In Michigan, Chas. J. DeLand, Secre-

tary of State, says that accidents are oc-

curring continually on the highways of

the state due to improper equipment of

both motor truck and passenger cars.

Secretary DeLand goes on to state that

no other law on the statute books of Mich-

igan is more openly violated than that

regulating lights on motor vehicles of all

descriptions. The Hon. Secretary makes
no reference to lights on horse drawn ve-

hicles, or the absence of them. That is

a factor in the category of accidents.

However, he continues: "Trucks are be-

ing operated on the highways with a

searchlight on the cab which is like a

blinding headlight to persons approach-

ing in the opposite direction and these
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same trucks very often have a big trailer

with no light of any description on the

rear, to say nothing of the width of the

body. My suggestion is some drastic leg-

islation that will compel owners and driv-

ers of trucks to equip same with two
white lights on front that can be turned
on the road and with a red or green light

on each side of the truck on the rear."

So much for the views from Michigan.

New York state has a different report.

Bert Lord, the Director of Motor Vehicle
Bureau of the state of New York says:

"I have no information on file as to ac-

cidents. However, I am aware that there

have been a number of accidents due to

wide truck bodies and on account of it a

bill was introduced requiring a green
light on the outer left-hand corner of the

truck so that motorists could know the

Width of the truck body when approach-

ing. The measure did not become a law
and I do not think I would approve the

green light. However, a white light pos-

sibly would be good."

I am glad to see Mr. Lord opposed to

green lights for reasons to be given later.

The state of Maryland has a system of

highways used a great deal by motor
trucks, but D. Marshall Shroeder, Deputy
Commissioner of Motor Vehicles, cannot
recall any accidents due to the width of

motor trucks. His office does not classify

accidents or collisions between different

types of motor vehicles.

Mr. Shroeder continues: "I do believe

that it is an excellent plan to suggest that

all motor vehicles carry a light similar

to a parking light on the extreme left,

showing white in front and red to the

rear."

The State Commissioner of Connecticut
has gone further than oflficias in any other

state in a study of accidents and for two
years has investigated every accident oc-

curring on the highways of the state and
has classified these accidents, showing
the number in which the blame is due to

motor cars, motor trucks, motorcycles,

trolley cars, horse vehicles, railroads, pe-

destrians, etc. This analysis for 1921

shows that approximately 91 per cent of

all accidents on the highways can be

eliminated by highway impi'ovements,

better highway lighting, improved signals,

better lighting of motor vehicles, im-

proved regulation of all vehicles and gen-

eral education of those using the high-

way. The Commissioner of Motor Vehi-

cles believes that only 7 per cent of all

highway accidents cannot be avoided. Be-

cause of the study that has been given to

this subject in Connecticut, we should
hear carefully what the Commissioner oi

Motor Vehicles has to say. He exhibits

that commendable qualification of meek-
ness, admitting that the more he has
studied the subject, the less is he willing

to attempt to settle the entire question

by regulating lights on different classes

of vehicles:

"I need to be convinced that accidents

happen on account of the absence of

some light which will indicate the char-

acter of the vehicle and while I have not

our statistics on this point yet,—offhand,

I am doubtful as to whether they will

bear out the suggestion that has been
made to the effect that lack of lights in-

dicating truck width is a fruitful cause of

accidents. These words from Robbins D.

Stoeckel, Commissioner of Motor Vehir

cles for the state of Connecticut, are de-

serving of careful consideration, as this

state is crossed by the highways between
New York City and Boston; in fact, by
the highways between New York City

and the greater part of New England.
These highways have heavy motor truck

traffic; perhaps heavier than any other

state in the Union.

In the commonwealth of Massachusetts
the green light on the extreme left side

of the truck is favored. It is considered

a convenience as well as a factor of

safety.

Pennsylvania has no record of any spe-

cial accidents caused by motorists not be-

ing familiar with the widths of motor
trucks.

Minnesota has had very few accidents

due to the width of trucks and has no
regulations calling for lights to indicate

truck width, but Secretary of State Mike
Holm adds:

"We have had very few accidents due
to truck width." Time will not permit

further comment on the experience of the

different states but in no others can evi-

dence be secured that width of truck has

been a special factor in accidents.

After reading the opinions of motor ve-

hicle commissioners in half a dozen states

that now have heavy motor truck travel,

only one conclusion can be reached, viz:

that perhaps with the single exception of

Connecticut, no adequate analysis of ac-

cidents has been made to establish any
relationship between lighting of vehicles

and the accidents.

Perhaps up lo the present we represent

the concensus of opinion by stating that

motor cars are too often overlighted and
motor trucks generally underlighted. We
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rarely meet the motor truck with its daz-

zling headlight, but too frequently we
meet the inefficient pair of oil lights on
the truck that are not adequate and are

In reality useless except as signal lights.

Let us now briefly consider the high-

ways on which these vehicles operate

day and night. Some of these roadways
have become virtually high roads for com-
modity and passenger transport, similar

to our railroad lines. They have out-

grown quite entirely the use made of

them a few years ago, yet notwithstand-

ing this transition, they are not lighted

in any sense commensurate with the

travel on them. Perhaps the road sur-

face has been improved, but more equip-

ment is needed along these high roads
of commerce than merely a surface.

Why should we not take a chapter from
railroad transportation, trolley transpor-

tation and marine transportation and
equip these highways as the traffic over
them demands? In other words, after

building a permanent surface roadway,
complete the job by getting it ready for

use, not merely in daylight hours, but
during as many hours of the night as the
need of the times demands. Again, may
we repeat: Let us finish the job.

A railroad is not completed when the
roadbed is done and the steel rails laid.

The signals for day and night travel are
as essential as the steel rails. Our river-

ways and canals are not completed when
the adequate depth of channel is

achieved; the signals for day and lights

for night must be installed. What an
Intricate signal system has been devel-
oped along our coast for coastwise and
high sea travel! What a system of lights

and signals has had to be established for

the air service between London and Paris,
as well as other air routes!

In this rather extended reference to
railroad, marine and aerial lighting along
their respective ways of travel, there has
been no thought of diverting attention for
adequate lights on all users of our roads,
but rather the thought has been to sur-
vey broadly all factors entering into safe-
ty on our highways and not to be guilty
of approaching the subject from a single
and selfish viewpoint.

Elimination of accidents will not be
achieved by attacking at one point but
rather by correlated attacks at all points
where attention is needed. Connecticut
has shown that where an accident a day
occurred on a part of the nignway,
further accidents were practically elim-
inated by relocating a short portion of

the highway and removing bordering in-

terferences. The old location was safe for

horse traffic and for years was fairly

safe for motor traffic, but with the pres-

ent multiplication of traffic, the only solu-

tion of accidents lay in relocating the of-

fending section of the highway.
Our cities have done excellent work by

improved traffic control, by establishing

safety zones for pedestrians, by an at-

tempted control of pedestrians, by surface
markings on streets, by suitable night sig-

nals, etc. This commendable work
prompts us to ask the question if our
State Departments, having control of our
highways, have realized sufficiently that

some of this work needed in making our
cities and towns safe, should be extended
to the rural highways, particularly those
portions constituting main arteries with
heavy travel all day and part of the

night.

Highway Li^glitiug

Before leaving this aspect of the high-

way, let us consider briefly the subject of

highway lighting. It is only in the last

few years that this subject has been
given anything resembling serious consid-

eration by concerns that have developed
systems for city lighting. The A B C or

highway lighting has yet to be written.

A few stretches of highway are being
lighted with experimental systems that

give promise of excellent results and our
state departments must keep this subject

in mind as a part of the problem of mak-
ing our highways safe and a part of the

task of highway regulation.

The last year has witnessed rapid de-

velopment in the use of signal lights at

street interesections in suburban areas.

No uniformity exists in the color or loca-

tion of these lights. In one city of 40,000

population in the zone of Greater New
York are three different colored lights

on a leading highway in the distance of

\wo miles. All three are blinking types

of intermittent lights, one showing a

green light in both directions; another
green in one direction and white in an-

other; and another red in one direction

and green in another. There is no field

for intermittent lights of this character

on the highway because of the tax they
impose on the mental energy of the

driver. A steady green light is preferable

and safer. In a night trip of 20 miles

north from New York City and in other

directions as well, the driver is con-

fronted with a veritable chaos of lighting

schemes, each of which demands a men-
tal problem at a time when the driver is
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approaching a danger zone and when
most of his mental alertness is needed
In watching other users of the highway
and controlling his vehicle. All highway
signal lights of this character should be
standardized not only as to color, but as

to height and location.

Lights on Vehicle

Coming to the consideration of the

lights to be carried by all vehicles using

the highway, I aim to be sanely conserv-

ative by emphasizing that the time has
arrived when vehicles of all character

must be equipped with a lighting system,

standardized so far as color and position

of lights are concerned. We cannot tem-

porize longer with the horse vehicle with-

out lights—that is a double danger—first

to itself and second to the other users of

the highway. We cannot temporize
further with the motor truck that hangs
a lantern with a red glass from the cen-

ter of the body at the rear. We cannot
temporize further with the traction en-

gine pulling a threshing machine and
water wagon with not a rear signal light

and too frequently a single lantern witn

white glass on the front.

Our highways at night are no longer

used for a few miles by residents along

the route, but nightly are interstate road-

ways used by vehicles whose owners may
reside in the adjoining state or several

states beyond. Nightly these highways
are used by those who are often strangers

to them, not infrequently by many who
may not use them again for years. This
character of travel makes it correspond-
ingly more important that all users ob-

serve the lighting laws. In writing regu-

lations governing lights, there must be no
favoritism for any particular type of ve-

hicle, all must be considered as users of

the highway and equally subject to regu-

lations governing their uee.

Considering the specific lights used per-

haps no one light has been more widely

discussed during the past year than that

of the color of the tail light. About one
year ago a movement was started, backed
partly by railroad interests, to have the

use of the red tail light on motor vehicles

discontinued and a yellow light substi-

tuted. The reasons advanced were that

where roadways paralleled railroad lines,

locomotive engineers were at times con-

fused in their signals. Fortunately, we
feel certain there has been a change of

heart and now the railroads are resigned
to the use of the red tail light on motor
vehicles and everybody else from scien-

tists down, are of the opinion that there

exists no better rear signal than the red
light. Its future use is undoubtedly as-

sured. It should be the universal liT;ht

for the rear of all highway vehicles, mo-
tor propelled, horse-drawn or propelled

by persons. Such a standardization of its

use will simplify night dfiving, will con-

serve the mental energy of the operators

of all types of vehicles and should be con-

ducive to better physical control of vehi-

cles, with a corresponding lowering of ac-

cidents.

Granting that the red tail light is to be
the permanent light, its location Is yet

open to debate and also the candlepower
of the light adequately to illumine the

state registration numerals. The com-
monwealth of Massachusetts has recently

attacked this problem with vigor and the

new law requires the lamp portion to be
above the middle of the license bracket

and to throw a white light over the face

of the numerals. This light must be
thrown through a glass portion of the

lamp and not through mica or celluloid

window. No objection can be urged
against what Massachusetts has done. It

is merely carrying out the intent of the

original law in many states covering the

illumination of lighting bracket. This

new law is a just one.

The location of the tail light is far

from being a settled question, particular-

ly on motor trucks, threshing machines,

trailers, etc.; the extreme left rear of the

body is considered generally the most
useful location in that it designates the

extreme edge of the body and so serves

as a guide to overtaking vehicles that

must pass on the left. This location

should avoid those accidents aue to no
indication of the body width when the

light is under the center of the chassis.

A red light at the extreme left should be
carried on all types of horse vehicles, mo-
tor vehicles, trailers and machinery in

tow, such as threshing machines, etc.

There is no necessity for two red lights

on the rear of any vehicle. It has been
suggested that on large trucks there

should be a light at each side of the body

at the rear. Some states go so far as to

suggest a red light at one side and a

green light at the other. Two lights mere-

ly double the number the drivers in fol-

lowing vehicles have to see. They will

confuse rather than clarify.

Our lighting of vehicles and roadways
must be simplified to the final syllable

and it is the first rule of vehicular light-

ing not to use two lights where the job

can be done better with one. This may
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be opposed to the busine&s aaage of mak-
ing two blades of grass grow where one
grew formerly, but the case is different.

Let the rule be to let one suffice if it

does the job. Further, there should be no
necessity for specially large tail lights on
metor trucks, a standard size will sufl&ce,

if properly located, and with an adequate
candlepower of illumination.

Still another thought with regard to the

tail light. If it is to be placed on the ex-

treme left rear of the body, it can play

the dual role of showin-? a red light to

the rear and a white light ahead, thus
indicating the approaching vehicle, the

extreme width of the vehicle body.

This brings us to the question of the

us« of a light showing forward that will

indicate to approaching vehicles that the

vehicle is a motor truck as well as indi-

cating the extreme left side of the vehi-

cle. You will recall that the use of such
a light is much disputed by the motor ve-

hicle commissioners in different states.

The author of this paper is open-minded
as to the use of such a light, but has
definite opinions concerning Its color.

Only a white light should be used. A
green light has been suggested, but it will

add to the confusion of drivers of ap-

proaching vehicles, particularly at the
present time when green lights are used
on highways for so many other purposes.
We repeat: "Good lighting on vehicles
should be simplified rather than be made
more intricate."

The alphabet of color is red for danger
stop.

White stands for forward illumination
and signals. These are enough for the
vehicle.

The universal alphabet of green is for

caution and its use should be confined to

the role of highway signals. The green
light might be used to advantage to indi-

cate highway obstructions, detours, road-
way forks, islands or zones of safety, dan-
gerous highway intersections and other
highway markings.

The foregoing paper was presented at
the recent joint meeting at Grand Rap-
ids, Mich., of the National Highway Traf-
fic Association and the Michigan State
Good Roads Association.

HOW LONG SHOULD WATER
WORKS BONDS RUN?

The proper term for which water works
bonds should run was the subject of a
paper recently presented before the New

England Water Works Association by
Charles W. Sherman of Metcalf & Eddy,
Consulting Engineers, 14 Beacon St., Bos-
ton, Mass. The paper will doubtless be
published in full in the Jourhal of the As-
sociation. Mr. Sherman's conclusions are
as follows:

1. The average life for a "typical"

water works plant in this country is about
50 years. It will rarely be less than this

in individual cases, and may be as much
as 60 years or more for some works.

2. Complete records of depreciation,

including abandoned structures, of a num-
ber of water works plants of considerable

age show that the total accrued deprecia-

tion of the physical plant of such works
is about 20 per cent of the cost. Depart-

ures fi'om this mean are not great. Rec-
ords of depreciation suffered by the plant

still in service, modified by a suitable al-

lowance for plant abandoned, confirm this

as a reasonable normal figure.

3. The corresponding average age for

works of 50 years' life is 20 years, leaving

30 years average remaining life. If the

average useful life were 60 years instead

of 50, the average age would be 27 years

and the remaining life 33 years. Thirty

years is a fair estimate of the average re-

maining life of any water works plant in

normal condition, and therefore a proper

term for which water works bonds should

run.

4. If the works have suffered a depre-

ciation of 20%, including abandoned prop-.

erty, there is a residual value of 80% or

cost of the physical plant. Water worKS
bonds may therefore safely be issued up
to 80% of the normal cost of the works.

5. Municipally owned water works
should be self-supporting and their financ-

ing should be on the same general basis

as that of private corporations.

6. The clause of the present Massa-
chusetts law which limits bonds for the

extension of municipally owned water
works to a term of 5 years is Illogical and
burdensome, and should be repealed.

7. Special legislation tor particular

cases, made necessary by the existence

of the 5-year limit, is undesirable from
every point of view.

8. Suitable control over municipal

bonds for water works puiT)oses can be

exercised by requiring the approval of

the Public Utilities Commissioners In ex-

actly the same way as for bonds of a
private water company.

9. Misuse of water revenues can be
avoided by legislation limiting their us'es

to water works purposes.
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EFFICIENCY IN THE APPLICATION
OF ASPHALT FILLER

By J. F. Gallagher, Asphalt Sales Depart-
ment, The Texas Co., lo South La

Salle St., Chicago, III.

Contrary to an all too common opinion,

the proper application of asphalt filler to

brick pavements is somewhat of an art, as

definite and distinct as the mixing of con-

crete for the foundation, or the placing

of the brick themselves. The main
thought in the minds of many individuals

as regards the application of the filler is

to cover the greatest yardage in the

shortest possible time. They almost lose

sight of the fact that the function of the

filler, as its name implies, is to fill the

interstices between the bricks and to

leave a relatively thin carpet coat on
the surface. A moment's thought will

bring out the principal factors incident
to this end, and while some of the
features mentioned below may seem to be
so obvious and elementary to some as
to render them unworthy of space in
these columns, experience and observa-
tion seem to indicate that it is these
simple considerations which are fre-

quently overlooked in practice.

For instance, we frequently see the un-
filled brick being rolled and re-rolled on
the fresh sand cushion, with the result

that an appreciable amount of sand la

forced upward into the spaces between
the bricks. In many cases the sand win
more than half fill the joints, so that it

is physically impossible thoroughly to fill

them with asphalt. As is generally

recommended by those whose experience
qualifies them to speak with authority,

before any asphalt is poured the brick

APPLYING ASPHALT FILLER ON BRICK PAVEMENT AT DECATUR. ILL.

Upper: First Application of Texaco No. 39 Paving Filler by Squeegee Cart Method.
Lower: Another View of the Application of the Filler by the Cart Method. Completed
Pavement in Foreground.
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should be swept carefully to remove any

sand or foreign matter which, might affect

the bond between the asphalt and the brick

surface, as even a thin film of sand or

dust will seriously hinder the adhesion

of the hot asphalt to the brick. Also, in

order to effect thorough adhesion, the

brick should be dry, as any dampness

will result in a foaming of the hot as-

phalt when it comes in contact with the

moisture, due to the latter being con-

verted into steam. In this way the as-

phalt is chilled before it has had an

opportunity to bond with the brick and

probably will be quickly worn away by

traflEic.

Another feature frequently given too

little consideration is the preparation of

the asphalt for applying. It is most de-

sirable to cut the material into chunks as

small as practicable. This will materially

shorten the time required to bring the

contents of the melting kettle to the de-

sired fluidity, due to the greater surface

area exposed to the heat. It is infinitely

better to spend a little more time In cui-

ting the asphalt into small pieces than

to put a few large chunks into a kettle

and try to rush the melting of it by In-

creasing the intensity of the fire beneath
it. Too much stress cannot be placed

on the fact that the most approved
method of melting is by a slow uniform

heat and frequent stirring. Incidentally,

there are many cases where no means
of stirring is provided on the job. An
old mortar hoe can be used for this pur-

pose conveniently. However, regardless

of the instrument, the molten asphalt

should be stirred regularly to prevent

charring, and as the material most liable

to be affected is that in the bottom of the

APPLYING ASPHALT FILLER ON BRICK PAVEMENT AT DECATUR. ILL.

Upper: "Pointing Up" After Final Application of Texaco No. 39 Paving Filler. Note
Uniform Surface. Lower: Applying Covering Material.
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kettle directly over the fire box some
means should be provided for keeping it

in motion.

The maximum safe working temper-

ture for material such as is generally

regarded as standard for brick pavements
is about 375 deg. F. If the heat exceeds
this point constant and thorough agitation

must be introduced to avoid breaking

down the adhesive qualities of the filler.

For general purposes a satisfactory work-
ing range is from 300 to 350 deg. F. de-

pending upon weather conditions and the

characteristics of the particular material.

In order to control the temperature it

is strongly recommended that melting

kettles be provided with satisfactory ther-

mometers which may be suspended In

the asphalt at all times during heating.

There are several types of extra large

armored thermometers on the market es-

pecially adapted for this purpose and of

such design that the reading can be made

CHARGING MELTING KETTLE
WITH CHUNKS OF TEXACO NO. 39

PAVING FILLER.

from a considerable distance from the

kettle. They are so constructed that they

can be suspended in the material and be

temporarily removed while the kettle is

being charged.

Practice of An Illinois Contractor

In the face of such widespread disre-

gard of the fundamental principles lead-

ing to most satisfactory results from the

use of asphalt fillers, it is indeed refresh-

ing to witness the results obtained by an
Illinois contractor specializin,'? in work
of this kind. Walter C. Schwartz with

headquarters at Bloomington, 111., has haa
a very broad experience in the construc-

tion of asphalt-filled brick pavements and
has met with excellent results from a

careful handling and application of th«
filler.

Having taken care of the preliminary
features, such as sweeping the brick, etc.,

Mr. Schwartz makes the initial appli-

cation of asphalt over an area of about
200 sq. yards. This partly fills the joints
and leaves a thin film on the surface or
the brick. After the asphalt has been
given an opportunity to cool, it contracts
so that the joints are only about half
filled. Then follows a second application
over the same area, which is intended to
fill the joints flush and slightly increase
the thickness of the surface coating on
the brick. As applied the asphalt is

flush but upon cooling it contracts and
drops slightly below the general level.

In order to bring this flush with the
squeegee coat, a third application is made
after which the pavement presents a
smooth uniform appearance.
As will be found in almost any job of

brick paving, there are usually a few
brick the corners of which have been
broken off in handling, or which may have
been laid a little farther apart than the
others. Of course such places require
a greater amount of filler in order to

eliminate the holes or relatively open
joints. To take care of such spots,

according to Mr. Schwartz' method, they
are "pointed up" by means of the old

fashioned cone-shaped pouring can.

After "pointing up" dry torpedo sand is

spread in the usual way, and while hot
sand is to be preferred, good results have
been obtained in warm weather from the
use of dry torpedo sand or stone chips
free from dust.

One might gain the impression that the
successful procedure as above outlined

would entail the use of considerably more
filler and a greater labor cost than the
ordinary single-application method. How-
ever, Mr. Schwartz states that from his

experience he has proved he does not use
any more material than the average
contractor in a single application. This
he attributes to his squeegee machine
method of applying the filler which en-

ables him to go over the area much more
rapidly than by the hand squeegee meth-
od. The second and third applications re-

quire very little material, and for the

reason that the machine must of necessity

be pulled over the pavement at a rapid

rate in making these applications, the

labor cost is low.

This method might be characterized as
filling the joints "from the bottom up."

The accompanying views illustrate the
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methods referred to as practiced by Mr.

Schwartz on work at Decaiur. Illinois, on

which he was engaged as sub-contractor,

the general contractors being File &, Col-

lins of Decatur. The asphalt used on this

work was Texico No. 39 Paving Filler.

Attention might be drawn to the type

of squeegee machine used, which is re-

garded by the contractor as being largely

responsible for the success he has had in

filling brick pavements. It enables the

operator to apply as much or as little

material as desired, the amount spread

being regulated by the speed with which

it is drawn over the pavement. Also due

to the fact that the hot material is spread

as soon as it strikes the pavement, a very

uniform finish can be obtained. In this

respect the writer considers it far

superior to the ordinary hand squeegee,

as it eliminates to a large degree the pos-

sibility of a large amount of hot material

being poured over the pavement before

it can be squeegeed into the joints.

Where this occurs the material chills

quickly, forming a relatively thick mat on

the surface of the pavement, and instead

of filling the joints, simply bridges them.

NEED FOR CONCERTED ACTION

WITH RESPECT TO LAND
DRAINAGE

Bii Edgar A. RossUer, Consulting Civil

Engineer, n~t N. Dearborn St.,

Chicago.

A number of events during the last

decade emphasize the need of drastic and

concerted action along the lines of Na-

tional conservation and reclamation, flood

control, reforestation, water power and

drainage.

In the last ten years there have been

a continuous series of floods on the

various rivers of the country, leaving a

trail of devastation in the destruction of

shipping, docks, buildings, bridges and the

flooding of cities and farm property, caus-

ing the loss of millions of dollars and, I

dare say, that the total cost of this dam-

age would have paid for the required flood

control works.

The high price of an inferior grade of

lumber and the total absence of the better

grades brings to our minds the millions

of acres of forest lands that have been cut

with but little provision to replant these

vast areas with new trees and the contin-

uation of the policy will eliminate all the

better grades of lumber and add to the

cost of construction and living for gener-

ations to come, unless immediate steps

are taken to reforest the cut-over lands

that extend the entire length of our coun-

try.

The gradual increase in the cost of coal

year after year and the mighty power dis-

played by the floods in our rivers should

be a burning factor toward the develop-

ment of water power wherever possible

and the harnessing of these giants of de-

struction so that they may become the

giants of constructive energy, thereby re-

serving the supply of coal.

Thousands of our best farmers are de-

serting and abandoning the worn-out soils

of the Eastern and Central states, migrat-

ing to the fresher soils of Canada where
the Canadian government has made wond-
erful inducements in the way of credits

and farm loang while right in our midst
lie millions of acres of rich soils in the

lands along the creeks, rivers and lakes,

that extend in an endless chain through-

out the country. These lands require only

proper drainage and protection from over-

flow to make them the garden spots of the

world.

A certain amount of drainage work has
been done among the higher rolling lands

along the head-waters of many streams,

but this work has been constructed to the

detriment of the owners of undrained
lands on the lower portion of the river.

On these bottom lands more or less wide,

the grade is small, the river is tortuous

and the drainage work is most expensive

and often times the cost is prohibitive.

The lack of velocity or current in the river

has caused bars and snags to form which
hold back the flood waters until they have
spent their energy by flooding the sur-

rounding lowlands and at times the higher

lands.

To obviate the flooding of these low-

lands, levees have been constructed and
pumping plants installed, and even these

have been washed away.

These are the lands and areas that suf-

fer from spring floods. They will con-

tinue to suffer until laws are enacted that

will enable the entire watershed or catch-

ment area to be treated as a single unit,

beginning the work of reclamation at the

mouth of the stream which should be

dredged, straightened and cleared of snags

and debris, and prepared as a waterway or

barge canal as far as possible, thereby

lowering the water-table which will drain

the adjoining lowlands and create an out-

let for the drainage of the higher lands.

This work should be continued until every
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Individual branch has an outlet for com-

plete drainage.

It is to remedy these conditions that

the National Drainage Congress was or-

ganized to urge new legislation in order

that the work might be done. Three in-

terests enter into the benefits derived and
the costs should be divided and borne by
them in proportion to such benefits, name-
ly, the national, state and county govern-

ments and the property especially bene-

fited. Every avenue of commerce through
which freight may be carried should be

fostered and improved by the national gov-

ernment and whenever a stream may be

made fit for use as a barge canal or com-
mercial waterway, the cost of such should

be borne by the government. Interstate

streams, wherein the work may by reason
of lowering of the watertable in the

straightening of stream lines, furnish a

natural waterway and drainage of adjoin-

ing property, the cost should be divided

between the national, state and county
governments and the property benefitted.

When you stop to consider the scope of

the undertaking and the many interests

involved you will readily see why no
definite action has as yet been taken.

The theory of majority rule is now and
has been the great factor that has held

back and killed many a drainage scheme,
for it must be remembered thati the low-

lands are in the minority, both in acre-

age and owners and until some scheme
can be advanced to prove benefits to the

higher lands, the organization of entire

catchment areas into drainage districts by
petition will be an impossible proposition.

The theory of benefits due to better

sanitary conditions on account of drain-

age may be one element that may enter

into consideration.

The fact that the increased value of re-

claimed lowlands will add to their tax

value, thereby reducing the amounts paid

by the higher lands may be another ele-

ment to include the higher lands.

Is it possible that we have been consid-

ering drainage of a catchment area as the

only element that enters into the better-

ment of the entire community, and, like

playing a tune on a single string of a vio-

lin, we have been unable to function, or

would not obtain a better tune to play on
all four strings and in our larger sphere
combine all the elements that may enter

into the reclamation and development of

a certain area and by such a combination
of elements have a legal reason to or-

ganize them into a single reclamation dis-

trict?

There is another element more potent
than any yet discussed that enters into
this reclamation scheme that affects both
the low and the high lands and the dweller
thereon, and that is a potable water
supply. Every community must depend
on its own watershel for its water supply,
and the demand for pure water may
be used as a factor to prevent pollu-

tion of all streams and waters, and there-

fore conservation of our water supply may
be accomplished as the first element, and
by which the high and lowlands are
equally benefitted; as the greater popula-
tion live on the higher lands, yet look to

the stream in the lower areas to obtain a
water supply.

Inasmuch as during flood time the low-
lands are flooded with the refuse of the
higher land and become the breeding
place of the disease-bearing mosquito, and
decayed vegetation, is becomes necessary
to eliminate the swamp areas that all the
waters of a stream may be potable and
free from the contamination, peculiar to
swamp areas.

The conservation of a potable water
supply may be that missing element
through which all lands may be brought
into the classification, "to be benefited."
A potable water supply is beginning to

agitate many of our inland towns and
cities as in many locations the available
supply is not sufficient.

Special laws will have to be enacted In

many states to enable this work to be ac-

complished, and I believe the possible
productivity of the rich reclaimed swamp
lands should be given greater weight than
the worn-out soils of the higher lands.

The percentage of owners and acres of
land owned by the petitioners should be
greatly reduced and the necessity and rea-

sonableness of the Improvement should be
the questions involved and not the number
of owners or acreage owned by them. In
other words, you do not wait until one-
third or one-half the population has con-

tracted smallpox or yellow fever before
you start to eradicate the disease, but, on
the contrary, if one person Is infected you
Jump to eliminate him, but diseased, sour,

poorly drained lands, not able to pay taxes

are left until one-half or one-third of the

adjoining property owners consent to their

reclamation.

The foregoing paper was presented by
Mr. Rossiter before the recent annual
meeting of the National Drainage Con-

gress at Kansas City, Mo.
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WELL DRILLING PRACTICE IN

NORTH CAROLINA
By F. G. Godfroy, Superintendent Water and

TAght Department, New Bern, iV. C.

The city of New Bern, N. C, has a

series of four wells located in the center

of a 70-acre tract and these wells have

delivered on test over 2,500 gals, per min-

ute, and as our normal requirements are

about 1,330.000 gals, per day we have no

need to worry about our supply for sev-

eral years to come. We are drilling at

the present time an additional series of

wells to take care of the fire hazard, and

when these are completed we will have a

system that will take care of almost any

situation that may arise.

"Wells of our system located within 100-

ft. of each other show but little loss of

head when any one well is pumped to ca-

pacity; in one case an 8-in. well was

pumped to 800 gals, per minute with a

loss of head of only 24-in. in a well only

90-ft. from it.

One of the main things that a well

driller should be sure of is that the bot-

tom section of his casing is driven into

the first stratum of rock that he encoun-

ters so that there will be no danger of

any surface water seeping into the well.

If this is not done, it makes no difference

how good a supply of water one may get

there is always the possibility of the sup-

ply becoming contaminated from this

source. Most of the pollution in deep well

supplies comes from this very cause. It

is remarkable the distance that surface

waters will travel through the ground

and pollute a well supply.

When a suction pipe is installed inside

the casing of a well care should be exer-

cised to see that the top of the casing Is

properly sealed so that no dirt or rain-

water can get in the well. As this part of

the plant is seldom looked over it is fre-

quently a source of trouble.

In the eastern section of this state, the

drilling of wells is not a very expensive

operation as we have seldom struck any
very hard rock. Most of the rock en-

countered is a shell rock and is not very

hard. We seldom encounter any granite.

This enables us to drill wells at a very

reasonable price, as it allows the use oi

a very light rig, and a great portion oi

the well can be washed down without any
trouble until the first rock is encountered.

Then we have to put in a drill to break

up the rock and use a sand pump to take

out the broken rock and dirt. The drill

we have used with the best results in

this soft rock is a home made drill a
great deal like the old-time star drill long

used to cut through brick walls. This is

not so expensive as the regular spud ana
can be more easily sharpened and han-

dled with the lighter rig as it is so mucn
lighter than the ordinary string of drilling

tools. With this tool we can generally

make from 8-in. to 1-ft. at each drilling as

this type of drill does not clog up and
only quits cutting when the crushed rock
gets deep enough so that the drill does

not hit the hard rock when it drops.

Close to the surface this crushed rocx

is easily washed out if we have a supply
of water available sufiBcient to overflow

the casing, but at the lower depths we
have to resort to the sand pump. This
sand pump is made of a piece of pipe

slightly smaller than the well casing with
a bail on the top to fasten line, and m
the other end a valve similar to the old

leather valve used in the ordinary pitcher

pump. The sand and rock is forced up
into this pipe and then by raising and
lowering the pipe the water is forced

out of the top of the pipe and the sand
and stone remain. This has to be raised

to the surface and there dumped by hand,

and this operation has to be continued
until we can raise no more sand or rock
and then the whole operation has to be
gone over again.

We usually get the best results In wash-
ing down wells with a centrifugal pump
as they are easier to handle and a pump
of large capacity is not so cumbersome to

carry around to the well location.

We usually dig a small surface well or

sump and fill this with water from some
outside source, provided we cannot get a
supply by going down a few feet. The
overflow is carried back to this sump and
the water used over and over, so that a
very small amount of water suffices for

this work. We locate the sump a short

distance from the well so that a ditch

can be cut and the washings of rock and
sand can be cleaned out of the way and
the water run back into the sump.

We have not had to case any of our
wells below the flrst stratum of rock as

we have always encountered a fine grade
of water bearing sand immediately we
drill through the rock, that gave the wells

the necessary capacity for our needs.

The foregoing matter is from a paper

by Mr. Godfroy before the recent annual
meeting of the North Carolina Section ol

the American Water Works Association.
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Construction News and Equipment

IMPROVEMENT IN CENTER JOINTS
FOR CONCRETE ROAD

By C. V. R. Fullenwi-der, M. Am. Soc. C. E.,
Manager Elastite Department, The Philip

Carey Co., 40 Wayne Ave., Lock-
laivd, Cincinnati, Ohio.

Use of a longitudinal central joint in

concrete roads has become well estab-

lished in many states. The principal ad-

vantages claimed for this construction
are—first: the elimiibation of disfiguring

longitudinal cracks; second: the ease with
which the road may be built in two longi-

tudinal halves, doing away with the ne-

cessity of providing and maintaining de-

tours; third: the tendency of the joint

to produce an automatic separation of the
two lines of traffic. These facts have
been amply verified through observation
and experiment and are quite familiar
to most highway engineers.

There have admittedly been several
more or less serious disadvantages en-

countered in connection with the use of

centering joints. These difiiculties are
being carefully studied and the under-
lying causes are becoming better under-
stood. Recent developments In this direc-

tion have produced some rather startling

results.

A logical approach to the matter of a
better center joint naturally involves the
question of what constitutes the perfect
joint. United opinion on this point Is

doubtless as difficult to attainment as per-

fection itself. There is unhesitatingly
submitted, therefore, the following list of

properties, possession of which would in

the writer's opinion enable a center line

joint for concrete roads to approach very
closely to the ideal:

1. It must be of such shape as to inter-

lock adjacent concrete slabs in order to

preserve uniform surface alignment.
2. It must interpose between slabs a

compressible, yielding cushion. This pre-

THE FIRST ii..5iAivi.A'll()N^ OF KCASTITK TONGUE AND GKOOVE
EXPANSION JOINT.

Illinoi.s State Road between Dwight and Gardner. Built Julv, 1922. by State forces In
oharge of H. W. Hartman, Superintendent, and C. E. Clark, Forcn.an ; G. O. Consoer,
riosident lOnsrineer. The portion shown had center longitudinal joint only, which was
submerged ^4-in. below the finished surface.
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vents the edges of slabs from crushing

and spalling at the joint.

3. Material and construction must be

such that joint is effectively waterproofed.

for center line use and recently put on the

market in various thicknesses and widths.

This product satisfactorily fulfills every

requirement laid down in the preceding

THIS SHOWS THE RIGIDITY AND STIFFNESS OF THE ELASTITE TONGUE
AND GROOVE EXPANSION JOINT, EVEN WHEN CARRYING THE %-IN. DIA. x 15-

IN. LONG ROUND STEEL, PINS. THESE PINS WERE PASSED THROUGH A JOINT
AND DRIVEN INTO THE SUBGRADE TO SUPPORT THE JOINT MATERIAL IN
POSITION.

4. It must be capable of simple and
economical installation by common labor.

5. It must be so constnicted that there

exists no possibility of damage to vehicle

tires, horses hoofs, or pedestrians, should

any part of the joint become displacea

during construction or exposed by wear of

the concrete.

paragraphs, having the additional advan-
tages of the felt and asphalt sandwich
construction which has made the name
"Elastite" famous.
Designed to interlock adjacent sections

of concrete, it is fittingly called Elastite

Tongue and Groove Expansion Joint. In

the 1/4 in. thickness, it has sufficient body

\-'.K^-r •—
- (hA^ ' % -

vm^ 3a*.,^-^-.iiS?.>«55?l 1^^n
ELASTITE TONGUE AND GROOVE EXPANSION JOINT AS RECEIVED ON THE

JOB. END OP CRATE REMOVED TO SHOW HOW JOINT STRIPS NEST TOGETHER
FOR SHIPMENT.

6. The life of the joint must be not
less than the life of the concrete.

7. Maintenance costs must be at a
minimum.

In this connection highway engineers
will be much interested in the new form
of Elastite Expansion Joint, developed

to absorb any movements of the slabs du©
to settling of the subgrade or frost heav-

ing. Edges of concrete in contact with it

cannot spall or crush. Only a thin edge is

exposed to traflBc, avoiding any tendency
toward nitting at the joint. If preferred,

the joint may be concealed or submerged
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below the finished surface. The tongue

and groove feature prevents uneven set-

tlement and maintains surface alignment,

tending to prolong the life of the pave-

Roads for 1923. Installation costs have
run astonishingly low as compared to

other center line joints placed by the

same crew of men under practically idenr

MK]
^;3|E:i;3r:|

-^^^^^9E4yK JIeH
READY FOR CONCRETE. TWO MEN PLACING A 10-FT. LENGTH OF ELAS-

TITE TONGUE AND GROOVE EXPANSION JOINT; THIRD MAN INSERTING
TRANSVERSE DOWEL RODS.

ment and minimize maintenance expense.

Installation is as simple and easy as

with the ordinary types of joint. Almost
any simple form of holder will do. A
plank or a section of plate may be used,

or the material may be supported
by removable stakes. Perhaps the best

method is the use of 1/4 or 3/8 in. steel

tical conditions. Other states contem-
plate trial installations next year. The
new joint has aroused mucn genuine in-

terest among those who have examined
it, and its use in concrete roads is confi-

dently expected to remove most of the ob-

jections to central longitudinal joints

which have heretofore been exposed.

ELASTITE TONGUE AND GROOVE EXPANSION JOINT SET UP IN THE ROAD,
SUPPORTED IN PLACE BY STEEL PINS DRIVEN INTO THE SUBGRADE, AND
READY FOR CONCRETE.

pins about 15 ins. long, spaced at fairly

close intervals. These may be passed

through the "tongue" and driven into the

subgrade, the tops being left 1 in. or so

below the level of the concrete surface.

Elastite Tongue and Groove Joint has

shown up so well in actual service tests

that it has been oflQcially approved and
adopted as an alternate on Illinois State

While intended primarily for use

longitudinally in roads, there is no reason

for limiting it to this service. Installed

transversely, 1/4 to 1/2 in. thick, it shoula

be doubly efiicient, functioning not only

as an expansion joint but also securely

keying adjacent slabs together in a firm

yet flexible and watertight grip, per-

manently and without deterioration.



24 MUNICIPAL AND COUNTY ENGINEERING Vol. LXIV—

1

THE EVINRUDE CENTRIFUGAL
PUMP

A product which is constantly finding

new and unsuspected markets for itself is

the Evinrude Centrifugal Pump, made by
the Evinrude Motor Co., Milwaukee, Wis.

For the pest twelve years this company
has manufactured the famous Evinrude

Detachable Rowboat Motor of which more
than 150,000 have been sold. About six

years ago one of the Evinrude engineers

conceived the idea of installing this same
dependable 2-H. P. Evinrude gasoline en-

gine in a small, compact centrifugal pump.
After months of improving and refining

the new pump was perfected and quietly

placed on the market.

Because of its compactness and porta-

bility it made quite a hit with the build-

ing contractor who had an occasional

need for a pump to clear the water out of

EVINRUDE CENTRIFUGAL. PUMP
FOR CONSTRUCTION JOB PUMPING.

his excavation after a rainfall. One day
a sewer contractor saw an Evinrude at

work and decided to try it out for drain-

ing his trenches. Occupying a space only
16x23-ins. and weighing only 115 lbs., this

remarkable little pump could be lowered
right down into the ditch and be sub-

merged in the water. There was no need
for any "installation." The Evinrude
could be used with or without a suction

line.

And so, one after another, new types

of users for the Evinrude Centrifugal
Pump have come to light. With its ca-

pacity of 5,000 gal. at a 20-ft. head and its

built-in power plant it can do many kinds
of jobs far more economically than larger

pumps because its price and operating ex-

penses are lower. For portability and
adaptability, its makers claim it to be
without a rival.

Today the Evinrude is known to more
than a score of different industries.

Bridge builders use it for emptying coffer

dams and supplying water to the mixer
or hoisting engine. Road contractors use
it for pumping water in case of emer-
gency. In quarries, gravel pits and mines
the Evinrude solves one of the higgesi

problems—by supplying an efficient, eco-

nomical means for disposing of drainage
water.

Public service and street railway com-
panies in a number of cities use the Evin-

nide for underground work. Because of

its portability many fire departments use
this handy outfit for pumping the water
out of flooded basements.
Every sand dredge is equipped with a

large sized Centrifugal Pump which must
be primed. For this purpose an Evinrude
is ideal because of its quick action and
extreme compactness. Owners of scows
and barges use the Evinrude for bailing

out the hold.

Just recently a series of heavy rains

threatened to spoil a county fair because

a large portion of the fair grounds was
low land. A crew of five men with large

diaphragm pumps could make no head-

way, but an Evinrude Centrifugal Pump
which was on display at the fair made
short work of disposing of the excess

water. The Evinrude is used by some
people for watering lawns and gardens

and on small irrigating jobs.

For users requiring a more powerful

pump the Evinrude No. IVz has been de-

veloped. This outfit pumps 7,400 gals, per

hour at a 20-ft. head and is powered by a

31/^-H. P. Evinrude Motor.

IMPROVEMENTS IN GRAMM
PIONEER TRUCKS FOR 1923

Engineering and unit changes in

Gramm-Pioneer trucks for 1923, by the

Gramm-Bernstein Motor Truck Co., Lima,
Ohio, are as follows:

Model 10, Speed Truck which has for

the past 3 years proven very satisfactory

when engined with a 3 1/2 x 5 motor will

in future be equipped with a 3 3/4 x 5

motor which besides being built with a

5 bearing crankshaft of liberal dimen-

sions, includes also all of the latest up-to-

date post-war motor engineering and
building practices, such as full force feed

oiling to all bearings through drilled

crankshaft, by means of gear driven oil
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pump, removable head, hot spot manifold,

high sight oil gauge, all moving parts en-

closed, etc., together with extreme sim-

plicity and acessibility of all parts.

Due to the universal tendency of users

to overload far bej'ond manufacturers' rat-

ings, the rear axle has been increased in

size in such essential parts as bevel gear,

pinion, differential, carrier and bearings

and an additional annular has been lo-

cated at the lower or bevel end of the

pinion to assist in taking care of the

strains of severe service.

Model 65, 1 1/2-2 ton worm drive for-

merly engined with continental Red Seal

Model N, 3 3/4x5 wlU in future carry

their new J-4 motor of same size but with

all of their latest improvements of drilled

crankshaft, gear driven oil pump, force

feed oilings, hot spot manifold, etc.

While this model will continue to be

regularly built with North East generator

and distributor ignition from Exide Heavy
Duty truck type battery, it will also be

furnished with Eisemann High Tension

Magneto Ignition, in connection with elec-

tric lights and horn, as an extra.

The emergency brake which formerly

operated on rear brake drums will here-

after be of ventilated shoe type and oper-

ate on the front propeller shaft. Leaving

double the braking surface in rear drums
available for the foot service brakes, thus

insuring easier and better control, with

less wear on brake linings.

Model 20, 2-2 1/2 ton worm driven: In

this capacity they will replace the former

Continental Red Seal C-2, 4 1/8x5 1/4

with their latest Red Seal K-4 of same
size, which model also includes all of the

latest improvements already recited for

the J-4 motor.

Due to the unqualified satisfaction which
North East generator with distributor

and Exide Battery ignition has given in

this Model also, its use will be continued

regularly, but buyers may have the option

of Eisemann High Tension Magneto Igni-

tion, in connection with electric lights

and horn, at an extra price.

Emergency brake will also be changed
from rear drums to propeller shaft and
the double braking surface in rear drums
will be used for service braking, as de-

scribed for the Model 65, 1 1/2-2 ton.

On account of the increased demand for

2-2 1/2 ton capacity for dump truck and
similar exceptionally severe sei-vice,

frame dimensions have been increased to

6x2 l/2x%-in. and the front end will also

be provided with an integral type of chan-

nel bumper.

Along the lines of seeking greatest user
economy in operation the manufacturers
will extend their former practice of equip-

ing heavy duty Models (3 to 6-ton) with
Gramm's patent Fuel Economizer, to the

Model 20 also, without extra charge.

Models 65 and 20 will be furnished reg-

ularly with storm proof cabs with fore

doors, or will be equipped with fully en-

closed vestibule cabs, at a moderate ex-

tra price.

THE HUG SPEED TRUCK FOR ROAD
BUILDERS

The Hug Speed Truck is a product of

several years' of road building experience.

Mr. C. J. Hug, a successful road contrac-

tor, realized the need of a motor truck
especially adapted to road building serv-

ice. He first designed and constructed

an experimental truck for use on his own
road contracts and the remarkable per-

formance of this experimental truck un-

der actual working conditions, its econ-

omy of time and money, dependability,

efiiciency and its practical service, led

to the formation of a company to manu-
facture this truck and other road build-

ing equipment, The Hug Co., of High-

land, 111. The truck was built right in-

to the road job for the job and designed
throughout to meet the exceptional con-

ditions existing on road construction

work.

The fact that Mr. Hug experienced

more or less grief with various makes of

trucks on road construction work pre-

sented an opportunity to observe the

various types of satisfactory and unsat-

isfactory units of the several different

makes of trucks and enabled him to

judge the proper weight and capacity of

trucks available on the ordinary subgrade.

After these facts had been determined,

an effort was made to obtain the proper

units from the different parts manufac-
turers which were necessary to assem-
ble the experimental truck to meet the

conditions and do the work most econom-
ically. After a careful search among
parts manufacturers it was found a num-
ber of the essential units were not being

manufactured and it was therefore neces-

sary to make those parts specially.

Records obtained from the many fleets

of Hug Speed Trucks in operation today

are indeed gratifying and particularly in-

asmuch as the truck has proven very

successful wherever used. Some of these

records are as follows: 51 cts. per
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square yard, including all labor and oper-

ating costs on 16 V2 miles of pavement,

on a job where the Hu? Truck, Hug Turn-

table and Hug Subgrading Machine were
thought out and developed. The result of

this achievement was demonstrated on

the Powell-Gavin Co. job near Waterloo,

Illinois, where all Hug equipment was
used with Hug idea of plant layout. A
cost of 23 cts. per square yard is reported,

or would represent a total saving on 16^
miles (laid with the kind of equipment
used in commor practice) of $41,160. The
hauling cost on this latter job amounted
to 6y2 cts. per ton-mile for the entire job.

The truck was designed to carry either

a six-bag batch of wet mixed concrete or

dry aggregate. It has been repeatedly

demonstrated that with the use of a cen-

tral mixing plant and light speedy motor
trucks to distribute mixed concrete direct

to the subgrade, a concrete highway caik

be constructed rapidly and economically

and meet—the most rigid specifications.

The advantage of this method of construc-

tion is that the investment of the equip-

ment is less than where some other

methods are used.

The Hug Speed Truck with ample
speed, a maximum speed of 45 miles per

hour, and unusual power when required

on road and grade, is able to meet the

most exacting conditions encountered
upon road construction work. The bal-

anced position of the body on the trucK

is a special feature. Bodies of other de-

signs may be substituted for this special

body when the truck is not required for

road work and the truck then is a speedy
truck for general utility purposes.

PAVING OF MODEL SECTION OF
LINCOLN HIGHWAY COMPLETED

The pavin:? of the Ideal Section on the

Lincoln Highway in Indiana, 37 miles

south of Chicago and adjoining the Illi-

nois state line, has been completed. Much
remains to be done before the section is

ready for dedication as the most ideally

designed and constructed link iik the
transcontinental road, but the 40-ft., re-

inforced concrete surfacing, 10-in. thick,

is finished.

The Section will not be open for trafflc

until the completion of the two bridges,

which are expected to be finished before
the first of the year. Stone & Webster,
Inc., with headquarters in Boston, Mass.,

one of the Founders of the Lincoln High-

way Association and that organizEttion's

main contractors, pushed the paving worn
with the utmost speed consistent with
the highest possible quality of pavement,
in an endeavor to complete the job in

1922. In this they had the fullest co-op-

eration of J. C. O'Counor & Sons, the sub-

contractors, and of Lockwood, Greene &
Company, Engineers, also Founders of

the Lincoln Highway Association, as well

as its engineers.

Final Touches in Spring

The completion of the pavement and
the bridges does not by any means com-
plete the Ideal Section. Early in th«
spring the proper grading of the shoul-

ders, the landscaping of the right-of-way

and the installation of the gravel path-

way for pedestrians will be undertaken
under the supervision of Jens Jensen of

Chicago, the Association's landscape ar-

chitect. The installation of the modern
lighting system for night travel, designed
by the illuminating engineers of the Gen-
eral Electric Company, will also be de-

layed until spring, but the heavy work of

grading and paving is out of the way, ana
already the Model Section gives an indi-

cation of its ultimate appearance. It

curves along the slight ridge formed by
the once south shore of Lake Michigan,
through dense growths of ancient oaks,

between which from time to time
glimpses can be caught of the open farm-

lands.

The Ideal Section, in addition to exem-
plifying the highest development of mod-
ern road design and construction, is lo-

cated in an ideally beautiful spot, which
offers infinite posibilities for the ultimate

development of a campsite and rest-sta-

tion for tourists which will become na-

tionally known as a model for develop-

ment all along the 3,300-mile road.

Section Repays Study

Those interested in modern highway
design and construction will find even
now much to see and study at the Ideal

Section site, which is being visited month-
ly by many highway engineers and offi-

cials from every section of the Union
whose business brings them to Chicago
and who take occasion to inspect the

progress on the most famous section of

American road-building.

Leading engineers have expressed the

belief that the 40-ft. paving laid on tne

Ideal Section of the Lincoln Highway will

carry the trafflc for which it was designed
for an indefinite number of years without

the slightest damage to the roadway.
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Maintenance cost will be negligible. The
actual cost of the paving was ?62,000 per

mile.

USING GRAVEL ON SECONDARY
ROADS IN ILLINOIS

By B. H. Piepmeier, formerly 'Engineer of
Construction, Illinois Division of Highays,

Chief Engineer Missouri State
Highway Department.

Gravel roads are economical, especially

on secondary roads, when it is possible to

secure gravel at a low cost

On account of the change in trafllc and

traffic requirements, gravel road construc-

tion and maintenance have changed some-

what during the past few years. Experi-

ence has shown that it is possible to main-

tain a gravel surface in a satisfactory

condition even under moderately heavy
traffic, if the road is built properly and is

maintained at the right time and in the

right manner.
A few years ago it was considered ad-

visable to utilize large pebbles in the

building of a gravel road, and a large per

cent, of clay binder (from 10 to 20 per

cent.) to insure proper binding of the

surface. Conditions have now changed to

such an extent that the smaller material

(1 In. and under), with practically no
clay binder, proves more satisfactory. The
gradation that affects the quality of the

gravel more than anything else is the ma-
terial passing through a %-in. screen. If

100 per cent, of the material will pass

through a 1-in. screen and 90 per cent

will be retained on top of a %-in. screen,

and is free from binding material, the

gravel surface can be maintained in a

smooth condition by the use of the light

maintenance grader or road drag. Should
the gravel contain a large per cent of ma-
terial over 1-in. in size, together with a
large per cent of clay, it will prevent re-

shaping of the surface, and the result is

that deep ruts and pockets will readily

appear, thereby making it difficult to keep
the surface in shape.

Another vital mistake that has been
made in much gravel road construction

is that of building the road with an ex-

cessive crown. An excessive crown forces

the traffic to the center and this results

in rapid rutting of the road. The most
satisfactory cross-section for gravel road
construction, under moderate traffic, is to

build the roadbed from 26 to 30 ft in

width, with a perfectly flat surface, or a
crown not to exceed 2 or 3 ins. On this

roadbed 8 ins. of gravel should be spread

over a width of 18 ft, and shaped so as

to give a finished crown on the gravel of

not to exceed 4 ins. The flat crown will

permit traffic to spread over the entire

metaled surface, and thereby prevent rut-

ting and add materially to the life of the

gravel surface. Material that is free from
binder will rut very badly; hence it is

much better to apply but 2 or 3 ins. of

the material at a time, allowing each lay-

er to be thoroughly compacted by traffic

before the succeeding layer is applied.

Where gravel roads are built by contract

it is usually more desirable to have all of

the material delivered on the roadbed dur-

ing construction. When this is desired it

would be advisable to dump the surplus

material along the edge of the surface,

where it could be readily dragged into

place as the gravel becomes compacted
under traffic.

When it is unnecessary to ship in

gravel and the material contains from 10

to 15 per cent clay binder, the road
should be built by first applying 5 or 6

ins. of the gravel and allowing the trar-

fice to compact it thoroughly, after which
it could be surface-treated with another
application of the gravel, ranging from
2 to 4 ins. in thickness, depending upon
the character of traffic that is going to

use the road. The clay binder in the

gravel is not so objectionable when the

material can be hauled directly from the

pit to the road. However, it is not pos-

sible to maintain the surface of the road

in as good a condition when it packs un-

der traffic. When gravel is to be shipped

or hauled any distance it is very foolish to

pay for transportation on clay, as there

is usually plenty of the same binder on

the subgrade of the road.

Approximately 75 per cent of the

value of a gravel road depends upon the

way it is maintained. Under our organ-

ized patrol maintenance, therefore, it is

possible to utilize practically any local

gravel that may be available and make a

satisfactory wearing surface for second-

ary roads.

A general specification cannot be writ-

ten to meet all conditions in gravel road

construction. It is better, therefore, to

study the pit from which the roads are

to be built and then write a specification

for the particular pit that will give the

most satisfactory road.

The foregoing matter is the text of the

discussion of the subject, "Gravel Road
Construction," by Mr. Piepmeier, at the

1922 annual Highway Short Course held

at the University of Illinois, at Urbana.
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OBLIGATION OF STATE HIGHWAY
DEPARTMENTS TO KEEP PUB-

LIC SOLD ON HIGHWAYS
By H. E. Hilts, Acting State Highway Engi-

neer of Pennsylvania, State House,
Harrisburg, Pa.

We know as road builders, we have
something to sell; we know we have to

sell it to someone, and we hope that we
have some talking points to help us in dis-

posing of it.

A study of the history of transporta-

tion shows the necessity for leadership

and vision, because people as a rule have
been slow in availing themselves of new
ideas and new modes of transport. New
ideas in transport, like all other commodi-
ties, have to be sold. Our present day
commercial transport is sold and we are

all more or less conversant with the

methods used by our shipping service,

and our inter-and intrastate carriers In

selling their particular facilities to their

clients, both by publicity campaigns and
paid agents.

Still in Pioneer Stage

In the field of highway transport, a new
mode of common carnage has rapidly de-

veloped. It is still young and is still

in its pioneer stage of development. It

is a mode which if used and promoted
conservatively will augment, simplify and
make more economical and commercially
more remunerative both water and rail-

way transport. If, however, its powers
are spent in endeavoring to usurp the

functions of the other carriers, it would
seem that our new mode of transport will

be retarded in its development.
In the light of common prudence the

agencies of the people, the State High-

way Departments, should play their part

in giving the public authoritative informa-

tion on highway transport, as it involves

the roadbed and right of way.

Selling the Business Man
Broadly speaking, the pay transport is

that of the manufacturing and commer-
cial interests, and classified directly

these interests have to be sold on the

ideas of— (1) "Selective" carriage by the

motor truck on our highways in contra

distinction to the common carriage of the

railroad, and (2) in the use of the motor
vehicle for short haul traffic. This "Se-

lective" carriage is that part of commer-
cial highway traffic that has or will prove
cheaper in total cost to the consumer,
and it will, therefore, automatically be
adopted by industry in preference to

other methods of haulage as is evidenced

by the moving of furniture, or other se-

lective commodities, long distances in the

thickly settled east, and the use of motor
trucks by milk, produce, and other inter-

ests for movements up to one hundred
miles. In general, the commercial inter-

ests are exponents of the value of good
roads, but there has been a marked lax-

ity cm the part of the State Highway De-

partments in giving out information

which is live infoi-mation, and the spas-

modic attempts by personal address have
not carried the message of economical

use to these people. The commercial in-

terests are appreciating that the high-

way engineering profession consider road

building in the light of a business propo-

sition, and that as in all commercial en-

terprises, the money which is invested

in a good road represents tangible value

in giving a more even and satisfactory

roadbed, a route that has eliminated rise

and fall or distance. They are beginning

to appreciate that if bond issue money is

used, that tangible value should exist at

the expiration of the bond period, and
further, that the earning power of the

road, which begins the day it is open
for traffic, should more than offset the

money required for upkeep charges, de-

preciation and obsolescence.

Highways <is Feeders

The railroads are the sponsors for the

trite remark that highways should be

built as feeders to the railroads. There

have been few highways built in this

country that have not been feeders to the

railroad. From the nature of the case, it

would seem the greatest feeders enter-

ing a given town are ones that carry the

most traffic to and from the town and,

therefore, our primary routes are the

ones that should be first improved with

modern thoroughfares. Many times this

viewpoint does not seem to take

into consideration the fact that automat-

ically the semi-feeders, the secondary

roads, are being constantly maintained

and strengthened from current taxation,

and that industry can accomplish much
by strengthening the aims of the State

Highway Department in its endeavor to

have local road revenues spent to the

best advantage. The road builder, the mo-

tor truck manufacturer, and the rail-

roads have a common interest in selling

the road user reasonable selective traffic,

and the sale of the idea that a reasonable

load should be carried within the legal

limits of speed, and in a vehicle that

meets all legal requirements. We must

not lose sight of the fact that the real
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birth of truck traffic was during stormy

times, and that overloading and its at-

tendant evils were thrust upon the high-

ways before the remedies could be ap-

plied. It would seem that the general

crystallization of ideas of all the interests

involved is leading to a more conserva-

tive gross vehicular load and wheel load,

and the research work which has been

conducted by the Bureau of Public Roads,

and several of the State Highway De-

partments is being practically inter-

preted to mean more conservation on the

part of all interests in the general inter-

est of the good roads movement.

The Electric Railway
In the case of the electric railway, we

have to handle a different educational

sale. The electric railway during its rela-

tively short growth automatically found

its level as a feeder or helper to the rail-

roads. It searched out corners of our

country which could not be reached eco-

nomically, due to physical conditions, by

the steam lines, and it has done much to

raise the tone of the communities it serves.

Generally, many of these lines have broad-

ened their activities so as take In the

power or lignting fields. Thus they have

automatically become super-public-service

corporations. The motor vehicle in its

earlier day did in its unregulated field

offer grave competition, as it noted in the

jitney craze of ten years ago. It was quick-

ly proven, however, that the widespread

use of jitneys was economically unsound,

and we now find the regulated motor ve-

hicle used as a common carrier of passen-

ger traffic. In the large centers of popula-

tion, it has become the taxi, or motor
bus, which is recognized as a selective

carrier augmenting the electric lines, and
it is regulated in its service by the Pub-

lic Service Commissions, whether or not

it competes with existing steam or elec-

tric lines. Automatically, this method of

common carriage is being sold to the pub-

lic by necessity, and in its turn it makes
for the use of more and better highways.

It is interesting to note that the wide-

spread use of commercial bulk haulage

by motor truck for long distances has

yet to prove its economy.
Highway Financing

The largest class of road user, the

owner of the pleasure motor vehicle has

as yet to be sold the salient idea of

highway financing. He does not yet real-

ize that roads cost money, that definite

road policies of construction, maintenance
and administration are necessary. He
does not realize that he has a vehicle

that is dangerous to his fellow man when
improperly used. The courtesy of the

open road has not as yet made its ap-

pearance. If the road official does not

take in hand and continually sell and re-

sell the idea of road courtesy, he is leav-

ing one of his greatest assets dormant.

The selling of such stock phrases as "The
man on your right has the right of way,"

the selling of ideas of correct lighting of

motor vehicles, the courtesy of remain-

ing on your own side of the road, the

heeding of warning, danger and direction

signs, the use of judgment in approach-

ing grade crossings, all are tangible set

ideas which all road users should be

taught, and in being taught they gradu-

ally imbibe a more wholesome respect for

the road and their fellow man.
It is interesting to note in this con-

nection that gradually the owner of a mo-
tor loses his individualism. As his ra-

dius of travel increases he realizes that

good roads do not mean just a road for

his own locality, but that he must broaden
his vision and his efforts so that his town-

ship, his county or his State are made ac-

cessible if he is to derive the full bene-

fits of his new investment. We will al-

ways have the stay at homes who will

never appreciate the growth and progress

of the country as a whole and they, as

in the past, will be the greatest oppo-

nents of highway progress, but even they

are not hopeless as far as highway educa-

tion is concerned. A few of the states

have fostered the touring idea, not in the

broad sense of the national automobile

associations, but in the more homely and

restricted sense of giving local news
items for the smaller dailies and through

channels of this kind must the stay at

homes be reached.

Correlatinffi All State Agencies

In all this educational work many look

to the State Highway Departments alone.

However, this is a restricted viewpoint.

If we are to make surer and quicker

progress, we must correlate all of the

agencies of the state. The business

man's viewpoint must govern and regu-

late the many activities of a state admin-

istration, the several departments of the

state administration having much in simi-

larity to the departments of an acti-ve,

well managed business enterprise. In

business the exchange of ideas between

these departments is conducive to the

success of the several departments and

the enterprise as a whole. The problems

of design, construction and maintenance,

and the problems of economics of the
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highway department are closely associ-

ated with the inter-department co-opera-

tion of the State Department of Agri-

culture, which is intimately associated

with the needs for rural transportation.

In the Eastern states the neglect of agri-

culture is the paramount cry of those in-

terested in this phase of human endeavor;

in the middle and far West the reverse

is the case; but in either event, it has
been one of the inconsistencies of Amer-
ican progress that the farmer's car has
been allowed to remain in the mud. If

more attention is given to the construc-

tion of good roads, towns will widen and
stabilize their trading zones, and agricul-

ture will again in the East, draw its peo-

ple back to the farm, and thus place life

on a more equable plane. The State De-
partment of Education appreciates that

hand in hand with its endeavors should

go the endeavors and thoughts of the
Highway Department, and yet how few
and far between have been the spasmodic
attempts at co-operation. The graded
school can replace the old red school
house only after good travelable roads
have been built, because only then can
every day travel be accomplished. Yet
how seldom is this reflected in the co-

operative educational efforts of these De-
partments. In" turn we could discuss joint

co-operation with State Departments of

Commerce, of Internal Affairs, of "Water
Supply and Forestry, of Labor and In-

dustry and of Public Service Commis-
sions, and yet, how seldom is this co-

operation actually sought by the depart-

ments in question.

Highvxin/ Department Must Be Respected
The obligation of the State Highway

Department is not fulfilled merely by sell-

ing ideap, for before it can sell anything
it has to, like any other business enter-

prise, have the healthy respect of the

people for both its purposes, its judg-

ment and its work. If the people are led

to believe that its purposes are political,

that its judgment is biased and its work
is poorly handled and wastefully done,
it can't sell ideas. Therefore, when the

general policy of a live department is de-

cided upon, after definite and long con-

tinued conferences with the people and
with the interdepartmental divisions, let

the people know—don't hide it. Expen-
ditures are large, tens of millions of dol-

lars yearly in many states, and the mak-
ing available of funds in future years
will be one of the jealous prerogatives
of future Legislatures. State programs
always will depend upon the Legislatures

as representing the will of the people;

therefore, public opinion should be

courted. Much has been said of decen-

tralized control as against centralized

control. If the public are informed by
impartial observers who know the work
that the department is a real going con-

cern, if they appreciate that there is a
definite policy, close financial control,

rigid construction standards, real team-

work in the organization, then they can

appreciate that the selling arguments are

sound. The concomitants that go with

this definite appeal to the public, how-

ever, are sound engineering skill in main-

tenance and construction, and real busi-

ness contract co-operation with the con-

tractors who accept the state's business.

Establishing a Policy

Probably the most important single step

that a department takes is the establish-

ment of its policy. Many experts and

laymen believe that policy represents the

ideas of one man or a group of men. In

some cases, this is probably true. It

would seem, however,that a strong basic

policy will stand only after it represents

the consensus of opinion of the thinking

people of the state. For instance, prior

to beginning the program that has been

carried out in Pennsylvania during the

past four years, the late Commissioner
Lewis S. Sadler, after wide publicity and
hundreds of interviews with interested

delegations, concluded that it was the

idea of the people of the Commonwealth
that assessed valuations and county lines

be ignored In planning for the construc-

tion of the Pennsylvania primary high-

way system, that the viewpoint of the

people was to construct a trunk line sys-

tem connecting centers of population

within the State and without the State by
reasonable connections with the primary

systems of adjacent States. The whole
cost of the primary system was assumed
by the State, the counties being urged to

use their available funds in the construc-

tion within their limits, of the secondary

system as constituting roads of local Im-

portance but not used by the public with-

in the State as a whole. The secondary

system could be built either in co-opera-

tion with the counties on a 50-50 basis,

the State funds coming from Legislative

appropriations, or by the county on a

bond issue or current revenue program.

As a further policy, which was given pub-

licty in the press throughout the State,

it has become generally known that the

State is empowered by Legislative en-

actment to do the engineering work.
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award contracts, and superintend con-

struction on the request of any county,

the county meeting only the cost of con-

struction work. This enactment has sold

to the majority of the counties, the serv-

ices of an organization equipped to han-

dle their construction work with econ-

omy, efficiency and dispatch under stand-

ardized State wide methods. Establish-

ing a policy is only one step—it should

thereafter be given wide publicity.

Economics of the Road
There are other policies that are as im-

portant as a broad general financial poli-

cy. One of these is that which deals

with the economics of the road. In Penn-
sylvania, for instance, one of the gieat

industrial States of our Country, we had
prior to starting our program, just gone
through the trying transportation difficul-

ties of the War. The heavy use of our

roads in augmenting the steady flow of

war materials by- rail brought out in a

startling and definite form, the fact that

our main trunk highways were not suf-

ficiently strong to withstand the constant

flow of supplies by motor truck from the

midwest to the embarkation points on the

seaboard. This experience is still fresh

in our memories, and to my mind this

period, from 1917 to 1919, will be con-

sidered as a turning point in our con-

ception of the use to which our primary
roads may be put in a time of stress,

or a great national emergency. An an-

alysis of this emergency by the public and
the engineering organization developed
the policy, which was given wide publicity

in the press, of constructing primary
roads of the so-called durable types in

active competition, when the Engineer-

ing Division was satisfied that there

would be real competition, the work be-

ing awarded to the low bidder, irrespec-

tive of type. This policy has been rigidly

adhered to for the past four years. If

a low bidder fails to qualify, his bid is

rejected and the work is readvertised.

Another policy, which has been given
wide publicity in our State, is that if an
improved road is needed, it, like any other
commodity, has to be bought in the open
market. It naturally follows that in a

period of high or uncertain prices, large

construction programs may needs be de-

ferred, and only the most important con-

struction links be given consideration.

Influence of Engineering Standards
It is not self evident that engineering

standards of construction can help to sell

the public the roads it needs. However,
it is rather striking to find that delega-

tions of laymen who visit headquarters
will spend considerable time looking in-

to standard bridge practice, look over
specimens of road surfaces, and in every
delegation there are a few men who ap-

preciate that the present highway engi-

neers are entering in a new field of en-

deavor; that they are not follovring out

rule of thumb methods of guessing at this

or that, but that slowly they are at-

tempting to evolve logical engineering

designs to fit the needs of the loads which
are or may become legal, and therefore

used. The bold designs of the past are

being replaced by conservative standards

which in the future will bear the light

of increasing scrutiny. More and more
as the light of truth creeps into the' field

of highway engineering, the failures of

the past will be shown up in their true

light as failures, not so much of engineer-

ing as of the system under which roads

have been built; the system which on
the one hand calls for extended mileages

of secondary types, and on the other for

short mileages of wide suburban thor-

oughfares. It is true that some en-

gineers still live in the memories of the

past; they think in terms of 1910. In

1910, Pennsylvania only registered as

many motor vehicles as have been regis-

tered in a single day during a recent

month.

Correlating Construction with Mainte-

nance
Probably one of the most important

field policies, and one on which the pub-

lic must be not only sold by telling, but

repeatedly sold by retelling, is that of

correlating construction with mainte-

nance. A workable theory is that main-

tenance means not only the maintenance
in the densely populated states, of the

old roads, but also the improvement by

current revenues of the rural roads which
are in a primary system, and which
are not yet susceptible to the expenditure

of bond monies for their improvement.
When the maintained main routes be-

come increasingly burdensome year by

year, not only on account of maintenance

or other expenditures, but also on ac-

count of burdensome hindrance to eco-

nomical vehicle or transport operation,

then correlate these sections by durable

construction. This correlation means a

detailed study month by month, and year

by year by the Maintenance and Con-

struction Engineers; it means study not

only in the field, but also in the office

after yearly charges have been segre-

gated. An annual program involving 500
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miles of resurfacing year by year; sur-

face treatment of 1,800 miles a year, and
construction of durable types at the rate

of 500 miles a year must need be cor-

related, so that economical expenditures

be planned and made, and the details

of a program of this character have to

be sold to the public through the press,

and by pointed constructive talks and
lectures. The public must be made to

realize that highway vi^ork is a great

continuin:? business which cannot be tam-
pered with.

Attaining General Understanding
This sale is not all accomplished by

cold type and conservative oratory. The
most convincing public official I have ever

met, a man who had the keen insight

of a financier, the logic of a successful

business man, and who unknown to him-
self immediately gained the confidence

of his constituents by personal confer-

ences with legislative committees, with
County Commissioners and representative

citizens, did not look upon visitors at

headquarters as pests or ingratiating in-

dividuals who called because they wanted
something. To him they were the in-

dividual through which he could talk to

hundreds, to him they appeared as the

representatives of their districts, and he
would spend hours in conference, en-

larging upon viewpoint after viewpoint,

and gradually drawing their interest

closer and closer until there was mutual
understanding. All executives cannot be
of this type, because it is exhausting of

both time and energy, but to a man who
can draw an eflicient, enthusiastic corps

about him selling his constituents is his

big side line.

The total yearly volume of sales of a

State Highway Department to the people

of a state is anywhere from $12,000,000

to $45,000,000 per state, striking an aver-

age of say $20,000,000. Can we gather
any light by comparing this average de-

partment with an efficient corporation do-

ing this gross business a year? Does
the corporation spend money to make
sales, does it spend money to create

desire for goods, does it spend a con-

servative sum for research and for in-

creasing the efficiency of both the em-
ployee and the plant, and when all is

said and done are these sums conserva-

tive with the ends achieved? You will

say yes. Analyze the Municipal, Coun-
ty or State Highway Department. Does
it usually make any effort, not to spend
money for publicity purposes, but to

create desire for i*oads through channels

that are opened freely to them, does it

allow in its budget anything for reseai'ch

or refined design practice, or does it

organize for efficient publicity work?
Most of us will admit broadly—no. Still

when the public asks as to taxes, indif-

ferent service, poor maintenance, mis-

information, inferior detours, unanswered
construction complaints, and all the

other miscellaneous complaints that buzz
throughout the year, we find that they
all can be summarized to come under
the broad general publicity outline. The
only conclusion that can be drawn is that

we haven't still perceived the business

man's viewpoint.

Enthusiasm must be created for our

work, our job and the things yet to be
accomplished, because in the end it is

the spark of enthusiasm that sells or

builds or creates great enterprises.

The foregoing matter is from the paper
by Mr. Hilts before the recent annual
meeting of the American Road Builders'

Association.

FEATURES OF NEW WELL WATER
SUPPLY AT MEMPHIS, TENN.

By J. R. McCUntock, of Fuller & McClintock,
Consulting Engineers, Produce Exchange

Bldg., Kansas City, Mo.

An interesting well water development
is now under construction for the city of

Memphis, Tenn., as a result of a careful

investigation of the city's water supply
made during the latter part of 1921 by
Fuller and Mc'Clintock, engineers. The
new works will comprise a complete new
pumping station, with covered equalizing

reservoir, iron removal plant and aerating

devices, supply mains to the distribution

system and a new system of wells as a
source of supply. This development is

known collectively as the Parkway Sta-

tion and will replace all of the present

municipal supply and pumping facilities.

The present population of the city is about

175,000.

The Oathering Ground

Memphis is fortunate in possessing un-

derground strata which yield abundant
quantities of soft, pure, cool water. These
strata comprise sand layers, of varying
degrees of fineness and of a total depth

of several hundred feet, known as the

LaGrange formation. This formation Is

overlaid at Memphis with 300 to 400 ft.

of impervious clays but outcrops about 25

miles east of the city for a width of many
miles, this outcrop furnishing the collect-
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ing area. In earlier years a few artesian

wells were secured in the LaGrange for-

mation at low points but, in general, at

the present time the hydrostatic level is

25 ft. or more below the ground surface.

The city has obtained its entire water
supply from wells in this strata for some
30 years and there are a large number of

private wells supplying hotels, industrial

plants and other buildings. The average

daily consumption of water from the mu-
nicipal works is about 80 gals, per capita

and an equal quantity is estimated to be

obtained from other wells. The water is

remarkably soft for a ground water and
entirely free from contamination, where
the wells are properly protected from sur-

face leakage. In certain wells, however,

appreciable amounts of iron are found
which make the water objectionable for

laundry purposes, and the well water gen-

erally contains about 110 parts per million

of free carbonic acid rendering it ex-

ceptionally corrosive.

Serious consideration was given to a

filtered supply from the Mississippi River

before deciding upon a new well supply.

While such a supply would be feasible,

and with suitable purification works could

be made reasonably satisfactory, the es-

tablishment of a safe and stable intake

would be very difficult and expensive on
account of the shifting character of the

Mississippi River at Memphis. Careful

estimates of cost indicated clearly that

both the investment cost and the oper-

ating charges would be substantially

higher for a filtered river supply than
for a ground water supply.

Air Lift Pumpinr/ Adopted

It was recognized that any method of

pumping water in large quantities from
deep wells was bound to be relatively in-

efficient. Careful comparisons were made
of the advantages of electrically driven

deep well pumps as compared with the

air lift. With properly designed equip-

ment and efficient machinery the total cost

of raising water by means of the air lift

was shown to be less than with electric

driven well pumps, taking the overall effi-

ciency from coal pile to water and making
due allowance for probable maintenance
and repair expenses.

The simplicity and reliability of the air

lift, particularly the freedom from moving
parts, requiring oiling and subject to wear,

make it a more satisfactory method of

pumping the wells than centrifugal deep
well pumps with high speed runners and
long shafts located at inaccessible places

deep in the wells. Further advantages of

the air lift are the flexibility with refer-

ence to variations in lift as well as the
ability to deliver overloads. By varying
the locations of the foot pieces and the
quantity of air supplied it is readily pos-

sible to adjust to wide ranges in condi-

tions as regards draw down and capac-

ity, and yet maintain reasonably good
efficiency.

The assumption of an overall efficiency

of 25 per cent from the steam indicated
horse-power of the compressor to water
horse-power, which was used in compar-
ing the air lift with deep well pumps is

believed to be materially lower than can
be readily secured in practice. At a num-
ber of places elsewhere, notably Madison,
Wis., and St. Paul, Minn., air lift efficien-

cies of 35 to 40 per cent, have been se-

cured in regular practice with suitable

equipment and careful attention to the

operation of the plant. At Memphis it is

proposed to provide all necessary equip-

ment and to design the plant so that the

very highest efficiency may be maintained.
To this end instruments will be provided
at each well for measuring the flow of air

and water and the air pressure at the well,

and recording the water elevation in the

well.

The air supply to each well will be regu-

lated by valves or controllers in such a
way as to prevent the excessive rush of

air through a single well that might re-

sult from improper adjustments of the

foot piece to the air pressure maintained,

and from variations in draw down. Air

lines of liberal size are to be used to

minimize friction losses in delivering the

air from the compressors to the wells. It

is proposed to run a series of tests on
each well and modify the submergence
of the foot piece so that it will be closely

adapted to the air pressure carried and
the lift prevailing at that particular well.

An economical average ratio of sub-

mergence for the entire group of wells

will be selected so that they can all oper-

ate properly on practically the same air

pressure. In general it is planned to pro-

vide sufficient wells so that they may
operate with an economical draw dovn
rather than attempt to secure a certain

maximum capacity from each well.

Metering the Air Supply

As a check on the total amount of air

delivered to each of the four groups of

wells a Thomas thermo-electric meter
will be placed on each main air pipe at

the Parkway Station. These meters will

give accurate readings of the amount of

air delivered under varying conditions of
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pressure and temperature and will be
used also in determining the delivery of

the compressors during the duty tests.

Preliminary experiments are to be made
on some of the existing Memphis wells to

determine the merits of different types of

air gauges, controllers, foot pieces and
meters and particularly to develop the

practicability of a more efficient type of

eduction pipe. Owing to the necessarily

high velocities in eduction pipes the fric-

tion losses are considerable in any case,

and rapidly increase as the interior be-

comes corroded as occurs with steel or

iron pipe. Due to the expansion of the

air in the rising column of water the ve-

locities at the upper end of an eduction

pipe are higher than at the bottom unless

the pipe is tapered or enlarged. A tapered

eduction pipe is therefore to be tried,

made up of lengths of copper tubing vary-

ing by about % in. in diameter, slightly

flared at one end and brazed together.

Although such an eduction pipe would
cost considerably more than one of steel,

it is believed, if it is mechanically feasible,

that it will materially improve the effi-

ciency of the air lift.

The air lift possesses a very important
advantage at Memphis, as evidenced by
numerous careful tests, in that It removes
80 per cent, of the free carbonic acid. For
a thoroughly satisfactory supply the car-

bonic acid should be completely elim-

inated in order to furnish a water with-

out corrosive properties. As a result of

various experiments it was determined

that the free carbonic acid remaining in

the air lift water could be reduced to

about 5 parts per million by means of an
aerating device of suitable type. If de-

sired this small residual quantity can be

removed by the addition of a little lime.

Aerating Equipment

The aerating equipment found to be

most advantageous consists of a series of

four trays, each about 10 ins. deep, con-

taining broken coke and superimposed one

above the other with open spaces about

9 ins. between the trays. The trays will

be built as a series of 40 units, each about
2 ft. wide by 7 ft. long with wide air

spaces between to allow free circulation of

air. With such an arrangement the water
can be properly aerated at a rate of about

30 gals, per square foot of aerator per

minute. Water will be distributed over

the top trays by troughs with perforated

copper bottoms. The aerating units will

be built of concrete with bottoms of cop-

per or brass wire mesh so as to avoid

corrosion or decay of any portion of the
structure.

Iron Removal
The iron in the Memphis well water can

be readily removed after aeration by filter-

ing through sand at rates commonly used
for mechanical filters. A complete rapid
sand filter plant is being built which will
remove the iron and at the same time fur-
nish protection against any accidental pol-

lution of the well water on account of
leaky well casings or from other causes.
This plant will comprise eight filter units
of 2.25 million gallons daily capacity each,
with concrete tanks and wash water gut-
ters and a strainer system of perforated,
galvanized wrought iron pipe. Hydraulic
gates and operating tables will be pro-
vided for controlling the filters as well as
rate controllers and loss of head gauges.
The filters will be washed by water from
a concrete tank in the top of the head
house at the so-called "high rate." In
the head house ample space will be pro-
vided for laboratories, offices, toilet rooms
and for storing lime, and duplicate dry
feed machines installed for applying lime
to the aerated water.

The Wells
The proposed system will comprise

about 20 wells spaced about 500 ft. apart
and located partly on private lots along a
beautiful parkway in the north end of

the city and partly along a strip of land
which has been purchased by the Artesian
Water Department for the purpose. There
will also be four wells located on the new
Parkway Station site. The wells will have
12 in. steel casings with 50 ft. of 10 in.

brass, well strainer of the Cook type and
at the top will be provided wjth an addi-

tional 18 in. casing. It is expected to se-

cure a yield of about one million gallons
daily from each well with a draw down
of about 25 ft. The estimated average
pumping lift from the wells to the surface
is about 75 feet.

The well houses will be designed so that

a portable steel derrick can be mounted
on the roof in case it should be necessary
at any time to reset the well strainers or
withdraw the casings. Drains will also be
provided at each well to remove any waste
water which may result from cleaning out
the well.

Structiircs

The entire development is being con-

structed in a first-cla.ss, substantial man-
ner throughout. Both the Parkway Sta-

tion and the wells are located h\ a high
class residential district and every effort

will be made to make all structures at-
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ti-active and pleasing to the adjoining

property owners. The pumping station

and the superstructures of the iron re-

moval plant and aerator will be con-

structed of high grade, tapestry brick with

Bedford stone trimmings. The main floor

of the pumping station and iron removal

plant will be floored with red quarry tile

and the interior walls are to be lined

with light grey semi-glazed brick. All

structures will be entirely fireproof

throughout. The storage reservoir will

be covered with 2 ft. of earth and sodded,

and it is proposed to construct six tennis

courts on top of it. Each well head is to

be housed in a neat, tasteful little build-

ing of tapestry brick and cut stone and

the entire lot on which the well is located

neatly graded and planted with grass and

shrubs. Likewise the entire Parkway Sta-

tion site will be attractively parked.

Cdpatitii's

The average daily capacity of the en-

tire plant is about 18 million gallons, but

the wells, aerator and iron removal plant

are designed to carry temporary overloads

of 50 per cent, to take care of maximum
periods of consumption. The storage and
equalizing reservoir will have a capacity

of 10 million gallons which will be ample
to supply any probable fire draft and pro-

vide for daily peak rates of consumption.

The high lift pumps will comprise two
horizontal crank and flywheel units and
two turbine centrifugal pumping units,

each with a net capacity of 15 million gal-

lons daily. There will be four cross com-

pound air compressors, each with a ca-

pacity of 2,700 cu. ft. of free air per min-

ute. It is expected that this Parkway de-

velopment for a period of 8 or 10 years

will furnish the water supply of the en-

tire city and that it will permanently pro-

vide for the western section of the city,

including the main business and indus-

trial district. In the course of a few years,

however, it will be necessary to construct

a second sta.tion to take care of the rap-

idly growing eastern portion of the city.

Station Details

In planning the pumping station care-

ful study has been given to arranging all

equipment and piping so that the failure

of any single portion will not impair the

capacity of the plant to supply maximum
demands. A complete header system has
been provided for the high service pump
discharge lines, with an elaborate arrange-

ment of valves and cross connections to

guard against any possible break that

might occur. This same principle has
been followed with all the auxiliaries and

steam and other piping about the station.

In order to concentrate the machinery to

facilitate convenient .operation, the four

air compressors and four high lift pump-
ing units have been placed in a double
row with their steam ends along a central

aisle. This has necessitated a clear span
of 120 ft. for the roof of the pump room
which is 160 ft. long.

A complete system of gauges and mea-
suring devices is being installed through-
out. Venturi meters are provided on the

discharge lines of each high service pump
and also on the raw water line to the

aerator. Pull sets of gauges are to be
provided for all pumping units, air com-
pressors, boilers and auxiliary machinery.
The boilers will be equipped with auto-

matic furnace control systems, Bailey

boiler meters and CO-2 recorders. The hy-

draulic valves of the header system will

be controlled from an operating table in

the pump room.

Centrifugal Puvips a/rul Turbine Water
Wheels

The water from the wells will be de-

livered by a gravity conduit to the equal-

izing basin of about one million gallons

capacity. In order to deliver the well

water to the top of the aerator it will be
necessary to lift it about 26 ft. This will

be done by means of centrifugal pumps
operated by small turbine water wheels
which will be driven by pressure water
taken from the discharge of the high lift

pumps. After considerable study it was
determined that this method of pumping
would be cheaper than using small tur-

bines or electric motors for driving the

pumps, owing to the low steam consump-
tion of the high lift pumps and the com-
paratively good efficiency of small water
turbines.

Boiler Plant
The boiler plant will comprise four 350

horse-power units of the horizontally in-

clined water tube type designed for 225

lbs. operating steam pressure. Each boiler

will be set separately and equipped with
an underfeed stoker. Draft will be pro-

vided by a 9 ft. by 225 ft. radial briok

chimney as well as by an electric driven

fan for each stoker. The boilers will be
equipped with superheaters, two units be-

ing designed for 75 degs. and two for 200

degs. so that the advantage of different

degrees of superheat may be tried out in

practice. The boilers, stokers and appur-

tenances have been planned to operate effi-

ciently under wide variations of load to

avoid the waste of banked fires as far as

possible in operating the station at differ-
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ent capacities. Modern coal and ash
handling equipment is to be installed with

a 500-ton suspended steel coal bunker
above the firing aisle.

A Great 'Well Water Development

The new Memphis plant will be one of

the largest municipal well water supplies

in the United States and in many respects

the most completely equipped. The total

cost of the works will be about $2,500,000,

Including the main, supply lines from the

new pumping station to different points in

the distribution system. The works have
been designed by Fuller and McClintock,

engineers, and Mr. F. G. Cunningham is

resident supervising engineer for them in

directing the construction. The architects

for the superstructures are Messrs. Jones
and Furbringer of Memphis. The entire

project is being carried out by the Mem-
phis Artesian Water Department, Messrs.

F. G. Proutt, chairman; Milton J. Ander-
son, vice-chairman, and Thomas F. Strat-

ton, commissioner. Mayor J. Rowlett
Paine has shown the keenest interest in

pushing forward this much needed better-

ment for the city of Memphis.

THE CORROSION OF UNDER-
GROUND STRUCTURES

By E. R. Shepardj Consulting Electrical En-
gineer, 1620 Edison Bldg., Chicago, III.

Corrosive Action of Soils

Underground piping systems are often

considered as practically indestructible

and when once installed as requiring no
further attention or replacement. As a
matter of fact they are always subject to

deterioration and, under certain condi-

tions, to very rapid and serious destruc-

tion. The chief causes for the rapid corro-

sion of pipes are to be found in: (1) Nat-

urally corrosive soils; (2) Filled ground
containing cinders, ashes or other foreign

matter; (3) Electrolysis brought about by

the action of stray electric currents, usu-

ally from trolley lines.

Among the corrosive soils should be

mentioned those containing organic acids,

which are formed by the process of vege-

table decay. Such soils include muck and
peat and are found in the alluvial depos-

its of the Mississippi River and in other

swampy areas. Some kinds of alkaline

and so-called alkaline soils occurring in

the western states and in some portions

of British Columbia and Manitoba are

also destructive of iron and lead pipes.

Salt marshes are not only corrosive to a
certain degree but accelerate stray current

electrolysis because of the low electrical

resistance of the earth. The same may
also'be said of wet, black soil containing
considerable organic matter, as these are
usually found to have a low electrical re-

sistance.

Cinders, ashes and filled ground con-

taining refuse often produce extremely
acute and rapid corrosion of piping sys-

tems. This corrosion may be electrolytic

in nature, resulting from galvanic action

between the metal pipes and the cinders
or other foreign matter. Because of this

it is difficult and often impossible to ds-

tinguish between corrosion of this charac-

ter and that produced by stray currents.

Difference Between Soil Action and
Electrolysis

Even now after years of research and
investigation there remains a great deal

of uncertainty regarding the causes of

pipe corrosion in many instances. Corro-

VIEW OF TREE KILLED BY GAS LEAK-
INQ FROM CORRODED PIPES

sion is often attributed to stray current

action where the soil itself is a partial,

if not the sole, source of destruction.

Since chemical action is primarily an

electrolytic phenomena, it is not possible

to distinguish between such action and
that caused by stray currents. Stray cur-

rent action is often more rapid than nat-

ural rust or soil corrosion, and in the ab-

sence of sufficient" oxygen, may produce

the black or magnetic oxide of iron in-

stead of the red oxide commonly known
as rust. This Is really the only difference
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in the appearance of corroded pipes by

which stray current electrolysis can be

distinguished from ordinary soil corro-

sion, and even this test is far from re-

liable.

Circumstantial or contributory evidence

is often to be found in the location on

the pipe where the destruction takes place.

Water and gas pipes and particularly

service pipes often show local corrosion

under street car tracks, or at points of

intersection with telephone, or electric

light cables or other lead sheathed cables

which are electrically drained to the rail-

way negative bus and are, therefore, lower

in potential than the piping systems.

Where highly localized or concentrated

damage is found at such intersections, the

evidence is pretty conclusive that it has

been caused by a discharge of stray cur-

rent to the other metal structure. Where
the corrosion is general and no other

structure is nearby, there is always a

question as to the cause of the damage
even though the pipes may be positive to

a car track on the same street. As a rule

electrolytic corrosion of pipes is not seri-

ous except at intersections with, or close

approach to, electric railway tracks or

other underground structures.

The fact that gas and water services of

wrought iron and steel may have shown
a more rapid rate of deterioration during

recent years than prior to the installation

of electric railways does not necessarily

throw the responsibility for such damages
on the railways. The manufacturing pro-

cesses by which steel and wrought iron

pipes are made have undergone such

changes as materially affect their compo-
sition and structure, and it is a well

known fact that modern materials are

much more subject to corrosion than those

produced by the older methods. This con-

dition alone is no doubt responsible for

the short life that is experienced by pipes

in many localities.

Experiments ty the National Bureau of

Standards

A knowledge of the effects of different

"kinds of soil on the corrosion of buried

metal structures was considered of so

much importance that a year ago the

American Committee on Electrolysis, in

cooperation with the National Bureau of

Standards, and a number of pipe manufac-
turers.instituted a comprehensive and
nation-wide investigation of the subject.

Thousands of small samples of different

kinds of pipe were prepared by the manu-
facturers, and these have been buried in

about 40 locations widely distributed

throughout the entire country. All kinds

of soil and climatic conditions have been
included in the tests. Several samples of

each kind of pipe are included in each set

which will permit of unearthing them
progressively over a period of years.

Every sample was carefully weighed and
the loss of weight resulting from soil cor-

rosion can, therefore, be determined in an
accurate and scientific manner. It is ex-

pected that positive results will be ob-

tained in a period of two or three years

and more definite results will develop as

time elapses. These tests will be inde-

pendent of any stray current action and
are designed solely to determine the ef-

fects of different soils on different kinds

of pipe, including lead, cast iron, steel,

wrought iron, as well as some special ma-
terials. The whole investigation is being

carried out in the most thorough manner
by the Bureau of Standards and is being

watched with great interest by the manu-
facturers and users of pipe.

The results of these experiments should

be helpful in determining to what extent

stray currents are responsible for the

large amount of corrosion, particularly on
steel and wrought iron pipes, that is in

progress in most of our cities.

The Earth Current Meter a New
Instrument

Another important development which
is enabling engineers to differentiate more
clearly between stray current electrolysis

and soil corrosion is the earth current

meter which has only recently been per-

fected by the Bureau of Standards. In-

stead of measuring the potential difference

between pipes and adjacent car-tracks,

which is not a reliable criterion of the

hazard to which the pipes are exposed, the

earth current meter measures directly the

density of current discharge from the pipe

surface to the earth. This instrument Is

now available, and where the necessary

time and effort is given to its application,

results can be secured, the validity of

which cannot be questioned.

Damaged Pipes Still in Service

Pipes are often badly damaged if not

totally destroyed long before actual fail-

ure takes place. This is particularly true

of cast iron mains and low pressure gas

services. When cast iron is corroded by

stray currents there is left intact a resi-

due of carbon and iron oxide which is

strong enough to withstand gas pressure

and even water pressure. It is not an

uncommon practice in some cities to re-

move water mains which have been so

badly damaged by electrolysis that holes
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can be cut through them with a pocket
knife. This is obviously a dangerous con-

dition as failure is most likely to occur
daring a fire when the pressure has been
increased. Cast iron gas mains are sel-

dom replaced on account of corrosion as

they remain gas tight even after the iron

has been largely removed. It is also re-

markable to what extent wrought iron and
steel services can be damaged and still

remain substantially gas-tight. This is

particularly true in dense clay soil. It Is

true, of course, that leaks may occur as

soon as tke wall of the pipe is punctured,

but on the other hand, service is often

maintained with little or no leakage of

gas through services that are almost to-

tally destroyed.

This condition introduces another diffi-

cult factor in the problem of ascertaining

the cause of corrosion. Pipes are often

uncovered or removed which show severe

cori'osion, and the question always arises

as to whether the electrical conditions

which prevail at the time of the examina-

tion are responsible for the damage or

whether some previous and unknown con-

dition associated with tlie operation of

the electric railway or the bonding of the

tracks was the cause.

Corroded pipes are always a source of

danger and many fires and explosions

have been traced to leaks resulting from
such conditions. Leaks from gas pipes

may manifest themselves by the odor of

gas in buildings or streets or by dead

grass or trees. Escaping gas dries out

the earth, thus destroying vegetation and
in some cases it may also have a toxic

effect. Escaping gas often finds its way
into street conduits, vaults and buildings

where it may be ignited with serious con-

sequences. Tlais happens most often in

winter when leakage cannot take place

through the frozen earth crust.

Electrolysis Prevention

Space does not permit of going exten-

sively into the various methods of elim-

inating or improving electrolysis condi-

tions, but a brief discussion of a few of

the accepted methods of mitigation may
be helpful to those who are not familiar

with this phase of engineering.

Pipe coverings in the nature of dips or

wrappings have not proved to be effective

in preventing stray current action for any
considerable period of time, although such

protective coatings are of distinct benefit

where soil action is the principal source

of damage. Insulating joints in mains
are often used to good advantage, but

their locations should be selected by a

competent engineer with full knowledge
of the pipe network and the electric rail-

way circuit. Insulating joints in individ-
ual services have not been extensively
used, perhaps because no satisfactory in-

expensive joint has yet been developed.
Great possibilities for protection lie in in-

sulating individual services which cross

under street railway tracks, as this is the
most frequent source of damage. In order
to be effective the service must be insu-

lated both at the main and at the meter
to insure against current entering by way
of gas water heaters.

Some companies have made a practice

of laying two mains on streets occupied
by car lines where electrolysis conditions
have proved to be very bad. This practice

enables them to run short services to their

customers without approaching the car-

track, and where this is possible little or
no trouble has been experienced. It is

not possible here to take up the merits
and demerits of electrical drainage of

pipes as a means of electrolysis mitigation.

The practice is taboo with a number of

gas companies because of their aversion

to inducing currents to flow over their

mains and making them a part of the re-

turn circuit of the electric railway sys-

tem, with possibility of fires and explo-

sions that may result from such ctirrents.

On the other hand, many gas and water
companies have protected their system by
the use of electrical drainage.

None of these methods enumerated
really strike at the seat of the electrolysis

problem which is primarily one for the

electric railways to take care of. While
it is not possible completely to insulate

their rails from the earth and thereby
prevent the escape of current to the earth,

it is possible by good bonding and a suffi-

cient number of substations and return

feeders so to reduce the voltage drop on
the tracks as to eliminate, in a large

measure, stray currents from the earth

and underground structures. The matter
of electrolysis prevention is now being
given more attention by the railway com-

panies than it was in the past, and al-

though in many places serious damage is

still in progress, it is by no means as

prevalent as it was in the early days of

electric railways. There is also a grow-
ing spirit of cooperation between the rail-

Avay companies and other utilities which
enables them to handle this problem
jointly and to the best interests of the

public. Local electrolysis committees have
been organized in a number of cities which
represent the best practice at this time

in electrolysis prevention.
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HIGHWAY BRIDGE CONDITIONS IN

MASSACHUSETTS
By William, F. Williams, Commissioner Mas-

sachusetts Department of Public Works,
State House, Boston, Mass.

Of the many interesting problems be-

fore the Department of Public Works of

the Commonwealth of Massachusetts, per-

haps no one of them involves the elements

of safety to life and property more than

the highway bridges of the state. For

about two years a bridge survey has been

carried on largely by mail through the

Selectmen of towns and engineering de-

partments of the cities, although Boston

and larger cities have been omitted for

the time being.

The survey has also been confined to

bridges 20 ft. or over in length, notwith-

standing the department draws the line

at 8 ft. and anything of a shorter span

is classified as a culvert; but the Federal

Government limits its assistance to

bridges over 20 ft. in length. The prin-

cipal reason, however, for eliminating

bridges under 20 ft. in length was to get

a quicker inventory of the more important

structures whose repair or replacement to

meet the conditions of modern traffic

would require special consideration struc-

turally and financially.

It should also be stated at this time

that most of these bridges are owned ana
maintained by the town or county in

which they are situated, although the

character of the traffic is largely deter-

mined by the condition of the highways
built and maintained by the state.

The present inquiry is also limited to

securing only a general description of

the bridges covering location, dimensions,

age and present condition, and from the

returns so far received we find there are,

outside of the large cities, over 500

wooden bridges and about 450 iron or

steel bridges that must be extensively re-

built or replaced by new structures within
varying periods of time, but not exceed-

ing 20 years.

From this brief statement, you will re-

alize the size and gravity of the bridge

problem that confronts the towns and the

Commonwealth, and the necessity for the

adoption of a policy that is safe and eco-

nomically workable.

In arriving at the probable strength of

these bridges, it is reasonable to assume
that the wooden bridges were built by
rule of thumb, and the stresses were not

actually calculated. It is evident, how-
ever, that the iron bridges were carefully

designed to meet the load requirements of

their period.

It is also an interesting development of

the survey that many of the old bridges,

both wood and iron, are much stronger

than they are popularly supposed to be.

If it were not for this fact, the Common-
wealth would be confronted with an ap-

palling financial problem.

There appears to be a general tendency
to forget the original factor of safety In

casually considering the strength of an
old bridge. The average person is also

more or less affected by the looks of the

structure and especially by the noise

caused by loose planks and the rattle of

counter rods in iron trusses, especially

in the pony type. It is too true that very
few iron or steel bridges are kept prop-

erly painted. In some cases, the neglect

is so apparent and the results so serious

that it is difficult to understand how the

officials in charge escape public censure.

Our investigations have also shown that

the metal work of the old wrought-iron
bridges is in remarkably good physical

condition and even the more modern steel

bridges, that are not near salt water, have
not suffered as much from corrosion as

might be expected from a casual view.

It is all too apparent, however, that steel

bridges are seldom kept properly painted.

Generally they are left until corrosion

has progressed so far that the entire

metal surface has to be sand blasted or

scraped and every vestige of the old paint

removed, then they are painted two or

three coats of paint and forgotten for an-

other period of five or ten years.

The examination of many truss bridges

in all parts of the state has shown that

with few exceptions the floor joists or

stringers are weak, but the trusses are

generally strong enough for the maximum
load that can use a public highway with-

out a special permit. This is probably

due to the fact that engineers for a num-
ber of years have used a live load of 75

to 100 lbs. per sq. ft. of floor and side-

walks for computing truss stresses which
are the loads still used, but the assummed
moving load was very much lighter than

the maximum loads of today.

We have found wooden floors carried on
light 6-in. eye beams where the panel

length was 16 ft. Of course such a floor

is very elastic and there is a great deal of

vibration when a load is passing over it.

It was also customary to use a few wooden
joists of the same depth as the eye beams
for spiking the floor plank to, in place

of spiking them to wooden pieces bolted



Feb., 1923 MUNICIPAL AND COUNTY ENGINEERING 55

to the upper flange of the eye beams. In

fact, that is still a common practice, al-

though it is a very poor method as the

wooden beams deflect more than the steel

beams and cause the latter to act as a

pry which loosens the spikes in the plank.

In many cases by the substitution of

heavier stringers and a new floor, exces-

sive vibration is eliminated and a new
lease of life for the structure is secured

at a comparatively small cost. Of course

the dead load is increased but this is more
than offset by the elimination of Impact

stresses which in the case of heavily

loaded motor trucks is a very serious men-
ace to the structure.

Another rather dangerous feature of

most of the old bridges is the lack of

wheel guards that offer any substantial

resistance to a collision with the truss

members. This danger is accentuated by
the narrow roadway, which is seldom
more than sufficient for two trucks to

pass with careful steering, and also by
sharp curves in the approaches which is

so common a feature of those old bridges

which for reasons of economy were nearly

always built at a right angle to the

stream.

While all modern bridges are designed

to carry safely a definite maximum mov-
ing load, Massachusetts has no legal

standard load for highway bridges; but

a highway bridge carrying a street rail-

way must receive the approval of the

Department of Public Utilities, which has
adopted certain rules and standards that

are used generally by engineers in this

state when designing both highway and
railway bridges.

For suburban or heavy country high-

way bridges: For the floor and its sup-

ports, a uniform load of 100 lbs. per sq.

ft., or a 20-ton auto truck having 6 tons

on one axle and 14 tons on the other axle,

the axles being 12 ft. apart and the dis-

tance between wheels 6 ft. This truck is

assumed to occupy a floor space 32 ft. in

length and 10 ft. in breadth. For trusses

or girders, 80 lbs. per sq. ft. of floor sur-

face for spans of 100 ft. or less, and 60

lbs. for spans of 200 ft. or more, with

proportional allowance for intermediate

spans.

Under the Massachusetts law, 14 tons

is the maximum weight of vehicle and
load that can use a public way without a

written permit from the authorities In

charge of the way. This law says noth-

ing about bridges, but it is assumed that

a bridge is a part of the road on which

it la situated and is, therefore, included
within the term "public way."

Other provisions of law, however, have
apparently relieved a county, city or town,
from any liability for damages resulting
from loads that exceed 6 tons, including
the weight of the vehicle.

The law also provides that notices may
be posted on bridges stating the maximum
weight of vehicle with load which the
structure will safely carry. In the case
of bridges on any earth, sand or gravel
road, this maximum weight of vehicle

with load is specifically fixed as 6 tons.

The difficulty with these laws in prac-

tice Is that the notice rarely ever states

the actual safe load, as in almost all cases
the bridge will carry much heavier loads
than that named in the notice.

The notice should state the actual max-
imum load the bridge can safely carry
as determined from an Inspection by a
competent engineer, and any damage to

the structure resulting from its use by a
load heavier than that stated in the no-

tice, should be recoverable in an action

at law from the owner of the vehicle that
causes the damage.

In this way many of the old bridges

can be utilized safely and without serious
Inconvenience to traffic, until they can be
rebuilt or replaced by modern structures,

and excessive financial burdens will not
be placed upon the county, city, town or
state.

In other words, the equity in existing

bridges should be utilized as far as it is

consistent with safety, and a sound eco-

nomic policy of replacement.

At present, the state is building only

reinforced concrete bridges of the beam
and slab type for spans up to 40 ft. In

the clear, and the arch for spans over
that length. The roadway is 26 ft. wide
In the clear between wheel guards, and the

fences are reinforced concrete of the post

and panel type. The country bridges do

not have sidewalks.

TILE DRAINAGE OF HIGHWAYS IN

IOWA
By J. L. Parsons, County Engineer, Ft.

Dodge, Iowa

That the drainage of roads is a funda-

mental requirement is generally recog-

nized and needs no discussion. In gen-

eral the policy of draining all graded

roads, both county and primary, with

lines of tile constructed on both sides of
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the roadbed is the rule in the State of

Iowa. In my territory, where land drain-

age has proven so beneficial, the complete

drainage of roads as rapidly as possible

is the one item of construction that has

not been criticized.

In my opinion these two lines of tile

should be constructed the entire length

of a road that is being prepared for gravel

or pavement surfacing, over the knoll as

well as through the low places. If a

sufficient number of inlets are constructed

the passage of surface water in road

ditches, or the formation of small ponds

caused by obstructions, is largely pre-

vented and the resulting saturation of

the grade is reduced to a minimum.
The efficiency of this form of tile drain-

age is measured by soil stability and de-

pends upon the physical composition of

the soils in the roadbed. For convenience

reference will be made to three classes of

roadbed soils; sandy, surface and clay or

close-grained soils. In the first case there

is no question of the rapid movement of

all excess soil waters laterally to the tile

lines. This will prove true even though

there is present only a small percentage

of sand or gravel. In the second case

where the top soil has not been removed

in the construction of the grade, and

where the material added in grading op-

erations consists of top loam, drainage

is generally facilitated by the numerous
watercourses formed in the soil by plant

growth and percolating water. It is in

the third case that the danger signal is

sounded. Difficulty arises because of the

greater capillarity of the close grained

soils. Such soils will draw water for dis-

tances as great as 8 ft. and often hold in

excess of 50 per cent of water by weight.

In many cases tile lines constructed in

the side ditches will benefit these soils

very little because of water bearing

strata extending laterally or longtitudin-

ally below or between the tile lines from

which the sub-grade becomes saturated

by capillarity. Once the sub-grade be-

comes saturated, whether by the retention

of water on the surface or by capillarity,

the road surface will soon pound to pieces

under heavy travel. Sub-grades of this

character may give little trouble during

the warmer seasons and become quag-

mires during the spring thaws. Appar-

ently this is a result of the expansion of

the saturated soil during freezing and its

consequent contraction when thawing out.

In Webster County in the spring of

1922 we experienced considerable diffi-

culty with bottomless roads. In all cases

excepting one the breaks occurred in cuts,

where the top soils had been removed,
and all of them on roads recently graded.

Also in most cases tile lines had been
constructed on both sides of the road. In

an attempt to keep all lines of travel open
on the main roads different expedients

were tried. We had little, success with
gravel, but in several cases we were able

to bridge the breaks by applying heavy
coatings of cinders. One aggravated
break was temporarily bridged by two
lines of bridge plank. In several cases

we employed adjacent farmers to pull un-

fortunates out of the mud until a remedy
could be devised, the bills to be paid by
the county. The most effective results

were achieved by lateral tiling where out-

lets were available. Two emergency
gangs were organized as soon as the frost

could be broken by the use of picks and
lateral tile lines constructed across the

affected areas at approximately 20 ft. in-

tervals. The tile were constructed at

depths of 2 to 3 ft. The beneficial results

were immediate and pronounced in all

cases where this work was done. The
permanent effectiveness of this method
can be determined only after a more ex-

tended experience. My opinion is that in

some cases it will be necessary to fill the

tile trenches with gravel or cinders and
to construct tile lines at still closer in-

tervals.

The foregoing paper by Mr. Parsons
was presented at the recent annual meet-

ing of the Iowa Engineering Society.

WATER INFILTRATION IN SEWER
SYSTEMS

By H. V. Pedersen, State Sanitary Engineer,
Des Moines, Iowa

Excessive infiltration in Iowa sewer
systems has given rise to certain prob-

lems for which few engineers have really

taken time for working out a satisfactory

solution. In years past it has been easy

to say, "build the sewer lines tight so as

to exclude all water or put in under-

drains," but these theoretical proposals

do not always prove practical. Those
that have not given the matter much
thought may wonder why there should be

problems, but those towns of the State

that have been compelled to install sew-

age treatment plants to dispose of their

sewage properly and those engineers of

the State who have had opportunities to

visit and study various plants should not

have a particle of doubt as to the trou-

bles caused by excessive infiltration.
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Out of the total number of 190 munici-

pal sewage treatment plants in the State

122 are equipped with the shallow, Cam-
eron type of tank. Manj' of these tanks

are of just sufficient size to take care of

the needs of the town. There are some
exceptions where the plants are much too

small and some where the tanks will be
plenty large enough for years to come,
but the great majority of Iowa plants are

laboring, even in normal times, under the

heavy load forced upon them. Every time
it rains, and more especially in the

spring, the water that finds its way into

the sewer system through infiltration is

excessive for the good operation of the

plant and the tank tends to unload its

contents out onto the filters where it

causes ponding by reason of the surface

mat.

Causes of Infiltration

This excessive infiltration may be due
to several causes. (1) The contractor or

plumber to whom the duty of construction

has been given may fail to lay the pipe

on a proper bed or cement the joints as

specified by the engineer. (2) The con-

tractor may do the work entirely accord-

ing to specifications but the engineer has
failed to judge the conditions of the vari

ous stratas and to provide for suitable

construction. (3) It may be that at places

all the precaution of both the contractor

and engineer are of no avail and excess

water finds its way through seemingly
watertight joints into the sewer.

There is little excuse for the first

cause. The contractor should be made
to understand that if he did not make the

sewer joints as tight as he could, or pro-

vide a safe foundation for the pipe he
would not be paid for his work. Too
many times have contractors gone along

with construction, allowing their men to

do inferior work and then make a big

bluff at the end of the job. Men trained to

lay pipe often are of such intelligence that

they do not realize the troubles caused by
infiltration and do not take pains and, in

some cases, actually try to slip one over

on the inspector. It is known that some
men take great delight in cheating, just

to boast about it later.

Then, too, keen competition in bidding

often makes it impossible for the con-

tractor to do good work and break even.

Naturally a contractor wants to make
money on the job. The town awards the

job to the lowest bidder, makes the con-

tractor slice and cut his bid in order to

get the job and then expects first-class

work. Competition is a good thing but

all towns and all engineers must realize

that a sewer job should be let at such
a price as to allow the contractor to do
first-class work and make a profit. If

the engineer would see that a contractor
gets a good price and then demands the
very best job possible it is the opinion of
the writer that 75% of the troubles of in-

filtration would be overcome at the start.

The second cause is often more difficult

to determine and may, in a way, be more
excusable. It is not possible to test every
foot of a proposed sewer system and an
engineer can only base his conclusions
and draw up his specifications on what he
knows. But even if a set of specifications

may be protected by a suitable foundation^
clause it is often the fault of good judg-
ment whether or not a certain grade of

sand makes a good foundation. In a sub-
urb of a certain city in Iowa a sewer
system was recently constructed. The
geological formation was such that a
great deal of fine running sand was en-
countered. The contractor had bid a
straight price on natural foundation and
so much extra for every foot of made
foundation. In order to save the city as
much expense as possible the engineer in

charge gave orders, in many cases, not
to protect the pipe by laying it on a good
prepared foundation, but to take a chance
on the supposedly good natural sand
foundation. At the final inspection it was
learned that the pipe in many places con-
tained much sand and water and upon in-

vestigation it was discovered that the
pipe had settled to such an extent as to

cause the joints to open enough to allow
the fine sand to wash in.

There are very few places in Iowa
where the ground is entirely free from
sand veins and most of these sand veins
contain great quantities of water. It is

not practical to put in under-drains to

take care of one or two sandy places and
oftentimes it only takes one sand pocket
to yield enough water to cause troubles
at the sewage treatment plant. These
special places are left entirely to the
engineer in charge to overcome. A suit-

able foundation should be determined
upon and special care should be taken to

secure tight joints regardless of the rest

of the system.

We now come to the third cause, which
cause is the hardest to understand and
overcome. It seems on first thought high-

ly improbable that if both contractor and
engineer take all the necessary precau-

tions known that the sewer will still

leak, but it is a sure fact. A sewer was
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being laid up a rather steep hill in a cer-

tain sewer system in Iowa. The ground

was a hard yellow clay with an occasional

stone. As the trenching machine was

just roundins the top of the hill it struck

a sand vein and without a single mo-

ment's notice, the water began to wash

in sand and dirt and before the men in

the trench could act they were standing

knee deep in water. It took a week to lay

the pipe a distance of 20 ft. through this

vein. The trench machine had to be aban-

doned and hand work adopted. Every-

thing a man could think of was done to

lay the tile to exclude the water, but upon

final inspection it was learned that the

pipe on this hill flowed one-fourth full of

water in spite of all the precautions. The

whole secret was that the water from

the sand vein began to follow the pipe

and although the joints were watertight

at the sandy place it seeped through the

crevices far below where less precaution

had been taken to secure tight joints. In

this case no one could blame the contrac-

tor and no one could blame the engineer.

It was one of those places we too often

forget to take into consideration when de-

signing a sewage treatment plant to take

care of excess infiltration.

There may be other reasons why water

finds its way into a sewer. It is not my
intention to point out all the various pos-

sibilities, my idea is to point out and to

prove that although it is possible to con-

trol the amount of infiltration by good

design and good construction, to a cer-

tain extent, it is not possible, under our

present day methods of sewer construc-

tion, to exclude water entirely, if there is

any water in the ground to get in.

Almost every engineer will admit that

most sewer systems leak. The Iowa State

Board of Health, through its rules and

regulations, admits that most sewers will

leak when it specifies that a system where

the infiltration is not more than 1.6 gals,

per linear foot per day for the entire sys-

tem is considered good construction.

The theory is generally advanced that

if a new sewer system leaks more than

1.6 gals, per foot at the final inspection,

it will tend to tighten up as it grows

older. This may be true and it may not.

No doubt there is a tendency for some

joints to fill with dirt and sand and some
water is excluded, but there is very little

proof that this is as great as we like to

think. From the great amount of infiltra-

tion that has been observed in a number
of old sewer systems in Iowa, during time

of rain, it is the opinion of the writer

that if a sewer leaks when it is first

laid, it will always leak.

Too little attention is given to securing

watertight joints, even today. Every
once in a while some better informed citi-

zen of a community rises up in indigna-

tion and makes life miserable for an en-

gineer or contractor, but somehow or

other everything quiets down after a lit-

tle. Everyone seems to argue, "well,

what difference does it make if a little

extra water does get into the sewer? The
sewer is large enough and can take care

of it." I will admit that a little extra

water from infiltration in a sewer which
discharges directly into a stream does no
particular harm, but I do say that extra

water from infiltration in sewers where
the sewage is treated does have many
bad effects. Take for instance, in the

spring of the year after a tank has gone
all winter without cleaning. As long as

it is cold no one wants to clean it out

and it is neglected as long as possible.

All of a sudden a warm day melts the

snow or a heavy rain sets in which pene-

trates the ground and finds its way into

a sewer. Now when most of our shallow

septic tanks become full of sludge the •

detention period becomes less and less

and in many cases even the slightest

amount of extra water tends to create

currents within them. These currents stir

up the light sludge like particles which
rise to the surface and pass on out to the

filters where in less than a day's time it

has rendered the filters incapable of filtra-

tion. When we stop to consider the great

number of plants in Iowa that are actu-

ally put out of commission every year

and require a big expenditure of money
to put them in shape, isn't it worth while

for us all to consider a few possible ways
of overcoming the trouble?

There has been some talk of using cast

iron pipe for sewer construction. This

method would certainly reduce infiltration

but whether or not the extra cost of con-

struction would be worth the having less

trouble at the treatment plant is a ques-

tion I am not ready to discuss. It is cer-

tain that in some sandy places it would

be well worth the engineer's time to con-

sider whether or not the use of cast iron

pipe would be cheapest in the long run.

Some use has recently been made of

compounds in place of cement for filling

joints. The first experiments of these did

not prove very satisfactory, but the com-

pounds on the market today seem to be

giving satisfaction. Present day methods

of making cement joints do not secure
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watertight joints and if compounds are

proving satisfactory they should be

adopted by every engineer. It is certain

that if compounds will prove durable and

tight joints can be secured under all con-

ditions that such methods of sewer con-

struction should be universally adopted

even if they cost from 10 cts. to 15 cts.

per foot more than cement joints.

It has been observed that troubles from

excess infiltration are more noticeable m
the Cameron type of septic tank than in

the Imhoff. Wherever a place is found

where water is sure to be encountered

the installation of a larger Imhoff tank,

than would otherwise be needed, would

be one way out of the difficulties. It has

also been noticed that the deeper the

Imhoff tank the less troubles are en-

countered. It is the opinion of the writer

that more use should be made of the

two-story tank and that the engineers

refrain from installing the shallow type

of tank, except where it is absolutely

necessary to do so.

But no matter what we might suggest

as remedies for systems that are yet to

be built, this does not relieve the trou-

bles of the plants now in operation. Sev-

eral of the plants in Iowa that have given

trouble have been provided with a shut-

off valve that governs a by-pass line. This

may on the face of it, seem to solve the

trouble but when we stop to think that

most of the plants are located outside of

the town and that it often rains at night

it is really absurd to believe that a care-

taker will rush out to the plant and open

the valve to relieve the tank at all hours.

In order to eluninate this human fac-

tor the best scheme yet devised to over-

come the difficulties seems to be m the

installation of an overflow weir. An ad-

justable weir should be so placed in a

manhole, near the plant, that when the

pipe flows above a certain height it will

overflow into a by-pass line, thus reliev-

ing the treatment plant of excessive

waters. It is far better to let some of

the water escape directly into the stream

at time of storm than to put the treat-

ment plant out of commission trying to

force it all through.

Sewage treatment plants are built to

reduce the sewase of a community to a

non-putrescible state. The fact that

there are only 190 plants in the State

does not mean that all the other commu-

nities will get by forever without one. It

is predicted that many more treatment

plants will be built in this state during

the next 25 years, but just because a

community is not contemplating the in-

stallation of a sewage treatment plant at

this time is no sign that the pipe system

should be poorly constructed. Sewer sys-

tems in Iowa are not built like they

should be. The whole idea of the con-

tractor seems to be that of throwing the

pipe into the ground any old way and if

the engineer attempts to force good con-

struction he is immediately "black-balled"

by the contractors.

It has been stated that many treatment

plants in Iowa are suffering today be-

cause of excessive water of infiltration

and I have pointed out a few causes of

excessive infiltration. If this State is de-

sirous to keep in the race of sanitary

progress and Keep its streams free from

pollution we must urge many more towns

to install sewage treatment plants, but if

we are going to build high priced treat-

ment plants, only to stand idle because

they cannot be operated properly, I for

one would advise against the building of

treatment plants altogether. Engineers

must either work toward designing plants

so simple and so fool proof as to operate

almost mechanically under all conditions,

or improve in the design of the sewer line

and house connections. Contractors must

either be made to understand that it is

important to exclude all unnecessary

water from the sewer by laying the sewer

pipe on a good foundation and then make

every joint as tight as possible, or be pro-

hibited from completing the job. Present

day methods of constructing sewers in

Iowa do not tend to secure watertight

joints and it is the opinion of the writer

that it is the engineer's duty so to mould

public opinion as to make it possible to

design and construct a sewer system in

such a way that it will actually perform

the work for which it is built.

The foregoing paper by Mr. Pedersen

was presented at the recent annual meet-

ing of the Iowa Engineering Society.

THE USE AND ABUSE OF HIGH-

WAYS
By T J Wasser, State Highway Engineer of^ New Jersey, State House. Trenton,

N, <7.

I wish to present what I have observed,

investigated and studied for the past

eight years, relative to the use and abuse

of our highways.

It was in 1915, while I was County En-

gineer of Hudson County, New Jersey,

that I first took up the subject with WIl-
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liam L. Dill, Commissioner of Motor Ve-

hicles of New Jersey, and stated that it

was necessary to have additional legis-

lation to protect the highways from the

abuse brought upon them by commercial

motor vehicles as they were being oper-

ated at that time.

The Commissioner immediately ap-

pointed a committee, of which the writer

was made chairman, to investigate and

report on the matter. This committee,

after a year's work, submitted a report

which was immediately incorporated into

a legislative bill, introduced, passed and

is at present a part of the New Jersey

statutes.

My investigation and studies since that

time, and more particularly during the

year 1920 when I served as a member

of the Motor Traffic Commission ap-

pointed by the Hon. Edward I. Edwards,

Governor of New Jersey, have convinced

me that, due to the growth and develop-

ment of the motor industry, the funda-

mental principles involved in the financ-

ing, design, construction, maintenance

and use of the highways no longer con-

stitute a state proposition, but that it has

become a national matter.

Much good work has been done by va-

rious individuals and organizations

throughout the country looking toward

this end. Literature has been published,

and many articles written, but in nearly

every case the author has presented the

matter from his viewpoint alone, without

giving consideration to the needs of

others, and no concerted effort has been

made, on broad lines, to bring the several

interested parties together. The National

Highway Traffic Association did attempt

this; in fact it held a meeting in New
York City, which I attended, and at which

the several interests were represented.

However, at the end of this meeting, the

views expressed were just as far apart as

they were before, and they are just as far

apart today.

My experience in public life leads me
to make the following statement: "There

is a solution for every public problem if

we eliminate the selfish interests in-

volved," and I make that statement as ap-

plying to this problem.

Other attempts have been , made to

reach a satisfactory conclusion by con-

ference, but without success, either in

whole or in part. The pamphlet entitled

"State Regulation of Motor Vehicle Com-
mon Carriers" issued in 1922 by the Mo-

tor Vehicle Conference Committee, affil-

iated with the National Automobile Cham-
ber of Commerce of New York, cites the
arguments presented for and against

State control of common carriers. That
is only one phase of the subject, and a
final solution of it was not found by that

committee, although state regulation of

the automobile carrier is already well es-

tablished in many jurisdictions.

President Harding's address to Con-
gress under date of Dec. 8, 1922, treated
this phase of the subject as follows

:

Proilem of Transportation

"Manifestly, we have need to begin on
plans to co-ordinate all transportation
facilities. We should more effectively con-

nect up our rail lines with our carriers

by sea. We ought to reap some benefit

from the hundreds of millions expended
on inland waterways, proving our ca-

pacity to utilize as well as expend. We
ought to turn the motor truck into a rail-

way feeder and distributor instead of a

destroying competitor.

"It would be folly to ignore that we live

in a motor age. The motor car reflects

our standard of living and gauges the

speed of our present day life. It long ago
ran down simple living, and never halted

to inquire about the prostrate figure

which fell as its victim. With full rec-

ognition of motor-car transportation we
must turn it to the most practical use.

It cannot supersede the railway lines, no
matter how generously we afford it high-

ways out of the public treasury. If freight

traffic by motor car was charged with its

proper and proportionate share of high-

way construction, we should find much of

it wasteful and more costly than like

service by rail. Yet we have paralleled

the railways, a most natural line of con-

struction, and thereby taken away from
the agency of expected service much of

its profitable traffic, which the taxpayers
have been providing the highways, whose
cost of maintenance is not yet realized.

"The federal government has a right to

inquire into the wisdom of this policy,

because the national treasury is contribu-

ting largely to this highway construction.

Costly highways ought to be made to

serve as feeders rather than competitors

of the railroads, and the motor truck

should become a co-ordinate factor in our

great distributing system."

The writer feels that the right to reg-

ulate against abuse of the highways,

based on fundamental principles, should
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also be taken Into consideration in con-

nection with the solution of the "Problem
of Transportation." If this is a matter
for Congress to decide let us present the

facts at once.

"Highway" Defined

The writer has been using the term
"Highway," and before making specific

statements regarding the use and abuse
of the highways, he desires to differ-

entiate between the dictionary definition

of the word "Highway" and the meaning
of the word in this paper.

Funk and Wagnall's New Standard
Dictionary of the English Language gives

as the definition of. "Highway":

(1). "A specific line of travel, by lana

or by water over which a right or ease-

ment is enjoyed by the public of freely

passing; a public thoroughfare, as dis-

tinguished from a private way.

(2). In law, a generic name for all pub-

lic ways, whether by legislation, dedica-

tion, or necessity.

(3). A main road as distingushed from
branches and byways of minor usefulness.

(4) . A common or open way or course."

In this paper, however, the term "High-

way" will always refer to a graded road-

way of a main public thoroughfare upon
which is constructed a durable pavement
of sufficient width and thickness to per-

mit of two vehicles of the maximum size

carrying the maximum loads permitted

by law to pass each other safely and with
sufficient clearance at the maximum legal

, speed.

Use of the Highways Prior to Completion

The highway during its period of con-

struction is the greatest medium through
which desirability of equipment, ma-
terials, products, and methods that enter

into its construction are determined, and
records properly and accurately kept dur-

ing this period are of inestimable value

for future consideration.

Experimental road work carried on by

a state should be done in conjunction with

the Federal Bureau of Public Roads, even
though the work is financed wholly by the

state. Such a procedure would eliminate

much duplication of effort, would lead to

the establishment of a uniform system of

securing and recording information, and
would provide for the dissemination of

such data among the other states. It is

especially desirable in the case of ma-
terials, methods and appliances controlled

by their producers that conclusions, based

on actual use on experimental sections,

be digested and transmitted by the Bureau
rather than by the agency having a com-
mercial interest in the article.

Abuse of the Highways Prior to Com-
pletion

While highway construction is rated as
the fifth industry of the United States
there is a lack of co-operation among the
several interests involved, with a result-

ing unnecessary added expense. This can
best be corrected by recognizing the sev-

eral component parts of the industry, and
by standardizing as nearly as possible the
products used and methods employed.

There should also be full recognition
of the importance of the highway indus-
try by the Interstate Commerce Commis-
sion and State Public Utility Commis-
sions in the fixing of equitable freight
rates on materials used in highway con-
struction. Reasonable open top car serv-
ice also should be provided at times when
preference is given to carrying coal. The
latter requires intelligent regulation in
place of the drastic action that has been
experienced in the past few years.

The greatest abuse often comes to a
highway before it is built, namely, failure
to provide adequate drainage, faulty
judgment as to type and width of pave-
ment, and choice of location to suit cer-
tain interests.

There are frequently abuses in con-
nection with financing, design, and con-
struction of our highways. Some of the
more evident of these abuses are:

Making the term of bonds longer than
the life of a pavement.

Failure on the part of the engineer to
provide a design and type of construction
to meet the requirements of modern
traffic.

Faulty construction on the part of the
contractor for personal profit.

Inefficient inspection due to lack of
knowledge, and to insufficient salary be-
ing paid to attract capable men.

Acceptance of inferior work.

Permitting inferior material to be sub-

stituted for that specified when delays are
brought about by conditions beyond the
control of the contractor.

Sacrificing quality for speed.

Failure to provide for a satisfactory
well marked and maintained detour dur-

ing the period the highway is under con-

struction.

Designing and building bridges for a
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live load less than that for which motor

vehicles are licensed and narrower than

the graded width of the highway.

Failure to provide for the elimination

ol railroad grade crossings.

Designing underpasses with a head

room less than 14 ft. in the clear.

Lack of co-operation on the part of pub-

lic utility companies and municipalities.

The highway departments should advise

all interested utUity companies and

municipalities as soon as a highway proj-

ect is decided upon, and these interested

parties should immediately proceed to

perform all necessary sub-surface work,

thereby eliminating delay in the progress

of construction and the necessity for

opening the pavement in the near future.

Absence of caution on the part of bond-

ing companies. Bonding companies be-

coming surety for inexperienced persons

who are operating under the guise of con-

tractors or construction companies jeop-

ardize the interest of the State engaged

in highway construction. They should

limit the surety to a fixed amount for the

first contract, increasing the surety on the

second contract, and so on until the ap-

plicant establishes his responsibility for

carrying out contracts of magnitude.

The tendency of contractors to bid too

low. This fault has had more to do with

the performance of inferior work than

any one other cause, and inexperienced

contractors just entering highway con-

struction are chiefly responsible, yet the

bonding companies will go on their surety

just the same as they will for experienced

contractors.

Use of inferior material. Competi-

tion in manufacturing or producing ma-

terial used- in construction Is such that

inferior material is frequently put in com-

petition with satisfactory material, and

by under selling is used in the work. In

many cases where inferior material has

been rejected by engineers and oflQcials

they have been charged with favoring

some particular material or product for

reasons other than its merits.

It has been definitely determined that

excessive use of water in mixing injures

the quality of concrete, yet in many
cases engineers, contractors and inspec-

tors still permit the use of excess water.

The contractor permits it because his

force can turn out more work, and he

claims it just as good. The inspector

tries to remedy matters, but is unsuc-

cessful. The Chief Engineer can not see

all the work, and a subordinate in car-

rying out his Chief's desires is accused
of retarding the progress of the work.
However, anything that tends to add un-

necessary cost to the construction and
maintenance of the highway should be
considered an abuse just as much as
should a violation of the provisions set

down to protect it.

All these abuses should be corrected at

once, and the industry protected by the
soundest kind of financing, engineering
design, faithful construction and eflScient

inspection.

The Use of the Highway After Com-
pletion

The use of the highway is very ably
defined by quoting from the report of the

War Department Claim Board in their re-

ply to the State of New Jersey's claim on
behalf of several of its counties, whose
roads failed under the conditions exacted
by the use of them by army transports

during the War period, which reads as

follows

:

"With reference to your claim, and that

of several counties in the State of New
Jersey, for compensation covering repairs

to roads which were used by government
trucks traveling between the different

munition plants and camps in said State,

you were advised that this Board, after

carefully reviewing all the evidence and
circumstances in connection therewith,

has denied the claim."

The following is taken from report of

the Board:
"The roads, even though they were

owned and maintained by the counties,

were public roads and were open to law-

ful use by any individual or organization

which desired to use them.
"If the power of a state to control its

highways has not been delegated and the

state has prescribed no conditions limit-

ing or regulating the use of the highway,
the people are at liberty to use it for

travel, transportation, and communication
subject to the condition that such right

neither interferes with the lawful uses of

the street nor invades the rights of the

owners of abutting lands."

The Assistant Secretary of War has ap-

proved the findings and recommendations
of this Board.
From the foregoing statement it is

quite clear what is considered the use of

highways. That the roads in question

failed under army transport traffic Is evi-

dence that they were not designed nor
constructed to withstand modern traffic.
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Their failure should not be charged to

abuse due to traffic, but should be charged

to abuse by the governing body financing,

designing, and constructing such roads.

At the present writing I am safe in say-

ing that every state has many miles of

such inadequately built roads, the upkeep
and maintenance of which is out of all pro-

portion to the service which they render.

It is, therefore, necessary that only such

highways as are efficiently financed, de-

signed, constructed and maintained be

offered to the public for use, in order that

fundamental principles may be laid down
that will make possible the establishment

of regulations for the use of the highways.

Abuse of the Highways After Com-
pletion

Abuse of the highways is generally

caused by a small percentage of users.

Such abuse frequently results in acci-

dents, causing injury and loss of life and

destruction of property.

Law enforcement alone will not over-

come these conditions or decrease the

number of traffic accidents. The prob-

lem requires: first, adequate traffic plan-

ning, and second, proper enfoi'cement of

regulation according to the plan.

My deductions have been derived large-

ly from observations of conditions in the

more thickly congested sections of the

country, and it is quite possible that

some modification of my suggestions

would be necessary to make them ap-

plicable to more sparsely settled com-
munities. However, the fact must not be

lost sight of that density of traflSc in-

creases rapidly with road improvement,
and that provisions must be made for an
unanticipated increase. Furthermore,
right of way, grading, and major drainage
improvements are practically permanent,
and should be taken care of, once for all,

in the original construction.

It is only necessary to observe the

traffic conditions in any of our cities or

upon our highways to appreciate the

necessity of a wise and equitable policy

of supervision. Such a policy must be
drawn so as to prevent destruction of

life and property.

In orde)' to enable those whose duty it

may become to work out an equitable and
uniform plan to prevent the abuse of the
highways, the writer recommends:
That the minimum graded width of all

main highways be not less than 30 ft.

That this graded width be kept clear
of all encroachments.
That all traffic rules be made uniform.

That a system of marking one-way
streets be adopted, which will be uniform
as to type and location of the markers.

That it is desirable to standardize all

directionary and cautionary signs as to

color and marking, and that posting signs
other than directionary and cautionary on
the right of way be made unlawful, and
subject to a fine for each offense.

That the erection of signs on property
abutting on the highway at curves, rail-

road crossings and intersections be dis-

continued, where such signs would ob-
struct the view of those using the high-
way.

That it is desirable to standardize col-

ors to be used for degree of danger where
illuminated signs are used, for instance,
red at a railroad crossing or dead ends of
highways, green for highway intersec-
tions, and amber for grades and curves.

That a uniform traffic regulation be
adopted for intersecting highways to be
in effect in the absence of traffic officers.

That a uniform maximum height, width,
and length of vehicle be adopted.
That a uniform gross weight of vehicle

and load for each class of commercial
motor vehicle be established.
That all gas filling stations be located

on property abutting on the highways, and
not on the right of way; and that all gas
filling stations shall display a visible tag
on each pump, which shall be placed there
by the State Department of Weights and
Measures certifying as to the accuracy of
said measuring device.

That parking of vehicles on both sides
of a highway opposite each other, where
a minimum distance of 20 ft. between the
vehicles is not provided, be considered a
nuisance and be made punishable by a
fine.

That the erection of all booths and
stands for the sale of goods within the
right of way, and displaying farm produce
in containers within the right of way be
prohibited, and that the use of vehicles
for retailing wares along the highway
where such practice would cause person^;
to congregate on the paved portion be
also prohibited.

That a uniform penalty for operating a
defective motoi- vehicle on the highway
should be provided. It is not the purpose
of this paper, nor is the writer qualified
to discuss automobile design: however,
there is a common defect particularly In
trucks, the correction of which would
eliminate one source of danger. Tail
lamps frequently f:ill to function due to
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the wires h?.-vicg been damaged by

abrasion or exposure to splashing water.

It would seem to l-r an easy matter for

the designer to provide protection fbr

these wires. Other defects that the writer

has in mind are broken or improperly

adjusted braises and badly worn tires.

That legislation be enacted to provide

against motorists running past barricades

on roads under construction, and destroy-

ing unfinished vork.

That sidewalks bo provided for the use

of pedestrians along the highway adja-

cent to built up communities.

That pedestrians using the highways In

the open country shall walk to the left,

and that operators oL all vehicles drive to

the right.

That when one piece shipments that

exceed the maximum weight allowed by

law are made, they shall be shipped on

specially built vehicles so designed as to

distribute the load in a manner consistent

with legal requirements, and only after

obtaining permission from an authorized

source.

That a uniform distinction be made be-

tween maintenance, betterment and re-

construction in order that comparisons

may be made.
That motor vehicle taxation or license

fees should not be any greater than that

required to provide the sum necessary

for maintenance of the highways.

That overloaded trucks being operated

on the highways, when apprehended, be

seized and held for a period of not less

than five days, stored at the owner's risk

and expense, and in addition the owner

fined, in accordance with a penalty fixed

for that offense.

That hauling companies, who contract

for shipments by the ton, when caught

overloading their vehicles, should have

their license revoked, in addition to any

other penalty.

That all operators of motor vehicles

should be licensed, and that they be pro-

hibited from operating a vehicle for more
than twelve consecutive hours followed

by eight hours' rest.

That, in addition to any uniform motor

vehicle law previously recommended, all

applicants for driver's license or renewal

of same be required to submit a phy-

sician's certificate bearing date not more
than one month back of the date of ap-

plication. Certificate should be accepted

only from designated physicians, and
should certify that the applicant is in fit

mental and physical condition to operate

a motor vehicle.

That the examination for driver's

license require the applicant to be able

to read and write English, and that

license be granted only to citizens of the

United States with provisions for tourists

from other countries.

That the owners of all motor vehicles

must carry liability insurance for each

vehicle operated.

That all vehicles, both motor and horse

drawn, be equipped with a clearance light

visible from front and rear. This light

should be of a shape other than round,

located on the extreme left side of the

vehicle or load if over width, and show-

ing green in front and red in rear.

Fundamental Principles

Fundamental principles are those which

can be applied to the financing, design,

construction, maintenance and use of the

highways similarly in each and every

state in the Union.
Financing Highways

It is the duty of the Governing Body
charged with the financing of highways

to provide funds for construction, either

by bond issue or direct tax, using funds

derived from the licensing of vehicles

and drivers for maintenance only.

Design and Construction of Highways
The design and construction of the

highway must first provide for a graded

roadway properly and sufficiently drained

and of a minimum width of 30 ft. Such

a roadway should be free from sharp

curves, steep grades, and all obstructions.

Including ditches, rocks, poles, fences,

signs, drainage he^d walls, narrow

bridges, trees, shrubbery, gas filling sta-

tions, etc.

The design and construction of the

paved surface must be such as to meet

the demand of regulated modern traflBc.

It must be of sufficient width to permit

two vehicles of a size within the legal

limits to pass each other at the legal

rate of speed with safe clearance, and

without danger of collision. In cases

where such a width is not justified, it is

recommended that half-width pavement
be constructed with one edge on the

ultimate center line rather than centering

a narrow pavement on the graded way.

Such an arrangement will best adapt

itself to future widening, and in the mean-

time permits of the maintenance of an

adjacent earth road. Local conditions

will govern in the selection of the side

to be paved, but as a rule it should be

on the right hand side going towards

market.
It must be of a type of construction to
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permit carrying vehicles loaded within

the specified legal limit, without injury

to the pavement.

The construction of the highway de-

pends upon the faithful performance,

trained knowledge and ability of those

engaged to carry out the provisions of the

aesign.
Maintenance

The maintenance, in addition to upkeep,

should provide for keeping the highway

open for traflBc, free and clear of all ob-

structions at all reasons of the year.

Particular reference is made here to the

care that is necessary to keep the shoul-

ders adjoining the paved surface from be-

ing worn away. Excessive work on keep-

ing up the shoulders flush with the pave-

ment is due to insufficient width of paved

surface, and should be charged to faulty

design. The minimum width of the paved

surface of a highway should be classed

as a fundamental principle.

Maintenance should be of the highest

order, in place of permitting the road to

go to pieces for lack of attention to the

drainage system and the ordinary wear

and tear on the surface. Maintenance

does not mean the restoration of a road

that was faultily constructed or a well

constructed road that was injured by over-

loaded vehicles.

If the principles set out are followed,

then the highway is ready for use. If

not, then I firmly believe the highway

has been abused before it has been sub-

jected to use.

Aside from the foregoing fundamental

principles of the financing, design, con-

struction and maintenance of the high-

ways, the writer firmly believes that all

the recommendations made by him to pre-

vent the abuse of the highways, are

fundamental principles for the regulation

of the use of the highways, and that some

action should be taken by this Associa-

tion eventually to make them effective.

The foregoing is the text of the pres-

idential address delivered by Mr. Wasser

at the recent annual meeting of the Amer-

ican Road Builders' Association.

LIVEFIFTEEN MILLION PEOPLE
IN ZONED CITIES

More than 15,000,000 people live in

zoned cities, towns and villages, accord-

ing to information made public recently

by the Division of Building and Housing

of the Department of Commerce. Compu-

tations show that the homes of 27 per

cent of the total urban population of the

country are located in zoned municipal-

ities, and it follows that most of these

homes are protected from intrusion of

garages, stores, warehouses or manufac-

turing plants.

Zoning regulations provide, by a neigh-

borly kind of agreement, that a city or

town shall be divided into districts in

which the uses for which structures may
be built, their maximum height, and the

area of the lot which they may cover, are

established. In line with the zoning plan,

certain districts are set aside for resi-

dences, for apartment houses, for office

buildings, and for manufacturing. Ample
provision is made for normal growth of

business and industrial districts, but the

builder of a garage or factory is not al-

lowed to erect it within a residential

neighborhood regardless of the annoyance

and money losses inflicted on surrounding

home owners.

The Department's investigation shows

that in 1922 zoning spread especially rap-

idly in smaller places. Fourteen towns

with five to ten thousand inhabitants

were zoned during the year, bringing the

total zoned towns in this class to twenty-

three. Twelve places with 5,000 inhabi-

tants or less were added to the list in

1922, bringing the total in that class to

seventeen. The percentage of large cities

which have already zoned remains much
greater, of course, and of the 50 largest

cities in the country, 22 have zoning or-

dinances in effect.

In the entire country, 109 cities, towns

and villages were zoned January 1,

1923, as compared with 55 just one year

before.

New York, the largest city in the

country, has been zoned since 1916, and

in contrast, the smallest zoned com-

munity had only 131 inhabitants accord-

ing to the 1920 census. Eighty-one per

cent of the urban population of New York

state lives in zoned municipalities. Cali-

fornia ranks second among the states

with 71 per cent of her urban population

zoned; Minnesota, third, with 58 per

cent; New Jersey, fourth, with 57 per

cent; and Utah, fifth, with 55 per cent.

The entire District of Columbia is zoned.

In number of places zoned. New Jersey

leads with 31; New York Is second with

17; California, third, with 14; Illinois,

fourth, with 10; Ohio, fifth, with 9; and

Massachusetts and Wisconsin follow wiAi

six each.

The complete list of zoned municipal-
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ities, as of Jan. 1, 1923, with references

to the state acts under which zoning is

permitted, may be obtained from the

Division of Building and Housing of the

Department of Commerce, which also has

available for distribution such pamphlets

as "A Zoning Primer," explaining in pop-

ular style the elements of zoning, and

"A Standard State Zoning Enabling Act,"

a model act for the assistance of states

in preparing laws permitting city zoning.

PREPARATION OF STONE AND
GRAVEL FOR ROAD MAINTENANCE
By A. H. Hvnhle, Superintendent of Main-

tenance, Indiana State Highway Com-
vUssion, State House, Indianapolis, Ind.

(A) Gravel as used in road work might
be classified as follows:

(1) Bank or Bar Run Gravel.

(2) Screened or Prepared Gravel.

(3) Crushed Gravel.

( 1 ) Bank or Bar Run Gravel is so vari-

able that the term means but little ex-

cept in a particular job or as it applies to

a particular bar or pit. Many pits or bars

furnish native mixed material which is

very satisfactory for use in gravel road

work. Where bank gravel is intended to

be used the specification should be made
accordingly—the object of the specifica-

tion being to secure the best grade of

bank gravel which it is practical to se-

cure in that particular locality. It is poor

practice to specify a bank gravel and
then draw a specification that cannot be

met by any gravel in the neighborhood.

Carelessness in writing a specification

and then even greater carelessness in see-

ing that the specification is reasonably

lived up to. has gotten many an engineer

and contractor in trouble and occasionally

the board of accounts is called in to

"clear up the muss" and fix the responsi-

bility for the specifications not being
properly carried out. This carelessness

in writing specifications and then the dif-

ficulty of getting them lived up to has
encouraged, in some places, a specification

which is in reality no specification at all.

For instance, in one particular locality

the only specification for gravel to be
used in gravel roads and concrete work
is, "It shall be a good cementing gravel."

The specification might as well have said,

"a good gravel" and stopped at that.

I will very frankly admit that it is not

the easiest thing in the world to prepare
a definite specification for each particular

locality, which will secure the best local

material which it is practical to secure.

However, after suflBcient study of the sub-

ject is made by the engineer, he can ar-

rive at a proper specification. The State

Highway Department of one of the states,

just a few years ago, found it so difficult

in attempting to apply the same specifica-

tion to every community, that one of their

representatives in explaining their trou-

bles said that they finally became dis-

couraged and threw away the specifica-

tions entirely and used such gravel as

was available in each particular com-
munity.

The specification should be definite

enough that a good contractor would or-

dinarily know whether bank run or pre-

pared gravel would be required. If it is

impracticable to secure the gravel speci-

fied, greater care should be taken there-

after in prepairing the specification. A
practice which should be of assistance

would consist in submitting to a labora-

tory, for a test, samples of the local gravels

which it is believed would be satisfactory

for the road work, and then prepare a

specification according to this test which
would permit these gravels to be used.

In this way the poorer local gravels

would be eliminated and the best local

gravels allowed.

Owing to the small cost of the little

equipment needed to make a screen test

on gravel and the ease with which this

test can be made, every county should

be equipped to make this test. Quite fre-

quently the governing factor will be the

percentage of gravel which will pass ^4:-

in. circular opening or a No. 8 or No. 10

mesh sieve. With a little pair of scales

and screen and two buckets, one can
make this test in the field quite as well

as in the laboratory.

The gravel banks and bars of Indiana,

are almost universally found with an ex-

cess of sand. Owing to this fact quite

frequently a roadbed can be built up of

the local material, and thereafter the

wearing course put on and replenished

by using a better grade of gravel or

stone from the commercial plants. In

this way a properly sized and good qual-

ity of material is furnished as a wearing
surface and a large initial cost saved by
using the bulk of the cheaper material

for a foundation which of course will not

be as good as the better grade of mate-

rial which might be shipped, but which

may be as good as the traffic and finances

available will justify usinj.

(2) Screened or Prepared Gravel is

quite as variable in its make-up as is the
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bank or bar run gravel. The product

from any plant naturally depends upon
the native supply and the degree of

screening and washing that is done.

Dry screening is satisfactory to take

out the over-size gravel but it is seldom
satisfactory to take out the fine sand be-

cause of the difficulty of the fine screens

clogging. Even the shaker and vibrator

screens apparently are not proving sat-

isfactory for dry screening gravel. While
a dry screening plant will work in a very
few exceedingly clean gravels where the

sand and gravel particles are exceedingly

hard and are almost totally free from clay

and silt, such ideal conditions for its use
are seldom found.

A washing plant whereby the silt and
clay are removed from the gravel by
streams or sprays of water and the gravel

and sand sorted by screens aided by the

flowing water, is usually the most prac-

tical method of cleaning and sorting

gravel and sand.

To make clean aggregate for concrete

the washing is a necessity in most plants.

However, while the coating of the pebbles

and sand grains with silt or clay is ob-

jectionable when same are to be used in

concrete, it is not objectionable where the

gravel is to be used in a gravel road. On
the other hand it is a real advantage
provided, of course, there is not an excess

of the silt or clay. Hence if it were prac-

tical to secure the dry screened material

for gravel roads, it would frequently be
more desirable than the washed material.

Owing to the great variety of material

that can be furnished by different gravel

plants, it may be necessary to vary the

specifications in cases to accommodate
the product from the various plants. It

is quite easy to say that a definite speci-

fication should be prepared and univer-

sally used. Although a cortain specifica-

tion may produce best results on the road,

it may be economy in many cases to de-

part from this specification, if you are

going to pay dearly for using it.

(3) Crushed Gravel: Prepared grave!

made by crushing the over-size boulders

in the gravel makes a product superior

to uncrushed gravel for road maintenance
purposes. The mixture of any amount of

the crushed gravel with the uncrushed
gravel aids it in compacting. A mixture

of Vz crushed and Vz uncrushed gravel is

quite frequently used and produces a very

good material.

Specifications

(4) Sizes: The maximum sizes of

gravel which it is desirable to use for

various purposes may be listed as fol-

lows :

Sub-base course 6-in.

Base course 2%-in.

Top course (not less than 4-

in. deep) l^^-in.

Future maintenance. . l^/i-in to 1-in.

If the gravel runs exceedingly fine as

it usually does in the Indiana pits, a 1%-
in. maximum size for maintenance may be

used very satisfactorily; however, if the

gravel runs coarse or crushed gravel is

used, l*/4-in. or 1-in. should be the maxi-

mum size used for general maintenance
purposes. Much trouble and annoyance
has been caused by the use of too large

a maximum size of aggregate in the main-

tenance of gravel roads. The large sizes

do not permit the drag to smooth up the

surface so well as when the finer sizes

are used, and the surface is inclined to

wear rough and uneven more rapidly with

the coarse gravels in the surface.

The minimum sizes that might be used

are preferably not to exceed 40% through

14-in. and 10% through a No. 10 screen

and 5% through a No. 30 screen; although

gravels containing as high as 60%
through a ^A-in., 18% through No. 10 and

8%. through a No. 30 screen are used

frequently with very good results. The
most objectionable material is the excess

of very fine sand and even material prac-

tically all passing the 14-in. with not to

exceed 18% through No. 10 and 8%
through No. 30 screen, can be used as a

skim coat in the maintenance of a gravel

road with very fair results if the traffic

is light. This brim;s us down almost to

the sand-clay roads which give very fair

results under light traffic, but which ravel

quite badly during the dry season and

cut up quite badly during the thaws,

where heavy traffic comes on them.

It will thus be seen that the excess of

very fine sand is the most objectionable

part of many gravels and if this is con-

trolled and the over-size gravel elim-

inated, we can allow a very large varia-

tion in the grading of the internal sizes

and still get a very good gravel road.

While a gradation of the gravel and sand

grains from the largest to the smallest is

desirable, especially where a heavy coat

of ;7ravel is placed, as this gradation

makes a dense mixture and aids mate-

rially in compacting the gravel, yet this

requirement may be sacrificed to a very

large degree if we eliminate the over-size

gravel and the excess fine sand, for these

two latter requirements are the most es-

sential.
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It must ever be remembered that the

expense which we are justified in creating

in specifying a better and more expensive

grade of material, depends upon the

amount of trafiic we are serving. Certain

places in the State the local gravel is of

such poor abrasion value that we find

one yard of good gravel or stone which

has to be shipped, is equal to two to three

yards of local material, besides the better

grade of material produces much less

dust during the dry season and much less

mud and slop during the thawing. Hence
the use of the better material in these

particular places, secures results which

may far outweigh the additional cost

where sufficient traffic is served. How-
ever, one should not be caught shipping

material long distances and hauling at

great expense to build a road when a lo-

cal material practically as good may be

found near by. A departure from this eco-

nomic law in road maintenance has fre-

quently started the taxpayers grumbling.

To determine which of such materials

to use is one of the responsibilities of the

road official whoever he may be. We will

find much ground for a difference of opin-

ion frequently, but if our knowledge is

based upon sufficient observation and in-

vestigations, these opinions would not so

frequently be at variance.

(B)—Crushed Stone: Crushed or

broken stone has been used in the build-

ing and maintenance of roads for cen-

turies. The method of its preparation

might be classified as follows

:

(1) Hand Broken.

(2) By Local (Small Portable) Crush-

ers.

(3) By Large Commercial Plants.

(1) Hand Broken Stone for road sur-

faces and maintenance has almost entire-

ly disappeared from use in this country.

It is still quite extensively used in some
of the foreign countries, especially the

less civilized countries where the devel-

opment of machinery has not progressed

as in the United States. However, the

hand breaking method is still used to

some small extent in this State and in

the hill portions of the country in general

where small quantities of local stone are

used for building and repairing light trav-

eled roads. In such places shipping facili-

ties are not available and it might not

be economical to import a crusher owing
to the small amount of stone that is

used in any one place.

We have found it practical to use this

method ourselves in a few cases in filling

holes with local stone and in one case we

have several miles of foundation stone

which was broken with sledges after the

stone was laid on the road. In new coun-

try where out-crops of good quality of

limestone prevail at the roadside, this

method no doubt will still be continued in

use in building road foundations, as the

large stone can be laid cheaply and only

a very limited amount of sledging is re-

quired. Where limestone out-crops in the

vicinity of the road and it becomes neces-

sary to plug up breaks or mud holes in

the road, I know of no more effective

way to make a stable foundation hurried-

ly while the road is carrying traffic than

by "sledging in" the large pieces of stone

gathered from the field or local quarry.

This coarse foundation stone must of

course to be covered with fine stone, pref-

erably of two sizes, the last coat not

exceeding lin. in size.

Hand breaking caters more to the use

of a coarser stone in the foundation

which is exceedingly desirable, for if any
great mistake has been made in modern
road building to take care of the heavy

traffic of today, it is in the use of too

finely crushed stone for macadam founda-

tion work. While hand breaking is a

method of doing road work which in gen-

eral belongs to past history, it is

surprising to note how rapidly the pro-

cess of breaking stone by hand can be

done by an experienced bunch of labor-

ers. Under special conditions such as

these mentioned above, it will still be

economical to use hand breaking in build-

ing foundations where it is not necessary

to reduce the stone to a small size. How-
ever, for surfacing a road and mainte-

nance work, the use of a modern stone

crusher to prepare the stone is impera-

tive.

(2) Local {Small Portable) Crushers.

One of the advantages of the local or

small portable crusher is that it can be

transported to districts where out-crops

of limestone are available and the stone

crushed near the roadside and thus one

of the expensive features of all road work,

namely, that of the long haul, is reduced

to a minimum. The disadvantages of the

local crushers are (a) that it is more ex-

pensive to produce stone with a small

crusher than with a large crusher; (b)

It is difficult to produce the sizes that

are frequently desired and the sizes that

are absolutely necessary for certain

classes of first-class macadam work. Of

course it must be understood that the

local crusher is only practical where
suitable stone is found in the local com-
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niunity and an expensive haul or freight

rate is saved.

As we build more and more the higher

types of road, such as bituminous ma-
cadam and concrete roads, where the

sizes of the aggregate are an extremely
important feature of the work, the small

portable crushing plants are not so suited

for preparing the stone. They cannot
sort and clean the stone so well as the

large plants. I might cite as an illustra-

tion this past year where one of our con-

tractors attempted to build a penetration

road from stone prepared by a small local

crusher located right along the side of

the road. After spending most of the

summer in attempting to secure the

proper material from a small local

crusher, he gave up in disgust late in the

fall and shipped the remainder of the ma-
terial from a large commercial plant at

double the cost of what the local material

was supposed to cost him.

However, if a sufficient sized crusher
and proper screening plant is installed,

any desired size arfd grading of stone can

be produced from a portable outfit. We
must weigh the cost, however, of such
production, against the cost of the shipped
material. With a local plant there is also

only a limited demand for any one grade
of stone and more difficulty will usually

be experienced in disposing of the off

sizes than from a commercial plant with

shipping facilities, where there is a wider
range of market.

(3) Large Commercial Plants: Inas-

much as the bulk of the stone we use is

prepared at the large commercial plants,

it is dealing with their output that we are

mostly concerned. Large commercial
stone plants should be equipped to pro-

duce any size of stone, and stone with
any degree of freedom from dust.

Perhaps one of the defects in many
plants is that they are not made so that

they are sufficiently adjustable to differ-

ent conditions, that is, so that they can
shift from one size of grading of stone

to another size without an expensive op-

eration. This lack of adjustability in the

plant is frequently caused by the lack of

sufficient study and consideration being

given the details of the operation of the

machinery in designing the plant. It is

best that the superintendent of every
stone plant and the mechanic who may
have direct charge of the designing of

the machinery, should have emphasized
to him, the importance of being able to

shift from one grade of material to an-

other when the demand of the output. of

the quarry makes it necessary, instead

of resorting to the expensive method of

.storing stone or sometimes, as has been
done, in shutting down the plant because
all of the product of the quarry cannot
be disposed of.

I one time happened upon a piece of

macadam work where the specification

provided that the maximum size of stone

should go through a 4-in. circular opening.

Some of the stone that arrived on the

job was so large that it was quite evident

that it had not gone through a 4-in. cir-

cular opening. I called by long distance

'phone the stone company's office and
they assured me, after calling the plant

and talking to their superintendent, that

the stone was going through a 4-in.

screen. I told them that I would be down
to the plant that afternoon. After making
a 60-mile drive across country and arriv-

ing at the stone company's office, I was
told that they had made a further inves-

tigation and that it was possible that the

screen was a 4i/^-in. screen. We drove to

the plant, which is several miles out in

the country, and after going up some 70

ft. in the air and looking at the screen

in operation, the superintendent agreed

that it might be a 5-in. screen. I pre-

vailed upon him to shut down the plant

so that we could meausre the size of

holes whereupon we found that the screen

was a standard 5i/^-in. screen and being

an old screen badly worn in some places

the openings in it measured as much as

5% ins. across. My experience on numer-
ous occasions of this kind has led me to

believe that too frequently the manager of

a plant and even the superintendent does

not give enough attention to the details

of the screening, which is so important a

feature of stone production in the prepa-

ration of stone for the building of the

higher types of road.

Overloading of Screens: It is not un-

common to see stone coming from a

screen with 20 to 50% of the material

that would readily go through the open-

ings in the screen over which it passes.

This is usually due to the overloading of

the screen. While the angle of the screen,

size of openings and rate of revolution of

a screen determines the amount of

"fines" left in the product, yet every

screen has a capacity, which, if exceeded,

will greatly increase the amount of un-

dersized stone left in the product. Suffi-

cient screen capacity is just as important

a part of the plant as crusher capacity.

Removal of Dust and Clay from Small
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Size Stone: While use of the revolving

circular screen is almost universal in

Btone producing plants, the separation of

the dust from the finer sizes of material

where it is imperative that those sizes be

free and clean from dust, is now being

done quite extensively by shaker and vi-

brator screens which perhaps clean the

material better than by any other process.

The ease with which the dust and fine

material is removed from crushed stone

depends very largely upon: (a) the per-

centage of clay that is permitted to go

into the crusher and mix with the stone;

(b) the moisture in the stone and clay;

and (c) the hardness of the stone. It is

very diflScult to eliminate clay from the

fine stone when it is damp as happens
during a rain on the quarry, and when
the clay has been put into the crusher

with the stone. Where it is imperative

to produce clean stone, as when the stone

is used in concrete and bituminous roads,

it is very imperative that great pains be

used in stripping the quarry. During
periods right after a rain if a little care

is used in filling the cars in the quarry,

frequently the freedom of the finer stone

from clay will be very favorably affected.

It is not uncommon to happen in a quarry
after a rain in small plants where hand
loading is done, and find the shovelers

scooping up dirt, clay, stone and all into

the small dump cars. One thing we can
positively state is that if clay does not go
into the crusher it will not come out in

the fine stone. The harder and flintier

stones naturally produce a cleaner, small

size product than the softer stones.

Sizes of Aggregate for Various Pur-

poses: There is such a large variety of

sizes of aggregate used for various pur-

poses, that it would almost make one
dizzy to enumerate all of them. For this

reason a number of years ago an attempt
was made to standardize on the size of

aggregates. This was done fairly satis-

factorily. However, it seems that owing
to the fact that difference in various city,

county and state specifications and the

different ideas of various stone crushing
companies as to what size they should
make, has caused us not to make much
progress in this standardization of sizes.

It is a fact, too, however, which must be

taken into consideration, that stones of

different hardness will permit the use of

a little different size; that is, generally

speaking, in macadam work the harder
the stone the smaller should be the maxi-
mum size used for any particular purpose.

A general principle in the sizing of

stone for macadam work might be to

use as coarse a stone as can be used

without causing an objectionable rough-

ness of the particular tj^e of surface in

which the stone is used. The thickness

of the surface course may determine the

maximum size that can be used; that

is, within certain limits a thin course will

require the use of smaller size stone than

a thick course. As a general guide the

following might be taken as a limitation

of sizes for various purposes:

Waterhound Macadam Top Course

(a) If surface is to be maintained in the

future by the applying of fine stone

and dragging, IV^-in. to %-in. size.

(b) If surface is to be maintained in the

future with the use of bituminous

surface treatments, S^/^-in. to 2i/^-in.

1-in. to dust for soft stone.

(c) For filler %-in to dust for medium
stone; i^-in. to dust for very hard
stone.

Bituminous Macadam

(a) Covering stone fcfr first application

of tar or asphalt, l^^-in. to %-in.

size.

(b) Covering stone for last application of

tar or asphalt, %-in. to %-in. size.

Bituminous Surface Treatments of Tar or

Asphalt

(a) Treatments %-gal. per square yard,

i/^-in..to %-in. size.

(b) Treatments i/4-gal. per square yard,

%-in. to 14-in. size.

(c) Treatments 2-5-gal. per square yard,

1-in. to %-in. size.

Stone Road maintained with light cov-

ering of stone and dragging operations

:

(a) Very light application of stone

—

Hard stone, %-in. to i/4-in. size; me-
dium, 1-in. to %-in. size; soft stone,

1%-in. to %-in. size.

(b) Heavy application of stone—1%-in.

maximum size may be used, prefer-

ably to be covered with one of the

above sizes.

Cold Bituminous Mix for Patching

(a) To be put down with a roller or un-

der very heavy traffic, 1%-in. to

%-in.

(b) To be put down by hand tamping,

%-in. to %-in.

While the above tabulated sizes are

more or less the ideal sizes, quite a vari-

ation from these can be permitted in

some cases, and yet first-class results be

secured. In fact there may be certain
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conditions where a departure from these

sizes would be desired. For instance:

Where a comparatively soft stone is used
in bituminous and waterbound macadam
to be later maintained by surface treat-

ment, the larger size stone might better

he a maximum size that will go through
a 4-in. circular opening instead of a
31^-in.

While for foundation stone, in order
to accommodate the quarry, frequently

2-in. or smaller stone has been used, it

undoubtedly would be better to use a

much coarser stone, even as large as

would go through a 6-in. opening, if the

stone is to be rolled and waterbound.

(C)

—

Wise Location of Oravel and Stone
Plants Necessary

Proper selection of quarry sites and lo-

cation of gravel plants both for the local

plants and large commercial plants, is

very important. Before capital is invested

in such a plant, the gravel and stone

should be tested for all depths and areas

over which it is contemplated to develop
the plant. Capital cannot be wisely in-

vested unless this is done. Too frequently

a quarry or gravel plant has been located

only because it was considered an eco-

nomical place to strip the stone or gravel.

The saving in this respect in a particular

location may be only a very small part

of the cost of production which small

saving might have been counteracted sev-

eral times by the better quality of stone

or gravel at some other location. One
thing is certain, that if the quality of

stone or gravel is not present to start

with, a good product cannot be produced.

In many places a plant would not have
been opened up at all had sufficient ex-

amination been made. A plant that can
economically produce good gravel or good
stone is an asset to the state and the

taxpayers profit thereby. A plant that

produces poor grade material and does

not operate economically is a disturbing

factor to good society. A poor grade

stone can frequently be produced cheaper
per ton, than a good hard stone. This

cheaper cost of production is too fre-

quently used in maintaining a bi^ lobby

to force the sale of the poorer grade ma-
terial to the road officials. In such cases

the road official needs our sympathy.
Here is where a laboratory test on the

material may come to your relief. The
good material sells itself and only ne-

cessitates a large promotional expense
when the other fellow gets the best of

the situation. Let us hope that every-

thing possible will be done to overcome
the over-promotion of poorer grades of

material and material that is not econom-
ical to use. We can assist in this some-
what by being fair to the legitimate com-
mercial plants which produce good ma-
terial. Much capital is invested in them.

They are an asset to the state and should

be encouraged. We should not encourage

the establishment of local plants because
these can produce material about as

cheaply on the road. The local plants

should be encouraged only when beyond a

doubt they can produce material on the

road cheaper than the commercial plants,

taking into consideration the quality of

the material. The commercial plants

have been hit an awful blow the past few
years because of the unstable situation of

our railroads and some of them will need
nursing if they survive another similar

condition. However, the economic law of

production of road materials must prevail

and if this fluctuating condition of our

railroads is to continue in the future, the

shipping of road material will have to

harmonize with it.

(D)—Talent Needed in Manufacture of

Roa,d, Materials

Although the road material producers,

and we in the road maintenance and con-

struction work, may feel too proud and
bigoted to admit our work is not being

done to the maximum efficiency, we will

have to admit as part truth the statement

some one has made, namely, "The brains

of the world is now employed in the au-

tomotive industry!" This industry has

paid bigger salaries and has offered

greater inducement to our young men
than the road work. Let us hope that

we may stem the tide eventually, and di-

rect back into the channels of road pro-

duction some of the talent that has been

going into the automotive industry. The
advance that this industry has made over

road production is too great. The road

work should keep abreast, if not a few

years ahead, of the industry which wears

out the roads. The public must be made
to see the truth. It is not consistent that

an automobile owner should pay 12 cts.

for operation expense for every mile he

drives his car, and then object to paying

2 cts. gasoline tax which on" an average

amounts to 1-6 cts. per mile, in order to

have good roads over which to operate

the car. Any man who continues to

study any subject and has a reasonable

education, eventually becomes more or

less of an expert in that subject. Cer-
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tainly with more talent directed into the

production of road materials, and doing

road maintenance and road construction

work the industry would be benefited.

The foregoing paper by Mr. Hinkle was

read at the Purdue Road School, Jan. 23,

1923.

THE RESUSCITATION OF A WATER
COMPANY

Bv Farley Gannett, of Gannett, Seelye <t

Fleming, Inc., 1 N. Market Square,
Harrisburg, Pa.

A human being, when immersed in

water, dies for want of air. This is a

story about a water company, which near-

ly died for want of water when its reser-

voir would hold nothing but air. It was
resuscitated by giving it water in its

reservoir and forcing water out of its

capitalization. It wouldn't have done any
good to attempt filling the empty and
leaking reservoir with water squeezed out

of the capital stock as it wasn't the right

kind of water.

The story, although essentially an en-

gineering and financial one, has running

through it a strain of humor, courage,

trouble and romance, as most stories of

this kind must have when all is told.

Many years ago two young men, who later

became famous in Pennsylvania history

and politics, travelled through the rough
and rugged hills of Cambria County, in

Central Pennsylvania, on horseback, as

there was then no other means of travel,

looking for signs of the coal deposits

rhich it was rumored were to be founa
(n that region. They finally found whai
fliey sought, but it was far from tslu

/Dads and there was no means of getting,

the coal to market if they mined it. The
hardest task before them was to convince
the distant railroad company of the value

of the coal lands, and to induce the com-
pany to run a track to the coal field. This
was finally accomplished, but how the re-

sult was brought about is another story.

The mine was opened and a village

sprang up and grew about the mine. This
village is now the Borough of Spangler,
sprawled over about two miles of land-

scape in a narrow valley at the head
waters of the Susquehanna River. It is

so high up in the mountains that the
streams thereabouts are all very small
except the main creek in the valley, but
that, due to mine water drainage and
mine village drainage is not fit, and could
not be made fit, to use for drinking water.

It soon became necessary to supply the

village with water and these two part-

ners, who were still young and struggling,

and who had induced others to join in

their coal development, decided to build

a water works system to supply the town.

Their associates joined with them, the

village streets were piped and connected
with a reservoir which was built about
a mile from town. The water collected

behind the dam, flowed through the

pipes and into the miners' houses, stores,

hotels and livery stables, and a little into

the many saloons, and all went merrily as

there was no pumping to be done and all

the owners had to do was collect the

revenues.

The water works business looked fine

to these men who had been working so

hard to make ends meet in the coal min-
ing and as the town grew more houses
connected to the pipe lines and the re-

ceipts increased, and there were no cor-

responding increases in the operating ex-

penses. The partners looked at each
other and said they wished the whole
world was just one great water works
system and belonged to them.

This story wouldn't be a bit interest-

ing, if it stopped here. It certainly didn't

because one fine day when one of the

partners turned on the spigot in his house
nothing but air came out. He jumped on
his horse and rode to the reservoir and
found it empty, where the day before it

had been full. Where had the water
gone? It was soon found that it had
gone through the bottom of the reser-

voir into a coal mine. Another source of

water had to be found. That is a short

sentence and a simple one, but its mean-
ing was portentous to these men. Water
was scarce, and it costs a great deal of

money to build reservoirs and pipe lines.

There were coal workings under the near-

by streams and they would have to go

some distance to find a stream that was
not underlaid by coal.

Finally one was found, where the coal

was so far below the surface as to make
it safe to build a reservoir. Brown's Run,

by name, some 2% miles distant and high

enough so as to enable the continuance of

the gravity system of supply, but it

would cost $40,000 to build the reservoir

and long pipe line and the stockholders

of the water company were looking for

money to come in and not go out. The
town was without water, and the com-
pany had obtained a state charter which
obligated it to supply the town. The peo-

ple had built houses there depending on
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the water supply and looked to their em-

ployers, who owned the water company,

to furnish it to them. There was nothing

to be done but to raise the money and

build the new dam, so with fear and trem-

bling the two friends approaclied their

associates with the proposition and when
the situation was explained the money
was raised, but not without objections,

hesitation and even flat refusal from

some.

The dam was built, far larger than the

former one, to store suflBcient water to

last the town for half a year even during

a severe drought. The pipe line was 12

in. in diameter, compared with the old 6-

in. line to the first reservoir. It was all

built for about what it was expected to

cost. The water was clear, pure and soft

and out of danger of coal mine workings,

and all was ready to run merrily again.

But, when the valve in the pipe through

the dam was closed to allow of the reser-

voir filling up, a small trickle of water ap-

peared below the dam at one end, coming
through underneath, and as the water
rose in the reservoir this trickle became
a stream, until the outflow equalled the

inflow and the reservoir stood only

about one quarter full. As soon as a dry

spell occurred this water was used up and
the natural flow of the small stream was
so slight that the town didn't have suffi-

cient water, so the only thing to do was
to spend some more money and try to

stop the leak. Grout was pumped into

the underlying rock to no advantage and
other means were tried, engineers made
reports and explorations to no avail; still

the water poured through under one end
of the dam in undiminished volume and
most every summer the town was dry.

The railroad company, which had gladly

contracted with the water company to

use this pure soft water for its engines,

had to go back to polluted, acid-laden

creek water and the owners of the water
company who lived in Spangler had their

lives made miserable by complaints of

lack of water all over town as soon as it

stopped raining or whenever the sun

shone for a few days in succession. The
company didn't dare to take on new bus-

iness and the consumers demanded and
had to be given rebates when the water
was short. It began to look serious, the

company had issued bonds and couldn't

pay the interest and of course had not

paid dividends on the stock. Money to

the extent of many thousands of dollars

had been borrowed from the local bank
to keep the property alive and there was

no hope of paying the money back for it

cost more to run the plant than was re-

ceived in revenues. Everyone complained,

consumers, bondholders, stockholders,

banks and officers. Something had to be

done, but what, no one knew. It looked

as if the dam couldn't be made to hold

water and there was no more money to

be obtained for a new dam, but things

couldn't go on as they were going.

Now, this is where the true story be-

gins, the preceding introduction is word
of mouth history, pieced together from

fragments obtained from harassed of-

ficers, disgruntled bond and stockbrokers,

angry consumers and the like. The ar-

chives of the State added other facts.

One day the president of the water

company came into our office with the

treasurer, and said they had a leaky dam
that needed fixing. They had heard

something to the effect that we thought

we were good at that kind of thing. We
admitted we were all that and would be

glad to fix up their little old dam some
Sunday when we were not very busy. We
didn't know as much about that Brown's

Run dam as we know now. We didn't

know how many people had tried to fix

it and we didn't know that the whole side

hill at one end of the dam was a mass of

rotten rock and that way down deep un-

der the solid rock were holes big enough

for a man to crawl through.

We examined the dam and obtained all

the data we could, watched the water

coming through the dam and thought we
knew how to solve the problem. It looked

comparatively easy. We had a meeting

with several of the officers and directors

and learned of the financial position of

the company. Owing to the trials and

tribulations which had been encountered,

bonds, stock and notes in bank had piled

up to such a figure that the company
couldn't hope to add to it and continue

the struggle with such a load on its back,

even if the dam was repaired and made to

hold water.

A plan was worked out by which these

securities were reduced to reasonable

proportions and the owners thereof

agreed. Then a new first mortgage was

placed on the property and as the esti-

mated cost of repairs and improvements

was $25,000, that amount of bonds was
authorized to be sold. We then made a

valuation of the plant and found that the

rates were too low and decided to raise

them 50 per cent! And to cap the cli-

max, we decided to sell most of the bonds

to the water consumers. That showed
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some courage, you will say, gentle read-

er, and echo says it did.

The original partners, or their heii's,

agreed to buy some of the bonds, and we
did too, to show our confidence in the pro-

posed method of repairing the dam. The
rest of the bonds were actually sold to

the consumers in $50 to $500 lots and the

money was all raised. The reason why
the consumers bought the bonds was that

they hoped, as a result of this new
money, to have an ample and continuous
supply of water and they didn't object to

the raise in rates because that insured the

payment of the bond interest and nearly

every consumer or his brother or friend

bought a bond.

Then we started work on the dam. We
emptied the reservoir, supplying the town
with what was available in the stream,

augmented by water pumped from a well

once used by a brewery in the town.
Then a trench was excavated near the up-

stream toe of the slope on the end of the
dam under which the leak occurred. This
trench v.as about 70 ft. long, and about
10 ft. below the level of the original

ground we found rock for some distance

in the trench bottom, but this rock sud-

denly stopped on a sharp fault line, the

bottom turning into a dense yellow clay.

This we concluded didn't leak and so de-

voted attention to cutting down into the
rock until we found where the water was
coming through. This rock was of an un-
usual nature in that for a considerable
depth it would appear to be solid, undis-

turbed red sandstone lying nearly hor-

izontal, and then on penetrating to a
greater depth in this solid rock, we would
find rotten, crevised rock below with
large openings through it, through which
the water was leaking. At a depth of

some 30 ft. we encountered a large open-
ing of this character and satisfied our-

selves that this was the channel by which
the water leaked out.

We backfilled the entire trench with
good clay, borrowed from the hillside

above the dam, puddled it well, closed the
valve and waited for the water to rise.

We had spent less than one-half of the
money raised by bonds and were vastly
pleased and satisfied, and again things
were about to go merrily. But the water
rose and the leak again appeared, not
quite so great, but still too great to be
permitted and too great to allow of sup-
plying the town from the reservoir. We
decided that the water was now coming
under the extreme end of the dam toward
the north hillside so we reopened the

trench and uncovered the rock and con-

tinued northward to the very end of the
dam where the crest meets the hillside.

We went through layer after layer of good
solid rock with rotten rock between, until

we again found a large fissure and traced
the resei-voir water through it and out in-

to the channel the leaking water had
worn below the dam. Again we congratu-

lated ourselves that we had discovered
the source of the trouble and we back-

filled with, clay puddle and sat back to see

the water rise in the reservoir and stay

there, but it didn't stay there. It rose

untU the reservoir was about one-third

full and then began to leak. Then came
a heavy rain and the reservoir rose to

about 20 ft. depth, to within 5 ft. of the

spillway, and not only did the old leak

increase, but a new one appeared on the

other end of the dam under the spillway!

We still had about $5,000 of the bond
money left, but it was late in the fall by
this time and we decided to wait until

the next spring before going at the leaks

again. During the winter and spring

there was plenty of rain and snow to

keep the town supplied and by starting

work early in April it was expected to

have the leak stopped and the trench

backfilled before dry weather set in, so

the reservoir would fill.

So early in April the trench was again

opened and extended into the hillside as

it seemed certain that the water was go-

ing into the hill and around the end of

the dam.
An order had previously been issued

by the State that the spillway on the dam
would have to be enlarged, if the leak

was to be stopped. The State apparently

admitted that as long as the reservoir

couldn't be filled with anything but air,

the spillway was large enough and paid

us the compliment of anticipating that

we would finally stop the leak, in which
event the authorities planned another

way for the expenditure of money the

company didn't have and couldn't get.

Nevertheless do it the company must, so

we started that job, too, and also cut down
the spillway to excavate a trench to be

backfilled with clay puddle to stop the

leak that appeared there last fall. With
all of this work going on, and bond inter-

est and note interest to meet, and a little

less confidence in the ultimate outcome,

the future wasn't quite so rosy.

But don't forget we had increased the

rates 50 per cent and also, in anticipation

of having plenty of water, pipe lines were
laid in unpiped streets of the town and
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quite a number of new consumers had
been taken on, so the revenues were near-

ly twice what they were before. This

helped out on the new work and we
plugged ahead.

By this time I was afraid to meet the

two partners, officers and directors of the

company because of the sad and reproach-

ful looks they always gave me, and that

wasn't all they gave me sometimes, but

don't think our troubles were over, or

nearly so, the worst was yet to come.
For a third time a channel was found

far down in the rock and for a third time
water was seen coursing through it and
was traced to the channel below the dam,
and for a third time we cheered ourselves

with the belief that our troubles were
over and for a third time, and this time
with great confidence the trench was pud-

dled with backfill, and for a third time
the valve was closed. We waited for

rain to fill the reservoir. It came and
some of it went right through under or

around, or over, or through, or some-
where, but at any rate it appeared in the

same old channel below the dam, but in

still more reduced quantity. It did not

rise high enough, however, for us to tell

whether the leak under the spillway on
the other end of the dam had been
stopped or not.

The weirs, however, told us that for the

same height of water in the reservoir the
leakage was less than one third what it

was originally and that with the reservoir

full we could expect it would be no great-

er than enough to supply the town. The
head from a point just below the dam
was sufficient to give ample pressure to

all parts of the town, so we conceived the
idea of conserving this leakage in a small
dam below the main one and abandoning
any further attempt to cut off the water
passing under or around the main dam.
We designed a small intake dam 7 ft.

high and holding about a day's supply,

with a feeder pipe to the supply line from
it and estimated its cost and put the
plan up to our partners, the officers of the
water company. More money to spend

—

we told them it was the only hope and the
only sure Avay to save the situation and
that to cure the main dam of its ills we
might have to go back a mile into the hill,

etc. So they finally agreed.

We had already found that the com-
pany didn't own quite all the land neces-

sary for this little dam, but as only two
acres were necessary and as the land was
brush covered waste land, unused and
practically valueless, we were sure it

could be bought for a song. The owners,

a family of foreigners, were approached

but they had already discovered our sit-

uation and saw why we needed their land

and generously asked $1,500 for the two
acres, worth $25 an acre. Ordinarily this

offer would have been refused and the

land condemned, but the State of Penn-

sylvania years ago decided that water
companies were grabbers and trusts and
altogether not to be trusted and the right

of eminent domain, was taken from
them, so we had to negotiate with the

owners and finally paid $700 for this little

piece of land vitally necessary to us, but

nearly valueless to the owners. Then we
built our new intake dam and were again

ready to have things go merrily.

Everyone has heard of the great

drought which struck the East and par-

ticularly central and western Pennsylva-

nia last summer. Well, it struck poor

little Spangler and struck hard. It didn't

rain any to speak of for six months from

July, when the new dam was finished, un-

til December. There were traces, and

once in a while a thunder storm, but that

was all. No water gathered in the reser-

voir and the stream. Brown's Run, dried

and dried and dried, until the weirs

warped in the hot sun.

Of course, there was no water to sup-

ply the town and the well we used the

year before was again brought into ser-

vice, but droughts affect wells too and in

a few days it was pumped dry. The main
creek in the valley was exceedingly low

and thick with acid and other pollution,

so it couldn't be used. In the meantime,

with the weather hot and dry there was
actually no water in the system and no

place to get it apparently. Water had to

be obtained somewhere, somehow, and in-

vestigation was made of every damp spot

in the neighborhood. The matter finally

resolved itself down to using water which
was being pumped out of a nearby mine,

and this we proceeded to do. An elec-

trically operated pump was installed and

connected by a pipe line, laid on the sur-

face of the ground to the distribution

piping system, and we had water, but

such water. It was wet and had no bac-

teria in it. They couldn't have lived in

it. All this only took about three days.

Of course, people didn't like this water,

but they were glad to get anything and

everybody in town or his neighbor or his

brother, or brother-in-law owned bonds

and so no complaints were filed. The
State permitted the use of this water as

it contained no disease germs.
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Well, this went on for two months,

with a little sprinkle of rain each month
so that the pipes could be filled a day or

two a month with good water, until all

of a sudden the mine we were getting the

water from blew up. The whole country

heard of the explosion in the Reilly Coal

Mine at Spangler last fall when 83

miners were killed. Well, that was the

mine we were getting water from and our

pump and pipe line and everything was
blown in all directions.

Then, the first stroke of good fortune

befell this little corporation—it rained all

one whole day and for two days when the

hospital was full of injured and the town
was full of sadness and grief, the water
pipes bulged with an ample supply of

good pure mountain water and during this

time the pump and pipe line and electric

power line were repaired and when the

rain stopped and the stream dried up, the
mine water was again put to use.

About Christmas time rain and melting
snow began to fill the reservoir, then
more rain and more melting snow came,
the mine supply was shut off, the pump
dismantled and the reservoir filled grad-

ually. The new intake reservoir was put
into service and now the main reservoir
is nearly full, more than it ever had in it

before. The leakage is less than the daily

needs of the town, and all goes merrily
once more.

The bond interest has been paid, the
supply now is assured, the reservoir is

sure to fill this spring, and if it never
rains all summer and fall this year, we
will start with a full reservoir and can
take care of everyone.
This is the end of the story—we hope.

WINTER ROAD WORK
By John H. Mullen, Chief Engineer, Minne-
sota Highway Department, 12k6 University

Ave., St. Paul, Minn.

The attention of road ofiicials may well

be directed to the problem of extending
their work over the winter months, for

road work is generally conducted as a
seasonal activity and there is a period
in the winter during which construction
organizations and equipment are idle and
for this period of idleness there is a loss,

not only in progress of work, but also

in the efficiency of the working forces,

as well as in the cost of overhead and
Investment on equipment, which must
be compensated for in the cost of work
done during the summer monttis.

Paying for Lost Time.

Road building has become a business,

engaging the attention of business men,
and we would not delude ourselves with

the idea that we are not paying lor the

time of the contractor and his principal

assistants while idle, nor for the interest

on his investment in equipment when not

in use, for the road contractor, like other

business men, is applying cost accounting

and business methods to his work, or will

have to if he continues to operate, and
the public will pay the bill. Accordingly,

any means whereby the fixed overhead
and equipment charges can be spread

over the whole year instead of being car-

ried by a few months' work will be a

direct saving to the taxpayer. This is the

economic, engineering side of the ques-

tion. Then there is the other phase, quite

important, too, of providing winter em-

ployment for a part of the large army of

men engaged in road work during the

summer. True in some parts of the coun-

try there is still the opportunity for men
and teams to obtain employment in the

winter on such work as logging, but this

work is diminishing and is also becoming
an all-year operation which does not of-

fer the chance for winter work to men
from other lines, so that we have the

further responsibility of taking care of

unemployment, or be faced with the prop-

osition of paying wages sufficient to carry

men through the winter, for men must
live and teams must be fed in the winter

as well as the summer.

Minnesota Experience

The nature of road work makes the

problem seem rather difficult, but our

experience in Minnesota is that the situ-

ation can be greatly improved by plan-

ning our program of work well in ad-

vance. This applies particularly to grad-

ing, for every year we have a number of

projects on which there is rock excava-

tion, or heavy earth work, with deep

cuts and large enough quantities to war-

rant the use of steam shovel equipment,

which can operate on that work as well

in the winter as in the summer. We
find that if contracts for this kind of

work are let in the fall, the contractor is

thereby enabled to make use of steam

shovel equipment to advantage during

the winter, and can then hold a nucleus

of his organization together through the

winter, and also benefit by the lower

wage scale prevailing at that time. This

all makes for a lower unit cost of exca-

vation and has the further advantage of
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disposing of the heavy work in advance
of the ordinary grading operation.

Examples of Orading.

An example of this kind of work is a

last winter's job 5.1 miles in length, in-

volving 172,600 cu. yds. of excavation, of

which 110,167 yds. was rock, which was
done at a price of 19 cts. for earth, 65

cts. for loose rock, and $1.30 for solid

rock. Winter work cannot be credited

entirely with these low figures, for the

work was very heavy, averaging neai-ly

34,000 cu. yds. per mile, and the rock was
a soft limestone, but attention is called

to this job as being especially suitable for

winter work. Another project is a 40-

mile piece of grading on new location, now
being done, on which the estimated quan-
tities are 418,000 cu. yds. of earth and
130,000 cu. yds. of solid rock, which was
let at a price of 45 cts. for earth and from
95 cts. to $1.60 per yd. for rock. This

is in a timbered country, rather inaccessi-

ble, and the prices on this work are low
when it is considered that there is no
loose rock classification and the solid rock
is a tough granite or trap rock. The va-

riation in rock prices on this job is due
to the fact that some of the rock excava-

tion is along the bluffs on the shore of

Lake Superior, which allows for side cast-

in:? without any haul, and is being done
at a price of 95 cts per yard while the

rock work involving haul costs $1.60. Let-

ting this work in the fall also allowed

for all of the clearing on the line, about
316 acres, to be done in the early winter.

On the whole, we believe that such con-

ditions as existed on the two projects re-

ferred to and which prevail in a measure
on a good percentage of our work, can
be handled in the winter, or as combined
winter and summer projects, to the ad-

vantage of all concerned.

Gravel Surfacing
In the northern states most of the roads

are being improved by gravel surfacing.

Taking again, as an example, the state of

Minnesota, we find that in the past two
years there were 1,675 miles of this kind
of work done by the state alone, with an
average of 1,500 cu. yds. of gravel per
mile, or a total of about 2,512,500 cu. yds.

of gravel hauled. In addition to this there

were 1,750,000 yds. hauled by the counties

on secondary roads. Of course, a portion

of this had to be done in the summer
time on account of wet pits and the ne-

cessity for shipping in cars, but we have
found that a great deal of this material

could be hauled most economically in the

winter time, especially when lon.T hauls

were involved. This is due in part to

the lower labor rates, but is principally

due to the fact that when the roads are

frozen smooth, and we make it our busi-

ness to see that they go into the winter

in that condition, the trucks or wagons,
as the case may be, have the benefit of a

surface to haul over that is as good as a

concrete road, which permits of a maxi-
mum loading and consequently a lower
unit hauling cost. As an example, last

winter one contractor with a fieet of 26

trucks hauled 28,000 cu. yds. of gravel an
average of 9 miles in 25 days. The con-

tract price for this work was 20 cts. per

cu. yd. mile, and the average truck load

was 7 cu. yds. This would have been
impossible in the summer time, not only

because the contractor could not have
hauled so cheaply over earth and gravel

roads in the summer, but because we
would not allow such equipment to be
used on account of the damage or de-

struction of roads being hauled over.

Summer gravel hauling is restricted for

this very reason to pneumatic tired

trucks, which of course, limits the loads

to about 3 yds. In the past winter, Min-

nesota contracted 1,350,000 cu. yd.-miles

of gravel hauling by truck at an average
cost of 22 cts per yard mile. This com-
pares favorably with the average cost of

27 cts. per yard mile for summer haul.

Team Hauling
Winter graveling is not by any means

confined to truck hauling. Perhaps the

greatest benefit of this work to unem-
ployed has been where the material has
been hauled by teams. A striking exam-
ple of this is our experience last winter

in a section of the State where farming
and financial conditions had made it very
difficult for some of the people to get

through the winter. It so happened in

that territory that a large mileage of

grade was ready for surfacing and dry
pits were available. Accordingly all the

men and teams that could be used to ad-

vantage were put to work as an emer-

gency measure and in all about 500,000

cu. yd.-miles of gravel were hauled at an
average cost of 20 cts. per yd.-mile. This

cost is low for team haul, but the team
owners were anxious to have the work
and were willing to work long hours to

obtain the money so made available: in

fact, while the enjrineers were able to

place 340 teams on this work there was
probably about one-third as many more
who would like to have had the same op-

portunity. It is needless to say that this

operation was of financial advantage to
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the State as well as a means of taking
care of a serious unemployment situation.

Gravel hauled in the winter is generally

deposited in continuous "windrows" on
the grade, and is bladed to the proper
section and compacted under traffic the

following spring. While there is some-
times considerable loss of winter gravel

due to muddy sub-grade conditions in the
spring this is more than overcome by
the lower cost of the winter work and by
the advantage of having the surfacing de-

posited and in good condition before the
road would otherwise be ready to carry
any traffic. Even without these advan-
tages, it is good business to haul this

heavy tonnage in the winter in order to

avoid the damage to earth and gravel
roads over which the material must be
hauled, and which are badly cut up by
such hauling in warm weather.

Winter Pavin^g.

At first thought it does not appear that

much advantage is to be gained by win-
ter work in connection with paving oper-

ations, but in this field there is an oppor-
tunity to not only cut the cost of paving
work but also to save many of the delays
encountered in the summer time due to

shortage of material and congested ship-

ping conditions. This can be taken care
of if the highway departments contract
their paving in the fall of the preceding
year and provide for partial payment to

contractors for materials produced and
stock-piled. It is not reasonable to ex-

pect a contractor to purchase and stock-

pile material during winter months unless
provision is made to pay him monthly
for doing that work, but if this is done
there is an incentive for him to purchase
and store his materials during the slack
period, thereby furnishing winter employ-
ment to a part of his regular force, and
what is more important, shipments may
be made while cars are available and
consequently the usual delays for lack of

cars and aggregates can be avoided, and
the materials may be bought at a lower
price. The writer took this matter up
with a number of operators of rock crush-
ing plants, all of whom agree that if road
contracts are let sufficiently in advance
to allow for the continuous operation of
crushers during winter months that the
reduction in cost of producing rock would
amount to from 12 to 20% below the cost

when quarries are only operated during
warm weather. The items making this

possible are briefly: that an increased
tonnage for the year decreases the inter-

est and overhead charge per ton of out-

put, as well as decreasing the deprecia-
tion and other fixed charges which are
not dependent entirely upon plant opera-
tion. The labor turnover is less, for the
same men may be employed throughout
the year and the operator is also given
the advantage of skill acquired by men
continually employed in the same kind of

work. There are, of course, disadvantages
to winter rock producing such as the diffi-

culty of proper lubrication, the breakage
of castings, and added cost of protecting
pipe lines, but in estimating the above
stated decreased cost these things were
taken into account. There are many other
items of construction which can well be
taken care of in the winter, such as the
distribution and laying of track and pipe
lines, the erection of central proportion-

ing and loading plants, preparation of

equipment, etc., but practically all of the

winter construction work which can be
done to advantage is predicated on the

early letting of contracts and payment of

monthly estimates for preparatory work,
which if arranged for will in itself make
for development along this line.

The foregoing paper by Mr. Muller was
presented at the recent annual meeting
of the American Road Builders' Associa-

tion.

POWER PLANT PROGRESS DURING
1922

By Prof. A. W. Cole, Purdue University,
Lafayette, Ind.

The effort to obtain supremacy in any
line of business by concealing improve-

ments in processes and equipment is now
generally considered futile. Present day
practice is frankly to discuss the prob-

lems and difficulties of each particular

concern in order to reach a solution

which will benefit all alike.

The past year has been one of continu-

ous progress in the field of Power Plant

Engineering. A brief discussion of this

progress should be of great interest to all

engineers interested either in the produc-

tion or use of power from a Central Pow-
er Plant Organization. Let us first

glance over the field of Prime Movers.

Turbine.'i

No great or marked changes have been
made in turbine construction. Much,
however, has been done on details in an
effort to increase efficiency and reliabil-

ity. Refinements in materials and work-
manship have continued to occupy much
attention, and it is now recognized that
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high efficiency depends largely upon im-

provements along these lines.

In Europe the trend in turbine design

is toward higher speeds, higher super-

heats, and higher total temperatures.

Emergency Oovernors
It is now standard practice to equip

old and new turbine machines with emer-

gency governors set for 1 or 2 per cent

over normal speed. The advantages of

short range governors are apparent in

case of system trouble. With the new
governors the necessity of disconnecting

the unit from the load and dropping the

speed below normal or stopping before

resetting the governor, is avoided. In the

General Electric units of large size the

emergency governor is arranged to con-

trol the main governor as well as the

throttle.

Turbine Wheels
The General Electric Company has de-

veloped a system of tests by which tur-

bine wheels can be vibrated by means of

a solenoid or other external means.
Wheels which are thus shown to be sub-

ject to certain kinds of vibrations at or

near their normal speeds are considered

dangerous, and their removal or rejection

is therefore recommended.
Turbine Generating Unit Performance
In the U. S. an effort has been made to

evolve a method whereby the perform-

ance of turbine generating units can be
compared, irrespective of the service. A
similar effort is being made abroad.

Condensing Equipment
The use of varnish to protect the en-

tering ends of condenser tubes, or the

insertion of liners or ferrules to take the

wear, is being tried in many cases. The
success of these devices is still to be
proved.

Circulating Water
The concentration of impurities in the

cooling water used in condensors, due to

recirculation through spray ponds and
cooling towers is often the cause of se-

rious scale formation. To avoid this dif-

ficulty the circulating water is being
treated chemically or Monel or bronze
linings are being used in condensing
equipment, to prevent corrosion.

Cleaning of Condensers
Considerable progress has been made

of late in solving the problem of cleaning
condensers, without removing the equip-

ment from service.

Hydraulic jets are employed to free the
condensers of matted material, but are
not effective for removing slime and ad-

hesive materials. The jets appear to be

of greater value in horizontal than in ver-

tical condensers.

Compartment condensers offer another

solution for the problem. Their use al-

lows a part of the apparatus to be cleaned

at a time while the remainder is doing

the work of the whole.

Tube cleaners are easy to operate, but

are not always effective in removing
slime. Compartment condensers permit
complete cleaning. Which method will

prove best in any given case depends up-

on the particular installation and the na-

ture of the deposits.

Expansion Joints and Condenser Supports
Three kinds of joints between conden-

ser and turbine are now employed, the

rubber expansion joint, the sliding joint

with mercury seal, and the packed sliding

joint sealed with water.

Rubber joints are apt to give trouble if

not carefully supported or if subjected to

varying degrees of pressure. Where the

latter condition prevails the joint should

be supported by steel rings, one on the

outside and one on the inside, to prevent

breathing and cracking.

One large power company reports that

mercury seals are difficult to maintain,

owing to the fact that it is hard to get

cast iron mercury-tight, because of the

minor flaws that are apt to appear in the

cast iron. Dust or dirt getting into the

mercury seals also causes trouble.

Large condensers are so heavy that it

is not possible to support their whole
weight on the turbine outlet. A device

has been perfected by which the con-

denser is weighed; the proportion of

weight on the turbine is measured by us-

ing hydraulic jacks. Four jacks are

used, each operated by a single hand
pump and equipped with a gage. During
the erection of the condenser and be-

fore bolting it to the turbine, jacks are

placed under the spring supports; in this

way the condenser is weighed empty. To
this is added the calculated weight of the

cooling water and thus the total weight is

obtained. After bolting the condenser to

the turbine, the jacks are adjusted to car-

ry the proper spring weight; the spring

supports are then blocked in this posi-

tion. With this apparatus the checking
up of the spring load may be accom-
plished at any time.

Boilers, i^uperhcaters and Economizers
During the past year no boiler plants

of unusual size or type or of widely dif-

ferent operating conditions have been in-

stalled. There is a continued tendency
toward the use of higher boiler pressures
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up to 350 lbs. gage and a superheat to a

total steam temperature of 700 deg. F.

Superheaters

Research indicates that as boilers are

installed with a larger ratio of combus-
tion space to heating surface there will

be less variation in superheat over a wide
range of boiler capacity. Variation of su-

perheat is dependent not only upon the

ratio of superheater surface to boiler

heating surface, but also upon its location

with respect to the boiler heating sur-

face, the action of the flame on the fuel

bed, the kind of fuel burned, and the tem-

perature of combustion.
On account of the increasing tendency

to operate boilers at higher sustained rat-

ings and to require as constant a super-

heat as possible, more attention must be
paid to the baffling of boilers. Marked
preference is being shown for the use
of individual baffle walls, which permit
gas passages to be arranged to suit the
designer and the velocities of the flue

gases.

Soot Blowers
The commercial value of mechanical

soot blowers over the hand operated type
has always been questioned. The prob-

lem, however, appears to be one of local

conditions. If the size and height of the
combustion chamber be increased, it is

not improbable that soot blowing may be
reduced to a minimum.

Economizer
Opinions differ greatly as to whether

scrapers or mechanical blowers are more
advantageous for cleaning soot from cast
iron economizer tubes. The concensus of

opinion seems to be strongly in favor of

the use of mechanical soot blowers, rath-

er than scrapers. The reason for this

preference is that scrapers require a
large number of holes in the top of the
economizer, and these holes permit a
large quantity of air to enter the casing,

especially when induced draft is used for

higher ratings. It is also felt that the
scrapers by their ironing action pack onto
the outer surfaces of the tubes a com-
pacted deposit which forms a good heat
insulator.

Refractories for Stoker Furnaces
A number of manufacturers are now

offering a composite fire brick which is

much more refractory than the earlier

type made from fire clay alone. These
bricks are usually produced by blending
high grade fire clay, beauxite, and other
ores having a high aluminum content.

The capacity of fire clay bricks to sup-

port loads when exposed to high tempera-

tures is now a serious limitation upon fur-

nace temperatures. This limitation can
be overcome by using higher grades of

refractory material costing several times
as much, or by reducing the temperature
of the furnace walls relative to the tem-
perature inside the furnace. This latter

end may be accomplished by blowing air

currents along the walls on the inside of

the furnace, or by cooling the outside of

the walls with water or air circulation,

thus increasing the radiation through the
brick and reducing the temperature.

Preventing Clinker Adhesion to the

Brick Work
The most popular means of preventing

clinkers from adhering to the brick work
of furnaces is the use of perforated brick

block along the clinker line. Through
these perforated bricks air is blown from
the stoker air ducts. The results have
so far been satisfactory. Carborundum
brick only gives good service with certain

classes of coals.

Stokers
The tendency in stoker design is to re-

fine the apparatus so that higher thermal
efficiency will be secured. This practice

has led to larger furnace volumes and
larger stokers.

Chain grate stokers are now being

adapted to the burning of coal under
forced draft. Power agitators are being

used in the fuel hoppers so that the fuel

will feed uniformly.

A notable advance is to be observed in

the more general adoption of the rotary

ash-discharge type of stoker. This device

permits the burning of a greater per cent

of the carbon out of the coal and conse-

quently less carbon appears in the refuse.

It also results in a substantial labor sav-

ing. Th<^ refuse is discharged cold, and
usually dry, which is likewise an ad-

vantage.

Station Auxiliaries

Reliability of operation in station aux-

iliaries is the great demand at the pres-

ent time. Progress in the segregation

of the control devices of auxiliaries has

gone so far that in most cases the aux-

iliaries are now under the control of one

man.
Boiler Feed Pumpa

For purposes of reliability practically

all boiler feed pumps are now turbine

driven- A few electrically driven pumps
have been installed. One company is

using two sets of pumps with cast iron

economizers. Low pressure pumps de-

liver to the economizer, and high pressure

pumps deliver from economizer to boiler.
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Installations are about evenly divided be-

tween single and double suction pumps.

Forced Draft Fans

The tendency is toward motor-driven
forced draft fans. Practice is divided be-

tween individual fans for each boiler and
a common duct with several large fans
discharging into it. Even with individual

fans it is the usual practice to have a
connecting duct for emergency use. In

some cases fans are being used as large

as 250,000 cu. ft. per minute against 6 inst

of water.

Coal and Ash Handling

No change of any consequence has tak-

en place during the past year. The use

of hot tunnels for the thawing of coal is

being abandoned because of the cost.

Pneumatic chisels are being tried instead

of the hot tunnels. Automatic coal sam-
plers have not gained in favor. The dis-

posal of ash by sluicing appears to be
gaining slowly in popularity.

Station Piping

Pipe line welds as made a few years

ago are proving dangerous. But welded
pipe joints reinfoi'ced by sleeves are

proving very satisfactory. In high pres-

sure service steel body valves are being

used with Monel metal parts in contact

with the steam. Experiments are now
being carried to secure better designed
power-operated valves for emergency con-

ditions, but no conclusions of value have
yet been reached.

Instruments

Two new automatic C02 recorders

have been tried with success, checking
within 1 per cent of the Orsat.

Trouble has been experienced with
some of the multiple U-tube draft gages
on account of the liquid leaking out and
making frequent checking necessary.

Some attempts have been made to

measure condenser leakage electrically.

They have not been so successful as it

was hoped they would be, because of the
variation of soluble and suspended matter
in the condenser cooling water.

Ash-Pit Loss Records

A recording gas-filled bulb thermome-
ter has been devised for recording ash
pit loss when traveling grates are used.
The bulb extends nearly across the fur-

nace and is located at the rear of the
grates. It is exposed to the radiant heat
of the material discharged from the rear
of the grate. By proper calibration it is

claimed that the temperature record can

be made an index of the fuel rejected to
the ash pit.

Oil and Gas Engines

During the year no important changes
have been made in oil and gas engine de-
sign. A single cylinder engine with as
high a rating as 2,000 h. p. has been re-

ported. This seems to indicate that large
powers may be safely developed in a
single cylinder.

High-Pressure Steam
The average American practice favors

300 lbs. steam pressure and a total tem-
perature of 650 deg. F. Several plants
are now operating at 350 lbs. gage pres-
sure and a temperature of 700 deg. F.
Foreign practice tends to slightly higher
pressures and temperatures. Germany
offers an example of 900 lbs. gage pres-
sure. It is a general practice for all aux-
iliaries to use the same pressure as the
main power units.

Station Buildings, Foundations and Sites
The chief consideration in the location

of a power plant is the cost of obtaining
and carrying water and the cost of carry-
ing away the output. The cooling water
is the most bulky and is usually the de-
termining factor.

Apparatus which needs frequent atten-
tion or which must be protected from the
weather must be housed. There is a
growing tendency to install as much ap-
paratus as possible out of doors, especial-
ly high tension electrical apparatus,
transformers, lightning arresters and
switches; also water softeners, coal and
ash bins, breechings, induced draft ap-
paratus, and coal and ash handling equip-
ment.

A laboratory, locker room and first aid
room should be provided; adequate show-
er baths and toilet rooms should be con-
sidered a necessity. In many cases
sleeping quarters, in addition to the regu-
lar equipment, are proving an advantage.

Location near a railroad is always an
advantage. The heating and ventilation
of the station should be carefully worked
out in each case.

As a rule it is advisable to use rein-

forced or massed concrete for foundations
rather than steel. This construction is

much less expensive than steel, and much
better.

Buildings constructed of concrete
throughout are usually too costly to be
practical. For this reason, steel brick
and tile are entensively used. Tile floors

while easily kept clean 'are expensive to
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install and maintain. Concrete is gener-

ally accepted as the best floor for cen-

tral stations.

The grounds around the station should

be kept neat and attractive at all times.

They should usually be surrounded by a

good metal fence.

Pulverized Fuel

In cement mills, copper refining and

allied processes, pulverized coal is new-

being used at the rate of about 13,000,000

tons per year. It is also becoming a real

factor in the steam power plant field.

Much work is now being done to develop

efficiency in this direction.

By-Products

The extraction of by-products from coal

may become profitable when the market

value of these by-products is sufficient to

offset the cost of processing. The chief

product is either a solid fuel with low

volatile content, resulting from low tem-

perature gasification process. The by-

products in both cases are tar, oil, am-

monia, and the former process gaseous

fuels.

Burning Low-Grade Fuels

During the past year no progress of im-

portance has been made in burning Lig-

nite and similar fuels.

Oil, Gas and Liquid Fuels

In the use of oil, gas, and liquid fuels

no substantial advances have been made.

Lubrication

Lubrication is not at present satisfac-

tory, owing both to the oil itself and the

method of applying it. A committee is

now at work trying to find means to rem-

edy existing difficulties. Standard meth-

ods of testing as well as specifications for

bearings and oils are being formulated.

The details of power plant progress dur-

ing 1922, as thus smnmarized indicate a

very substantial progress in Mechanical

Engineering, which is encouraging to

those of us who are interested in engi-

neering education.

The foregoing paper by Prof. Cole was
presented at the recent annual meeting of

the Indiana Engineering Society.

IOWA PRACTICE IN PROGRESSIVE
CONSTRUCTION OF HIGHWAYS

By C. Coykendall. Assistant Chief Engineer,
Iowa State Highway Commission,

Ames, la.

No single problem is provocative of

more difference of opinion than that of

the proper policy for the development of

a highway transportation system. Nor is

it surprising that such should be the case,

for there is no one proper solution to the

problem. Obviously, the proper solution

of Rhode Island's highway problem will

not apply equally well to the highway
problems arising in Texas, nor can a solu-

tion that is proving effective in Pennsyl-

vania be unqualifiedly recommended for

Wyoming. The problems arising in con-

nection with the building of a system of

highways are manifold, and fortunate in-

deed is the state which has highway laws

flexible enough to fit all conditions within

the state, and officials in charge of high-

way work possessed of sufficient vision,

courage and authority to apply the proper

solution to the various problems confront-

ing them. If such a state there be, let

it be known, in order that the law makers
and highway officials of other states may
journey thence and become enlightened.

Iowa's Road Problems
Iowa's road building problems are not

exactly duplicated elsewhere. The state

has 56,000 square miles in area and more
than 104,000 miles of rural highway, with

practically every one of these miles, to a

greater or less degree, an essential part

of the state's highway transportation sys-

tem. Every section of the state is pro-

ductive, and consequently is inhabited.

Excluding the population resident in cities

and towns, it is found that the density

of rural population is remarkably uniform

throughout the state, with a correspond-

ingly uniform need for a usable system

of rural high-ways throughout the state.

Nature of Traffic

Let us consider for a moment the

sources and kinds of traffic that the roads

in Iowa are called upon to carry. The
surplus products of all sections of the

state must be hauled over rural highways
to the shipping and market points, and
from these same shipping and market
points, coal, machinery, lumber and other

materials and supplies must be hauled

back to the farm. Heavy tractors for

operating threshing machines, corn shell-

ers and silo fillers must be able to move
from farm to farm, and for this purpose

substantial bridges are necessary. A con-

stantly increasing percentage of the chil-

dren of the state are being educated in

modern, consolidated schools, and the

school busses in which these children ride

to and from school nine of every twelve

months of the year, must have safe and

usable roads and bridges over which to

travel. In those sections of the state

within a radius of 50 miles of great meat
packing centers such as Souix City, Oma-
ha and Nebraska City, it is found highly
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economical to market livestock by truck

instead of by train, as it is found that the

increased transportation cost by truck

haulage is much more than offset by the

small shrinkage in weight of the livestock

hauled by train. In the vicinity of all

considerable centers of population, slow

and costly railway and express service is

being supplemented by motor transport.

Two of the nation's best marked and most
widely-known transcontinental highways,

and many other important but less wide-

ly-known interstate highways, cross the

state. Yearly the interstate traffic on

these highways is increasing. Traffic

counts taken during the past season, at a

point east of Ames, where for a short dis-

tance the Lincoln Highway and the Jef-

ferson Highway use the same road, show
that of a total average daily traffic amount-

ing to 1,036 vehicles, 148 vehicles, or 14.3

per cent, of the total traffic, were motor

cars with foreign licenses. And last, but

by no means least, the five hundred thou-

sand motor cars owned in Iowa are de-

cidedly active organisms, penetrating

every nook and corner of the state, on

business or pleasure bent, and requiring

roads—usable roads.

If Roads Had Kept Pace With Trajfic

From the foregoing, it will be seen that

the various classes of roads in Iowa are

called upon to carry almost every known
variety of modern highway traffic, and the

suddenness with which most of this traflBc

has developed is the element that makes
the problem of providing adequate high-

ways so stupendous. If the development

of highways in Iowa during the past dec-

ade was to have kept pace with the de-

velopment of traffic using those highways,

there should have been constructed during

that time at least 2,500 miles of paved

road, at least 25,000 miles of graveled or

similarly surfaced roads, another 25,000

miles graded and drained, and the re-

maining mileage maintained in usable con-

dition and safely bridged. Such a pro-

gram of improvement would have cost ap-

proximately a half billion dollars, whereas

the actual total highway expenditures dur-

ing this period amounted to approximately

$195,000,000, or 39 per cent, of what would

have been necessary had highway improve-

ments kept pace with the development of

highway traffic.

Investment in Motor Vehicles

On the other hand, during the same
period of time the people of Iowa have

Invested more than three-quarter billion

dollars in automobiles, thus showing a

much greater liberality in the financing

of privately owned rolling stock than in

the financing of publicly owned road beds.

Conditions Prior to 1904

In most respects the citizens of Iowa
are conservative. Having no great cen-

ters of population, her policies as a state

are formulated largely by the people of

the rural communities—people whose per-

sonal prosperity has resulted from con-

servatism in their personal affairs and

who naturally are wont to apply the same
policies to public affairs. Logically enough,

therefore, Iowa's highway policies have

always been conservative. Until 1904,

Iowa as a state took no part whatever in

road building activities. All such work
was under the supervision of county and

township officials. Bridges of 16 ft. span

or more were known as county bridges

and were built and maintained by the

county. In addition to this, county boards

of supervisors had authority to levy a

small tax, known as the county road tax,

the proceeds from which could be spent

on road work by the county supervisors

at their own discretion as to location and

type of improvement. As the condition

of roads and bridges was a matter al-

most wholly of local concern, logically

enough the administration of highway

matters had remained vested in local offi-

cials.

Drainage Structures First

About twenty years ago, when it first

began to occur to some of the more for-

ward-looking that the existing method of

handling matters pertaining to roads and

bridges might not be all that could be

desired, it was natural that bridges and

culverts received first consideration.

Travelers on the road at that time could

usually choose favorable weather condi-

tions for making their trips, but the

bridges and culverts had to be crossed.

Further, about this time the heavy steam

tractor was coming into more general use

and was playing more or less havoc with

flimsy bridges. Naturally the owners of

these tractors wanted better and safer

bridges built, and these same owners,

through their state threshermen's associa-

tion, later proved to be one of the most

effective agencies in securing progressive

road legislation.

The State Highway Commission, cre-

ated by legislative enactment in 1904, was

vested with only advisory powers. Such

counties as desired could avail themselves

of the Commission's engineering services

and advice, although there was nothing

obligatory that such advice must be fol-
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lowed. Accomplishments during the

period that this system was effective

—

1904 to 1912 inclusive—were entirely

along the line of progressive construction.

A large number of counties commenced
building bridges and culverts of perma-

nent construction and cutting down hills

and filling hollows adjacent thereto.

Toward the close of this period the use of

large blade graders drawn by gasoline

tractors became quite general, resulting

in the building of a considerable mileage

of dirt roads to a natural grade, and to

sections closely approaching present day

standards. Very little surfacing work of

any kind was undertaken except for short

stretches of gravel surfacing here and
there in progressive communities where
an abundance of local gravel was avail-

able.

Legislation of 1913

In the spring of 1913, radical highway
legislation was enacted by the state leg-

islature, which resulted in a complete

change in the method of handling high-

way work. This legislation reorganized

the State Highway Commission, clothing

it with drastic supervisory powers, and
providing adequate funds for its support.

Under this statute the state continued its

policy of non-participation in the cost of

road building, but required all highway
construction work, both road and bridge,

to be done in accordance with plans and
specifications either prepared by or ap-

proved by the State Highway Commission.
Other outstanding features of this legis-

lation were the requiring of each county

to employ a county engineer to supervise

road and bridge construction work, and
the classification of highways into a

county system and a township system, the

former being placed entirely under the

supervision of county officials, and the

latter remaining under the jurisdiction of

township officials, with the restriction that

any construction work upon the township
road system must be done in accordance

with plans prepared by the county en-

gineer and approved by the State High-

way Commission.

Some Real Strides Made

Under this scheme of operation, real

strides were made in the way of progres-

sive road construction, particularly upon
the county road system. By the end of

1916, approximately 1,600 miles had been
built to established grade in accordance

with approved plans; approximately 25,-

000 bridges and culverts had been con-

structed of so-called permanent construc-

tion; practically the entire mileage of the

county road system—some 15,000 miles in

all—had been constructed to natural

grade and standard section and was being
rather systematically maintained; in fact,

Iowa had acquired a reputation for hav-

ing a remarkable system of dirt roads—
remarkably good under favorable weather
conditions and remarkably muddy during
rainy weather. Still but little surfacing

work had been undertaken, road building

efforts and revenues as yet being devoted
to the building of earth roads and sub-

stantial bridges and culverts, with here

and there a few rather desultory attempts
at gravel surfacing.

Federal Aid
The coming of Federal participation in

highway building necessitated further

changes in Iowa's highway laws. Such
changes were brought about during the
legislative sessions of 1917 and 1919. A
further classification of highways was
made, a limited trunk line system of ap-

proximately 6,600 miles being designated

as the Primary Road System, upon which
all Federal Aid allotted to the state, as

well as all revenues derived from the

licensing of motor vehicles, must be ex-

pended. The remaining mileage of high-

ways was classified as secondary roads,

approximately 11,000 miles of which con-

stitute the county road system, and the

remaining 87,000 miles still being under
the supervision of the township officials.

The Primary Road Fund
Under this revised legislation the policy

of progressive construction persists. The
Primary Road Fund—Federal Aid and
revenues derived from the licensing of

motor vehicles—is divided among the va-

rious counties of the state in proportion

to their area, providing a fund of approx-

imately $90,000 annually to the average

county for improving and maintaining ap-

proximately 67 miles of primary road. Ob-

viously this fund is not sufficient to make
possible any considerable progress in

building roads having a high type of sur-

facing, and except in those few counties

that have taken advantage of a provision

of the law which allows anticipation of

future allotments of Primary Road funds

through the issuance of county bonds,

the improvements undertaken on the pri-

mary road system consist largely of com-

pleting the construction of roads to es-

tablished grade, providing the necessary

drainage and drainage structures, and
when this has been completed, surfacing

with gravel or sand-clay construction. In

addition to the inadequacy of funds here-

tofore mentioned as restrictive to a pav-
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ing program, the law imposes further re-

strictions in requiring the question as to

whether or not the primary roads of a
county shall be hard surfaced to be sub-

mitted to a vote of the people of the

county. The further provision that when
hard surfacing is authorized, 25 per cent.

of the cost thereof is assessed to abutting

and adjacent property, acts as an addi-

tional deterrent in getting a hard surfac-

ing program under way.

Progressive Construction

Accomplishments toward the improve-
ment of the prirnary road system since its

establishment are therefore largely along
the line of progressive construction. On
Dec. 1, 1922, of the 3,653.5 miles of the

primary road system that had been con-

structed to established grade and the nec-

essary drainage and drainage structures

provided, 334.4 miles had been paved and
1,558 miles had been gravel surfaced, leav-

ing 1,761.1 miles without surfacing of any
kind. A large percentage of the mileage
that has been gravel surfaced will need to

be paved some time within the next dec-

ade if traffic is to be adequately served.

In the meantime, however, traffic on these

1,558 miles of gravel surfaced highways
is getting reasonably efficient highway
service, whereas the same funds invested

in pavement would have given traffic a

high grade of highway service on only ap-

proximately 150 miles.

It will thus be seen that up to the pres-

ent time road building in Iowa has been
hedged about with restrictions that make
any policy other than that of progressive

construction, entirely immpracticable.

Neither is it believed that Iowa is the

loser on that account, nor that the opposite

policy of highway improvement, that is,

the concentration of available highway
revenues upon a limited mileage of high
type roads, would have given traffic upon
the highways in Iowa a service com-
parable to the service that has been given.

The dirt roads that have been constructed

to established grade and the necessary
drainage and drainage structures pro-

vided, give vastly better service than do

the ungraded, undrained, and poorly

bridged highways. Also, the highway
that has been graded several years in ad-

vance of the time that it is to be hard
surfaced is in much better condition

for hard surfacing than is a newly graded
highway, particularly so in locations

where the topography is rolling. To
hold to 6 per cent, maximum grades on
some primary roads in Iowa requires up-

ward of 30,000 cu. yds. of earthwork

per mile. Experience teaches that the
resulting fills under these conditions re-

quire two or three years to become sta-

bilized and that a rigid type of surfacing
should not be attempted on these fills un-
til they have become thoroughly stabil-

ized.

In conclusion, it may be said that the
policy of progressive construction of high-
ways in Iowa is a logical result of its

traffic needs and its highway laws, which
after all are in a measure reflective of

traffic needs. Under this policy, substan-
tial progress has been made. If highway
traffic is to be given anything like the
service it deserves, however, there must
be no undue hesitation about taking the
succeeding steps so necessary to the suc-

cess of such a policy. Based on present
costs, at least one hundred million dollars

must be spent during the next five years
on constructing and maintaining the pri-

mary road system alone, if traffic is to

be only reasonably well served. An
equally large expenditure should be made
during that period on secondary highways.
It is not a case of the state not being able

to afford such expenditures; rather it is

a case of the state not being able to afford

to do without the highway service that

will result from such expenditures.

The foregoing paper was presented by
Mr. Coykendall before the recent annual
meeting of the American Road Builders'

Association.

WHY MT. PLEASANT, MICH., PAID
$39,750 FOR A $15,000
WATER IMPROVEMENT

By C. H. Peterson, City Manager, Mount
Pleasant, Mich.

The $15,000 water improvement bond
issued in 1892 cost the city of Mt. Pleas-

ant $39,750.

This is a condition that one might find,

upon close examination, has existed in a

good many other cities in the United
States. Long term bonds have been quite

generally used in the past, but modern
methods of city finance have diverted to

serial bonds and a great"number of cities

have gone so far as to provide in their

charter that all bonds issued shall be
serial bonds.

The water department of the City of

Mt. Pleasant is municipally owned. In

1892 it was not on a paying basis, so the

city issued a $15,000 long term improve-

ment bond to run for a period of 15 years
at a rate of 5 per cent. During these 15
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years, there was no money set aside in a

sinking fund to pay for this bond when

it became due in 1907. It seemed that

each council that was in power during

that time did not know of this bond or

else they wanted to keep the tax rate

down during the term of office, so, when

the 15 years were up and the bond was

due, there was no money available to re-

tire this bond unless the council should

put an additional amount in the taxes

that year and raise the whole $15,000 in

one year. This would seem a disaster to

the taxpayers to have this additional

amount to pay in one year when they

were only raising $17,400 in taxes for

that particular year to carry on the ex-

penses of the City. This would make the

rate for that year $18.20 per $1,000 in-

stead of what it originally was, $9.80 per

$1,000. We all know very well what the

sentiment of the taxpayers would be if

any council should raise the tax rate

about double over the previous year. So

the only resort that the governing body

could revert to was to refund, which they

did.

This $15,000 bond was refunded for a

iV2% rate and I compliment the council

for getting the interest rate lower, but it

was refunded on a long term basis for 20

more years instead of making it a serial

bond, this bond maturing in 1927. Again

the same mistake was made.

Not a cent was put into a sinking fund

to relieve this bond until June, 1922, when
$2,500 was appropriated by the commis-

sion, and it was recommended that the

same amount should be appropriated each

year for the next five years, making a to-

tal of $15,000 to retire this bond on July

15, 1927.

The following will sum up the cost of

the $15,000 water improvement. Interest

on the first bond for a period of 15 years

at 5 per cent is $11,250. Interest on the

second bond for a period of 20 years at

41/4 per cent is $13,500, making the total

interest paid $24,750, plus the bond itself,

or $39,750. If this bond had been made a

serial bond at 5 per cent for a period of

15 years, we would have paid $6,000, plus

the bond, or $21,000, makin-; a saving of

the differen-ce between $39,750 and $21,-

000, or $18,750.

In other words, if this bond had been

a serial bond, the taxpayers would have

saved enough to pay the taxes for the

year of 1907.

This particular bond is only one of sev-

eral such bonds that this City has had to

shoulder. We are now paying the City

debts that should have been paid 15 years

ago. No wonder that taxes are high.

Again I say, "Let us pay as we go and

relieve ourselves of that burdensome in-

terest. Pay for what we get when we
get it and do not pass it on to George."

NEW HIGHWAY BRIDGES TO CROSS
MISSOURI RIVER

By B. H. Piepmeier, Chief Engineer, Missov/ri
Highway Commission, Jefferson City, Mo.

For many years Missouri has lacked

adequate facilities for highway crossings

of the Missouri River. This has been a

serious impediment to commercial and
social intercourse between the two sec-

tions of the state. The three existing

highway bridges at Kansas City, Jefferson

City and St. Charles are too widely sep-

arated to give the needed service and are,

moreover, toll bridges.

However, this unsatisfactory condition

is about to be remedied. The prospect

of securing a state road system has stimu-

lated new activity in the promotion of

several bridge projects that have remained

in a dormant stage for a number of years.

The State Highway Commission has

very properly recognized the need for

these lines of communication between the

two sections of the state and has recently

approved four projects for highway cross-

ings and allotted Federal Aid money to

them.
These projected bridges are to be con-

structed at Boonville, Glasgow, Waverly

and Lexington. All are now under con-

tract and the substructure work of the

Boonville bridge is well under way. All

are high level bridges with sufficient

clearance above standard high water to

render unnecessary any type of movable

spans.

The Boonville bridge will have a steel

superstructure 2,665 ft. long and a sub-

structure of concrete piers resting upon

bed rock, the lowest elevation of which

is 84 ft. below standard low water. A
reinforced concrete trestle approach 447

ft. long connects the main structure with

an earth fill confined between long wings

of a U abutment for 117 ft. At the north

end of the bridge is another earth fill ap-

proach 442 ft. long. A clear roadway of

18 ft. 8 ins. is provided. The estimated

cost of this structure is $526,640. Con-

sulting Engineers are Harrington, How-
ard and Ash.

The Glasgow bridge consists of four

river spans, approximately 1,224 ft. total
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length. The approach at the Glasgow end

is nearly 300 ft. long and is composed of

three deck spans. An earth fill 225 ft.

long connects the approach with the city.

For the west approach, four deck spans

totaling 384 ft. are provided. An earth

fill approximately 440 ft. long connects

the approach with the mainland. The
river piers I'est upon bed rock about 38

ft. below standard low water at the deep-

est place. A clear roadway of 21 ft. is

provided. The contract price for this

structure is $566 312.50. Consulting En-

gineer F. W. Adgate.

The bridge at Waverly consists of five

river spans, having a combined length of

nearly 1,610 ft. Piers are sunk to bed

rock about 53 ft. below standard low

water. The approach at the Waverly end

is made up of one deck truss span and

two deck girder spans having a total

length of 345 ft. A short earth fill con-

nects the approach with the streets of

Waverly. At the north end an earth fill

terminates the bridge. A roadway of 20

ft. between wheel guards is provided. The
contract price is $585,146.32. Consulting

Engineers, Harrington, Howard and Ash.

The Lexington bridge has a steel super-

structure 3,071 ft. in length. Bed rock is

approximately 100 ft. below low water.

On the Ray County side, an earth fill con-

nects the main structure with the main-

land. On the Lexington side the main

structure is connected by a steel trestle

with the city streets. A roadway 20 ft.

in the clear is provided. Contract price

is $1,169,114.10. The additional length of

superstructure and the greater depth to

bed rock explains this greater cost. J. A.

L. Waddell is the Consulting Engineer.

The completion of these four large

bridges will go far towards giving Mis-

souri a basis for a comprehensive road

system connecting all parts of the state.

TESTING FLOW OF WATER IN

GRAVEL STRATA AT SOUTH
BEND, IND.

To the Editor:

In connection with the engineering In-

vestigations incident to the development

of the water supply for a water works

pumping station having an ultimate ca-

!)acity of 25,000,000 gals, daily, which I

now have under design for the City of

South Bend, Indiana, I have concluded a

tpst determining the direction and rate of

flow in the gravel strata that may be of

interest to your readers.

In order that you may more readily

grasp the necessity for making the test,

and the significance of the results, a brief

review of the growth of the South Bend
Water Utility is necessary.

The original system was built in 1873
using as its only source of supply the St.

Joseph river and it was not until 1880
that any other supply was available.

In 1880, ten 6-in. wells were sunk to a
gravel strata approximately 100 ft. below
the surface, and subsequently additional
wells were drilled in 1895. The entire
supply was from this source with no con-
nection for pumping from the river. This
was done with no special investigation as
to the source of supply, the assumption
being that the underground storage was
either seepage from the river or the re-

sult of percolation from precipitation on
a rather restricted area as indicated by
the topography in the immediate vicinity
of South Bend.
This assumption was satisfactory and

computations indicated a sufficient sup-
ply for the comparatively light require-
ments of a small water utility.

The growth of the city has been such
that future development demanded a
more specific knowledge of the source
and extent of the underground water sup-
ply, and for this purpose the test was
conducted.
A study was made of the direction and

density of growth, and the incident exten-
sions to the distribution system to deter-

mine the most economical location for the
construction of a station. This was fol-

lowed by test borings to ascertain the
grading of the gravel in the water bearing
strata.

Following the location of a desirable
water bearing gravel, a 12-in. well was
drilled to a depth of 155 ft. and this well
surrounded by 2i^-in. wells at a radius of

6 ft. from the central well and to the
same depth; the central well was charged
with salt and Basic Fuchsin, and each of

the surrounding wells equipped with an
electro couple connected through a sensi-

tive ammeter to the 110-volt lighting cir-

cuit. Hourly readings were taken
through the electro couple on all of the

wells and, to insure the sampling of the
vein one gallon of water was pumped
from each well hourly and examined, by
comparison with the original samples, for

traces of color-

The time required for the flow of 6 ft.

was 82 hours, as evidenced by the reduc-

tion of resistance in the electric circuit

and the positive color traces in the sam-
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pies pumped. The direction of flow is

slightly north of true northwest.

While the result of this test is not

conclusive, it is confirinatory to my belief

that the underground water supply en-

joyed by the City of South Bend is not

in any sense local in character, but is

derived from a water shed extending up
from Lake Michigan and Lake Erie to a

summit approximately at the Indiana-

Ohio State Line.

This belief is further confirmed by the

logs of a number of wells with which I

have come in contact in my engineering

work in this territory in the past 15 years.

Very truly yours,

JOHN W. TOYNE,
Consulting Engineer and Superintendent

of Water Works, South Bend, Ind., Jan.

16, 1923.

ST. LOUIS PAVING PROGRAM
The City of St. Louis has adopted a

program for municipal paving for 1923,

amounting to approximately six million

dollars. Like most American cities, the

St. Louis paving fell far behind the de-

mand during the war period and the years

immediately succeeding. The street pav-

ing itself dropped down to an average of

approximately 12 miles a year for 4 years.

While this to some extent has been made
up in the work of the last two years, the

condition is still far from satisfactory.

The program for 1922 amounted to two
and a half million dollars, but on account

of the strike situation approximately one-

third remains uncompleted. The pro-

gram for this year of six million dollars

will be more than one hundred per cent

increase over last year, and about five

hundred per cent of the average work
for several years preceding.

All of this work is paid for in special

tax bills, which requires that the con-

tractor must finance the work until com-
pletion, and then take payment in tax

bills bearing six per cent interest. These
bills are first lien on the property. This

tax bill provision has apparently pre-

vented small outside contractors from

coming in on St. Louis work during the

period of expanding business, and may
make it difficult satisfactorily to place the

business proposed for this year.

In addition to this program of special

tax work, which will probably be con-

tinued for several years to come, St.

Louis voted the issuance of bonds on
Feb. 9th, which included among numer-
ous items, about five million for cash
paj'ment paving work, and about nineteen
million for sewers and related construc-

tion. Mr. W. W. Horner is Chief Engi-

neer of Sewers and Paving.

COST OF PAVEMENT REPAIRS IN

NEWARK, NEW JERSEY
By J. IF. Howard, C. E., Consulting Engineer,m Mt. Prospect Ave., Newark, N. J.

Newark, New Jersey, is a manufactur-
ing city of 500,000 population. It has
heavy traffic of motor vehicles not only

within it but connecting it with New
York, Philadelphia, etc.

The streets are well paved and kept in

good repair. The cost of repaving or

maintaining each kind of pavement is

analyzed and tabulated so as eventually

to determine what kinds of pavements are

most economical.

The annual report for 1921 of the Di-

rector of Public Improvements shows the

cost of repairs per square yard of pave-

ment bases and of surface layers sepa-

rately and added together.

The total paved streets on December
31, 1921, was 282 miles. The principal

kinds of pavements are shown in the ta-

ble below.

The city has an excellent municipal

asphalt pavement plant equipped with
storage bins, conveyors, steam rollers

and street tools. This plant cost $76,355,

not including the land. This plant repairs

all old asphalt pavements and lays some
new ones on new locations. The cost of

repairs made by the City plant in 1921 to

the pavements which have passed the

five-year guaranteed periods of the orig-

inal contractors is shown in the follow-

ing table:

COST OF 1921 PAVEMENT REPAIRS BY NEWARK, N. J., CITY ASPHALT (ETC.) PLANT
Kind of Surface Layer Concrete Base Total
Pavement. Sq. Yds. Per Sq. Yd. Sq. Yds. Per Sq. Yd. Both*

Sheet Asphalt 51.499 $1.8126 3,979 $2.3313 $4.1439
Granite Block 27.815 1.5262 1,131 2.66.51 4.1913

Brick 6,679 3.4968 3,236 4.1820 7.6788

Asphilt Block 126 4.2169 59 2.9908 Y.2077

Wood Block 4,168 4.4164 3,487 1.5341(v) 5.9505

*Total Both—means where surface and base were repaired at same locations,

(v) Repairs to base of wood block pavement consisted of replacing injured 1 in. mortar
cushion with another on the existing good 6 or 8 in. concrete base below.
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HEAVY TRUCK HAULAGE ON
HIGHWAY CONSTRUCTION

By Charles H. Fry, President Chas. H. Fry
Construction Co., Erie, Pa.

The title of this paper implies a certain

preference for heavy duty trucks for haul-

age purposes in connection with highway

construction, particularly when presented

by an author whose experience has led

him into favoritism for this type of haul-

ing equipment.

Although several standard methods have

gained preference among various highway

constructors in various sections of the

country, we are allowed to assume that

the road constructors and the equipment

manufacturers and distributors are all de-

termined upon one definite objective, i. e.,

in his estimation, have governed his man-

agement in the selection of the heavy du-

ty truck for haulage. The author confines

production progress with the least neces-

sitated amount of waste, i. e., waste cap-

ital (investment) waste labor, waste mate-

erial, waste efficiency, waste what not.

In the last analysis, we aim for the

minimum cost per unit of laid concrete,

excavated or filled earth or rock.

The proposition which concerns the con-

tractor in his everyday experience with

the trade, is what method attains the

common objective and proves itself su-

perior over all other methods? This is a

question not easily answered.

Therefore, in the presentation of this

paper, the author desires to draw atten-

tion to those determining factors, which,

himself to a discussion of haulage equip-

ment serving in the construction of ma-

cadam, gravel, "stone" and concrete roads.

Variety of Roods

The natural sand-gravel roads such as

as abound on and near those flat plateaus

surrounding and adjacent to the Great

Lakes, as well as similar natural roads

found in other sections of our country,

also the rock formation forming the sub-

base for so many of the roads in the

mountainous districts of the United

States, without a doubt, serve best for

permitting the utilization of the heavy

duty truck. This type of sub-base per-

mits the early escape of water from rain-

fall and consequently discourages layup

of heavy duty trucks at times when satu-

rated clay and muddy roads would neces-

sitate costly loss of time from continuous

operation. Such a factor has contributed

toward making the author a heavy duty

truck enthusiast when possibly a high-

way contractor in some other section of

the country would favor a different

method.
One point to consider in this connec-

tion is : in how large an area of our coun-

try can the heavy truck be utilized to

distinctive advantage? The factors to be

considered in this paper point the way

to a comprehensive survey. Recent

charts compiled and edited by the Asso-

ciated General Contractors of America,

showing the seasons of the year suitable

for road construction purposes in the va-

rious States of the Union, will serve as

a guide in reaching a conclusion.

Hauls

Closely related to the foregoing and

hardly less important is the subject of

hauls. Obviously the only ones to be

considered are short and long hauls.

Other things being equal, the advantage

is constantly growing in favor of heavy

duty trucks because of the increasing

tendency toward longer hauls on con-

tracts being let by State Highway De-

partments.

The long haul utilizing heavy trucks re-

duces the amount of field supervision,

such as is necessitated when fleets of

small trucks are on the road. One strik-

ing advantage in operating fewer units

is the obvious absence of contributing

causes toward units getting in the way of

one another. Simple though it may seem,

this is a very important consideration in

the hills and in the mountainous country

removed from the Lake Region and the

flat country of the Middle West. The

long haul manifests the advisability of

heavy units, particularly when taking into

consideration the availability of experi-

enced and dependable labor.

Co-or(iinati07i

We cannot intelligently discuss haulage

characteristics and requirements without

taking fully under advisement the corre-

lated equipment and special appliances

which are utilized in the other operations.
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Like all industries, which, in their pioneer

days, were hampered and delayed from

time to time because of inadequate facili-

ties and lack of improved equipment, so

was the road construction industry handi-

capped in its early days. Of late years,

however, the industry has been the bene-

ficiary of many improved types of equip-

ment, so that instead of becoming impov-

erished because of neglect or indifference,

we find ourselves today reinforced along

every avenue of exertion by improved

and, in numerous instances, highly devel-

oped and patented road building appli-

ances. These have been devised to ame-

liorate the obstacles long contended with.

The equipment manufacturers have

proven themselves practical students of

a stupendous industry as is testified to by

the numerous dependable types of labor

saving road construction equipment now
on the market.

We have both ends of the haul to con-

sider, not ignoring the requirements that

demand attention between the two ex-

treme points of operation. Between the

measuring and striking off points and the

unloading point at the paver skip, the

heavy duty truck stands as a supreme

testimony of efficiency. As the old adage

goes—"An early start is half the race."

Gliding into position under an improved

and latest design measuring and striking

off hopper, a heavy duty truck stops for

the fractional part of a minute, swallows

its load of four standard six bag batches

of aggregate and is off on the last leg of

the journey in no more time than is re-

quired to do the same thing with the one

batch only on a light truck.

And when the big truck arrives at its

destination, backing into the paver, the

fewer the trucks, the less the disturbance

along the way and at the paver itself.

Maintenance

Without entering into an analysis of

pure cost data or summarizing along this

particular line, there are outstanding

merits in favor of heavy trucks along

lines of pure operation and maintenance.

The restricted labor supply of the past

warrants the conclusion, comparatively

speaking, that a few dependable and sea-

soned truck drivers of known qualifica-

tions form an operating force far superior

to a larger force of doubtful personnel.

The trained driver on the big truck,

educated to maintain his unit and to take

pride in its performance is an asset to

your organization and a factor to be con-

sidered in getting the unit of pavement
laid at the minimum of cost. The maxim

is efficient drivers and maintenance men,

and they are ordinarily few, particularly

when labor is at a premium.
In thiS' connection, it is knov.'n that

heavy trucks are slower than light trucks,

nevertheless, there is apparently an ad-

vantage in wear and tear. It appears

that the heavy truck stands the vicissi-

tudes of operation to more marked advan-

tage—the rugged frames, the heavy
wheels, the big tires, the staunch bodies,

as well as the enlarged members of mo-

tor, driving and transmission machinery,

the ability to take punishment, seem to

stand the gaff are readily amenable to

satisfactory overhaul.

The great, strong, dependable units

take their place admirably in helping to

weave the cloth of progress.

Flexibility

When the contractor finds himself in

the market for the purchase of transpor-

tation equipment, without a doabt he

finds himself dealing with the most com-

plex problem of road building. To arrive

at any decision he must consider so many
details that in the end he generally feels

that he has reached only the experi-

mental stage. There is a constant and
inviting incentive to attain the best re-

sults. In touching some of the major
problems consider first the investment.

The expenditures for any type of hauling

equipment is the largest item of the con-

tractor's plant. This fact alone should

cause the contractor to choose tlie most
flexible equipment.

In the selection of motor haul equip-

ment the road constructor must be gov-

erned by the various requirements which

will manifest themselves from time to

time during the progress of his manage-
ment.
When he considers that he will be

forced from time to time into competitive

bidding upon all kinds of road contracts

presenting multifarious conditions, the

contractor, of necessity, must plan upon
a suitable degree of flexibility. Heavy
duty trucks provide for this flexibility

that cannot always be provided for under

other methods.
Other Determining Factors

Heavy trucks provide general adap-

tability. Even in seemingly unimportant

ways, they are adaptable. In storage

alone they require less space during lay-

up and during idle time. Innumerable
times they serve to manifest an indis-

putable advantage in towing other types

of equipment. They augment the facil-

ity with which the general equipment is
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moved on and off the job. In the matter

of grades, experience has proven that the

heavy unit will pull up and take any

grade that the light unit can negotiate.

In the matter of sub-base, the greatest

argument against heavy trucks seems to

have been accusation that the sub-base

was subject to an excessive amount of

cutting up; but experience substantiates

the contention that when sub-base condi-

tions are at all favorable, the big trucks

with their wide tires iron out the sub-

base and pack it down like a roller. From
the standpoint of public interest this pro-

vides a more substantial job.

Conclusion

In summarizing the elements of this

paper, the author, with the brief amount
of time available and naturally forced

to the employment of general statements,

has endeavored to point out the main fac-

tors which through analysis have placed

him in the position of a heavy truck en-

thusiast.

He has been favored with the privilege

and opportunity to operate and study dif-

ferent haulage methods, more or less of

the time, of course, in ,a locality and at

seasons of the year well adapted for the

utilization of heavy units. And he has no
argument with other contractors who
may have a cherished method altogether

different which may be entirely laudable

and entirely adequate for the conditions

encountered.

As far as truck haulage is concerned
some contractors conclude that it is fit-

ting to hire their hauling equipment in-

stead of owning and operating it out-

right, and in this connection one has to

consider that the number of dependable
trucks available whose owners are willing

to operate at a figure satisfactory to the

contractor, enforces a determination of

the rate of progress of the work under
way.
And after all methods have been ana-

lyzed, the pros and cons discussed, the

weak and the strong points compared,
the legitimate contractor is brought face

to face with a recognition of the merits

of vision and the benefits of far sighted

management. He must realize that no
method, however good, will attain the ob-

jective unless there lies within his or-

ganization the common desire to function

to the best advantage, unless throughout
the organization from president to water-

boy there is imbedded the keen desire to

see the organization put the job across

in the best possible manner to the best

advantage of all concerned.

The foregoing paper by Mr. Fry was
presented at the recent annual convention
of the American Road Builders' Associa-
tion.

IDEAL SECTION OF LINCOLN HIGH-
WAY BUILT AT MODERATE COST
With the completion of the paving of

the "Ideal Section," a model stretch of

road built in Northern Indiana by the
Lincoln Highway Association with funds
contributed by the United States Rubber
Company, nation-wide attention has been
focused on the road. A vast amount
of discussion upon highway design and
specifications has been stimulated. This
was one of the aims of the Lincoln High-
way Association in building the Section.

The Association has long felt that more
public thought should be given to the
nature of the Improvements resulting from
the investment of the hundreds of millions
of dollars now going into highway con-
struction in this country annually. Ac-
cording to officials of thet Association, the
American public, which in the loing run
IS paying the bills, has not taken sufficient

interest in the adequacy and performtance
of the highways being constructed. Too
frequently public ignorance of the prob-

lems confronting highway engineers and
commissioners has resulted in mistaken
public pressure for road improvement
which was not properly designed to carry
the traffic it would receive. The result

has been inefficiency and waste.

Public TJnderstandMig of Road, Problems
Required

Highway engineers and commissioners
in many sections of the union have not
had the support of the public in under-
taking farseeing improvement plans
which, while seemingly expensive, would
ultimately save the public large sums in

maintenance and reconstruction costs and
in facilitating travel.

A. F. Bement, Vice-President of the

Lincoln Highway Association, in a recent

address said: "The Association is grati-

fied that such great public interest has
centered on its short section of model
road, designed by the foremost highway
engineers and other authorities in the
union. It is anxious that that project

shall be well and correctly understood.
"The press in some sections of the coun-

try has, we believe, presented an exag-

gerated picture in regard to the cost of

the improvement. The fact is, economy,
not in first cost, but in ultimate cost.
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was always before the technical com-

mittee appointed by the Association to

design the Ideal Section for the traffic

of today and tomorrow. The hard-headed

men who determined upon the plans for

the road, which it was hoped would serve

as a model for many years, had no in-

tention of being impractical or extrava-

gant. Many of them were public officials,

having in charge the expenditures of mil-

lions of the public's funds for road-build-

ing. They did not advise the Associa-

tion to attempt any construction which

could not be economically justified."

The Cost of the "Ideal Section."

The Association states that in some

way the impression has gained currency

that the Ideal Section cost $100,000 a

mile. This is not the case. The cost of

the reinforced pavement, which by the

public is generally considered as the

"road," was but $64,897.20 per mile. This

for 40 ft. of concrete, 10 ins. thick and

reinforced with 80 lbs. of steel to the

100 sq. ft. It will be noted that for the

ordinary 20 ft. width, this road would

have cost but $32,450 a mile, even though

it was much more heavily reinforced and

2 to 3 in. thicker than the paving now
being generally laid in many sections of

the country.

Two bridges were included in the Ideal

Section link and these two structures cost

a total of $23,174.26. These expenditures

are by no means extravagant. They rep-

resent true economy for the volume and

type of travel the Ideal Section of the

Lincoln Highway was designed to carry.

Additional funds, of course, were spent

by the Association in the development of

the design, and in the carrying out of

the many added features recommended
by the technical committee. The cost of

the landscape work, which involved much
preliminary planning it would not be

necessary to duplicate if 100 miles in-

stead of one were beautified, was $4,-

800 per mile, while the cost of illuminat-

ing the Section for night travel was but

$4,051 per mile. In handling a project

of this character money was necessarily

expended on expert engineering consulta-

tion and in the infinite amount of red

tape required to perfect the arrangements

with the Federal Government, the State,

and the County and the property owners.

The benefits of these expenditures are

available to any community in the coun-

try in the shape of detailed specifications

and plans which may be had upon appli-

cation without expense.

Adequate Width and Strength True Econ-

omy
Considering the economy of the Ideal

Section's design for heavy volumes of

traffic, it should be remembered that

maintenance cost will be practically nil

for many years, while the original im-

provement will carry the increasing traf-

fic of the next 10 to 20 years without

reconstruction.

The cost of a mile of road cannot be

standardized. The sum justifiably to be

spent in proper improvement varies with

every changing location and condition.

The State of New York has just finished

the constniction of four miles of road

along the west bank of the Hudson River,

between West Point and Cornwall, known
as the "Storm King Highway" after six

years of the most difficult work and at

an expense of $700,000, or a cost of $175,-

000 per mile. The need for this road

more than justified the expense.

The State of New Jersey has expended
over $80,000 per mile on the construction

of certain sections of the Lincoln High-

way. Unless the conditions are fully

known, no one can say whether this sum
represents the truest form of economy or

the utmost extravagance. The Lincoln

Highway in New Jersey carries, in addi-

tion to the heavy volume of local traffic,

the ponderous trucks operating out of

Baltimore, Philadelphia, New York and
Boston, and the through traffic from the

South and West, reaching New York from
Philadelphia. The old pavement, which
was replaced by the New Jersey State

Highway Department, consisted of a re-

constructed macadam base, with a 2 in.

bituminous surface. It provided for two
lanes of traffic on a paved width of 18

ft. This section was built in 1915 and

the repairs due to the heavy traffic cost

the State $14,250 a mile, during 1920.

New Jersey did a wise thing to tear out

this old road and build a modern high-

way, providing for four traffic lanes, with

a paved width of 32 ft. and a graded

width of 40 ft. and 9 ins. of Portland ce-

ment concrete.

The Ideal Section was designed to carry

a traffic of 20,000 vehicles per 24 hours

and it can do so with safety, convenience

and economy. The Lincoln Highway As-

sociation is anxious that the general pub-

lic appreciate the careful thought and

consideration given to the question of

cost in connection with the construction

of its model section, which without doubt

will some day be continuous from Chicago

to New York—as a matter of economy.
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REPAIRING A SMALL BRICK

SEWER BY CEMENT GUN
METHOD

Bv R A Mac Gregor, Assistant Engineer,

Department of Public Works, Borough
of Manhattan, Municipal Bldg.,

New York, N. Y.

It was found that the 3ft. 6 in. x 2 ft.

4 in. brick sewer in 41st Street between

Madison Avenue and 5th Avenue, Bor-

ough of Manhattan, New York City, was

in serious need of repair. Considerable

areas of the first ring of the crown had

fallen in and at one or more places both

rings had fallen in. The joints were bad-

ly washed out, most of them for 2 ins. or

more.
The use of the Cement Gun was con-

sidered for this job and decided upon af-

ter careful survey had been made and an

estimate prepared of the cost of repairing

by opening up the street for about 140 ft.

and making other repairs from the in-

side. This estimate amounted to $2,845.

A cement gun outfit with two operators

were hired through the Cement Gun Com-

pany, the city supplying all materials,

gasoline and labor, other than the opera-

tors.

The first operation was to remove any

loose bricks in the crown and to attach

expanded metal to any areas of more than

about 2 ft. square where the first ring had

fallen in. This was done with 1-2 in. lag

bolts or wood screws and the slight ir-

regularities of the brickwork kept the ex-

panded metal away from the bricks suffi-

ciently to allow the gunite to reach be-

hind the metal.

The first sections of the work were

cleaned with a sand blast without water,

but it was found that water alone cleaned

the surface quite well with the advantage

of leaving no sediment to be taken out of

the sewer.

This sewer happened to be a clean one,

with very small flow so that the sides and

crown were not greasy. In most cases

the sand blast would probably be needed

to insure a good bond between brick and

gunite.

The small size of the sewer, only 3 ft.

6 ins. high, made work difficult. As the

nozzle could not be held far enough away

the gunite did not spread as much as

usual and a rougher surface was left.

From the spring line down, therefore,

the surface was trowelled with a plaster-

er's trowel and a surface at least as

smooth as good brickwork was easily ob-

tained.

A coat of about 1 1-2 in. thickness was

first applied over the expanded metal and

left over night, and next day about 1 in.

more was added. This gave about 21-2

in. of gunite in place of a 4 in. ring of

brick, but in addition all joints in the

second ring were thoroughly filled with

gunite.

At one place a boulder about 12 in. in

diameter had penetrated the second ring

and earth was showing around it. Gunite

was carefully applied here and left over-

night and next day more was applied

making at least 3 ins. or good concrete.

The entire interior surface down to the

water line was coated with about 3-4 in.

of gunite, this also filling all the joints as

no hand pointing could do.

With an air pressure of 60 lbs. as com-

monly used, about 30 per cent of the sand

was lost as rebound and had to be taken

out before night as sufficient cement was

carried in it to make it troublesome to

remove in the morning. It was found

that 30 lbs. of air pressure was sufficient

to carry the sand the distance required

and that with this reduced pressure only

about 15 per cent of sand was lost.

The sand was well graded, practically

all passing a 10 mesh screen and was

carefully measured in a box for a 1 to 3

mix.

The cement was added making 9 cu. ft.

of sand and 3 bags of cement, the whole

turned over with shovels once and then

put through a 14-in. screen to prevent any

larger balls of cement reaching the gun.

This mixing and screening was done

close to the gun to save labor in charging

the same. After a rain the sand was rath-

er wet, but a damp sand is to be preferred

as the cement then adheres to it while

passing through the hose.

A total length of 300 ft. of sewer was

relined, 400 sq. ft. of expanded metal were

used where the first ring had fallen in.

and the time actually worked by the gun

outfit was 11 days. The city gang was

longer on the job as the gun outfit had to

be taken away in the meantime for an-

other job and then returned.

The entire cost to the city including

hire of gun outfit, all materials and labor,

hauling materials and removing waste

and debris was $1,830, over $1,000 less than

the estimate for work done in the ordi-

nary way. Had the outfit been owned by

by the city a greater saving would have

been shown as there were unavoidable de-

lays in getting the gun delivered twice, in

breaking in the gang to new work, etc.

This work was done in September,

1921, under the supervision of the writer.
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A careful inspection was made of tlie

sewer in December, 1922, by the writer

and anottier engineer. After more than

a year not a single defective spot was
found, no cracks were visible and under
the hammer the lining rang hard and
sound. Practically a new sewer has been
secured.

In larger sewers the work would be
done more comfortably and cheaply and
this sewer is about the smallest size in

which such work is possible.

3 or 4 ft. thick, the charge of explosives
should be not less than 10 lbs. Where
the ice gorge runs up to 20 and 30 ft. in

depth, it may require 1,000 or 1,500 lbs. of

dynamite fired under it to obtain any
results.

HOW TO DYNAMITE ICE GORGES
Damage, amounting in the aggregate to

millions of dollars, is often caused at this

time of the year by floods and freshets,

due to ice gorges and ice jams in rivers

and streams. At times these gorges so

choke running streams that serious dam-
age is done to bridge piers, bridges, dams,
and other obstructions. Frequently also

they cause water to back up, inundating
adjacent country so that damage, incon-

venience and sometimes loss of life is

caused.

It is possible in many instances to ob-

viate all danger by using dynamite to

break up the ice gorges. When explo-

sives are used for this purpose, the blasts

should be directed at the key or pivotal

points of the gorge. Two general meth-
ods of loading are practical:

(1) Holes are cut through the ice at

spacings of from 8 to 10 ft. and the

charges, the quantity of which must be
governed by the thickness of the ice,

thrust through the holes and allowed to

be carried under the ice a little way from
the holes. Such blasts heave the ice and
thus break it apart.

(2) Large mudcaps (unconfined charg-

es) are loaded on the top of the ice at

frequent intervals, and fired.

As this work must, as a rule, be done
on short notice, little time is afforded to

obtain the correct explosive, so the recom-
mendation is made for any low freezing

dynamite available. Electric firing should

be used for safety as well as for the bene-

fits derived from all charges firing at ex-

actly the same time.

Moving floes of ice must usually be
broken by the second method. The ex-

plosive primed with a blasting cap and
a short section of fuse can be dropped
on the floe from the shore or from the
down stream side of a bridge.

It is difficult to give any definite

amounts of explosives to be used for

blasting ice, but where the broken ice is

GOOD YEAR FOR ENGINEERING
EMPLOYMENT

All indications point to a banner year
for engineering employment according to

the Employment Department of the
American Association of Engineers. Re-
sumption of activities after the usual
year-end pause has started with notice-

able effects throughout the country.

There is a great demand for engineers,

particularly designing engineers, and sal-

aries for these technical men have taken
a broad increase during the past two
months. An average increase on starting

salaries amounting to over 10 per cent,

has become effective in many organiza-

tions.

The structural steel line has been the

most active during the past few months.
The number of construction projects and
volume has been large and more projects

of this nature, particularly industrial

buildings and highway construction, will

be started this year. Indications are that

all records will be broken. We will see
a billion dollar improvement year for rail-

roads.

In a survey made of the country, prac-

tically all sections show very little un-

employment among professional engi-

neers, a scarcity of men for engineering
work, and oflice men are at a premium.
The city of Los Angeles is required to

hold up some important municipal proj-

ects because of its inability to engage
competent checkers on the necessary
plans. Conditions on the Pacific coast for

engineers are excellent with the excep-

tion of the northwest where the winter
season has tied up construction work.
The southwest section of the country is

fair and the mountain states are about
balancing the supply and demand. The
central states show the greatest activity

in engineering work with practically no
unemployment and an average of two po-

sitions for every competent designing en-

gineer. The southern and south Atlantic

states show activities fair with some con-

struction work starting and highway
work taking on activity. The eastern sec-

tion shows some unemployment among
engineers at the present time.
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DEVELOPMENTS IN CONCRETE
PAVEMENT DESIGN

By Willis D. P. Warren, of Holbrook, Wa7--
rcn ,6 y»n Praaci, Civil Kntjineers.

MilHkin Bldg., Decatur, III.

The general use of concrete as a paving

material did not begin until a little over

ten years ago, for, as a matter of fact,

the total j'ardage of concrete pavements

laid in 1912 was reported as only 5,381,-

218. When it is realized that the total

concrete pavement yardage laid to date

is in excess of 300,000,000, it may be seen

that the growth of this type has been

most phenomenal.
In considering this great increase in

concrete pavement yardage, it may be of

interest to review developments in design,

and to endeavor to point out certain- prin-

ciples which should be emphasized on fu-

ture work.
Early History of Design

Tlie use of concrete as a paving ma-
terial was the result of early experience

with concrete built for walks and drive-

ways. Many of the first pavements were

of a thickness and mix ordinarily used

on such classes of construction, and lit-

tle regard was paid to the necessity for

richer mixes, and practically no thought

given tO' the importance of structural de-

sign.

There was a period of several years

after early construction began, before it

was fully realized that the structural de-

sign of a concrete pavement involved

complex problems of unusual occurance.

Literature of Ten Years Ago
As indicated in 1913, the lack of com-

monly accepted principles in the design

of concrete pavements, brief extracts from
the literature of ten years ago will be

of interest. This situation was pointed

out in an editorial published in Municipal

Enginering for July, 1913, here quoted in

part as follows:

"Probably the most difficult of all the

concrete construction problems which en-

gineers have had to face and solve is the

proper design and construction of con-

crete pavements. Although only a com-
paratively recent innovation, attended

with the usual costly failures and experi-

ments of any new type of construction,

surprising progress has been made. En-
gineers can recall the dlfBcultles that

marked the early stages of the simplest

types of concrete structures which taught

the lesson that concrete is merely a struc-

tural material, subject to certain laws
governing strength, elasticity, etc., and
they have profited by this Initial lesson."

"It is obvious at a glance that the con-

siderations involved in the construction

of concrete pavements are more complex

and multitudinous than in building or

foundation work, but it is not generally

understood as yet just where the marked
differences in the two types of construc-

tion lie."

It is quite interesting to note a portion

of the Report of Com. XIII, National Con-

ference on Concrete Roads, 1914, and the

fact that the usual practice of the

day was emphasized, rather than any

carefully tested principles of design.

Following is a brief summary of the

Report of Com. XIII:

"Because of the fact that the members
of this Committee have had their atten-

tion directed chiefly to the conditions ot>-

taining in the northern states, it is not

without some misgivings that they sug-

gest the following as conforming to the

best practice.

1. Where the width of roadway is not

greater than 16 feet, with a porous sub-

soil, subgrade in good condition and well

packed and with loads not exceeding 6

tons, including the vehicles, a thickness

of 5 ins. at the edge of the slab and 7

in. at the center is sufficient without

reinforcement, using slabs not greater

than 16 ft. sq . . . ."

Reference was also made to concrete

pavement design in the editorial columns

of Engineering & Contracting under date

July 9, 1913, in part as follows:

"Concrete road construction is In the

development stage. Few of its require-

ments have been settled definitely. The
use of expansion joints is in particular

undetermined by practice. General opin-

ion holds such joints to be necessary but

deplores the necessity. . . ."

"It is apparent from the evidence of

experience so far with concrete roads that

joints have not caused undue worry. The
article which we publish in this issue

aims to demonstrate that they are not to

be avoided at all hazards, but should bo

accepted as a safe and economical struc-

tural resort. We believe that the argu-

ment of this article is well worth careful

consideration."

Bates Experimental Road
In 1920, the Bates Experimental Road

was started. The tests in connection with

this road have extended over a period of

time sufficient to give us much valuable

data, and in fact probably the most valu-

able yet collected. While other experi-

ments have been undertaken on a compre-

hensive basis since the Rates Road was
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started, the work has hardly progressed

to the point reached by the Bates tests.

The experiments being conducted by the

U. S. Bureau of Public Roads at the Ar-

lington Experiment Station in Virginia

are aimed primarily at the obtaining of

information which is of importance in

connection with the structural design of

roads, and offer data of immense value to

future construction.

The reports on the Bates Road tests are

full of data of the most vital importance
in the economical design of concrete pave-

ments. They confirm in no uncertain

manner the wisdom of this scientific in-

vestigation, and suggest the value of fu-

ture studies and tests.

Application of New Data
The writer desires to emphasize that it

is "the application of information and da-

ta" and not the data itself which is of

value, for we frequently have in our of-

fices much information and data of in-

terest and importance, but until we ap-

ply it to the practical problems at hand,
it is in reality of little value. Not only
can we apply much available data of
today to the problems of concrete pave-
ment design for highways, but we can al-

so apply such data to the problems of

concrete pavement design for city streets.

The more general use of joints, of cir-

comferential reinforcement, of denser
concrete, and also a wider range in se-

lection of materials, are factors to be
carefuly considered in the design of fu-

ture pavements.
It is the belief of the writer that full

use has not as yet been made of the data
at hand as the result of the Bates, Ar-
lington and other experiments.

Dense Concrete
Dense concrete can be produced by

tamping, which assumes a dry mix, and
therefore not proper for pavement con-
struction or it can be produced by re-

moving excess water, and by mechanical
processes.

In removing such excess water the con-
crete is necesarily compacted and thereby
its density increased, as well as its

strength. Removal of excess water from
concrete pavement materials Is recognized
as good practice. However, such remove-
al, when accompanied by some movement
of the mass of concrete, both laterally

and vertically will produce a mixture of
very substantially increased density and
strength.

The possibilities in this direction ap-

pear to justify considerable further study,
as any feasible plan which will permit of

so working the surface of the pavement as

to force the coarser material from the sur-

face, win afford a much wider range in

the selection of materials. In this way
a less durable quality of stone may be

used for the pavement proper, provided a
suitable quantity is provided for the wear-

ing surface. The removal of all excess

water is very essential.

Longitudinal Joints

In considering longitudinal joints, it will

be of interest to contemplate the extent to

which joints may be properly used on our
wider pavements. Consider the recent

design of two different concrete pave-

ments. One improvement was planned

and constructed 56 ft. in width, 12 ins. in

thickness, with fabric reinforcement and
with longitudinal constructing joint in

the center. The other was constructed 18

ft. in width and may be further described

as Sections 48 and 49 on the Bates Road.

These Bates Road sections were construct-

ed 5 ins. thick, both being provided with

longitudinal joints, and one with circum-

ferential reinforcing in 9 ft by 25 ft

sections, the other with similar reinfore-

ing in 18 ft. by 25 ft sections. When it is

understood that these 5 in. pavements, so

designed, withstood the tests and were re-

ported In good condition after completion

of the traffic runs on Sept 2, 1922, when
the last of 5,000 night applications of the

8,000 lb. wheel load was imposed on the

various sections, it will be more clearly

recognized that longitudinal joints in a

pavement are not necessarily a structural

weakness.

While these comparatively thin pave-

ments withstood the tests on the Bates

Road, it is not necessary or proper that

we adopt a 5 in. slab. However, it is

proper that we give thought to the valu-

able data assembled as a result of such

tests, and apply It in the design of fu-

ture improvements. It Is difficult to con-

ceive of a traflSc condition which would re-

quire a pavement section 12 ins. in thick-

ness.

The writer, with the late S. T. Morse of

Carlinville, 111., designed one of the earli-

est pavements built with a longitudinal

center joint. This pavement was con-

structed at Carlinville in 1913, and while

it possessed some of the defects common
to pavements of that time, it demon-
strated beyond doubt the value of the

longitudinal joint. With practically no
maintenance, it is still in good condition.

Since that time Mr. Morse, until the

time of his death in 1921, and also the

writer, urged the adoption of a longitudi-
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nal joint, particularly on highway work.
This early experiment at Carlinville was
of value in assisting to establish the prin-

ciple that longitudinal joints are not to be
avoided at all hazards, but should be ac-

cepted as a safe and economical struo-

tural resort.

The use of longitudinal joints, with the

present class of traffic, is not to be avoid-

ed as it might have been at one time.

There is sound argument in favor of sev-

eral longitudinal joints for city pave-

ments, one located about 9 ft. out from
each curb, and one or more proper in'-

tervals between these two, each independ-

ently divided section being reinforced

with circumferential, or other proper ro-

inforcing.

The following reference to this impor-
tant feature is quoted from Bulletin No.

18, Bates Experimental Road, prepared by
Clifford Older, Chief Engineer:

"On sections where longitudinal joint

was provided, the edges of the pavement
slabs lifted on an average of about

% of an inch, while during the same peri-

od the center lifted but an average of

about 1/4 of an inch. Many sections not pro-

vided with longitudinal joints showed ap-

proximately the same behavior. All such
sections when examined in the spring

were found to be cracked longitudinally.

A few sections lifted at the edges about

% of an inch and at the center about V2

of an inch; these sections showing no dis-

cernible longitudinal cracks when ex-

amined in the spring . . Mathemat-
ical analyses indicate that it is likely to

be economically impracticable to design

wide slabs of sufficient strength to avoid

breaking longitudinally when the edges
only are supported."

From the above it may be seen that the

use of longitudinal joints and circum-
ferential reinforcing offers exceptional

opportunity for more economical and
practicable design.

Circumferential Reinforcing.

Many observations and tests have dem-
onstrated the fact that a pavement slab

does not receive subgrade support
throughout its entire area.

A separation of the subgrade and the

slab is to be expected as is evidenced by
\)oth the Bates and Arlington tests, and
for this reason the use of smaller inde-

pendently divided slabs with circumfer-

ential reinforcing, will prove far more ef-

fective and economical in supporting and
distributing the weight of traffic.

The following extract from Bulletin No.

18 Bates Experimental Road is of pecu-

liar interest in this connection:

"The results of these observations are

of considerable interest. They show dis-

tinctly a periodic separation of the pave-

ment slab and the subgrade due to warp-

ing of the slab under temperature changes

which will be described later. They
show, also, to a very marked extent errat-

ic variations due in all probability to

uneven settlements of the subgrade .

It is not believed that any economically

practical method of compacting a sub-

grade may be applied with reasonable

economy to secure absolutely uniform re-

sults."

This data is confirmed by the Arling-

ton investigations, as follows:

"Without going into the details of the

test, this curve shows very plainly that

the bearing value of a soil having pene-

trations of the bearing block equal to 0.1

in. varies greatly with the size of the

bearing block and that when small bear-

ing areas are used the results are far

higher and not at all indicative of the

bearing value of the soil for supporting

the pavement. This is very important for

It points out to us the futility of attempt-

ing to make bearing value tests for roads

with bearing areas having less than 2

sq. ft."

In the judgment of the writer, the use

of one or more longitudinal joints, with

necessary transverse joints, with each In-

dependently divided slab strengthened

with circumferential reinforcing, will be

but an intelligent application of the prin-

ciples above set forth.

Conclusion.

From the above brief discussion, it is

readily apparent that great progress has

been made in the field of concrete pave-

ment design, and that data of immense
value has been collected during the past

ten years. Concrete pavement design may
now be made on the basis of known data

of fundamental Importance.

Without neglecting any of the impor-

tant requirements in the design and con-

struction of concrete pavements, greater

emphasis can very profitably be put on

the features discussed herein.

A little more vision of the magnitude

of our future paving program, and a

proper application of all available data

in design, will be of Immense value to

future construction.
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COMPLETE SEWAGE TREATMENT
FOR CITY OF 3,000, DEL-

AVAN, WIS.

By W. A. Peirce, Sanitarv Enaineer, Delavan,
Wis.

'

Delavan, Wisconsin, a progressive city

of 3,000 population, has for many years
discharged its sewage untreated into the

outlet of Delavan Lake at a point a few
hundred feet above a mill pond formed
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complaints by residents to local authori-

ties and to the State Board of Health,
the Common Council decided to construct

a treatment plant and the writer was or-

dered to prepare plans.

Gagings showed a discharge of about
75,000 gals, per day from 215 houses and
stores. After investigating conditions

and testing the sewage the State Sanitary
Engineer (at that time Mr. E. J. Tully)

recommended in 1919 the installation of

a tank of three hours' detention period,

followed by percolating filters and speci-

fied minor requirements. It was essen-

tial that a plant be designed to produce
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usual result of such a practice was ob-

served here; nuisances in form of odor
and objectionable sights. Following many

a very stable effluent as the discharge is

into a stream having practically no flow

in the summer.
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The basis of the design for the various

units is as follows:

1. Prclivi;inary Treatment Tank. Two
compartment, rectangular sedimentation
chamber designed for three hours' deten-

tion based on daily flow of 210,000 gals.

Sludge compartment designed for 1.8 cu.

ft. per capita, based on 3,000 population,

double hopper bottom.

2. Dosing Chambers: These are of 75

cu. ft. capacity, discharging at about 13

minute intervals through 8 in. siphons,

one for each filter unit.

3. Filters. Five units of trickling fil-

ters are provided with 5 ft. (average)

media composed of graded crushed stone,

two units to be installed at present. Tlve

dosage above stated is equal to % in.

depth over the filter area which is rated

at 2,000,000 gals, per acre per day.

4. Secondary Tank. This is a small

rectangular tank for one hour detention

with double hopper bottom and an effect-

ive depth of 4% ft.

5. Operating Conditions. Sewage fiows

under a creek through a 6 in. cast iron

siphon 600 ft. long with a drop of 1.6 ft.

to the flow line of the tank. This gives

a velocity of 1.1 ft. per second and dis-

charge of 150,000 gals, per day. Condi-

tions at the inlet end are such that the

head may be built up to 12 ft. thus pro-

viding for the increased flow in the fu-

ture. The siphon is in duplicate with two
cleanouts in each line.

The plant is located in an abandoned
city gravel pit, the topography giving rise

to a rather unusual layout.

General practice is followed in the de-

sign, the only special construction being

the preliminary tank. This is constructed

much the same as the Imhoff. There is,

however, a wooden partition transversely

through the digestion chamber and gas
vent midway between the inlet and outlet

ends of the tank. Sewage is introduced

into the lower compartment through a

wooden shaft and flows upward through
the slots and then horizontally to the out-

let weirs. This type of tank has alle-

viated troublesome conditions at a num-
ber of plants in Wisconsin, but should

it not operate satisfactorily with the local

sewage it can be readily converted into

an Imhoff. Subsequent to approval of

plans by the State Board of Health, the

contract was awarded to John Braman &
Son of Jefferson, Wis., and is now under
construction.

CURING A "SICK" SEWER SYSTEM
AT INDEPENDENCE, MISSOURI

By Leon B. Reynolds, of Burns (Jo McDonnell
'Enfjineering Co., Interstate Bldg.,

Kansas City, Mo.

Independence, Mo., is a city of about
12,000 population, situated about nine

miles east of Kansas City, Mo. The topog-

raphy of the city is rather rough, with

an extreme range of over 150 feet in ele-

vation. The business section occupies the

highest ground and the drainage flows in

five dilTerent directions. These draws fall

rapidly and, of course, do not carry much
water except during wet weather, and are

often entirely dry.

The original sewer system was designed

about 1899 and four outlets were provided

with sewage disposal plants. The back-

bone of the system has remained un-

changed and lateral extensions have been
added as the city has grown. The original

sewage disposal plant for each outlet con-

sisted of a shallow septic tank and a con-

tact bed, one of the earliest installations

of this type in the country. The septic

tanks were circular radial flow tanks 5

to 8 ft. deep; the contact beds were orig-

inally filled with alternate layers of brick

and coke breeze. By the year 1908 the

coke breeze had broken down and the

beds had become clogged; at that time
the filling material was removed and the

beds were filled with layers of sand,

stone, gravel, and brick. At the west
plant a dosing tank and sprinkling filter

were later constructed in order to purify

the sewage more thoroughly. The con-

tact beds were later abandoned entirely,

the septic tanks ceased to f.inction, due

to their filling up with solids, and the

sprinkling filter became clogged, due to

excess of solid matter being carried over

from the septic tank.

Early in 1921 the city engaged the firm

of which the writer is a member to ex-

amine the sewer system and plants for

treatment of sewage and to recommend
the necessary improvements. A sanitary

survey of the city was made to determine

the number of houses connected to the

present sewers. The authorities were
startled to find that 1,500 houses, or more
than half the total number in the city

were not connected to sewers; of these

1,500 houses not connected, 700 fronted

on streets where sewers were already laid

and sewer service was available, and 800

were in localities where no sewers had
been laid. The amazing discovery that

nearly one-quarter of the population oc-
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cupied residences unconnected Avith the

sewers started an agitation to compel the

use of sewers where available.

Practically all of the existing lateral

sewers were found to be provided with

flush-tanks, 101 being the total number.
Of this total only thirty-two were found

to be operating, forty-one were receiving

no water due to the inlet being stopped

up or turned off, and twenty-eight were
not flushing due to leakage through the

siphon or the walls of the tank. In ad-

dition to the waste by leakage in the

twenty-eight which were not flushing, the

water used by the thirty-two operating

tanks would have been suflBcIent to allow

each of the 101 tanks to discharge once

every sixteen hours. This condition v/as

also rather startling to the city, and may
be common to other cities.

Due to the small amount or lack of

flow during the summer in the draws
used as final outlets the conditions below
the sewage plants were very offensive.

The north, east and south plants consisting

of septic tanks and contact beds were prac-

tically not functioning at all and were en-

tirely neglected, while the west plant, con-

sisting of septic tank and sprinkling filter

was neglected and its efficiency was low.

Damage suits had been threatened and one
suit had already been filed by landowners
below the outlets and the city was facing

considerable litigation. If the Missouri

State Board of Health had actively and ef-

ficiently regulated the disposal of sewage
from cities of that state the existing con-

ditions would have been remedied long

before. The most startling discovery of

all was that the effluent from the inefB-

cient west plant discharged into a draw
about : a mile and one-half above Fair-

mount Lake, located in one of Kansas
City's amusement parks, on whose shore

is the best natural bathing beach in the

city. Physicians stated that they had
treated numerous infections among bath-

ers but the cause seemed to be unknown,
and the public generally was not aware
that the sewage from the west district

in which the city hospital was located

found its way into this lake. As soon

as the real condition became public the

owners of the amusement park threatened

suit for damages unless the city installed

a sterilization plant, and the city prompt-

ly installed a temporary plant of this

kind to treat the effluent with liquid

chlorine. In addition the owners of the

amusement park treated the lake with

liquid chlorine applied from a plant in-

stalled in a row-boat. The effect of these

precautions was quickly noticed in the

reduced baterial content of the lake wa-

ter.

A bond issue was put up to the people

on the basis of the preliminary report

by the engineers recommending new treat-

ment plants consisting of Imhoff tanks,

sludge beds, dosing tanks and sprinkling

filters for the north, east and south dis-

tricts and ejector pumping plants for the

west, southwest, and southeast districts.

The engineers conducted an educational

campaign for the bonds and they were
voted in June, 1921, by a vote of 7 to 1.

Contracts were awarded in September,
1921, to Ray & Son of Baxter Springs,

Kan., for the construction work, and to

Simplex Ejector Company of Chicago for

the ejector equipment. The construction

work was completed in August, 1922, and
the plants have all been in operation
since that time.

The south plant is designed for a flow
of 500,000 gal. per day, the north plant
for 200,000 gal. per day, and the east

plant for 100,000 gal. per day. The set-

tling chambers of the Imhoff tanks are
designed for a two-hour retention period
on the basis of the entire daily flow oc-

curring during 18 hours with provision
for reversal of flow.

The velocity of flow through the set-

tling chambers varies from 0.003 to 0.008

ft. per second; the total depth below
sewage level ranges from 19 ft. 8 ins, to

23 ft. 6 ins. The ratio between gas vent
surface and sludge room surface is ap-

proximately 1:4. Sufficient capacity is

provided in the sludge compartment up to

18 ins. below the slot for storage of 150

days' sludge.

Sludge is withdrawn under hydrostatic

head of 5 ft. 6 ins. to 6 ft. upon sludge

beds having areas of 280 to 360 sq. ft.

per thousand population. The sludge beds

have a surface sand layer 6 ins. thick and
underdrains are 4-in. drain tile.

The dosing tanks are of the ordinary

tapered type. The sprinkling filters are

designed to operate at the rate of 2,500,-

000 gal. per acre per day. The best local

limestone in sizes from % in. to 2% in.

was used for filling material with a depth

varying from 5 ft. to 5 ft. 6 ins. Distribu-

tors are of vitrified pipe encased in con-

crete; Merritt square spray nozzles are

used and underdrains are 6-in. split drain

tile. The total head through the plants

from the sewage level in the Imhoff

tanks to the invert of the main drain

from the filters is 14.6 ft. at the north
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plant, 14.4 ft. at the east plant and 17.8

ft. at the south plant.

Ejector sewage pumping stations were
constructed to pump the sewage from the
west, southwest, and southeast districts

into sewers draining by gravity into the

south treatment plant. The west dis-

trict is relatively small and its sewage in-

cluding that from the city hospital is

now prevented from being discharged into

the bathing lake. The southwest and
southeast districts are too low to drain

by gravity into existing sewers.

At each ejector station there are two
Simplex ejectors of 75 gal. capacity, two
motor-driven Gardner vertical compres-
sors with short belt and idler drive and
Westinghouse automatic pressure regu-

lator control. The discharge lines are

6-in. cast iron pipe; at the west station

the static head is 60 ft., at the southwest
24 ft. and at the southeast 56 feet. A
moderate speed of 250 R. P. M. was spe-

cified for the compressors In order to se-

cure maximum service and reliability

with a minimum of maintenance and at-

tendance. Some difficulty was encoun-
tered with the unloader equipment due to

unreliability of the local power, and bleed-

er tanks were installed on the discharge
lines from the compressors to relieve the
pressure and allow the compres.sor to

start against a smaller pressure after any
interruption of power of more than 15

seconds.

The total cost of the three sewage
treatment plants was $87,950 including

land and the cost of the ejector equip-

ment was $11,735. The plants are under
the supervision of the Sewer Superintend-

ent, Mr. E. M. Riddle, who was fomerly
city engineer and who is giving the plants

the attention which they deserve. Some
difficulty has been experienced thus far

with the Imhoff tanks due to foaming,
but the sludge is being kept down by
raking and spraying with water, and
conditions are improving. A removal of

from 70 to 75 per cent of the settleable

solids is being secured and a good quali-

ty of sludge is being produced. The rela-

tive stability of the final effluent is show-
ing a gradual improvement as the bac-

terial action in the filter beds becomes
better established.

The failure to use sewers after they

are built and the lack of proper handling

of sewage treatment plants, as was found
at Independence, is a common fault and
really defeats the good results in sanita-

tion that might be obtained by full use

and proper operation of sanitary works.

THE BLOOMINGTON, IND., WATER
SUPPLY PROBLEM

By Paul Hansen, of Pea/rse, Greeley & Han-
sen, Hydraulic and Sanitary Engineers,

39 W. Adams St., Chicago, III.

The Bloomington water supply prcfb-

lem has attracted widespread attention
throughout the state of Indiana because
of the presence of the State University in
Bloomington, and because during the au-
tumn of 1922 the shortage of water was
unusually protracted and severe; but it

also has some aspects from the psycho-
logical and technical points of view, prin-
cipally the former, that should prove of
interest to water works men.
To give as nearly as practicable in a

short paper a clear account of the problem
in proper perspective, I will endeavor to

trace the history of the Bloomington
water works, pointing out along the way
the interesting and significant features.

The First Water Company
In 1892, when Bloomington had a popu-

lation of about 4,500, a franchise was
granted to one J. W. Shoemaker to con-

struct and operate a water works plant

at Bloomington. This franchise was im-

mediately assigned to the Bloomington
Water Works Co. This company devel-

oped a supply at the upper end of Spring
Branch, several miles to the southwest-
ward of the city. Without any records or
satisfactory personal recollections at hand
the specific considerations that infiuenced

the selection of the source of supply are

not known, but it is reasonably apparent
that the promotors of the project werj
attracted by some springs issuing from
the limestone at the head of the valley,

and were further influenced by the fact

that this was the nearest "visible" supply
to the city. Obviously little thought was
given to the question of tributary water
shed, rainfall and run-off, but there was
an appreciation of the fact that the

springs did not at times have an adequat*
flow to meet the requirements of the city,

and so a low earthen dam about 13 ft.

high at the highest point was thrown
across the valley. A pumping station was
built just below the dam and pipes were
laid to and within the city. The position

of the dam, just up stream from a road,

was apparently more determined by the

road than by needed storage requirements.

Unfortunately the dam was founded on
Mitchell limestone, a formation which out-

crops in a broad band, having a generally

north and south direction and lying just

to the west of Bloomington. This lime-
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stone is extremely cavernous, and its en-

tire outcrop is marked by many sinks and

caves. There is probably no other place

in the country except in the Mammoth
Cave region of Kentucky where sinks form

so conspicuous a feature of the landscape.

To engineers, therefore, it is not surpris-

ing that water found its way around and

under the dam in considerable quantities.

However, the water consumption re-

mained small and the source met the re-

quirements of the city until 1899, when
the first shutdown occurred on account

of shortage.

New Company Formed

The Bloomington Water Works Co. had

a short life. In 1894, two years after its

formation, it went into the hands of a

receiver, and remained in the receiver's

hands until 1898. In that year the city

water works company was incorporated

and took over the water works under an

arrangement whereby the city purchased

a portion of the stock with the under-

standing that it would eventually pur-

chase all of the stock as rapidly as funds

could be made available, and this objec-

tive was consummated in 1902. This

means of financing was employed because

the city could not legally raise enough
money through issuance of bonds to buy
the water works outright. A similar

scheme will be employed to finance the

present proposed improvements.

The shortage of 1899 and the following

year resulted in an attempt in 1901 to

impound more water by raising the dam
12 ft., or to a maximum height of 25 ft.

and by plugging the obvious leaks. But
the reservoir continued to leak, and such

additional water as it was able to hold

failed to prevent shortages in 1901 and
1902 with a brief shutdown in 1902. Wet
years and a generous spring flow took

care of the next few years.

Another Dam Built

In 1904 and 1905 a sewerage system was
installed which tended greatly to increase

the use of water. To meet the increased

demand the city council in the same
years and without the formality of obtain-

ing technical advice, built another dam 20

ft. in height a few hundred feet below
the original dam with the expectation of

intercepting and holding the leakage past

the latter. At the same time a new pump-
ing station was built below the lower dam
and the old pumping station was aban-

doned. The lower dam, like the upper
dam, was founded on Mitchell limestone,

and the water in the lower reservoir, like

that in the upper reservoir, found its way
through cavities in the rock into the

stream below. The net result of the un-

dertaking was some additional storage,

nominally 30,000,000 gals., but actually

about half this. The city council built

a rectangular water-tight concrete basin
below the lower dam to catch the leakage
past this dam and such as was not needed
for city use was pumped back into the

reservoir.

A Geologist Offers Advice

At this point it is interesting to note

that Dr. E. R. Cummins, professor of

geology at the State University, who had
made an intimate study of the local

geologj% ventured out of the sheltered se-

clusion of his scholastic world and in 1904

gave before the Fortnightly Club a very

clear analysis of the Bloomington water
supply problem from the geological point

of view. This was published in one of

the local newspapers. Much to Dr. Cum-
mins' surprise, the article was not ac-

cepted by many of the towns people at

its face value; in fact, some were inclined

to intimate, and did intimate in public

print, that Dr. Cummins did not know
what he was talking about, or that he was
actuated by ulterior motives. It is also

alleged that one prominent politician al-

lowed that he, the politician, could look as

far into the side of a hill as any professor

at the University. However, Dr. Cummins
was not easily dismayed, and if the Bloom-

ington water problem is finally solved the

credit belongs largely to him for his per-

sistent efforts in enlightening the public.

The address before the Fortnightly club

pointed out some characteristics of the

local geology that it will be well to dis-

cuss before proceeding farther, as they

will help to understand what follows.

The Mitchell limestone has already been

referred to. It is relatively thin-bedded,

has a total thickness of about 200 ft. and
slopes, as do all the other rocks in this

locality to the west southwestward, at a

rate of about 30 ft. to the mile. Drainage
throughout the area of the out-crop is

very largely subsurface and in places

streams of considerable size enter cavities

in the rock and disappear. The area also

reveals an interesting phenomenon of

"stream piracy," so-called, by which
drainage that once followed a surface

stream has been diverted through under-

ground water worn channels into other

drainage areas to the westward. The net

result is that actual drainage areas are

not coincident with apparent surface



March, 1923 MUNICIPAL AND COUNTY ENGINEERING 97

drainage areas. In fact, drainage lines

are very difficult to determine. Further-

more the Mitchell limestone is so thor-

oughly honeycombed with water worn
cavities and stratification planes that it is

extremely hazardous if not impossible as

a foundation for a dam.

Geological Conditions

Underlying the Mitchell limestone is

the Oolitic or Bedford limestone with a

thickness of about 40 ft., famous and
growing more famous all over the country

as a building stone. The outcrop of this

rock ordinarily does not exceed i/^ mile

in width though there is a considerable

area of outcrop projecting out to the east-

ward covering the greater portion of the

area within the city limits of Blooming-

ton. This rock is thick-bedded and mas-

sive with joint planes at wide intervals.

The uniform texture of this rock, the

ease with which it can be worked, com-
bined with its massiveness constitute its

valuable properties as a building stone.

Like all limestone the Bedford is water

worn but the cavities are in tlie form of

"mud seams" along joint planes relatively

far apart. This rock, therefore, is more
suitable as a foundation for a dam inas-

much as the seams are easier to find and
easier to plug, but it nevertheless pre-

sents some elements of danger on ac-

count of leakage.

Below the Bedford limestone is the Har-

rodsburg limestone with a total thickness

of about 90 ft. and an outcrop covering

the higher ground over a width of sev-

eral miles. This rock is quite thin-

bedded and more or less water worn, but
is not nearly so porous or cavernous as

the Mitchell.

Underlying the Harrodsburg limestone

is the Knobstone with a total thickness

of about 600 ft. and outcropping over a
wide area to the eastward. Within three

to five miles of Bloomington the Knob-
stone outcrop is confined to stream val-

leys, notably Griffy's Creek, Muddy Fork,
Jackson Creek and Stevens Creek. The
upper 100 ft. of the Knobstone is a very
dense, fine-grained sandstone with an ar-

gillaceous cementing material. It is soft

and easily erroded and hence the valleys

in which it is found are deep with steep

side slopes. Freshly exposed Knobstone
disintegrates readily, but the natural
rock faces are more or less protected by
case hardening. So long as it protected
from the atmosphere it forms an excel-

lent foundation for a dam or any other
structure and it is practically bottle-tight

against percolation. Furthermore, the
configuration of the Knobstone valleys,

that is steep-sided with flat level bottoms,
is almost ideally adapted to the impound-
ment of water.

All these considerations relative to ge-

ology and drainage led Dr. Cummins to

conclude that the valley of Griffy's Creek
was the nearest, safest and most econom-
ical place to obtain an adequate water
supply.

Returning to the history of the water
supply—1904 to 1908 were a series of wet
years when the water supply was ade-

quate at all times, thus tending to allay

popular and official concern. In the latter

year occurred the most lasting shortage
that had occurred up to that time and
this continued into 1909. To relieve this

situation water from a spring and run-
off from a limited surface area of 1/3 to

V2 mile was Impounded about % mile sou-
th the existing resivoir forming what is

known as Weiner's Pond. The dam is an
earthen structure with concrete core wall
and 25 ft. in maximum height. The stor-

age is estimated at about 50,000,000 gals.

Water filled this reservoir for the first

time in March, 1909. Apparently this

reservoir leaks but little though some
leakage has been observed, but not mea-
sured.

A Water Shortage
Again a series of wet years helped out

the situation until 1913, when a shortage
occurred in the late summer and as a re-

sult of the discussion that followed the
mayor appointed a committee of 17 citi-

zens to investigate. So far as known this

committee did not have surveys made
and did not have any technical advice
other than that available from the geolog-
ical and other departments of the univer-
sity, as a result of their deliberations
eleven favored a development in the val-

ley of Griffy' Creek and five submitted a
minority report in favor of a development
in the valley below Leonard's Springs,
about 2y2 miles in southwesterly direc-

tion from the original supply. The pres-

ence of fairly large perennial springs, the
rather favorable configuration of the val-

ley below the springs for an impounding
reservoir and its relatively high elevation
with reference to the city as compared
with Griffy's Creek made the Leonard's
Springs proposition an attractive one to

the lay mind. But the- complicated con-
siderations of tributary drainage area,

run-off, storage required, storage that

could be made available, etc., were more
or less lost sight of or at any rate their
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true influence and proportions were not

fully appreciated. One thing the minor-

ity of the committee did know, however,

was that in Leonard's Springs valley

there was a continuous flow of spring

water nearly always, cool and clear, while

Griffy's Creek went bone dry nearly every

year and if it could be made to yield

enough water it would be "only surface

water." This consideration seemed con-

clusive and still seems conclusive to a

great many. The fact that the absence

of springs was an assurance of a definite

drainage area ascertainable from surface

topography and also an indication of the

imperviousness of the rock, seemed to

make no appeal.

University Installs Oien Supply

Because of the uncertainty of the city

supply the State University was under

the necessity of installing a supply of its

own in 1911. This was done by impound-

ing a small arm of Griffy's Creek by

means of a concrete dam that has proved

practically bottle-tight. The tributary

drainage area is one-third square mile

and the capacity of the reservoir is about

40,000,000 gals., or 133,000,000 gals, per

square mile of drainage area. During the

past autimin which was an exceptionaly

dry one, this supply was easily able to

meet the requirements of the university,

amounting to not less than 156.000 gals.

per day, equivalent to a yeild of about

520,000 gals, per square mile of drainage

area per day.

Report of First Expert

Because of differences in local opinion

the city early in 1914 engaged the serv-

ices of Morris Knowles, Inc., of Pitts-

burgh, to report on the most desirable

new water supply for Bloomington. This

organization investigated practically all

possible sources of water supply, includ-

ing three developments in Griffy's Creek,

Leonard Springs, Jackson Creek, West

Branch of the White River, wells in the

valley of Bean Blossom Creek and further

developments of the existing supply. As

a result of a very full investigation, a rec-

ommendation was made in favor of a de-

velopment on Griffy's Creek capable of

yielding about 2,200,000 gals, per day as

the most economical and the most reli-

able.

It is interesting to note in connection

with the Knowles investigation that the

services of Prof. W 0. Crosby of Boston,

were obtained to investigate geological

conditions as affecting the water supply

problem. In a very comprehensive and
clearly written report he substantiated

the findings of Dr. Cummins and definite-

ly recommended against any reservoir in

the Mitchell limestone, but indicated a

belief that a reservoir in the Bedford or

Harrodsburg might be successful, provid-

ed adequate precautions are taken.

After further consideration, the city

decided in favor of a development at

Leonard Springs, comprising an earthen
dam with spillway 29 ft. above the valley

bottom, thus forming a reservoir with a
capacity of about 140,000,000 gals., a
pumping station and a pipe line to the ex-

isting pumping station. On the basis of

an assumed drainage area of 5.9 square
miles which is probably several square
miles in excess of the actual drainage
area the yield in a dry year would be
about 750,000 gals, per day. This added
to the probable safe yield of existing res-

ervoirs would be a total of about 1,000,000

gals, per day. Another dam could be lo-

cated below the existing dam so as to

take in additional drainage area and pro-

vide storage for 500,000,000 gals, approxi-

mately. Assuming the entire superficial

drainage area available which it is prob-

ably not, the daily safe yield would be
about 2,000,000 gals.

Report of Second Expert
In 1920 critical conditions again devel-

oped, but there was no shut-down. Dur-
ing this year, Messrs. Alvord and Bur-

dick were employed to make an investiga-

tion of the best method of developing a

new water supply, and their report con-

firmed the former recommendations of

Morris Knowles, Inc., in favor of Griffy's

Creek. However, the Alvord and Burdick

report recommended a materially higher

dam, namely, 52 ft. to the spillway, as

against 33 ft. A decision in favor of this

higher dam was based on a larger con-

sumption than proposed in the Knowles
report and on a long series of run-off

records from a small watershed at Lex-

ington, Ky., which records were not avail-

able at the time the Knowles report was
prepared. A 52 ft. dam would impound
about 1,750,000 gals, of water and will

provide a safe yield of about 3.6 gals, per

day, according to revised computations

of Pearse, Greeley & Hansen.

No action was taken as a result of the

Alvord and Burdick report, apparently

because of a strong popular preference

for Leonard's Springs. Why the city

should fail to heed the recommendations
of water works specialists of high stand-

ing is one of the vagaries of municipial

psychology. The best explanation I can

think of is that such reports are rarely
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given the publicity they should be given.

Sometimes this is due to the rather in-

volved way in which engineering reports

are written, but this can hardly be re-

garded as the case in the present in-

stance. Certain it is that very little was
known about either the Knowles or the

Alvord and Burdick reports, even by
members of the water works committee,

and it is questionable if nine-tenths of the

population had ever heard of them. Per-

haps this may be food for thought in the

matter of preparing and presenting engi-

neering reports on municipal work.

Near Water Famine

In 1922 there occurred the most pro-

longed and bothersome shortage of rec-

ord. It lasted from early in October un-

til late in December, during which period

industries were all cut off and water for

general uses was pumped but three days
a week and then only sparingly. Great
quantities of water were shipped in on
the railroads and water was peddled for

as high as $1.00 per barrel. The water
pumped was from the bottom of the res-

ervoir and was highly turbid and odorif-

erous. -The coagulating and sedimenta
tion plant were unable to effect clarifica-

tion because this, too, was generally

drawn down to a low level. Some stirring

up of mud also no doubt resulted from
emptying and filling of mains. Though
water was held in reserve for fighting

fires it was impossible to attain good
pressure short of four or five hours be-

cause of the time necessary to refill the

mains and because of greedy draft of

water by consumers as soon as it would
flow from faucets in order to fill bathtubs,

washtubs, barrels, buckets and pitchers

against the next shut-down.

Report of Third Expert

This near disaster of 1922 stimulated

the public and the city officials to do
something to avoid the possibility of an-

other shortage in 1923. Pearse, Greeley &
Hansen were employed to investigate the
relative merits of a project on White
River and a project on Griffy's Creek. It

was now the point of view of the controll-

ing element in the council that Leonard's
Springs was definitely settled as being un-

suitable for a new or additional water
supply, hence the instructions to the en-

gineers were limited to these two projects.

Pearse, Greeley & Hansen studied the

two projects thoroughly and developed
the fact that for any population and water
consumption that might reasonably be
anticipated for the future Griffy's Creek

was unquestionably the more economical
and suitable.

New Supply Recommended
For Griffy's Creek three modes of de-

velopment were considered from which it

appeared that a development having
pumps and filters at the dam with a large

equalizing reservoir on a hill near the

city gave the lowest total annual charges
and lent itself best to economical pro-

gressive development.
Each mode of development was consid-

ered with reference to (1) a minimum
permissible development, (2) an interme-
diate development, and (3) a complete de-

velopment. The minimum development
presupposes the continued use of the ex-

isting supply up to the limit of its safe

capacity and the maintenance of the new
supply strictly as an auxiliary to meet re-

quirements during periods of shortage.
The intermediate project also presupposes
the continued use of the existing supply,
but provides more liberally for those fea-

tures which cannot readily be enlarged
such as the dam, main pipe lines and
equalizing reservoir and would thus per-

mit the use of the new supply as the only
soufce of supply with but the addition of

a pump or two and filters. The complete
development represents a desirable devel-

opment that will meet all requirements
for about 25 years in the future with the
exception of the reservoir which should
meet requirements until about 1960.

The proposed method of financing per-

mits of raising but $450,000, whereas it

was originally supposed that as much as
^600,000 would be raised. The city au-

thorities took the point of view that pipe
lines and pumps should be stripped to

bare bones and that what remains should
be devoted to building the highest dam
possible. It is felt that the psychology of

having an abundant supply of water will

remove present criticism and apprehen-
sion and that pipe lines, pumps, etc., can
be added more or less readily as needed
or as money becomes available.

Details of New Project

In line with this policy Pearse, Greeley
& Hansen are preparing detailed plans
and specifications for a project compris-
ing a dam, a pipe line from the dam to

the city, and a small electrically driven

pumping station at the dam. An equal

izing reservoir near the city, together

with the necessary pipe lines and a filter

plont will be omitted for the present,

With this arrangement it is anticipated

that the city can continue with delivery

service as good as it is receiving at the
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present time, but with the assurance that

there will always be a supply of water.

An equalizing reservoir when built will

greatly improve pumping economies and

ensure good fire protection. A filter plant

when built will provide a water always

clear and colorless but even without filtra-

tion the physical characteristics of the

new supply will be reasonably satisfac-

tory and chlorination will take care of the

somewhat remote possibility of contam-

ination. The proposed pipe line from

dam to city will be 16 ins. in diameter, re-

garded as the minimum size necessary to

deliver enough water to supplement the

existing supply during the next 20 years

without undue friction losses. The cheap-

est possible connection will be made to

the existing mains consistent with deliv-

ering the new supply to the district of

large fire hazard and consistent with ar

economical development of a future ini

proved distribution system which will

give good fire and domestic service

throughout the entire city and its prob-

able future extensions.

The Damfi Considered

In order to obtain a dam of maximum
height and hence secure the maximum
storage within the present financial limi-

tations bids will be received on five dif-

ferent heights of reinforced concrete dams
and two different heights for earthen

dams. Bids will be received on both re-

inforced concrete and earth dams because

preliminary estimates indicate that they

lie fairly close together in cost. More
alternatives with reference to height are

being received on reinforced concrete con-

structions than on earth construction be-

cause the former type of construction is

better adapted to successive increases in

height than is the earthen dam. The con-

siderations which led to limiting alterna-

tives on earthen dam to but two heights

namely, the minimum with a spillway of

24 ft. above the valley bottom and the

maximum with spillway of 56 ft. above
the valley bottom are interesting. Pre-

liminary studies indicated the practica-

bility and economy of building the lowest

dam of compacted selected earth placed

in layers. Suitable earth is available for

the most part on the hillsides, but in lim-

ited quantities. A materially larger dam
can most economically be built by hy
draulic fill methods, utilizing the ample
supply of mixed material in the valley

bottom which is quite satisfactory for

this purpose, but would not be suitable

for a compacted embankment placed in

layers. The conversion of any dam larger

than the smallest into a high dam by

means of hydraulic fill would be very awk-

ward. In the first place the down-stream

toe of the dam would be in the way of a

cut-off trench for a high dam built by

hydraulic fill methods and in the second

place would interfere seriously with the

deposition of core material in the right

place. Even with the low dam it is con-

templated that a portion of the down-

stream toe must be removed to accommo-
date core material for the higher dam.
Computations also show that assuming

that larger storage than that afforded by

the lowest dam would be required in the

relatively near future, it would be eco-

nomical to build the highest dam rather

than the lowest dam for the reason that

building the highest dam as an addition

to the lowest dam would cost about $119,

000, or roughly somewhat over one-fourth

more than the single development would
cost. This difference results in part from
sacrificing the spillway of the low dam
which is necessarily an expensive struc-

ture and could not readily be utilized for

the high dam, in part from greater unit

costs for construction of the low dam and
in part from an increase in equipment
overhead on that portion of the enlarged

dam built by hydraulic fill methods.
In conclusion it may be noted that there

is nothing about the Bloomington prob-

lem of an extremely complex engineering

nature, although the Intimate relation of

the problem to the local geology, the care

and judgment involved in determining
upon proper run-off figures and certain

features of the designs for earthen dams
are rather unusual.

The foregoing paper by Mr. Hansen was
presented at the recent annual convention
of the Indiana Sanitary and Water Sup-
ply Association.

FIELD EXPERIMENTS IN EARTH
ROAD OILING IN ILLINOIS

By H. F. CJemmer, 'Engineer of Mnteriala.
Illinois Division of Hightonys, State

Honae, Springfield, III.

Arrangements have been completed and
plans are well under way for carrying out

some extensive field experiments in earth

road oiling during the coming summer
near Cambridge, in Henry County, Illi-

nois. The Illinois Division of Highways,
in co-operation with Mr. J. H. Reed, coun-

ty superintendent of highways, plans to

construct an experimental oiled earth road

of a number of sections employing the
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different kinds and grades of oil com-
monly used in Illinois on some sections

and oil in varying quantities on other
sections and observing the results under
actual traffic conditions. It is also planned
to study other important factors entering

into the construction of oiled roads among
which may be mentioned the effect of soil

and subgrade conditions, the effect of ex-

tremes of weather conditions and the
methods of heating and applying oil.

Extent of Road Oiling

If all the oiled earth roads of Illinois

were laid out in the form of a continuous
stretch of road, they would make a high-

way 13,000 miles in length or one that

would reach more than halfway around
the globe. These roads in 1923 required
for their construction 35,000.000 gals, of

oil and involved a total co.st of about
$2,000,000. Approximately 14% of the to-

tal mileage of public roads in Illinois is

now oiled and no doubt carries a much
greater proportion than 14% of the total

traffic.

The oiled earth road is not adapted to

extremely heavy traffic nor to heavy truck
or steel tired traffic, but under moderate
automobile traffic this type of road when
properly constructed gives excellent serv-

ice. For this reason the oiled road is best

suited for the secondary system of roads
where thel brunt of the traffic is carried by
the paved trunk liighway. However, due
to the absence of paved roads in many
sections of Illinois, the main arteries of

traffic have been oiled in some cases with
considerable success.

Oiled Earth Roads Popular in Illinois

Surface oiling of earth roads was first

practiced in Illinois in about 1910 or 1911
and since that time has made rapid strides

until at the present time it constitutes

one of the most important methods of

road maintenance in the state. This rapid
development may be accounted for first

by the lack of local supplies of stone and
gravel which could be utilized for other
types of roads. Second, the rapidity and
ease of construction of oiled earth roads.

It is usually possible for a county or town-
ship to oil and maintain its entire system
of roads throughout a season without an
excessive outlay of equipment and at a
moderate expense. It is possible to drag
an oiled earth road practically throughout
the year. Tlie oil prevents the surface
from freezing tight and otherwise keeps it

in condition for dragging when an ordi-

nary earth road cannot be so maintained.
Third, a properly constructed oiled earth
road is very agreeable to traffic and this

feature has contributed in no small de-

gree to its popularity and the demand on
the part of the public for its construction.

Problems in Road Oiling

Coincident with the rapid development
of the oiled road has arisen a number of

problems in connection with its construc-

tion and maintenance, among which may
be mentioned the following:

1. What is the best kind and grade of

oil for earth road treatment?
2. What quantity of oil and number of

treatments per season are necessary for

the maintenance of an earth road?
3. What are the best and most econom-

ical methods of construction, particularly

as regards methods of heating and spread-
ing oil, and the preparation of the road
surface prior to applying the oil?

4. Wliat effect has the character of the
soil and subgrade conditions on the final

results?

5. What are the effects of the extremes
of weather conditions and what measures
can be taken to preserve an oiled, earth
surface through long dry periods and
through the spring "break-up?"
While earth road oiling in Illinois dates

back but little more than ten years, it has
been practiced in certain other states for

a much longer period, but owing to the
climatic and soil conditions, and the pe-

culiar varieties of oil available, Illinois

has benefited but little from outside ex-

perience and the methods of construction,

maintenance and oil specifications which
have come into use are almost entirely

the results of her own experience.

In an effort to find a solution to some
of the above mentioned problems and to ef-

fect a better and wider understanding of

the best method of constructing oiled

earth roads, under conditions existing and
with materials available in Illinois, this

experiment is being undertaken.

ABILENE (TEX) GAS AND ELEC-

TRIC CO. COMPLETE MODEL
PLANT

Tlie Abilene Gas & Electric Co., has

recently put into operation its new ice and
electric plant at Abilene, Texas. The old

Abilene electric plant was destroyed by
fire in the spring of 1919 and almost im-

mediately plans were begun for the con-

struction of a new plant that would typify

the best in modem developments in power
house construction. Ground was broken
for the new plant on Dec. 23, 1919, and it

was formally opened Oct. 25, 1922.
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The plant, in which are combined an

ice plant and an electric generating sta-

tion, is located about three-quarters of a

mile from the center of Abilene. The

electric station serves the City of Abilene

and 27 other communities by a system of

high tension transmission lines extending

in the four directions, and comprising a

total of 286 square miles in all. At the

present time the company has 8,600 cus-

tomers, and work has been started on an

extension that will serve three more

towns and will add 700 customers. The

connected load is about 10,000 kilowatts,

about equally divided between lighting

and power. The peak loads average 2,000

kilowatts and the average daily output

from the station is 27,000 kilowatt hours.

The territory served is building rapidly

and many lighting and power consumers

are being connected. Among the power

consumers are two plaster mills, six city

pumping plants, one street railway sys-

tem, five cotton gins, and several flour

mills, ice plants, grain elevators, etc.

The plant is located on a 14 acre tract.

There is a railroad siding from the Abi-

lene & Northern Railroad running onto

the property and the Texas & Pacific Rail-

road has a spur of track alongside of the

property, with which the ice plant is con-

nected by a conveyor for loading ice into

cars. The plant building is 195 ft. by 115

ft., with a little more than half of the

floor space devoted to the ice plant. The

building is of reinforced concrete and hol-

low tile construction and is fireproof

throughout.

The electrical generating equipment

consists of two imits, the first being a

Westinghouse 2,500 kv-a turbine-generator

with a direct connected exciter. The elec-

trical characteristics of the unit are three

phase, 60 cycles, and 2,400 volts. The
steam conditions are 200 lbs, 150 deg. su-

perheat and 28 ins. vacuum. The speed

of the unit is 3,600 R. P. M. The con-

denser is Westinghouse with a surface of

4,500 sq. ft. The air and hot-well pumps
are "Westinghouse turbine driven and a

motor-driven circulating water pump is

provided.

The second unit is a General Electric

1,250 kv-a. turbine-alternator with the ex-

citer independent and motor-driven. The
auxiliaries of the second unit are a 3,000

sq ft. condenser made by the Wheeler

Condenser and Engineering Co., a motor-

driven hot-well pump, a motor-driven cen-

trifugal pmnp, and a steam jet air pump
of the two stage type.

The circulating water is handled by 66

spray nozzles arranged in clusters of 5

each, A booster pump is used in connec-

tion with the sprays. A pond was formed
by installing a dam in a creek known as

Cedar Creek and intake and discharge

flumes leading to an intake crib were con-

structed.

As a reserve unit a steam-driven G-E.

exciter was provided. A 75-kw. motor-
driven D. C. generator furnishes current

for the local traction company.
Current is generated at 4,150 volts and

is distributed through eight feeder cir-

cuits. A 33,000 volt switching structure,

provided with remote control oil circuit

breakers and metering equipment is lo-

cated on the southeast corner of the prop-

erty and from it 33,000 volt transmission

lines extend North, East, South and West.
The switchboard was built by the West-
inghouse Electric & Manufacturing Co.

The boiler plant consists of three 414

h. p. Stirling boilers, two of which are
arranged in one battery with the third

forming a one-half battery, but so ar-

ranged that the installation of another
boiler will complete the battery. These
boilers are equipped Axdth Babcock & Wil-

cox superheaters for 150 deg. of super-

heat, and the plant carries a steam pres-

sure of 200 lbs. The boilers are equipped

with Duquesne burners of the combina-

tion oil and gas type installed under
Dutch oven extensions to the furnaces.

Gas is supplied at 150 lbs. pressure to a
regulation station on the property where
the pressure is reduced to 25 lbs. and then
to a regulator in the gas meter room
where it is further reduced to an 8 ounce
pressure. Duplicate meters of 100,000 cu.

ft. capacity, arranged for testing, are lo-

cated in this room.

An oil unloading rack along the plant

spur track accommodates two cars at a
time. 0)1 is piunped from cars by a Ten-
nant-Lovegrove motor-driven triplex pump
into 160,000 gal. oil storage tank. Near
the boiler room is situated an auxiliary

oil tank with 1,200 gal. capacity from
which a duplicate oil heating and pump-
ing set heats and circulates the oil

through the oil burner heaters. The oil

burners are of the steam atomized type.

Water, which is obtained from either

the City's supply or by gravity from a

nearby lake, is pumped into a 7,300 gal.

house service, elevated tank and is soft-

ened in a Booth water softener and rapid

pressure filter. From the clear water r«s-

servoir the water is handled by a Toeman
centrifugal make-up pump to a Hoppes
opened-feed water heater of 75,000 lbs. ca-
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pacity. There are duplicated feed water
pumps which are Cameron 4-stage centrif-

ugal pumps driven by Terry steam tur-

bines.

The boiler plant is equipped with re-

cording flue gas thei-mometers, boiler feed

water thermometers, and steam flow me-
ters for each boiler, as well as a record-

ing C02 meter and a Venturi meter on the
boiler feed water.

In the engine room there are two York
ammonia compressors of 75 and 40 ton ca-

pacity. To each of the machines is con-

nected a York unifluw steam engine which
operates condensing. The condensing
equipment is a 1,000 sq. ft. condenser,

with motor-driven air and condensate
pump and motor-driven circulating water
and booster pumps. A natural draft cool-

ing tower with spray nozzles in the upper
section is provided. Thirty-two stands of

the flooded type of ammonia condensers
and eight stands of distilled water coolers

are placed directly under the tower.

Two freezing tanks, containing 1,600

300-lb. cans, are provided with compressed
air hoists and vertical motor driven agi-

tators. "Water for ice making is taken
from the condensate of the ice machine
engines and the turbines of the electric

plant and is boiled in a vacum type re-

boiler. Three charcoal filters and two
cooling tanks are provided.

The day storage room has a capacity

of 120 tons of ice, and directly over this

room are located 8 cold storage vaults for

commercial use. The vaults and the day
storage are cooled by brine coils, the brine

being supplied from either tank by motor-
driven centrifugal pumps. An elevator Is

provided for the commercial vaults. Ad-
joining the day storage room is the season
storage. The capacity of this room is

2,000 tons. It is cooled by direct expan-
sion, the coils being placed on three siaes

and the celling. The insulation in all of

the cold storage rooms consists of 5 In.

corkboard with a mastic finish.

GRADES FOR ASPHALT PAVE-
MENTS AND PREVENTION OF

CREEPING
Hy Monroe L. Patsig, Consultinp 'Enf/iner.

Des Moines, Iowa

Whether asphalt construction can safe-

ly be used upon the steeper grades does

not depend upon creeping tendencies as

much as is commonly believed.

To begin with, an asphalt mixture that

will creep on level grades naturally will

creep on steep grades. One that does
not creep on level grades need not be
expected to creep on steep grades when
properly constructed. The creeping of

this type of pavement on heavy grades
is largely due to the inability to use
proper construction methods, and for this

reason we will consider matters tending
to prevent creeping before the matter of

grades.

I may say that the greater part of this

creeping is caused by the lack of proper
equipment and pains to prevent it. It

is necessary for the purpose of bond, to

have either a rough surface on the con-
crete base or a suitable bonding material
between the concrete and the asphalt
wearing surface. The reason for this is

that a comparatively thin sheet of ma-
terial is placed over the concrete. If

there is no bond, temperature and traffic

stresses will cause this sheet to move
over the smooth concrete unless suitable

bond be obtained otherwise. Methods
other than roughened concrete have not
been used to any great extent. One may
think, therefore, that a thicker wearing
surface, say from 5 to 6 inches, in thick-

ness would not creep, and rightfully so.

Such practice, however, is not followed
at the present time and perhaps will not
be on account of its higher cost.

I anticipate that some do not feel that
this bond has so much to do with this

trouble, yet it is my desire to impress
this idea. It is so sometimes where the
proper care has been exercised in pre-

paring the surface mixture.

The mixture itself is many times, per-

haps most of the time, responsible for

this annoying defect. It may lack uni-

formity or proper design; one Is as im-
portant as the other. Uniformity is es-

sential from the raw materials to the fin-

ished rolling. Considerable variations in

the asphalt cement cause non-uniformi-
ty. Carelessness in proportioning the
mineral matter, rapid or large fluctua-

tion in the temperatures, improper or ir-

regular mixing of the materials, the drop-
ping of unmixed aggregate or gobs of

asphalt into the mixtures after they have
been mixed, the lack of careful and uni

form raking, and walking upon the fresh-

ly raked surfaces, are all important
causes of trouble, and, last, but not least.

Is the pains taken in rolling the surface.

I wonder how many have ever figured

out how little pressure is exerted on the

surface even by a 10-ton tandem roller?

Let us take for instance, a 10-ton roller

with 2-3 of 20,000 lbs., or 13.333 lbs..
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spread over an area 60 ins. long by about

6 ins. wide or 360 sq. ins., this gives us

only 40 lbs. per sq. in. The roller, or

rollers, must work on the hot mixture

immediately before it can possibly be-

come chilled. All the rolling that is done

after the surface once gets cold amounts

to as much as that caused by a small boy

on a pair of roller skates. Little does it

seem to matter whether the roller be a

large three-wheel roller or a smaller tan-

dem roller. The rolling must be done

while the material is hot and it must be

done in such a manner that humps and

depressions in the surface are rolled out.

There are those who insist upon rolling

with a 10 to 15-ton 3-wheel roller, and this

Is all right so far as the additional com-

pressive power is concerned, but without

some cross rolling it is practically im-

possible to prevent a wavy surface. Fur-

thermore, there is always a tendency

with these big rollers to wait until the

surface cools off. Much rests with the

individual tendencies of the roller man,

much more than with the roller.

As much might also be said of some of

the other causes of non-uniformity, prin-

cipally, however, of the operation at the

mixing plant.

The contractors can do much along the

line of remedying this situation by keep-

ing their plants in better repair, or con-

dition, at all times. They should install

reliable thermometers of temperature

controls, on various parts of their plants,

and insist upon their men faithfully and

continually carrying out their instruc-

tions which will produce good work. They
must be more careful in their selection of

raw materials and in combining them to

secure the proper gradings. This re-

quires more pains in purchasing the vari-

ous grades of aggregate, proper propor-

tions in their feed, and accurate weighing

of the materials. The asphalt penetra-

tion must be kept more uniform than is

often the case.

Just as important as the forgoing is the

design or specification, for a poor mix-

ture specified cannot make a good pave-

ment if carried out.

There has been in the past much tem-

pering with formulas or mixtures. It

seems as though every engineer has at-

tempted to specify a mixture different

than some one else. Some of them are

good, perhaps, but before results have

been noted other mixtures have been sub-

stituted. This has been true especially

with the asphaltic concrete types of

pavements. Mixtures ot asphalt dusl.

sand and rock in some cases up to V^ in.

size, and others as large as IV^ in. It re-

quires years to determine the soundness
of any theories of mixtures and for this

reason it is best to stick close to well

tried formulas.

At the present time there is in progress

an investigation of the cause and correc-

tion of shoving of asphalt pavements.
In 1921 this investigation was undertaken
by the Bureau of Public Roads, with the

co-operation of the cities of New York
(Boro of Manhattan), Philadelphia, Bal-

timore, Washington, and Detroit, and the

Asphalt Association. No conclusions have
as yet been drawn according to an ar-

ticle published in the 1921 Proceedings of

the American Society for Municipal Im-

provements. A few extracts from this

article may be of interest:

"In the first place shoving, or tendency
to shove, is not an inherent characteris-

lic of asphalt pavemients, as evidenced by
millions of square yards of satisfactory

surfaces varying from one to forty years

or more in age and subjected to all

conceivable conditions of exposure and
traffic."

"More often than not. when waves or

deformations are noted in an asphalt

pavement, most of the adjacent surface

In ihe same line of travel and with the

same exposure is found to be true to con-

tour."

"Whatever the conditions are which
make shoving possible, the primary
cause of shoving is traffic, which produces

a rearrangement of the mineral particles

in the paving mixture to an appreciable

depth from the surface down."
This article also goes on somewhat fur-

ther regarding the effects of motor traf-

fic.

To quote still further:

"Certain general conditions which tend

to promote shoving by producing an un-

stable paving mixture are quite well un-

derstood, but it is believed that there may
be much yet to be learned regarding the

limits of such conditions. These and other

conditions are listed below for the pur

pose of illustrating the complexity of thr

subject from a research standpoint."

Conditions Which Tend to Promote
Shoving

Foundation Faults—1. Lack of support

from below, causing local settlement of

the foundation.

2. Uneven contour in foundation, caus-

ing variable thickness of asphalt pavin>;

mixture and consequent differences in

compression.
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3. Very smooth foundation which may
promote slipping of the asphalt paving

mixture over its surface.

Jnrferior Paving Mixture—4. Use of too

soft an asphalt cement for the climate,

traffic, or the grading of the mineral ag-

gregate.

5. Use of too much asphalt cement in

the paving mixture.

6. Poor grading of the mineral aggre-

gate, which creates instability of the pav-

ing mixture irrespective of the consist-

ency and percentage of asphalt cement

with which it is mixed.

7. Use of an excess of rounded particles

of mineral aggregate in the paving mix-

ture.

ConMruction Faults—8. Uneven con-

tour due to faulty spreading, raking, or

rolling of the paving mixture during con-

struction or lack of uniformity in the

composition of the paving mixture.

9. Lack of proper initial compression

during construction which may be due to

use of too light a roller, too little rolling,

to the mixture being too cold when rolled,

or too great thickness of course for a sin-

gle rolling operation.

10. Faulty repairs to service openings.

Exterior Causes—11. Absorption of an

excess of oil or gasoline drippings, caus-

ing undue softening of the asphalt cement.

12. Gas leaks from mains below the

pavement structure, causing undue soften-

ing of the asphalt cement.

The article goes on further to give de-

tails as to the selection of samples, collec-

tion of general information, specifications,

paving pla,nt and construction records,

sampling and test records, and the tests

to be made.
A suggestion was made by Mr. Dow that

moisture coming up through the founda-

tion into the underneath portion of the

wearing surface is one of the most pro-

lific causes of shoving. The writer is also

of the opinion that non-uniformity of mix-

tures, causing fat spots or unbalanced

gradings is of great importance.

One can realize, therefore, that there

are many conditions to cope with to pre-

vent creeping or .shoving, but briefly, suit-

able foundations, uniformity and proper

consistency of asphalt, careful proportion-

ing of asphalt and various grades of min-

eral aggregate, careful treatment and
mixing of the materials, and proper

spreading and rolling, are the essentials

to good construction.

Limiting Grades

Now, if the necessary pains have been

exercised in preparing and laying the

pavement, what are the limiting grades
for asphalt pavements? Opinions on this

matter differ greatly.

The results of a few recent inquiries

as to the maximum grades deemed advia-

ai)le for asphalt pavements, are interest-

ing.

The City Engineer of Omaha, Neb., laid

asphalt on a 15 per cent grade in 1922.

An engineer with considerable experi-

ence through the Eastern and Central

States says that twelve per cent (12%) is

considered about the maximum.
New Jersey limits the grades on this

class of pavements to five per cent.

The writer has just recently examined
a number of asphalt pavements on steep

grades, the grades being 9 per cent, 10 per
cent and 11.3 per cent. All of these have
been in use for four years or more.
From the foregoing theories and facts,

it is probably fair to say that the ability

to secure proper construction or rolling

limits the grade upon which it is safe to

lay asphalt pavements. When It becomes
impossible or impracticable to do the
rolling properly the grade will be too

steep.

It seems, therefore, that about 10% or

12% grades should be considered the limit

lor this type of construction.

Although a number of conditions have
been cited tending to cause creeping of

asphalt pavements, I have purposely em-
phasized the necessity of ample rolling of

the surface. It is one of the requirements
often, I might say nearly always, neg-
lected and I feel that it has more to do
with determining the maximum grade
suitable to this class of paving than any
other condition.

The foregoing paper by Mr. Patzlg was
presented at the recent annual meeting of

Ihe Iowa Engineering Society.

DUST SUPPRESSION ON GRAVEL
AND MACADAM ROADS :;

Hy //. C. Smith, Michigan State Biglytpay
Laboratory, Ann Arhor, Mich. ' j~.

Dust has ever been considered a nuis-

ance on city or rural highways. The ex-

tent of the nuisance is dependent upon
the density of traffic on the highway and

the density of population and the valua-

tion and character of property along the

highway. Because of this relation, work
in connection with the suppression of dust

has been carried on much more extensive-

ly on city than on rural highways.

The desire of residents along city
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Streets to suppress dust has long been

evidenced by the great amount of sprin-

kling and dust palliative work, as well as

petitions for expensive pavements on

streets, the traffic of which could be car-

ried on less expensive pavements which,

to be sure, are very dusty.

With the increase and change of char-

acter of traffic on rural highways and the

higher valuation of property along the

roads, all of which have tended to ac-

centuate the dust nuisance, the highway

builder finds himself confronted with the

difficult but Interesting problem of eradi-

cating this nuisance.

Following the path of least resistance

would dictate that we pave all roads with

a dustless pavement as an effective and

positive way of solving the problem, but

the economics of the question will not

permit of so careless a solution.

In these Central Western States where

good material for gravel and macadam
roads are found in abundance, and where

the traffic on a very large mileage of our

highway systems is such that it can be

carried quite adequately on these types of

highways, obviously and logically, this

type of construction must be continued,

forming an annual addition to the exten-

sive systems of such roads already con-

structed on which the question of dust

suppression is now recognized as a vital

problem.
Although we might possibly justify the

expense of this work on the grounds of

eradicating a nuisance, we can retain the

support of the public better and solve the

problem more logically, if we at all times

keep In mind the various advantages to

be derived by the work.

The science of hygiene has established

beyond the possibility of dispute that

dust is decidedly injurious to health. Fur-

ther, one need drive but little in dense

traffic on a dusty road to be convinced

that the dust causes a decided menace to

safety, not only because of the lack of

clear vision but also because of the na-

tural tendencies of drivers to speed past

one car after another in order to be rid of

the dust. If needed, a citation of acci-

dents on dusty roads which were clearly

caused by the dust could be compiled

readily to prove this contention.

At this point, it will be helpful to re-

call the fundamental principles of con-

struction and maintenance of this class of

highway. Essentially, a gravel or ma-
cadam road consists of an aggregate com-

posed of fragments of stone or gravel suf-

ficiently hard and tough to withstand the

wear and blows of traffic, which fragments
are cemented together by a cementing me-
dium with a further stability In the ma-
cadam road due to the interlocking of

fragments. Success caimot be expected in

the case of either of these roads unless

the materials required for the proper per-

forming of these functions are at all

times present. Inasmuch as the bind-

ing material in both cases is the fine ma-
terial in the road crust, it is quite ap-

parent that the removal of dust from the

surface of the road injures the surface by
reducing the amount of binder, and that

the continued removal of this binder in

great clouds of dust must necessarily be

followed by a disintegration of the sur-

face which shows up in the form of rav-

eling of macadam roads, and of holes

and also raveling of gravel roads. It is

apparent, therefore, that dust suppression

on gravel and macadam roads is necessary

to convenience, health and safety of the

traveling public, and also has a very

marked tendency to preserve the com-

pacted surface of the road which materi-

ally reduces the maintenance necessary to

keep a good surface intact.

This item of saving is difficult of analy-

sis in dollars and cents because of the

variation in the traffic, the type of road in

question, and the type of treatment used,

but it is safe to say that this saving is

sufficient to balance an appreciable

amount of the cost of dust suppression

in any case and in some cases quite to

equal it

Dust suppression on gravel and ma-
cadam roads is accomplished, either by
the use of a bituminous surface or by the

use of a dust palliative. For a macadam
road, unquestionably, a bituminous sur-

face is the most satisfactory practice, but

on gravel roads, the dust palliative treat-

ment is more common.

A bituminous surface consists of a thin

superficial treatment of bituminous ma-

terial, with or without the addition of pea

gravel, sand, stone chips, or a combination

thereof. Bituminous surfaces can be suc-

cessfully applied on a macadam road

using tar or asphalt, and the material is

applied either cold or hot depending upon
the consistency of the material used. Best

results are accomplished by covering the

bituminous material with a covering of

stone metal of chips or gravel about ^
to %-in. in size. The amount of this ma-
terial used should be sufficient to keep

the bituminous material from remaining

free to be picked up by the tires of ve-

hicles, and yet should not be sufficient to
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give a surplus ot loose rolling stones on

the road. Such a bituminous surface can

be maintained for a series of years on a

macadam road by retreating as it becomes
necessary. At first such treatment is

usually about 0.4 gal. per sq. yd. and re-

treatments about Va gal. per sq. yd.

It must be remembered in using a bi-

tuminous surface that this surface treat-

ment cannot be used to correct irregu-

larities in a poor surface but will ef-

fectively hold a good surface. It follows,

therefore, that its use on a badly worn
macadam road should be preceded by a

thorough patching of the road to furnish

a good surface. This patching can be
done most satisfactorily with a mixture of

broken stone and a bituminous material

made especially for this patching work.

The success of a bituminous surface de-

pends largely upon its adherence to the

road and every precaution should be taken
to accomplish this end. It is best, there-

fore, to construct such a surface on a road
with a large exposure of flat surfaces of

stone, as the bituminous material will ad-

here to these surfaces and hence be firm-

ly connected to the road. All loose stone

dust and foreign matter should be re-

moved as a film of loose material will

prevent the bitmninous material from
coming into contact with the stone sur-

face which makes adhesion impossible.

Finally, the surface must be dry, as a film

of moisture also prevents adhesion.

In as much as effective retreatment of

such a surface requires that a mosaic sur-

face of large stone be uniformly present,

each treatment should be uniformly ap-

plied so that a uniform exposure of the

stone surface may be the result of the

wear of traffic.

The problem of dust suppression on the

gravel road has not been so easily solved.

The conditions, in the case of the gravel

road are not nearly so favorable for the

use of a bituminous surface as in the case

of macadam road. It is almost impos-
sible to obtain a clean surface composed
largely of a large surface of stones. This
is due to the fact that the gravel road,

composed of rounded particles, lacks in-

terlocking and hence its stability is us-

ually accomplished by a binder of fine ma-
terial largely clay. Tliis also makes it

very difficult to secure a clean compacted
surface inasmuch as the dust and fine

material in the top surface of a gravel

road, which is objectionable from the

point of view of bituminous surface work,
is the binding material for the top of the

road. Bituminous surfaces, however, have

been used in some states on gravel roads
and it appears that the difilculties attend:
ing such work are most nearly eliminated
by the following practice.

Where a bituminous surface is to be ap-

plied on a gravel road, the road should
be shaped to the required cross-section

and compacted. During the compaction
under traffic, either with or without a
roller, the ruts and holes should be kept
filled so that a good even surface will

result. Tlie road should then be swept
until it is free of dust and the bituminous
material applied. Tar has been used most
generally although some very satisfactory
experimental work has been conducted
with asphalt. About i/^ gal. per sq. yd.
is used for this treatment. A metal cov-
ering is then applied the same as in a bi-

tuminous surface on a macadam road.
With this type of surface on a gravel
road, it is necessary to adopt a patrol sys-
tem of maintenance as holes In the road
must be found and patched early, other-
wise distintegration is rapid. This sys-
tem of maintenance will depend on the
type of gravel of which the road is built,

and although it has been extensively used
in some Eastern states its application in
the Central Western states is new.

During the summer of 1921 the writer,
under the direction of the Michigan State
Highway Department, conducted a series
of tests in connection with dust palliatives
on gravel roads. In this series of tests,

roads were selected throughout the state
with a view to covering the normal of
range of those major conditions which af-

fect the dust nuisance on highways.
Roads were, therefore, selected varying
from light to heavy traffic, and varying
from clean hard surfaces to surfaces cov-
ered with a great deal of loose material.
So that comparative results of the various
materials could be studied under like
conditions, the same series of ten tests
were conducted on each road. The series
of tests consisted of the following:

Section A High Carbon Tar— 14 gal.

per sq. yd.

Section B. No treatment.
Section C. Tar T-68— 14 gal. per sq. yd.

Section D Tar T-68—% gal. per sq. yd.

Section E Light Oil—% gal. per sq. yd.

Section F Heavy Oil—% gal. per sq. yd.
Section G Cut-back Oil— 14 gal. per

sq. yd.

Section H Cut-back Asphalt—% gal.

per sq. yd.

Section I Flake Calcium Chloride.

Section J Granular Calcium Chloride.
In this series of tests, no endeavor was
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made to obtain a bitiuninous surface and

where cue was obtained it was intended

that it should uniformly disappear before

the winter so the road could be carried

through the winter and spring thaw peri-

od as a gravel road and the treatment re-

peated the following year if desirable.

As a result of this series of tests the

following conclusions were drawn:

1. Any surface treatment of gravel

roads for dust prevention should extend

the full width of the traveled way rather

than over a portion of the center of the

road, such as 16 ft.

2. For general use as a dust palliative

on Michigan gravel roads, calcium chlor-

ide is the most satisfactory from the point

of view of general applicability, applica-

tion by unslcilled labor and adaptability

to various types and conditions of road. It

is impossible, based upon these service

tests of one season, to reach conclusions as

to its effectiveness and economy com-

pared with other dust palliatives investi-

gated.

3. No distinction can be made between

granular and flake calcium chloride as to

effectiveness.

4. Calcium chloride supplied in the

100 lb. bag containers is more economical-

ly handled than that supplied in the 350

lb. metal drum and it appears that It

might be profitable for the necessary

storage to be provided so that this econo-

my could be realized.

5; The use of calcium chloride has a

tendency to cause the surface to pit and

become rough, which slightly increases

the cost of blade maintenance above that

of a similar road on which calcium clor-

ide is not used.

6. It appears that a light oil such as

that applied on section E can be used on

a gravel road even under a traffic of 1.500

vehicles per day, in case there is a suf-

ficient amount of loose material on the

surface to absorb at least 75 per cent of

the oil.

7. Where the light oil as applied on

Section E is applied in a greater quanti-

ty than, the loose material will absorb,

it forms a thin glazed surface on the com-

pacted portion of the road and the loose

material which is quickly swept from the

road cannot be successfully replaced as

there is no tendency for material re-

turned to the surface to adhere and be-

come incorporated in the surface.

8. It is impossible, as yet, to standard-

ize the use of light oil as a dust palliative

for Michigan gravel roads because of the

necessarily exact relation that should

exist between the amount of oil applied

and the amount of loose material. In no
case should more than Vs gal. per sq. yd.

be applied and the amount should vary

with the amount of loose material on the

surface.

9. The heavier bituminous materials

used such as were applied on Sections A,

C, D, F, G and H cannot be used for a dust

preventive on Michigan gravel roads ex-

cept as a material for forming a bitumin-

ous surface.

10. Regardless of the material used, a

successful bituminous surface cannot be

formed on a gravel road unless there is

first a firm, even, hard surface on the

gravel road which is free from loose ma-

terial.

11. Bituminous surfaces formed within

the limits of conclusion 10 and with the

materials and amounts used in these

tests, do not disappear uniformly.

12. It appears that bituminous treat-

ments made without top dressing and ex-

pected to disappear annually, although ap-

parently satisfactory during the summer
months when used on a high type gravel

surface, will leave the road in such shape

that succeeding treatments will be im-

practicable unless the roadway surface is

reconstructed, and furthermore will im-

pair the quality of the surface if it is to

be maintained thereafter as an untreated

gravel road.

Further experimentation on calcium

chloride work in Michigan and a study of

its extensive use during the 1922 season,

when the State Department contracted

for 6,000 tons, has led to the conclusion

that it will usually require three treat-

ments to keep a road dustless throughout

a season. The first application, % to 1

lb. per sq. yd., is made as soon as the

road becomes dusty in the spring, and

additional applications of about % lb. per

sq. yd. are made as it is required through-

out the season. Where three such appli-

cations are made the annual cost will be

approximately 3 cts per sq. yd, or about

$320 per mile for an 18 ft. road.

The foregoing paper was presented at

Road School recently held at Purdue Uni-

versity.

PROGRESSIVE CONSTRUCTION OF
HIGHWAYS IN NORTH CAROLINA
By Charles M. Vpham, State Highway Engi-

neer, Raleigh, N. C.

If a state had an unlimited supply of

money it would be a simple problem to
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coDBtruct a state highway system, but

practically all states are limited ia the

amount of money they have to spend in

the construction of their road systems.

The function of a State Highway Com-
mission is to provide a means of trans-

portation for the state, and not the mere
building of a few miles of hard surface

roads and bridges at a few selected places

throughout the state. For a state to de-

velop as a whole, it is necessary that a

connected system of highways should be

available for the purpose of pi-oviding a

means of transportation for the state's de-

velopment.

Traffic is concerned with the roadway
only to the extent of being provided with

a smooth highway over which it may
travel at a minimum of operation cost.

Tbe selection of the type of highway to

construct is the problem of the engineer,

after due consideration of all affecting ele-

ments, and should be a highway which
will adequately and efficiently carry the

traffic at a minimum maintenance expense.

It is absolutely essential that the road
should be selected and so constructed that

the money invested in the system of high-

ways will at all times be a minimum. To
best do this, means the construction of

progressive type roads, in which all the

standards of construction are the same,

and by the use of which the lighter traf-

fic is provided with a, road suitable to its

needs, and the heavier traffic with a hard
surface road, which is the ultimate sur-

face of all progressive type roads.

The solution of providing a means for

traffic or the construction of a highway
system in every state necessarily depends
upon the local conditions In that state,

and consequently, the method of solution

will be different in the different states

and depends on the economic, industrial,

and social conditions throughout the

state.

Practically every state in the Union has
its cities and counties of high and in-

tensive development, as well as Its sparse-

ly developed sections. To build immedi-
ately a system of hard surface roads

throughout an entire state, when the de-

mands for such roads are only within
the highly developed sections, would be
money wantonly wasted.

Within the highly developed sections,

no doubt the construction of a hard sur-

face pavement is the correct and only
answer. In the urban and outlying disr

tricts, where the traffic is less Intense,

a lighter and less expensive road should

be located, graded and drained upon the
fame standards customary with hard sur-

face construction, so that when the counr
try, through which the road passes, de-

velops to the extent that traffic requires
a heavy duty road, there will only be the
necessity of adding the hard surface in

order adequately to provide for the heavy
traffic which may at some future time
make demands on this highway. Still

farther from the highly developed centers,

and far out into the less developed coun-
try, there are still lesser traffic demands.
Few vehicles and light loads generally
constitute the pioneers in transportation.

Quite often graded roads, with the proper
drainage structures, constructed upon
hard surface standards, will suitably take
care of this rural traffic.

After the construction of the graded
road provides a means to development,
and the traffic demands become greater, a
higher type surface, possibly a sand-clay,

topsoil or gravel, can be added to the
previously graded road, and when the lo-

cality still grows and the sections become
more highly developed and the traffic de-

mands are greater, there only remains for

the road builder to surface these progres-
sive roads with a hard surface. This will

efficiently provide for the heavy traffic,

which ultimately makes demands on the
roads in the developed localities.

North Carolina has three distinct geo-

graphical divisions. The mountain sec-

tion is made up of farming and mining
sections with numerous resorts so located

as to take advantage of the wonderful
scenery; the piedmont section or foot-

hills, with its farms and industries hlgn-
ly developed; and the flat coastal plain,

with its excellent farms and industries
claiming great attention for their trans-

portation needs. These three great geo-

graphical divisions are divided into 100
counties, and many more centers of popu-
lation. It is the work of the State High-
way Commission to connect these centers
with a highway system or a means of

transportation which will adequately pro-

vide for the class of traffic which now
exists and is expected in the near future.

The problem of selecting the type of pro-

gressive road is somewhat reduced when
it is seen that hard surface roads are im-
mediately required efficiently and eco-

nomically to care for traffic demands in

connecting the developed industrial cen-

ters. This is also true in the highly de-

veloped farming sections. The remainder
of the problem is to provide suitable and
continuous roads to connect up the cen-
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ters in a manner which will satisfactorily

provide for the needs of transportation,

at the same time keeping tlie money in-

vestment always at a minimum.
The distances are long and it is prac-

tically always the fact that the state's

development and the intensity of traffic

will not justify the construction of hard

surface roads throughout the entire sys-

tem. The answer to the problem of pro-

viding the state with a means of trans-

portation lies in the construction of pro-

gressive type roads so constructed on

high standards that they may be ulti-

mately turned into hard surface roads by

the addition of a higher type standard

surface.

The North Carolina method of progres-

sive type construction is to grade the

road, using the same standards for line

and grade that are used in hard surfac

construction. Only one standard of

drainage structures is used regardless of

whether the road is merely graded or Is

to be covered with a hard surface. This

construction of graded road will care for

the light traffic which generally exists

in all newly developed localities. This

graded road is at all times maintained

and whe» the increased traffic creates a

high cost of maintenance, then it is indi-

cated that it is time to construct the next

higher type of road surface. The next

step in the progressive type road Is to

cover the graded road with a selected soil

material, such as sand-clay, topsoil or

gravel. This material is generally of

higher bearing value than the natural soil,

and is a material which is less affected

by moisture and therefore more suitable

for use as a road surface. This selected

surface material is maintained as a sub-

grade highway until such time as the

maintenance cost becomes excessive and

the increased traffic indicates that a hard

surface roadway is necessary.

The cost of grading and the drainage

structures generally constitutes about one-

sixth of the ultimate cost of a hard sur-

face road. To add a selected soil surface

adds very little difference to the cost of

this construction; consequently about six

times as much road, with a selected soi\

surface, may be constructetd for the same
money as though the money was spent for

the immediate construction of hard sur-

face roads. This makes it possible for

transportation to be benefited to a much
greater extent and the state to develop at

six points rather than in one.

It will be noted that the construction of

the selected soil surface is an addition to

the graded road, and no previous step in

the grading or construction of drainage

structures has been lost or thrown away
in the construction of this selected soil

surface road.

In the progressive type road all steps

taken in its construction include the utili-

zation of all previous construction when
transforming the road to the next higher

type, and each step may be considered as

a subgrade for the next higher type sur-

face. This in itself justifies the expendi-

ture of a sufficient amount of money to sts-

lect soils of a character which may, with

proper maintenance, be used as a surface

material until such a time as traffic de-

mands, or the cost of maintenance makes
it necessary to construct the next higher

type of hard surface. By this method of

coutruction the graded road or the select-

ed soil surface can truly be called a sub-

grade highway, and is often the economic

solution for road construction over a large

portion of a state system.

The ultimate step in progressive type

construction is the addition of the hard

surface. After the maintenance on the se-

lected soil surface becomes excessive or

when the country and traffic develop to

the extent that a hard surface road is

necessary, the next step is to construct the

hard surface pavement directly on the se-

lected soil surface. This method of pro-

gressive construction utilizes advantage-

ously the selected soil surface as a sta-

bilized subgrade for the hard surface

pa^'ement, and on account of the complete

settlement, and on account of the char-

acter of the selected soil surface, the sub-

grade is stabilized sufficiently to aid the

hard surface in carrying the loads.

Therefore it may be seen that the con-

struction of the progressive type road,

light traffic or a small tonnage is cared

for by a graded road of comparatively low

cost. As the traffic demands and ton-

nage increases, the road is increased in

strength, and the increase of the invest-

ment is justified. As the traffic and ton-

nage increase to the maximum, a hard

surface road is constructed. The con-

struction of roads on progressive prlnc»^

pies means that the greatest percentage of

the invested money is in permanent con-

struction, and justifies the expenditure of

bond money in any progressive type

road.

North Carolina has constructed many
progressive type roads, It has already

completed its cycle by placing hard sur-

faces on roads which were previously

graded and stabilized with a selected soil
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material, although at present it has a rea-

sonable mileage of graded roads in the

newly developed localities; it is maintain-

ing as subgrade highways a large mile-

age of selected soil roads and thus af-

fording a means of traffic to a great por-

tion of the state. The completion of about
400 miles of hard surface construction in

1922, many miles of which was hard sur-

face, added to progressive type roads, dem-
onstrates the complete and satisfactory

manner in which the progressive type

road is caring for the traffic in North Car-

olina and shows that this method of road
construction is no longer in the experi-

mental stage, but that this means of con-

structing a highway system is economic-
ally and practically sound and Is highly
recommended where the geographical, in-

dustrial, social and economic conditions

are as found in North Carolina.

The foregoing paper by Mr. Upham was
presented at the recent annual meeting of

the American Road Builders' Association.

PROBLEMS IN HIGHWAY BRIDGE
ECONOMICS

By Lewis M. Gram, Professor of Structwrai
Engineering, University of Michigan,

Ann Arbor, Mich,

The function of an engineer in con-

struction work is to solve his problems so

that adequate service will be rendered at

minimum cost. This is a basic principle

easy to state, but difficult to carry out

with any degree of uniformity, because
just what constitutes "adequate service at

minimum cost" is a matter of judgment,
which in turn involves differences of opin-

ion. Furthermore, engineering problems
relating to highway bridges cannot be en-

tirely disconnected from similar problems
relating to the adjacent roadway. The
best solution of a bridge problem might
not be so for the adjacent roadway, and
vice versa. The effect of each upon the

other in particular cases should be care-

fully considered, and to a certain extent it

is one problem instead of two, having in

mind the best interests of the highway
as a whole.

Permanency of Structure

Obviously the study of all highway
bridge problems from a broad economic
viewpoint involves the probable perma-
nency of the structure; and it is to that

particular phase of the subject that this

discussion will relate. Again, it must be

remembered that bridges are integral

parts of the highway, and as such the ex-

tent of their future usefulness is subject

to the same uncertainties that surround
our highway transportational facilities In

general. Difficult, however, as it may be

to forecast all of the conditions affecting

the useful life period of the roadway por-

tions of a highway system, there are many
reasons why the problem relating to

bridges is even more complex. From their

very nature bridges have to perform a
two-fold service, that which is incidental

to the passage underneath, as well as that

which is required by the traffic over them.

Hence radical changes in either respect

from the conditions for which any par-

ticular structure was designed will affect

the useful life period of the bridge. Al-

though a fixed bridge, by which is meant
one that has no moving mechanism, does

not wear out to any greater extent than
the roadway surface which represents a

small cost compared to that of the bridge

as a whole, the materials in the bridge

proper may disintegrate more rapidly

than those in the roadway. Repairs or

reconstruction may be long deferred in a

roadway while weak spots in a bridge re-

quire immediate attention.

Useful Life Period
As a purely business proposition the

probable permanency of a structure is a

question that should be taken into ac-

count, together with that of initial cost.

It would be poor policy indeed to buy a

structure of low original cost, but which
required expensive repairs soon after its

completion, or which would have to be re-

placed at a comparatively early date. Un-
fortunately, however, the useful life period

of a structure involves so many uncer-

tainties that it cannot be definitely an-

ticipated. Perhaps the best we can do i*

to base our judgment of the future upon
the past, although the disappointing thing

about such a procedure has been to find,

as each year's developments passed into

history, that our most liberal expectations

for that particular period have been far

exceeded. In the light of historical data

the outstanding factors affecting the use-

ful life period of a bridge are:

First—The relation between the ca-

pacity for which the structure is designed

and that which may later be required.

Second—The deterioration of materials

of which the structure is built.

Other circumstances affecting the per-

manency of bridges, such as relocation of

a section of highway or radical change in

profile for the purpose of reducing grades,

do not fall within the intended scope of

this discussion. Unfortunately from the

standpoint of attractiveness of our public
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structures, the appearance of a bridge has

little influence upon its permanency, and
a structure unsightly when built must be

endured until for some more practical rea-

son it is discarded.

Cavacity
With reference to capacity, the life pe-

riod of the structure can be partially

controlled by the designer depending upon
how liberally he provides for future re-

quirements. Just what might be consid-

ered reasonable liberality in the matter

of future increases in traffic, however, is

clearly a matter of opinion, and it is not

unlikely that designs based upon them
will fall as wide of the mark in the future

as in the past. For the purpose not of

offering an explanation for the inexcusa-

ble lack of foresight on the part of the

designers in special cases, but rather to

demonstrate what little chance a real

prophet of a decade ago would have had
in convincing the average road commis-
sioners of the accuracy of his vision re-

garding highway usage, some statistics re-

lating to the growth in volume of high-

way transportation are pertinent. The
registration of motor vehicles in the

United States, by which is meant both

passenger cars and motor trucks, in-

creased from 1,033,096 in 1912 to 10,448,-

632 in 1921, or over 1,000 per cent; the

registration of vehicles in two states alone

in 1921, namely, New York and Michigan,

exceeded by 222,700 the total registration

in the United States in 1912; and the in-

crease in registration of 1921 over 1920 in

the United States, despite a poor year

for motor vehicle production, also ex-

ceeded the total number of vehicles in

1912. With these facts before us, it is no
wonder that many bridges constructed ten

years ago with allowances for future in-

creases in traffic, which were then consid-

ered reasonable by the designer, are inad-

equate today. The surprising thing about

it is that so many bridges have sur\'ived.

A comparison of the volume of motor
traffic of today with that of twenty years

ago shows an even more startling devel-

opment. Because of lack of registration

we do not have* at hand accurate figures

regarding the number of vehicles for that

early period, but such production records

as are available indicate practically no
motor trucks and less than 5,000 passen-

ger cars.

Volume and WeigJit of Traffic.

To add to the difficulty of making the

roadway fit the traffic, motor vehicles are

unlimited in their field of action. Unlike

the structures of a railway, which are

designed to meet the needs on particular

systems, the highways are public and may
be used by whoever desires to do so.

Scientists tell us that certain insects

which multiply with slightly greater ra-

pidity than motor vehicles, do not wander
far from their place of birth. It is not so

with motor vehicles. We in Ann Arbor
are accustomed to see quite a sprinkling

of vehicles from foreign states, occasion-

ally as remote as Florida and California.

A good road to an objective point, how-
ever distant, advertises itself with re-

markably prompt and voluminous results.

All of which adds further to the uncer-

tainty of just what the future require-

ments in any particular locality will be.

Furthermore, the above statistics refer

to increases in volume of traffic, which is

only half the story, as the capacity of a

highway may be expressed in terms of

either volume or weight of traffic. In

passing, it might be noted that inade-

quacy of bridges with respect to volume
of traffic has been more acute in recent

years than with respect to weight. This
is explained by the fact that the margin
of excess usually provided in the design

of highway bridges is greater for weight
than for voUune of traffic. A two-way
structure is never more than that, while

increases in service loads are always per-

missible in properly designed structures.

In some respects this is a fortunate situa-

tion, inasmuch as inadequate volume ca-

pacity of a structure means simply throt-

tled traffic involving moderate danger and
delay, while failure under excessive load

may result in fatalities and prolonged tie-

up of miles of a highway system.

While the story of motor transporta-

tion reads almost like a fairy tale, it has
its parallel in what has been done in a

corresponding period in the development
of good roads. In fact, it is impossible to

estimate the extent to which each has
contributed respectively to cause and
effect. The users of motor cars are nu-

merous and influential enough to bring

about road improvement. Road improve-

ment in turn stimulates the use of motor
vehicles, and thus we have the one always
chasing the other in an endless cycle, as

it were. Just when one will catch up to

the other is of course impossible to tell,

but naturally road improvement and mo-
tor car production will go hand in hand
with abnormal speed until traffic on the

highways reaches its economic level in

the whole field of transportation.

As an important detail in the process
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of road (ievelopment, to which reference

has been made, highway bridges have oc-

cupied a peculiar economic position. Per
foot of liighway the average bridge is a

comparatively expensive part of highway
construction. Naturally, therefore, the

cost of bridges is always reduced to a

minimum consistent with service require-

ments. In the days of horse-drawn ve-

hicles a country bridge was considered of

ample volume capacity if wide enough for

two ordinary vehicles to pass at slow
speed, or say a minimum of 14 ft., and
high enough, if there was overhead con-

struction, to permit the passing through
of a load of hay or a threshing machine.
If perchance two vehicles should meet at

a bridge and one be required to wait until

the other one had passed over, the value

of time in transit was not sufficiently

great even to cause serious mental irri-

tation. Nowadays the situation is vastly

different. With the advent of swiftly

moving vehicles, transit time has taken
on new standards eof value and traffic in-

terruptions are more serious. The loss of

lime thereby may have real or fancied

value, but in either case pressure is prop-

erly brought to bear to remove the throt-

tle.

Aside from the more or less serious

delays referred to, there are other good
reasons which tend to terminate the use-

fulness of many structures long before

the materials with which they are con-

structed have dangerously deteriorated.

A bridge which is inadequate with respect

to volume of traffic is likely to be a real

menace to rapid highway transit, in that

it contributes to many accidents either by
collision with portions of the structure

which project above the roadway, precipi-

tation over high banks or both. It must
be borne in mind that many drivers of

highway vehicles are unfamiliar with the

roads over which they are traveling, and
it goes without saying that in the interest

of safety to the general public every rea-

sonable precaution should be taken to

minimize hazards.

The Waterway

Another feature of inadequancy in the

design of bridges, often resulting in se-

rious damage and sometimes to the extent

of complete failure, is with respect to the

waterway. Major defects, such as scant

opening for the flow under flood condi-

tions or shallow bearing on the soil, will

directly endanger the piers and abut-

ments; and stability of the superstructure

being dependent of course upon that of

the substructure, it is doubly important
that every detail of the foundations be
carefully studied and liberally designed.

In discussing the permanency of bridges
from the standpoint of deterioration of

the materials of which they are con-

structed, we are standing on firmer
ground. That is to say, the situation is

not coniplexed by such uncontrollable fac-

tors as the development of vehicular

traffic. The useful life period of a bridge,

insofar as the materials are concerned, is

largely dependent, first, upon the kinds of

materials used in construction and, sec-

ond, upon the places where used and the

care which is given in maintenance.
Life of Timber

As a matter of common knowledge for

example, timber when alternately wet and
dry will decay in a few years, and the
only way to preserve it indefinitely is to

keep it in either one condition or the
other all the time. Practically it is easier

to keep timber saturated with water than
perfectly dry and in substructure work
sound timber, which is always submerged
in fresh water, may be considered abso-

lutely permanent. Samples taken from
the timber in the substructure of the
Belle Isle bridge, after about 30 years'

submersion, showed absolutely no dete-

rioration. Other similar observances are
on record. Tlie critical zone for timber
in substructure work is adjacent to the
water line, where the material is nat-

urally subjected to alternately wet and
dry conditions. Timber piles and gril-

lages, as frequently used in the founda-
tions for bridges, bear silent witness to

that fact.

It is practically impossible on the other
hand to prevent timber which is used in

the superstructure of bridges from being
wet or dry intermittently. Paint and va-

rious impregnating processes will go a
long way toward preservation, although
sooner or later decay is likely to get

started at inaccessible joints. Complete
housing is the only effective way to make
the timber superstructure of a bridge rea-

sonably permanent, but this is obviously
an expensive expedient in the matter of

first cost, as well as in maintenance of

the housing itself. The average lifetime

of timber bridges, insofar as the decay of

the material in the superstructure is con-

cerned, may be estimated at from 12 to 15

years when exposed to the weather, not-

withstanding the fact that in some cases

they have been continued in service by
careful maintenance for over 50 years.

When thoroughly protected from the
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weather by housing, timber bridges may
last indefinitely with comparatively inex-

pensive maintenance costs on the bridge

proper. There are in fact examples of

enclosed timber structures built nearly a

century ago which are still in service, to

the discredit of so-called "permanent"
bridges in their immediate vicinity. Dan-
ger of complete destruction by fire is al-

ways a hazard which cannot be avoided

in a timber structure, and unquestion-

ably this fact had much to do with caus-

ing metal structures to become popular

long before they compared favorably with

timber bridges in the matter of cost.

Life of Metal Bridges

Steel and wrought iron bridges would
be absolutely permanent with respect to

deterioration of materials if, as in the

case also of timber bridges, the conditions

to which they were exposed were ideal.

Steel and iron, however, will slowly decay

through oxidation or rusting whenever
they come directly in contact with air

and moisture. This action is sometimes

referred to as a slow fire. Various chem-
icals and gases and stray electric currents

tend to accelerate the oxidation. When
submerged in water the rusting process

progresses more slowly, depending upon
the extent to which the water is aerated.

The best way, therefore, of guarding de-

terioration of steel and iron in our bridges

is to prevent direct contact with air and
moisture; and a film of paint is usually

employed for that purpose. The practical

difficulties in the way of perfect protec-

tion to the metal in a bridge by such

method, however, are well known to those

who are familiar with maintenance prob-

lems. Even though paint is applied at

reasonably frequent intervals, there are

many inaccessible places where decay is

inevitable and cannot be checked. Under
ordinary conditions of exposure the most
vulnerable points for the disintegrating

influences are at pin and riveted connec-

tions.

With reasonable care in maintenance,
however, the materials in a metal bridge

are likely to be in serviceable condition

when the structure has outlived its use-

fulness in any particular locality for other

reasons. Wrought iron is less susceptible

to corrosive action than steel, and as evi-

dence of the durability of wrought iron

bridges, there is an arch bridge of that

material built in 1835, near Pittsburgh,

which is still in service and in excellent

condition from a corrosive resistance

standpoint.

Strange to say, there are cases on record

where metal bridges have been completely

destroyed as a result of fire in the wooden
floor or paving. In 1915 nine through
spans and half of the draw span of the old

Belle Isle bridge in Detroit were com-
pletely destroyed in that manner almost
before the fire apparatus could arrive on
the scene.

Useful Life of Concrete Bridges
Concrete and reinforced concrete is

popularly conceived to be an absolutely

permanent material without maintenance,

but an examination of many existing con-

crete bridges or other outdoor concrete

structures will demonstrate that such an
impression is not unqualifiedly true. For
various reasons which will not be referred

to here except to say that sometimes they

are decidedly obscure, concrete as placed

in our bridges has a wide range in quality,

and if in speaking of the absolute perma-
nency of concrete, material properly de-

signed, carefully mixed and placed is

meant, the statement is doubtless war-

ranted. If on the other hand the mate-

rial is defective, either with respect to

design or fabrication, it will fall far short

of absolute permanency. As well ex-

pressed by Professor McKibben, the owner
of a concrete structure should not be led

to believe that in every case he will have
something as enduring as Verdi's "II Tro-

vatore," or Dante's "Divine Commedia."
Many outdoor concrete structures do in

fact show positive deterioration after 5, 10

or 15 years of exposure. There is espe-

cial danger when moisture can reach steel

reinforcement as the formation of rust

sets up a tremendous pressure and usually

results in spalling off of the surrounding

concrete. It is only fair to add in behalf

of good concrete as a bridge material that

it will increase in strength as it ages.

The ultimate strength in compression at

the end of a year is about 50 per cent

higher than at 30 days, when it should

have ample strength to develop the

stresses assumed in design. Furthermore,

the weight of a concrete structure is so

great in proportion to that of the traffic

that large increases in weight will have

a relatively small influence upon the in-

tensities of stresses in the concrete. These

facts are of distinct advantage for con-

crete, considering the future weight ade-

quacy of structures in which it is used.

Summary
The factors which have to do with the

useful life period of any particular struc-

ture may be broadly summarized into

three points:
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First—Materials.

Second—Design.

Third—Maintenance.

There are proper places in highway
bridge construction for the use of each

of the three kinds of materials herein

discussed—timber, steel and concrete.

Their advantages and disadvantages re-

spectively are w^ell known through obser-

vation and experimental investigations,

and with data at hand relative to com-
parative prices the designer is enabled to

make a choice whicii will properly meet
the requirements in any particular case.

Under design is the presumption that

the materials, regardless of kind, will be

economically and yet wisely proportioned.

Full consideration should be given to the

historical fact that inadequacy, either

with respect to volume or weight of traffic,

rather than deterioration of materials of

construction, has been the prevailing

cause of premature abandonment of high-

way structures. The designer should al-

ways keep in mind the probability of re-

quired strengthening, or expansion of a

structure before the materials have out-

lived their usefulness. Details especially

should be liberally proportioned. Com-
paratively little expense may be added by
excess material at critical points, and yet

minor weaknesses may develop into a case

of the tail wagging the dog in the matter
of prolonged serviceability of the struc-

ture as a whole. The general type of

structure selected has an important bear-

ing on the practicability of volume expan-

sion, in case the growth of traffic requires

either a new bridge or an increase in

width of the old one. If any structural

portions of a bridge extend above the

roadway it is in general impracticable to

adopt the latter expedient, while a deck

structure can usually be extended indefi-

nitely in a lateral direction without inter-

fering with a clear roadway. The deck

arch type is particularly advantageous be-

cause of its expansiveness as well as ap-

pearance, and because of the temptation

to use it quite generally for highway
bridges, a word of caution should be ex-

pressed, that is to make sure that the

foundation conditions, which have so

much to do with the integrity of the arch

type, are favorable for it.

In the final analysis the useful life pe-

riod of a bridge, insofar as it may be af-

fected by decay of the materials, depends

upon maintenance and repair. Careful

and systematic inspection, followed up by

prompt attention to such defects as may

appear from time to time, is bound to

result in prolonging the life of a bridge,

whatever the materials of construction

may be. Private corporations, and espe-

cially railway companies, are keenly sen-

sitive to the value of thorough mainte-

nance, probably for the reason that the

benefits of longer structural life and un-

interrupted service show up in the divi-

dends. It is a notable fact that most
steel and iron railway bridges replaced by

reason of inadequate capacity are prac-

tically as good as new, insofar as the

materials are concerned. Highway bridges,

on the other hand, are too often sadly neg-

lected, painting too long deferred, shoe

pockets allowed to fill up with dirt and
vegetable matter, with the inevitable re-

sult that the life of many structures is

unduly shortened. For reasons pointed

out there are some elements in the design

of highway bridges which are pardon-

ably misjudged, but there is absolutely no
good excuse for careless inspection and
maintenance. Whatever materials may
be used in constructing a bridge, and
whatever volume and weight of traffic it

may have been designed to carry, there is

no better and certainly no cheaper elixir

of life than reasonable care and attention.

The foregoing paper was presented at

the Ninth Annual Michigan Conference

on Highway Engineering at the Univer-

sity of Michigan.

DEVELOPMENTS IN BITUMINOUS
PAVEMENT MAINTENANCE

By B. C. Tiney, Assistant Maintenance Engi-
neer-, Miichigan State Highway De-

partment, Lansing, Mich.

Although strict adherence to my sub-

ject would confine this discussion to bi-

tuminous pavements, I have included wa-

terbound macadam, as this is a type of

surface upon which bituminous materials

are used extensively in maintenance.

Between 1% and 2 million gal. of tar

and asphalt are used annually for the

maintenance of roads in Michigan. Ap-

proximately 85 per cent of this is applied

as a surface treatment on water-bound

and bituminous macadam roads.

Motor Pressure Distributors

Modern mechanical devices for prepar-

ing these surfaces for treatment and for

spreading stone chips upon the surfaces,

have been developed. Bituminous ma-

terials are quite generally applied by mo-

tor pressure distributors of various types.

The pressure is usually afforded directly



116 MUNICIPAL AND COUNTY ENGINEERING Vol. LXIV—

3

by a pump, operated by a power take-off treatraent is deferred, soon begins to ra-

from the transmission of the truck or in vel and requires hand patching,

a few instances, by a separate power The work being widely scattered, re-

plant. A powerful truck motor is re- quired that distributors be moved long

quired if it is to assume the additional distances at considerable expense. The

work of pump operation. Tlie pump Is so labor gangs employed by the companies

designed that it can be used for filling the to prepare surfaces and spread stone

distributor from tank cars as well as ap- coverings, were compelled to remain idle

plying material to the road surface. A at times, due to unfavorable weather con-

cut-out may be so arranged that the ex- ditions or delay in shipment of materials,

haust from the motor comes in contact and this increased the overhead cost to

with the pump, and by warming the ma- the companies.

terlal, increases fluidity and ease of it was believed that conditions might
pumping. be bettered and the work placed upon a

It Is important that distributors De more economic basis if performed direct-

equipped with heating arrangements. ly by use of county forces and equipment.

Even though the material is brought to With this in view, five counties purchased

the required temperature in the tank cars, distributors in 1922. These machines were

a long haul or other delay will often mounted on army trucks furnished

necessitate re-heating on the road. Heat- through the State Highway Department at

ing equipment may consist of oil-Durners a nominal cost.

or steam coils. Steam is, In one type of Analysis of Costs in One County
distributor, generated by a small boiler ,^ , , . ,,
„ ., „ e i.-u 4. 1 V 4. -4. • The plan has, in all cases, proven veryon the rear of the truck, but it is more ^. ^ ^ J„ •,..

„„^^ , „ „_,. •, - „ . ., satisfactory. The qualitv or worK per-commonly supplied from an outside , , , • ,, / , x . ,
^ „^ „.i,-„i, * 1 XI formed has been excellent, and a material
source, which is not always conveniently . . ^ , • -» x j .

, x J rrn, J X c 1* saving m cost has been effected. An
located. The advantage of a self-con- , . ^ x . /^ x,.
x„,- •, f , 4. V, • -4. analysis of costs in one of these countiestamed source of heat is obvious as it , ^, . ,„„. . . „
permits of heating during a long haul so !?' ^^% ^^^^°^ ?^ ^^22 is as follows:

that the material arrives on the road
Twenty-four roads aggregaing 408,000

^r.r,A, p^- ov.^i;«„+j sq. yds. were treated with 135,000 gals.
ready for application. 2x • txx, , xx. -i o i

of tar, averaging a little less than 1-3 gal.
Spraying manifolds are so designed that p^j. gq y^j ^ar cost 9.4 cts. per gal.

any width of treatment from 2 to 16 ft.
f ^ b. countv in tank cars. Slag cover,

may be applied, but common practice con- costing .?2.25 to $2.50 per ton f. o. b.
fines the application to about 8 ft. or

^.^^s in county was distributed in piles
half the width of roadway, at one time, ^v motor trucks. Labor was 35 cts. per
as this enables traffic to a^oid the freshly hour
laid material.

Distributors should be equipped with average ITEMIZED COST PER SQUARE
YARDthermometer, pressure gauge, and speed- r,, , . .-, »r.r.-,^

X rm. X 1 ^ 1 J ,- ,.^ . , . i^lag, in piles along road $0,016
ometer. The tank should be calibrated in ....... 0.031

order that the correct gallonage may be Appiication of tar . . ..... 0.005

„i , x„ 1 J rrrr. X _ Preparing surface and spreading slag. . 0.008
charged to each road. The rate or ap- Tar f. o. b. railroad siding
plication is varied by setting of valves Gasoline, oil and overhead 0.006

and by the speed of the truck. A table Total cost per square yard $0,066
showing the quantities applied per sq.

yd. for different valve settings and truck ^ portion of this material was applied

speeds should be posted in the cat) for
^^°t. The costs given include a rental

use of operator. "harge on equipment usea.

The contract price in this county in
Use of County Forces and Equipment 1921 for a treatment of 1-3 gal. per .sq.

Until recently, the distributor service yd. was $0,113. On this basis we have a
afforded by the bituminous materials saving of $0,047 per sq. yd. on 408,000

con)panies has been largely employed by sq. yds., or approximately $19,000. About
counties in this state. This service, $4,000 of this amount is due to a reduc-

while very commendable in some respects, tion in the price of tar, leaving a saving
had certain draw-backs. Many counties of $15,000 which is chargeable to the per-

required ser\ice at the same time and formance of work by use of county forces

the companies found it difficult to ar- and equipment.
range a schedule which would give every Similar results have been the experi-

road a treatment at the proper time. A ence of other counties operating their

macadam road, upon which a necessary own distributors, and it is believed that
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this plan will come into more general

use. The installation of permanent tanks

for storage of bituminous materials would

add to the efficiency of the system. De-

murrage and tank-car rental, which

amount to considerable sums if weather

conditions are unfavorable, would be

practically eliminated. The shipment of

material is likely to be, at best, an er-

ratic proposition. Storage facilities would

tend to co-ordinate shipment with appli-

cation of material, enabling the work of

distribution to proceed more steadily.

It is often possible to install storage

tanks at such elevation as to permit of

unloading from tank cars by gravity.

Tanks should be of sufficient size to hold

one carload (approximately 10,000 gals.)

of material, and should be equipped with

steam coils or other arrangements for

heating.
Patching

In addition to regular surface treat-

ments at intervals of from one to three

years, depending upon the amount of

traffic, it is neccessary that bituminous

macadam surfaces be patrolled frequently

and small holes patched soon after they

appear. The importance of this feature of

the work is usually under-rated, but it is

one of the answers to successful main-

tenance. Shallow breaks in the surface

crust may be swept clean, given a brush

coat of bituminous surfacing material and

covered with a layer of stone chips. A
brush coat is preferable to a poured

treatment as it avoids an excess of ma-

terial, which is very undesirable. The

practice of patching holes greater than

1^ to % in. in depth by pouring partly

full of a cold bituminous surfacing ma-

terial and covering with an excess of

chips, has been quite common and is to

be discouraged. It is obvious that such

patches will remain unstable for some

time and a large per cent of them will be

displaced by traffic. Patrol maintenance

on shallow patches may be conveniently

handled by storing bituminous surfacing

material in barrels sunk in the ground at

intervals along the road. These barrels

are provided with covers and are readily

filled by a hose from the distributor tank.

Piles of stone chips are also stored at nec-

essary intervals. A patrolman equipped

with a wheelbarrow, bucket, broom and

shovel is enabled to patrol a maintenance

section very efficiently.

Holes of an incli or more in depth

may be conveniently repaired by the cold

patch method, being tamped full of a

cold mixture of aggregate with cut-Dack

tar or asphalt, which depends for its set-

ting-up qualities, upon the evaporation of

volatile oils.

The stone for this mixture may range

in size from ^A to % in., fractured shapes

being preferable to rounded pebbles. The

quality of the aggregate is a large factor

in the success of any bituminous mixture,

and it is often found to be economy to

ship in a hard tough stone at additional

cost, rather than use a cheaper local ma-

terial of inferior quality.

The mixture should be made in the

propo-tion of 16 or 18 gals, of bituminous

material to a cubic yard of stone. A small

amount of coarse sand may be added, but

is not essential to good results. An ex-

cess of either sand or bituminous ma-

terial will tend to make the patcii un-

stable.

It is found that the patches offer more

resistance to displacement by traffic if

the maxture is allowed to cure for a few

days before placing in the road, and also,

in case of the deeper holes, if a larger

stone is used in the bottom layer of the

patch, being surfaced with the finer mix-

ture. The hole to be patched should be

swept clean and painted lightly with bi-

tuminous material before tamping in the

mixture. A light sanding of the surface

prevents adhesion to traffic while curing.

Mixing Stations

Where considerable quantities of cold-

patch are used, the mixing is most effi-

ciently performed by means of a small

concrete mixer. This may be housed in

a building of sufficient size to provide

space for mixing and storage of materials.

The design of the building should be

such that a motor-truck may be driven

into it and at least a part of the ma-

terials handled mechanically.

A niunber of such mixing stations

placed at central locations for given main-

tenance sections, could be constructed on

standard plans, so that one mixer could

be readily moved by truck and made to

do service for all stations. In this way a

supply of mixture might be kept on hand

and curing at each station.

A hundred miles of bituminous surfaced

road, for example, might be divided into

four 25-mile sections, each having a

central mixing station so that the average

haul of mixed material would be only 6 or

7 miles. This condition would, of course

be ideal, the work being, in general, more

scattered, but it is believed that in most

cases a satisfactory arrangement could be

worked out. Such a system has been in

practice in Lucas County, Ohio, for the
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past 5 or 6 years and has proven very eflB-

eient. The mixing stations here are used
also for storage of equipment and as head-
quarters for other kinds of maintenance
work.

Using Bituminous Macadam.

Extensive replacements of bituminous
surfaces are often made with bituminous
macadam, by the penetration method. Two
sections of a certain trunk-line of this

state have, within the past four years,

furnished notable examples of road fail-

ures. They were quite widely separated,

but had many characteristics in common,
the construction of both being a Topeka
surface on a cement-concrete base. The
failures were caused by a combination of

heavy traffic, poorly-drained subgrade, and
insufficient thickness of base. The main-
tenance of these roads presented a diffi-

cult problem. Both were main arteries,

carrying an average daily traffic of 2,500

to 4,000 vehicles, many of which Avere

heavily loaded trucks, and it was impera-
tive that extensive replacements be made
with as little inconvenience to traffic as
possible.

This consideration led to the choice of

bituminous macadam for replacement, as

these patches could be placed under traffic

almost as soon as they were finished. The
general method of procedure was to re-

move sections of the broken pavement and
the subgrade to a depth of at least 11 ins.

below finished grrade, or deeper if neces-

sary to obtain a firm foundation for the

new work. It was often found necessary

to go to a depth of 18 to 24 ins. The
lower portion of the patch was constructed

of macadam in 4-in. layers, compacted by
a roller, if the patch was large enough to

permit a roller to work, otherwise being

hand-tamped. In the case of some of the

larger patches, the upper layer of this ma-
cadam base was waterbound, but in most
instances it was merely dry-filled with

screenings. The surface course of bitu-

minous macadam was then placed to such

height that it rolled down fiush with the

finished grade of the old pavement. None
of these patches has ever failed under
traffic, some having been in place for

three years, being given surface treatment
maintenance.

This work is rather expensive, costing

from $5 to $7 per sqare yard, but the con-

ditions were abnormal, and any type of

replacement would have been very costly.

Had it been possible to have closed the

roads to traffic, a saving of at least 25

per cent would have been effected. It is

thought that these roads may, ultimately.

be rebuilt with a heavy macadam base and
a high-type surface, in which event many
of the large patches will have a salvage
value. In fact, 4l^ miles of one section

has been reconstructed, using a three-

course water-bovmd macadam, 12 to 15 ins.

thick, which is at present carrying traffic

on a surface treatment. The Idea in this

case is to let the macadam season under
traffic for a time before placing a high-

type surface.

Maintaining Asphaltic Concrete and Sheet
Asphalt

The maintenance of asphaltic concrete
or sheet asphalt surfaces in locations

where an asphalt plant is not accessible

is often carried on by the use of small
portable plants wherein the asphalt and
aggregate are heated in separate compart-
ments and the mixing is done by hand.
A gang of four men using one of these

plants can mix and lay from 30 to 60 sq.

yds. of surface daily. A roller is not

required on these small patches, as they
may be compressed by hand-tamping with
hot irons.

In relieving ruts and depressions in an
old asphaltic pavement by the addition of

fresh mixture, the new material may be
bonded to the old by first softening the

latter with a surface heater. The heat is

applied by oil-burners and confined to the

pavement by a hood. Care must be taken
to avoid burning the old material, al-

though no fiame comes in contact with it.

Using Old Asphalt

Old material taken from an asphaltic

pavement may sometimes be re-heated

and used again. This plan is used a great

deal in the winter maintenance of as-

phaltic streets in the city of Cincinnati.

The old pavement is broken into pieces

about 2^4 ins. in size and placed in four-

wheeled kettles of 100 gals, capacity.

About 4 or 5 gals, of water are added, the

kettle is covered and the mixture allowed

to steam for about one-half hour. The
material is then turned over with heavy
bars and spaded. Allowing time to steam,

the mixture is turned and spaded several

times until the water is all evaporated

and the temperature raised to about 325

deg. F. The kettles are then hauled to

the street and the mixture tamped into

the holes.

Central Purchasing
Prior to 1922 the bituminous materials

used for maintenance of state and county

roads in Michigan were purchased indi-

vidually by counties under the trade

names of the various producers. The
State Highway Department, in participat-
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ing in the cost of trunk line maintenance,

found but little uniformity in the price

or quality of materials used for the same
purpose in different counties.

In 1922 the state introduced the idea of

centralized purchase of these materials on
standard specifications. Acting in behalf

of counties, the state received competitive

bids on estimated quantities. A tabula-

tion of all bids was sent to each county,

together with recommendations as to

choice of materials. The counties then
executed contracts on standard forms fur-

nished by the department. Arrangements
were made for laboratory control of the

materials by the State Highway Testing
Laboratory. This plan resulted in a ma-
terial reduction in price, more uniform
quality of materials and better service.

The state and counties are unanimous in

their desire to continue this arrangement,
with a few minor changes in 1923.

Use of Tars

Specifications used for tars for surface

treatment were those published by the

A. S. T. M. in their Tentative Standards
of 1921. These embrace four different

specifications covering high and low car-

bon tars for both hot and cold application.

Practice in this country has not estab-

lished any decided preference for either

high or low carbon tars. In England the
refining of tars for road work dates back
to 1834, and at a recent conference of engi-

neers in that country, high carbon tars

were much favored on the ground that
the presence of approximately 25 per cent
of free carbon rendered the tar more vis-

cous and less susceptible to temperature
changes. On the other hand, there Is

good reason to believe that carbon, being
an inert material, simply dilutes the tar

and reduces its cementing value. The
fact remains that good results have been
obtained in this state with both high and
low carbon tars.

Cold application tars are generally pre-

ferred for surface treatment work In

Michigan, but the practice of heating
these slightly to facilitate application is

becoming more common, especially if a
very light treatment is desired.

Specifications used for surface treat-

ment asphalts were those published by
the United States Bureau of Public Roads
in their Bulletin 691, under designation

of OH-1 and OC-2. These provide mate-
rials for both hot and cold application.

Our general observation has been that

better results may be obtained with the
cold application asphalts by heating them

slightly. The tendency with the hot ap-

plication materials, unless carefully han-

dled, is to produce a heavy mat whiph
will push under traflBc. If laid on new
work they should be preceded by a prim-

ing coat of lighter material.

Standard specifications of the Michigan
State Highway Department covered mate-

rials for bituminous macadam. Compa-
nies were asked to bid on their own
specifications for cold-patch and joint-

filler, but a lack of uniformity in these

materials has led to the adoption of stand-

ard specifications for both tars and as-

phalts for 1923.

The foregoing paper was presented at

the Ninth Annual Michigan Conference on
Highway Engineering at the University of

Michigan.

FIVE YEARS EXPERIENCE WITH
PATROL MAINTENANCE IN

WISCONSIN
By J. T. Donaghey, Maintenance Engineer,

Wisconsin Highway Commisaion, Madi-
son, Wis.

Conditions existing in Wisconsin prior

to April 1, 1918, were similar, I believe,

to those existing in a majority of the

Middle-Western and Western States at

that time. Under the provisions of vari-

ous laws, individual roads had been con-

structed and a very small amount of main-

tenance work had been done, and what
had been done was entirely unsyste-

matic. We had built to that date under
our state aid and county aid laws approxi-

mately 3,375 miles of surfaced roads and
2,800 miles of unsurfaced roads, but no
effective provisions were made for their

maintenance. In a very few instances

proper maintenance had been provided,

but in a majority of cases the roads were
permitted to deteriorate rapidly.

Prior to the enactment of the law pro-

viding for maintenance of the State

Trunk Highway System, our department
had made quite thorough investigations

in our own state and in neighboring

states of the most practical and satis-

factory method of maintenance of both
surfaced and unsurfaced roads, and espe-

cially the most practical methods of Im-

proving ordinary town roads where
nothing more than ordinary township
road work had been done. From these

investigations and from our years of ex-

perience dealing with the local town
boards and the county boards of the

state, we believed It possible, practical

and economical to install a patrol main-
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tenance system on a large state trunk

highway mileage.

We were satisfied that many miles of

the unimproved town roads could be

transformed into reasonably good roads,

for light traffic at least, at a very small

cost, providing ordinary intelligence and
proper equipment were used, and that in

so doing we would be serving the people

of the state of Wisconsin much better

than by building each year a few more
miles of high type surfacing.

Wisconsin has 78,000 miles of all class-

es of highways. At the time of taking

over the maintenance in the spring of

1918, our records show that 255 miles

were concrete; 1,775 miles stone ma-
cadam; 15,670 miles gravel, most of which
was ordinary town work; and 60,300

miles earth. We believed that a system

containing not less than 10 per cent of

the total road mileage of the state would
be required to serve traffic reasonably

well, and that eventually the public would
demand that not less than 20 per cent of

the total road mileage be adequately

maintained. However, we felt that the

maintenance of a 20 per cent system was
many, many years in the future.

In the construction of a large mileage

of different types of road under the state

aid and county aid laws before mentioned,

the coimty was the unit doing the work.

At the same time the work was performed
under the plans, supervision and direc-

tion of the Highway Commission. This

plan developed a construction organi-

zation in every county and also re-

sulted in a large amount of road build-

ing equipment being purchased by each
county. The counties were expending
quite large sums of money for that time,

practically all of which was force account
work and they were probably getting

more for their money than if the work
had been done by contract, due in a
great measure to the fact that appropria-

tions were not large. Improvements were
originated in more than 50 per cent of

the instances by township votes. There-

fore, the projects in the early days seldom
exceeded $3,000 to $5,000 which was ex-

pended in a majority of cases on grading
and culverting and lower types of sur-

facing.

Maintenance Plan

In discussing the future maintenance
—of a large state trunk highway system
before the legislature of 1917, the ques-

tion arose as to whether the state should

maintain the entire system with a state

organization, the state paying the entire

cost, or whether the actual maintenance
work should be done by each county and
the county be reimbursed by the state

after the work was satisfactorily per-

formed. There were many advocates for

each plan. After analyzing the two plans

thoroughly, we arrived at the following

conclusions.

Under the state maintenance plan it

could readily be seen that:

(1) The Highway Department would
have closer control of the entire main-
tenance operations.

(2) The work done might be better

and more economically done and in many
instances done more promptly.

(3) The costs of the work would be

more accurately kept and unit costs of

work could be shown on many specific

parts of the work which would be of con-

siderable value on other similar work in

the state.

On the other hand, it could readily b6
seen that:

(1) It would require an appropria-

tion sufficient to purchase approximately

$2,000,000 worth of necessary mainten-
ance equipment. This appropriation

would have been very difficult, if not Im-

possible to obtain from the legislature at

that time.

(2) It would require an organization

of experienced maintenance men that

would be difficult to procure without em-
ploying the very men who were employed
on road work by the several counties.

(3) It would result, in many In-

stances, in the operation of a state road
maintenance crew in close proximity to

a county road crew, which would be un-

desirable, as our laws permit state em-
ployes to work but eight hours per day
while county forces may work ten hours.

(4) There would be no incentive other

than the example of good maintenance
shown by state work to induce the local

communities to maintain other roads not

a part of the State Trunk System.

(5) Criticism of our work as a state

organization would come from the other

side of the road fence, which in many
instances would not be constructive or

helpful criticism.

If a plan of operating through the coun-

ties were adopted, it would have the fol-

lowing advantages:

(1) The county organizations previ-

ously employed in each county to build

roads could be utilized to maintain the

state trunk system; that is, trained men
familiar with conditions in the county
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would be put In charge of the mainten-

ance work in each county.

(2) The equipment owned by the

counties would go a long way in provid-

ing the necessary tools and machinery for

the maintenance work, removing the ne-

cessity of purchasing duplicate ma-
chinery.

(3) The counties, represented by their

local officials, would be actually doing the

maintenance work, and the general public

would criticise them as freely as it would
state officials doing such work. The
Highway Commission's criticism of the

counties' work probably would be much
broader and more constructive than the

counties' criticism of state work would
be.

(4) The fact that the local officials

were actually in charge of the mainten-
ance work would inspire them to want a
larger mileage maintained locally, and
through their efforts sentiment would be
developed for the proper maintenance of

additional roads in every community.
The possible defects of this plan would

be:

(1) The lack of co-operation between
the county officials and the State High-
way Department.

(2) The possibility of work costing

more than in should, due to lack of proper
supervision.

(3) The possibility that some of the
work would be done in a more or less

slip-shod manner.
After weighing both plans thoroughly,

the Commission decided to operate
through the counties as a unit, primarily
because it believed that the sentiment
which would be created for the improve-
ment of roads other than those contained
in the State Trunk Highway System
would eventually more than offset the pos-

sible inefficiency and other unsatisfactory

features of this plan.

Organizing a Patrol Maintenance System

In April, 1917, a law was enacted cre-

ating a State Trunk Highway System to

be selected by the Highway Commission
and a special committee of Ave legislators

appointed by the Governor. The law pro-

vided that on May 1, 1918, the counties

must take over the maintenance of the
system selected.

For convenience in handling road mat-
ters, the Commission has established nine
divisions, containing approximately eight

counties each. A resident engineer,

called Division Engineer, is in charge of

each division, having the necessary as-

sistants properly to plan and supervise

the work in each division. An assistant,

known as Division Maintenance Engineer,
has charge of all maintenance, marking
and signing. The latter visits each pa-

trolman at least twice a month, reporting
each visit by a card to the main office. In
1922, 10,940 visits were reported, giving
us accurate information at all times as

to the exact condition of each section.

Each county is governed by a county
board, consisting of a representative from
each township and village and also one
from each ward of every city. The coun-
ty board elects a committee of three to

represent it in all matters connected with
road work, and also elects a county high-

way commissioner who has direct charge
of all road construction and maintenance
work done by the county. Each county
highway commissioner has an assistant

known as Patrol Maintenance Superin-
tendent who is in charge of maintenance.
He visits each patrolman at least twice
each week, insuring very close super-

vision.

The county road committee really acts

as a board of directors and as a buffer

between the county highway commis-
sioner and the county board on the one
hand and the State Highway Department
and the county board on the other.

Prior to the selection of the system
authorized by the legislature, our division

engineers made a condition survey of all

competing roads showing the actual con-

ditions existing on every mile. After the

selection of the system another survey
was made, at which time the distance was
measured accurately and stakes set each
mile locating future mile posts. The in-

formation on each mile shows by tenths

of a mile the soil, drainage, type of sur-

face and condition. This information was
very helpful later on in planning the pa-

trol system in each county.

The law under which we operate did

not provide especially for a system of pa-

trol maintenance. It did, however pro-

vide that "each county must adequately

maintain the portion of the system lying

within the county, according to the speci-

fications, directions and to the satisfac-

tion of the Highway Commission."

The Commission determined, however,
that a thorough patrol system must be
installed at the very beginning which
would cover every mile on the system,

whether previously improved or not. The
portion of the system lying in each coun-

ty was divided into patrol sections by the

county committee, acting jointly with
the county highway commissioner and
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our division engineer. The patrolman
for each section was selected in the same
manner. The county committee adver-
tises in the local press that on a certain

day those seeking the jobs of patrolmen
for the coming season must report at the
county courthouse. The applicants "if

new" are interviewed by the county com-
mittee and our division engineer and the
most promising candidates are given the

positions. Applicants having served as

patrolmen one or more seasons are given
preference over new men and they usually

receive more salary.

Each patrolman enters into a M^rltten

contract with the county and gives a
bond in the amount of $500 for the faith-

ful performance of the work and proper
care of the tools and machinery entrusted
to him. The contract is also subject to

the approval of our division engineer.
"On "team patrol sections" the patrol-

man must furnish a team and wagon sat-

isfactory to the county, the county fur-

nishing a light blade grader, road planer,
plow, slip scraper and miscellaneous
small tools. On "motor truck or tractor
patrol sections" the county furnishes all

the equipment.
The salaries paid on team patrol sec-

tions range from $140 to $165 per month
for the 1922 season; those on motor truck
and tractor patrols average about $110
per month. The season extends from
about April 1 to December 1, and from
December 1 to April 1 the patrolman
agrees to work when requested at a fixed

price per hour.

The "team patrol sections" average
about six and two-thirds miles each, and
as a rule are confined to earth road sec-

tions and those gravel sections that carry
light traffic. We have few tractor patrol
sections. They average about twelve
miles in length and are generally confined
to earth roads but are sometimes prefer-

able on heavy traffic gravel roads where

heavy maintenance equipment is neces-

sary. Motor truck patrol sections average
about 18 miles, and are economical only
on heavy traffic roads where heavy main-
tenance equipment is necessary and where
new material must be hauled regularly,

on surface treated stone or gravel, and
for work on concrete surfacings. We find

that on earth or gravel sections where
traffic does not exceed an average of 200
vehicles per day the "team patrol" is

cheaper and more satisfactory than any
other.

Maintenance Costs (State Trunk
Highways)

The 1917 legislature provided for a
5,000 mile State Trunk Highway System,
which the legislature of 1919 increased
to 7,500 miles.

Table I shows the actual miles main-
tained by patrol methods each year, the
nimiber of patrol sections, the salary paid
patrolmen, the patrol maintenance cost

of each type per mile, and the amount ex-

pended per mile out of maintenance funds
for "betterments." "Betterments" consist

of widening the road and providing
drainage with heavy blade grader work,
light resurfacing, new culverts, and the
cost of marking and signing the system.

County Trunk Highways

During the first month of patrol main-
tenance in 1918, the actual driving condi-

tions in Wisconsin were improved far be-

yond the expectations of the most opti-

mistic friends of patrol maintenance.
Again when the entire system was ade-

quately marked during the week of June
22, 1918, making it possible for the dumb-
est person from Illinois, Iowa, Minnesota
or any other state to travel the length

of Wisconsin without asking directions,

our hopes were fully realized and the pub-

lic expressed approval of the system in

no uncertain terms.

Several county boards met during the

TABI^E I—DATA ON PATROL. MAINTENANCE IN WISCONSIN
Year 1918 1919 1920 1921 •1922

Actual Miles Maintained 4,998.9 4,998.9 7,234.0 7,260.4 7,458.5J
No. Patrol Sections 561 561 791 911 940
Monthly Salary Team Patrol... $ 130.00 ? 145.00 $ 165.00 % 155.00 $ 150.00
Monthly Salary Motor Patrol.. 90.00 110.00 125.00 115.00 100.00
tEarth 135.21 154.01 187.24 196.21 186.40
tGravel 120.80 133.63 184.68 193.85 i83.25
t Stone and Gravel
Surface Treated 574.21 626.33 706.11 682.23 C71.84

t*»Concrete 162.21 210.42 220.18 322.21 311.85
Cost Patrol Maintenance 573.042.16 767.302.12 1,220,535.00 1,326.927.24 1,365.900.00
Cost of Betterments _ 396,449.65 488,529.68 756,474.38 1,028,976.04 952,850.00
Cost of Marking & Sigrnlng. . . 7,888.22 17.776.16 28,820.61 20,462.14 41,250.00
Total Expenditures $977,430.93 $1,273,607.86 $2,005,829.89 $2,381,413.85 $2,350,000.00

The above total expenditures average $278.00 per mile per year.
•Pinal costs will vary somewhat from figures shown, as the season is not complete at this

date (Dec. 15. 1922).
••Annual costs include all shoulder maintenance, which runs high on all surfacing legs

than 18 feet.
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'l^AHIvlO II—COUNTY PATROLi MAINTENANCE ON SECONDARY ROADS
Year 1918 1919 1920 1921 1922

Miles Maintained 2,021 5,690 7.743 8.980 9,885
Number of Patrolmen 232 705 970 1,12S 1.236
Average Monthly Salary

of Patrolmen $ 125.00 $ 140.00 $ 160.00 $ 150.00 $ 145.00
Cost of Maintenance 475,000.00 1.226.267.00 1,435.627.00 1,867.615.00 2.279.804.00
Cost of Marking and Signing ... - 3,600.00 9,300.00 8,100.00 11,000.00

Total Expenditures $475,000.00 $1,229,867.00 ?1.444,827.O0 $1,875,715.00 $2;290,804.00
The above total expenditures average $214.00 per mile per year.

month of June, 1918, and provided for

adopting patrol maintenance on impor-

tant secondary roads. The growth of this

sentiment is shown by table II, showing
the miles of county trunk highways taken
over for maintenance each year by the

several county boards, number of patrol-

men employed, salary, cost of marking
and signing, and total expenditures.

Table II, bears out our original ideas

and proves to us, at least, that the plan

of operating through the counties has re-

sulted in local demands for more roads

to be maintained each year by patrol

methods and consequently a much greater

mileage of patrolled roads. In addition to

the 7,500 mile State Trunk System, we
now have a 9,880 mile County Trunk Sys-

tem, making a total of 17,380 miles of well

maintained roads. This gives more than
80 per cent of our population direct serv-

ice, and brings patrolled roads within two
miles of the remaining 20 per cent.

Results OMained.
The "Wisconsin Idea" from the very be-

ginning has been to "serve traffic." The
patrol maintenance plan adopted in 1918,

improved upon from year to year, and ex-

tended to include additional county high-

ways each year, has certainly "served
traffic" better, and satisfied the public to

a greater degree than the expenditure of

the same amount of money each year in

constructing a few miles of high type
surfacing would have done.

After five years of patrol maintenance
we find that the following conditions pre-

vail:

1. Every town, city or village in the

state is on a well maintained and marked
highway.

2. Traffic is distributed over a large

mileage, reducing congestion on many
highways.

3. The average speed of traffic has
been increased at least ten miles per hour,

resulting in time saving beyond compu-
tation. W. W. Rowland ("Brownie"), of

the Milwaukee Journal, drove the entire

length of our longest State Trunk High-
way (No. 10) from Superior to Belolt, a
distance of 492 miles, between sunrise and
sunset. May 25, 1922. Deducting time for

stops, he averaged slightly over 40 miles

per hour the entire distance. Most of the

surface is light gravel, there being but

28 miles of concrete on Trunk High-

way 10.

4. Night driving is safe and practical

and our traffic census shows a marked in-

crease each year in night traffic. Prior

to five years ago, no sane person would
think of driving from Milwaukee to our

northern lake district during the night

(300 miles), while now the practice is

becoming very common and popular.

5. Prosperity immediately becomes no-

ticeable. The farmers along such routes

soon vie with each other in promoting
neatness in their road fences, farm build-

ings and entrances. Farm names appear

over the gateway and the mail boxes are

given a fresh coat of paint. Letterheads

even show the location of the farm by
Truck Highway route and mile number.
Products of the farm are sold direct to

the city dweller at a price satisfactory to

both. In the villages and cities along the

route new "Inns" or "Tea Rooms," rest

rooms and garages spring up to serve

traffic.

6. Last, but not least. Is the tourist,

and our definition of a "tourist" Is any
person using our highways for pleasure,

whether residents of Wisconsin or not.

They tell us that we have the best main-
tained and marked highway system in the

world. We realize that nature has pro-

vided Wisconsin with scenic features In

abundance; nevertheless, the tourist to-

day would not be with us if our highways
did not make traveling by motor car a
pleasure. It is extremely difficult to es-

timate the total amount spent in Wis-
consin by tourists. From the most accu-

rate data available we are confident that

it now exceds $100,000,000 annually. The
little village of Kilbourn, located at the

lower entrance to the "Dells of the Wis-
consin," containing a population of but

1,200 people, furnished us accurate rec-

ords kept by the banks, hotels and busi-

ness houses for the 1922 season, showing
that over one million dollars was left in

that vicinity alone by tourists; also that

a count taken by the business men's asso-

ciation one night registered more people

camped in the Village Camping Grounds
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than were living in Kilbourn. Practical-

ly every town on a patrolled highway now
provides a free camping ground for tour-

ists.

We are satisfied that during the five

years of patrol maintenance, 1918-1922,

the tourists have left not less than $300,-

000,000 in Wisconsin. Figuring a net

profit of but 20 per cent, which is very
conservative, the profits from this source
would be $60,000,000, or about seven times
the total expended for patrol maintenance
and marking and signing the State Trunk
System since April 1, 1918.

The Future of Patrol Maintenance.

We are satisfied with the progress made
and the results obtained through our pa-

trol maintenance system during the past
five years, hut not contented. Our patrol
maintenance has improved each year and
xoill continue to improve. The surface has
only been scratched insofar as marking
and signing is concerned. We will aban-
don the telephone marker as rapidly as
possible, replacing them with standard
markers placed along the shoulders of the
road. Special signs were erected in 1922
at the entrance to each city or village,

giving the name and population. In 1923
we will place signs at all lakes and
streams, giving their names. Following
this, signs will direct the traveler to all

scenic and historic places, both on and
off the system, giving direction and dis-

tances to them. Certain shaped signs
will be erected along the shoulder of the
road to denote certain dangerous condi-
tions. One shape will Indicate "Stop;"
another "Slow;" another "Hllaution;" and
another that the highway which you are
traveling turns either right or left. There
Is really no limit to the service that
can be rendered traffic along the line. We
naturally feel a certain amount of pride
in our marking and signing, and especial-
ly in the marking of all detours around
construction work and the Highway Serv-
ice Map published weekly showing roads
open for travel and their condition, also
the detours and their condition.

We expect local sentiment to continue
to develop from year to year. We hope
to increase our State Trunk Highway
System to 10,000 miles in 1923, which will
permit the counties to take over 2,500
miles or more of the most important town
roads remaining. We expect that within
five years the counties will be maintain-
ing 20,000 miles in addition to the State
Trunk System, making in all about 40
per cent of our total road mileage.
The local authorities will never ade-

quately maintain the roads they use daily,

and if the town roads are ever to be Im-
proved, they must be taken over by a
larger unit of government. We are op-

timistic enough to feel that in the not
too distant future the counties will take
over all of the Important local town
roads and apply patrol maintenance, be-

lieving this to be the only practical so-

lution of the town road problem.
After five years of patrol maintenance,

we are confident that the people of our
state are completely sold on the plan and
are willing to pay for the pleasure and
convenience it has given them.
The time may come when we will favor

direct state maintenance. However, the
thorough co-operation of the county offi-

cials in actual charge of maintenance and
the sentiment developed by them locally

for additional patrolled roads and road
improvement in general, confirms our orig-

inal opinion that the co-operative plan of

maintenance would result in the greatest

good to the greatest number in Wiscon-
sin.

The foregoing paper by Mr. Donaghey
was presented at the recent annual meet-
ing of the American Road Builders As-

sociation.

THE PROVINCE OF THE HIGHWAYS
IN THE NATIONAL TRANS-

PORTATION PLAN
By C. C. Williama, Head of Department of

Civil Engineering, University of Illinois,
201 Engineering Hall, Urbana,

III.

A few years ago, It was my pleasure to

go out through St. Paul's Gate at Rome
and traverse with frequent stops the Ap-
pian Way, and to have the opportunity

to observe that admirable highway run-

ning off to the southeast from the city,

which has been In continuous use for

about 2,000 years, although resurfaced of

course many times In that period. Jog-

ging along behind a lazy team of skinny
horses, my thought was directed first to

the remarkably good roads built by th«

Romans, and second to the plethora of

oratory that I have been compelled to

listen to at various times and occasions

on the theme of Roman roads as an argu-

ment for building similar roads In our
own day.

This reasoning from ancient Roman civ-

ilization to modern American social and
economic conditions is much more likely

to lead to pedantry than it is to sound
policy, hence I shall not do more than to
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take the suggestion of a theme from the

comparison.
The fact that Rome was a militaristic

nation and had highways only for inland

transportation compelled the construction

of good roads, as the bnly means of mov-
ing armies and supplies. As a matter of

fact, her boasted highways were probably

about equal to the second class highways
of Illinois at the present time, although

more substantially constructed. Whether
a peace loving America, restored to

"splendid isolation," with an extensive

network of railroads whose capacity In-

comparably exceeds the Roman highways
and with a possible system of magnifi-

cent inland waterways available, should

build large capacity highways will cer-

tainly have to be decided on the basis of

present needs rather than the argument
"because the Romans did thus and so."

However, one important fact stands out.

The Roman empire was an efficient gov-

ernmental m.aciiine, and so far as the

Italian peninsula was concerned, was
fairly well knit together. The well de-

signed highways doubtless contributed

largely to this result because they con-

stituted a relatively effective transporta-

tion system. Highways alone served the

purpose of the Romans, for the transpor-

tation afforded was in keeping with the

entire life and customs of the time, but

our civilization is built around a high
velocity transportation, and low velocity

transportation facilities will not serve

the modern purpose adequately.

The agencies entering into our national

transportation, so far as carrying of com-
modities is concerned, are: (a) external-

ly, the merchant marine and (b) inter-

nally, the inland waterways, the railways

(steam and electric) and the highways.
Whatever development may occur in

aerial transportation, it will probably

have but little bearing on highway and
other forms of transportation. The proper
development of these agencies of trans-

portation requires coordination into the

most efficient relationship rather than an
independent program for each.

Inland Watericays

The extent to which inland waterways
may be economically developed in Ameri-
ca is a much mooted question, and it is

not the province of this paper to enter

into the discussion. I may say, however,
that it is only a question of time, in my
opinion, when Chicago and other cities

on the Great Lakes will be virtually

ocean ports through the completion of

the St. Lawrence Water Way and also

the cities on the Lower Mississippi will

have the advantage of direct oceanic

shipping by having lighters ply directly

between their wharves and ocean going
vessels, much as is done at Paris on the

Seine and at ports on the Rhine. The
Middle West cannot continue to be

strangled by being compelled to force its

foreign trade through a bottle neck at

New York. I believe, therefore, that a
limited system of inland waterways will

be an essential part of our ultimate trans-

portation facilities.

Moreover, I believe that in the due

course of time, sectional prejudice and
jealousies, which so frequently obstruct

the view of national policies, will give

way to a recognition of the necessity of

national marine shipping, and that we
shall have an oceanic merchant marine,

even though subsidizing may be required

for its successful operation. The prosper-

ity of the nation as a whole is dependent

to so great an extent upon the adequacy
and reliability of our foreign shipping

and the prosperity of one section is so in-

extricably bound up with that of the na-

tion that it is short sightedness for one
section of the country to attempt to di-

vorce its economic policies from those of

the nation and have no interest in a

measure of such importance to the nation

as a merchant marine.

Let it be assumed then that these agen-

cies are to constitute our national trans-

portation machinery and that they are to

be co-ordinated according to some plan,

so that we may proceed under the title of

this article. Thought must be given to

the relation which these agencies should

bear one to the other, and it is the pur-

pose of this discussion briefly to direct

attention to that question.

Do the external transportation facili-

ties have a bearing on internal transpor-

tation strategy? This factor should cer-

tainly be taken into account, for our in-

ternal lines of traffic as well as port fa-

cilities must be planned with a view to

the traffic routes of the world. Does not

the fact, for example, that the opening of

the Panama Canal has made New Orleans

the second port in the U. S. have a sig-

nificance? It does, for if our traffic is to

go in that direction, our internal traffic

lines should be arranged to provide for

shipping accordingly. Obviously our in-

ternal transportation lines must be ar-

ranged in a measure with a view to the

traffic routes of the world's commerce and
cannot be properly fixed with reference

to internal needs only. Therefore it may
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be taken for granted that our national

transportation plan will need to be a com-

prehensive one and will include marine
shipping facilities.

Present Extent of Trayisportation

Facilities

The internal transportation agencies

consist of the following:

15,000 miles of inland waterways, in a
more or less workable condition, consist-

ing chiefly of rivers. 260,000 miles of

steam railways and 40,000 miles of elec-

tric interurban railways, 2,500,000 miles

of highways, 12 per cent of which or

300,000 miles are improved highways.
These agencies, should be co-ordinated

into a plan with two objects in mind,
namely: (1) efficiency in economical trans-

poi'tation and (2) factor of safety against

failure of the transportation machine. To
achieve the former, each agency must
normally perform the service for which
it Is best adapted; to achieve the latter,

the highways should be so linked up with
both the railways and the waterways
that either of the latter may be cut out
when incapacitated by strikes, floods, a
public enemy, or other cause and still

permit the vital activities of the country
to proceed, although inefficiently.

Specifically in this scheme, what shall

be the function of highway transport?

Obviously all these agencies constitute

the commercial circulatory system of the

country, the railways and waterways be-

ing the arteries and veins and the high-

ways serving primarily as the capillaries.

The highways should begin where the

trunk line agencies leave off. They should
cover the country as an area rather than
operating between certain urban centers.

At the same time, in order to provide

the necessary transportation when the
railways may be out of commission, there

will obviously be needed certain trunk
line highways between large industrial

and commercial centers. These will nec-

essarily be paved with a surface capable
of sustaining heavy truck loads. A hard
surface double track highway, it may be
stated in this connection, increases the
transportation capacity (speed x time
available x load carried) about ten times
as compared with an unimproved earth
road. This increase in transporting ca-

pacity is comparable with the ratio of

increase in capacity if a single track
railroad were changed to a six track
line.

Traffic Increases

All of these agencies of transportation
are needed if we are to have reliable and

adequate national transportation. Some
years ago. I had occasion to make some
studies with reference to the variation of

traffic with the increase in population.

The data collected show that freight traf-

fic increases with the 3rd to the 7th

power and passenger traffic with the cube
of the population. In 1910 the popu-

lation of the United States was about 91

million and at present it is about 110

million. The traffic requirement, therefore,

has more than doubled in the past ten

years, assuming the traffic to increase

Avith the 4th or 5th power of the popula-

tion. Tliat this increase in traffic is not

being carried by the railroads is evident

from a casual study of the increase in

their capacity. Since 1910, the railroad

mileage has increased 9 per cent, the

freight cars 20 per cent, and their actual

traffic in ton miles carried, 40 per cent.

Obviously a large amount of transporta-

tion is being taken care of by agencies

other than the railroads, the chief of which
is the highways. During the war the rail-

ways were found to be inadequate to care

for the nation's transportation and almost
constantly now they are found to be

deficient in certain respects. The rail-

ways at present have a total transporta-

tion capacity much below the nation's re-

quirements, and if the highway transport

were not available, the public would be

suffering from clogged commerce even
more seriously than is the case now.
Therefore we may conclude that we shall

need all available agencies of transpor-

tation. Indeed, unless the capacity of

our national transportation system is In-

creased rapidly in the near future the

nation's commerce will be seriously ham-
pered because of the lack of transporta-

tion capacity.

With our present highway transport fa-

cilities, while no figures are available as

to the actual accomplshment of trucks,

it is probably safe to say that the freight

movement by trucks competitive with
railways is small as compared with the

500 billion freight ton miles annually
carried by the railways. The present con-

tribution consists of termfnal, local urban
and rural carriage, and it is in th:"s re-

spect that the highways are contributing

so largely to the transportation required

by the country.

The Function of Highway Transport

In fact, this, as stated before, is the

natural sphere and function of highway
transport. While an explicit statement

as to the economic length of haul for

motor trucks as compared with railways
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is impracticable, yet even a casual study
of operating costs readily reveals that

trucks cannot compete w^ith the railways
normally for very long hauls, even for

L. C. L. freight, and they are out of the

running for most C. L. freight. Roughly
25 cents represents operating costs per

ton mile by truck and less than 1 cent

covers operating costs of haulage by rail,

and it does not require a very long haul
to cause the greater haulage cost to more
than offset the costs of handling at ter-

minals. The exact distance at w^hich

trucks can compete w^ith the railways will

be determined by balancing the following

items for railroad huulage, namely:
Cost of crating and packing; cartage to

freight house from shipper's warehouse;
cost of unloading; cost of loading to

trucks at destination; cost of cartage

from freight house to the consigner's

warehouse; losses due to damage and
theft, and cost of delay in delivery,

against: The greater haulage cost by
trucks and the cost of additional insur-

ance required in truck transportation.

Just what the answer is to this equa-

tion in any particular instance depends
obviously upon labor costs, the distance of

local haul to and from freight houses,

and the character of the cargo. The value

of quick and direct delivery makes it

possible to haul fruit and other commodi-
ties which either deteriorate rapidly or

are subject to a heavy market demand,
distances far exceeding the economic haul

when this factor is not important. In fact

this factor may increase the economic
haul from 7 or 10 miles under normal con-

ditions when the value of expeditious de-

livery is neglected to 150 or 250 miles

when the factor is maximum.
Illogical Basis of Freight Rates

In order that there may be a proper ad-

justment of function between railway and
highway transport it is necessary that

railway rates be placed on a more logical

basis than they are at present. Without
reviewing the history of railroad rates at

length it may be stated that they are en-

tirely arbitrary and in most cases bear

little relation to the cost of rendering the

service. The rate structure with all its

eccentricities and absurdities was crys-

tallized in 1889 when an interstate com-
merce law was passed requiring no
change in rates be made without ap-

proval. Since that time only horizontal

increases or decreases, and minor adjust-

ments have occurred. The entire rate

.structure shrieks loud for fundamental
revision and placing on a rational Dasis

of cost of service.

A very large proportion of the cost of
railroad transportation consists of sta-

tion or terminal expenses. Loading and
unloading, trucking, weighing, etc., make
up a startlingly large cost which must be
provided for in freight rates. Moreover,
the real estate occupied by downtown
freight houses in large cities is so valu-
able that the fixed charges run unduly
high. Mr. E. H. Lee, Chief Engineer of
the Outer Belt Railway of Chicago states
that the fixed charges are more per ton
on freight passing through Chicago
freight houses than are the costs of han-
dling the freight through these houses.
It has been stated by good authority that
the total terminal cost per ton at New-
York is so great that the rate to all

points within 100 miles should be con-
stant, the actual haulage cost being neg-
ligible in comparison; and that this ter-

minal charge at New York Is as great as
the haulage charge to Buffalo. Yet our
freight rate structure practically neglects
this fact of station and terminal costs,
the L. C. L. rate being irrational and In-

adequate.

Rational Rates
A freight rate to be rational should

consist of the following elements: (1) a
station or terminal charge plus (2) a
haulage charge plus (3) insurance
charge plus (4) a commercial differential.

The terminal charge should be deter-
mined by the actual cost of handling for
the different classes of freight. The han-
dling element of this charge would de-
pend upon the space ocupied. The ter-

minal charge would also depend upon the
facilities involved, whether a siding, a
crane, an elevator or a freight house with
hand trucking. The difference in rate be-

tween L. C. L. and C. L. freight is sup-
posed to provide for this factor, but it

does not do so adequately.
The haulage charge would depend upon

the weight and space occupied by the com-
modity which would affect the proportion
of pay load in the combined weight of car
and cargo. Fifty tons of furniture or au-
tomobiles that would require four cars ob-

viously should bear a higher haulage rate
than 50 tons of coal all in one car. The
haulage charge would vary directly with
the distance the cargo Is hauled.

Insurance against damage and theft Is

a definite and legitimate charge because
the risk is a real and, to a certain ex-

tent, an unavoidable one. This factor also
enters into all forms of transportation,
and should be duly considered in any com-
parison of agencies of transportation.
The commercial differential would nee-
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essarily constitute a part of the rate in

recognition of the ability of certain

classes of commodities to bear a heavier

freight rate than others. Practically this

element might properly include the third

or insurance item. It would be a per-

centage of the value of the commodity
and would correspond to the profit that

any business received for handling a

commodity.
Such a three-part scheme of rates at

first thought would seem further to com-
plicate the rate structure even Deyond
the labyrinthian complexities of the pres-

ent. On the contrary it could greatly

simplify the rate structure by unifying

and simplifying freight classifications

and eliminating special commodity rates.

The gain to be derived from a rational

freight rate structure would be the na-

tural selection of facilities and the opera-

tion of the various agencies of transpor-

tation in the spheres to which they are

best adapted.

Notwithstanding the higher rates for

short haul K C. L. freight it is the busi-

ness on which the railways at present

make the least profit owing to the ex-

pensive station handling. If rates were
made in proportion to actual cost of ren-

dering the service, this business would na-

turally fall to trucks which are in a po-

sition to eliminate the waste of labor at

the station or terminals.

The logical function of highway freight

transport, therefore, consists of local dis-

tribution from and to the railroad and
short hauls of L. C. L. freight between
towns. In addition to this a certain

amount of truck line transportation

should be made possible over the high-

ways to provide for the emergencies when
the railways may be thrown out of com-

mission by strikes, by floods, or any
other contingency.

The Supplementary Fuuction of

Highways
It is economically impossible to con-

struct all highways to carry even moder-
ately heavy loads, and economically im-

possible to construct even trunk lines to

carry the loads which some would de-

sire to place upon them. In other

words, the highways cannot economically
be designed to carry loads which might
make possible their competition with the

railways for heavy and long distance

transportation. Moreover, with the

highways designed as they must be
for light moderate damage to the

highways than a thousand li?ht to

moderate loads. Obviouslv it is not fair

to allow 5 per cent of the traffic to do

95 per cent of the damage to the roads,

for the cost of construction and mainte-
nance is distributed in no such ratio. If

license fees are properly adjusted, un-
duly heavy loads will be kept off pave-

ments not designed for them, and with
such fees supplemented with rigorously
administered fines for violating the legal

limitations the entire control of the situ-

ation may be secured.

This aspect of the question might be
enlarged upon further but enough per-

haps has been said to indicate the con-

clusion—a conclusion indeed which is not
new but which has been pointed out by
several others—namely that the function

of highways transport Is to supplement
the railways and the waterways rather
than to enter into competition with them.
This is an economic conception and like

most economic principles, physical or

engineering instrumentalities are neces-

sary to make them effective.

Highways may supplement railways
first by securing more adequate local

transportation in the areas which have
heietofore been served by the railways,

namely, the region extending 5 to 10

miles on either side of the railway, and
second, they may bring transportation

service to the more remote areas which
have been very inadequately served.

The Container Car
The container car, which has recently

come into use and which has been de-

scribed at various times in the engineer-

ing periodicals, bids fair to furnish the

liaison instrumentality for making this

supplementary co-operation real to a great

extent. In this scheme the bodies of the

trucks are lifted by crane directly from
the truck to the car, about eight or nine
truck bodies constituting the body of the

car. Much of the expense in handling is

thus eliminated. The chief difficulty is

the lack of corresponding facilities at

small way stations. However, this or

some similar device will probably be used
extensively in the future to effect this co-

operation which most .students of the

question agree is desirable. Mr. W. H.

Lyford at a recent highway conference at

Washington, made the statement that "In

Chicago, the interest charge alone on real

estate at 12th street on which a freight

station is located is $2.30 per ton of

freight handled through the station. If

the station were located at 33rd Street,

such interest charge would be about 80

cts per ton. The amount of interest saved

by moving the station to 33rd street

would pay the cost of well organized cart-

age between 33rd street and the premises
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of the trader." A few years ago, while
working on the design of a freight house
for the C. M. & St. P. R7., I had oppor-

tunity to make a study of the actual con-

ditions of congestion at the downtown
freight houses in Chicago and I may safe-

ly say that the delay in loading and un-
loading at the platforms costs the Chi-

cago shippers many thousand dollars

daily. Here, then, is a proper field of

co-operation in large cities.

The collection and delivery of freight

by the railroads with their own drays or

tracks, as is done in England, Is probably
not feasible under our present scheme of

organization, because it would be waste-

ful of effort for erery railway to main-
tain its own truck or cartage organiza-

tion even in a large city. The solution

to this situation may lie in a further ex-

tension of terminal railways, which will

handle all transportation, both on rail and
on street, within the city, and turn the

cargoes over to the various lines to

transport to destination, to be turned
over there in turn to a corresponding
terminal transportation concern for deliv-

ery. In fact the terminal railway is so

demonstrating its entire justification In

large cities from various considerations

that it promises to be adopted in all large

cities. If terminal railways miss the op-

portunity of performing this store door
delivery service, the alternative seems to

be terminal trucking organizations,

which in my Judgment would be a less

satisfactory scheme.
The second aspect of the supplemental

co-operation between railways and high-

ways is an important one and one whose
influence will extend in the future; that

is, the more completely bringing traUspor-

tation service to districts remote from
railways.

Until the railways were built the United
States consisted of a line of commercial
states along the Atlantic seaPoard, a wil-

derness nominally organized into states

west of the AUeghenies, whose settle-

ments were limited to towns along the

rivers. The advent of the railways
wrought a mighty change. Inland cities

sprang up and the railroads deliberately

developed industrial centers with a view
to their future traffic business. This
scheme of economic development was sat-

isfactory until the large Industrial anff

commercial centers grew so large and
required transportation • service beyond
the capacity of the railroads. The urban
centers of commerce and industry that

owe their location and si/e largely to rail-

road strategy, are now threatened with

strangulation due to the lack of transpor-
tation capacity on the part of the rail-

ways. Will the advent of highway trans-

port effect a new distribution of com-
merce and industry in turn a further
scattering, corresponding to that change
which the railways wrought over the dis-

tribution based solely on waterway trans-

port? Only the future can show just
what the answer will be, but it seems
safe to predict that extensive fundamen-
tal changes will result in this connection.
Our present commercial and Industrial

distribution and entire economic fabric

are a product or function of the railways;
the future will be a function of a more
comprehensive transportation system,
which by virtue of the highways will be
more elastic and more nearly cover the
country as an area than does a network
of railway lines.

Multiple Axle Trucks
Recent developments in multiple axle

trucks give promise of removing the
heavy concentrations from the pavement
and thus permit heavy loads to be safely

carried over the pavement. The 6-wheel
truck is becoming fairly common in this

country and a 10-wheel truck was recent-

ly tried out in London. In this respect,

the development by extending the length
along the track is entirely analogous to

the development of the steam locomotive
from one pair of drivers to 8 or 10 pairs.

Passenger transport in cities by motor
vehicles perhaps should be mentioned in
this connection. Here again proper co-

ordination and co-operation instead of

competition will yield the best service as
well as the largest net returns to all con-

cerned. Many cities where no electric

railways have been established are using
motor busses as local transportation with
satisfaction. Several large cities, nota-

bly Providence, Newark, N. J., Baltimore,
Washington, Rockford, 111., and Tiilsa,

Oklahoma, have established a co-opera-

tion between bus lines and electric rail-

ways for covering outlying districts. The
fact that practically all electric street

railways in the country are in financial

difficulties, varying from non-payment of

dividends to receivership, leads one to

question whether the surface street car
line for local transportation of short haul
in large cities is not an obsolescent in-

strumentality. Observation in London
and Paris as well as in New York seems
to indicate the street railway's proper
function to be cross-town transportation.
If street car lines are to be limited prac-

tically to cross-town transportation and
local transportation in heavy traffic areas,
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auto-bus transport may be counted on to

provide for local traffic under ordinary

conditions and to afford transportation

for outlying districts. Superior service in

transportation also can be furnished for

high class residence districts where street

car lines are not satisfactory for one rea-

son or another.

Summarizing, I would say that the

agencies of transportation should be co-

ordinated into a unified and comprehen-

sive plan, as a basis of which two prin-

ciples seem apparent: (1) the highways

should supplement rather than compete

with the railways and waterways and by

logical adjustment of transportation rates

and of taxes, each agency should be

brought to operate in the sphere to which

it is best adapted and (2) the highways

should be so linked up with industrial and

commercial centers and marine ports

that either the railways or the waterways

might be out of commission by strikes or

other cause and yet the vital activities

of the country proceed, even though Inef-

ficiently. How this supervision of trans-

portation planning is to be accomplished

is anotlier question. Transportation as

a factor in national life is on a parity with

Commerce, Agriculture or LaDor and

these phases of our economic life are

represented by departments in the Presi-

dent's Cabinet. Other countries have

placed ministries of transport even ahead

of some of these. Possibly a feasible so-

lution is to place the Bureau of Public

Roads, the Interstate Commerce Commis-

sion, tiie U. S. National Waterways Com-

mission, the U. S. Shipping Board and

other related bodies into one Department

headed by a .secretary of transportation In

the Cabinet. Whatever device may be the

best for effecting the desired arrange-

ment, it is eminently desirable that there

be a plan which will be comprehensive

and unified, and adequate to provide for

the transportation requirements of the

nation with the maximum degree of re-

liability, efficiency and economy.

Tlie foregoing paper by Prof. Williams

was read at the Short Course in Highway
Engineering, University of Illinois, Feb.

19, 1923.

MAINTAINING EARTH ROADS IN

IOWA WITH BLADE GRADER
AND DRAG

By TV. H. Root, Maintenance Engineer, Iowa
State Flighway Commission, Ames, loioa.

On Jan. 1, 1923, the primary roads of

Iowa were classified as follows:

Paving 334.4 miles

Gravel 1558.0 miles

Graded and drained 1761.1 miles

Not built - 2961.8 miles

Total 6615.3 miles

In other words, out of 6,615 miles of

primary road, 4,723 miles or 71 per cent

of the whole system are unsurfaced. The
Iowa Highway Commission has chosen to

look upon Its primary road system as the

backbone of a state-wide transportation

system. They believe that the public is

entitled to a usable system of roads

whether such roads have been constructed

or not. As a result of this policy the

maintenance forces of the state are re-

quired to maintain the whole 6,615 miles

of road, 45 per cent of which has not

even been built to an established grade

line, and of wiiich 71 per cent is ordinary

earth road. These figures show, I be-

lieve, that the Iowa maintenance problem
is an earth road problem and they explain

why we have concentrated on earth road

maintenance.

Tfte Heavy Blade Orader
I think that I can state without the

least reservation that the most useful and
indispensable tool for the care of earth

roads is the heavy blade grader. By this

I mean a grader with a blade length of

from 12 to 16 ft., built heavy enough to

do work that will require 30 to 50 draw-

bar horsepower. A blade grader of this

sort is adapted to various kinds of work.
The three main classes of blade work
are:

1. Heavy blade work on roads which
Uave never been built, that is, widening
out and building to standard cross-section

iralls which have never really meriteu

the name "road."

2. Finishing work on new construc-

tion.

3. Surface smoothing operations sup-

plementary to regular patrol work.

I will try to show how this work is

carried on in Iowa. It was in 1913, I

believe, that the first 12 ft. blade ma-
chine was shipped into the state of Iowa.

Now there are at least 400 of these ma-
chines in the state. In our early blade

grader work we erred In not doing a

thorough enough job. We paid little at-

tention to getting the fences back to the

line and clearing the right of ways. We
merely shaped up the road as we found it.

From 5 to 10 round trips were made and
the total cost per mile was only $50 to

$75. Each year, however, we have at-

tempted to do more work and get a bet-

ter road. We now n'lquire the fences and
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telephone poles to be moved back to the

highway line before we start work. All

trees, stumps and boulders are then

cleared from the right of way. This work
alone in some parts of the state, runs as

high as $200 or $300 per mile. All heavy
weed growths are also cut and raked up
and burned. After the right of way has

thus been cleared we are ready to start

the blade work proper. The ditch line

is staked out (18 ft. each side of the

center line) with lath. Enough lath are

used so that two laths are always visible

to the grader operator.

Each mile of road is a problem in it-

self. An ingenious grader operator will

save lots of time and money by cutting

down the number of round trips neces-

sary. High side banks, narrow fills off

center, and wet ditches are only a few of

the things that make a first-class blade

grader job difficult and expensive. We
much prefer a blade grader with a back
sloper attachement, that is, an attachment
which may be bolted on the end of the

blade so that the ditch bottom and back
slope may be cut at the same time as the

Inside slope. A properly designed back
sloper will cut the standard ditch and
back slope when the main blade is cutting

the standard inside slope. The back sloper

should be adjustable so that the back slope

can be flattened from IV^ to 1, to 2 or 2%
to 1 where extra dirt is needed.

On an average road we now make from
10 to 15 round trips with a single grader.

Some counties still pull two 12 ft. grad-

ers with one tractor but I do not be-

lieve that this is economical. Where this

practice prevails one grader of necessity

must lie idle much of the time and the
turning is more difficult. The average
cost of our blade work including clear-

ing, is about $150 per mile. However,
we often have miles which run as high
as $500 or $600 per mile. It is surprising

the extensive work which is accom-
plished by some counties with the 12 ft.

blade. We have built side hill roads in

hilly counties where the material was
mostly loose rock, and have had excellent

results. Work of this sort when finished

looks much more like permanent grading
than it does like blade grader work.

No two miles of road require the same
treatment, and the cost of blading, there-

fore, varies greatly. The following
figures, however, roughly represent the

cost of the average mile:

One engineer. 25 hours, at 75c $ 18.75
One grader operator. 25 hours, at 60c. 15.00
125 gals, of gas, at 22c 27.50
Oil and grease 3.00

Depreciation on a $6,000 investment,
flKUiing a Hiree-year life of 100
woiking Uay.s iier year, 21^ day.M
at $20 per day 50.00

Estimated repair, 2i^ days, at $5 12.50
Interest on investment (5% on $3,000),

2 Vii days, at $1.50 3.75
Clearing right-of-way and incidentals. 19.50

Total $150. 00
The second class of a blade grader work

as outlined above, is the finishing of per-

manent grading. By permanent grading,

I mean building a road to an established

grade line which is presumably a per-

manent one. In grading operations in

Iowa most of the dirt is moved with

elevating graders and dump wagons. We
insist on a Mormon scraper being kept

constantly at work on the dump but the

best job that can be done in this way is

necessarily rough. Therefore, we require

every grading contractor to have a 12 ft.

blade grader in his equipment. This
grader is pulled by a large engine and
the road finished smooth close behind the

rough grading. Often the same tractor

that pulls the elevator, is used evenings

and at odd times to smooth up the work.

We also find that all new grading set-

tles unequally after a few rains. The
shoulders usually become low and ragged,

the ditches start to fill, and the back
slopes sluiT. It then becomes necessary

to again blade the job. This last blading

is done by the county as a maintenance
measure. The back sloper is used. It

fits into the ditch and back slope and
builds the shoulder up in a uniform man-
ner. The result is a workmanlike job,

without perceptible waves and the cost is

only $50 or $75 per mile.

The slogan of the National Paint Manu-
facturing Association "Save The Surface

And You Save All" might be studied to

advantage by State Maintenance Depart-

ments. The public judges a road by its

surface. A road is good or bad, as it is

smooth and comfortable to ride over at 35

miles an hour, or as it is rough and in-

convenient to travel at that speed. The
user of the road cares little for clean

ditches and nicely lined shoulders, if the

surface is rough. This suggests the third

and most appreciated class of heavy blade

work. We have the patrol system of

maintenance in our state but on practi-

cally all earth roads on the primary sys-

tem, we find supplementary maintenance
with a heavy machine very necessary. For
this work we again prefer the heavy 12

ft. blade grader. In a number of cases

we have lengthened these blades to 16 or

18 ft In order to cover the road surface

in one round trip. Often we are able to

pick up old graders which have become



1S2 MUNICIPAL AND COUNTY ENGINEERING VoLLXrV—

S

worn and loose jointed. These old ma-

chines can be bought for a song. We
equip them with extension blades, put on

heavy springs between the frame and the

blade, to take up the play, and thus ob-

tain an ideal maintenance machine.

The most difficult maintenance problem

that we have is presented by a heavy soil

road with heavy traffic, say a dense yel-

low clay road carrying 1,000 vehicles a

day in all kinds of weather. It is ob-

vious that before such a road has a

chance to dry out so that it can be

dragged, it has been hammered down un-

til it is about as hard as a concrete pave-

ment. However, the riding qualities are

not at all similar to those of a concrete

pavement. It is rough and rutted and
anything but a pleasure to travel over.

It is also absolutely beyond the control

of any light equipped patrolman. Nothing
but a heavy blade will ever put such a

road back in satisfactory shape for travel.

Road Drags

This I believe, covers the field of the

heavy blade grader. The road drag is

also a widely used tool in our state but

its work is not so readily classified. We
have almost as many different kinds of

drags and maintainers as we have opera-

tors. We have everything from 2 bladed

drags weighing around 200 lbs. and easily

pulled by 2 horses to big heavy maintain-
ers weighing 1 ton or more and pulled

by 20 or 25 horsepower tractors. I do

aot expect to enter into a discussion con-

cerning the relative value of these dif-

ferent machines, suffice to say that they

most all have their good points. In my
opinion the man not the machine, is the

important factor. I would rather have a
live ingenious man with good road sense

equipped with an old fashioned split log

King drag than a "dumb-bell" with the
fanciest -maintainer manufactured.

We divide our earth into patrol sec-

tions of about 10 miles each. A patrol-

man is placed in complete charge of each
section and he is held responsible for its

care. He is usually equipped with a pa-

trol grader, a drag, a slip scraper, a plow,

and a set of small tools. He also has ac-

cess to other equipment such as wheel
scrapers, mowers, etc. He furnishes one
team all of the time and in most cases

has a second team which can be pro-

cured when needed. On the heavy soils

we have to use four horses even on a
small patrol grader. The patrolman's

first duty is to keep the surface of the

road smooth. To do this he must drag
or see that the dragging is done, on his

entire section as soon as possible after

each rain. On light soils the dragging

can be started after a few hours of sun-

shine following a rain and the equipment
may be either a light patrol grader or a
drag. A patrolman on this class of soil

can care for his section with not to ex-

ceed one extra dragger. On heavy soils

it takes much longer for the road to dry
out sufficent to drag. Here the first drag-

ging may be done by the patrolman but
he will need 3 or 4 extra draggers. Often

on this class of road the first dragging is

done with heavy equipment.

In no case is one dragging enough.
Lighter soils must be bladed with the pa-

trol graders a second or third time until

the surface is smooth. The first dragging
on the heavy soils only partially breaks

up the clods and incompletely fills the

ruts. It must be immediately followed by
a second or a third smoothing with heavy
equipment. As stated before, we prefer

a 12 or 16 ft. heavy blade for this final

polish.

Summary of Policy

The Iowa earth road maintenance policy

and activities might be briefly summar-
ized as follows:

1. Realizing that we will hare to de-

pend upon earth roads on a large part

of our primary system for a number of

years to come, we believe that we are

justified in an intensive maintenance pro-

gram on these roads, in order to give the

traveling public service while they wait

for our construction program to eliminate

the mud.
2. As a first step in this program we

have graded with the heavy blade grader,

practically every mile of primary road

that has not been otherwise constructed.

3. For finishing grading which has

been built with an elevating grader and
dump wagon, the 12 ft. grader is a most
useful tool.

4. The heavy blade is indispensable

for surface smoothing especially on heavy
soils.

5. Earth roads should be patroled and
the patrol sections should not be over 10

miles in length.

6. All patrol and light drag work must
be supplemented with heavy maintenance

machines.

Our maintenance ideal is continuous,

automatic care and definite, individual re-

sponsibility.

The foregoing paper by Mr. Root was
presented at the recent annual meeting of

the American Road Builders Association.
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A DISCUSSION OF PRESENT PRAC-

TICE IN CONSTRUCTING CE-

MENT CONCRETE
PAVEMENTS

Bv 'E O. Willemin, DistHct Enffinesr, iHehi-

fjan State Highway Department,
Laivsing, Mich.

In the consideration of present methods

of constructing cement concrete pave-

ments, it will be assumed that the foun-

dation, subgrade or earthgrade and the

drainage features of the road have re-

ceived the painstaking care that is now

considered absolutely necessary in good

practice. For convenience the subject

will be handled in the sequence of opera-

tion; that is, the methods employed in

(1) the preparation of the flat subgrade

or earthgrade for the slab (2) the move-

ment and manipulation of material (3)

the finishing of the concrete surface. The

subject of construction details will also be

considered as to their effect upon the

builders' and users' viewpoint.

Preparation of Subgrade

In the preparation of the flat subgrade

for the slab it is the practice in Michigan

to channel out sufficient earth from the

full width of the slab to such depth as to

give the proper cross section and volume

of earth to complete the shoulders at the

edge of the slab. On fresh subgrade or

upon loose soils a grader serves well to

remove the excess earth outside the

shoulder line for future use. On sub-

grades, well packed by traffic or in stiff

soils, it becomes necessary to use heavier

equipment in such tools as the plow,

scarifier and grader. There has been and

still is considerable discussion as to the

merits of channeling for the slab. From

the engineering standpoint in controlling

volumes of earthwork it is necessary to

use the surface of the flat subgrade or

earthgrade as the plane which eliminates

the item of excavation from further con-

sideration. On the other hand, it means

that the earth channeled from fills is han-

dled twice. This fault is partly remedied

by building our earthgrades 6 ins. wider

on each side than the finished width, with

the idea of using the wedge of earth of

the inner ditch slope as a source of fill-

ing material for shoulders. In flat sandy

country, channeling may be almost dis-

pensed with, while in rolling country it

becomes more difficult for the engineer

to balance the deficiency that may exist

in cuts and fills to avoid endwise haul. In

practice it has been found advantageous

to have the engineer actually channel out

a strip several feet wide to the cross sec-

tion, as shown on the plans to demon-

strate that in that class of soil sufficient

depth has been reached, with or without

the wedge of earth on the shoulder, to

fill out the shoulders adequately on the

edge of the slab to its proper slope and

section. The present tendency is to elimi-

nate side ditches as much as possible, but

still provide adequate drainage and yet

leave no ghastly borrow pits on the back

slopes. These restrictions imposed upon

the engineer make close control of earth

work necessary at all times.

Handling Material

The vital importance of the supply and

transportation of material has already

been touched upon. The supply should

always be at least equal to, but never

less than consumption requirements to in-

sure continuous production with a well

balanced plant. The facilities of unload-

ing materials from a source involving

railroad haul and for its proper storage

is therefore given careful consideration.

A layout that gives a minimum handling

usually guarantees a decreased cost. Each

time material is picked up to move, costs

rise also, due not only to the cost of move-

ment, but waste of material as well. Yard

layouts are now designed to elevate raw

material but once, if possible, and to take

advantage of gravity movements there-

after. The clamshell, or adaptations of it,,

equipped with a % to 1 yd. bucket is in

geenral use and proves economical. A

mobile machine of the caterpillar type

gives general satisfaction, as it reduces

switching charges, and needs no support

ing track to run upon. From this point

on the methods of handling materials will

be determined by the location of the

mixer in respect to the road, so storage

and loading methods will be discussed

under tlie different plant types.
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Location of Mixer

Transferring our attention now from

the unloading plant to the mixer, we find

that in general two classifications may be

made as to the location of the mixer, viz.:

(1) the mixing operating on earthgrade

fed by transportation units, (2) the mixer

operating off the grade and delivering a

wet batch to the transportation units.

Under the first classification we may sub-

divide into three types, the wheelbarrow

or stocking of subgrade system, the cen-

tral proportioning plant or a type, not

used to any considerable extent, which

consists of a mixer over which storage

bins are erected, the bins being filled by

a hoisting arrangement and the whole

cumbersome affair mounted on rails. Due
to the fact that the transportation element

must also be considered with each type of

mixer layout, I will continue the enumer-

ation of types of mixer layouts not oper-

ating on the subgrade, then return to a

closer study of each type of layout in its

relation to transportation, as well as its

peculiar advantages over other types.

Under the classification in which the

mixer does not operate on the grade we
have two types. (1) A central mixing

plant, with mixer fixed and set up adjacent

to main source of material supply. (2) A
modified central mixing plant where the

mixer requires one or more set-ups usually

adjacent to the road, its location deter-

mined by stock pile or source of supply.

It will be noted that the essential differ-

ence in types as far as transportation is

concerned is the hauling of a dry or a wet
batch. There are other considerations

previously mentioned, however, that large-

ly determine the location of the mixer in

respect to the road and the methods of

transportation. I will repeat them as, soil

of subgrade, gradients, width of subgrade,

water supply, condition of adjacent roads,

length of the project, supply of Common
and skilled labor, length of live and dead

haul, availability of local material, time

limit of the contract and capital invest-

ment.

Wheelbarrow Method

With the mixer operating on the sub-

grade, let us first consider the wheel-

barrow method. This method is still in

use, but usually in localities where un-

skilled labor Is plentiful and cheap. Ag-

,4?regates are usually stocked upon the sub-

grade. In such a case it is necessary to

space the loads of each type of aggregate

with care to save long distance wheeling.

This requirement would mean a very

trustworthy foreman in charge of unload-

ing. Again with materials stocked on the

subgrade any corrections that must be

made to the subgrade after the aggregates

are placed, are very costly. For this rea-

son unusual care must be taken to cor-

rect all ruts and uneveness of the sub-

grade prior to stocking. There is con-

siderable loss of material, as aggregates

cannot be picked up clean and economi-

cally without combining parts of the sub-

grade with it. This waste material may
run as high as 10 per cent. The human
element enters into this method too

largely; there is congestion, questionable

morale and heavy labor turnover. There

is no advantage in stocking subgrade in

anticipation of scarcity of material that

cannot now be offset by dry batch de-

livery from the stock pile. A late devel-

opment is the use of belt conveyor as a

substitute for the wheelbarrow. This con-

trivance eliminates the common labor ele-

ment, but does not reduec waste of mate-

rial. When aggregates are not stocked on

the subgrade delivery of materials to the

mixer may be made by industrial railroad,

light or heavy truck. The reliability of

mixer supply, however, is questionable in

this method. Moreover, it has been dem-

onstrated that the batch system handles

the transfer to the mixer more economi-

cally. Unless material can be stocked at

railroad siding, there is a possibility of

the accumulation of demurrage charges.

Central Proportioning Plant

As the name infers, the central propor-

tioning plant proportions the aggregates

in a dry batch to correspond to the ca-

pacity of the mixer. The plant may be

composed of fixed or movable loading bins

that serve for storage of aggregate or a

tunnel arrangement designed to accom-

modate an industrial train. Batches may
be proportioned by hoppers on the dis-

charge chute of the loading bin or tunnel

or by volumetric measurements in com-

partments of a batch box or of partitional

truck bodies. Batch boxes may be of the

tilting, side discharge or drop bottom

type. If cement is included in the batch,

separate compartments for it are prefer-

able. Covers are now provided for cement
compartments as a safeguard against

wind and rain. The ideal layout for load-

ing is to elevate material but once, so

that handling of materials to the transpor-

tation units is by gravity. In some large

layouts using truck haul, separate loading

bins for each aggregate are used. This ar-

rangement requires two stops. In smaller
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layouts, where (ruck liaul is used, it is

possible to have sand and gravel compart-

ments for each loading bin, thus elimi-

nating one extra stop of the truck per

trip. There are likewise opportunities to

design tunnels so as to economize on train

loading time and dead storage of material.

Hauling Materials

In the consideration of the effectiveness

of the central proportioning plant we are

at once confronted with our transporta-

tion problem. In general the light or

heavy truck or a combination of both, or

the industrial train alone or in truck com-
binations, is employed. Tractor train haul

has not proven adaptable as an economi-

cal method. A fleet of light trucks alone,

equipped with pneumatic tires, capable of

handling one 4-bag batch, have proven
successful under certain hauling condi-

tions. It is argued that the cost of de-

livery of material in this manner is no
more than with a wheelbarrow layout, and
that the cost of reshaping the subgrade
that is necessary with certain soil condi-

tions when heavy trucks are used is

avoided. On a long haul by truck delivery

it is also argued that a saving can be

effected in handling of material by de-

livery in heavy trucks to a stock pile, pro-

vided the heavy trucks can dvmap directly

Into the hopper of a loading bin to be

later discharged into hoppers for loading

light delivery trucks. The cement may
or may not be added to the batch at the

central proportioning plant, depending
upon the source of cement supply. It may
prove feasible to stock the cement in a

movable storage house on the road. The
methods mentioned contemplate the ma-
terial brought by truck or train to the

mixer, with the mixer gradually progress-

ing forward. A recent plant layout using

dry batch heavy truck delivery was so ar-

ranged as temporarily to fix the location of

the mixer every 1,500 ft. on the subgrade,

with the mixer discharging concrete Into

light trucks for placement on the sub-

grade. It is needless to say that a turn-

table would be one necessary piece of

equipment in such a layout.

Among road builders the problem of the

transportation unit to be used for a given

project creates considerable discussion.

One builder's experience may have in-

volved the light truck, another the use of

heavy truck, while still another the indus-

trial railroad. Contracts have been com-
pleted by the use of each type or of light

and heavy truck combinations equally suc-

cessful from the standpoint of the con-

tractor. It is my opinion that the tem-
perament of the contractor and his organi-

zation enters into the choice; in other

words, a personal equation may be in-

volved. Some builders are willing to take

more grief from their equipment than
others, as manifested by the maintenance
they give the equipment.

Equipment Charges

Besides this consideration there are the

more important ones of plant investment,

fixed and operating charges. It has been
found that certain economic principles

apply as well to road equipment as to

other types of machinery. Let us consider

a few of these principles. It cannot be
disputed that where interest charge on
the investment plus depreciation is ex-

ceeded by the loss due to costly delays

in the use of old equipment that new or

better equipment should have been pur-

chased. The economy of new or well

maintained equipment is apparent where
repairs or replacements are diflScult to ob-

tain. A piece of equipment Is not Jus-

tified in a well balanced plant unless it

co-ordinates closely in output with other

units of the plant In giving continuous
production. This does not mean, for in-

stance, that the capacity of the clam at

the unloading plant per ten hours must
be equal to the total aggregates handled
in ten hours by the mixer. Its capacity

may be less; it may work overtime to

maintain the balance of supply with de-

mand, but its capacity should be such
that demurrage does not pile up unneces-

sarily due to erratic shipments, or delays

caused to other plant units. Equipment
standardized such as mixers now are,

should not be overloaded. The machine
may stand the strain for a time, but main-
tenance and depreciation charges will

soon discount the apparent advantage.

Workmanship suffers also.

Small and Large Joh.t

After a road builder has bought his

plant and completed a successful season's

work, he has no assurance that his plant

will balance with the requirements of the

next job. There is an opportunity at

times for the state and counties to adapt

projects to plants. It has not always been

possible to do this, however, because of

considerations such as taking care of

traffic during construction. It is some-

times advantageous to advertise a short

job. A .small job with a small organiza-

tion and small overhead can compete fa-

vorably in unit price with a large job with
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large organization and high overhead.

The risk of delay is more costly in a large

plant layout. The small plant layout has

proven adaptable to a larger variety of

jobs. It is true that the large plant may
not have yet had the chance to demon-

strate its worth due to the uncertainty of

material supply. To date it is my opinion

that the average net return on the money
invested for the large plant has been

lower for a season's run than with the

small plant. The efficiency of the con-

struction organization is responsible to a

great degree for its success or failure.

With improper equipment an efQcient or-

ganization soon loses its efQciency and Its

interest in the welfare of the work.

Transportation Units—Light and Heavy
Tnicks

To return to the question of transporta-

tion units: With light truck haul, a light

truck being considered 2-ton capacity or

less, the truck makes up in speed what it

lacks in capacity. Its use is favorable

with comparatively short hauls, it is

easier on the subgrade, parts are more

readily replaced in case of breakdown, the

time lapse is shorter after a rain for

trucks to start running upon roads, and

the interest charge on the capital invested

is less. An apparent advantage is the fact

that truck drivers may be obtained at

cheaper rates than for heavy trucks, also

mechanics, but how true ultimate costs

will be cut is problematical. The invest-

ment of the owner in spare parts, how-

ever, is appreciably cut. With heavy

trucks, on the other hand, a long haul is

more advantageous. Due to the fact that

for a given volume of haul a less number

of heavy trucks are needed, they require

less field supervision; there are fewer

units on the road to pass each other, less

time to load than in four or more light

trucks, they are on the subgrade a shorter

time in unloading the same volume, thus

disturbing subgrader work less. The

drivers take more personal pride in the

performance of their heavy truck. In

fixed charges the storage charge per heavy

truck is less than for its capacity equiva-

lent in light trucks. License fees are ac-

cordingly reduced, while risks on insur-

ance, liability, fire and theft are less. The
charge off for the life of heavy trucks

can be taken as twice that of light trucks.

Again in subletting truck hauls, it usually

proves more satisfactory to sublet to

heavy truck haulage concerns, as they

are more substantial and trustworthy in

general. There are evils in subletting

truck hauls, howerer, due to the fact that

the contractor loses his absolute control

over his transportation units and condi-

tion of his subgrade. Trucks equipped
with adequate tires for the capacity of

the truck are essential as a remedy for

subgrade troubles.

Industrial Railway Equipment

The heavy investment necessary for in-

dustrial railway equipment is warranted
only on longer projects. Their layout and
operation require close study in regard to

soil conditions, weight of track, grades,

booster engines, temporary and perma-
nent passing switches, loading facilities

and tracks ixsing gravity wherever pos-

sible in favor of the load. Undoubtedly
railroad economies can be profitably ap-

plied on some phases of its operation. It

has been found that heavier loads should

be drawn with the same power unit, or it

is more economical to boost on heavy
grade than it is to cut the load. Within
the last two or three years the power unit

has increased in weight and consequently
increased the tractive effort with the nec-

essary power. The T^/^-ton gas locomo-

tive and the 8x1 0-ton steam locomotive

are preferred. The industrial haul is

more reliable in general as a transporta-

tion unit than the truck method. The re-

liability of the industrial haul should lead

to continuity of production. Against this

advantage we must charge added interest

and depreciation of plant investment.

In the comparison of the effectiveness

and economy of any transportation unit,

the cost per ton mile haul seems the logi-

cal basis for comparison. On a given

project with a given output of the finished

product the volume of material required

in tons is constant. The mileage and
time involved in hauling are the variable

factors of the ton mile basis. We may
decrease the tonnage per transportation

unit and increase the speed of each unit,

or vice versa, and obtain the same output

within reasonable limits. The analysis

of these factors for each project gives the

builder the clew that he seeks as to the

type to employ.

Central Mixing Plant

As previously stated in the plant lay-

out, where the mixer does not operate on

the subgrade, we are concerned with the

so-called central mixing plant or a modi-

fication of it. In one case the mixer is

fixed quite permanently; in the latter case

the mixer can be shifted from stock pile

to stock pile. The former must have ma-

terials brought to it: in the latter the
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plant is more flexible in that respect. The
operation of the central mixing plant is

particularly affected by its design. The
bins should deliver a uniformly graded

type of each aggregate. The proportion-

ing of the batch should be done just prior

to discharge into the mixer. The central

mixing plant layout centralizes activities.

It would therefore cut supervision costs.

This is not so true, however, of the mod-
ified type. The modified type might be

used economically where heavy truck

hauls are necessary to various stock piles

along the road, with the soil conditions of

the subgrade such that only light trucks

could be used for hauling wet batch.

Many different types of portable eleva-

tors are now on the market for handling

aggregates from stock pile to truck or

industrial railroad that could be adapted

to the modified central mixing plant.

Many specifications do not allow, others

restrict the use of, concrete mixed by the

central mixing plant method. Those that

oppose its use contend that segregation

of aggregates occurs in the concrete in

its transportation, especially where long

hauls are involved over rough roads.

Truck haul is advisable, as by it indi-

vidual batches are delivered to the project

in the least time. Tests were made a

year or more ago to determine the prob-

able safe maximum haul of concrete mixed
in a central mixing plant. The results as

given in Public Roads, the former official

publication of the United States Bureau of

Public Roads, show in a general way the

relative strength and consistency of gravel

concrete when hauled in a wet batch and
tested at various periods of time up to

three hours after initial mixing. The
concrete was mixed to a consistency to

conform to a 2-in. slump with standard

apparatus. Cylinder specimens were made
for testing according to standard field

practice. It is stated that the experiment
indicates that the most practical way to

utilize the central mixing plant in con-

crete road construction is in connection

with a machine finisher. It also indicates

that so long as the concrete is workable,

after a period of hauling, the strength

will not be affected. Further experimen-

tal work was to be conducted on the effec-

tiveness of this method.

The Inundation Method

One of the more recent developments in

the mixing of aggregates for concrete is

the so-called "Inundation Method." It

consists of measuring the sandaggregate

in a container which has previously been
partly filled with water in such quantity
that when the container is level full the
sand is completely soaked. The effect of

moisture on sand is variable, depending
upon the physical characteristics of the
sand. Experiments show that the swell
of dry sand measured after moistening by
the addition of 2 per cent of water by
weight may easily be 15 per cent. With
like increments of water added, the -vol-

ume tends to decrease to the saturation
point. With a soaked sand, volume meas-
urements become more constant. By this

method the consistency of concrete can be
more closely controlled. Experiments in-

dicate that the compressive strength of

concrete made of a given grading of ag-

gregate varies inversely as the consis-

tency of the mix. By the use of the inun-

dation method of proportioning sand it

may be possible to specify concrete by its

strength rather than by its volumetric
proportions. To my knowledge no prac-

tical adaptation has yet been made for

using this method in actual construction,

although there are no serious obstacles

in the way of doing so.

The use of bulk cement has not been
developed to the extent it could be. The
standard sack of cement has been used so

long in proportioning aggregates that the

custom seems fixed. With storage bin

facilities it is used successfully on both
the central proportioning and central

mixing plant types.

Curing

In the curing of the slab it is general

practice to maintain moisture and tem-
perature factors as near as may be at

normal conditions. The top of the sub-

grade is kept moist, so that soil will ab-

sorb as little moisture from the concrete

as possible. To retard evaporation and
to reduce internal stresses, canvas can-

opies are placed over the concrete surface

after finishing, or as soon as the concrete

is sufficiently hard the surface is covered

with water or moistened earth. These
precautions make the rate of curing more
uniform. The addition of reinforcement

to the slab has no beneficial action in cur-

ing, as during contraction the steel has

formed no bond with concrete.

Finishing

Considerable progress has been made in

the development of the finishing machine.
It is a labor saving device, and I might
say a lifesaving device to humanely ex-

press its improvement over hand finish-
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ing. By the use of such a machine a drier,

consequently a stronger, concrete can be

properly laid. Tlie tamping action is par-

ticularly effective, tending to make a

denser concrete and to flush grout to the

surface for a smooth finish.

Design Details

The design of the pavement is not

within the scope of this paper. There are

certain details of design, however, that

affect construction methods, not mate-

rially, but sufficiently to cause the builder

some wonder as to how much work they

will entail. I mention but a few of the

most noteworthy developments. The cen-

tral longitudinal point is generally placed

to prevent a long crooked longitudinal

crack. It is claimed that it increases

about four times the beam strength of

the half slab, acting as a beam. Steel

dowel bars are placed transversely across

the joint to act as tie-bars. The placing

of the stiff dividing joint and the steel

dowel bars in advance of the placing of

concrete has not proven a drawback in the

efficient prosecution of the work. Systems

of steel reinforcement of the slab are now

so fabricated that their placing above the

subgrade does not interfere with other

operations. The shape of the cross sec-

tion on the bottom of the slab or the top

of the subgrade has not been standardized.

This detail works no particular hardships

on the builder, however, as far as methods

are concerned.

In regard to details of equipment some

specifications require the use of steel side

forms exclusively. This is quite neces-

sary where a machine finisher is used.

With the tendency towards concrete of

firmer consistency, mixers are provided

with accurate water gauging devices.

Timing devices are also considered nec-

essary. The boom and bucket system of

distribution, after discharge from the

mixer, is favored, as a drier mix can be

used satisfactorily and segregation of ag-

gregates prevented.

With the opening of the pavement to

traffic the traveler is at once impressed

with its riding qualities. The smooth-

ness of finish, its freedom from uneveness

are factors of prime importance to him,

momentarily overshadowing the impor-

tance of the strength of the pavement. In

specifications the limits of variation from

a true surface are being drawn still

closer. Expansion joints, where placed,

must have their top edges truly flush with

the adjacent concrete surface. Every de-

tail of construction in fact is given pains-

taking care.

In conclusion a summation of the most

striking developments that affect the

methods used in this type of pavement

would include the tendency towards the

mechanical perfection of labor saving de-

vices, plant co-ordination, security of ma-

terial supply and large capital invest-

ments with a well trained and efficient

organization.

The foregoing matter is from a paper

presented at the Ninth Annual Michigan

Conference on Highway Engineering at

the University of Michigan.

MOTORIZED ASH COLLECTION AT

RICHMOND, IND.

The equipment of eight Miami Fordson

trailers and four Fordson tractors was

purchased by the officials of the city of

Richmond, Ind., through the Webb-Cole-

man Company, Ford dealers of that city.

The transaction was completed by Mr.

Paul James, sales manager of the Webb-

Coleman Company, by actual demonstra-

ASH COI-I.ECTION EQUIPMENT TTSED AT RICHMOND. IND.
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tion of what the Miami trailer units

would do when operated in trains with

the Fordson tractor. They are pulling

two trailers as shown in the illustration

behind each tractor, through all the alleys

for collecting ashes and rubbish of every

description. The train is then pulled

out onto the public dump where the load

is quickly disposed of through the large

rear doors in the trailers. These doors

are controlled by two levers at the front

of the trailers—one to dump the load, the

other to rewind the doors.

The city is blocked off in four sections,

two units being used in each section.

Each tractor and train of two trailers is

operated by three men—one to drive while

the other two collect the ashes. This

makes a continuous process for as soon

as the first train is loaded—there is an-

other train waiting for the loaders. The

driver of the first unit goes to the dump
at the rate of about seven miles per hour

and is back again by the time the second

unit is loaded.

In this manner each tractor and train

of trailers replace two teams and two

men, thus eliminating the old and costly

method of two men riding on the wagon

about half the day between the place the

ashes are collected and the dump.

The capacity of each Miami dump trail-

er is 2%-tons, or 2 yds. rounded load,

making a total load of the two trailers 5-

tons, or 4 cu. yds. If at any time they

should have occasion to use only one

trailer, the second trailer may be dropped

off at any point by simply operating the

screw jack on the drawbar.

The city of Richmond, Ind., uses the

eight trailers and four tractors for ash

and trash collection in the winter time,

but in the summer when this class of

work is very light, it uses them for street

repair or maintenance work. The city

has its own sand and gravel pit from
which it hauls gravel or sand for the un-

improved streets.

The load can be spread evenly over the

ground to any depth by simply adjusting

the spreading device, or it can be dumped
all in one spot as desired by the opera-

tor. In this manner the city officials have
a complete unit which can be used the

entire year for work as above described.

BIDS FOR ENGINEERING SERVICE

To the Editor:

The following advertisement is similar

to several which have appeared in the

technical press during the past two years:

"Bids wanted for engineering services

for new water and light plant.

"Sealed proposals from experienced en-

gineers will be received by the council of

the city of for preparing pre-

liminary plans and specifications and fur-

nishing estimates of the cost for a mod-
ern power plant. Such proposal to state

experience and the applicant must furnish

references and state amount of compen-
sation for such service. The successful

bidder will also be required to furnish a

bond for such engineering service. All

bids to be sealed and marked on the out-

side 'Bid for Engineering Service.' The
right is reserved to reject any or all

bids."

We would like to see a discussion of

this problem in your columns in the hopes
that possibly methods may be suggested

which will tend to minimize the practice

of calling for bids for professional serv-

ices.

We have found that the governing bod*

ies of municipalities advertising in this

manner are interested mainly in the low-

est bid received and only in a secondard
ion in the reliability of the engineers they
engage. This is particularly so when the
engineer is asked to furnish a bond be-

cause it is hard for these authorities to

see why a bond does not fully protect

them and their taxpayers against inferior

service and advice. In fact, we know of

cases where towns have been particularly

urged by engineers to call for competitive
bids after their own particular proposi-

tion failed of acceptance. It seems to me
that particularly all journals reaching

public officials should discourage this pro-

cedure, pointing out that in reality they

could afford best to employ the engineer

who can command the highest prices in-

stead of the one who will accept the low-

est.

It is not necessary to state that on our

part, we do not enter into competition of

this sort on the basis of price but always

put in our standard schedule. Is there

not some way of protecting municipalities

against the "cheap" engineer?

Very truly yours,

ARTHUR S. MILINOWSKI.

Of Druar & Milinowski, Consulting Engi-

neers, Globe Bldg., St. Paul, Minn.,

Feb. 23. 1923.
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EDITORIALS

THE ENGINEER AND CIVIL

SERVICE

It is sometimes suggested that the em-
ployment conditions of engineers would be

improved if all engineers in the public

service were put under civil service regu-

lations. An inquiry as to the wisdom of

this procedure develops a wide difference

of opinion among those who are best able

to pass judgment on the proposal. Some
are very strongly in favor of it and others

are as strongly opposed. Some favor civil

service only for the chief and others only

for the subordinates. Even those of simi-

lar experience with civil service hold

quite dissimilar views as to its efficacy.

All of this confuses counsel and gives the

detached observer pause.

All argue that civil service has its ad-

vantages as well as its disadvantages; the

difference of opinion arises as to which
outweighs the other. It is profitable to

consider some of the pros and cons as ad-

vanced by distinguished engineers in their

correspondence with the editor.

The principal argument favoring the

placing of engineers in the public service

under civil service is that it protects them
against the spoils politician and thereby

lengthens their tenure of office with cor-

responding opportunities for advancement
in the service. Some deny this advantage,

saying that where there is a will to re-

move an engineer a way can be found even
if he has the protection of civil service.

So widely do observers differ on this

point that one is forced to conclude that

what works well in one city does not work
as well in some other cities. Where those

in control of the situation are friendly to

civil service and want it to work well it

can and usually does work well, but

where they want to beat it they can do so»

although it is an obstacle to unrestrained

favoritism. Where an applicant for a po-

sition must prove himself well fitted for

it in a competitive examination before a
competent and unbiased board, tenure of

office becomes more secure and the ap-

pointment of personal or political favor-

ites is reduced to a minimum.
The principal argument against civil

service is that it is the last refuge of

mediocrity. It is argued, also, that those
who enjoy this form of protection pay
rather dearly for it in lowered salaries,

and that when men feel secure they do
not function at their best and so are not
worthy of greater compensation.

There is, of course, nothing novel in

tlie suggestion as civil service is very far

from a new idea. There has been long ex-

perience with it in some cities. It is

worth while to find out why it works so

well in some cities and so poorly in oth-

ers. It is worth while to consider, also,

if its apparent advantages are real and if

these advantages can be secured equally

well or better in some other way. Read-
ers who hold opinions on the subject are

invited to write them out for publication.

SIDELINES FOR THE ENGINEER IN

PUBLIC SERVICE
Not long ago the editor suggested that

engineers in public service might do well

to take up sidelines to increase their in-

come. This has been done frequently, of

course, and the thought back of the sug-

gestion was that it might well be done
more generally. The idea was advanced
in these words: "Every engineer has
some spare time, some reserve energy and
much latent ability which if joined to the

other fellow's money, should provide the

engineer an outside income. Some, but

probably few, engineers have looked

around a bit for this outside opportunity.

If the engineer can earn something, and
he may earn much, on the side, he will

become more independent and more as-

sertive of his rights as an engineer; his

earnings from engineering will increase

if he doesn't have to be too thankful for

small favors. Engineers in public service

have exceptional opportunities to achieve

a degree of independence of engineering."

Tliis suggestion has produced some in-

teresting reactions from engineers in pub-

lic service. The opinions expressed are

by no means all favorable to the proposal.

In fact, the weight of opinion is against it

on theoretical grounds, although some
modify their objections in view of consid-

erations of practicality associated with
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the means of subsistence. Some of the
views advanced are here presented in

brief.

One engineer admits the difficulty of

reaching a settled conviction on the sub-

ject. Sometimes he feels that it is utter-

ly wrong for a public employe to do out-

side work, but realizes that some of them
must in order to make both ends meet.
Another does not advocate the practice

unless it is in connection with the promo-
tion and advancement of his position in

his profession. This engineer argues that
sidelines keep the engineer satisfied with
small salaries. Another argues that out-

side work is bound to broaden the engi-

neer and make him of more value in his

regular occupation. He says, also: "I

like the suggestion that every engineer
can readily find opportunities in which he
can mix his engineering skill with the
financial backing of the financier or busi-

ness man to mutual advantage. In such
instances the engineer's function is that
of a promoter, at least that of investiga-

tor or planner. In this connection, how-
ever, we are almost certain to encounter
opposition from engineers and employes
who feel that an engineer employed on a
fixed salary owes all his time and energy
to his main job. This argument does
have merit, though I am rather inclined
to think that the points mentioned are of

greater practical importance."
Another engineer, a highly respected

veteran, points to the danger in sidelines,

whether commercial or professional. It

is difficult to do full justice to two unre-
lated lines, and where the sideline is pro-

fessional it may become embarrassing or

even compromising. He approves the
idea to this extent: "There is one line

of work which may be considered a side-

line that is appropriate for an engineer
in public service, and that is work as a
consultant for the benefit of other govern-
mental bodies who have work to do simi-

lar to his own. Such consulting work is

not only profitable commercially but is

beneficial to the agency that consults him
and indirectly is of real value to the gov-

ernmental body that regularly employes
him. Such work really broadens his ex-

perience and his knowledge, and does not
in any Way interfere with real service to

his regular employer." This seems a
wholesome philosophy, yet even this does

not leave everybody happy for the con-

sulting engineer in private practice

makes strenuous objection to it.

Another successful engineer in munici-
pal service says: "I do not think it pos-

sible for a progressive engineer to avoid

sidelines and in many instances this has
been the only possible excuse for a man
remaining in the public service. I think he
should be encouragecj to the limit, and I

think there is no danger of excessive de-

velopment as municipal administrations
are as a rule jealous of such employes'
time, and it is impossible to develop a
sideline to excess."

One city engineer disposes of the sug-

gestion with some finality in these words:
"Our charter says that the city engineer
shall devote his entire time to city busi-

ness. Up to date I have found this re-

quirement of the charter entirely unneces-
sary since I have had utterly no time to

devote to any but city business. The
strain on an engineer in public office is so

great and the demands that the progress
of the profession makes on his time are so

considerable that both time and energy
are lacking for anything beyond his

work."

Another public service engineer says:

"I do not believe that encouragement of

sidelines is advisable. The best commer-
cial organizations discourage sidelines

for their employes upon the principle that

a man should put all he has into his job,

and that if his job does not demand all

that he has he better get a new job."

One city engineer tells how this prob-

lem was solved in his city. At one time
engineers in his department were in the

habit of doing outside work, such as sur-

veying for additions, for lots, grading jobs,

etc. They derived considerable income
from this work done outside of office

hours. They generally used city equip-

ment and there was always more or less

criticism from outsiders, from other en-

gineers, and some from the city council.

At length the city engineer wrote a letter

to the council asking for an increase in

all salaries, showing what the members
of the department were doing and what
they were receiving for their outside

Avork. He went into details on all the

activities, showed what percentage of the

cost of the work would be charged by prac-

ticing engineers and how much less the

city was paying. Tlais was good enough
argument to produce results in the form
of increased salaries. At the same time

it was agreed not to do any more out-

side work. This plan has now been in

effect for three years and is giving satis-

faction. Perhaps the sidelines in this

case worked out ultimately to the good

of all parties and at this happy turn In

the discussion we shall alight as grace-

fully as may be.
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WRAPPING CONCRETE BRIDGE
ABUTMENTS IN AN ASPHALT

BLANKET
By J. F. Seller, 'Engineer of Bridges, Wyo-

ming State Highway Department,
Cheyenne, Wyo»iing.

In recent years, and as a result of ex-

tensive highway development and con-

struction, more and more study has been

given to many of the minute details in

connection with the design of i"oads and
pavements, with a view to overcoming

all of the defects which sooner or later

appear as a result of non-attention to

these factors. For example, studies of

capillary action of water in various sub-

soils as affecting the bearing power of

the foundation of the road, have been

made, and there is no doubt but that even

such a seemingly minute detail in the

design of a road must be taken into ac-

count and properly provided for, if the

best results are to be had.

In a general way, in bridge-work, the

bearing power of the soil on which the

structure must rest has been pretty well

determined, and since, as a rule, founda-

tions for bridges generally extend under-

neath the water table, such questions as

noted above in connection with road de-

sign do not present themselves for solu-

tion to the bridge engineer. There are,

however, many other problems equally as

vexations, which affect that part of the

structure hidden from sight and which,

in turn, is the most important part of

the structure. Reference is made to

agencies which in one way or another

attack and eventually destroy the founda-

tions of bridges.

For many years it has been a matter
of common knowledge that timber struc-

tures in sea-water are subject to the at-

tack of marine borers, and treated timber

has been largely used in an attempt to

overcome their attacks, and more recent-

ly it has been discovered that certain

mollusks penetrate even concrete coated

piles, and tend to destroy such a type of

protective coating. In many localities the

soil in which bridge foundations are con-

structed is saturated with certain chem-
ical salts which act upon concrete and
often result in a complete disintegration

of this most important part of the bridge

structure. Most common of these salts

is alkali, which occurs widely distributed

throughout the Western States.

Such a condition was found to exist

along the Powder River in Wyoming
about 40 miles west of Casper, where it

was proposed to construct a 100-ft. con-

crete bridge to carry the Yellowstone

Highway over this stream. Near the site

of the proposed structure, the C. B. & Q.

Railroad crosses the same stream with a

large concrete culvert carrying a heavy
earth fill, and at various times the main-

tenance on this structure has amounted
to a case of practically reconstructing the

portions of this structure below low
water elevation.

In view of these conditions, it became
necessary to devise some means of pro-

tecting the substructure of the proposed
bridge from the disintegrating effects of

this strong alkali saturated soil. After

much study the following plan was
adopted:

A sub-foundation of 6 ins. of concrete

mixed in the proportions 1:3:6, or known
as Class "C" Concrete was laid down in

the dry and allowed to take a firm set.

Upon this dry sub-foundation a thorough
swabbing of hot asphalt was put down,
immediately after which a heavy burlap

was laid, followed with another swabbing,

and two more layers of burlap, each
thoroughly swabbed with hot asphalt. The
main footing of the abutment was then

poured, followed by the walls and coun-

terforts. The burlap blankets were cut

large enough to permit of them being

wrapped efttirely around the footing and
extending well up on the walls of the

abutment and the entire surface beneath

them thoroughly swabbed. From the up-

per extremities of the blanket, the walls

and counterforts were painted with as-

phaltic paint up to a point well above
low water. Both abutments and the cen-

tral pier were similarly treated. Great
care was taken in completely filling any
spaces between the upper edges of the

blanket and the concrete so as to obtain

perfect adherence and thus prevent any
spaces through which the alkali charged
water might seep into the concrete.

The waterproof painting is generously

thick and of excellent quality. It is be-

lieved that successful results will be ob-

tained by this method of protection, the

cost of which was very small indeed

when taking into consideration the possi-

bility of the entire loss of the foundations

within perhaps less than ten years under
other circumstances.

The Wyoming State Highway Depart-

ment does not know of any other cases

in which similar measures have been

taken to protect concrete foundations, or

in fact any measures at all, except ordi-

nary waterproofing, which in this particu-
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lar case was not considered sufficient.

The department will therefore watch
with a good deal of interest in the years

to come, the effectiveness of this method
of protecting underground concrete

against disintegration. Figures covering

the exact cost of this work are not just

now available, as the contractors were
paid for it under the item of concrete,

but roughly speaking the cost was ap-

proximately 2y2 percent of the cost of

the entire bridge.

The bridge structure, consisting of two
50-ft reinforced concrete girder spans on
14-ft. abutments and pier, together with
the protection, was designed by the

writer, and the work carried out under
his general supervision. C. H. Bowman,
District Engineer of the Department, and
located at Casper, was in general charge
of the work, with J. S. Manion, Resident
Engineer, in direct charge. Contractors

were the Security Bridge Company of

Billings, Montana, who executed all the

work to the complete satisfaction of the

department.

CONCLUSIONS REACHED AT PENN-
SYLVANIA CONFERENCE OF
REPRESENTATIVES OF 25

STATE HIGHWAY
DEPARTMENTS

Selection of road types with some idea
of the use to which the road will be put,

removal of State Highway departments
from politics, a tax on gasoline so road
users will pay for road construction and
maintenance in direct ratio to the extent

they use roads; a traffic survey in each
state; uniform motor legislation, and
elimination of all grade crossings, are
recommended to the American people In

the report of the Conclusions Committee
named by the highway conference recent-

ly called by Governor Gifford Pinchot, of

Pennsylvania.
Road officials from 25 states met in

Harrisburg and for two days discussed
highway problems. To summarize the

conclusions of the conference, a commit-
tee was named, of which Thomas H. Mac-
Donald of Washington, chief of the Fed-

eral Bureau of Roads, was chairman.
Other members were Col. Frederick Stu-

art Greene, highway commissioner of

New York; Chief Engineer A. W. Dean
of the Massachusetts Highway commis
sion; Frank Page, chairman. North Caro-

lina Highway commission; Paul D. Sar-

gent, chief engineer, Maine; Clifford Old-

er, chief engineer, Illinois; H. G. Shirley,

chairman of the Virginia Highway com-
mission; Charles J. Bennett, commis-
sioner, Connecticut; and William H. Con-
nell, assistant state highway commis-
sioner of Pennsylvania.
The report of the conclusions, commit-

tee is as follows:

Administration

The construction, maintenance, financ-

ing, and operation of highways is becom-
ing more and more a question of nation-

wide transportation and less one ot

neighborhood convenience. There are

two general phases to every problem com-
ing before a state highway department
for solution—the business and the techni-

cal. A majority of the states have recog-

nized this fact by providing for either

engineer commissioners or technically

trained engineer executives. We believe

this principle is sound fundamentally and
urge the state authorities, both executive

and legislative, to provide at all times

strong engineering control in the adminis-

trative and executive work of their state

highway departments and engineering
supervision of the construction, mainte-

nance and operation of the highway sys-

tems.

To this end we urge that these depart-

ments be removed from political influ-

ences, and that continuity of service be

preserved for a sufficient period to in-

sure stabilized policies. In no other way
is it possible to safeguard and protect

the interests of the citizen who is pay-

ing for the roads.

State highway departments, with their

knowledge of the geography and topog-

raphy of the states, should determine

without legislative or other interference,

what roads or systems of roads should

be constructed and maintained with state

funds and should not be governed by

legislation as to types and cost of con-

struction.

Finance

The highway departments should be

operated under a budget system.

The cost of building and maintaining

an adequate system of highways should

be distributed equitably among the

sources of highway revenue in proportion

to the benefits derived from the improve-

ment.

The permanent features of original con-

struction of highways should be financed

on the "pay as you go" plan or from the
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proceeds of serial bonds, according to the

stage of development of the highway sys-

tem now existing in the several states.

The policy of requiring the user of the

roads to pay for the service received
through a license and gasoline tax is a
sound one, and all revenues from such
sources should be applied primarily to

the maintenance and reconstruction of

highways.

Consti'uction

Owing to variations in climate, soil,

traffic conditions and available materials,

no one standard type of pavement is

practical for the country or even for a
state.

Granite block, brick and bituminous
tops on a concrete foundation, and a con-

crete pavement may be termed as con-

struction of the first class; the so-called

flexible types of pavements may be
termed as construction of the second
class; and gravel, sand and clay or other
top soil may be termed as construction of

the third class.

The progressive method of construc-

tion, whereby the grading, structures and
drainage are first completed and the hard
surface pavement laid later, is both prac-

tical and at times the most advantageous
method of highway construction.

Maintenance

Unless adequate maintenance is pro-

vided for, initial construction of highways
should not be undertaken at all.

The same engineer who builds the road
should be held responsible for its up-

keep.

Traffic

Each state highway department should
establish a traffic bureau to make a high-

way transport survey in all its phases to

determine present, and forecast future,

traffic conditions to assist in the selection

of the economic road construction.

Efforts should be made, in co-operation

with motor vehicle officials, to establish

as soon as possible, uniform motor ve-

hicle laws and regulations, so that the

user of the road may travel under uni-

form laws wherever he goes.

It is highly desirable that a uniform
law be enacted by the states of the union
regulating the dimensions of motor driven
vehicles and the wheel load of such ve-

hicles.

An effort should be made to provide
proper standard devices for the protection
of the road user and the prevention of ac-

cidents, and no person should be allowed
to operate a motor-driven vehicle upon a
public highway until such driver has be6n
examined and a license showing compe-
tency has been granted.

"We believe in the installation of simple,
easily followed direction signs.

A more determined effort should be
made promptly to eliminate all grade
crossings.

Realizing the grave responsibility rest-

ing upon the officials charged with the ad-

ministration of the highways for the safe-

ty of the public, we earnestly appeal to

the people at large to aid in making these
conclusions effective.

ARE CITY MANAGERS ATTEMPT-
ING TOO MUCH?

By John F. Druar, of Druar & Milinowski,
Consulting Engineers, Globe Bldg.,

St. Paul, Minn.

A number of years ago, the writer be-

came enthusiastic over the scheme for

the employment of City Managers for

communities from the smallest villages to

the largest cities and believed that ca-

pable, well-trained men should be used in

this connection. Since that time, a con-

siderable development has taken place,

and we now have a large number of

municipalities under the city management
scheme. This is all very well and has re-

sulted in considerable economy up to this

time. However, a word of caution should
be given the city managers and prospec-

tive city managers as to the conduct of

their office.

It has come increasingly to the writer's

notice that the city manager, as a usual
thing, is becoming too ambitious, and I

believe this is detrimental to all systems
of city management. It is understood that

I am not attempting to disparage city

managers but rather encourage them
along the management line. Many of

these men are engineers who have had
an engineering education, with perhaps
not much practical work or much chance
to apply their professional knowledge. In

other words, they lack the broad exper-

ience necessary to design engineering
work. They naturally have but a small

amount of time to devote to any one ob-

ject or any particular improvement other

than to manage the financing and the

large number of details in connection
therewith. From loss of association with

engineering works, even though they may
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be experienced engineers, they are un-

able to know costs, the advance of the

science and other things known to the

consulting engineer who is handling many
different classes of work of varying na-

tures every day in the year.

There is no place where it is possible

to point out the savings that can be made

in the proper handling of engineering

work other than the way in which it has

been executed. In other words, it may,

and usually does, cost a municipality a

much larger amount of money to have the

city manager prepare plans and specifica-

tions for certain work than it would to

have these plans and specifications pre-

pared and the work supervised by a

consulting engineer in regular practice.

This fact never comes to the surface as

there is no chance of making a com-

parison as to what the work should cost.

The fact is the consulting municipal

engineer of today, if he is worthy of thfr"

name, is able to draw plans, specifications

and complete designs and supervise con-

struction in such a way as to eliminate

all unnecessary expense in the projects.

Not only does he make a particular stud\

with all the data he has in mind of

previous situations but in the course o)

his career, through his experience with

perhaps one or two hundred clients, he

has naturally made some mistakes from

which he has learned how to avoid their

repetition. The ordinary city manager

has perhaps designed several successful

plants which he may or may not have

done in an economical manner. He is

not in a position to determine these

points as he has nothing to compare with

in his daily work nor does he have the

time to make such comparisons and

studies. Therefore, the live and wide-

awake city manager should hesitate a

long time before attempting engineering

designs. His hands are full of other

work and his brain acting along lines

which would not contribute to economical

engineering design.

In other words, I believe that the city

manager is attempting to handle more

work than he should and is entering the

field in competition with the consulting

municipal engineers, and this only means
disparaging his management by so doing.

The city manager should be the first to

recognize the necessity of securing first

class consulting engineers for the pur-

pose of the design and execution of public

work and should be the first one to sug-

gest such employment. This does not

show a weakness on his part, but rather

a strength of character which will be

reflected in his duties as city manager.
In other words, I believe that the city

manager of today should be the first man
to recognize the advisability of the em-
ployment of experts in all branches wheii

such services are required, and should

not, himself, attempt the solution of en-

gineering problems. Should he do this,

there is not a first class consulting en-

gineer in the country who would not rec-

ommend to his municipal clients the em-
ployment of well-trained city managers
as a solution of much of the unwise ex-

penditure of money now taking place in

the municipalities and the gathering up
of loose ends of public administration.

THE PUBLIC UTILITY FUEL PROB-
LEM

By C. M. Rooa, Secretary-Manager Cairo
Water Co., Cairo, III.

During the world war fuel was among
the many commodities needed for the

proper carrying on of the great struggle,

and without murmuring our people sub-

mitted to all sorts of inconvenience and
paid exorbitant prices for essential com-
modities. It is one of the characteristics

of the Spirit of America to which we
point with pride, to be willing to pay dear-

ly for victory in maintaining her position

as the champion of liberty and justice.

But that same spirit frowns upon unfair,

unjust or unnecessary conditions which
fail to protect or recognize the welfare of

the majority in order that a small minor-

ity may enjoy special industrial or com-

mercial privileges.

Coal prices were high during the war
and there was a reason for it which was
understood and accepted by our people.

Coal prices since the war have averaged

or ranged even higher than during the

war, and there is also a reason for it, but

that reason is well enough understood to

warrant the uncompromising statement

that the present high prices for fuel are

unnecessary and unwarranted.

This statement is not made to place the

entire responsibility for high coal costs

upon the retailer, the transportation lines,

the miner or the mine operator; neither

can the entire blame be charged against

all of these classes collectively. The con-

dition exists as the result of failure thus

far on the part of our Government to

adopt a sane and common sense plan to

regulate and direct the coal industry
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which has such a vital place in our entire

economic structure.

The coal situation as a whole is one
which, without any one group within the

group being responsible for results, runs
away with itself, defying interference, re-

senting criticism and comment, and doing
all sorts of damage.

The author of this paper recently made
an attempt to show the necessity for regu-

lation of the coal industry, comparing the

Industry with our public utilities, all of

which are now to a greater or less degree
under some form of government supervi-

sion.

On account of the rather uncompromis-
ing manner in which the subject was
treated, this article attracted widespread
attention and comment, part of which is

very interesting and amusing. Coal men
as a whole resented the fact that a mere
consumer dared express himself in regard
to the coal situation. Some looked upon
it as a case of "sour grapes," that because
the public utilities have been caught with-

in the merciless meshes of public regula-

tion, they now desire to drag down to ruin

with them the coal industry.

Regardless of misunderstood motives,

and regardless of well meaning, con-

scientious and absolutely honest individ-

uals and departments in the coal industry,

the present status of the conduct of this

industry as a whole is basically wrong,
and it should be remedied in a safe and
sane manner. It should not be a difficult

task to accomplish this.

In its recent report to the President of

the United States the Federal Coal Fact
Finding Commission discusses its investi-

gations at some length, and then sums up
the situation by stating that the coal in-

dustry in our country is overdeveloped,

with too many mines and too many
miners. Figures and statistics are given
to prove this statement. Each ton of coal

purchased by the consumer must carry an
exorbitant charge to cover the cost of

overdevelopment in the coal industry as a

whole.

It is obvious to anyone that the remedy
for such a condition must lie in regulat-

ing the number, location and character of

mines, and when the mining wage scale is

properly and fairly adjusted or handled,
the problem of an excess number of

miners will take care of itself because
everybody will not want to be a coal miner
as at present. When a man can earn
more money digging coal a few hours per
day than the salary received by the ex-

ecutive head of some struggling industry.

it is easy to answer the question why we
have almost double the number of coal
miners that are needed. An excess num-
ber of miners is Just as much a contrib-
utine; cause to the present coal situation

as an excess number of mines.

Effect of Coal Prices on Water Utilitiet

The average water utility is probablj
affected more by fluctuations in coal prices
than other industries, for two reasons:

(a) Power is the largest single expense
item of the average water works.

(b) The margin of profit allowed water
utilities by our regulatory bodies is small-
er and less flexible than any other class

of utility.

Power is coal, whether used directly

from a utility's own power plant or oth-

erwise. Changes in water rates are very
expensive and difficult to secure. Sudden
fluctuations in coal prices (and a coal
price fluctuation is usually upward).
leave the utility without a margin to

cover such increased expense.

Fortunately many water utilities are lo-

cated within almost a stone's throw of coal

mines, with the result that when the coal
pinch comes they can manage to buy, bor-

row or steal fuel on some basis within
reason. Water utilities not so favorably
situated have a different story to tell.

The Cairo Water Works Coal Story

The story of the Cairo Water Works
and its 1922 coal supply may be of inter-

est and even if it is not instructive It may
be at least entertaining and is a strong
argument in favor of proper regulation of

the coal industry.

It is not without the full knowledge that
it is not thoroughly orthodox to fill our
organization's records with other than
technical statistics and figures, that this

story is given. Amusement is a delicacy,

however, for which we sometimes pay
dearly, and it may be worth having a pa-

per "ruled out of the records," to be able

to mix in with the serious deliberations
of a pious group of water works men a
story which savors more of romance as it

is viewed from a distance than as experi-

enced at the time by the one on the
ground who played the leading role.

Cairo is often thought of and referred

to by "outsiders" as a place "With water,

water everywhere and not a drop to

drink." That part of this statement which
refers to the water is always persistently

disputed and resented by all blue blood
Cairoites, as they will proudly tell of the
greatest levee system in the world and to

the only city in the river valleys which
has never been flooded.
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The proper statement which some have

confused with the water story Is "Coal,

coal everywhere and not a pound to burn."

In 1922 there was coal to the right of us,

coal to the left of us, coal in front of us

and coal in the rear of us, and it also vol-

leyed and thundered. From the blood

curdling Herrin massacre to the rum-

blings of the uncontrolled passions in the

Kentucky coal fields, bloodshed and riot

were the order of the day. Coal deposits

In almost unlimited quantities are to be

found in Illinois just north of Cairo, also

in the Kentucky coal fields just across the

Ohio river, and in the coal fields up the

Ohio river from which shipments are

made by river barge.

The water works man needed fuel to

avoid breaking a record of operating his

plant continuously without a single shut-

down for ten consecutive years. Wise
looking veteran coal men kindly advised

him that he need not worry, that the coal

strike would not last long, and added the

old threadbare statement, "the people and
the government will not stand for it."

When the coal shortage and high prices

led the water man to decide that action

was more virtuous than discussion and
watchful waiting, he acted and acted en-

tirely upon his own resources without the

direction and legal assistance of engineers

or lawyers, or the aid of a report from a

fact finding commission.

His first move was to secure a nearby
tract of hardwood timber, lease a portable

gasoline operated wood sawing outfit, and
organize a bunch of husky wood cutters.

The wood was cut into 30-in. lengths and
shipped in carload lots to the waterworks
switch. As soon as this plan was well un-

der way and success was assured, the hori-

zon was scanned for other worlds to con-

quer as it was discovered that to burn
wood to good advantage coal must be

mixed with It. Coal then was the next
thing needed, and there was no disposition

on the part of the water man to pay $14
per ton for a product which should sell for

not more than $2.50. The only solution

seemed to be to go to the coal fields and
actually dig the coal from under the

ground. It was soon found that coal above
ground was a product so madly sought
and still more madly manipulated that a
water works man and his purse couldn't

last long under such conditions.

The Herrin massacre instinctively led

the would-be coal miner to turn his face

southward instead of northward as he
gazed wistfully into the distance looking

for something like coal at less than $14
per ton.

Early one morning while the rest of the
world remained asleep, mounting his

trusty steed in the form of an old Max-
well auto, the daring prospector, true to

style with a gun in the tool kit, started

out into the wildest, rockiest, roughest
part of Kentucky in search for coal. After

many weary days of arguing, negotiating,

and prospecting around sections where
rioting and bloodshed were almost daily

occurrences, coal began to move to Cairo

in cars marked "Cairo Water Company."
The story of personally shoveling coal,

dodging the suspicious and prejudiced coal

miners, employing farmers with teams for

as much as $20 per day to haul the coal to

the cars, being in 'a section where checks

would not go, making it necessary to carry

actual cash on one's person to meet the

necessity of paying labor every night, etc.,

would be too long to include In an article

like this. But results were obtained.

The rather spectacular efforts herein re-

ferred to could have been avoided If the

water works management had felt justi-

fied in raising funds with which to buy
coal at $14 per ton and operate the plant

at a great loss. The action as taken was
prompted by a determination to win in a

fight against an outrageous condition in

the coal industry, which should not have
been allowed to exist and for which there

was no real excuse.

As part of the proof of the results ob-

tained by its most unusual methods, the

Cairo Water Company's fuel account for

1922 shows an average cost equivalent to

$3.87 per ton for coal, including from $1.25

to $1.50 freight rate per ton, and 10 cts.

per ton for unloading.

We have no coal strike in 1923. The
average coal costs thus far this year,

however, for this same plant are Just

about as high as in 1922.

The serious question before the water
utilities in Illinois is, are we satisfied to

sit in silence and not endeavor to find

some way to reduce our fuel or power
costs? Is there not some way by which
our interests can be better served by com-
bining our coal buying or procuring pow-

ers? With an abundance of coal within

such easy reach, at our very doors, do we
not have the initiative, ability and power
to get enough of it to run our plants at a

fair price?

The foregoing paper was presented at

the recent annual convention of the Illi-

nois Section of the American Water
Works Association.
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RIGID "STANDARD" PRACTICE VS.

COMMON SENSE
By George C. Warren, Chairman Executive

Committee, Warren Bros. Co., Parkman
Bldg., 9 Cambridge St., Boston,

Mass.

Deeply interested in two unusually val-

uable articles in Municipal and County

Engineering, issue of November, 1922, I

hope an addition to the subject may be

of value and interest to both practical

and technical road construction men. I

refer to the articles:

1. "Standard and Standardization,"

etc., page 162, by the always practical and

kind. But in practical work what is

theoretically the best is not always

economically so. The writer was once

called down quite severely by his profes-

sor in college when in an essay on

'Foundations' he made the statement that

rock makes the best foundation, the pro-

fessor's argument being that oftentimes

sand is as good as rock.

"The writer has always been strongly

in favor of standards and standard speci-

fications, but wishes to reiterate what he

has previously said that they should be

used understandingly with a knowledge

of whv this thing or that is required, so

1923 VIEW OF WARREN PAVEMENT LAID ON BASE OF "BARTOW CLAY"
ON MAIN ST.. BARTOW. FLORIDA, IN 1914.

forceful pen of one of the fathers of

high grade street construction—George

W. Tillson, C. E.

2. "How Good Roads Developed Polk

County, Florida," pages 171-172, in which

special reference is made to the extra-

ordinary and great non-standard "Bar-

tow Clay" foundation as a prime cause of

economical construction both as to Polk

County roads and city pavements of Bar-

tow, which is the county seat of Polk

County.
Illustrative of the essence of the pres-

ent consideration may I quote two sen-

tences from Mr. Tillson's timely and

highly practical article as follows:

"One point must be considered here. A
standard is supposed to be the best of its

that any omissions or additions may be

made without producing a document that

would be inconsistent and of little value."

Very many engineers hew too closely

to text books and more or less theoretical

lines rather than provide practical va-

riations from them to meet peculiar local

conditions economically, both in writing

specifications and in carrying out con-

struction under them.

Bartow Clay

This brings us to the "Bartow Clay"

matter. There is probably no text book

writer or college professor who would

have thought of suggesting this as a first

class foundation for high type, expensive

road construction which it has proved to

be. We quote from the article:
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"To keep the cost down, local products

Avere used almost exclusively in the con-

struction work, the clay being taken from

the Bartow clay pits and local soft

phosphate rock being often used for the

base."

The writer's attention was first brought

to this material in the year 1913, when he

was asked advice as to whether or not

it would make a suitable foundation lor

the Warren pavement it was proposed to

adopt in Bartow. The material was de-

scribed as a soft phosphate clay, which

could be ground and if brought to the

street in quarry-sizes, up to say 10 ins.

and spread on the sub-grade it would

so crush under the roller as to provide

a solid roadbed of uniform contour, even

resembling Portland cement concrete in

appearance.

The drainage was reported as good.

The writer hazarded the opinion, that

while contrary to all established stand-

ards and rules governing road construc-

tion, such material would prove to pro-

vide splendid foundation for dense stable

bituminous wearing surface, even under

heavy city traflBc. The result has been
more than satisfactory, as shown by the

following quotations from a letter, dated

Jan. 13th, 1923. from Mr. J. W. Greer,

City Manager of Bartow, and the accom-

panying photograph sent by him:

"The bitulithic pavement you put down
here in 1914 on Bartow Clay foundation

is in fine shape.

"I have examined the paving closely

and have also examined into the merit

of the Bartow foundation. From the

length of time the pavement has been
down and the fact that it is on the Main
Street of the City and in both the busi-

ness district and the residence dis-

trict, and the further fact that all the

business traflfic and the haulage and pas-

senger traffic to and from the union

railway station is done over this pave-

ment it would seem that the Bartow Clay

foundation is all that could be desired

and the pavement first class in every re-

spect.

"There are no cracks, either trans-

verse or longitudinal, no folds or ravels

in the pavement and the topping seems
as perfect as when placed barring the

slight wear from constant use for eight

or nine years."

Characteristics of Bartoxc Clny

The following additional information

with reference to Bartow Clay is from a

private report by George O. Tenney, Pres-

ident of the Atlantic Bitulithic Co. of

Washington, D. C, dated March 2, 1922:
"This Bartow clay is mined by blast-

ing and comes out in chunks. We hauled
it to the street and leveled it off, but the
surface was very irregular. We then wet
the phosphate clay in the street and al-

lowed the water to dry out somewhat be-
fore putting on the roller. We were then
able to smooth out the surface, as the
water melted down the lumps.

"Before the clay had thoroughly dried
out, we scattered 1 in. stone over the sur-
face so as to about half cover the sur-
face and then thoroughly rolled it, squeez-
ing the stone down in the phosphate clay.
After the street had been thoroughly
rolled, and it had entirely dried out, it

looked exactly like a concrete foundation.
This is an exceptionally good material for
a base; in fact I hardly believe any other
material would be anywhere near as
good. As a general proposition in the
location of Bartow, this clay is being
used without the addition of the stone."

IOWA TRANSPORTATION PROB-
LEMS AND SUGGESTED

SOLUTIONS
Bv C. C. Covkendall, Aaaistant Chief Engi-

neer, Iowa Highway Cemmiaaion,
Ame3, Iowa.

Iowa's highway transportation problem,

briefly stated, is that of improving and
maintaining a rural highway system of

approximately 104,000 miles in a manner
adequate to traffic needs. No small prob-

lem, it must be admitted, but by no means
one impossible of solution. The one and
only really essential thing necessary to

make the solution of this problem an ab-

solute certainty is for the people of Iowa
to decide that an improved system of high-

ways is really needed in Iowa. When
that decision Is reached, the speed with
which highway improvements will be ac-

complished in Iowa will amaze the most
optimistic good roads enthusiast.

Money Can Be Raised

Ample proof is easily found for the ac-

curacy of the foregoing statement. Dur-
ing the last decade approximately three-

quarters of a billion of dollars of Iowa
money has been invested in automobiles.

Annually we are spending approximately
one hundred million dollars in renewing
and increasing our motor vehicle equip-

ment. Evidently Iowa feels that she needs

automobiles. School taxes are now being

paid at the rate of fifty million dollars
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annually, and how many really serious

grumbles do we hear on this account?
How many forward-looking, serious-

thinking persons believe that there is any
prospect of our school taxes being low-

ered? Not one. As the years go by our
expenditures for educating the youth of

the State will steadily increase. For Iowa
long ago decided that her children need
and are entitled to educational advantages
second to none. All over Iowa, in county,

town and city, many millions of dollars

are being spent annually in building mod-
ern, comfortable homes. The people of

Iowa have decided that such homes are

needed and are proceeding to build them.
Why, then, should our highway transpor-

tation problems alarm us? A study of the

problem shows that it consists entirely of

providing adequate and equitable means
of financing road improvements, and Iowa
has in many ways demonstrated her power
to pay for what she needs.

Highway Progress in Iowa

In order that a proper understanding
of our highway transportation problem
may be had, a brief statement as to what
has been accomplished toward the im-

provement of our highways is in order.

Actually, much more has been accom-
plished than most people realize. Out-

standing and fundamental among these

accomplishments is the classification of

highways, from a consideration of the
traffic served, and the fixing of responsi-

bility for the improvement and mainte-
nance of the various systems into which
the highways have been classified.

The Primary System

At the present time our highway sys-

tem is classified into primary and second-
ary roads. Approximately 6,615 miles of

main highways are included in the pri-

mary system, and the remaining mileage
is included in the secondary system. The
primary system includes the roads of state

or interstate importance, and is the sys-

tem upon which, by Federal statute,

Iowa's share of Federal aid appropriations

must be expended. Responsibility for the
improvement and maintenance of the pri-

mary system is vested jointly in the coun-
ty boards of supervisors and the State

Highway Commission.

The Secondary System

The secondary system is further classi-

fied into county and township highwaye.
Approximately 11,000 miles of the second-
ary system, including the roads which are

of importance from a county standpoint,

are county highways, and are under the

direct supervision of county officials. The
remaining mileage of approximately 87,-

000 miles is in the township system arid
is under the jurisdiction of the township
officials. Inasmuch as the primary road
system is the system in which the state
as a whole is most interested, and is the
system which carries a very large per-

centage of the total traffic upon the high-
ways, we will first consider the problem
of improving the primary road system.

Improving the Primary Roads
Of the total mileage of 6,615 miles of

primary roads, when work now under con-
tract is completed, there will remain ap-
proximately 2,750 miles to be constructed
to established grade and the necessary
drainage and drainage structures in-

stalled. Approximately 335 miles of this

system have been paved, and approxi-
mately 1,560 miles have been surfaced
with gravel. It will thus be seen that real
progress has been made toward complet-
ing the construction of roads to estab-
lished grade—a necessary preliminary
step, whatever the nature of the ultimate
improvement—some progress has been
made toward the gravel surfacing of the
system,w hile the hard surfacing has
barely been commenced.

Differences of Opinion
In considering the further improvement

of the primary road system, let us first

attem.pt to determine definitely what we
are striving for. It is always well at least

to think that we know where we are going
before a start is made. Anyone who has
made any study of the primary road prob-
lem in this state finds that there is a
wide difference of opinion as to what type
of improvement is necessary properly to

take care of traflBc upon the primary road
system. Practically everyone will admit
the necessity of having the primary road
system graded, drained and bridged.
Some, however, will not admit that there
is any necessity for any pavement or any
type of surfacing whatever. Others are
against a paving program but consider a
gravel surfacing as the ultimate and final

solution. Still other enthuusiasts insist

that no type of surfacing for the primary
road system is worth considering except-

ing a pavement.
When Paving Is Economical

None of the attitudes above outlined,

toward surfacing the primary road sys-

tem, is the reasonable attitude. Those op-

posed to any type of surfacing are wrong.
We cannot afford to have the 500,000 au-

tomobiles now owned in this state made
useless with every heavy rain. Tlie best



144 MUNICIPAL AND COUNTY ENGINEERING Vol. LXIV—

4

dirt road that can be built will not ade-

quately serve traffic upon any part of the

primary road system. The fallacy of the

argument that a gravel surfacing is all

that is needed on our primary road sys-

tem, lies in the fact that gravel roads

carrying a very heavy traffic cannot be

so maintained as to give service compar-

able to that given by a paved road. Some
gravel road enthusiasts argue that gravel

roads can be built and maintained indefi-

nitely at a less annual cost per mile than

can paved roads, but what does this prove

if traffic is not equally well served? Ex-

tensive investigational work recently car-

ried on to determine the tractive resist-

ance of various road surfaces, conclusively

proves that it takes less fuel to operate

motor vehicles on paved roads than on

gravel roads. Consequently, when traffic

upon any highway becomes sufficiently

heavy, the saving in fuel costs to users of

the highway makes it economical to pave

it rather than to maintain it as a gravel

road. The paved roads enthusiasts who
insist that all of the primary road sys-

tem must be paved and that no other type

of surfacing should be considered, are

wrong. The traffic upon all portions of

the primary road system is not such at

the present time as to justify the cost of

pavement.

It is believed that the proper solution

for the problem of improving the primary

road system is by paving those portions of

the system where traffic is heavy enough

to justify paving, and surfacing the re-

maining mileage with gravel or similar

material.

If one takes a map of the primary road

system and is familiar with traffic condi-

tions, it is not difficult to lay out a net-

work of roads that should be paved. This

system when completed will carry prac-

tically all of the interstate traffic and will

also serve a large part of the traffic that

might be classed as through traffic though

confined to the limits of the state. A log-

ically laid out system of paved roads must
also include a number of heavily traveled

roads radiating out from cities even

though such roads may not be of much
state or interstate importance.

In order that the problem might be re-

duced to definite terms, such a system has

been laid out and tentative estimates of

cost prepared. The proposed system of

paved roads includes approximately 2,100

miles, and the program proposed includes

the gravel surfacing of all the remaining

mileage. It is not contended that the sys-

tem proposed is perfect, or that anyone

else would lay out identically the same
system for improvement. Suffice it to

say, however, that such a system as has
been laid out and estimated, would pro-

vide a very usuable system of highways
and would serve as well as any other sys-

tem as a basis for discussion.

Five-Year Construction Program

Obviously, the carrying out of such a
program must involve a considerable
period of time, and for this reason it was
assumed that the construction program
would extend over a five-year period. Dur-
ing this five-year construction period,

2,748 miles of road must be built to estab-

lished grade, 3,465 miles must be gravel
surfaced, and 1,740 miles of pavement
must be constructed. During this con-

struction period adequate provision must
also be made for taking care of all needed
maintenance work. With this in mind,
let us inquire into the difficulties likely to

be encountered in the carrying out of

such a program.
From the standpoint of construction fa-

cilities available, the grading, draining

and bridging required to complete this

class of work on the primary road system
can readily be accomplished in two years.

During 1922, 1,070 miles were graded,

drained and bridged, and this performance
could easily be increased sufficiently to

build the 2,748 miles yet remaining, in

two years. There is available for work in

this state a large, well-equipped construc-

tion organization, capable of completing

any reasonable amount of this class of

work that can be offered. The only possi-

ble difficulty that might be experienced In

carrying out the graveling program is In

securing the necessary open-top cars for

transporting surfacing material, inasmuch
as a considerable portion of the mileage

to be gravel surfaced lies in territory

where surfacing material must be shipped

in. The question of rail transportation,

however, is the only possible difficulty in

carrying out a gravel surfacing program
of this size in five years. There seems to

be no limit to the ability of gravel sur-

facing contractors to expand their facili-

ties to take care of any amount of this

kind of work within reason.

It is not thought that any difficulty

would be experienced in constructing the

1,740 miles of paved road during the five-

year period. The contracting facilities for

constructing this class of improvement
have greatly expanded during the past

three years, and we now have within this

state a competent contracting organiza-

tion capable of building annually at least



April, 1923 MUNICIPAL AND COUNTY ENGINEERING 145

400 miles of rural highway pavement.
Substantial progress has also been made
toward the development of the material
resources of the state, and there is no
question but that if a definite paving pro-

gram could be' authorized, the develop-

ment of necessary materials would pro-

ceed rapidly and readily care for such a
program as has been outlined.

From the administration and engineer-

ing standpoint no difficulty would be ex-

perienced in carrying out such a program.
But little preliminary engineering work
is required for carrying out a surfacing

program after the system has been built

to established grade. The present engi-

neering, and the necessary expansion of

the organization to take care of such a
construction program could readily be ac-

complished.

Problem of Finance

The only apparent obstacle, therefore,

to the carrying out of the program as out-

lined above, is that of financing it. Care-

ful preliminary estimates of cost of the

program as heretofore outlined, together

with the necessary allowance for mainte-

nance, shows an expenditure, based on
present costs, of approximately $95,000,000

during the five-year period over which this

construction program would extend.

It is estimated that the revenue becom-
ing available in the primary road fund
during this five-year period will total ap-

proximately $55,000,000. This estimate is

based on the assumption that receipts

from Federal aid and the licensing of mo-
tor vehicles will continue at the present

rate, and that this fund will be supple-

mented by revenues derived from a tax

upon gasoline, which will net the primary
road fund one and one-half million dol-

lars annually. The levying of a tax upon
gasoline is not essential to the success of

the program, but would reduce the out-

standing indebtedness at the end of the

construction period by seven and one-half

million dollars. Incidentally, it will be

noted that no special assessment is pro-

posed in connection with the paving pro-

gram. Based on these assumptions, the

difference between the estimated expendi-

tures and estimated receipts during this

five-year construction program is $40,000,-

000, or approximately 80 per cent of what
Iowa is annually paying for school taxes.

It should be made possible to finance

this entire program from the primary
road fund with no property tax or assess-

ment of any kind, by anticipating future

allotments of primary road funds, either

through the issuance of certificates or

bonds in those counties where the con-
struction program amounts to more than
the estimated revenue during the five-year

period. Such certificates and bonds could
be made wholly payable, both as to prin-
cipal and interest, from the primary road
fund, thus eliminating entirely the prop-
erty tax feature.

It is not thought that the system of
pavements as above outlined is by any
means the ultimate mileage of paved roads
that will be needed for carrying the traflac

of Iowa. Rather, this mileage should be
considered the minimum. At the end of
the five-year program, without question a
continuing program of paving construc-
tion would develop on those roads where
traffic developments were such that the
traffic could no longer be economically
served with gravel or sand-clay surface.
It is believed, however, that the program
as outlined has this to recommend it:

First, it does not involve an expenditure
sufficiently large that it should in any
way terrify the people of the state. Sec-
ond, it provides a system of unsable roads
in what is probably the minimum amount
of time.

If funds should be provided in sufficient

amount to pave the entire mileage of the
primary road system, it is doubtful wheth-
er the task could be accomplished in less

than eight to ten years. If it were, we
would be making more rapid progress
than any other state where large paving
programs have been authorized, and that
at a time when neighboring states have
similar programs under way and would be
competing for the materials, construction
facilities, and rail transportation so nec-
essary to the success of such a program.
It is believed that the most urgent need
of road users in Iowa at this time is a
system of usable roads completed at the
earliest possible date. For that reason
this program proposes the immediate
gravel surfacing of roads that within the
next decade will require paving if traffic

is to be efficiently and economically
served.

It must be borne in mind that the pro-
gram of improvement herein outlined for

the primary road system is only one of
many solutions that might be offered, and
is not necessarily the most feasible one.

The scheme proposed, however, involves
no radical changes in existing laws and
could be put into effect with a minimum
of delay or confusion. The most impor-
tant changes that would be required In
existing laws to put such a program into

effect would be in those sections pertain-
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ing to the anticipation of future allot-

ments of the primary road fund through

the issuance of certificates or bonds.

In considering our higliway transporta-

tion problems, we must not lose sight of

the needs of our secondary road system.

No state has provided adequate laws un-

der which highways may be built, until

provision has been made whereby any

community may, if desired, improve the

roads of the community in a manner ade-

quate to traffic needs. In this particular

the lawmakers of the State of Iowa have

failed, inasmuch as under existing laws

it is impossible for any community to

make reasonable progress toward the

building of an adequate system of com-

munity roads.

Financing Secondary Roads

There are two commonly accepted ben-

efits resulting from the improvement of

any system of roads—a community bene-

fit and a benefit to the road users. If

these two benefits are to be recognized in

apportioning costs, it must follow that the

cost of improving a system of community

roads must be borne largely by the people

living in the community served by those

roads. If this is true, then the solution

of our secondary road problems will be

found through providing more adequate

revenues for financing secondary road

improvements, and efficient means of ad-

ministering secondary road work after

adequate finances have been provided.

As one solution for the secondary road

problem, I would propose placing all sec-

ondary roads under the supervision of the

county board of supervisors and county

engineer. Inasmuch as county roads are

of county-wide importance, the distinction

between county and township roads

should be continued and county road im-

provements should continue to be

financed largely from tax levies spread

over the entire county. Provision should

be made whereby the people of the coun-

ty could, if desired, anticipate county

revenues through the authorization of

bond issues, in order to more rapidly com-

plete the adequate improvement of the

county road system.

Financing Township Roads

Improvement on the township road sys-

tem should be financed from the proceeds

of a tax levied upon all property in the

county, outside of the incorporated limits

of cities and towns. The provision for

the creation of secondary road districts

in order to facilitate the improrement of

secondary roads—both county and town-

ship—should be continued, with provision

for assessing at least one-half the cost

of surfacing against benefited property,

instead of one-fourth of the cost as the

law now provides. Improvement of

secondary roads might be further stimu-

lated by applying one-half the revenue de-

rived from a tax upon the sale of gasoline

toward the maintenance and improve-
ment of secondary roads. An efficient or-

ganization and equipment such as the

county could place on township roads
would produce better results for the same
expenditures than are now being se-

cured. In addition to this, the county
officials would probably levy township
road taxes much more nearly approaching
the maximum allowable than do the town-
ship officials. Such a policy might not
be particularly popular with certain tax-

payers, but it would produce more rev-

enue for building township roads, and
more revenue must be produced if any
progress is to be made toward the im-
provement of the township road system.
The foregoing paper was presented at

the recent annual meeting of the Iowa
Engineering Societj'.

REHABILITATING OLD SEWER
SYSTEMS

By William E. Stanley, Assistant Engineer,
With Pearse, Greeley <£ Hansen, Consult-

ing Engineers, Chicago, III.

The object of this paper is to present
some observations regarding the present
status of the sewer systems in many
cities of this country; to point out briefly

some of the underlying causes which
have brought them to such a condition

in their operation that we may term them
"sick sewer systems"; to point out some
of the symptoms of such a condition; to

suggest general remedies; and to illus-

trate the application of these suggested
remedies by reference to a number of

typical cases which have come to our

attention during the past few years.

General

The first sewerage plans to be pre-

pared for a city in this country appear to

have been for the city of Chicago. About
1855, Mr. E. S. Chesbrough was selected

engineer for the Chicago Sewerage Com-
mission to design a system of sewers for

that city.

Following Chicago, a few of the larger

cities had sewerage plans prepared. How-
ever, the construction of sewers for the

smaller cities did not become active gen-
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erally until after the publication in 1881

of Rudolph Hering's report to the Na-
tional Board of Health, giving the re-

sults of an investigation of the sewerage
systems of several European cities. Sew-
ers began to be built in a great many
cities about 30 years ago. These systems
have been added to at intervals as the

cities grew.

Design and Statics of Many of the Present
Sewerage Systems

Many of the sewers built have been
constructed without any regard to a gen-

eral comprehensive plan. The tendency
has been to build in a haphazard way
each section of sewer to meet the needs
of the moment only, or to suit the whim
of some person with little or no engineer-

ing knowledge and with no plan for fu-

ture extension.

Some cities had sewerage plans pre-

pared and either lost or ignored them.
Not all, however, of our present sewer
systems were built without compi'ehen-

sive plans. A considerable number of

cities had careful plans prepared by able

engineers who considered the future de-

velopment of the city. The cities which
followed definite plans in the construc-

tion of sewerage systems have escaped
the ever increasing troubles encountered
by the communities with the haphazard
systems. The original plans for the cities

of Superior, Wis., and Elgin, 111., among
others, are examples of some of the

earlier comprehensive work.

At Elgin, 111. we have had occasion re-

cently to look over the plans for sewer-

age prepared by Samuel M. Gray in 1892

and have found them remarkably well

fitted to the present needs of the city.

Present troubles come in some measure
through deviations from the original gen-

eral plan.

Many sewers have been built to take

care of domestic sewage only, while the
storm water was allowed to take care of

itself. Later as the cities became more
thickly populated and street paving was
started, it became undesirable to permit
the storm water to follow its natural

channel across lots to the nearest water
course. As a result many street inlets

have been connected to the sanitary sew-
ers. In other cases where storm sewers
have been provided with the street im-

provements a great many roof water
drains have been improperly connected to

the small sanitary sewers.
The result of such haphazard construc-

tion of sewers without a general sewer-

age plan and very little regard for the
future development of the community is

that many cities have come to the point
where further development of their sew-
erage is at a standstill. Many other cities

are fast approaching such a condition.
The present sewers are frequently sur-

charged and the people connected to them
protest against further extensions which
will add to the surcharging. Thus we
have what we may term "Sick Sewer
Sj'stems."

Symptoms of a Sick Seioer System
The principal symptoms of a "sick

sewer system" may be briefly classified as
follows :

First.—The frequent surcharging of
sewers. This condition is due to an in-

sufficient capacity to carry the load con-
nected to the sewer, which may be due to
a number of causes. In some cases
sewers originally built to handle domestic
sewage only have had so many storm
water connections made to them that
they are overloaded at each light rain. In
other cases the original sewers either had
insufl"icient capacity to start with because
of improper size or grade, or else the
lines have been extended to serve ter-

ritory not considered when the sewers
were originally constructed. The ca-

pacity of some sewer lines has become
insulficient because of clogging by tree
roots or by structural abuse of the tile

by careless and irresponsible parties in

making house connections.
Second.—Inability to make extensions.

The extension may be impracticable and
in many cases impossible because of a
lack of foresight in the construction of
the sewer lines. The lines either were
built with too small capacity or at too
high elevations to permit of extension
into the territory which should logically

be served by them.
Third.—Difficult house connections.

Very frequently many new houses built

along sewer lines are either unable or
liave difficulty in making connections to

the sewer because the sewer is too high
or too small. Other houses which are
built in areas supposedly sewered, find

it necessary to go considerable distances
in order to reach a sewer line.

Fourth.—People in new areas do not
know what to do for sewerage. Frequent-
ly these new areas which have been de-

veloped lie at considerable distance from
any point where domestic sewage may be
disposed of. The expense of an outlet

sewer is too great for the people in the

new area to finance.
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Fifth.—A considerable pollution of

streams. The natural drainage of a part

or all of some cities is into small water

courses. The first sewers were built in

the direction of the natural drainage with

outlets into the small water courses. At

first little or no pollution was noticeable,

but as the cities grew the pollution in-

creased until it has become a serious

nuisance if not a menace to the public

health. In numerous cases successful

damage suits have been pressed against

cities by property owners downstream
because of the pollution of the stream.

Sixth.—Intercepting sewers diflacult to

build. The existing sewers are very fre-

quently located in the bottom of ravines

or valleys with their outlet elevation so

low that interception of the sewage is

difficult and sometimes impossible with-

out pumping. In other cases there are

many outlets which make expensive inter-

cepting sewers necessary.

As the status of an existing sewer sys-

tem may be judged by the above consid-

erations, conversely, the merits of a com-

prehensive sewerage plan may be judged

in a general way by the extent to which

The designer looked into the future and

provided against such difficulties.

Remedies

The first step in remedying a sick

sewer system should be an extensive and

thorough engineering investigation and

study of each individual case. All avail-

able records and maps of the existing

sewers should be collected and, where
necessary, supplemented by field work, so

that relatively accurate knowledge can

be obtained of the location, condition and

capacity of the existing sewers.

The object of the engineering investiga-

tion of the sick sewer system should be

to evolve a comprehensive plan of sewer-

age which will utilize the present sewers

to best advantage, provide relief sewers

for critical areas, and which will be

adequate for 40 to 50 years in the future.

Typical Problems

The following are a number of typical

cases of sick sewer systems which illus-

trate the conditions which exist in many
communities. A brief description is given

of the situation and the remedies which
were suggested after a thorough investi-

gation of each case.

Streutor, III.

Streator is located in the North Central

part ©f Illinois, on the Vermilion River.

It is a relatively old and well established

city, which had a large coal mining in-

dustry up to 10 or 15 years ago. Al-

though coal mining is now much re-

stricted, the city has large tile and glass

industries and other well established

manufacturing interests.

The population, by the 1920 Federal

Census was a little less than 15,000, and
the estimated population for 1960 was
30,000. Sewer capacities have been rec-

ommended for this population.

The drainage of the city is into the

Vermilion River, which has a drainage

area above Streator of about 952 square

miles. Two creeks cut the city into

drainage districts.

The first sewers were built in 1880.

The first sewerage plan was made up in

1891. at which time a large number of

small sewer districts were planned large-

ly without reference to each other or to

the earlier sewers. Very few records of

actual construction were kept.

Many of the existing sewers are over-

loaded, and frequent flooding of streets

and basements result. Some sewers are

large enough for only domestic sev/age,

while others still give good service for

both domestic and surface sewage. Most
of the existing sewers are used as com-

bined sewers, notwithstanding the in-

rdequate capacity.

The existing sewers discharge at the

most convenient points into the Vermilion

River, or the two creeks. A short in-

tercepting sewer has been attempted.

There is considerable nuisance along the

two creeks. All the sewage eventually

reaches the Vermilion River, and at times

constitutes almost the entire flow.

The water supply is taken from the

river above town. The average con-

sumption is about 200 gal. per capita per

day, of which it is estimated 160 gal. per

capita reaches the sewers.

The engineering investigation of the

situation at Streator indicated that their

needs for sewerage are briefly as follows

:

(a.) A general plan is needed so that

new sewers can be built with the cer-

tainty that they will afford satisfactory

service. An adequate general plan for

sewers is one of the first essentials of a

progressive community.

(b.) Some of the existing sewers are

too small. New and relief sewers should

be built so that adequate sewerage ca-

pacity will be available to all parts of the

city.

(c.) Nuisances now exist through the

discharge of untreated sewage into the

creeks and the Vermilion River passing
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through the city. The construction of in-

tercepting sewers is necessary to relieve

this condition and to discharge the sew-

age down stream of the city in such a

way as to permit of sewage treatment

when that becomes necessary.

Portsmouth, Ohio.

Portsmouth is located in the hilly re-

gion of the south central portion of Ohio

facing on the Ohio River at its junction

with the Scioto River. It was incor-

porated in 1814 and has a frontage of

some eight miles along the Ohio River

including the small city of New Boston.

The leading industries are the man-

ufacture of shoes, stoves, brick, and knit

goods There are also quite extensive

railroad shops, while the City of New

Boston has steel mills employing over a

thousand. „

The population according to the 19zu

census was 33,011 but annexation and

growth have increased the present pop-

ulation to over 40,000. It is estimated

the population will reach from 85,000 to

100,000 in 1970.

The older city of Portsmouth has been

provided with sewers for many years.

These sewers are so overlapping that it

is difficult to describe them briefly.

Both separate and combined systems

are in use. However, the major portion

of the sewers are intended to be on the

separate plan. The larger sewer dis-

tricts in general are tributary to four

pumping stations which come into service

at times of flood stage in the Ohio and

Scioto Rivers.

The need for improved sewerage is em-

phasized in Portsmouth by the lack of a

general sewer plan. It is difficult to pro-

vide for sewer extensions into new areas.

Some of the existing sewers are of in-

sufficient capacity, so that new and relief

sewers are needed. A considerable sew-

age is discharged directly into Lawson's

Run along the east side of the older part

of Portsmouth and into other small

creeks causing very objectionable nuis-

ances.

The difficulties with the sewers and es-

pecially the nuisances caused by the pol-

lution of the small creeks reached such a

bad state that the State Board of Health

has ordered the city to remedy the situa-

tion.

In Ohio the State Board of Health has

police power to order city officials to

remedy such conditions and can authorize

a bond issue beyond the otherwise legal

bonding limits of a city to provide funds

for effecting the remedies. Under sec-

tion 1260 of the Ohio General Code the

city officials are subject to a heavy fine

if they refuse to obey the ruling of the

Board of Health.

The question of sewage treatment re-

quired considerable study in connection

with the investigation of the sewerage

problems at Portsmouth. Up to the

present time it has been generally con-

sidered that there is a sufficient flow of

water in the Ohio River to dispose sat-

isfactorily of the tributary sewage by di-

lution. However, this problem is being

studied at present by the U. S. Public

Health Service. It has been generally

held, that some form of treatment will be

needed before many years and sewerage

works at Cincinnati and Louisville for

instance have been planned, so that sew-

age treatment plants can be added when

required. On account of its critical loca-

tion above the water intake, it is neces-

sary to include a treatment plant in the

plan for sewerage for Sciotoville, a re-

cently annexed section of Portsmouth

where there are no sewers at present.

As a result of an extensive investiga-

tion of the sewerage problem at Ports-

mouth a number of relief sewers were

proposed in the older part of the city.

New sewers were proposed to serve new

areas, and intercepting sewers, were pro-

posed to clean up pollution along small

creeks.

All of the projects should be built in

the immediate future except perhaps a

few small lateral sewer lines. The total

estimated cost of the projects is $383,000

of which $101,000 is for a large intercept-

ing sewer in Lawson's Run to remove the

pollution and another $132,000 is for the

complete system of sewers in the Scioto-

ville section.

The proposed new construction may be

financed in three ways, the sewers foi

new areas such as the sewers in Scioto-

ville by assessments for local improve-

ments; the relief sewers by general bond

issue; and the removal of pollution from

the small creeks, Lawson's Run in par-

ticular, by funds from a special bond is-

sue permitted by virtue of the State

Board of Health order to clean up the un-

sanitary conditions now existing. Final

decision has not yet been made regarding

methods of financing to be used.

Washington Cotirt House, Ohio.

Washington Court House, another of

the older Ohio cities originally laid out

in 1810, is located in about the middle of
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the southwesterly quarter of Ohio. It is

about an equal distance from Columbus
and from Dayton. Passing through the

city are the Baltimore and Ohio; the De-

troit, Toledo and Ironton; and the Penn-

sylvania railroads.

The city is the center of a well de-

veloped farming territory. The principal

industries include a creamery, two can-

ning factories, a fertilizer works, a creo-

sote company, and a packing company.

The population by the 1920 federal cen-

sus was 7,962. The future population is

estimated at 15,000 in 1970 which figure

was used in computing the capacity of

sewers for domestic sewage.

At present there are a considerable

number of sewers in Washington Court

House. These appear to have been de-

veloped piecemeal by gradual extension

under pressure of individual need for the

various districts. Portions of the sewer

system appear to have been built in part

as land drainage systems, and the drains

thus laid have been extended to serve

not only as storm sewers, but also to take

care of domestic and roof water. No
records of design or plans wez-e available.

There are at present some 30 different

sewer outlets into Paint Creek, a small

water way with 65 square miles drainage

above Washington Court House. There

are almost no manholes along the present

sewers.

The lack of a general plan has made
sewer extensions difficult. In some por-

tions of the city some of the existing

sewers are too small to carry both do-

mestic and surface sewage and as a result

basements are frequently flooded.

The discharge of domestic and indtfs-

trial sewage from the present sewers into

Paint Creek passing through the city has

resulted in very objectionable odors and

nuisances. During periods of dry weather

there is very little surface water flowing

in the creek.

The problem to be solved at Washing-

ton Court House was that of providing a

general sewerage plan which will relieve

surcharging of present sewers, provide

sewerage for areas at present unsewered,

and to remove the pollution from Paint

Creek.

For compai'ative consideration, projects

were prepared for a combined system of

sewers and also for a separate system of

sewers including both storm and sani-

tary sewers. An intercepting sewer was
also included which is generally ap-

plicable to both systems. The project

calling for combined sewers was con-

sidered the most desirable for the condi-

tions at Washington Court House.
The main intercepting sewer will be

along the east and north side of the
creek extending from the northern sec-

tion of the city to a sewage treatment
plant site in the eastern part of the city.

A second intercepting sewer will extend
along the south side of the creek to a
crossing some distance above the treat-

ment plant.

The intercepting sewers were designed
to have a capacity of 500 gal. per capita

per day at the upper end and 400 gal.

per capita per day along the lower sec-

tions for the population estimated for

1970. Sanitary sewers were designed for

300 gal. per capita for the estimated pop-

ulation tributary in 1970.

Combined and storm sewers were de-

signed for a capacity based on a rainfall

intensity at the rate of 12 divided by the

square root of the time of concentration

in minutes with a run off of 20 per cent.

This intensity of rainfall as judged by
records at Cincinnati is not likely to oc-

cur more frequently than once in three

years and was considered ample for

Washington Court House conditions.

Storm water overflows are contemplated
at points where the intercepting sewer
and combined sewers meet.

The treatment plant proposed for ulti-

mate development comprises in addition

to the pumping station, an Imhoff tank,

sludge beds, sprinkling filters, and se-

condary settling tanks. The first instal-

lation would call for one settling tank of

the Imhoff type for a tributary popula-

tion of 9,000; a sprinkling filter with an

area of 0.36 acres; secondary settling

tank of the Dortmund or Dorr type and
disinfection by liquid chlorine when dis-

infection is necessary. However, the

present sparse population down stream
may permit omission of the sprinkling

filters and secondary tank for a few
years.

The program for present construction

includes the construction of the intercept-

ing sewers, the first installment of the

sewage treatment plant, and a few main
relief sewers and main sewers to provide

outlets for areas not at present sewered.

The first item to eliminate the gross

pollution of Paint Creek by the construc-

tion of intercepting sewers and partial

treatment works was estimated to cost

from $150,000 to $160,000.

The second step would be the construc-

tion of trunk line sewers extending into

various sections of the city. The total
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including intercepting sewers, partial

treatment plant and suggested trunk sew-

ers would be about $195,000.

If complete sewage treatment works
are later required the estimated cost of

the project outlined above except with
complete treatment works was estimated

at $243,000. To further extend sewers
into districts of the city not now provided

with sewerage service would bring the

total estimated cost to $431,000.

The cost of sewering the entire city

with separate sewers for domestic and
storm sewage including new storm sew-

ers on streets now having sewers and in-

cluding complete treatment works was
estimated at $636,600.

Washington Court House has its maxi-

mum allowable bonded indebtedness so

the financing of the sewerage improve-

ments will have to be taken care of by
local improvement assessments and by
bonds which can be authorized by the

State Board of Health in case of emergen-
cy to build the intercepting sewer and
treatment works.

Henderson, Ky.
Henderson is located on the Ohio Rivei

about 30 miles above the mouth of the

Wabash River. It is an old city the orig-

inal town having been laid out by a Col-

onel Allen in 1797.

There are a number of substantial in-

dustries in Henderson which include sev-

eral tobacco warehouses, a nicotine

plant, a large cotton mill, a catsup fac-

tory and several smaller establishments.

Adjacent to the city to the east and south

are a number of coal mines. The main
line of the Louisville and Nashville rail-

road and a branch line of the Illinois

Central pass through the city.

The population in 1920 according to the

federal census was 12,169. It was es-

timated that the population of the city

would reach 25,000 by 1960 of which 20,-

000 will be within the present city limits.

This would be equivalent to an average
density of ten people per acre.

The city is located on high ground not
subject to overflow, and the drainage for

the larger portion of the area is away
from the river into Canoe Creek, a small
waterway which passes along the east

side of the city and enters the Ohio River
some distance below the city.

Plans for a separate system of sewers
were prepared in 1894 by Col. George A.

Waring Jr. This system of sewers, how-
ever, was not built. A considerable part
of the city is provided with sewers, some
of which discharge into the Ohio River

and others into Canoe Creek. These sew-
ers seem to have been built without any
reference to a general plan. The larger
sewers were laid in the bed of former
drainage ditches and were not placed low-

enough to drain basements.
The principal needs for improved sew-

erage were found to be as follows:

a. Relief for many of the present sew-
ers now of insufficient capacity.

b. A general plan for the extension
of sewers into areas not now sewered.

c. Elimination of the sewage pollution
in Canoe Creek.
As connected up none of the present

sewers have sufficient capacity to carry
both domestic and storm water sewage;
however with proper relief the use of
the present sewers as combined sewers
can be continued.

Five sewer outlets discharge into Canoe
Creek and during dry weather odors and
nuisances result. Certain property own-
ers along Canoe Creek below the city file

damage suits each year. These suits can-
not be successfully defended by the city
and have cost the city several thousand
dollars annually. The drainage suits are
such certain successes that it is claimed
locally that certain property owners
downstream attempt no other develop-
ment of their property.
The project recommended to remedy

the situation in Henderson was developed
to discharge as much sewage as possible
by gravity into the Ohio River. The prin-
cipal features of the project comprise
high and low level intercepting sewers
along Canoe Creek and a 6 ft. combined
sewer cutting through the ridge near the
center of the city which will carry the
sewage of a large portion of the city to
the Ohio River.

Combined sewers were proposed for the
area which can be drained into the Ohio
because it was found that the most eco-
nomical outlet for storm water is to the
Ohio rather than to Canoe Creek owing
to the high elevation of Canoe Creek and
the general topography of the city. Sep-
arate sewers for domestic and storm sew-
age were proposed for the area which
drains directly to Canoe Creek with ca-

pacity, however, in the sanitary sewers
for roof water from 67 percent of the
houses. The domestic sewage is to be
collected to a pumping station and
pumped into the upper end of the large
sewer extending through the center of

the city to the Ohio River.

Storm water sewers were designed for

a capacity based on rainfall intensities
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equal to 8.5 divided by the square root of

the time of concentration in minutes and
considering a run-off factor of 20 percent

in the outlying areas and 30 to 40 percent

in the downtown sections. Rainfall

records at Louisville indicate that this

rainfall is likely to be exceeded once to

twice per year. However, at present and

for years past there has been flooding

in Henderson at each rainfall without ex-

cessive damages. Probable increase in

property values hardly warrant a greater

protection from storm water than that

provided above.

There does not appear at the present

time to be any need for treatment of

sewage discharged into the Ohio River

from Henderson. However, the new sew-

ers proposed were maintained at eleva-

tions, so that an interceptor can be built

in the future for concentrating the sew-

age at one point for treatment. The pres-

ent sewers discharging into the Ohio

River will also permit the building of

such an interceptor.

The sewers suggested as desirable for

near future construction have a total es-

timated cost, including allowance for

financing and engineering and con-

tingencies of $326,000.

The funds for financing the projects

of Henderson may be raised by special

assessment proceedings which are some

what different from those followed in

other states. The pertinent section of the

law, which may be found in section 3289,

Kentucky statutes, reads as follows:

"The common council shall divide said

city into districts of not less than three

nor more than nine, and as nearly equal

in area and population as possible; and

not less than one district shall be sew-

ered at one time. The cost of sewering

an entire district shall be apportioned

among the property owners of said dis-

trict ratably, according to the superficial

area of said property owners' holdings in

said sewer district."

Weston, West Virginia.

Weston is located on the West Fork

River a branch of the Monongahela River

about 30 miles south of Clarksburg, West
Virginia. It is the county seat of Lewis

County and the center of a community
comprising farms, coal mines, and na-

tural gas developments. The industrial

development is small.

The population was reported as 5,700

by the 1920 federal census. It is es-

timated that the future population will

reach 18,500 in 1970. This figure was
used in estimating sewer capacities.

The drainage area of the "West Fork
River above Weston, including two small
creeks entering at Weston, is 181 square
miles. The water supply of Weston and
also that for Clarksburg is taken from
the West Fork River.

There are a number of existing sewers
in Weston. There was no detailed in-

formation on record relative to these sew-
ers at the time the investigation was
made. A street superintendent who has
constructed most of the sewers during
the past 30 years carried the only record
in his head.

The present sewers are built on the

separate system. However many house
connections have been made to the storm
water sewers. Part of the present sew-
ers empty into West Fork and others

empty into each of the two creeks.

At present there is considerable pollu-

tion of the streams and there are many
areas which have no sewers and have no
outlet for sewers without further pollut-

ing the waterways.
The remedy suggested for Weston is to

build main intercepting sewers along the
river and the creek valleys which will

carry the sewage to a pumping station

and treatment plant just below the city.

The treatment plant is to consist of set-

tling tanks and sprinkling filters. The
sewers were designed with a capacity of

300 gal. per capita for the estimated fu-

ture population.

The cost of the entire project includ-

ing main sewers, pumping station, and
treatment plant was estimated at $154,

000. Lateral sewers were not included

for the reason that it is proposed to raise

funds for the main sewers by a general

bond issue while all lateral sewers have
been built by local assessment. All lat-

eral sewers will be 8 ins. and there will

be no question of grade or proper loca-

tion, as the ground rises rapidly away
from the various water courses.

Rhinelander, Wis.

Rhinelander is the county seat of Onei-

da County, Wis. It is located on the Wis-
consin River in the lake district of north-

ern Wisconsin which makes it popular aa

a summer resort.

The largest industries are some paper
mills. There are a number of smaller in-

dustries, many of which deal in wood
products. The city is served by two rail-

roads, the Chicago and Northwestern and
the Soo Line.
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The city was organized in 1894 and the

population according to the United States

census of 1920 was 6,654. It ig estimated

that there will be a population of 20,000

in 1960.

At present there are a considerable

number of sewers of varying size and
depth which extend quite generally over

the city east of the Wisconsin River.

West of the river and the areas in the

southeasterly and northeasterly sections

of the city there are comparatively few
sewers.

The present sewers in most cases are

of such size as to be characterized as san-

itary or separate sewers. However, many
of them have some excess capacity and
are being used as combined sewers at

present.

There is no condition of active nuisance

through sewage disposal at present in

Rhinelander. However, there is a need
for new and relief sewers to eliminate

the surcharging of existing sewers and to

provide for the extension of sewers into

districts which now have no sewers.

The general problem was to determine
on a policy for sewer extension and to

develop a general plan according to which
new and relief sewers can be built. Pro-

vision for future intercepting sewers and
sewage treatment was also included.

Except for a small section of the main
business district where the present sew-

ers are only large enougli for combined
sewers, the present sewers are only large

enough for sanitary sewage. Also storm
water can be carried to water courses or

to a swamp area east of the city, with rel-

atively short lengths of drains whereas it

will be necessary to carry the domestic

sewage long distances. The conditions

make it advisable to provide separate sew-

ers for domestic and storm sewage. Ac-

cordingly a comprehensive plan for sani-

tary sewers and another for storm sewers
was prepared.

The general plans for sanitary and
storm sewers were prepared and then

cost estimates were made for tentative

projects designated as desirable for pres-

ent construction.

The additional sanitary sewers for ex-

tension into areas not now sewered were
estimated to cost $95,800. The cost of the

proposed relief sewers to carry storm or

surface sewage only, was estimated at

$45,000, including a drainage ditch

through the swamp along the east side

of the city.

Funds for the construction of the new
work will probably be provided by a gen-

eral bond issue which will require a gen-

eral vote of the people of the city.

The foregoing matter is from a paper

before the Iowa Engineering Society.

HOW TO EQUIP AND OPERATE LO-

CAL GRAVEL PITS TO PRO-
DUCE CONCRETE

AGGREGATE
By H. J. Kuelling, Construction Engineer,

Wisconsin Highway Commission,
Madison, Wis.

This subject may well be approached
from one of two angles. First, from the

viewpoint of the contractor who is to

operate the pit, and, second, from the

viewpoint of the engineer or public ofla-

cial who is to pass on the material. What
the writer has to say will probably be a
mixture of these two.

Many people view the subject of local

material with suspicion. This is especial-

ly true of contractors who are not desir-

ous of being loaded down with any more
equipment or any more troubles. In Wis-
consin, however, the contractors are grad-

ually coming to look with favor upon this

method of producing material, and there

will be an ever increasing competition
upon jobs where local material is avail-

able.

Economic Governs

In the opinion of the writer, the use

or non-use of local material is entirely

one of economy; in other words, the ques-

tion of which is the cheaper, local or

shipped in material. It is entirely out of

the question for a state, county or local

community to subsidize any commercial
pit or quarry. The writer frankly ad-

mits that commercial pits and quarries

can produce cheaper than a temporary
local plant and advises using them where
the question of freight does not enter

and the difference in truck hauls is not

too great. However, as soon as freight

on a railway enters into the argument,

the handicap of ninety cents to a dollar a

yard enters, a sum which alone more than

covers the average production cost of the

Wisconsin local pits.

Local Commercial Production

Instead of the commercial companies
sitting back and criticizing, the writer be-

lieves there is a good business opportun-

ity for some of them to go into local pro-

duction with one or more small outfits.
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such as will be described below. Plenty
of business could soon be worked up for

such an enterprising producer, as many
contractors with no experience in aggre-

gate production would be only too glad

to hitch up with him.

Some people criticize local material on
the ground of quality. The good Lord
doesn't change the sand and gravel if it is

operated locally, rather than commercial-
ly. Properly operated, as many local pits

are, just as good material is obtained in

one case as the other. Assuming proper
quality of sand and pebbles in the deposit,

sufficient washing and separation of fine

and coarse will produce satisfactory ag-

gregates in either case. Improper opera-

tion will produce unsatisfactory material,

as we all know who have had to reject

material.

Local material may consist of the pro-

duction of fine aggregate alone from a

sand pit, the production of coarse aggre-

gate alone from a local quarry, or the

production of both fine and coarse aggre-

gate from a gravel pit. The subject con-

fines the writer to the last method, al-

though all three are in operation in Wis-
consin.

Wisconsiti Production Data

During the past season in that State,

there were constructed 355 miles of con-

crete road. Of these there were 187 miles

on which the fine aggregates were
shipped on a railway; 84 miles trucked
or otherwise hauled directly from com-
mercial plants; and 84 miles produced in

local operations. In percentages these
run 52.8 per cent shipped; 23.6 per cent

trucked from commercial plants, and 23.6

per cent from local production.

In the matter of coarse aggregate there

were 153 miles on which they were
shipped on railways; 119 miles trucked

from commercial plants, and 83 miles pro-

duced in local operations. In percentages
these are 43.1 per cent shipped; 33.5 per

cent trucked from commercial plants, and
23.4 per cent produced locally. Analyzing
these on a basis of two coarse to one fine

aggregate, it is readily seen that 54 per

cent of the tonnage on these 355 miles

of paving never saw a railway. Naturally

this means cheaper concrete roads, a sav-

ing in freight, easing up on the burden
of the railways, a saving in bond cost, and
an easing up for the contractor in the all-

important matter of financing his job.

This is mentioned to show the ex-

treme importance of a thorough study of

local materials where they exist. The

writer is fully aware that many, in fact,

a vast majority of communities, have no
such opportunities to save money, but
others have and are sometimes passing
by a good opportunity, as we did in more
than one case.

Locating and Testing Sites

A question of equal importance with

the equipping and operating is the loca-

ting and proper testing of sites. There
is no doubt that much of the ill repute of

local production can be traced to lack

of knowledge before operations were be-

gun. Then when the pit failed the whole
question of local production was con-

demned.
In Wisconsin we believe the matter

of locating the gravel is the duty of a

geologist, so all of our material parties

are in charge of a geologist, just as they

would be if we were to seek a deposit

of lead or iron. His knowledge of geology

shows him where to seek the best sup-

plies. This has often been brought out

in a startling manner in the finding of

good pits where the local people insisted

no material existed and where the aver-

age layman or engineer even would not

suspect it. The duty of the engineer,

who accompanies the geologist in locat-

ing, is to study the deposit from the

physical viewpoint of whether or not it

can be successfully operated.

Each party is equipped with a Ford
ambulance of the type used in the World
War. They are also fully equipped with

shovels, picks, scales, containers, screens,

glacial and soil maps, and any other tools

necessary to conduct their work efficient-

ly. Some of the parties carry along small

cooking outfits while practically all of

them sleep in their cars at night They
are paid a salary and have to maintain

themselves out of this. They turn in an
expense account for the car, however.

Each party is given a number of proposed

projects to cover.

The methods of each party vary, of

course, with the kind of material for

which they are searching. Those parties

whose task it is to locate concrete aggre-

gates have to spend more time and take

more care in the results than do those

parties who are locating surfacing

materials.

Locating Aggregate for Concrete

A party locating aggregate for concrete

construction must first try to locate a

satisfactory deposit as near as possible

to the center of the project. If this

is impossible they must widen out in

their search, always keeping in mind
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the disadvantages of long hauls and poor

setups. They must also locate in each

case the nearest water supply and what
it is. They usually do some test pitting,

especially on undeveloped deposits, to

determine stripping and otherwise prove

their conclusions. In general, a field test

is made of the material in the nature of

a silt, colorimetric and screen test. Their

notes are kept on loose leaf forms pro-

vided by the Highway Commission. The
deposits are spotted by section, town and

range, and the owners' names obtained

wherever possible. Each deposit is given

a location number, these numbers start-

ing at one and running upward consecu-

tively in each county; there being no

duplicate numbers In any one county.

Such surveys cost the State in the

neighborhood of $40 or $50 per mile of

project. After the surveys are made and
the field information properly analyzed, it

is up to the materials department and
the district office to see that the most
promising locations are properly test

pitted.

Test Pitting

The test pitting is an exceedingly Im-

portant feature of the work. It must be

done extensively and thoroughly. The
methods involved and the extensiveness,

of course, varies with the kind of material

being searched for. If several miles of

concrete road are to be built out of a pro-

posed pit, it is necessary very thoroughly

to test pit the site, especially if it is an
undeveloped deposit. Enough holes should

be dug to determine the extent and they

should be dug to an adequate depth to

determine the working face. We have

dug holes 30 ft. and over by using box

sheeting of 2-in. boards 4 ft. long dove-

tailed at the ends. It is an easy matter

to construct a windlass operated by hand,

and with a hole 4 ft. square a pretty good
sized bucket can be attached for raising

the material out of the opening. The
samples for testing purposes should be

taken at the time of digging. Our re-

quirement for such purposes Is a repre-

sentative sample of 500 lbs. of pit run

material from the deposit. The samples
should not be taken from one hole but

from several different holes. Probably

the best method of handling the samples

is to sack the material in cement sacks.

Tags are filled out and one placed inside

the sack and one attached after which
they are sent express or freight collect to

the laboratory at Madison. The man
supervising the work also fills out an ag-

gregate sheet furnished by the Commis-

sion describing the deposit, which sheet

he sends direct to the materials depart-

ment. Here a duplicate is made and
sent to the laboratory and the original

kept in the files.

From these samples tests are made,
both on the fine aggregate and the coarse.

Sand briquettes are made for oreakage

at three, seven, and ten days. Coarse

aggregate is tested in specimens 18 ins.

long, 8 ins. in width, and 4.3 ins. in thick-

ness. These are always made at the

same time as specimens of standard ma-
terial. Both are tested at the same time

in a rattler and later in tension and com-

pression. By always running these tests

with a standard, we not only compare
the material with the standard, but with

any other.

The information thus obtained is placed

in the hands of prospective bidders

through the medium of the district of-

fices. The cost of testing material from
one deposit is estimated to be about $35.

If a prospective bidder is still not satis-

fied he may make an investigation of all

the physical features surrounding its use,

such as water supply, topography, soil,

roads, etc.

Of course no proposed pit can be guar-

anteed to be absolutely safe. By this

we mean, that even with the best kind of

test pitting a few pits, where opened up,

disclose objectionable features which
were not apparent before. These fea-

tures may be enumerated as a pit running

to sand, too many oversize boulders, and

a pit containing heavy seams of clay.

These failures, however, are few and
often where there has been a failure,

some bit of negligence or ignorance was
responsible for it.

Effects of Insujj/lcient Test Pitting

For instance, in one case the proposed

deposit was thoroughly test pitted, but

in setting up the plant it was moved just

a little north along the ridge from where
the test holes had been. When the ridge

was opened they encountered huge bould-

ers and had to change the drag line to a

steam shovel. The boulders had not

shown up in test pitting and, in fact, the

south side of the pit, which was the side

nearest the test holes, showed hardly a

boulder. Another case was that of a de-

posit not recommended by the state, but

one which the contractor was eager to

net up in. Consequently, while a small

pit was showing in a ridge It was never

thoroughly test pitted. This result was
disastrous as the contractor was ordered
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to shut down when It was found that

the material was running out, and also

was becoming too dirty to use for con-

crete. Another case was that of a per-

fectly good pit, but wherein inadequate

machinery was placed. The contractor

placed a small movable outfit in this pit

to produce concrete aggregate. The bin

capacity was only 18 yds. While the pit

run material actually ran 50 per cent

sand and 50 per cent stone, the, plant was
too small to handle the waste sand suc-

cessfully, with the result that it was an
absolute failure and was forced to quit

right at the start.

The writer has gone into all this detail

of locating and testing gravel pits

thoroughly to impress the fact that local

production requires considerable gray

matter before one should think of the

equipment and operation.

Production of Concrete Aggregates

The production of concrete aggregates

by means of a local plant is a problem
of some magnitude. In the first place,

let it be said that a plant for this purpose
must be stationary. There is no such
thing as an eflBcient portable plant for

producing concrete aggregate. Another
adequate bin capacity, for if there hap-

pens to be a temporary breakdown in

the pit operating machinery and the bins

are pretty well filled up, the trucks or

other hauling equipment is still able to

operate. Of course, the entire equipment
must be efficient and efficiently operated

as well. Too small a crusher or screens,

not enough horsepower, poor manage-
ment, and a poor pump in case of wash-
ing, are some of the objectionable factors

in a plant not operating efficiently. The
contractor in choosing his set-up and
machinery has quite a problem on his

hands. He should look the proposed site

over well and take all the factors into

consideration. He must consider the dis-

tance he is to be from the project and
also what method of hauling and charging
the mixer is to be used. Of course, the

problem of set-up does not always rest

with the contractor, as there are quite a
number of cases where the county has
owned and operated a pit, supplying ma-
terial for its own day labor crew, or else

furnishing material to a contractor at a

much lower price than he could purchase
it from a conmaercial concern.

Plant Costs

A well built and efficient gravel plant

for producing satisfactory aggregates for

concrete pavement construction should

cost in the neighborhood of $10,000 to

$12,000, including the items of erection.

The reason for a variance between the

above mentioned figures, is the difference

in cost between a washing and dry screen-

ing plant, freight, erection, etc. A plant

of this price has a bin capacity of about

200 yds., which ought to be sufficient.

Below is a table showing the approximate
cost of a stationary up-to-date gravel

plant:
Crvisher $ 2,800
Grizzly screen 5u
Blade Feeder 300
Cables, shieves, etc 300
Hoist 1,000
Drag line bucket 450
Two 60-h.p. motors 2,200
Elevator 500
Screens 400
Lumber for bins, etc 1,000
Cost of erection. 1,000

$10,000
Cost of washing equipment.... 700

Another item which is really an extra

is the measuring device. \A^iere batch
trucks, for instance, are to be used this

is an absolute necessity. There have
been attempts to construct home-made
devices with mediocre success. There
are mechanical devices on the market
which are quite successful. They are,

however, pretty expensive, as an outfit

costs about $500.

Description of Good Plant
Two plants of one contractor are iden-

tically alike, and while not absolute

models of perfection are worthy of de-

scription. An arrow-shaped drag line

bucket handling about a cubic yard at a

time pulls the material up, where it is

dumped through a trap onto the blade

feeder. This feeder is in the form of an
endless belt which has a number of

blades fastened thereon. This turns

slowly and constantly dumps the material

onto the grizzly screen. Thus the materi-

al is fed gradually to the crusher while

the drag line is making its return trip.

The rejected gravel from the grizzly

drops into a No. 4 gyratory crusher set at

about IVz ins. Then the material is car-

ried up to the screens in a bucket eleva-

tor about 50 ft. high and containing ap-

proximately 140 buckets. The screens are

of the revolving type, 4 ft. in diameter

and in sections. The first section is fi ft.

with a ^/4-in. round opening; the second,

4 ft. with 14 -in. round opening, and the

third 6 ft. with elliptical opening 14 -in. by

1 in. in size. For dry screening a screen

of the last section type is probably the

best. However, the last section of screen

should have 2-in. round openings to take

care of any oversize material. A chute

could be built from the end of this screen
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back to the crusher. It has also been
found very necessary at times to insert

a section of i/^-in. round screen to waste
the pea gravel sizes when the gravel in

the deposit runs fine. Two 60 HP motors
furnish the power for operating this

plant. One takes care of the blade feed-

er, crusher, elevator and screens, and the

other the double drum hoist operating

the drag line.

The bins for this plant are 11 ft. wide,

36 ft. long, and 14 ft. deep. They are set

on a concrete foundation 38 ft. long with

a base of 3 ft. and tapering up to 16 ins.

The horizontal timbers resting on this

concrete foundation and supporting the

uprights are 10-ins. by 12 ins. The up-

rights themselves are 10-ins. by 10-ins.

and 12-ins. by 12-ins. Seven 10-in. by 12-in.

timbers are used as braces for the up-

rights. There are also 14 cross braces

6-ins. by 8-ins. in size, seven on each side;

2-in. by 12-in. pieces are used as floor

joists spaced with 6-in. centers. There
is also 3xl2-in. cross bracing on the side,

two being used together making six pairs

on each side. The floor and sides of the

bins are of 2xl2-in. planks, the studding
being the same size as the floor joists.

They are double rodded, the long rods

being li^ ins. in diameter and the short

ones 1% ins. The bin supports or wales

through which the rods are bolted are

6xl2-ins. doubled. These hold the wnole
bin together and there are three tiers of

them, the first 1 ft. above the sill, the

second 4 ft., and the third 10 ft.

Sand Washing

A large proportion of local pits con-

tain enough dirty material to require

washing. There is also something in the

proposition of expediting the work of the

screens by washing, especially on damp
days. A number of different types of

washers are used. Probably the most
common is that of old tilting box type,

with which nearly everyone is familiar.

The valve control or discharge for the

washed sand in this type is dependent of

operation upon the weight of the sand
contained in the settling tank. There are

a few mechanical objections to a washer
such as this. First, the inertia of so

great a weight makes the valve action

slow, so that with uneven feeds the valve

does not always close in time to prevent

a "runaway". Secondly, a tank of this

sort is operated by balanced weights

which to operate quickly must be set so

that the valve does not close tightly

when the feed of sand ceases but while

the water is still coming. Sometimes, un-

less the valve is closed by hand, an
amount of water and clay gets into the

clean sand already discharged.

There are also steel conical tanks on
the market which are quite expensive,

but more efficient as the discharge is

controlled by volume rather than by
weight.

A good many pit operators are using

a washer of a different type. This is

really a mechanical conveyor sort of set-

tling tank. It consists of a large rectan-

gular wash box of wood, with a discharge

for clay and dirty water at one end. The
floor of this box slopes upward at the

other end to the top. A number of

blades are fastened to an endless chain

which operates over sprocket gears at

either end of the t)ox. These blades dip

down into the water, and by close con-

tact with the slanting floor carry the

washed sand to the top where it is

dumped over into the bins. There is a

space at either end of each blade, which
permits excess water to return to the tank.

These blades continually agitate the dirty

water in the tank and keep the dirt in

suspension until It is carried off over the

spillway. Plenty of clean water must be

poured into the tank continually, and it

is well to have several sprinklers playing

on material as it is pulled up to be

dumped into the bins. These washers are

sold in two sizes, 4xl8-ft., and 3xl8-ft.,

respectively, and are priced at about $500,

exclusive of any wash box lumber. The
former size has a capacity of 40 tons of

sand per hour and the latter 35 tons.

Gravel Washing

Any of these washers, of course, are

for sand only. It Is sometimes and, in

fact, always, just as necessary to cleanse

the gravel. For this a water pipe with an

end spray can be discharged into the

screens. This will aid very materially

in pushing the sand through the sand

screen into the settling tank, and also for

separating the sand from the stone, when
It has a tendency to stick together in

damp weather. It is also advantageous

to have a section of closed screen con-

taining angle irons bolted to the sides,

which may be termed a scrubbing cham-
ber. One of the principal requisites for

a successful washing plant is plenty of

clean water. Four-inch pipe should be

used, if possible, and a pump powerful

enough and an adequate water supply

to produce 250 to 300 gals, a minute, ia

necessary.
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Cost and Production Data

From one pit about 6.53 miles were
built. The total job was 7.29 miles In

length or 77,176.4 sq. yds. of paving. The
low bid on this was $1.07 per sq. yd., ex-

clusive of cement, as against the lowest

price bid for commercial material of be-

tween ?1.12 and $1.16. This is a differ-

ence of about 7 cts. per sq. yd., or a

total saving of $5,402.35 on the entire job.

However, the facts that the pit was easily

obtainable and a good set-up, that the

hauls were good, and that several con-

tractors were interested who wished to

go into their own material production,

all had a tendency toward producing one
of the lowest bids per square yard in the

whole state.

Another job consisted of about 8 miles

of 18-ft. paving, the loV bid being $1.19

per sq. yd., and the lowest bid per square
yard using commercial material was
$1.49, or a saving of 30 cts. per sq. yd.

This meant a saving of approximately
$25,344 on this one job. The plant was
equipped with a hoist and upright boiler,

arrow scraper, one 60-HP motor, a loader

elevator, a bucket elevator, old style

washing plant, screens and 160-yd.

capacity bins. Provision was made to

shoot the rejected oversize stone back
into the pit. From this plant approxi-

mately 25,400 cu. yds. of sand and gravel

were hauled out on the road. This meant
an average of about 250 yds. a day on
the road and does not include an aver-

age of about 20 to 25 yds. of material
wasted each day. Material was hauled
in trucks onto the road and stock piled

every thousand feet. From the stockpiles

a fleet of Ford batch trucks carried the

aggregate to the mixer.

Another road, 3.3 miles in length, was
constructed, the low bid being $1.29 per
sq. yd., using local material. The lowest
price bid per square yard using com-
mercial material was $1.45, a saving of

16 cts. per sq. yd. This means a saving
of $5,575.68 on the entire job. The ma-
terial was trucked onto the roadbed,
stockpiled and wheelbarrows used to

charge the mixer. This was the second
season that the contractor had operated
this pit.

Another job of 4 miles was partly con-

structed, about 3% miles being built. The
bid per square yard using local material.

was $1.11, whereas the lowest bid per

yard using commercial material was $1.35,

or a saving of 25 cts. a sq. yd. This is a
saving of $10,137.60 for the entire job.

The material was hauled on the road,

stockpiled, and wheelbarrows used to

charge the mixer. They had about 6,000

yds. of material stockpiled on the sub-

grade before the actual paving work
started. The equipment at the pit con-

sisted of a bottomless drag line bucket,

a plate feeder, a conveyor, a 9xl5-in. jaw
crusher, grizzly, a 36-ft. bucket elevator,

a tilting box type washer, screens and
bins, a 60-HP. tractor, a double drum
hoist and upright boiler, a 10-20 tractor,

and a centrifugal pump. The bin capacity
was small, holding only 90 to 100 cu. yds.

Provision was made to shoot the oversize

stone back to the crusher. The 10-20

tractor furnished power for the pump
which had a capacity of 450 gals, a min-
ute, but only about 300 gals, a minute
were actually used. The production of

this plant was small as it averaged only
about 150 cu. yds. of sand and stone to

the road per day. The smallness of the
crusher was greatly to blame for this as
the 9xl5-in. jaw crusher was only capable
of a capacity of about 10 to 15 cu. yds. an
hour. What they should have had in its

place was a gyratory crusher No. 3 or 4

in size. The bin capacity was small and
the whole plant was not constructed in

as stable a manner as possible, probably
accounting for the numerous delays and
breakdowns. It seems true also from
various observations that a scraper of

the arrow type will handle a larger

amount of material than the bottomless
bucket.

One county operated two local plants.

One contractor built about 40,634 sq. yds.,

using material from one of the county
pits. His price for this of $1.16 per sq. yd.

was based on material at $1 per cu. yd.

in trucks at the pit. This material, had
he shipped it in, would have cost him
$2.18 per cu. yd. for gravel and $1.90 per

cu. yd. for sand in trucks at the destina-

tion. The comparative hauls were about

the same.

The other county pit kept two pavers

going, and about 8 miles of road were
built using this material. It is rather

diflacult to get at the saving involved

here as the contractor's bid did not in-

clude a material price, this being fur-

nished him by the county. The county

highway commissioner, however, believes

that material was being produced in

stockpiles for about 70 cts. a yd. Shipped
in sand and stone would have cost $2.03

and $2.20 per yd. respectively, unloaded

in stockpiles or bins. As in the neighbor-
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hood of 26,000 cu. yds. of sand and stone

were used in building tlie road, it will

be seen that considerable saving was in-

volved (at least $30,000) by developing
a local pit.

Both of these county plants used wash
boxes. Each plant was equipped with a

stiff leg derrick and bucket. The material

as it came from the screens, was loaded

into a large stockpile. From here it was
transferred into the big measuring hop-

pers and loaded into batch trucks.

It will be noted in most of the cases

cited above that competitive bids were
asked on local and commercial materials.

This was done on practically all the early

jobs to have figures for comparison. The
longer in advance the preliminary in-

formation is obtained, the better, provid-

ing of course, the locations are properly

protected by options so that no individ-

ual can corner the supply. The contractor

or county which is to operate the pit

should determine the output desired, the

amount of crushing likely to be required,

and the amount of water needed before

designing the equipment to be installed.

Advantages to Contractor

While the production of local materials

may add somewhat to a contractor's

troubles, it also has its redeeming fea-

tures. He ceases to worry about gondo-
las, freight trains, train crews, paying
for water in sand and gravel, demurrage,
and kindred other pleasant things. He
has his work more concentrated and can
handle his paving crew more efficiently

as he knows more accurately the delivery

of aggregates than where dependent upon
a railway.

In conclusion, the writer fully realizes

that the use of local materials is a high-

ly localized matter, but he also believes

that where local material exists, the sub-

ject is deserving of the very best engi-

neering and contracting talent that can
be given it.

"With us it has not only been the ques-

tion of money savings. It has enabled
us to do work which could not other-

wise be done, as it has relieved the rail-

roads of business which they could not

have handled, and left equipment free for

those jobs which absolutely had to be

handled by rail.

The foregoing paper by Mr. Knelling

was presented at the recent annual meet-
ing of the American Road Builders Asso-
ciation.

THE VALUE OF COMPREHENSIVE
WATER SUPPLY INVESTIGA-

TIONS
/>?/ Alex Van Praag, Jr., of Holbrook, Warren

& Van Praag, Consulting Engineers,
Milliktn Bldg., Decatur, III.

Perhaps no one element is more directly

responsible for the uneconomical opera-
tion and high maintenance costs, and the
ultimate failure and abandonment of mu-
nicipal water works stations than the
failure to conduct a comprehensive and
systematic study of the community's
water resources prior to the construction
of the water works system. By a com-
prehensive and systematic study of the
community's water resources is meant a
thorough knowledge of the available
sources for a water supply development,
together with a reasonable understanding
of the possibilities of the chosen source
of supply with respect to future extensions
and enlargement; and also a complete
analysis of the relative costs of develop-

ing the available sources of water sup-
ply, including operation and maintenance
costs. The object of this paper is to dis-

cuss the value of such preliminary studies

insofar as they apply to shallow ground
water sources.

Abandonment of Sotirccs of Rupply
That an accusation of this character is

based upon sound facts and is just, is

evidenced by the substantial number of

municipalities which from time to time
entirely abandon one source of supply in

favor of a newly located source, not infre-

quently in close proximity to the original

or former source of supply.

Influence of Local Conditions

It is manifest, if the above mentioned
preliminary studies are to be made, that

one of the first and most vital determina-
tions in the study is an assembly of the
facts concerning the water bearing strata.

Now, throughout certain sections of Illi-

nois the nature of the geological structure

is relatively well known and the records

thereof are reasonably complete. For ex-

ample, in most of our northern counties

it is reasonably certain that an ample
water supply of good quality is readily

obtainable if wells are drilled to St. Peter
or Potsdam standstone. In such a case a
preliminary study requires no extensive

prospective or test drillings to determine
the local geological structure, but may be
considered primarily, if not solely, for the

purpose of ascertaining the type and prob-

able cost of any proposed installation.

In otlier sections of Illinois, however.
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the prevailing conditions are decidedly dif-

ferent. In central Illinois, for example,
the major number of our public water
supplies are derived from shallow ground
sources, more generally from water bear-

ing glacial drift deposits. The records of

drillings in one community are of little it

any value to a neighboring community,
and in general the records themselves are

very meager. Moreover, the glacial drift

is peculiarly irregular and non-homogene-
ous and there is no certainty in securing

any ^preciable volume of water until ex
tended drillings and extensive pumping
tests have been made. Under these con-

ditions the preliminary studies in connec-

tion with a proposed water supply installa-

tion are of grave importance, for on their

thoroughness not only depends the possi-

bility of the installation from a financial

standpoint, but also the feasibility of any
installation being made at all. Still

further, the reliability and operating suc-

cess and the cost of maintenance in such

cases is entirely dependent upon the ac-

tion taken as a result of the preliminary
investigation.

All too frequently preliminary investi-

gations of ground water supplies are not

made at all or they are directed by the

unqualified judgment of local persons in

preference to being based upon an assem-
bly and study of facts and data best inter-

preted by engineers experienced in water
supply developments. It seems to be the

general, mistaken impression of public

olficials that the first available funds
should be expended at once for a part of

the necessary equipment for the water
works instead of using the first modest
expenditure for investigation to insure

the water works installation being a per-

manent and economical one.

Mt. Pulaski, III., as an Example

In order to elaborate somewhat on the
necessity of preliminary studies and suit-

able test drillings the author assumes the

liberty of referring to, and analyzing, the

water supply history of a particular city

with which he is personally familiar. It

is one which presents a typical case.

Mt. Pulaski, 111., is a city of 1,510 pop-

ulation. It is built upon the peak of an
abrupt hill, one of a few high points in

central Illinois. The surrounding terri-

tory Is quite flat and the nearest well de-

fined watercourse is approximately 3%
miles distant.

The original water works at Mt. Pulaski
were installed in 1895 and the source of

supply then comprised a single well about
85 ft. in depth, penetrating fine sand, and

located at the public square on the very
peak of the hill. About 1907, only twelve
years later, a new water works station

was constructed in the southwest part of

the city, the supply then being derived
from three dug wells, penetrating a layer

of fine yellow sand of more or less indefi-

nite depth. Each well was 33 ft. in depth
and was walled with stone. These three
wells which are still in service are all lo-

cated on a single tract of land enclosing
about %, of an acre. Another similar well

but with a 23 ft. tubular extension in its

bottom was also located nearby and for-

merly was held in reserve to meet exces-

sive demands though it later was entirely

discarded as a part of the public water
supply.

Since their construction these wells

have ever been subject to clogging with
fine sand, thereby reducing their capaci-

ties, causing undue wear on pumping
equipment, and resulting in exorbitant

maintenance costs. Their yields have ac-

cordingly been totally inadequate and the

cause of a general restricted use of water.

The restricted use of water has resulted in

a general tendency to depend upon private

wells, all of which circumstances of

course, assist in raising the unit operating

costs of the public supply.

For some time the city council has re-

alized the necessity of improving the city's

water supply resources and during the

past year it was prevailed upon by its

engineers to conduct a series of test drill-

ings in the hopes of locating a more satis-

factory source of supply.

The engineers outlined a systematic pro-

gram of drilling based upon a study of the

surrounding topography, assembled rec-

ords of previous drillings, and a knowl-

edge of the general geological structure

in the vicinity, and the drilling program
was instituted.

A series of holes were drilled progres-

sively to the east and south along a
more or less meandering line lying Just

south of the city, where the available

data indicated a satisfactory supply was
most likely to be located. As each test

well was drilled samples of the drillings

were collected for examination and ac-

curate logs of the wells were drawn. The
logs were platted in section to their true

elevation along sections drawn through
the principal lines of the drill holes, and
an accurate plat was made showing the

location of each test hole. This data not

only served its purpose during the prog-

ress of the drillings but is now a matter

of permanent record.

A total of 22 test holes were drilled be-



April. 1923 MUNICIPAL AND COUNTY ENGINEERING 161

fore a supply of satisfactory volume was

located and the final location determined

for a new pumping station. As a result

of the drillings, however, the city has lo-

cated a water bearing strata consisting of

coarse sand and clean coarse blue gravel

approximately 17.5 ft. in depth and lying

between depths of 40 and 57.5 ft. below

the surface. The deposit is under a static

head of water which rises to within 14 ft.

of the surface.

Before concluding the test drillings the

city conducted a pumping test on an 8 in.

well located at the site of one of the test

drillings. The test was conducted under

the direction of the engineers assisted by

representatives of the Illinois State "Water

Survey and the State Department of Pub-

lic Health. It included a continuous

pumping of the well for 26 hours, more or

less, during which time measurements of

the well discharge and of the draw-down
both at the well itself and at other near-

by points were simultaneously recorded.

It should be noted that while the draw-

down when first pumping the well was
marked and rapid, yet with continued

pumping the water level gradually as-

sumed a more or less permanent level and

at no time was it lowered to the top of the

water bearing strata.

The test data secured indicates that the

city can produce from a single well in the

vicinity a sufficient supply of water to

satisfy its present demand with less than

six hours of continuous pumping. Here-

tofore the present wells have been ex-

hausted after a relatively short period of

pumping, and it became necessary to dis-

continue pumping until they again were
replenished, and the supply accordingly

has been extremely doubtful at all times.

The total cost to the city for conducting

the test drillings approximated $1,500 and
the city is now having prepared the neces-

sary plans and specifications for a new
pumping station. This new pumping sta-

tion will probably be constructed during

the coming year. It makes the third

water pumping station to be constructed

in a period of 28 years. It is 16 years

since the construction of the present sta-

tion.

It should not be assumed that the Mt.

Pulaski situation is an unusual one and

that it did not offer its difficulties all

during the period of the drilling. As a

matter of fact it was necessary at the out-

set, in order to satisfy certain members
of the city council, to drill two holes on

the present pumping station lot. Both of

these holes were drilled to more than
twice the depth of the present dug wells

and each penetrated but a negligible depth

of fine yellow sand, water bearing, and
thus showed conclusively that the present

location is a most unsatisfactory one.

Again, after sinking some 7 or 8 holes

with only moderate success the city,

against the advice of its engineers, again

returned to the present water works site

and sunk in the immediate vicinity at

least two more holes.

Also during the course of the drilling

it was necessary to satisfy the demands
of certain council members who have a

religious belief in the unfailing "water

witch." These particular members, it is

interesting to note, were able by the use

of the "witch" to trace the water bearing

strata from one of the test hole locations,

after the test hole had been drilled, for

a distance of nearly 150 ft. towards the old

pumping station site. At this point they

were forced to discontinue the use of the

"witch" because of severe cold weather

and unfortunately the weather has not as

yet sufficiently moderated to permit their

again bringing out the "witch" for further

service.

Now it should be noted also that at Mt.

Pulaski there were no visible or outstand-

ing assurances of success in locating a sat-

isfactory water supply if the test holes

were sunk excepting the convictions of the

engineers who had devoted some time and

study to the local situation. To be sure,

many of the first holes sunk indicated dis-

couraging results and it was not until the

entire 22 holes were sunk that conditions

were considered satisfactory to warrant

discontinuing further investigations. On
the other hand in a similar study at Witt,

Illinois, it was found necessary to sink but

5 holes when sufficient data was secured

to warrant discontinuing drilling.

Now it is not of general interest that

Mt. Pulaski has experienced particular

success in improving its water supply by

drilling. The Mt. Pulaski experience is

discussed herein because it embraces a

typical experience and illustrates the one

point the author wished to impress, and

that is this, by a modest expenditure for

test drillings and preliminary investiga-

tions and by truly studying and investi-

gating its water supply resources this city

has located a source of water supply suffi-

cient to warrant the abandonment of its

present supply in favor of a new one.

This new supply was only recently in-

vestigated, but had it been properly inves-

tigated before the preceding two water

pumping stations were installed it would

doubtless have made unnecessary the very

large expenditure for rebuilding at least



162 MUNICIPAL AND COUNTY ENGINEERING Vol. LXIV—

4

twice, and also it would have eliminated
very largely the relatively exorbitant

maintenance costs which have been ex-

perienced by the city for the past 28 years.

Many other cities have had much the

same history as Mt. Pulaski; and not un-

til the value of thorough preliminary
studies is fully appreciated can we expect

to eliminate this needless waste of money
on water work improvements.
As engineers or persons otherwise in-

terested in the proper development of pub-

lic water supplies it remains with us to

exert every effort to make sure that fu-

ture water supply installations will be
made based upon sound facts and not

upon chance judgment. In other words, if

we wish to insure proper and economical
water supply installations, and assist in

preventing expensive rebuilding pro-

grams, we must impress the responsible

oflBcials with the necessity of comprehen-
sive and systematic preliminary water
supply investigations directed by compe-
tent engineers. By such means only can
we prevent the continued recurrence of

experiences such as those of Mt. Pulaski.

The foregoing paper was presented at

the recent annual meeting of the Illinois

Section of the American Water Works
Association.

MAINTENANCE OF MACADAM
ROADS WITH BITUMINOUS

MATERIALS
By H. S. Perry, Assistant Chief Engineer of

Maintenance, Ohio Department of High-
ways, Columbus, Ohio.

The maintenance of macadam roads is

about the biggest problem in road main-
tenance in Ohio as well as in many of

the eastern states. At the end of 1921
there were 1,153 miles of waterbound ma-
cadam and 624 miles of penetration ma-
cadam under state supervision in Ohio,

representing 47 percent of the State im-

proved mileage. On the surface only of

this mileage there was spent a total of

$2,393,500, representing 40.5 percent of

the expenditures of the Bureau of Main-
tenance for that year. The surface main-
tenance of waterbound macadam repre-

sents about $1,600,000 of this, or $1,375

per mile of surface, the average width for

the entire State being about 15 ft.; bitu-

minous macadam maintenance represents

about $800,000 of this, or $1,285 per mile
of surface averaging 16 ft. in width. It is

necessary to qualify the above figures

with the remark that the waterbound fig-

ures Include 95 miles of resurfacing at a

cost of about $800,000 and that the bitu-

minous macadam figure includes 40

miles of resurfacing at a cost of about
$475,000. The plain maintenance figures

therefore for 1921 were about $760 per
mile for waterbound and about $590 per
mile for bituminous macadam.

Surface Patching
There is no end to the manner and

method of repairing the surface of a ma-
cadam road, the variations in manner
ranging from the experimental to the ex-

pert, and in method depending on the ma-
terials used.

(a) The paint patch will be first dis-

cussed. The original purpose of the paint

patch was to cover up a barren spot on
the surface where the surface treatment
had worn off. We have broadened this

in Ohio to a point where quite a heavy
patch can be made by painting. In mak-
ing a skin paint patch it is desirable to

use a fairly light bituminous material

—

such as medium tar (with a viscosity of

about 30). Tar or asphalt cut back make
satisfactory light paint patches—better

in fact than medium tar, but are much
more expensive. We are following the

State of Pennsylvania in developing a

cold asphalt by fluxing back a hot asphalt

with naphtha, principally for surface

treatments; but it will in all probability

be a satisfactory material to use in paint

patching. It is not out of place here to

emphasize the extreme desirability of not

using too great a number of bituminous
materials in maintenance work. As a

class the labor units do not make a very
great pretense at brain work and there-

fore are likely to become confused with

too much to remember. Local conditions

should always be used as a guide in de-

termining the number of different kinds

of bituminous materials. If there is but

a small volume of work, tar or asphalt

cut back, which can be used for practi-

cally all kinds of surface patching, should

be purchased, perhaps to the exclusion of

any other material.

Skin Paint Patch
In preparing the surface for a skin

paint patch, it is only necessary that the

surface be clean and quite dry, inasiauch

as this work presupposes a previous sur-

face treatment. During the major portion

of the working season the materials men-
tioned above are sufficiently fluid to omit

heating. Heating, however, is of value,

especially with the cut backs, and with all

materials in cool weather, in that it as-

sists in drying the surface and assists

the laborers in a more uniform applica-
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tiou and increases adhesion with cover-

ing. The surface should be covered liber-

ally with the bituminous material used,

at least in a quantity that will equal or

slightly exceed the amount of bituminous
materials on the adjacent surface. For
a covering in this case considerable lati-

tude obtains. It is not necessary that the

covering be dry, although a better job will

result, if dry. Gravel, crushed or round,

slag, limestone, igneous rocks, crushed
and of good quality, and of size one-tenth

inch to three-quarter inch, depending on
availability, may be used. An ample sup-

ply should be used, since traffic will whip
off a considerable amount. If it is ap-

parent that a rainfall is imminent, work
of this nature might well be delayed; it

is highly desii'able that one day's dry
weather follow it up, to expedite setting.

This kind of patching gives variable re-

sults, depending on dryness, cleanness,

traffic, subsequent weather, etc., and
should be followed up with subsequent
bituminous protection.

Heavy Paint Patch
The heavy paint patch has grown con-

siderably in my favor during the past two
years and in my opinion bids fair to en-

tirely supplant any kind of thin cold mix
patching. In the construction of this

heavy paint patch but one bituminous ma-
terial is being used. This is hot tar, a
heavy tar requiring heating at all times,

and approaching penetration tar in its

float test requirements. This patch is to

be used to remove depressional areas,

chatter bump dips, and to build up slight-

ly low edges. Also in the prevention of

slipperiness on treated macadam surfaces

I know of no better method than the use
of the hot tar paint patch. In my opinion

it is necessary to carry on this latter

method by hand, since only in this way
can an ample supply of screenings be in-

corporated into the surface. If a distrib-

utor operation is attempted, there will

be too great a cooling of the bituminous
material and too complete a covering of

the screenings with tar, thus destroying
the mosaic surface that would othei'wise

be produced by hand. The same princi-

ples apply in the construction of this as

with the skin paint patch. As a covering
a hard crushed material is necessary, of

a size one-quarter to one inch, varying
the size of the material with the require-

ments. As a preventive of slipperiness on
grades, a covering approaching the upper
limits would probably be preferable. Vol-

ume of traffic would also be an influenc-

ing factor here as elsewhere, the greater

volume warranting a coarser material. It

is my opinion that, generally speaking,

for maintenance as well as for construc-

tion, the tendency has been to use entire-'

ly too small sized stone.

The same things hold true in the use of

bituminous materials in surface mainte-

nance. The general tendency seems to

be toward the substitution of a heavier

material for a lighter material of the

same base for a particular grade of work.

This is especially true where such change

would tend to reduce the number of bitu-

minous materials used. During the past

two years the Ohio specifications have

dropped 3, and now carry 16, of which 7

are asphalt and 9 tar.

Cold Mix Patch

(b) Next comes the subject of the cold

mix patch. This includes asphalt emul-

sion, rock asphalt, and cut back (tar or

asphalt). We have not seen fit to develop

the use of asphalt emulsion, due to price

and to the fact that it is injured by freez-

ing, due to its water content. It has other

minor objections, but is a highly satis-

factory material. The use of rock as-

phalt as a cold patch material in Ohio

has shown that it is a remarkable materi-

al. It is excellent in pot holes and in the

repaving of sections of sheet asphalt and

asphaltic concrete, in that the sole equip-

ment required is a roller, together with

minor tools, of course. This material re-

lieves one of the necessity of using a hot

mix plant for sheet maintenance and in

this respect is very satisfactory. A com-

paction of one-third must be allowed for.

Cut Back Patch
The cut back patch has been developed

very extensively in Ohio, both asphalt

and tar being used. It is adapted to

wide usage; and its abuse is about in

proportion. There are several variable

conditions that determine whether or not

this patch is to be successful. The qual-

ity of the bituminous material, the mois-

ture content of the aggregate, the qual-

ity, shape, and sizing of the aggregate,

the proportion of the mix, the care in

placing, and the subsequent attention to

prevent raveling, are the chief elements.

We have gradually varied the quality of

both asphalt and tar cut back, so that

we now have fairly satisfactory materials.

I believe, however, that a further increase

in the viscosity of tar, say ten points to

50-70, would improve it. A very great

source of trouble arises in the second

element: moisture content of the aggre-

gate. I have frequently observed the

curing mix covered with tarpaulins and
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the untreated left unprotected; not that

it is all advised to protect the curing mix;

it is much more important, however, that

the untreated aggregate be kept dry. We
have during the past two years con-

structed a number of mixing sheds. These
sheds are primarily designed for the pur-

pose of guaranteeing a dry aggregate.

They also provide quarters in which to

carry on this work in inclement weather
and are giving excellent satisfaction.

Good cut back patching cannot be se-

cured unless the aggregate is absolutely

dry. The quality and sizing of the aggre-

gate are of importance. Inasmuch as the

resultant product is worth $8 to $10 per

ton, this fact alone should warrant the

use of a hard and tough aggregate. None
but a crushed material should be used,

since rounded material tends to induce

waving. We have found it desirable to

use two sizes: three-quarters to one-

quarter, and one-half to one-tenth. In a

great many cases a mixture of these

sizes, about two-thirds of the coarser and
one-third of the finer, have proved very

satisfactory. Occasionally a coarser ag-

gregate has been used; but generally

when this is the case a penetration patch

is to be preferred. The aggregate should

be free from dust, since dust prevents the

proper coating of the aggregate. Some
authorities use sand as a part of the ag-

gregate; but sand seems to have the

same objections as dust; besides its use
brings in another variable factor, and its

use is not necessary to secure density.

(TraflBc will take care of this item.)

The proportions of the mix deserve spe-

cial consideration. Too frequently the

laborer will hazard a guess as to "how
much is a shovelful?" It is very impor-

tant to know exactly how much of aggre-

gate and how much of bituminous materi-

al is used. If the hand mixing method
is used, a bucket should be the unit, and
not a shovelful. If a mixing machine is

used, let a line be marked on the skip at

a point determined by a definite number
of bucketfuls, and let this line be care-

fully observed. If mixed by hand, the ag-

gregate should be spread out on a plat-

form ample in width for two men to work
opposite, and the bituminous material

spread over the aggregate. This should

be turned seven or eight times, at least,

until all the aggregate is coated. Neither

the earth nor the surface of the road

should be used as a mixing platform; the

earth being a wasteful place, and the sur-

face of the road dangerous. If mixed by
machine, the drum should not be over

two-thirds full when running, and the

batch should be mixed three minutes.
The mixer should be cleaned with kero-

sene daily when in use.

The proportions vary with the method,
more bituminous material being required

by hand than by machine, and more be-

ing required when a poorly graded aggre-

gate is used than when a well-graded

aggregate is used. An excess of fines re-

quires more bituminous material, as does
also a porous aggregate, especially slag,

which should not be used in cut back, if

it is possible to avoid it. In general a
well-graded aggregate mixed by hand
should require by volume one part tar or

asphalt cut back to twelve parts aggre-

gate; by machine add one-half to one part

aggregate. If slag is used it is almost
imperative that the mixing be done twice,

using 1 to 12 or 13 during the first mix-

ing; and after an interval of one or two
days, permitting the absorption of the

bituminous materials, remix, using about
one-third more bituminous material. Let
it be remembered that a successful mix
requires bone-dry aggregate. The care

in placing the cut back is an item that

deserves its consideration from the stand-

point of aesthetics as well as durability.

Those placing the cut back shoulQ care-

fully follow the depression, remembering
to lay the patch slightly high, carefully

raking and smoothing the surface with

a shovel (square pointed) and tamping
the surface uniformly with a steel 8x8-in.

tamper. Remember that it is easier to

build up a low patch than to chop off a

high patch, and do not worry about

whether the first patch placed is going

to iron out just right under traflBc. In

tamping do not cover the patch with

clean stone to prevent sticking to the

tamper. A little kerosene on the tamper
on occasion will take care of this annoy-

ance. Before placing the cut back the sur-

face of the road to be patched must be

painted. Let the painting extend in an-

nular rings, 6 to 8 ins. around the entire

cut back area.

The most desirable material to use Is

heated hot tar or heated cut back. Be
careful in heating cut back, as it is quite

inflammable. Use nothing less than a 2-

barrel (110-gal.) kettle, so that the entire

contents of one barrel can be deposited in

it at one time. This painting will require

about one-third to four-tenths gallon per

square yard. Be careful to prevent the

formation of pools in low spots in the

surface. After the completion of the cut

back patch, cover the marginal 6 to 8-ln.
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space with untreated % to i/4-in. stone.

This will serve the double purpose of eas-

ing off the patch and protecting the edge.

Under no circumstances should it be

omitted. In case the cut back patch

reaches to the edge of the metal, the fur-

ther precaution should be taken to keep

the edge true to line. It is good economy
to use two by fours flat as marginal

forms. The cut back along the edge must
be carefully tamped vertically before the

forms are removed and at an angle ol

45 deg. immediately after their removal.

Let this tamping be done carefully, as the

initial failure of an edge patch usually

takes place at the edge and can be pre-

vented by careful attention.

And last in the care of a cut back patch

comes the question of subsequent atten-

tion. Regardless of careless proportion-

ing and moist stone, careful maintenance

can keep a patch of this kind from ravel-

ing. It must not be neglected, whether
traffic be heavy or light. Heavy traffic

will iron the patch down, but it will also

cause it to ravel. Light traffic will not

Iron it sufficiently to prevent its weather-

ing. Immediately on the first evidence

of raveling, the patch must be painted,

using a fairly heavy material. Medium
tar will not prove satisfactory, as it is

absorbed too readily, and the quantity re-

quired would be so excessive as to soften

the patch. Use either hot tar or cut back,

either sufficiently heated to be spread

readily in a uniform coating.

As an evidence of the virtue of this

subsequent maintenance, I would like to

observe that our Eastern Division on 50

miles of the National Road, consisting

principally of brick, has done a great

amount of cut back patching during the

past year and to my knowledge has not

lost one patch. Cut back patching on

brick is most difficult, and success in this

case I attribute largely to painting the

patch on initial raveling. I am quite will-

ing to state as my conviction that if the

above considerations are all carefully fol-

lowed there will be very few failures in

the use of the cut back patch.

Penetration Patch
(c) The use of the penetration patch is

more or less limited. Some say that they

can make this patch stick; and that they

therefore use it always. This should not

be the case. As a general rule there

should be no trouble making the penetra-

tion patch stick. Its chief objection con-

sists in getting a rough job, because a

thin patch can hardly be made in this

manner. This patch should be used only

where the place to be patched is about

3 or 4 ins. deep. Stone IV^ to 21/2 ins.

in size should be used and the patch made
after the manner of a construction job.

Penetration tar or asphalt should be

used and in the proportion of about 1 gal.

per sq. yd. per in. depth. Preceding the

application of the bituminous material

the stone should be rolled with a 10-ton

roller, taking care that on a large patch

the proper cross sections be secured by
the proper addition or removal of stone

and re-rolling. Let the screenings be

clean (% to i/4-in.) and spread by longi-

tudinal casting and not transverse. This

latter method of casting from the edge

over toward the center is very likely to

leave ridges in the patch that no amount
of rolling can eliminate. In case the

patch is small, it is best to see that it is

built just a trifle low and later built up

by cut back or paint patching or both.

A penetration patch should never be at-

tempted without the use of a road roller,

whereas a cut back patch does not i-equire

a roller unless traffic be light, or the

patch very extensive, and in this case the

use of the roller is justified for the sake

of speed. If the penetration work is not

very extensive, the use of tar would likely

be preferable, due to the fact that it

requires less heating. If the volume of

this work is large, requiring tank car

usage, either tar or asphalt might be

used, depending on the price applied.

Repairing Breaks in Waterbound Road
(d) We have had frequent breaks clear

through the surface of a waterbound road,

with no roller to use in their repair. The
customary method followed with excel-

lent results has been to dig out the failed

portions and tamp in coarse stone in lay-

ers by hand until the hole is brought up

about flush, filling with fine screenings

dry tamped. Then the surface is amply
covered with screenings kept in position

daily under traffic for a week or two, de-

pending on traffic, until pretty well com-

pacted. It is then cleaned thoroughly,

painted and brought up with cut back and

paint patching several times until there

is no more settlement. The secret of

success in a patch of this or any other

kind consists in getting results that traffic

will not shy away from, the answer be-

ing that one must secure a uniform easy

riding patch of the same color and ap-

pearance as the rest of the surface.

I might note that our waterbound sur-

faces are all maintained by bituminous

treatments and that traffic naturally shies

from one of these traffic bound spots be-
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fore it is surface patched. The result is

that during the first day after it is surface
patched it goes down very decidedly, due
to the fact that traffic is no longer afraid
of it. I mention this as a trifling incident;
it is, however, an illustration of one of
the requirements of good patching taking
into consideration the psychological ef-

fect of the appearance of a patch on the
automobile driver. Many a driver will

shy from an unsightly patch just as he
would from a hole, even though the patch
be substantial. The first lesson for a
laborer to learn in making a patch is

neatness; the second, accurate observa-
tion of his and others' previous work. Ex-
perience is of course the teacher, but one
possessing these two qualifications is al-

most sure to develop into a good man.
Surface Treatments

The purpose of a surface treatment
should be two-fold: It should waterproof
the surface and it should offset surface
abrasion. In some quarters it is the be-

lief that the treatment should be merely
a waterproofing of the surface, and con-
sequently an annual treatment of a light-

bodied material is applied. There can be
no question, it seems to me, but that this

only partly takes care of the problem of

macadam maintenance. I believe, how-
ever, that the formation of a thick protec-
tive mat should be discouraged, as this

mat will very frequently lead to exces-
sive maintenance costs in itself. The cor-

rect thickness of a surface mat should be
determined by the texture of the surface
and should be only such as will just cover
the projecting tops of the surface stone.
In what follows, a brief attempt will be
made to outline present practice in Ohio,
where I think the surface treatment has
been developed in a very satisfactory
manner.

General
A surface treatment consists in the ap-

plication of about one-fifth to two-thirds
of a gallon of tar or asphalt per square
yard. This application is made either hot
or cold, depending on the quality of the
material and the season of the year; it

also varies in kind and quality, depending
on the requirements of the surface.

Whether to use tar or to use asphalt In

surface treatments has been a mooted
question. This perhaps applies also to a
choice between these materials in other
maintenance work. An inexperienced or
personally interested party can certainly
mess up the work by arbitrarily deciding
that such and such materials shall be
used without regard to requirements or

possible effects. It is a criminal shame
that political expediency, inexperience, or
personal interest should have the least

say in this and allied maintenance and
construction problems.
When it comes to a choice between tar

and asphalt for surface treatments, the
initial cost is but one of the items of

consideration, and it is usually of minor
importance. In general tar has the ad-

vantage of being suited to wider usage;
whereas asphalt has longer life. Tar gen-
erally costs more than asphalt, but re-

quires less covering and less subsequent
watching; the initial cost of the treat-

ment is by no means to be determined
by the cost of the bituminous materials.

Asphalt should not generally be applied

so heavily as tar. In this respect its cost

is reduced relatively, in spite of its large

covering requirement. Tar can generally

be placed on any surface; whereas as-

phalt usually requires a rough, previously

treated surface. We have developed
light, medium, and heavy bodied materi-

als to take care of the various surface

conditions. Cold asphalt and cold tar are

the light materials, medium tar the me-
dium, and hot tar and hot asphalt the

heavy bodied materials. Heretofore, we
have used practically nothing but cold

tar as the light material. As noted be-

fore, however, we are developing a cold

asphalt as a naphtha cut back from hot

asphalt and expect to try it our during

1923. At the same time we have been
using a light material of hot asphalt gen-

erally, rather than tar, as the heavy
bodied material. In general a new water-

bound road should have a penetrating

treatment of light bituminous materials:

a waterbound retreatment or bituminous

macadam original treatment should gen-

erally require medium; a rough, well-

voided, large-stoned previously treated

surface might generally take a light treat-

ment of heavy bodied material. Hot as-

phalt requires such an excess of screen-

ing and so careful watching that even the

location of the proposed treatment should

be given consideration. If traffic is heavy
and the shipping point for covering re-

mote and haul conditions bad, it should

not be used, even if the surface condi-

tions might warrant its use.

Islciv Waterbound
We will now discuss in some detail the

quantities and kinds of bituminous ma-
terials to use on the different macadam
types. A new waterbound road should

be given very careful cleaning before its

first treatment. Its subsequent surface
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maintenance depends very largely on its

initial treatment. This type should be

traveled considerably, if possible, before

treatment, even if the surface starts to

ravel. The treatment should not be ap-

plied after the fall rains start in, or at

any time when the surface is not en-

tirely dry to a depth of 3 or 4 ins. It

should be very thoroughly swept with a

rotary broom in good condition, entirely

removing all surface dust and exposing

the stone down as far as possible, even

if some raveling occurs. If the edges or

any other portion of the surface require

the use of a light giader, or handwork, to

remove a mat of dust or screenings, let

same be used. The surface should be com-

pletely cleaned before treatment. As
stated before our present material is

cold tar and it is extremely satisfac-

tory. It is sometimes combined with

medium tar, where the length of the sec-

tion is sufficient to warrant the shipping

of each in lank car quantities. If noth-

ing but cold tar is used, the first treat-

ment consists of about one-third of a

gallon per square yard. If the weather

is quite warm, this material will be

absorbed without covering, in one or two
days. This will penetrate one-half inch

or more and gives a surface the ap-

pearance of a penetration road. This ap-

plication we then follow up with about '%.

gal. cold tar or 1/5 gal. medium tar, de-

pending only on tank car grouping. These
two materials are very similar, the higher

limit of viscosity for cold tar approaching
closely the lower limit for medium tar.

As a covering for this treatment % to ^4

in. crushed stone or slag, or i^ to 1/10 in.

gravel is used; the quantity per mile of 16

ft. pavement varies because of the weight

of the various materials, but runs ap-

proximately for this, 60 gal. treatment 100

tons for stone, 80 for slag, and 110 for

gravel. If the cold tar can be absorbed

without covering, as is often possible, de-

duct 20 tons from each of these figures.

For this treatment it is not at all serious

to have too small an amount of co\ering

on hand, provided the supply is spread

uniformly. At the same time it is prefer-

able that an excess amount be on hand.

It is also generally desirable that one side

of a road be treated at a time, for the

sake of traffic; but this treatment dries

out so quickly that little inconvenience is

experienced. It may be desirable to treat

hilly country with cold tar or possibly

cold asphalt always, so as to preserve

roughness, without covering, or with but

a very limited amount of covering.

Retreat ))ient.s

A waterbound macadam retreatment

sliould follow an original treatment the

succeeding season; successive retreat-

monts can usually follow every second or

third season. There is generally very lit-

tle difference between a waterbound re-

treatment and an original or retreatment

on a bituminous macadam surface as to

kind and quantity. It is usually satisfac-

tory to apply about 0.30 gal. medium tar

and, where conditions warrant, about 0.25

gal. hot asphalt. We have tried as low as

0.20 gal. medium tar, but the mat secured

was found so thin as to do very little good

and consequently required treatment the

following year. It is my opinion that al-

though the inconvenience does not last a

great length of time, we owe it to trafiic

to avoid annual retreatments if it is possi-

ble to do so.

If the retreatment is tar, covering as

specified for the original treatment may
be used in quantity about two-thirds. If

it is desired to produce a rough surface,

due to hills, or special traffic require-

ments, such as a preponderance of horse-

drawn vehicles, or heavy automobile traf-

fic, a coarser covering should be specified,

and of a hard crushed material. The use

of a heavy roller is here necessary, in or-

der to force the covering into the surface

and crush the coarser element. In pro-

ducing a rough surface it is necessary to

avoid the use of asphalt, as this material

naturally requires a great excess of cov-

ering and absorbs it, with the result that

a uniform mat is produced that soon pre-

sents a fairly smooth surface. When hot

asphalt is applied, the use of a roller

should be dispensed with. The 0.25 gal.

treatment absorbs as much covering as the

0.60 gal tar specified above, and it must be

so completely covered in order to prevent

its picking up that traffic is very little in-

convenienced. Besides the use of the rol-

ler is very likely to cause picking up, due

to its own weight and the freshness of the

asphalt. It is true that traffic will kick off

some of the covering, but this only goes

to the edge of the road, and since this

particular treatment needs close watching,

there is thus provided along the edges an

amount of covering that can readily be

swept back into the surface in case of

bleeding.

With this treatment it is imperative

that surplus stock piles be distributed

along the road at convenient places. For

once picking up starts, it is almost Impos-

sible to prevent disaster unless the supply

is at hand. Unlike tar, a hot asphalt

picked up spot will not heal itself but
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must be patched. If this treatment does
start to pick up and no stock piles are on
hand, a light application of dust from the

shoulder upon the bleeding up spot may
suffice to prevent further trouble. But in

the preparation of a section for a hot as-

phalt treatment, the first care should be
to stock along the road the surplus, and
then distribute the covering. Do not re-

peat hot asphalt. Follow with a cold or
medium treatment once or twice. Then
use hot asphalt again, if desirable. This
should tend to discourage waving. Hot
asphalt should not follow itself after less

than a four-year interval.

In Ohio we operate ten complete surface

treating units. These consist of pressure
distributor, camp truck, supply truck, ro-

tary sweeper. Six men complete the per-

sonnel, not including, of course, the labor

required for spreading covering material.

Each of these outfits treated an average of

90 miles during 1922, showing that for the

state as a whole, biennial treatments are
required. The distributors range in ca-

pacity from 1,000 gals, to 600 gals., the
lighter proving satisfactory in hilly coun-

try with scattered work. The camp truck
is a 1922 innovation and has proved itself

highly efficient. It houses all the men and
is equipped for cooking purposes. These
outfits were built up by crews themselves
during the winter previous. Later on it

Is proposed to add to each unit a power
covering spreader. Up to date there is

nothing on the market that has proved
satisfactory, in our estimation. Several

horse-drawn spreaders are on the market,
but it is our notion that the covering
should be spread ahead of any part of the

spreading unit, in order to secure good
results. Spreading by hand is expensive
and one can well afford to consider means
of getting away from it, if possible. It is

quite difficult to get covering spread uni-

formly by hand. However, when cast by
shovel carefully good results can be se-

cured, provided the laborer casts sideways
and does not throw the covering in a pile

and then attempt to spread it out with
his shovel. I believe that well-designed

mechanical spreader will reduce the cost

of covering 1 ct. per sq. yd; or on a basis

of cost of $8,000, and considering past vol-

ume of work, such a piece of equipment
would pay for itself in one season. Our
costs of treatments during 1922 were ap-

proximately as follows: Original 0.60 gal.

waterbound, 12J4,c per sq. yd.; 0.30 me-
dium treatment, 7%c; 0.25 heavy treat-

ment, 7i/4c. The length of life is: Orig-

inal one year; medium, two to three

years; heavy, three years.

Resurfacing
It is my intention to discuss this sub-

ject in but a limited way. It is a very
necessary part of the subject in hand from
the standpoint of limiting expenditures on
any existing surface. Varying with the
volume of traffic, there is a certain limit

beyond which we are not justified in car-

rying on our ordinary maintenance. This
figure we have generally arbitrarily set as

about $1,000 per mile (exclusive of the

surface treatments) on light traveled and
$2,000 to $3,000 per mile on heavily trav-

eled sections. The construction item in-

terest on investment has a certain bear-

ing on the matter; but the requirements
of traffic generally provide the deciding

factor. It is sometimes advisable to re-

surface certain sections that might other-

wise be held over a year, in connection
with adjacent work, thus forcing traffic to

detour but once for both jobs. In a little

more than half of our macadam resurfac-

ing mileage, a macadam type is used; in

the remainder a more expensive is used,

depending on costs, local conditions, and
adjacent types. We will discuss madacam
maintenance by widening, the use of pene-

tration tar or asphalt, the extensive use

of the cold or hot mix patch,

(a) Widening
It is the general failing of a macadam

road to increase in crown under traffic,

due to both lateral and vertical yielding.

Where this has progressed to a point

where ordinary edge patching is not eco-

nomical and a complete resurfacing is not

necessary, it can be very well taken care

of by feather-edged widening, because it

is generally true that failure of this kind
is due to insufficient width. In doing

work of this kind it is customary with us

to consider the results secured as base

course work, even though resurfacing be

not contemplated as a part of the opera-

tion, and secure a width 2 ft. in excess of

the ultimate resurfacing width, thus pro-

viding a sub-shoulder that will tend to re-

duce lateral yielding under traffic. The
edge of the old pavement is not disturbed

by the widening, which is generally exca-

vated to a depth several inches below the

base of the old metal and filled and rolled

waterbound flush with the top of the exist-

ing surface. Then an additional course is

added =;ufficiently thick at the edge to

feather over toward the center so as to

produce a uniforn\ crown of 3 Ins. in 9 ft.

But one size of stone is used, even though

the feather edge be quite thin. It is nec-

essary that the quality of the stone be

j;ood, in order to reduce the crushing to

a minimum. The same operation is re-
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I)eated on the opposite side. Tlie difficult

job consists in preventing raveling toward
the center. This is {iccomplished by the

use of the bituminous patch. Inasmuch
as this kind of worli can usually be done
under traffic, it is quite necessary to fol-

low up closely with this patching. Usu-
ally the cut back patch can be foatliered

out where the depth is not too great; on
the deep spots the use of the penelration

patch is to be preferred; all this patching
to be perfected by the use of the roller.

Careful patching will result in a very uni-

form crown. Immediately on completion
and drying out this feather-edge widen-
ing should receive a careful brooming and
a light bodied treatment sufficient in

quantity (say 0.40 gal per sq. yd.) fol-

lowed up by a treatment of the entire sur-

face, so as to seal up the patching and
produce a uniform-appearing surface, so

that traffic will not feel inclined to be

skeptical as to what portion of the surface

should be used. We had a sample of the

above w«rk on a section of the National
Road during 1922. This was widened to

20 ft. and feather-edged, with the expecta-

tion of resurfacing 18 ft. bituminous pene-

tration. The results secured were so very
satisfactory that the top was omitted and
the surface has every appearance of an
entirely new job, and is undoubtedly good
for several years, permitting the use of

the additional money in other work.

(ft) Use of Tar or Asphalt

The preferential use of tar or asphalt

in penetration work might receive brief

attention. Generally, in minor patching,

with the use of a heating kettle, tar is to

be preferred, due to its lower melting
point. On extensive patching or resurfac-

ing, several elements deserve considera-

tion, such as size and quality of stone,

season of year, relative costs. It frequent-

ly happens in a late seasonal application

that the bituminous materials are insuffl-

cently heated, due to natural causes.

Asphalt is more likely to be underheat-
ed in this case and therefore not give the

desired penetration. Moreover, since it

has a high melting point, it never gets

very fluid and is not likely to flow into

the lower voids. During mid-season, on
the other hand, this property acts to the

advantage of asphalt, because an asphalt

penetration road bleeds very little or none
at all during the summer. Tlie size of

stone has considerable to do with the de-

sirability of using either one or the other

material.

I should like to digress for a moment.
It is my opinion that there has been too

general a usage of small stone in penetra-
tion work. After earnest solicitation, the
Ohio Department of Highways specifica-

tions for 1923 were altered, requiring num-
ber one aggregate for this purpose, pre-
viously having specified number two. The
size is now 31/2 to 2i/^ ins., number two
being 2i^ to 11/2- The only argument I

can see in the use of smaller stone is that
of getting a smoother top with the finer

stone. On the other hand, the rougher
surface secured with the coarser stone
gives a much better bond with the surface
treatments later applied, and assists us in
keeping away from one big disadvantage
of this type, namely, extreme slipperiness
in cold weather. When the stone is fine

and the voids small, tar is likely to pene-
trate farther than asphalt. When the
stone is coarse, asphalt is to be preferred.
If it is determined to construct a penetra-
tion road and soft stone must be used, it

should be absolutely free from small sized
material. Whereas, hard stone should be
thoroughly keyed before the bituminous
material is applied, soft stone should re-

ceive by far the major portion of its roll-

ing after the application, and a greater
quantity of bituminous material should be
applied. When hard stone is used it is

possible to get along with as little as 0.8

gal. of tar or 0.75 gal asphalt per sq. yd.

per inch depth of finished road. In case
the filler sinks below the top, as is quite
probable in this case if tar is used, exces-
sive rolling must be done to bring it back
to the surface. Many a hard stone pene-
tration top has raveled badly, due to lack
of rolling. Any contractor who realized
the difference would seldom take a cheap-
er soft stone, if he could get a more ex-

pensive hard stone that would stand con-
siderable rolling, especially if he is being
paid unit prices on bituminous materials.
If soft stone is used asphalt is to be pre-
ferred, as it will stand nearer the surface
after application.

(c) Extensive U.se of Rock Asphalt

And now for a few final words regard-
ing the extensive use of the cold or hot
mix patch. There is a little theoretical

difference between a small job and a large.

However, on large work of this kind,
amounting to resurfacing, the commercial
introduction of Rock Asphalt has shown
it to be a material of very higli merit.

Sections in service in some places receive

a very considerable volume of traffic, much
of which is heavy, and at an extremely
low surface maintenance cost. Others,
due to improper construction, have liigh

maintenance costs. We have resurfaced
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in large patches existing hot mix sur-

faces that had become extremely Avavy.

Tlie material is very well adapted, re-

quiring but rakes and a roller. In a short

time it is difficult to tell this material

from the rest of the road. When an error

is made in the use of this material, it

usually occurs in connection with macad-

am base construction, either in making
the base too thin or too narrow. The

base should be made ample in thickness,

just as though it were to be the finished

road. It should be made at least a foot

and a half wider on each side, both to re-

sist lateral yielding and to avoid the ne-

cessity of laying this asphalt on the

screening mat that usually lays on the

outer edge of a waterbound macadam
road. A large hard stone should be the

macadam aggregate, well keyed, well

built, and well voided on the surface. The
asphalt if carefully raked and carefully

edge-tamped and not over-rolled will

prove very satisfactory. Rolling should

be done during the heat of the day, once

over, and repeated the first and second

day following. Any amount can be built

before rolling, provided traffic be kept off.

The foregoing matter is from a paper

presented at the recent Road School at

Purdue University.

CONDENSED MANUAL OF SEWAGE
WORKS OPERATION

(Editor's Note—Some months ago the

Burns & McDonnell Engineering Co. of

Kansas City, Mo., issued a pamphlet en-

titled, "A Guide to the Operation of Sew-

age Treatment Plants." Reproduction of

this valuable matter in this magazine has

been postponed until it could be repro-

duced in full.)

The design of a sewage treatment plant

vitally affects its efficiency, but no plant

has ever been designed which will con-

tinue to operate satisfactorily without at-

tention. Unfortunately neglect of these

plants seems to be the rule rather than

the exception. The amount of labor re-

quired is, of course, dependent somewhat
upon the size of the plant, but regular

attention is essential for the efficient

working of any plant. It may be that

a short" time each day will suffice, but

the small amount of attention required

does not justify omitting it altogether.

The care of a plant is not difficult and
any intelligent man who will follow in-

structions can operate a plant success-

fully. A recognition by the city officials

that the plant requires attention and an

operator willing to follow directions con-

scientiously and give the necessary at-

tention are the essentials.

A sewage treatment plant neglected

and giving bad results always gives

grounds for criticising the city adminis-

tration and frequently the city officials

blame the designing engineer, when the

fault is really lack of care and attention.

A poorly designed and cheaply built

plant with good care and attention in op-

eration will often give far better results

than the finest kind of plant which may
be neglected in operation.

In a recent decision of the Texas Court
of Civil Appeals damages, due to negli-

gent operation of a sewage disposal plant,

were awarded a private individual from
the City of Honey Grove, the court hold-

ing that the liability of the city does not

differ from that of an individual who so

wrongfully and negligently manages his

property as to injure another person. The
jury made the finding of fact that the

alleged nuisance was abatable by the ex-

ercise of ordinary care in the operation of

the plant.

The following guide to the operation of

sewage treatment plants is based upon
2.5 years' experience in the design of

sanitary projects, numbering over 120

plants and involving an expenditure of

$7,500,000.00. It does not purport to be a

coHiplete set of instructions, but repre-

sents an attempt on our part as consult-

ing engineers to stimulate the interest of

the city officials in their treatment plants

and an endeavor to co-operate for the effi-

cient operation of these plants.

No guide to the operation of treatment
plants can cover all cases and at times
unforseen problems may arise due to a
period of neglect or to local conditions

which cannot be solved by the regular

operator. At such times expert advice
will be required and cities should confer
v.'ith consulting engineers or the sanitary

engineer of the State Board of Health.

The employment of engineers to advise
concerning operation of plants and closer

co-operation with State Boards of Health
would go far toward transforming many
well-designed plants from a state of neg-

lect to one of efficient operation.

Nature of Sewage
Great variation in quantity and quality

of sewage exists in different cities, due
to entrance of seepage water, roof water,

and industrial wastes into the sewers.

For economical and efficient operation of

a treatment plant it is desirable that a
minimum of seepage and no roof water
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be allowed to enter. Fresh sewage is

desired for Imhoff tank treatment. Some
industrial wastes, such as tar and oil

from gas plants and refineries and wash-

ings from garages are particularly troub-

lesome; stringent regulations should be

enforced by cities to prevent such wastes

from reaching the sewers to keep their

treatment plants operating efficiently.

No raw sewage should be by-passed

except when absolutely necessary.

Grit Chambers
Screens should be cleaned at least once

per day and more often if necessary.

Grit chambers should be cleaned out

w-henever the accumulation of grit be-

comes such that grit tends to wash
through; removed contents should be

buried, or dried on sludge bed.
~ Septic Tanks

Inlet and outlet channels and weirs

should be kept clean.

Sewage solids will accumulate as set-

tled sludge or floating scum; contents of

tank should be disturbed as little as pos-

sible. When combined depth of scum and

sludge equals one-quarter of the tank

depth, the solids should be removed, pref-

erably in spring or fall, when sludge will

dry quickly.

Removed material may be buried, or

dried on sand beds. No open flame lamps

should be taken into any septic tank on

account of the explosive character of ac-

cumulated gases.

ImJioff Tanks
Channels.—All channels should be

cleaned at frequent intervals and always

before reversal of flow, using care that

deposits are not washed into tanks.

Settling Chamlers.—When putting Im-

hoff tanks into service for the first time,

or after pumping out and cleaning, if

sewage is concentrated and flow heavy,

the tanks should be filled with the more

dilute night flow or clear water and the

amount of sewage admitted to the tanks

gradually increased, in order to build up

the bacterial action.

Non-settleable material, such as oil and

grease should be skimmed off daily, bury-

ing or burning it.

Settleable material behind baffles and

scum on surface of settling chambers

should be skimmed off daily, throwing it

into gas vents.

All vertical walls and sloping bottoms

of settling chambers should be cleaned

with rubber squeegees slowly, forcing the

deposit entirely through the slot, taking

care that the deposit is not stirred up and

carried into outlet.

When reversing channels are provided

the flow through the tanks should be re-

versed every week or two, previously

skimming off all floating materials behind

inlet baffles and squeegeeing all wall sur-

faces between baffle and end wall at in-

let and allowing time for settlement.

Gas Vents.—The scum in the gas vents

should be broken up daily by sprinkling

with water or agitating with a rake to

release the entrained gases and any ma-
terial which cannot be made to settle

should be removed and buried or burned.

If foaming occurs and cannot be con-

trolled, the city should advise with its

consulting engineer or the sanitary en-

gineer of the State Board of Health.

Sludge Chamber.—Sludge should not be

allowed to accumulate nearer than 18 ins.

to the slot at the bottom of the settling

chamber. The surface of the sludge may
be determined by means of a wood or

sheet iron plate attached to a wire or

light rod.

Sludge should be removed at intervals

by opening valves slowly on sludge pipes,

it being better to remove small amounts
frequently than large amounts in-

frequently.

Sludge should be drawn off slowly to

allow continuous settlement of sludge

around base of sludge pipe; only well-

digested sludge should be withdrawn,
known by its brownish-black color, more
or less granular and frothy appearance,

and faint tarry or rubbery odor as op-

posed to the grayish color, sticky and
pasty appearance and foul odor of partly

digested sludge.

Late each fall the entire amount of di-

gested sludge should be withdrawn to

provide suflBcient storage capacity for

winter sludge.

Vertical and horizontal sludge pipes

should be cleaned by rodding to break up

old deposits before opening valves. The
sludge pipe may be backfilled with water
or settled sewage after drawing sludge.

At intervals of several years, de-

pendent upon local conditions and kind

of plant operation, the tanks may require

to be pumped out and cleaned out thor-

oughly.

Sludge Beds
Sludge should not be drawn upon the

bed until all dried sludge has been re-

moved therefrom; well-digested sludge

only should be dried upon the bed and

should be drawn to a depth preferably

not over 6 to 8 ins. and never over 12

Ins.

When thoroughly dried the sludge
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should be removed, being careful to re-

move as little filter sand as possible, and

may be used for filling in low places with-

out nuisance, or for lightening and fur-

nishing humus to heavy soils.

Thin layers of sand should be applied

to the bed from time to time to com-

pensate for losses during removal of

sludge.

Dosing Chamber
Before starting the siphon should be

filled with water and all pipe connections

to the siphon should be kept continuous-

ly air-tight.

The sides and bottom of the dosing

chamber should be cleaned down oc-

casionally, and all floating material

should be skimmed off frequently.

Sprinkling Filters

Sprinkling nozzles should be examined

daily and kept clean.

The surface of the stone should be

kept free from leaves, papers, and veg-

etable growth.

In case organic growths in the bed and

moth-flies with their larvae become
troublesome, chemicals such as caustic

soda, copper sulphate or hypochlorite of

lime may be used in proper quantities for

their control.

When the condition of the surface be-

comes such that free percolation is not

secured, the surface stone should be re-

moved, washed, screened and replaced;

at longer intervals, dependent upon kind

of operation and quality of stone, the en-

tire bed may require washing and screen-

ing.

Final Settling Tank
The sludge should be removed frequent-

ly so that it will not become septic.

Contact Filters

The apparatus for filling and empty-

ing the beds should be examined frequent-

ly and kept in perfect operation.

The surface of the stone should be

kept free from foreign material and vege-

table growth.

When the stone becomes clogged with

sewage solids, at intervals of five years,

more or less, the entire bed of stone

will require to be removed, washed,

screened and replaced.

Sand Filters

Sand beds should be dosed alternately

to allow cleaning, resting and drying. The
distributors should be regulated to se-

cure even distribution of sewage.

Before dosing any accumulated sludge

should be removed and the bed raked

lightly to a depth of % in. to break the

surface.

When the bed becomes clogged so that

sewage will not percolate, the surface

sand should be scraped off to a depth of

1 in. and raked. At longer intervals new
sand of situable quality must be added to

the bed.

Teams and heavy loads should not be
driven over the bed. Holes should not

be dug into the sand to pass sewage di-

rectly to drains and any wash-ins should

be repaired at once. No growth of vege-

tation should be allowed on the bed.

In the northern states the sand should

be piled or ridged in late fall for win-

ter operation to prevent ice from freez-

ing to the sand, and every opportunity

utilized for cleaning the bed.

GREENSBURG, IND., GAS AND
ELECTRIC CO. STORES FUEL

OIL IN CONCRETE
TANK

By R. F. Lee, 302 West First St., Greensbtirg,
Indiana.

The Greensburg Gas and Electric Com-
pany of Greensburg, Indiana, has provided

a very convenient and substantial method
of storing its fuel oil for a 250 h.p. Deisel

type engine direct connected to generator.

The company at first intended to con-

struct a steel tank above ground, but was
soon convinced that the hazard from light-

ning, fluctuating temperature of oil with
the surrounding temperature, mainte-

nance expense and extra pumping facili-

ties warranted the investigation of under-

ground tanks. On the other hand, the

company found tanks constructed of con-

crete which were serving their purpose
very satisfactorily.

Plans prepared by the Truscon Steel

Company were adopted. These plans con-

formed to the recommendations and speci-

fications for storage reservoirs of the

American Concrete Institute.

The tank as designed and built is 70 ft.

long by 30 ft. wide by 9 ft. 11 ins. high,

outside dimensions. The floor is 8 ins.

thick, reinforced with expanded raetal;

the walls are 12 ins. thick reinforced witli

Kahn and rib bars; and the roof is joist

construction, the joists being 5 ins. wide
and 10 ins. deep with a 3 in. slab on top.

There is a partition wall through the cen-

ter of the tank which serves as a support

to the roof as well as dividing the tank
into two compartments.
Excavation was made with slips after

the material had been loosened by plow-

ing or picks. Solid rock was reac^ied at a.
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deptli of 6 ft. The floor was then placed

with the edges formed to key to the walls.

A galvanized strip 8 ins. wide sealed the

Joint. Dowel holes were drilled in the

solid rock along the center of the walls

and dowels inserted to engage the walls

and thus avoid any movement of them.
Forms were started on the floor and raised

to position and braced. The walls were
constructed in one continuous operation.

The forms and reinforcing for the roof

were placed and the roof and manholes
built.

After the roof had hardened for two
weeks and before the supporting timbers
had been removed a top covering of 18 ins.

of earth was placed with teams and slips.

Following the removal of the inside

forms an oil proofing of calcium silicate

was applied to the inside walls and floor

in four coats, 24 hours apart, by the use

of a hand pump and 50 ft. of garden hose

and nozzle.

The cement was obtained from local

dealer; sand and gravel shipped from Co-

lumbus, Indiana, unloaded by hand,

hauled in wagons and fed to mixer by
wheel barrows; and water was from the

city supply. Concrete was mixed by an
11 cu. ft. capacity, steam driven Smith
mixer and placed in forms by two-wheeled

concrete carts.

During the last 2 ft. of excavation, plac-

ing of floor, building of wall forms and
until the walls were partially built seep-

age water was removed by a 3 in. centrif-

ugal pump, driven from the flywheel of

the engine on the mixer.

The tank as built holds 125,000 gals, of

oil. The oil is conveyed to the tank by a

3 in. pipe line from a siding 2i/i blocks

distant at an elevation of about 17 ft.

above the top of the tank. The author

was the contractor on this job.

STUDIES OF BUILDING HEIGHTS
LIMITATIONS IN LARGE CITIES

Editor's Note : The Chicago Real Estate

Board recently issued a book entitled:

"Studies of Building Heights Limitations

in Large Cities," which is one of the most
valuable books on certain phases of Zon-

ing yet published. The following review of

the book was written by Wm. Artingstall,

Clvfil Engineer, 1206 Tribune Bldg., Chi-

cago, who was the only engineer on the

Chicago Zoning Commission appointed
abnut two years ago.)

To the Engineer, Architect and the City

Plnnner, questions treating of the various

phases of Zoning are sure to attract at-

tention. Unfortunately, however, few pub-
lications expose the fundamentals that en-
ter into this important subject. Not so
with the latest contribution to the sub-
ject just issued by the Chicago Real Es-
tate Board through its Committee on Zon-
ing under the direction of its chairman,
Charles M. Nichols.

The Chicago Real Estate Board, during
the past year desired to secure first hand
information for Its members and insti-

tuted a series of meetings as a means of

disseminating the results of serious and
intensive studies on the effect of high
buildings and their relation to the sub-
ject of Zoning. Although these meetings
were intended primarily for the education
of Its members, public interest became so
aroused that it was necessary to utilize

their large assembly hall In order to ac-

commodate the "outsiders" desiring to at-

tend. The mimeographed proceedings
were soon exhausted but the Board au-
thorized publication of the transactions
and enriched them with contributions
from nationally recognized authorities.

Appreciating our own limitations, no
attempt is here made to review the vari-

ous topics treated in the present volume
of about three hundred pages; but, there
are usually two sides to every question
and the seemingly desirable or undesir-
able features are ably presented by their
sponsors. We cannot, however, resist the
temptation to mention the classical contri-

bution of Mr. George C. Nimmons, the
well known architect, in which he predicts
the "Passing of the Skyscraper." "The
diminishing rate of return," states Mr.
Nimmons, "will in the near future pro-

hibit the erection of extraordinarily high
buildings for Investment purposes," and
he presents ample data to support his

statement. Corroborative supporting data
is contributed in a paper by Mr. Carl
Schultz, president of the National Associa-
tion of Building Owners and Managers.
The latter has access to considerable data
not available to the ordinary person and
while his contribution is valuable, it is

doubtful if the engineer will agree with
some of Mr. Schultz's elastic conclusions
or sanction a disregard of established eco-

nomic facts. Building construction did

not cease in 1907-8 and In 1917 because a
legal limitation was imposed on height.

These dates are too recent to forget the
issuance of 'Certificates of indebtedness'
during the 'black panic' of 1907 or the
'priority orders' which certainly were not

granted for the construction of office
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buildings during the late war. While

some of us have very vivid recollections

that there was a stringency in the money
market for several years after the World's

Fair boom (Chicago, 1893) that probably

had far more effect on the building con-

struction than did any city ordinances.

There is an extremely valuable exposi-

tion of the principles and practice of Zon-

ing by Mr. Edward M. Bassett, chairman

of the New York Board of Appeals, and a

preface by the same authority. Another

particularly instructive paper is that

showing the Relation of High Buildings

to Fire Hazard and Panic, by Sidney Wil-

liams, of the National Board of Fire Un-

derwriters.

Public Health, Public Safety, Traffic and

Transit, and Economic Considerations

form other chapters, while Regulations in

European and American Cities, and di-

gests of various zoning ordinances add to

the value of the publication.

The book has been reviewed by many of

the daily papers and monthly publications

and favorably commented upon at length

by the Economist which states that "this

is the most complete investigation on the

subject ever yet undertaken."

"Studies on Building Heights Limit-

ation in Large Cities," 300 pages. Cloth,

$2.60 postpaid. Chicago Real Estate

Board.

HARDNESS OF LARGE PUBLIC

WATER SUPPLIES IN THE

UNITED STATES

The difficulty of using hard water in

the home is rather generally known. Much
more serious troubles, however, are en-

countered in the industrial use of hard

water and large amounts of money are

spent each year in softening hard water

for industrial use and in repairing dam-

ages resulting from the use of unsoftened

hard water.

If the hardness of a water, expressed

in the ordinary way as equivalent calcium

carbonate, is less than 50 parts per mil-

lion comparatively few persons notice the

hardness in ordinary use. Such water

may be called soft.

If the hardness is between 50 and 100

parts per million most persons would

notice it but not be greatly troubled by

it. Practically all industrial plants, where

hardness is detrimental, would find it

profitable to soften the water. It might
bet called slightly hard.

Water with hardness between 100 and
200 parts per million hard without any
qualification. Treatment is profitable for

household use and for nearly every in-

dustrial use where hardness affects the

value of a water. Water with hardness
over 200 parts per million may be called

very hard. Very few waters used for public

supplies have hardness over 400 parts per
million.

Analysis of water from the public sup-

plies of over 300 large cities in the United
States show that the average hardness
of the surface water supplies in parts

per million is 85 and of the ground water
supplies is 226. Surface supplies are used
by 34,000,000 of the 39,000,000 inhabitants

of these cities. The general average
hardness for all supplies is, therefore,

99 parts per million.

The hardness of some of the larger

supplies is much below the average. The
Boston supply, the Catskill supply of New
York City, and several smaller supplies

have hardness of less than 25 parts per
million. The Croton supply of New York
City and the Delaware River supply of

Philadelphia have a hardness of about 50

parts per million.

The hardness of the water from Lake
Michigan used in Chicago is about 130

parts per million. Other cities on Lake
Michigan and the other Great Lakes use
water with about the same hardness.

The average hardness of the large

water supplies of states along the At-

lantic coast and the east Gulf of Mexico
is less than 55 parts per million except

for Florida. The average hardness of the

four large supplies of Florida is 296

although the hardness of the Pensacola

supply is only 3. Public supplies in the

Central States are nearly all hard or very

hard. A number of them are softened in

connection with their filtration for sani-

tary purification.

The foregoing matter is an abstract

of a paper by W. D. Collins, Chief of

the Quality of Water Division of the U.

S. Geological Survey, presented recently

before the Philadelphia Section of the

American Chemical Society. The full

paper was a discussion of material pre-

pared for publication, within the next

few months, as a water supply paper

with the title: "The Industrial Utility of

Public Water Supplies in the United

States.
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Construction News and Equipment

LIGHT MOTOR TRUCK HAULAGE
AS APPLIED TO THE CON-

STRUCTION OF CONCRETE
HIGHWAYS

By A. IB. Horst, Sccrctdry-Treasurer of Henry
W. Horst Co., Rock Island, III.

Probably the most serious of all consid-

eration in connection with successful plan-

ning of the completion of highway con-

tracts should be given to the problem of

transporting materials which go into the

construction of the highway,—from the

base of delivery to the road proper.
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CHART NO. 1—BASIC FIGURES
FROM WHICH CHART NOS. 2 TO 5
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URES USED IN THESE GRAPHS ARE
SHOWN IN TA£LE I.

The three methods of such transporta-

tion in common practice today are:

1. Industrial Railway.

2. Heavy Trucks.

3. Light Trucks.

I find it a fact that many contractors

do not know definitely what their hauling

costs are. They may know that it cost a

total of so many thousand dollars to haul

the material on a certain job which they

have completed, but to pull this total cost

down and analyze it properly is a matter

of mere guess in most cases.

After having especially discussed this

subject with a number of contractors who
should be in a position to know exactly

what their costs are, I find it little won-
der that a real salesman of trucks can
make his costs look so low that he is able

to sell, for a particular job, a fleet of

trucks the operation of which will show
actual costs far in excess of estimated

costs. Until we analyze these costs we
are in no position to check up definitely

on whether or not trucks are likely to de-

liver according to the predetermined esti-

mate.

Of course a truck manufacturer may
show by figures or otherwise that his par-

:j_^u»M£4i

CHART NO. 2—GRAPHS SHOW, ON
THE LEFT SIDE, GAS, OIL. TIRE AND
REPAIR COST. IN CENTER, DRIV-
ER'S TIME. ON RIGHT, FIXED
CHARGES. ALL ON BASIS OF TON
MILE AND UNDER DESIGNATED
MILES PER DAY COMPARING THREE
TYPES OF TRUCK; TYPE 1, SMALL;
TYPE 2, MEDIUM ; TYPE 3, LARGE.
FIXED CHARGES ARE DEPRECIA-
TION PLUS LICENSE, INSURANCE,
STORAGE AND INTEREST EXPENSE.

ticular truck is most adaptable for haul-

ing material on highway contracts. How-
ever, it is for the contractor himself, who
is obliged to purchase trucks, use them,

maintain and operate them and keep them
in storage or occupied during the season

that they are not in use on highway work,

to decide which is the best investment

and whicli trucks ought to be purchased.

Of assistance in determining the eco-
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CHART NO. 3—LEFT SIDE SHOWS
DRIVER'S TIME PLUS FIXED
CHARGES. RIGHT SHOWS TOTAL
COST. BOTH ON BASIS OF TON MILK
AND ON THREE TYPES OF TRUCK
OPERATING 50 TO 120 MILES PER
DAY.

nomical equipment to purchase are the
following conditions:

General Conditions

1. Distance materials are to be hauled.

2. Will the road support the wear and
tear of heavy traffic?

3. Time lapse before getting onto sub-

grade after rain.

4. Investment allowed in estimate for

hauling equipment.

Investment
1. Comparative original costs.

SIX MILL jot.

CHART NO. 4—GRAPHS ON LEFT
SHOW REMAINING INVESTMENT
AND ON RIGHT SHOW FIXED AND
OPERATING COSTS, THE THREE
TYPES OF TRUCK OPERATING FROM
50 TO 120 MILES PER DAY USING A
6 MILE JOH WITH AVERAGE HAUL
OF 1.5 MILKS AS BASIS OF COMPARI-
SON.
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CHART NO. 5 — LEFT GRAPHS
SHOW REMAINING INVESTMENT
AND RIGHT GRAPHS SHOW FIXED
AND OPERATING COSTS, THE
THREE TYPES OF TRUCK OPERAT-
ING FROM 50 TO 120 MILES PER
DAY USING A 12 MILE JOB WITH
AVERAGE HAUL OF l.S MILES AS
BASIS OF COMPARISON.

2. Comparative depreciation.

3. Comparative investment in propor-

tion to load-per-day carried.

Operation and Maintenance

1. (a) Ease of securing drivers,

(b) Rate of pay.

2. (a) Ease of securing experienced

mechanics.

(b) Rate of pay.

3. (a) Ease of securing mechanical

parts and comparative costs.

(b) Will stocl<^ing of parts be nec-

essary?

(c) Likelihood of delay in waiting

for parts.

C MP A HI iONS. 1

ill MIU J0« - CASL 1 1
! TvllVt Milt. JOJ -CAJL Hi

TTfL-l!TTPL7 nn 1 lYPr.-i IY1>L / nPL'j
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toul cost 5.70Q MOO 3 90C 11.4 00 12,600_yoo
MMNINC IHKSfflENl 3,300 9,4 00 840Q 1,600 i,800 6^800
IMlllHT IliatlNCt.
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CHART NO. 6—SHOWS BASIC FIG-
URES FROM WHICH GRAPHS ON
CHART NO. 7 ARE BUILT UP.

4. Cost of tires.

5. Life of tires.

6. Comparative consumpiion of gaso-

line and oil.

7. Comparative cost of maintenance of

road for various type of truclcs.

The answers to most of the above con-

siderations are self-evident yet to what ex-

tent such affects the cost of transporta-

tion we do not know exactly, which gives

one reason for this paper.

In order to avoid generalities and arrive

at some definite conclusions, let us as-

sume the following:

1. Grades not to exceed 4 per cent and
road conditions similar to those found in

the states of Indiana, Illinois, Iowa and
Michigan.

2. Material to be hauled in proportion

TABLE II—ANALYSIS OF TON MILE COST.
Investment Single Unit.

Type 1 Type 2

Number of batches hauled 1 2

Weight of load in tons hauled 1.6 3.2

Cost of truck complete ready to operate $1,000.00 $4,000.00

License, one year - 12.00 15.00

Liability and property insurance, 1 year ^^'^ \nWh
Fire and theft insurance, 1 year 20.00 50.00

Storage, 12 months 48.00 60.00

$1,122.00 $4,167.00

Interest at 7% - - 78.00 293.00

Total investment $1,200.00 $4,460.00

Average expenditure per year 700.00 1,793.00

Depreciated in _ _ - 2 yrs. 3 yrs.

Operating Costs—Gasoline 25c Gal.. Oil 60c Per Gal.

Type 1 Type 2

Cents Cents
Gasoline per mile truck operation 2.5 5.

Oil per mile -5 -5

Tires per mile 1-5 B.

Repairs per mile 2. 3.5

Total 6.5 14.

Type 3

4
6.4

$5,000.00
60.00
48.00
60.00
60.00

$5,228.00
366.00

$5,594.00
1,844.00

4 yrs.

Type ?.

Cents
6.2
1.

6.

4.

17.2
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\^^s Winter the Waterloo ofYour Roads?
Atypical Tarvid Rnad. yyth South

Strt^ift, Salt Lake Cnunly, Utah.

Has the Spring thaw
turned the highways ofyour

community into hub-deep

bogs of mud—shut you off

from town and neighbors?

Think what it would mean
if you had roads like those

pictured here. Winter's
frosts. Spring's thaws, and

Summer's suns have no

effect on them.

Forth eseareTarvia roads,
absolutely waterproof and
frost-proof— firm, smooth,

mudless and dustless every

month in the year. More-
over the granular surface

of a properly constructed

and properly maintained

Tarvia Road prevents
skidding.

Your community — any
community in fact — can

aff^ord these modern high-

ways. Their first cost is

comparatively low. Over a

period ofyears Tarvia Roads
prove so economical that

the saving in maintenance
makes it possible to increase

the mileage of good roads in

your community.

In many cases, by the ad-

dition of a Tarvia top, old

macadam or gravel roads

may be converted easily and

economically into fine mod-
ern, traffic-proof highways.

There is a grade ofTarvia

for every road purpose

—

new construction, repairs

and maintenance.

Cjrlhai,,--.lnt:ti-rp RitdJ J,<f,r^iin

County, N. )'., anollur Tar. la Road.

Flourtown Road, Plymouth Town-
ship, Montgomery Countv, Pa.

Treated u-ith Tarvia.

ForRoad Constract/on
L RQpair and Maintenance

Special Service Department

This company has a corps of trained ensinccrs

and cliemists who have given years of study to

modern road problems. The advice of tliese

men may be had for the asking by aEiyonei n- ^^
terested. If you will write our nearest

office regarding road problems and con-
ditions in your vicinity, the matter will be

given prompt attention.

PhiUdrlphu
B„mi„BhatT
Tolc<!o

The
sM

Company

THE BARRETT COMPANY. L.r Si. John, N. B

Dcav

. N. S.

In writing to advertisers please mention Municipal and County Engineurino
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batches to the mixer and not dumped on
sub-grade.

3. The use of turntable to turn trucks

at the mixer.

4. Gasoline—25 cts. gallon.

5. Lubricating oil—60 cts. gallon.

6. 10-hour day.

7. 150 working days per year.

8. 800 sq. yds. 7i/^-in. paving laid daily.

With these assumptions in the back-

ground, let us classify trucks of 2 ton ca-

pacity and less as light trucks. Let us

depreciate them over 2 years of 150 work-
ing days each, thus making the average
yearly expenditure on a truck one-half of

its original cost, (one-half of $1,000) plus

yearly expense of say $200, or a total of

COM'DHlliuNS
TOTAL tXPtNSL- OtlCINU INVLSTMLNT - JLMWNING INVtSTMCWT

ihi I.T MI niLL J06 - CASL 1.

CHART NO. 7—GRAPHS SHOW
COMPARATIVE TOTAL OPERATING
COST. ORIGINAL, INVESTMENT AND
REMAINING INVESTMENT ON
THREE TYPES OF TRUCK, FIRST,
ON COMPLETION OF 6 MILE JOB
OPERATING 120, 100 AND 80 MILES
A DAY, AND SECOND, ON BASIS OF
COMPLETION OF A 12 MILE JOB
OPERATING 100, 80 AND 60 MILES A
DAY.

$700. This class of trucks in the accom-
panying graphs is designated as Type 1.

Similarly, for the sake of comparison,
let us classify trucks of 2 ton to Zy2 ton
capacity as medium trucks, depreciated
over 3 years with average yearly expendi-
ture of $1,793. These are designated in

graphs as Type 2, while all trucks of over
314 ton capacity will be classified as heavy
trucks, depreciated over 4 years with aver-

age yearly expenditure of $1,844. These
trucks are designated as Type 3.

Bearing these assumptions and classi-

fications in mind, let us turn to graphic
representation of the facts supported by
Table I, "Elaborated Statistics of Chart
No. 1 on basis of Daily Run of 50, 60, 70,

80, 90, 100, 110 and 120 Miles."

Chart No. 1 lists the statistics from
which graphical presentations on Charts 2,

3, 4 and 5 are built up, while Chart No. 6

gives statistics on which the graphs on
Chart No. 7 are built up.

From "Fixed and Operating Costs" as
shown on Charts 5 and 6, it would seem
that Type 3 Truck is the cheapest to use.

Further analysis, however, shows this ap-

parent showing to be as deceiving as is

the thought of comparative loads hauled
without comparison of number of trips

made.

For sake of consideration, nevertheless,

let us refer to Chart 5, where in' case of

"Fixed and Operating Costs" the showing
seems to be in favor of Type 3 Truck and
in view of these graphs and of the ap-

parent saving of $3,200, as shown on
Chart No. 6, consider the following:

(a) Can we afford to have but 3 trucks
for handling 12 miles of work? Suppose
one truck breaks down, we operate but

66 2/3 per cent efHcient, whereas with
one of six light trucks out of commission
we operate 84 per cent efficient.

(b) Could we afford to take chances
with heavy loads on highways which are

being paved because they cannot take care

of the present ordinary traffic?

(c) Can we afford to put one additional

man every one-half mile on our sub-grade
over and above those required to keep the

grade in shape for light trucks? (This
additional expense alone amounts to over

$1,600 on a 12 mile job).

(d) Compare a jerky operation with 3

trucks of 4 batches each with the more
continuous operation of 6 light one-batch

units.

(e) Compare the investment of $15,000

in a fleet of 3 large trucks for 12 miles of

work after which we still have $10,600

tied up in 3 units with an investment of

$6,000 in 6 lighter trucks and, after 12

miles of work, but $2,000 tied up in 6

units.

There is no doubt that each type of

truck has its place in the transportation

problems of the highway contractor. It is

only possible, however, to secure the best

and most economical equipment for each

job through an intelligent analysis of all

*'''^*'^rp involved in the operation of the

truck.

In other words, let us make an accurate

analysis of the Ton-Mile Cost as given in

Table 11.

The foregoing paper was presented at

the the recent annual convention of the

American Road Builders' Association.
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Faultless Service in Every Respect when"tminomSrements
That's what you can rest assured
you are getting when you use

Send for

Catalog

No. 26

Pioneers io connection \rith the notev^orthy
improvements made in tapes

More of (hem are in use than all other makes because they
have for years consistently maintained the highest reputation

New York London, Eng. Windsor, Ont.

SJ^f^tnTtftt ySA<-^»me^rv&

BEST EXTENSIBLE TRENCHING BRACE MADt

KALAMAZOO L!!1!LL"^??!?,IS?;
594 EAST MAIN ST.

Subscribe for

Municipal and County Engineering

Read and Preserve each copy
Published monthly since 1890.

Two Dollars per year in the United States

MURPHYSBORO PAVING BRICK COMPANY

"EGYPTIAN" BLOCK Surpassed
by None

MURPHYSBORO, ILLS.
PROMPT DELIVERIES. LET US QUOTE YOU PRICES

PUBLIC SALES
We have purchased 122,000 pairs

of U. S. Army Munson last shoes,

sizes 5>^ to 12, which was the entire

surplus stock of one of the largest

U. S. Government shoe contractors.

This shoe is guaranteed one hund-
red percent solid leather, color dark
tan, bellows tongue, dirt and water-
proof. The actual value of this

shoe is $6 00. Owing to this tre-

mendous buy we can offer same to

the public at $2.95.

Send correct size. Pay postman on
delivery or send money order. If

shoes are not as represented we
will cheerfully refund your money
promptly upon request.

National Bay State Shoe

Company
296 Broadway New York, N. Y.

WM. E. DEE COMPANY
30 North LaSalleSt. CHICAGO, ILL.

WE MANUFACTURE

O&D Safety Cover

Guaranteed not to

Rattle or Dish.

Full Line of MANHOLE

anil

CATCH BASIN COVERS

Patent Numbers-965163-1 177850 of all kinils.

WRITE FOR OUR PRICES

l-I ERE is just the type of power drag
'• •*• scraper outfit—inexpensive, easily
moved from place to place— that owners
of small gravel pits, county highway
commissioners and contractors have
been looking for. Write for folder.

Sauerman Bros., ^'fe^gtco

'

dolivcriH6 gravel ipottnuili 'scre<!|iing|rfant

In wrltlna: to adverUsers ple&ac mantlon Municipal, and Countt SNaiNBBRiNo
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EVINRUDE PUMP IMPROVEMENTS

The Evinrude Motor Company of Mil-

waukee announces a recent improvement

in the bearing equipment of its centrifu-

gal pump, hundreds of which are now

used by contractors, engineers, munici-

palities, bridge builders, dredging com-

panies and public service corpoi'ations.

To support the pump shaft at the lower

end, a ball thrust bearing has been pro-

vided. This bearing supplants the lig-

num vitae plug heretofore used. After

a six month's test it has been found that

the ball bearing greatly increases the life

of the lower bearings and also makes the

pump operate more freely and effectively.

This improvement is of special value be-

cause it can be installed in those pumps

now in the hands of users.

PURCHASE OF MIETZ OIL ENGINE

BUSINESS

The Charter Gas Engine Company of

Sterling, 111., U. S. A., announces the pur-

chase of the entire "Mietz" Oil Engine

(also known as "Mietz and Weiss") busi-

ness, heretofore carried on at 128-138 Mott

St., and 430 East 19th St., New York City,

by the August Mietz Corporation and the

Reliance Oil Engine Corporation. This

effects a merger and consolidation, under

one management, of two of the oldest and

best known internal combustion engines

in the world.

The "Mietz" Oil Engine was the pio-

neer Semi-Diesel oil engine of the world.

The first "Mietz" Oil Engine was built in

1895 by Mietz and Weiss, and since that

time there have been placed in service

some 375,000-h.p. in all parts of the world,

The "Charter" engine was the pioneer gas-

oline engine of the world, the first one

having been built in 1886 and so far as is

known it was the first commercially suc-

cessful engine to use liquid fuel in the

world.

The Charter Gas Engine Company is

now moving from New York City to their

plant at Sterling, 111., all of the physical

assets, comprising the "Mietz" Engine and

in the meantime is filling repair orders

from New York City, so that there will be

no interruption in repair service to

"Mietz" engine users.

It is announced that "Mietz" engine

users will be able from now on to obtain

prompt and reliable repair service for

any "Mietz" Engine ever built.

A number of the personnel of the Au-

gust Mietz Corporation organization have

been engaged for work by the Charter Gas

Engine Company insuring a thorough

working knowledge of the manufacture

of "Mietz" Engines.

In order to handle the added business

properly, arrangements for additional

floor space have been completed, whereby

the area of the present Charter plant is

almost doubled.

A NEW SUBGRADER
A new unit of paving equipment is the

Lakewood steel subgrader illustrated

herewith.

This steel subgrader is a development
of the Lakewood wood frame subgrader,

which has been used for the past several

years and has proved of such advantage
to both contractors and engineers that

mechanical subgrading is rapidly becom-
ing the standard method.
The steel subgrader has been developed

to meet the demand for a heavier unit,

and one which could be equipped with
scarifying teeth on the front member to

assist in breaking up the subgrade ahead
of the blades. The wood frame subgrader
will still be furnished, but the steel tool

will be supplied to contractors desiring a
stronger and heavier machine.
The purpose of the subgrader is to

plane the subgrade to the exact depth
for the road slab. It travels on the side

forms and is pulled by a roller or tractor.

Steel cutting blades, which can be ad-

justed so as to take very fine cuts, trim
the subgrade to exactly the depth desired.

The machine will cut to either a flat or

crowned subgrade and can also be
adapted for the new Illinois design of sub-

grade, which provides for a slab consider-

ably thicker at the edges than at the

middle. A turntable pedestal allows the

machine to be raised off the forms and
turned in the middle of the road to allow

the roller or trucks to pass.
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EDITORIALS

WHEN IMPROVED HIGHWAYS PAR-

ALLEL INTERURBAN RAILWAYS
When improved highways parallel in-

terurban railways it is only a question of

time until motor truck and bus traffic

reaches proportions that cut into the rail

receipts and this, of course, precipitates a

form of warfare with all the unpleasant

manifestations commonly associated with
a business war. As long as the truck and
bus lines act merely as feeders to the rail

lines they are in high favor with the

railway owners, but as soon as direct com-
petition begins, friendship ceases and the

fight is on. Naturally enough the inter-

urbans are interested in self preservation

but in their efforts to protect themselves

they use many arguments, the soundness
of which the public should examine with
great care. The public interest is para-

mount and if it serves the convenience

and economic needs of the public to have
truck and bus lines operating over a cer-

tain highway joining two or more impor-

tant centers of population, and if the op-

eration of these truck and bus lines injures

an interurban or short line steam railway

which they parallel, the thoughtful sec-

tion of the public can hardly escape the

conclusion that the rail lines are simply
out of luck.

It is a serious question, right now,
whether or not the interurbans can long

survive. Many feel that these utilities

are entering a state of functional obso-

lescence. All will hope that the interur-

bans can keep operating at a profit by im-

proving their transportation service,

especially in freight and long haul pas-

senger traffic and by selling electric en-

ergy for power and lighting purposes, for

no one likes to see invested capital lost,

but the owners of these utilities must re-

alize that it is up to them to survive
through service and not through the
elimination by law of truck and bus com-
petition, however skillfully this elimina-

tion may for a time be disguised as "reg-

ulation." The interurbans use many argu-

ments against motor transport lines which
will not stand up against the force of

logic and common sense. Much complaint
is made that trucks and buses operate

over the public highways, built at public

expense, while the interurbans must buy
their right-of-way, do their own grading

and construction, pay for their tracks, etc.

After reciting at length these and other

points of fundamental difference between
rail lines and rail traffic, and highways
and highway traffic, the rail magnate or

manager suddenly shifts his position and
expects the public to regard as similar

two forms of transportation which he has

demonstrated are fundamentally dissimi-

lar. Comparison from any standpoint

shows that the interurbans are under a

natural handicap, in this struggle, and
they can scarcely hope to persuade the

public to impose artificial handicaps on
highway transport merely to safeguard

the investments and profits of the rail

owners. Evolution and progress have al-

ways injured what they have rendered
obsolete, as a matter of course, while con-

tributing to the general advancement and
welfare of the race.

Many of the fallacies in the arguments
advanced on behalf of the interurbans be-

come obvious when we consider what the

effect of commercial air traffic may be on
highway, as well as on rail transporta-

tion. If, or when, air traffic becomes com-
mercially feasible and well developed in

this country, and it is pointed out that air

craft do not require roadways of any sort

on which to run, like tracks and pave-

ments, that air transport does not require

bridge and drainage structures, and has
other natural advantages over both rail

and highway transport, are we to be asked
to impose artificial handicaps on the air

operator merely to offset the natural han-

dicaps under which rail and highway
transport must always operate?

As we have intimated, if the interurbans

could have all the profitable intercity

business while the truck and bus lines

were required to run out into the forests

and swamps, if they ran at all, the inter-

urbans would feel that all was well, but

the public would derive little benefit from
such a condition, to say nothing of truck

and bus operators.

Before the steam railways came there

were many cities. The railways naturally

first connected the largest cities, passing
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also through as many smaller cities as

was considered feasible en route. Other
towns grew up along these steam rail-

ways. When the interurbans came they

were very naturally and very properly lo-

cated where they would serve the public

best and this naturally caused them to

parallel the steam railways which had de-

veloped the line of travel. It will be re-,

membered the steam lines didn't like this

very well. Incidentally, the highways
were here first and all rail lines have
paralleled the highways, often overshad-
owing the importance of a highway for

many, many years. Following the same
sensible procedure the highways carrying
the heaviest traffic were the first ones se-

lected for hard surfacing and these roads
are the ones connecting the larger cities,

thus throwing the rail lines and the high-

ways into direct competition, just as the
electric lines came into competition with
the steam lines. The electric line men are
now talking like the steam line men did
20 years ago.

It is well to keep these fundamentals
in mind in examining the arguments of

the interurbans against the improvement
and use of highways.

TRUCK AND RAIL COOPERATION

In discussing truck and rail cooperation
it is well to point out at the outset that
this is likely to exist only where the rail-

road is one of considerable mileage. Oc-
casionally we see expressions of friend-

ship for motor transportation by some
rail man and if we do not look closely we
are likely to miss^the point that he repre-

sents a long road, a trunk line, in prac-
tically all cases. Short haul freight is

not profitable to long railroads, but it is

to the short railroads if the short lines

make any profit at all. The truck is a
real help to the long line, but may be a
dangerous competitor to the short one.

Thus we can expect little true coopera-
tion between short line railroads and mo-
tor transport, now or hereafter.

Up to about 30 miles, as a rule, the
truck, on good roads, is more economical
than the railroad; for some conditions
and some classes of freight the truck has
the advantage for distances considerably
exceeding 30 miles, but that figure seems

to be a fair average based on experience
to date.

The great majority of intercity trucking
enterprises have come to grief either be-

cause the operator has attempted the eco-

nomically impossible or because he has
known little or nothing of cost accounting
and has fixed his rates at less than the
cost of the service. The possibilities and
limitations of the truck will not really

become known until it is taken up by
men of brains and responsibility who will

learn their costs and charge accordingly.

One prominent rail official representing

a trunk line (the Erie) recently said:

"The time has come when the nation's

railroad facilities are so heavily taxed by
the enormous tonnage offered that there

is only one way in which we may get

freight hauled, and that is by asking busi-

ness men to employ motor trucks for the

short hauls, say, up to 30 miles or so,

thus releasing railroad facilities and
equipment for the longer haul which can

go by no other means."

He frankly and truly states, also, that

freight destined for short distances can

be transported by motor truck at a price

cheaper than by rail to the shipper and,

therefore, to the consumer. This is due

to the fact that the cost of handling in

railway terminals, especially in the larger

cities, is so great.

The rail official quoted also said: "All

who have kept up with our modern trans-

portation problems admit that the motor

truck is the necessary adjunct and not the

competitor of the railroad, indispensable

to economic short hauling. The railroads

will have to be rid of the burden of the

short haulage into and out from cities of

magnitude, not only because it doesn't

pay the railroad, but also because it

doesn't pay the shipper or the consumer.

Isn't it right, isn't it sound social policy,

isn't it just to all concerned to devote fa-

cilities and equipment to the longer haul

freight, which if not moved by rail cannot

be moved at all, and ask the business men
and manufacturers to get their short-dis-

tance hauling done by motor trucks?"

This railway official has developed a

very sound conception of truck and rail

cooperation. Proper coordination of the

longer and stronger railroads with well

financed and well officered motor trans-

port companies will help greatly in clear-

ing up the transportation muddle.
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ESSENTIAL FEATURES IN CON-

CRETE PAVEMENT DESIGN

To the Editor:—
In reading the article by Mr. Warren in

the March issue of "Municipal and County

Engineering" on "Developments in Con-

crete Pavement Design," I find much that

is of interest and miss much that seems

to me important.

It is now 30 years since the first cement

concrete streets were built in this coun-

try and a vast amount of literature con-

cerning the subject has been produced

without authoritative answer to either of

several important questions which must

have occurred to the engineer who de-

signed the first concrete pavement and

answered by him in his own way. The

problems all of us meet when we plan a

pavement are the same and must be de-

termined in each case in accordance with

the conditions peculiar to that case. They

are, generally speaking: (a) the prepa-

ration and protection of the subgrade or

foundation of the pavement, (b) the de-

sign of the slab to meet the requirements

of present and future traffic, (c) the

proper finish of the surface so that it will

give the least resistance to traction and

the greatest resistance to abrasion, and

(d) curing so as to preserve the qualities

that have been built into the pavement.

And frequently in municipal practice the

further problem of how to prevent some-

one, either financially or officially inter-

ested, from so changing the plan as to

seriously injure the pavement.

I have seen but few pavements in the

design of which all of these problems

have been fully solved.

The subgrade may be well prepared but

is rarely well protected unless nature has

provided the protection.

A great deal has been said in advo-

cacy of sub-drainage of the roadbed, and

I would emphasize all of it, but no amount

of sub-drainage will prevent a stiff, waxy,

clay subsoil from becoming entirely too

wet, during a wet Fall, for the good of a

concrete slab resting upon it. Neither

will a well finished subgrade of ordinary

soil give adequate support to the slab

when the slab is subjected to the warp-

ing effect of unequal expansion of top and

bottom due to difference of temperature.

In my o\*i practice I have endeavored

to meet these problems by means of:

first, adequate curbing, extending well

below the subgrade and set on a porous

foundation which provides drainage; sec-

ond, a cushion of clean sand and gravel

or crushed rock spread upon the sub-

grade. Three inches of sand and gravel

or 4 ins. of crushed rock, are sufficient

usually to prevent forming a frost bond

between the slab and the subgrade.

The design of the slab will necessarily

be made with reference to the warping

effect of unequal expansion. For this

reason I have prefered to construct the

slab with a longitudinal joint in the cen-

ter whenever the width is greater than

18 to 20 ft. I have met with considerable

official and popular opposition to this and

have, in some instances, been overruled.

In each such instance the result has been

unsatisfactory. In this city we have sev-

eral cases in which pavements, identical

in other respects and constructed the

same season, show marked contrasts in

their present condition and in each case

the advantage is in favor of the center

joint.

Other questions enter into the design

of the slab, chief of which are the pro-

portioning of the ingredients and the

proper thickness. The prevailing opinion

of writers seems to favor rich mixtures

and thick slabs, which probably are justi-

fied by laboratory practice and tests. But

I am quite convinced that concrete may
be too rich and consequently have an

undue tendency to crack. I have secured

the best results with a l:2l^:4 mix, with

the surplus water well worked out or ab-

sorbed by a rich mixture of cement and

sand floated into the top when finishing.

As to the proper thickness of slab I

am entirely open to conviction in any

case. I paved a lumber yard in 1912 with

a 4-in. slab on filled ground. It is sub-

ject to very heavy traffic, both as to

weight and number of loads, but is in

excellent condition and shows but little

effect of wear.

I daily observe 8-in. slabs on the state

highway, subject to lighter traffic, show-

ing the effect of abrasion and badly

cracked after less than half the period

of service. So I am satisfied that the

question must be solved with reference to

other conditions as well as the volume

and weight of traffic.

Probably the treatment of the founda-

tion is the most important factor in de-

termining the slab thickness. It is doubt-

less best to play safe by making it thick

enough. I believe that, given a subgrade

fit to build on, 8 ins., and possibly less, is

ample thickness for the support of any

traffic. And this gives a margin of 2

Ins. for loss by abrasion.
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The conclusions I draw from all my ob-

servations and experience, supplemented

by the experience of others which have

come to my knowledge, are briefly as

follows

:

1. That the destructive forces against

which we must build protection into the

road are: (a) The warping effect of un-

equal expansion which invariably pro-

duces longitudinal and diagonal cracks

during the second and third season when-

ever the slab is too large, especially when
it extends across a crown, (b) Frost

* action upon the subgrade either in heav-

ing or in freezing the slab to the moist

earth which continues to expand while

the slab contracts after such adhesion.

FVost probably plays a considerable part

in the destruction of heavily reinforced

pavements, owing to the gi'eat difference

between the expansion of steel and of

concrete, (c) The weight and abrasion

of traflac.

2. If faults develop in the pavement
they are due to one or more of these

causes and that all design and construc-

tion should be carried out with a con-

stant purpose of reducing their effects to

the minimum.
3. Maintenance charges are, largely,

payment for the failure of the builder to

produce an ideal job. This is especially

true of maintenance during the first few

years. Of course the ideal job presup-

poses ideal conditions of soil either natur-

al or constructed. It also presupposes an

adequate plan faithfully carried out.

However I did not set out to write a

treatise but merely to record a few ob-

servations along lines which have re-

ceived less attention from writers than

their importance merits.

There is much to be determined in this

as in other fields of activity and I submit

these observations with the fullest ap-

preciation of the possibility that accurate

data obtained from comprehensive sur-

veys and elaborate field experiments may
modify them somewhat. But the sub-

jects to which they relate will always re-

main of prime importance.

Very truly yours,

CHAS. P. NESBIT.
Dixon, 111., April 16, 1923.

TRAFFIC CENTER LINES ON ROAD-
WAYS

(Editor's Note: Following is the full

text of the report of the Committee of

the National Highway Traffic Association

on "Traffic Center Lines on Roadways,"
presented at the annual meeting of the

Association on May 10, 1923, by the chair-

man, Mr. Frank T. Sheets, Illinois State

Superintendent of Highways, Springfield,

111.)

The use of traffic center lines on high-

ways is becoming more and more popular
in the United States. In the case of a

road having a paved width sufficient to

accomodate two lines of traffic, the safety

of the highway users may be increased

from 25 to 50 per cent by the addition of

a traffic center line. This conclusion has
been reached after an observation of the

habits of traffic on two track roads where
a center line has been introduced. Fur-

ther it is based upon the unsolicited com-
plimentary remarks which have been re-

ceived from the traveling public imme-
diately after such a line was introduced.

When a traffic center line is used, the

drivers no longer pass each other with a

more or less uncertain clearance between
the vehicles, but approach each other

with confidence, using the center line as

a positive visible gauge on the driver's

side, and knowing that the clearance thus

afforded will insure absolute safety in

passing without any danger of running
off the unseen outside edge of the pave-

ment.

On curves the traffic center line is of

even greater advantage than on the tan-

gents, and even if not used on the latter,

it should be painted on all curves having
a radius less than 1,000 ft. This center

line should extend not less than 400 ft.

beyond the beginning and ending of the

curve.

In the case of the so-called non-rigid or

flexible types of pavement construction

on macadam or other flexible bases, the

use of traffic center lines might tend to

force traffic into well defined lanes and
thus cause rutting or undue wear. How-
ever, on heavily traveled roads, the safety

of the traveling public is of greater im-

portance than the safety of the pavement
surface. In the case of the so-called rigid

types of pavement, such as Portland ce-

ment, concrete, brick, bituminous con-

crete or sheet asphalt on a concrete base,

which are the predominating types in this

country, the traffic center line will ma-
terially increase the structural safety of

the pavement by tending to eliminate

travel near the extreme edges of the

pavement, where the outside edges and
the unprotected corners caused by con-

struction joints or by transverse contrac-
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tion cracks are the most dangerous and

critical sections from a structural stand-

point.

One of the embarrassing detects en-

countered in concrete pavement slabs

having a width greater than 16 ft. is the

formation of unsightly longitudinal cracks

brought about by the combined stresses

produced by nature and traffic. To elimi-

nate such cracks, the center of the pave-

ment must be thickened to a dimension

not justified by economy; however, this

may easily be circumvented by introduc-

ing a longitudinal center construction

joint dividing the normal two-crack

country pavement having a width of 18 ft.,

into two 9-ft. sections. Slabs 9 ft. in

width have never caused any difficulty so

far as longitudinal cracking is concerned.

By proper interlocking and tying together

of these two 9-ft. strips, the interior por-

tion of the pavement may be made prac-

tically as strong as an unbroken slab, and

certainly far more efficient than a pave-

ment divided by an irregular longitudinal

crack. This center construction joint may
be kept filled with bituminous material

and painted with a line approximately

3 ins. in width. In this manner, the traf-

fic center line and the longitudinal con-

struction joint may be introduced in one

operation, with the result that the un-

sightly longitudinal cracking is elimin-

ated, traffic safety is assured, and high-

way engineers may cease to perpetuate

the indefensible evil practice of causing

doubt, criticism, and mistrust in the mind

of the traveling public by designing and

building pavements which fail structural-

ly by longitudinal cracking even before

traffic is introduced.

The combined center line construction

joint and painted traffic center line are

being used in the state of Illinois on all

pavements built on the 4,800-mile state

trunk line highway system which is be-

ing pushed to completion at the rate of

1,000 miles per year, and also on all

county roads in the State.

SPECIFIC PRINCIPLES OF GOOD
PROFESSIONAL CONDUCT FOR

ENGINEERS

A compilation of specific principles of

good professional conduct for engineers

has just been prepared by the Practice

Committee of the American Association

of Engineers, as requested by the Board

of Directors, to supplement the code of

ethics of the association. The principles,

which follow, are stated in short sen-

tences, and are based upon cases passed

by the Practice Committee since 1919 and

approved by the Board:

Part 1. Relations of the Engineer to the

Public

1. The Engineer should regard his

duty to the public welfare as paramount
to all other obligations.

2. He should not use his professional

standing as a means of sponsoring or pro-

moting commercial or other undertakings

of a speculative character.

3. He should scrupulously avoid con-

nection, by act or omission, with any ille-

gal or questionable undertaking or partici-

pation in any enterprise inimical to the

public welfare.

4. He should not advertise in self-

laudatory language or in any other man-
ner derogatory to the dignity of his pro-

fession.

5. He should avoid any publicity gir-

ing the impression that technical service

in technical matters can be dispensed

with; or that technical proficiency along

any line is easy of acquisition; or that

exaggerated returns may be expected from
any limited course of technical instruc-

tion.

6. He should avoid any questionable

statements or any statements couched in

language that would convey a false im-

pression, in any of his reports, advertise-

ments or articles.

7. When retained to report on any
property or project, he should not accept

as compensation any stock or other inter-

est in the property or project, or any oth-

er contingent fee which could in any way
consciously or unconsciously influence the

nature of his report and its conclusions.

8. He should avoid entering into any

private combination which would restrict

free individual competition for profes-

sional employment. The matter of proper

engineering fees and the methods of mak-
ing proper tenders on engineering work
should be left to professional organiza-

tions in order that their backing should

inspire public confidence.

9. He should refrain from using any

improper or questionable methods of so-

liciting professional work.

10. He should participate, in clean poll-

tics and should strive to be a force to as-

sist in the cleansing of politics.

11. He should take au active interest

in the public welfare in behalf of which
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he should ever stand ready to volunteer

his special knowledge, skill and training

for the use and benefit of mankind.

Part II. Relations of the Engineer to

Clients and Employers

1. The engineer should pursue his pro-

fessional work in a spirit of strict fidelity

and full loyalty to his clients and em-

ployers.

2. He should inform a client or em-

ployer of any business connections, inter-

ests or affiliations which might tend to

influence his judgment or impair the dis-

interested quality of his services.

3. He should accept compensation for

his services in connection with any work

from one source only, except with the full

knowledge and consent of all the inter-

ested parties.

4. He should regard and maintain as

confi"dential any information obtained by

him relating to the business affairs and

technical methods or processes of a cli-

ent or employer.

5. He should not engage in any out-

side work without the full knowledge and

consent of his employer.

6. When connected Avith any work, he

should not accept commissions, outside

employment, promise of employment, or

any other consideration from a contractor

engaged upon that work.

7. He should have no business dealings

or connections with any client of his em-

ployer without the full knowledge and
approval of his employer.

8. He should entertain no offers of em-

ployment or other considerations from a

third party, when such may in any way
influence his actions or decisions with re-

spect to the relations which may exist

between such third party and the Engi-

neer's employer or client.

9. He should not accept commissions

or other considerations for specifying or

recommending supplies, equipment or

service.

10. He should not split fees as com-

missions for securing work, nor work
with other engineers on a split-fee basis

unless assured that his client is not de-

ceived thereby.

11. He should have no interest direct

or indirect in any materials, supplies or

equipment used in the construction work
of his client or in any firms receiving

contracts for his client's work without in-

forming his client in advance of the na-

ture of such interest and obtaining his

sanction.

12. He should not engage in the inde-

pendent practice of engineering without
the knowledge and sanction of his em-
ployer, and under no circumstances
should he compete with his employer on
the basis of lower fees.

Part III. Relations of Engineers to

Employes
1. The Engineer should treat his em-

ployes or subordinates in a spirit of fair-

ness, with due regard and consideration

for their personal welfare and profession-

al advancement.
2. There should be a professional bond

between employer and employe when both
are engineers, which will dictate and im-

pel reciprocal interest and mutual con-

sideration.

3. The Engineer should pay adequate
salaries commensurate with the import-

ance and responsibility involved in the

service.

4. He should encourage the profes-

sional pride of his employes or subordi-

nates in their work and should offer them
every means of protecting their reputa-

tions and the quality of the work entrust-

ed to them by not interfering with the

proper performance of the duties for

which they are responsible.

5. He should recognize the freedom of

his employes to change employment and
should in no way hinder employes or sub-

ordinates in bettering their condition.

6. He should not discharge an em-
ploye, nor withhold employment from
him, nor discriminate against him in any
way on account of his affiliations or activ-

ities in any professional, political or re-

ligious organization.

7. He should respect his employe's

right to freedom of thought, speech and
outside activity as long as the same does

not impair the efficiency and value of the

employe's service.

8. He should see that his employe is

adequately covered by insurance against

risk of casualty arising from his work.
9. In advertising or offering employ-

ment, he should refrain from any misrep-

resentation as to the conditions and per-

manency of such employment.
10. If in public employ, he should as-

sume the responsibility of consistently

protecting the interests of his subordi-

nates.

11. He should make every effort to

provide steady employment for his em-
ployes and when forced to discharge an
employe he should give the most generous
notice possible and exert every reasonable

effort to assist the employe in finding an-

other position.
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Part IV. The Eugincer's Relations to

Other Engineers

1. Tlie Engineer should not by word,
act or omission, injure falsely or malici-

ously, directly or indirectly, the profes-

sional reputation, prospects or business of

another Engineer.

2. He should not attempt to supplant
another Engineer after definite steps have
been taken toward his employment.

3. If employed in conjunction with an-

other Engineer, and by the same client,

he should not review and comment con-

clusively upon the work of the other En-
gineer except with his full knowledge and
consent or unless the connection of such
other Engineer to the work has been pre-

viously terminated.

4. He should not use unfair means to

effect his professional advancement or to

injure the chances of another Engineer
to secure and hold employment.

5. He should not attempt to inject his

services Into a project at the expense of

another Engineer who has been active In

developing it.

6. He should not interpose between
other Engineers and their clients when
unsolicited. When solicited, he should
avoid any possibility of doing a brother
Engineer an injustice.

7. He should not seek or solicit a po-

sition occupied by another Engineer.
8. He should not attempt to secure

work on the basis of lower salaries or
fees.

9. He should be courteous, fair, con-

siderate in his dealings with other En-
gineers.

10. He should not criticise the work of

other Engineers except when regularly en-

gaged to do so; and he should not attempt
to secure the work for himself through
criticism.

11. He should not commercialize his

affiliations with, or official position in, any
technical organization.

12. He should not use his professional

affiliations to secure the confidence of

other Engineers in speculative commer-
cial enterprises.

13. As a member of any professional

organization, he should avoid any act

tending to promote his own interest at the
expense of the dignity and standing of the
organization.

14. As an officer of a professional or-

ganization, he should sedulously avoid
any appearance of using his position for

personal advertising.

15. He should cooperate in upbuilding
the Engineering profession by exchanging

professional information and experience
with his fellow Engineers and students of
Engineering and by contributing to the
work of engineering societies, schools of
applied science and the technical press.

16. He should regard himself as a
debtor to his profession and should dedi-
cate himself to its advancement.

TRAFFIC ACCIDENTS IN RELATION
TO STREET AND HIGHWAY

LIGHTING
By Charles J. Stahl, Manager Illuminating

Engineering Bureau, The Wcstinghouse
Companies, South Bend, Ind.

The first use of street lighting was to
prevent crime and the first illuminant
was the pine knot or firebrand which
served merely as a pathfinder in the prim-
itive settlements of man. Then came
lamps made from the skulls of animals or
nut shells in which oil was burned. With
the advance of civilization there came a
growing tendency to do more and more
of the world's work under artificial light-
ing. In the early days no one ventured
on the streets after dark except on most
urgent business and then only when ac-
companied by a body guard of torch and
cudgel bearers. Even during the present
generation there have been in many
American cities certain sections danger-
ous to traverse after nightfall.

Street lighting has had a fascinating
development which up to about 20 years
ago was impelled almost entirely by man's
desire for safety, comfort and peace of
mind. The fundamental motive was crime
prevention. Today it is still the funda-
mental consideration but other motives
have grown to be of almost equal import-
ance. Briefly stated these other consid-
erations are:

1. Accident prevention.
2. The "City Beautiful" idea.

3. Business stimulation.
I am mentioning this to show that up

to recent times the requirements of traf-

fic were almost entirely neglected in the
lighting of streets and as for highways
what little has been done is hardly a be-

ginning on the thousands of miles of in-

tercity highways which along with the
automobile have grown to such great im-
portance in our national life. Fortunately
the requirements of good street lighting'
from the standpoint of preventing crime
are to quite an extent the requirements
for safe and comfortable traffic, except
that the latter requires higher intensities

of lighting. But unfortunately no national
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or civic organizations have consistently

advocated and fostered the use of ample
and efficient street lighting.

Our first thought is that the electric

light companies should be its advocate,

but they unfortunately are very often

forced to enter into contracts in which
the rates allow no profit and not infre-

quently the street lighting business is

actually taken at a loss to the electric

light company supplying the power. Nat-
urally they make no effort to increase

unprofitable business.

For its value as a business stimulator

merchants have here and there fostered

local improvements but no highway asso-

ciation, or other allied societies, have so

far undertaken extensive propaganda or

educational work on the value of good
street and highway lighting which in

comparison with most other public serv-

ices is high in proportion to its cost.

The time has come when in connection

with our street lighting we must recog-

nize that we have entirely different prob-

lems to face than ten or even five years

ago, and the cause is the automobile. To
the development of modern high speed

traffic brought about by its extensive use
must be charged practically all of the in-

crease in street-traffic accidents.

According to the latest surveys the to-

tal annual fatal accidents on the railways

of this country are 7,800 as against 15,-

500 fatalities due to traffic accidents.

Therefore, the loss of life in traffic acci-

dents is twice as great as in railway ac-

cidents. As to an evaluation of the annual
personal and other property loss from
automobile accidents. Dr. F. S. Crum,
statistician for one of the large insurance

companies of this country, states that

while an accurate computation is not pos-

sible, the annual sacrifice is fully $1,000,-

000,000.

In 1906 there were less than 400 deaths

in the United States from automobile ac-

cidents while in this year the total will

exceed 15,000 which is an increase of

about 3,800 per cent and the total is

steadily mounting higher.

Stringent traffic regulations and educa-

tional publicity work have brought good
results in many districts but they cannot
overcome the effects of faulty vision

caused by inadequate and improper street

lighting. To determine how much value
should be attributed to the proper illumi-

nation of streets as a factor in the pre-

vention of accidents, a survey was made
in a representative group of cities. In

order to obtain uniformity in the reports.

blank forms were prepared by the Engi-
neering Department of the National Lamp
Works providing for a charting or accu-

rate tabulation of all traffic accidents in a
given city during the period of one year.

On these data forms returns were ob-

tained from 32 representative cities such
as Philadelphia, Boston and "others, with
a combined population of over 7,000,000.

The period covered by the returns was in

most cases from the middle of 1919 to the
middle of 1920. Some of the essential

facts derived from the data compiled are
in condensed form as follows:

1. That of the 31,475 accidents report-

ed, 1,678 or 17.6 per cent were night ac-

cidents due to inadequate lighting.

2. Applying this rate to all cities of

the U. S. we find that no less than 567
fatal accidents occur annually due to in-

adequate lighting.

3. In addition to the suffering and
loss of life an evaluation of the economic
loss gives us the substantial amount of

$54,000,000 chargeable to the lack of light

and according to census reports the total

annual expenditure for street lighting in

the United States does not exceed $50,-

000,000.

The percentage of 17.6 arrived at as the

proportion of night accidents which may
be attributed to lack of light is undoubt-
edly an extremely conservative figure, for

the streets of the cities covered by the

survey were illuminated at night by arti-

ficial lighting of varying degrees of ef-

fectiveness. So in an individual city

where the need for better street lighting

is especially evident, night accidents

chargeable to lack of light may run as

high as 50 per cent.

Among manufacturers it is realized

that great savings in the cost of produc-

tion are brought about by a double-shift

which spreads the overhead or fixed

charges over 24 hours as against 8 or 12

hours. This practice may be followed

with equal economies by applying the

double-shift to trucking which, according
to reports, has in some cases reduced
trucking costs almost one-half, due to

the increased utilization of equipment
and terminal facilities. This night use of

streets can be fully developed only by
providing improved street lighting. The
double utilization of crowded thorough-

fares is advocated not only because of its

economy from the operator's point of

view, but to relieve day time congestion

and to postpone the time when expensive

duplicate thoroughfare construction will

be required by the increasing volume of

traffic.
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la driving at night, whether it be a

truck, passenger bus, or private car, the

driver's vision depends upon the fairly

constant illumination from the street

lights, his own headlights, and the spas-

modic, violent influence of approaching

headlights. Excepting grade crossings,

the greatest danger to automobile drivers

is from glaring headlights and with the

growth in automobile traffic it is evident

that some solution of the headlight prob-

lem must be brought about. Apparently

there are only two really effective solu-

tions, namely:
1. The establishment of one way

streets and interurban or trunk highways.

2. The lighting of trunk highways so

that with dimmed headlights cars may be

operated with safety and in comfort at

the customary cross country speeds.

Efficient highway lighting fixtures have

been developed and their use is being ad-

vocated by the leading manufacturers of

street lighting equipment, and is spon-

sored by the Illuminating Engineering So-

ciety after considerable study and experi-

menting.

The cost of lighting a highway usually

does not exceed five per cent of the cost

of duplicating the highway in order to

provide for one way traffic, so it is ob-

vious that the second method is more eco-

nomical than the first.

Many states have put into effect very

definite regulations requiring the use of

improved headlight lenses, governing

their adjustment and various other de-

tails. Some have employed Illuminating

Engineers and maintained a substantial

force of traffic officers especially trained

for competency in enforcing headlight

legislation, but the most conscientious and
persistent supervision has met with very

little and unstable success. The solution

lies in applying sufficient illumination to

our main highways so that drivers will

not need their headlights except as mark-

ers to define the width of the car or the

limits of the area to be avoided in pass-

ing, and on city streets to make the ap-

proach of automobiles readily apparent to

the pedestrian.

The precautions taken to protect the

motoring public by posting all sharp

curves, narrow bridges, steep grades and

the like may be made to serve their full

usefulness by proper highway lighting.

At present this protection does not extend

adequately beyond the hours of daylight.

Trucks as a rule operate at fairly low

speed and at slow speeds headlights often

afford little illumination so the driver is

likely to strike obstructions or holes and
do damage to both truck and highway.
Many a load has been delayed for hours
and sometimes for days because the driver

misjudged the edge of the road bed and
sank into soft ground. In addition to dis-

rupting schedules and lowering the equip-

ment utilization factor the road is in-

jured when heavy loads ride on the very

edge of the road bed.

The cost of good highway lighting is

justified by these considerations alone and
apart from thoughts of comfort and fear

of holdups.

The foregoing paper by Mr. Stahl was
presented at the annual convention of the

Allied Motor Commerce (of Indiana) at

Indianapolis, April 30, 1923.

CONSTRUCTION AND OPERATION
OF WARREN, OHIO, WATER

PURIFICATION PLANT
By S. N. Vance J Resident 'Engineer for Alex-

ander Potter, Consultino Engineer, 50
Church St., New York City, and

P. J. O'Connor, Superintendent
of Filtration, Warren, Ohio.

The water works of Warren, Ohio, were
privately owned. The city of Warren was
no exception to the rule existing during

the last of the war-period and the years

succeeding it, when private companies re-

fused or were financially unable to extend

or enlarge their systems to keep pace

with the growth of the cities.

In 1920 Warren, therefore, was faced

with the necessity of purchasing its water
plant or standing for an increase in rates,

two or three times greater than those

then obtaining.

The city retained the services of Alex-

ander Potter, Consulting Engineer, to in-

vestigate the entire water works matter,

including the question of ultimate source

of supply for a greater city and an ap-

praisal of the existing plant of the water
works company. Later Mr. Potter was
named to represent the city on a two
member Board of Arbitration, which fixed

the value of the plant at $687,500, which
amount was accepted by both the com-

pany and the city.

After the award was agreed upon but

before the city took possession of the

plant, plans were prepared for the reha-

bilitation of the water works system, the

construction of an adequate filter plant

and a service reservoir to the east of the

city to be constructed of reinforced con-

crete and built wholly above the surface

of the ground.
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In taking possession of the plant, the

construction of a 6,000,000 gal. filter plant

was immediately undertaken and con-

tracts let within a month. The plant is

located in the city of Warren at Summit
street and Mahoning avenue and on the

east bank of the Mahoning River.

Old Filter Plants

The original plant, built in 1895, had a

capacity of 1,500,000 gals, per 24 hours,

and while it was, no doubt, modern at the

time of erection, the art of water purifi-

cation has advanced so rapidly that today

a plant of its type is so out of date that

WB will not devote more space to it.

To meet the demands for more water

and to obtain less expensive operation, in

1917 the Trumbull Public Service Com-

pany erected a new and more modern me-

chanical filter plant. This plant was
built on the same property but back from

the river and consists of four 500,000 gal,

units, two storage basins with a total ca-

pacity of 90,000 gals, which were under

the filters, or tubs as they are called, and

two settling or coagulating basins, each

with a capacity of 250,000 gals. This

plant was constructed of reinforced con-

crete with the superstructure of brick.

Unfortunately the plant was not so de-

signed that it could be added to sufficient-

ly to become a big plant; therefore, it

could not provide but for a short time for

the increasing demand for water, for

both industrial and commercial uses. The
size of the units were entirely too small,

as a big plant with small units is very ex-

pensive to operate. In addition to this big

handicap, the back half of each unit was
covered with a low flat roof, which
touched the water. The ice formation was
therefore bad and in a very awkward
place to remove. The coagulating basins

were not covered and the ice formation

caused the wall to crack.

The chemical feed devices as well as

all of the valves were manually controlled,

that is except the valves on the rate of

flow controllers which were hydraulically

operated.

As stated above, the plant could not

meet the rapidly increasing demands,
though an extreme effort was made and
the plant taxed beyond what should be

expected of any mechanical plant. It was
often operated at 100 per cent over its

normal rating.

The new plant was built of reinforced

concrete with the superstructures of tap-

estry brick with stone trimmings, the

inside of the filter building being of a buff

pressed brick conforming with the old

filter building. The plant consists of a
mixing chamber with a chemical feed

house and a storage room above, a coagu-

lating basin and six 1,000,000 gals, per

day filter units, with storage basins be-

neath the filter units. The plant is of the

mechanical gravity type.

Mixing Chamber
The mixing chamber is 17x35 ^^ ft. and

23 ft. deep, inside dimensions, and is di-

vided into eight equal size compartments,
each having an inverted pyramid bottom
in which there is a sludge drain valve, the

valves being operated by long extension

stems from the floor above. Each of the

eight compartments are divided in half by
means of a baffle wall which extends from
above the water line down to within 3 ft.

of the sludge valves. A two-story super-

structure, 17x17 ft. of brick with rein-

forced concrete floors is built over one-

half of the mixing chamber. The top story

of this building is used for the storage of

the chemicals which are elevated to it by
means of an electric hoist.

The first floor is used for chemical feed

machines and their appurtenances for au-

tomatic proportionate feeding, gauges for

the meters indicating the amount of raw
water pumped, desk, lockers, etc. Pro-

visions were made for duplicating the

mixing chamber for future extensions.

Coagulating Basins
The coagulating basin is 90 by 51 ft.

and 19 ft. deep, inside dimensions, and
has no cover but a walk 3 ft, 9 ins, wide
was placed on top of and around the

outer walls and from this walk a baffle,

constructed of plaster on metal laths, was
suspended, extending 3 ft. down into the

water, the idea being that only a thin ice

would form under the walk and against

the walls and thereby prevent the crack-

ing of the outside walls. Soon after the

plant was put into operation there was a
cold snap, about 10 degs. below zero, and
while 13 ins. of ice formed on the basin,

under the walks it was only l^^ ins. in

thickness.

A distribution trough extends across

the inlet end of the basin. Into this

trough the treated water is discharged.

The top outer edge of the trough is 9 ins.

below the normal water line, thereby

forming a weir. Twelve inches from the

trough is a baffle extending from 3 ins.

above the normal water line to 3 ft. be-

low; therefore, the water entering the

basin must flow over the weir and under
the baffle, which gives it a downward mo-
tion. About 35 ft. from the influent end
of the basin is a cross wall extending up
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to within 9 ins. of the normal water line

and a weir is formed of the top. This
wall is perforated, having 2 in. openings,

12 Ins. on center in both directions, the

first row of holes being 6 ft. from the

bottom of the basin. Six inches from this

wall and supported from it by brackets

is a baflle wall extending 3 ins. above the

normal water line and 18 ins. below. This
baffle, as the one just described, causes

the water to take a downward motion.

The part of the basin between the influent

trough and the cross wall has a flat bot-

tom, in which there is embedded 3 in.

acid proof tile laterals, spaced 2 ft. apart

and each separate tile is 2 ft. long, with a
1/^ in. orifice in the center. This makes a
strainer system bottom with % in. orifice

2 ft. 3 ins. on center one way and 2 ft. the

other. These 3 in. laterals drain into

channels, which in turn drain into 3 cast

iron underdrains. The underdrains are

8 ins. and there is a quick opening gate

valve on each line, these valves being lo-

cated in a manhole just outside the basin.

It is found in practice that at least 60

per cent of the settling takes place in the

first third of the tank. With ' an under-

draln system such as described, construct-

ed under the first third of the tank, the

period between emptying the tank for

cleaning can be extended for six or eight

months by operating the quick opening
valves daily to remove the accumulated
settlement before it has an opportunity to

compact and solidify.

At the effluent end of the basin there

is another cross wall similar to the one
above described. This wall extends up to

within 2^4 ft. of the normal water line,

and the first row of 2 in. openings is up
10 ft. from the bottom of the basin. The
wall is only 2 ft. 2 ins. from the end of

the basin, and thus forms a small effluent

chamber. The bottom of the basin be-

tween the center cross wall and the efflu-

ent chamber is the usual bottom with two
12 in. sludge valve drains. These valves

are operated from the walk on top of the

wall, the extension stem being on about
45 degs. and working through a universal

joint. Provisions were made for duplicat-

ing the basin for future extensions.

Filters

The filter units or tubs are 19*4 ft. by
20 ft., and 8 ft., 9 ins. deep. There is a

pipe gallery in the center with 3 filters

on each side, the normal rate of each be-

ing 1,000,000 gals, per 24 hours. The tubs,

piping, etc., are arranged so that addi-

tional units may be added at a minimum
cost.

Each filter unit has a gutter across the
front end and there are three cast iron
wash water troughs extending from the
gutter to the back end of the filter, the
weir or top of the trough being 24 ins.

above the sand bed. The strainer sys-

tem consists of 2-in. cast-iron laterals

spaced 6-ins. on center and having 7/32
in. orifices in pairs spaced 4i/^ ins. on
center. These orifices are on the under-
side of the laterals. The laterals dis-

charge into 2 cast-iron manifolds, each
having an area of 50 sq. ins., which dis-

charge into the clear well beneath the
filters.

The gravel which was placed on top
of the laterals is in 6 layers and was very
carefully screened and placed to come
within the specifications, which were:

1st layer, 1% to 2i/^-ins., 5 ins. thick.

2nd layer, 1 to l^^-ins., 4 ins. thick.

3rd layer, % to 1 -in., 3 ins. thick.

4th layer, i^ to V^-in., 2 ins. thick.

5th layer, % to i/i-in., 2 ins. thick.

6th layer, 10-mesh to %-in., 2 ins. thick.

Making a total thickness of 18 ins.

The sand was specially selected so that
it would also meet the requirements of

the specifications, which were that the
efflective size should be 0.35 to 0.45 mm.
and a uniformity coefficient of not more
than 1.70 mm. After the plant had been
in operation for about a week, samples
were taken from various parts of each bed
and through the entire thickness and test-

ed. The results of the test were an effec-

tive size of 0.39 mm. and uniformity co-

efficient of 1.62 mm.
The pipe gallery is designed with the

main piping at the ceiling and in the cen-

ter; from these the branches of the fol-

lowing sizes were taken for the indi-

vidual units: 12 in. influent, 10 in. efflu-

ent, 14 in. wash, 6 in. rewash, and 16 in.

sewer.

A 10 in. venturi type rate controller Is

placed in the effluent line from each unit.

This controls the amount of water filtered.

There is a large flume in the center of

the pipe gallery which receives the dis-

charge when the beds are washed, this

flume being connected Avith a sewer which
discharges into the river. The top of the

flume is about 214 ft. above the floor of the

gallery and serves as a walk.

The operating ••platform is the floor

above the pipe gallery. This floor is 2

ft. below the tops of the filters, thereby

giving what is known as sunken plat-

forms. There is no operating reason for

this but as an architectural effect it is

much more pleasing than to have the floor
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at the top of the tubs. On the operating

floor there is a marble operating table

for each unit. Mounted on the table In

one metal case is an indicating loss of

head gage and an indicating and record-

ing rate of flow gage. There is also on

each table an operating handle, with an

indicating device for controlling the

valves, all of which are hydraulically op-

erated. The small piping to the cylinders

of the hydraulic valves is so arranged that

the pressure may be taken from either the

standpipe or the discharge from the

pumps. The necessity of this is, that

should the standpipe be empty for clean-

ing, painting or repairs, the valves could

still be operated. For convenience an

electric light was placed on each table.

At one end of the operating platform

there is a 12 in. gage, connected to the

wash water line of each separate unit,

which registers the pounds pressure at

which the filter bed is being washed. It

is an easy matter therefore to get the de-

sired rate which is 2-ft. vertical rise per

minute over the sand area, which is equiv-

alent to 15 gals, per sq. ft. per minute.

The average loss of head at which the

beds are washed is 8% ft. and they are

washed for about 3 minutes. The filters

are washed from the standpipe which is

located just a few feet from the filter

building. The standpipe has a capacity

of 390,000 gals, and is at all times kept

full, which gives a static head of 60 lbs.

The wash water line is connected to the

discharge of the pumps as well as to the

standpipe. This enables the beds to be

washed in case, for any reason, the stand-

pipe is empty.

Since the water storage supply of the

old plant was sufficient to fight a normal

fire for only about 8 or 9 minutes, it was

necessary that the new plant be erected

and the old connected to it with the mini-

mum amount of time that the filters be

closed down. Due to a very careful de-

sign along these lines, the new plant was

erected and the old connected up without

once closing down the filters. The raw

water pumps, however, were closed down
several times in changing over the pip-

ing, but at no time for more than an

hour. Sunday mornings, just about day-

light, is the minimum rate of filtration

for the week; therefore, when it is neces-

sary to close down the pumps, this was

the time selected.

Raw Water Supply

The water supply is taken from the Ma-

honing River. There is a dam construct-

ed of reinforced concrete extending across

the river. As a part of the dam and
near the east bank is the intake chamber,
the front and top of which is of gridiron

construction, being made up of heavy iron

bars spaced 2 ins. apart. These bars

withstand the heavy knocks of large logs

or other floating bodies that from time to

time come down the stream. Inside the

intake chamber there are two sets of

screens which are removable and easily

kept clean.

Located in the old pump house are

three low lift single stage pumps, two
with a capacity of 2,000 and one of 3,000

gals, per minute. These pump the raw
water from the river to the mixing cham-
ber. All the pumps are centrifugal and
electrically driven. The water is deliv-

ered to the pumps through a 20 in. suc-

tion line and discharges into a 20 in.

header. The discharge line is increased

from 20 to 24 ins. just outside the pump
house to allow for additional pumps for

future extensions. Between the pumps
and the mixing chamber there is a 24 in.

check valve and a 24 in. by 14 in. venturi

tube, this tube being connected to a Sim-

plex indicating and recording gage which
is located on the first floor of the chemi-

cal feed house.

The raw water piping is so designed by

reversing the flow in some of the piping,

that in case of emergency such as repairs

to the check valve or venturi tube, the

plant could be operated.

Chemical Feed

The alum and lime which are used in

the treatment of the water are fed into

the mixing chamber by means of two dry

feed machines, which were built by the

Pittsburgh Filter and Engineering Co.

These machines are located on the first

floor of the chemical feed house, each

having a large storage hopper into which
the chemicals are fed from the floor above.

They are operated automatically and fed

proportionately to the amount of water

pumped. The automatic arrangement

consists of diaphragms, orifices and pip-

ing and is connected to the venturi tube in

the raw water line. The machines are

driven by water motors, the same water

that operates the motors is used to dis-

solve and wash the chemicals down into

the mixing chambers. The lime is fed

into the mixing chamber at the point

where the raw water enters and is mixed
for a short distance, then the alum is

added and the two are mixed by passing

over and under the baffles. The time of

retention at the normal rate of 8,000,000

gals, per day is about 19i/^ minutes.
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An emergency feed line was provided so

that should repairs be necessary to any
part of the raw water line or the basin,

chemicals can be added directly to the

pipe line. In the old plant the chemicals

were fed only into the raw water line and
both alum and lime added at one point.

Operation of Plant

The water is taken by gravity from the

mixing chamber to the coagulating ba-

sins, leaving the mixing chamber in a

20 in. pipe. It is delivered into the dis-

tribution trough of the new basin by
means of two 16 in. pipes. In the old ba-

sins new distribution troughs were built

of wood and the vater is delivered into

each of these troughs by means of two 12

in. pipes. In all cases the delivery was
made in two places to help in the distri-

bution of the treated water.

In the new basin the water passes over

the weir of the trough and under the baf-

fle as above described then takes a slow
travel towards the effluent end. About 60

per cent of the mud and bacteria are de-

posited in the first compartment of the

basin which has the strainer bottom. The
theory of the strainer bottom is that as a
large part of the sludge is settled over

this compartment, that by opening the 8

in. quick opening valves each day for a
very short while the basin would be kept

clean. The operating of the quick open-

ing valves depends entirely on the amount
of chemicals and that in turn depends
on the quality of the water. While it is

advisable to open them each day, due to

existing conditions at the present time,

they are opened every second day and
are allowed to run until the water is

clear which is about 3 minutes. The time
of coagulation at the normal rate of 8,000,-

000 gals, per day is 3% hours.

The water is taken by gravity from the

effluent chamber of each basin by means
of two 16 in. pipes. These are increased

as they are connected together and finally

enter the pipe gallery as a 30 in. pipe.

The piping is so designed that the filters

may be supplied from any or all of the

basins, thus any basin may be by-massed

to allow time for the basin to be washed.
The piping is also arranged so that any
one or all of the filters may be operated

at any one time. This is true of both the

old and new units. As stated above, the

rate of filtration of any unit can be con-

trolled.

The new clear wells were so designed

and connected up with the old ones that

there is in reality two clear wells. They
are connected by means of a 20 in. pipe

line in which there is a gate valve. Nor-
mally, this valve is open and the line

serves as an equalizer, but by closing the
valve either side can be by-passed and
thus allow time for cleaning or repairs,

should any be necessary.

Liquid chlorine is fed into each of the
clear wells at a point about 14 ft. from
the suction of the pumps. This point was
chosen for feeding the chlorine because of

the peculiar design of the old clear wells.

They have a cross partition with an open-
ing about 4 ft. square in it; therefore, all

the water must pass through these open
ings at which point the chlorine is fed.

The high service pumps consist of two
single stage and one double single-stage

pump; all are centrifugal and are electric-

ally driven. The piping is so arranged
that they can be made to work in tan-
dem, to obtain higher pressure for fires.

The water may be pumped to the stand-
pipe and be delivered from there to the
city mains or it may be pumped directly
into the mains, thereby by-passing the
standpipe.

Laboratory
The laboratory is one of the very im-

portant points in the operation. Since
the laboratory which was previously used
was too small, it was necessary to build
a larger one so that additional equipment
could be installed. The laboratory, which
is 12 ft. wide and 24 ft. long is located
on the second story of the pump-house,
which was formerly used as a storage for
chemicals. There are two chemical ta-

bles, each 15 ft. long and 3 ft. wide, lo-

cated in the laboratory. The table tops
are finished in ebony asbestos wood. Un-
derneath these tables and set back 6 ins.,

there are cabinets which are used for
general storage. Above one of the chem-
ical tables a cabinet was built; this cabi-
net has glass panel doors and is used for
storage of chemicals for laboratory use.

At one end of the chemical table there is

a hood constructed of transite asbestos
wood; the hood has a sliding door in
which there are two glass panels. The
laboratory is equipped with two Mar-Sla
stone sinks and also has all of the neces-

sary equipment to control the operation
of the plant. A space of about 6 by 9 ft.

in one corner of the laboratory is used for
an office.

As to the work done in the laboratory,
tests are made on the water taken at vari-

ous points throughout the entire process;

this is done that the plant may be oper
ated at the highest possible efficiency.

Each day tests are made for the follow-

ing: Temperature, turbidity, alkalinity,
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color, hardness, dissolved iron, total bac-

teria, colon bacillus communis, microsco-

pical examinations and phenol. The alka-

linity tests are made every hour, or more
often if the condition of the water is bad

or changeable. The plant is operated 24

hours per day.

There are three filter operators and
also three assistant operators who work
8 hour shifts. Each man has one day off

every week so that necessitates an extra

operator who alternates shifts every other

day in order to give the operators and
assistants their day off. In addition to

these seven men there is an extra man
who makes repairs around the plant and
is capable to act as operator or assistant

in case any man is off on account of sick-

ness or other things that might require an
operator or assistant to be away.

In connection with the building of the

new plant, the old original filter building,

which was of no value except as junk,

was removed and the space back-fllled.

The old pump house was renovated in

general and a concrete floor built in it

for the storage of chemicals, which Is of

such size as to allow the storage of a car

load. This old building contains the boil-

ers for the heating system, coal bins, the

low lift pumps, the water meter testing

apparatus, repair shop and general stor-

age space.

In back-filling the old filter building,

two of the old basins were maintained,

one for a future screen chamber and the

other for a manhole, containing the 20 in.

check valve on the raw water line. The
outer or river front wall was maintained

as a retaining wall, and from this wall

to the dam across the river a new rein-

forced concrete retaining wall was built.

This makes a retaining wall 20 ft. above

the normal water line of the river for the

entire water front of the property.

The construction work was done by
Mapes and Erway, General Contractors of

Warren, Ohio. The filter equipment was
installed by the Norwood Engineering

Company, Florence, Mass., with Mr. James
F. Torpey, Filter Engineer, as their rep-

resentative on construction.

The water system in Warren is modern
and the results being obtained are excel-

lent. There are two very weak points in

the system; one is the storage of filtered

water, the other is the need of more city

mains. A design has been made for a

6,000,000 gal. covered service reservoir to

be built on Bolin Hill and also for the

distribution mains over the entire city.

The mains that are now being laid from

time to time are in accordance with the
above design. The need of the Bolin Hill

Reservoir is appreciated by a great many,
probably more especially by the Fire Chief
than any other, and it is hoped that be-

fore a great while the construction work
will start.

Cost of Filter Plant

The cost of the new filtration plant was
as follows:

Mixing chamber, with chemcal
feed house and storage room
above $ 18,579.02

Settling basin 35,254.64

Filter building complete, in-

cluding clear wells, pipe gal-

lery operating floor, filter

tubs and the brick super-

structure 40,324.71

Outside piping, including the

venturi meters, making the

connections from the old to

the new piping, and relaying

old piping 25,211.94

Removing and back-filling the

old filter building, back-filling

the low part of the property

and back of the retaining

wall. Repairs to the old pump
house, walks, etc 11,457.59

Ciiemical feed machines 2,950.00

Filter equipment 57,547.56

Retaining wall 8,184.00

Renovating old settling basins 1,761.11

Total cost $201,270.57

REASONABLE INTERPRETATION
OF STATE HIGHWAY SPE-

CIFICATIONS IN NORTH
CAROLINA

.By C. N. Conner, Assistant Engineer, North
Carolina State Highway Commission,

Raleigh, N. C.

In order to secure a reasonable and

rational interpretation of specifications

the contract must be clear and definite,

the engineers and contractors must be

unprejudiced, intelligent and fair-minded;

while the highway commission, itself,

must have confidence in its engineers,

and demand the respect of its contrac-

tors.

The commission should take care of

policies and agreements, the engineer

with design and supervision of survey

and construction, the contractor should

take care of the actual construction as

called for in his contract.

All of this sounds very easy, but when
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the personal equation enters in, trouble

may or may not result.

Selfish, personal and opinionated deci-

sions are usually disastrous. Any point

in question should always be decided on

its own merits with the "self" entirely

eliminated.

There is often an honest difference of

opinion, but if possible the specification

should have but one interpretation. A
thorough knowledge of the work itself

on the part of the engineer and con-

tractor will avoid many misunderstand-

ings.

The old so-called "blanket clause" is

becoming less and less popular; it means
nothing or anything and is therefore

worse than useless.

Contractors sometimes have said, when
they sign a contract, that they are sign-

ing away everything but their wife and
children; what can we engineers as in-

terpreters of specifications say to this?

To the engineers' discredit, it can be
said that contractors have been broken
by unfair and unintelligent decisions.

Such things as this result in the con-

tractor bidding on inspection and engi-

neering instead of on the performance
of the work itself, a condition which must
and can be avoided by maintaining an
organized engineering force which has
definite specification, unselfish motives,

and an average degree of intelligence.

It is a mistake for engineers, in North
Carolina, for example, to copy verbatim,

the specifications of another state or

even the specifications of the Bureau of

Public Roads. Conditions are not the

same in all parts of the country; frost is

a serious consideration in some of the

northern states, but is of minor im-

portance in others. A gravel road specifi-

cation which can easily be met in Maine
or Wisconsin will not fit the conditions

at all in. western North Carolina, where
we must use the local material even
though it be inferior to Maine and Wis-
consin gravel.

Suppose, for example, a contract was
let for a gravel surfacing, the engineer
had copied a very drastic specification

as to quality and grading of the material

but had not investigated the local mate-
rial, or at least, had not realized that

it could not pass his specification; the

contractor finishes his grading and starts

using the local gravel for surfacing; the

inspector finds that the gravel does not
meet the requirements and that none
can be found locally which does. What
then? Who is to blame?

If the contractor is obliged to ship in

material he will "go broke."

It is plainly necessary to make a rea-

sonable interpretation of the specifica-

tions or to draw up a subsequent agree-

ment permitting the use of the local

material.

It is not difficult to draw up a specifica-

tion for absolutely the best construction,

but it does require considerable fore-

thought to adapt the specification to local

conditions, especially when good mate-
rials are scarce, local conditions vary by
a wide margin, and economy must be ex-

ercised.

For these reasons North Carolina is

building practically every type of road

and is adopting that type which will best

utilize local materials, serve traffic con-

ditions, and maintain healthy competi-

tion in bidding.

On nearly every job of any magnitude
the contractor raises the question as to

whether or not he should perform a cer-

tain piece of work. To settle this the

engineer must be familiar with his speci-

fications (whether they be good or bad).

The work, however, must be done. If it

is within the specifications it should be
paid for at the contract unit price; if

not, a price should be agreed upon or

the work paid for on a cost plus basis.

The practice of paying for extra work
by increasing the quantities on some
other item, such as throwing it into ex-

cavation or borrow, is not good business

and should be avoided.

The phrase "with written permission
of the engineer" is important to the engi-

neer, as well as the contractor; it is

nothing more or less than good business

practice. It puts in writing the author-

ity for doing work in a manner which
may be different from that called for in

the specifications.

Some contractors have performed
work which they honestly felt was out-

side the specifications in order to avoid

disputes with their engineers; this is

not right. There is really no good rea-

son why the contractor or his representa-

tive and the engineer or his representa-

tive cannot get together and discuss,

peaceably, any point on the work. It

is done in every other line of business;

why not in ours?

The engineer or inspector who at-

tempts to threaten or penalize a con-

tractor by taking unfair advantage of

his position, is in serious danger of los-

ing his job. Unfair treatment of a con-
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ti'actor by an engineer or his inspectors

should never be countenanced.

Long arguments, however, are danger-

out. Oftentimes an unreasonable or im-

practical requirement will creep into a

specification, similar to the following:

"Piles must be cut when the sap is

down."
Suppose a job were let in the month

of May, must the contractor wait until

the following winter before cutting and
driving his piling?

Changes in North Carolina Specifications

Some points in connection with the

1923 specifications may be of interest.

Under the 1922 specification for drain-

age ditches the engineer could require

the contractor to bring material from a

point 1,000 ft. away from the road and
place it in embankments. This might

prove to be unnecessarily expensive to a

contractor if the ditch extended through

swampy ground or a heavy thicket.

The question of payment for unavoid-

able overbreaks and slides has been

finally settled by allowing payment for

classified excavation.

To supplement the specifications and
to make their interpretation uniform and
clear, the roadway cross-sections will be

given in detail on blue prints for each

project.

The stations, on which a given section

is to be built, will be listed under that

section, so that on each project there

will be several sections with a list of

stations given under each.

There are several changes in the 1923

specifications which will undoubtedly as-

sist the contractor without injuring the

final quality of the work.

Lighter rollers will be allowed on fills

with the result that more rolling will be

done and the fills will have a longer

time to settle before the surfacing is

placed.

A minimum weight of two tons will be

allowed, but if the weight of roller is less

than three tons it must be made up of

separate rings 4 to 8 ins. in width, which
vary in diameter from 6 to 8 ins. They
are commonly called embankment rollers

and have been satisfactorily used on
reservoir and levee work. Lighter roll-

ers, five to ten tons, will be allowed on
the subgrade for hard-surface work.

Placing fills in layers is still required,

but each layer may be placed in two
horizontal sections, provided the next
layer above "breaks joint" with the one
beneath.

The gravel specification has been re-

vised to fit local conditions. The- topsoil

and artificial sand-clay specification has
been separated into two items. The plow-
ing and harrowing has been reduced from
seven to three consecutive days and
thereafter when the conditions are suit-

able.

The maximum size stone or gravel for

coarse aggregate in concrete roadway
and base course has been lowered from
2% ins. to 21/4 ins., and tabulated grading
requirements have been made. Screen-

ings as a part of the fine aggregate will

not be permitted. This will or should
result in a more workable concrete,

which can be more easily furnished.

Progress on shoulder and ditch work
must be kept up to within 4,000 ft. of the

last surfacing laid. The shoulders and
ditches may be built to the approximate
section but not finally finished. This will

give plenty of time for the soil to get

settled and will prevent the subgrade
from becoming soft and endangering the

surfacing.

When cuts are widened to take borrow
their depth must not be deeper than the

adjacent subgrade.

The free haul limit on excavation and
borrow will be 1,000 ft. and on topsoil,

sand-clay and one course gravel will be
2,000 ft. Overhaul will be paid for at

IVa cts. per cu. yd. station of 100 ft.

Hauling over broken stone base course
will be allowed provided it does not re-

sult in ruts.

The use of hydrated lime in roadway
concrete may be employed up to 10% by
volume of the cement. When lime is to

be used, written permission from the

engineer will be given and the lime fur-

nished by the state f. o. b. siding. The
contractor will be paid a fixed price per

square yard for hauling and placing.

Separate measurement of materials

will be required, as before, the measure-
ment being made in vertical compart-

ments in the batch boxes, when used, or

in separate containers outside the batch

boxes and then dumped into them. In the

case of hand-finishing of concrete road-

ways, it will be necessary to screed the

concrete with the steel screed at least

twice; two screeds may be employed.

The sprinkling of concrete must be

maintained and the contractors should

look well to their pumping equipment,

source and quantity of water available.

The laying of concrete roadway cannot

proceed unless that already laid is be-
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iug properly cured. The wetting tor cur-

ing must be done during daylight.

Joints bars should be dipped or painted

with heavy oil instead of tar or asphalt.

In reinforced pavements the steel will

be placed 2Va ins. from top surface In-

stead of 2 ins. The maximum width of

fabric sheets will be 9 ft. instead of 6 ft.

A tinker tamp will be used to precede

the steel screed to secure greater density

of concrete around the steel. This will

make a total of two tinker tamps and
one steel screed for reinforced conci'ete

roadways.
Natural rock asphalt will be laid to

a prescribed thickness of IVz ins. instead

of 2 ins. and the concrete base course for

this will be 5V^ ins. thick instead of 5 ins.

The maximum size of stone for penetra-

tion macadam will be 2% ins. instead of

2y2 ins.

Vitrified pipe will be triple strength

instead of double. Cast iron pipe may
be either smooth or corrugated.

Concrete pipe will be tested for 1,000

lbs. by the three-point bearing method
Instead of 1,500 lbs. The requirements
per mix of concrete and curing are

omitted but the pipe must pass the

strength and absorption tests.

Every successful engineer as well as

any other professional or business man
realizes that he must keep his work up
to the best current practice; for this

reason specifications should be studied

and revised annually.

Work and policies must be carefully

watched throughout the construction

period, and any desirable changes should
then be included in the annual revision.

The old saying that we should never
abandon a policy or method simply be-

cause it is old or change to new meth-
ods simply because they are new, ap-

plies to construction and specifications.

We must know why we do things in

order to perform intelligently.

The foregoing article by Mr. Conner
is reprinted from the North Carolina

Highway Bulletin for March, 1923.

SELECTING ENGINEERS FOR CITY

SERVICE IN PHILADELPHIA
By Charles .S'. Shaughnessy, Chief Examiner,

Civil Service Commission, I'?iiladelphia,
Pa.

Our treatment of the subject of exami-
nations will be confined to the problems
of administration of the Examination
Bureau of Philadelphia and how we en-

deavor to meet them. These problems
are common to all services, including the
engineering and, therefore, the points dis--

cussed will be more or less general. Then
there are other human problems that
come to us of which we cannot give an
account inasmuch as they have to do with
a great variety of special and individual
conditions. It is one thing to have a civil

service law and quite another to carry
that law into practical effect so that we
shall have honesty and fairness in exam-
inations and complete success in the
scope of selection.

The problem of selecting persons for

the public service is very difficult and
intricate and to the casual observer who
reads about civil service in the papers
the selection at times may appear to

leave much to be desired. It must be
borne in mind, however, that the difficul-

ties are not inherent in the employment
problem but rather due to the political

conditions under which we live. The
value of the Merit System does not show
up in individual cases but rather reflects

Itself in the general level of intelligence
and morale of the entire service. Being
of slow and steady growth, Its great and
lasting benefit reflects itself in a growing
improvement in the service. We say that
it does not show up in individual cases
because we are all prone to decide things
on individual cases rather than through
the abstract or impersonal effect.

Those who are close to the civil ser-

vice problems realize perhaps more than
anybody else that there are certain latent

possibilities in men that cannot be
decided in a civil service examination,
nor in any examination. Capabilities of

men sometimes are not discovered until

these men are given the work and the
responsibility. Even their superiors at

times do not make such discovery until

they have been given a try out and an
opportunity to make good on the job.

Similarly, there are certain defects in a
great number of people which do not ap-

pear until they have been put in charge
of others. The civil service examination,
which is well planned and rated, with
due regard to the position to be filled,

is the best instrument of human measure-
ment yet devised—but like all instru-

ments operated by human beings, it lays

no claim to perfection. The City of Phila-

delphia has the greatest opportunity of

any city in the country to test the truth

of this statement. Here we have side

by side 17,000 employees under the Merit
System and 3,000 in the County Offices.
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Some day we hope that a study will be

made showing the comparative intel-

ligence and productive capacity of these

two groups of people. We feel certain

that the results will show decidedly in

favor of the Merit System.

The procedure of examinations must
follow the mandate of law just as does

any instrument of government. We must
function in accordance with the powers

vested in us by the City Charter and with

the facilities given us by our budget.

Being a problem in human engineering

it is not unlike the way of the engineer

in letting contracts by competitive bid-

ding. Where the engineer wishes to

measure the quality of any material such

as sand, he takes samples from various

parts of the bank, then mixes and quar-

ters them so that there may be a result-

ing sample which is composite and rep-

resentative. Likewise in civil service we
sample a person from various angles, his

past achievement, his practical knowledge

and his personality.

T/ie Prohlem of Staff

We have three permanent examiners

including the Chief Examiner and three

part time examiners. With the great

amount of work we have to handle it is

obvious that this staff must be augmented

in some way or other. We are obliged

to call in outsiders, special examiners

who give of their time gratuitously, in

the line of work for which the examina-

tion is held. These special or honorary

examiners are continually changing, on

every monthly schedule; some are new
and some serve occasionally. Conceive,

if you will, the problem of establishing

and maintaining uniform and equitable

standards for examinations for over three

hundred different kinds of positions with

a continually changing staff. You can

readily see the problem that is put before

our examiners in instructing new people

in the work, for as we all know it is a

specialty of its own. To place the mat-

ter on an engineering basis, let us as-

sume that you have an important piece of

design or construction to do and find that

your force is continually changing. This

adds to the magnitude of the work, es-

pecially if the turn-over is high. This is

one of the most serious problems we have
in Philadelphia and I am sure every engi-

neer can appreciate it. While special or

honorary examiners are important and
necessary—in fact they are an essential

part of the Merit System—their number
is out of proportion to the permanent
staff.

Plan and Development of Examinations
Examinations are means to a certain

end. They are not regarded as a matter
of routine but rather one of growth and
development. We are correlating and
modifying them at all times in order to

make them correspond to the positions to

be filled. To this end we confer with
departments, inspect the character of the

duties, study the various fields of activity

which best fit for this line of work and
make a complete job analysis. We are

then ready to lay down the subjects and
weights so that the competitors possess-

ing the required capabilities will come to

the front rank. In order to keep the mat-

ter up to date and to make improvements
from time to time we review the plan

periodically and study the results of the

last examination. This procedure if con-

sistently followed will show vast improve-

ment in the course of a few years. There
are several classes of tests, experience,

practical questions, etc., that are judi-

ciously arranged to secure the real order

of merit.

Training and Experience

The subject of Training and Experi-

ence is a statement of training with a

chronology of assignments in private em-
ployment. On account of the conceal-

ment of identity we are not able to deter-

mine the quality of service until the

actual ratings are made up. This makes
the question of evaluation very difficult.

Add to this the tendency of some candi-

dates to exaggerate and you have some
idea of the magnitude of the problem.

However, an experienced and discerning

examiner can select the salient features

of a candidate's statement and can sepa-

rate the "wheat from the chaff" with a

surprising degree of completeness and
comparative accuracy. That we need

other tests to supplement this is shown
by the fact that sometimes a candidate

with high experience has very little

knowledge of the position he is seeking;

thus demonstrating that he did not profit

as much by his experience as was expect-

ed nor as much as his competitors.

The Written Examination

The written examination determines

knowledge and intelligence and gives a

record in case there is need for review.

It must be realized that the formulating

of questions based upon duties of posi-

tions is a faculty in itself. Laying down
questions which can be readily under-

stood and have but one meaning is a very

difficult task. To appreciate this one has
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only to attend one of our examinations

and listen to the questions that are put

to the examiners. But the real problem
in connection with the written examina-
tion is the rating of the questions—pick-

ing out the meaning of the candidate,

reading between the lines and giving him
a fair credit for his effort. Any form of

test which involves language is some-
what subject to error on account of the

fact that it is difficult to discriminate be-

tween facility of expression and knowl-

edge of the subject. Mere verbosity as

in ordinary life may pass for intelligence

or knowledge. Here again the experienced

examiner is able to get to the meat of

the matter and evaluate the written word
exceptionally well. We feel that, by and
large, and taking into consideration the

entire examination, even those handi-

capped by the use of language attain

their proper place in order of merit.

The Practical Test

The engineer who is essentially a prac-

tical man appreciates the practical

demonstration as a test of ability. We
endeavor to hold a practical test for all

the skilled trades. The last examination
we had for Auto Truck Drivers consumed
the greater part of two weeks. The car-

penters and plumbers examination simi-

larly took a great deal of time. We have
been obliged to forego a great number of

practical tests which we feel are neces-

sary owing to our inability to conduct
them because of lack of force. But we
feel this test to be the most accurate of

any subject yet used in examinations. It

lends itself to comparative evaluation

and is a positive instrument of proven
worth through a specified task on the

job.

TJie Personal Fitness Test

The object of the personal fitness test

is to secure some measure of personality.

It is extremely important in some posi-

tions, especially those of an administra-

tive character or those having to do with
the public. Properly to conduct the

personal fitness test requires persons of

good common-sense; a keen insight into

the human quality; and a judicious and
discriminating mind. Standards can be

developed under these conditions, which
with an examining board of three persons,

gives a good comparative measure of the

personal equation. We are finding this

test an efficient supplement to the other

subjects of the examination.
Prcsciit-I)ai/ Needs

There is unmistakable evidence of the

great value of improved methods in civil

service examinations in raising the level

of intelligence of city employees. Trans-

lated into positive action this insures to

the taxpayer, and all the people, an in-

creasing measure of real service which
means much to government. That the

progress already made may be conserved

and further accelerated there are three

desiderata:

1. A closer mutual interest among the

departments and the Civil Service

Commission in solving personnel

problems. A spirit of cooperation

which regards civil service as a con-

structive agency, aiding each depart-

ment to fulfill its functions more
effectively.

2. All personal service budgets of de-

partments to have titles which shall

be descriptive and appropriate to the

duties to be performed. Thus a title

of a position shall mean a definite

duty; and when a requisition is made
on the Commission for men to per-

form such duty there shall be no pos-

sibility of misunderstanding.

3. An increase in the Examining staff of

the Commission.

The foregoing address was presented

by Mr. Shaughnessy before the Society

of Municipal Engineers of the City of

Philadelphia on January 19, 1923.

COMPARATIVE GASOLINE CON-

SUMPTION ON DIFFERENT
ROAD SURFACES

By A. B. Cutter, City Engineer, Everett,
Washington.

Having noticed more or less conflict-

ing reports as to relative tractive resist-

ance of rigid and non-rigid and gravel

types of road surface, I arranged during

the past winter for the making of exhaus-

tive tests in the State of Washington,

which is my home, and the neighboring

States of Oregon and California, and

believe the result will be of public

interest. There being no snow in the

Pacific Coast States, the test could be

made dui-ing the winter months.

Types Tested

Representing the three general types

of road surfaces, sections of road were

selected for each type as follows:

1. Rigid type—Portland Cement Con-

crete.

2. Non-rigid type—Warrenite Bitu-

lithic.

3. Gravel or earth.
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The rules governing the comparative
tests were as follows:

(a) Distance of each test 100 miles

continuous operation. This was regarded
as a distance suflBcient accurately to

record the gasoline consumption and pro-

duce a fair average. In some previously

reported tests the mileages have been
so small and so variable as to provide
grave danger of inaccuracy.

(b) Make test on road surfaces in

good condition but having had at least

three years' practical use.

(c) In each State use the same auto-

mobile for comparative test of the several

types, but different machines were used
for comparative tests in some of the

states.

(d) • Uniform speed of not less than 20

nor more than 30 miles per hour.

(e) Record the date, location, speed
and gasoline consumption on exactly 100

miles, as shown by speedometer on the

car.

It was not practicable to here make
test on gravel road, but exhaustive tests

on the other surfaces were as follows

:

practically no difference in gasoline con-

sumption.

(b) On gravel or macadam roads in

good condition, the gasoline consumption
is from 10% to 35% greater than on
either Warrenite-Bitulithic or Portland
Cement Concrete road surfaces.

(c) The tests were made on road suf-

faces in good condition. Of course the

gasoline consumption would be relatively

increased if the road surfaces were in bad
condition.

(d) Under modern volume of traffic,

good roads rapidly pay for themselves in

economy of gasoline consumption and the

same holds true in economy of tire and
other automobile wear and tear. For
instance, given a road carrying an
average of 2000 vehicles per day or 730,-

000 vehicles per year, and calculating

from the Oregon test above, we find with
all the road surfaces in good condition,

that:

On Warrenite-Bitulithic and Portland

Cement Concrete roads the gasoline con-

sumption is about 730,000 divided by 19

equals 38,400 gals, which at 30c equals

Road Surfaces
Date of Test
Location

Air Temperature
Tire Inflation
Running time 100m.
Average speed p"r hr.
Gasoline consumed
Miles per gal. gasoline

WasJmigton

Bitulithlc

February 7, 1923
Pierce County, Pacific High-

way from DuPont to
Country Club

40 to 50 deg. F.
60 lbs. rear, 55 lbs. front.
3 hrs. 45 mins.
26.7 miles

'-allons.
18.2

Oregon

Portland Cement Concrete
February 8. 1923.
Mountain Road, being extension

of Pacific Highway toward
Ranier National Park

40 to 50 deg. F.
60 lbs. rear, 55 lbs. front
3 hrs. 45 mins.
26.7 miles
6.5 gallons.
18.2

Portland Cement
Road Surfaces Bitulithlc Concrete

Location Base Line Road Multnomah Hillsboro
Columbia River Road

Highway
Date Jan. 25. 1923 Jan. 30, 1923
Weather cool-moderate wind cool-moderate wind
Tire Inflation 60 lbs. rear. 55 lbs. front 60 lbs. r., 55 lbs. f.

Running time 100 m 4 hrs. 35 mins. 4 hrs. 25 mins.
Average speed per hr. 21.9 miles 22.7 miles
Gasoline consumed 5.25 gals. 5.5 gals.
Miles per gal. gasoline 19.05 18.18

California

Warrenite- Portland Cement
Road Surfaces Bitulithlc Concrete

Location Tulare County Tulare County
Date Feb. 3. 1923 Feb. 3, 1923
Speed 15 to 20 m. pr. hr. 15 to 20 m. pr. hr.
Weather Fair Fair
Temperature 45 to 75 deg. F. 45 to 75 deg. F.
Ga.';oline consumption 100 miles 7.1 gals. 7 gals.
Miles per gal. gasoline 14.08 14.28

Gravel

Multnomah County
East of Portland

Jan. 31. 1923
cool and fair
60 lbs. r.. 55 lbs. f.

4 hrs. 40 mins.
21.4 miles
7.0 gals.
14.28

Gravel
Fresno-Raisin Rd.
Feb. 1. 1923
15 to 20 m. pr. hr.^
Fair
5.1 to 70 deg. F.
7.8 gals.
12.95

Co7iclusions

The above tests show that:

(a) Between Portland Cement Con-

crete and Warrenite-Bitulithic roads

tested under uniform conditions, there is

$11,520 worth of gasoline, the consump-
tion per mile of road per annum.

On Gravel roads 730,000 divided by 14

equals 52,000 gals, which at 30c equals

$15,600 worth of gasoline the consump-
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tion per mile of road per annum.
Saving on gasoline above by hard sur-

face roads is 13,600 gals, at 30c equals $4,-

080 per mile of road per annum.
2. The relative saving in wear and

tear on tires and other automobile parts

cannot be computed, but it doubtless is

fully as great as the gasoline consump-
tion. Add to this the savings in road
maintenance cost (to say nothing of wear
and tear on nerves of road users) we
have an object lesson of the economy of

high type roads and of keeping roads in

good repair for economic use.

THE DEVELOPMENT OF HIGHWAY
TRANSPORTATION

By H. W. Howard, General Motors Truck Co.,
Pontiac, Mich.

In studying transportation we quickly

discover that it influences every phase of

our existence. The transportation of

goods is an absolutely essential require-

ment for the family, industrial and com-
mercial life of a civilized people.

Transportation Sloxo to Develop
As a background, I should like to draw

a rapid picture of transportation develop-

ment. Strange as it may seem, nothing

in the world has been so slothful in its

development as transportation.

Ninety per cent of all the years that

have elapsed since the birth of Christ

saw in use the same primitive mediums
of transportation that prevailed during

His lifetime.

In 1800 years the world had not ad-

vanced beyond the point of the man-
hauled or the beast-hauled wagon or cart,

or the man-propelled or wind-propelled

boat.

The Evolution of Trade Carriers

The idea of a boat as a carrier came
early in history. The very earliest known
human beings fastened logs together and
guided them down stream, or even
scooped out one side of a fallen tree and
made a rough canoe in which they car-

ried their belongings. If they went by
land, however, their method for centuries

was to shoulder their loads pickaback. If

two men were together they learned that

the burden could be carried more easily if

it were suspended from a pole whose
ends were supported on their shoulders.

Thus the lever principle was used in

many forms of carrying devices. In due
time, perhaps as early as 3000 B. C, man
learned to make the wheel which served

as a burden-bearing device. It was but a

short step, then, to the two-wheeled carts

and chariots to which the merchants and
warriors of ancient Babylon harnessed
their oxen or donkeys.

The Horse Supplants the Ox
A thousand years later, or perhaps

more, the mountaineers came down into

Babylon leading a strange animal which
the Babylonians had never seen. This
bea»t proved so amenable to training, so

strong and so fleet, that he began to sup-

plant the slower and more cumbersome
ox as a beast of burden. Thus the horse

first appeared in a civilized community to

play the important part he has main-
tained ever since in the commerce of the

world. From that time to this, he has
been regarded as the standard by which
other units of transportation are judged.

And Finally the Horseless Vehicle

With the advance of civilization and
the discovery of such forces as steam and
electricity, remote communities became
connected with each other by means of

steamships and railways, so that trade

and commerce grew to tremendous pro-

portions.

For years the horse and wagon supple-

mented the steamship and railway, but

with the advent of the gasoline engine,

the horseless wagon made its appearance
and has steadily increased in favor for

commercial haulage because it has proved

to be stronger, faster and more economi-

cal than the horse and wagon.
Transportation by motor truck lies en-

tirely within the 20th century. While
the railroads have been building since

the fifties and have taken over half a cen-

tury to acquire their present proportions,

the first motor truck was built as late as

1900.

I should like to illustrate by figures

relating to 1921, just how freight haulage

by motor transport compares with that

carried by steam railroads, (1922 figures

are not yet complete)

:

Railroads carried 1,642,251,000 tons of

freight.

Motor trucks carried 1,430,000,000 tons

or 87% as much as the railroads; truly

a remarkable showing.
Someone has well said that "the future

development of any type of transporta-

tion will be governed by the economic

value which it will be able to show the

communities it serves."

The past few years have witnessed an

economic shift greatly favoring Motor
Transport. The field for Motor Trans-

port has consistently widened.

Railway oflacials have readily admitted
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that for intra-city movement and for

inter-suburban service Motor Transport

fills a much needed gap, handling less-

than-car-lot business more efficiently and
economically.

Mr. Gerrit Fort, Vice-President of the

Boston and Main Railroads, has stated,

"the motor truck has come to stay. It

represents an economic change in trans-

portation conditions which is little sllort

of revolutionary. There is no use in

fighting the motor truck. Within their

own field the trucks are unbeatable."

We do not think that we can take the

place of the steam railway in long dis-

tance hauls. We do not think we can

move freight as cheaply as the water-

ways. We concede cheerfully the func-

tion of other mediums, but we do insist

that our place be equally recognized.

Motor Vehicles Feeders to Railroads

The motor bus, the truck, and the pas-

senger car, have temporarily taken some
traffic from the railroads and trolleys, but

isn't it true that they have been feeders

which helped to increase traffic as a
whole? Much produce would never reach
the market if it were not for trucks to

bring it to the railroad station, while

scores of people now travel on trains who
seldom left home prior to the general

introduction of the automobile.

The tjjack is daily proving its own
case. Its increasing use would not be
possible if it were not eflBcient. Whether
the truck be placed at work in the city

on short or long hauls or in suburban or

inter-city work it will usually show a

decided saving over the horse-drawn
vehicle. There are cases, of course,

where the horse should still be used.

This is a question to be decided upon on
a dollars and cents basis and should be
considered by a competent Transporta-

tion Engineer. The cause of some dis-

satisfaction with trucks in the past has

been ineflBcient operation and cost keep-

ing. I will discuss this point a little far-

ther along.

Looking at the motor truck in a broad

way it possesses the following important
advantages over horse-drawn equipment:

First: Speed.

Second: Increased Power.
Third: Adaptability to difficult work.

Fourth: Regularity of service.

Fifth : Greater effective delivery range.

Sixth: Publicity value.

I could spend a great deal of time en-

larging upon these points but I think that

these advantages are familiar to all.

How the Farmer Benefits

It is not the city man or his family

which benefits most from the motor truck.

The farmer is typical of one who gets the

greatest benefits. When joined with good
roads, the motor truck: Gives access to

the nearby town and thus ends his isola-

tion; it enables his children to go to bet-

ter schools, (bus lines are now operating
that take school children to more than

12,000 schools of a much better type than
the one-room school house of old: It

gives him more time to work on the

farm; the land he buys can be bought for

productivity irrespective of whether or

not it is near a railroad; it brings sup-

plies of all kinds to his door, including

the daily paper and the magazines. It

is his connecting link with his market
and permits him to move his produce
when prices are right.

The truck-using corporations form but

an infinitesimal part of those who gain

from motor transportation.

Why Shippers Prefer Trucks
We find very generally that, aside from

the rates, the reasons why shippers prefer

motor trucks include: Own control of

the shipment; no boxing; door-to-door

delivery; regularity of delivery and opera-

tion of plants; saving of time; permit
carrying lighter stocks with saving in

interest.

The truck may have temporarily taken

some traffic from the railroads, but in

return it has given them a lot of traffic

which otherwise might not have been
available. Prominent railroad men ask
that the truck take the short haul busi-

ness, which to them has been unprofitable

because of congested terminal facilities.

The truck undoubtedly takes traffic

from some short haul railroads. Of the

649 railroads in the short line association,

more than two-thirds are listed as having

less than 25 miles of track, which, under
the new order of things, means that they

will have difficulty competing with the

motor truck and are, to some extent, an
economic waste.

Railroads Using Motor Buses
We find, too, that instead of extending

and building branch lines, railroads, trol-

leys, and even the Chicago "L" road, are

making use of motor buses as feeders.

President Harding in his last message
said: "The motor truck should become a

co-ordinate factor in our great distribut-

ing system."

Vice-President Lee, of the Pennsylvania,

says many bus and truck lines have

failed. Undoubtedly many lines were
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started over routes where profits were
uot possible, while many others with good
prospects wei'e ruined by mismanage-
ment, operating costs and inefficient

operation. And yet hasn't that same
thing been true of many of our railroads

in past years?

The shipper is interested not alone in

railroad or truck transportation, but in

complete transportation. He must
examine his total costs, not that portion

which goes to one carrier. It is the public

duty of all agencies of transportation so

to co-ordinate their facilities as to give

the public the best possible service at the

lowest possible cost.

Can Save by Re-organizin(i L. C. L.

Business

From 20 to 25 per cent of the total rail-

road equipment is absorbed in the car-

riage of less than 5 per cent of the busi-

ness and less than 10 per cent of the

carriers' earnings comes from this source

:

less-than-carload freight.

Fifty per cent of the capital investment

of the rails is tied up in other than main
line facilities. Is it not the duty, then,

of the transportation agencies to examine
their less-than-carload freight business

and to make changes in pi'actice which
will cut down their operating expenditure

while increasing their net income?
Railroad men generally agree that the

short haul field is unprofitable in most
cases and belongs properly to the motor
truck. The door-delivery service, the

terminal and intra-yard use and the ser-

vice of generating of new business for

the rail lines indicate the real sphere of

use of the motor truck.

The fields within which complete trans-

portation of goods can be furnished by

highway alone or by railway alone are

limited. Let me explain that complete

transportation covers the moving of the

goods all the way from the premises of

the shipper to the premises of the con-

signee.

Trucking Distance 25 to 150 Miles

There are very few industries or resi-

dences in the continental United States,

which are not connected with each other

by highway and it is physically possible

to perform complete transportation of

goods by highway, between almost any
two industries or residences. But such

transportation is most economical only

when limited to the movement of goods
between homes or industries which are

within reasonable trucking distance from
each other. The determination of such
reasonable distance depends on many

conditions and a competent truck expert

will place it anywhere between 25 and

150 miles. Of course, there are emergen-

cies and peculiar industrial conditions

which, in rare cases, make trucking

economical over a distance of several

hundred miles, but such cases are neglig-

ible in the consideration of the whole
field of highway transportation.

On the other hand, comparatively few

industries and practically no residences

are connected with each other by rail-

way. Therefore the field for complete

transportation of goods by railway is

restricted to the movement of car-load

freight between those industries which

have direct rail connections.

In view of this situation it is inevitable

that there will be an increased common
carrier use of the truck. In these cases

franchises should be granted and the

carriers required to operate on fixed

schedules over definite routes. Since any
charge against transportation is a charge

against the consumer, we do not believe

in transportation taxes, but we do not

ask that other agencies be taxed and we
exempt. All we demand is that there

shall be no discrimination in taxes

against any unit in completed ti'ansporta-

tion.

Some people like to say, tax the motor
truck operator. He gets the benefit. Did

you ever know anyone who drove a motor
truck for pleasure? He drives because

the consuming public demands the ser-

vice.

Occasionally we hear a complaint from

a railroad oflBcial that it is unfair to build

roads alongside of railroad tracks because

they put highway transportation in direct

competition with the railroads, which in

turn have to pay part of the cost of con-

struction of the highway. That seems a

reasonable basis for a complaint until we
begin to analyze the question.

Railroads Paralleled Highxoays

It should not be overlooked that the

railroads were the first to parallel our

highways. Later the trolley lines paral-

leled the railroads, and now public de-

mand requires the improvement of the

highway to care for increasing travel.

The highways thus improved are inter-

city roads over which there is ton times

as much passenger travel as truck travel.

These car owners are probably the big-

gest payers of taxes in that vicinity.

A major part of the trucks using it are

owned by business men or corporations

in that vicinity, who have contributed
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heavily in taxes for the building of the

highways.
Much of the travel on those highways

are with trucks and buses bringing mer-
chandise and people to railroad stations

for long haul travel.

Community Requires Intercity Roads
These intercity roads are required by

the community. Light feeder roads are

built back into the agricultural sections,

all leading to the main highways and the

big towns where the markets are located.

These big towns are naturally connected
up by the highways the same as they are

by railways. The rail lines undoubtedly
lose some traffic, but in the long run their

gains far outweigh their losses.

Congress, in its last federal appropria-

tion for highways, provided to some de-

gree for the upkeep of these main
traveled lines used by everybody in the

state, and even by those out of the state.

I have mentioned the necessity for effi-

cient operation and cost-keeping covering
motor truck equipment. Motor trucks are

wage earners. They prove the right to

consideration in our transportation by the

extent of the economy which they effect.

Whether to use motor trucks or not must
be determined upon a dollars and cents

basis.

Bear in mind that the cost of operation

per day, of the unit, does not tell the

whole story. The work capacity of the

unit involved is even more important.

That is, how much work will the respec-

tive units perform per day? It all must
be brought down to 'a cost per ton mile

basis in order to obtain a comparison.
Even with the cost per ton mile at hand
you will not have the true answer unless

you are sure your equipment is being
operated efficiently. I will discuss this

point a little later.

It is only in recent years that proper
attention has been given to the question
of securing the real cost of operating
delivery equipment. We know fairly well

what it costs to operate gasoline trucks,

but without question there is still room
for improvement in this direction. With-
out a standard cost system, comparative
figures will not mean much. Unless costs

are figured on the same basis and in the

same manner a comparison of these

figures will cause endless confusion and
argument. I recommend to you the adop-

tion of a standard set of forms in compil-

ing your delivery costs covering both
motor trucks and horses and other de-

livery equipment. By using a standard
method, a comparison of cost figures

would mean something and if one mem-
ber found his cost above the average, he
could quickly find out why and endeavor
to correct the situation.

The Truck Owners Conference, Inc.,

have formulated a National Standard
truck cost system. Their first effort re-

sulted in such a complicated system that

it was not practical in many cases. They
have a simplified form, however, which
is proving to be very popular and at the

same time tells the truck operator what
he should know about his operating costs'.

Let us consider for a moment the sub-

ject of efficient operation of delivery

equipment. The amount of work that a
truck can perform depends largely upon
the efficiency with which it is handled.

I wonder how many truck operators

realize the importance of the lost time
factor and what it is costing them every

day? How many traffic managers in con-

trol of trucks have set out to study first

hand what is a satisfactory day's work
for a truck? How many traffic managers
have ridden all day on delivery vehicles,

making time studies of the vehicle, the

driver and the helper, during the work
day?
The question of the lost time factor is

worthy of our earnest consideration. The
lost time factor usually contributes more
toward the operating cost of motor trucks

than do the items of depreciation, repairs,

gasoline, etc., put together.

In a general way, most progressive

truck operators have realized this. They
will tell you that "it doesn't pay to have
a truck stand around doing nothing," and
they seek in probably a halfhearted, way
to keep their trucks moving.

But if the prime importance of this lost

time factor was fully understood by motor
truck owners and if it were recognized

what enormous savings or earnings could

be effected in transportation costs by re-

ducing this factor to the absolute mini-

mum, the demand for motor trucks would
be so great as to swamp the manufactu-
rers completely.

How shall we arrive at the lost time

factor? The best way is to make a time

study of the truck's operation. An analy-

sis of the time during which the truck is

not in motion will quickly show why the

truck is not earning more money. This

unproductive time should then be cut

down to the very minimum by endeavor-

ing to improve the loading and unloading

conditions as well as eliminating other

delays which are made apparent by the

time study. This will permit the opera-
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tor to arrive at a standard trip time

against which the daily record of opera-

tion should be checked

As a basis for comparison of trips a

standard should be established covering

the follov^ing items:

1. Minimum loading time.

2. Minimum unloading time.

3. Running time per mile.

4. Average loss of time on account of

poor drivers, traffic delays, etc.

Such standards should be established

for various lengths of haul. This gives

an exact basis for figuring the time re-

quired for any length of trip. A defini-

tion of a day's work should be conceived

by the traffic manager at his office, but

determined by studies of actual con-

ditions in the field.

In the short time available for the dis-

cussion of such a large and important
subject, I could only hope to touch upon
a few of the high spots. I will feel well

repaid if I have impressed upon you the

value of making a real analysis of your
transportation problems. The adoption

of a standard cost system would be well

worth careful consideration. I can sum-
marize my message in two short

sentences.

Be sure your delivery costs are accu-

rate. Make sure you are operating your
delivery equipment efficientlJ^

The foregoing paper by Mr. Howard
was presented at the Annual Convention
of the Allied Motor Commerce (of Ind.)

at Indianapolis, April 30, 1923.

SALVAGE AND MAINTENANCE OF
MACADAM ROADS IN PENN-

SYLVANIA
By W. A. Van Duzer, Assistant Maintenance

Engineer, Pennsylvania State Highway
Depa/rtmentj Harrisburg, Pa.

The development of road construction

and the necessity for intensive mainte-

nance is directly attributable to the in-

creased motorization of traffic. Tlie prob-

lem now confronting highway engineers,

and which has confronted them for the

past decade, is to keep pace with this in-

crease.

As an example, motor vehicle registra-

tions in Pennsylvania in 1912, both auto-

mobiles and trucks, totaled 58,221. In

1922 there were registered 765,000 auto-

mobiles and 66,000 trucks, or a total of

831,000 vehicles.

The funds actually expended in the

maintenance of the highway system in

1912 totaled $900,000, while the expendi-

tures in 1922 totaled i?8,770,000. That is.

in 1912 we had available for maintenance
$15.46 for each automobile and truck reg-

istered, whereas in 1922, although there

was increased travel on the roads and a
very great increase in the weight and use

of trucks, we had but $10.55 for each
vehicle registered. Tliis in face of the

fact that our mileage has been increased

in the last ten years by 1,520 miles, mak-
ing a total of 10,320 miles.

The finances available for road con-

struction have of necessity limited the

building of durable types of pavement,

and therefore road authorities, who have
the comfort of the traveling public at

heart, are applying modern methods of

maintenance to some of the older types

of construction, with varjing degrees of

success.

The Prohlem
Tlie problem in Pennsylvania has not

differed to any extent from that in other

states, except that the stone road mileage
is greater on account of the large number
of toll roads that were included in the

original highway system. By legislative

enactment, approved May 31, 1911, 8,800

miles of highways in Pennsylvania were
taken over for construction and mainte-

nance at the entire cost of the state. Of
this 8,800 miles, 521 were toll roads built

by various corporations during the past

century, and in the main were of the

macadam type of construction. The mile-

age of other macadam roads totaled 2,100.

The majority of the toll roads and a

great many of the other roads acquired in

1911 were very narrow, in some instances

not over 12 ft. in width. There was a
woeful lack of both sub-surface and sur-

face drainage. A comprehensive survey

of the condition of the roads was made in

1915 and a definite policy established with

regard to a program of resurfacing and
reconstruction. It was felt that if the

state was to have a connected system of

highways a certain amount of resurfacing

of the old stone roads should be taken up

each year, and the demands of traflSc com-

pelled the department to find some meth-

ods of resurfacing, in addition to the wa-

ter-bound macadam or penetration types.

It was early shown that our finances

would not permit the resurfacing of suffi-

cient mileage with either of these types

to give the required results in the desired

time. It was, therefore, determined to

use the water-bound and bituminous ma-
cadam upon the heavier traveled routes,
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while the unbound macadam, which will

be fully explained later on, is used upon
the secondary or less traveled roads.

07-ganizati07i

In order properly to carry on the main-
tenance work and to provide for the in-

crease, which would surely develop, a
modern organization was established

which places the responsibility for the

maintenance of these roads upon 15 Dis-

trict Engineers, reporting to the Mainte-

nance Engineer, and 53 Superintendents,

working under the direction of the Dis-

trict Engineers. Under the Superinten-

dents are foremen, caretakers, laborers,

etc.

Plajining

We have always given a great deal of

attention to the proper planning and out-

lining of our maintenance work, which
consist chiefly of the reclamation of stone

roads. Systematic and thorough surveys

of local materials have been made in all

parts of the state and tests taken to estab-

lish their relative values. When it is

impossible to obtain local material, quota-

tions are secured from commercial quar-

ries and the stone is shipped in. Wher-
ever possible mechanical means of unload-

ing material have been adopted.

Traffic Census
A careful and accurate trafiBc census

was early inaugurated, which has been of

considerable assistance in determining the

type of repairs. It has been our expe-

rience that the proper surfacing of a road
will create a traffic out of all proportion

to the seeming importance of the road-

way.

Equipmeiit
At the beginning of the year a thor-

ough study is made of the total amount
of work in each district and the neces-

sary equipment required, such as rollers,

trucks, etc., after which a schedule Is

made up for each job, showing the length

of time that the equipment will be in

operation upon each specific authoriza-

tion. By this method we have kept our
department equipment operating continu-

ously, thereby reducing to a minimum the

necessity of renting machinery.

Base Sttrvey

Before the actual operation of water-
bound macadam or bituminous macadam
resurfacing is taken up, we establish by
actual measurements the depth of stone
in the existing roadway. In places where
water breakers are found they are re-

moved. Test pits are excavated to the
bottom of the stone in the center, and

measurements are taken on each side for

a distance of half the width of the road.

These pits are dug every 25 to 50 ft., de-

pending upon the type of the road. After
this work is completed the base is widened
out, and in places where sufficient foun-

dation is not shown additional stone is

added to bring it up to the required depth.

Then the road is scarified lightly and re-

shaped with a road machine. The base 18

brought to a true cross section and grade
by the use of a crown board and steel pins

are driven every 10 to 20 ft., depending
upon the profile, and a cord stretched

along the edge and to the top of the pro-

posed ballast. Berms about 4 ft. in width
and from 1 in. to 2 ins. above the line

are then built up.

Water-Bound Resurfacing

Our experience has shown that more
satisfactory results are obtained by the

use of large stone for water-bound ma-
cadam resurfacing; that is, stone varying
in size from ly^ ins. to 2^2, ins. The ma-
terial is dumped upon the subgrade and
forked, thus eliminating the danger of

the segregation of the sizes, which is the

cause of a great deal of subsequent patch-

ing. The stone is built to a crown board
and then thoroughly locked with the

roller, after which the screenings are ap-

plied fanwise with a shovel and rolled

until the voids are thoroughly filled. The
water is then applied and the road rolled

until the mortar is flushed or puddled,

and the road is then allowed to set before

surface treatment.

The maintenance of the road during the

time that it is setting consists principally

of sweeping, either by caretakers or light-

ly by mechanical brooms or horse-drawn
sweepers. The sweeping is done for a

dual purpose: First, to remove the caked
or matted screenings from the edges,

which must be done in order that proper

penetration of the surface treatment ma-
terial may be obtained, and, second, to re-

place these screenings in the center of the

highway from which they have been re-

moved by the action of traffic, which will

prevent the road from raveling and assist

in compacting it. Under especially heavy
traffic it is found necessary to add screen-

ings, and during hot, dry weather horse-

drawn sprinklers can be used to advan-

tage.

Surface Treatment

Previous to the first application of the

bituminous material, which we believe

should give the maximum penetration,

the screenings must be removed by sweep-
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ing so that the voids will show between
the ballast to a depth of possibly a quarter

of an inch. Material must be applied in

two applications with a pressure distrib-

utor, the first one to be approximately

0.33 gal. to a square yard, and the second

from 0.20 to 0.25 gal., as the road requires.

It has been shown in some cases that a

third of a gallon applied will penetrate

the road from a quarter to five-eighths of

an inch, this penetration depending upon
the kind and cementing value of the stone.

The second application will heal up the

spots that are not thoroughly bonded, but

will not fill the void.3, and leaves the bal-

last to take the voids with the bituminous
material as a binder. Although we do not

ordinarily apply chips upon the first treat-

ment, skid chipping is desirable as a
safety measure on heavily traveled roads

by applying from 5 to 10 lbs. of chips to

the square yard.

In order to obtain the best results, our
experience has been that three successive

treatments should be made; that is, the

first year the treatment described above,

and providing the road is subjected to

extremely heavy trafllic, a second treat-

ment is given the same year, and the third

the season following.

The second treatment should be a high
viscosity bituminous material, the quan-

tity just sufficient properly to fill the

voids, and this can only be determined
by experience, but in most instances va-

ries from 0.25 to 0.30 of a gal. per square
yard.

Hard stone chips, ranging from i/4 in-

to 1 in. in size, dustless and free from
dirt, should be used as a covering at the

rate of from 20 to 30 lbs. per sq. yd., or

approximately 1 cu. ft. of stone chips

to 1 gal. of bituminous material.

Owing to the large chips used and to

assist in compressing them into the bitu-

men, the treatment should be rolled with
either a 5 to 8-ton tandem or a 10-ton

macadam roller, as soon as the chipping
is completed, but if a material that does
not dry rapidly is used, we believe that

equally good results can be obtained if the
road is rolled from 24 to 36 hours after

the bituminous application.

The third treatment may be either a
high viscosity coal tar, water gas tar or

asphalt, or, as an alternative, a hot ma-
terial. We apply from 0.15 to 0.25 gal.

per sq. yd. of the hot material, which re-

quires from 30 to 40 lbs. of chips. This
treatment must be watched carefully, as
the road will bleed after being thrown

open to travel, and if not given proper

care will pick up under tire wagon traffic.

I have known instances where a treat-

ment of this character applied late in the

fall required re-chipping at the beginning

of the hot weather in the spring. We
have found that stone chips for covering

give the best results.

Bituminous Macadam Resurfacing

The reclamation of the old base for

bituminous macadam resurfacing is taken
up practically in the same manner as the

water-bound. After the road has been
brought to a true cross section, approxi-

mately 3 ins. of stone, varying in size

from iy2 to 2% ins., is spread to a depth

of 3 ins. This is locked by rollers and
then the bituminous material is applied

at the rate of 1% to 2 gals, per sq. yd.,

depending upon the kind of material used.

Stone is uniformly spread, varying in size

from % to 1 in., which is properly rolled

and a seal coat of from 14 to % gal. per

sq. yd. of bitumen is then applied and
chips of approximately V^ in. are spread

over the surface. The road is then rolled

until it is properly bonded.

In some instances we have prepared a
base, employing practically the methods
of water-bound macadam construction,

even to the extent of an application of

bituminous surface treatment of a mate-
rial giving the maximum penetration;

placing on the base so prepared a hot mix
of either sheet asphalt or asphaltic con-

crete.

Uniound Macadam
The unbound macadam, which we have

used with good results on secondary roads,

is considerably cheaper than the water-

bound construction, and for one or two
seasons gives very satisfactory results.

The method usually employed in the con-

struction of unbound macadam is to

scarify the old road surface, shaping it up
with the road machine and rolling until

a firm foundation has been obtained.

Stone, clear of dust, varying in size from
1/^ in. to iy2 ins., is piled along the side

of the road. Just ahead of the distributor

the stone is spread uniformly to a depth

of approximately 2 ins. Where possible

traffic is kept off, or at least confined to

one side. Then apply from 1/3 to 2/3 gal.

per sq. yd. of bituminous material, with
the proper penetration, or a larger amount
where two applications are made, which
is governed by the depth of the loose

stone and is varied accordingly. The ma-
terial is allowed to dry for from one to

three days and then rolled, and providing
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a larger amount is required properly to

seal the road, apply 0.20 gal. per sq. yd.

Under traffic it becomes comparatively
smooth and little difficulty is experinced
through rutting.

Maintenance System
We know of no type of construction that

requires more uniform and continous
maintenance than stone roads. The ad-

vantage of thoroughly experienced work-
men is unquestionable; care must be ex-

ercised in picking the organization and
seeing that proper instructions are issued

covering each phase of the work.
There are two general systems in vog-

ue in the maintenance of these roads, both
of which have their advantages. First, the

caretakers or patrolmen, the other the
patrol crew or gang. The first, of course,

comes closer to the ideal if properly con-

trolled. This plan arranges the road
mileage in sections three to five miles in

length, each section in charge of a patrol-

man provided with the necessary tools,

materials, etc., whose duty it is to take

care of the small repairs and emergency
work and with authority, when necessity

demands it, to hire additional men, teams,

etc., upon instructions from his imme-
diate superior. These caretakers keep the

surface patched, all depressions filled, see

that the side gutters and cross drains are

kept open, and paint slight surface depres-

sions and sprinkle with chips tamped in

place. Larger depressions are filled with
large stone and then topped with patching
tar and chips, the mix varying in propor-

tion of 1 to 12 or 1 to 15, depending to

some extent upon the weather. The pa-

trolmen or caretakers file daily report

cards, giving the character and extent of

their work, hours engaged and nature of

work performed.

The patrol gang is an organization of

picked men, provided with tools, material,

etc., to maintain various lengths of road
mileage. It is probably more economical
than the caretaker system, the men being
well trained for each class of repair work.

The difficulty experienced in this kind of

maintenance, however, is that it is im-

possible for a force of this character to

give each section the required attention

at the proper time, especially in emergen-
cases. The particular advantage of the

gang system is an insurance against short-

age of labor, especially on those sections

of road lying in sparsely populated dis-

tricts. The control can be taken care of

by operation reports.

The success of stone road maintenance
depends upon organization, equipment

and material, a thorough knowledge of

conditions and a desire, from the execu-
tives to the humblest workmen, to give

real road service.

Tlie foregoing paper was presented at

the recent annual meeting of the Ameri-
can Road Builders' Association.

DEVELOPMENTS IN CONCRETE
PAVEMENT DESIGN IN IOWA

COUNTIES
By Raymond Zack, District Engineer, Iowa

State Highway Commission, M. B. A.
Bldg., Mason City, Iowa.

In discussing a topic of this character

I must perforce confine myself solely to

concrete paving, because my paving ex-

perience has been largely limited to that

type alone and for the same reason this

discussion must be restricted to county
highway paving. A discussion of city

types is a large subject in itself and
should be handled by men who have
specialized in that class of work.

Every succeeding year since the first

concrete pavement was laid in Iowa has

seen changes in the design, and in the

methods of construction. These changes
are due to two main reasons: First, we
have a greatly increased amount of in-

formation on the requisites of good pav-

ing because we have observed the be-

havior under traffic of pavement already

laid, these observations being supplement-

ed by extensive field and laboratory tests

in connection therewith, and second, these

changes have been brought about to a
large extent by the rapid change in the

character and volume of traffic that these

pavements are called upon to bear. The
requirements of the traffic of today were
not even anticipated ten years ago, nor

can one predict today what the traffic of

tomorrow will require.

Oldest Concrete Count}/ Pavement in Iowa
If one were to drive from Mason City

west over primary road No. 19, also

known as the old North Iowa Pike, to

the west line of the adjoining Hancock
€ounty, a distance of 40 miles, one would
drive over what is the oldest piece of con-

crete county highway paving in North
Iowa and probably the oldest in all Iowa;

and one would also drive over a stretch

completed in the early part of last Octo-

ber representing the latest type both in

design and construction.

The oldest pavement in the stretch just

spoken of is on the second mile out of

Mason City. This mile was laid in 1913
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by county day labor crews at a cost of

$10,500, or very nearly $1 a sq. yard- This

was paid for from county funds and sub-

scriptions. The pavement is 16 ft. wide
and will average 6 ins. thick, with no re-

inforcing of any kind. The crown on this

piece is l'/4 in. Tlie pavement was laid

on a loose, fluffy black soil which became
very mucky when wet. No tests were run
on cement or the sand and gravel. Un-
washed material was used. The sand
came from a pit on Willow Creek and
contained a heavy percentage of red clay.

Since then culverts have been built near
this pit and material was hauled from
Mason City, because the local deposit is

unfit for such use. The coarse aggregate
consisted of soft limestone, strippings

from the local cement plant, and of un-

washed gravel abounding in shale and
lumps of clay. The material was dumped
on the subgrade and shoveled Into wheel-

barrows and hauled to the mixer. Two
inch wooden forms were used and the rid-

ing qualities of the surface are about as

poor as the concrete itself.

This pavement has been in continuous
service since laid. There are numerous
transverse and longtitudinal cracks, which
are, of course, kept filled with tar. In the

last two summers several holes developed
due to a raveling of the concrete itself,

two on the west end of the mile near the

center of the pavement. These are filled

with tar and gravel and cause no more
trouble. One hole raveled out near the

edge and a little later this broke through
breaking out a triangular piece about 18

Ins. on a side- Another such piece broke
out this last summer right over an old

wooden 1x1 ft. box culvert, which had
been left in and is now decayed. The ac-

tion of the tires is causing some wear on
this surface, but by taking care of the

places that ravel this pavement will serve

for a good many more years and after it

is unsatisfactory as a pavement it will

be worth the original investment as a base

for some type of resurfacing.

In 1915 the first mile out of Mason City

was paved ; this lies just between the city

limits and the mile just discussed. This
also is 16 ft. wide and is 7 ins. thick at

center and 6 ins. at the edge. Improve-
ments in the quality of concrete over the

first mile are very noticeable. This job

was laid by contract at .$1.37 ¥2 per sq. yd.

It is of two course construction. A base
course 4 ins. at the edge and 5 ins. at the
center, of good clean sand and limestone
in proportion of 1:2:4, was laid and im-

mediately after this was deposited a 2 in.

top course was laid using granite chips of

%-in. maximum size and a 1 to 2 propor-

tion. The 16 ft. width and the l^A in.

crown were maintained the same as on the
previous mile, neither was it thought nec-

essary at this time to use reinforcing, but
there was an increase of 1 in. at the cen-

ter in thickness. It was also decided that

expansion joints should be provided. An
asphalt filled joint was placed every 36 ft.

This, it was thought, would prevent any
additional transverse cracks. This was,

however, not the case for today fully 75

per cent of these 36 ft. sections have a
full width transverse crack. So that in

addition to the cracks provided in the con-

struction, there are now transverse cracks

betwen these joints as well.

Beveled Edge Abandoned

Another feature on this mile was the

beveling of the edge of the paving. The
upper half of the paving was beveled off

to approximately 45 degs. It was thought
that vehicles getting off the paving onto

the soft shoulder could more easily get

back on again, and that i't would prevent
spalling of the top edge. This beveling,

however, did not prove satisfactory and
was not tried again.

This mile after seven seasons of service

is in good condition and is showing no
evidence of any failures whatever. There
are, however, more transverse and longi-

tudinal cracks than there would have
been, had reinforcing been used. There
is no surface wear at all noticeable and It

shows very plainly what the proper selec-

tion of materials will do toward the qual-

ity of the concrete.

Beginning at the west end of the old

original mile and extending thence west
to the east corporation limits of Clear

Lake lies Federal Aid Project No. 1. This
pavement is four miles in length and was
started in October, 1917, and completed
the following year.

Attempt to Control Cracks in 1917

At this time the 16 ft. Avidth was still

considered satisfactory and so it was again
used. The same thickness was used as on
the second mile paved, namely, 6 ins. at

the edge and 7 ins. at the center. The
crown was raised from 1^/4 in. on the pre-

vious mile to 11^ in. and it was decided to

use reinforcing on this work in order to

prevent the formation of cracks as far as

possible. One and one-half miles of this

was laid late in 1917, and on this stretch

an attempt was made to control the loca-

tion of the cracks. It was realized that

cracks could not be entirely prevented, but

it was decided so to place the steel that
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it would favor the forming of cracks at

certain points. The idea of constructing
expansion joints was again abandoned as

unsatisfactory because they did not seem
to prevent the forming of additional

cracks. Two i^ in. reinforcing bars were
used for longtitudinal reinforcing, one at

either edge and i/^ in. bars were placed

crossways or transversely every 12 ft. It

was attempted to secure the formation of

a crack every 62 ft. To do this the longi-

tudinal reinforcing did not continue
through these points but left a gap of

several inches. A transverse bar was laid

on either side of this point and about a

foot from it. To insure the cracking in a
straight line, two 8 ft. bars were placed
longitudinally at the center of the paving,

extending away in either direction from
this point but leaving a small gap where
they failed to meet, just as on the con-

tinuous bars, so that every 62 ft. there

was a line clear across the pavement that

had no reinforcing at all.

Winter came on when 1^^ miles of this

was laid and work was suspended until

the following spring. Eighty-four trans-

verse cracks appeared on this lYz miles
and only 13 came at the points at which
a gap was left in the reinforcing. Some
cracks developed within 12 ft. of these

points. It appeared, therefore, that this

method of controlling the cracks would
not be satisfactory and as a result of this

showing the spacing of the reinforcing as

just described was abandoned. Tbe rein-

forcing was run continuously on the bal-

ance of the work with the transverse rods
every 10 ft. instead of 12. That is, it was
continuous for the day's run. The end of

one day's run was joined to the next day's

run with dowel pins, same as today.

The end of one day's run snowed in the

next day and some of this was frosted a

little, but until now no evil effects have
been noticed.

There are three separate and distinct

kinds of aggregate used on this stretch of

paving. The east two miles were built of

a green trap rock from Dresser Junction,

Wis. Then the labor shortage became so

acute that the quarry was forced to close

down. The contractor then secured a
quartzite from Jasper, Minn., and w^as able

to place another IV^ miles when this quar-

ry was forced to shut down for the same
reason. On the balance of the work a lo-

cal gravel was used from Mason City. No
difference in the quality of the concrete

seems to be noticeable at this time. The
cracks on the section on which the gravel

was used are a little farther apart, but
the subsoil under this piece is also of a

gravelly nature and no doubt this has
some influence on the cracking.

This piece of paving is in first class

shape today. This road carries an enor-

mous traffic during the year. During the
summer resort season there is a steady
stream of cars in either direction and now
there has developed considerable amount
of truck traffic and some passenger bus
service. With the growth in the volume
of traffic it was now found that the 16 ft-

width paving was too narrow. It is true
that two cars can pass each other on the
16 ft. width but they have to drive

straight and carefully to do so and one
does not have the feeling of confidence

that is had on the wider pavement. In
driving on this 16 ft. pavement one can
readily tell if the driver in the car ahead
is used to driving on paving. He appears
to be worried on the one hand with the

fear of getting too far to the left and
running into a coming car and on the
other hand, he is afraid of getting too

close to the edge and running off on the

shoulder, so that he shifts his car back
and forth.

Greater Width Adopted

By the time the next pavement was laid

in 1920 it was pretty generally agreed that

16 ft. was not wide enough and since then

18 ft. has been the standard width except

in a few cases where exceptional condi-

tions prevailed and a pavement wider than
18 ft. was thought necessary. (I should
not forget to state that Cerro Gordo Coun-
ty paved about two miles of County Road
System In 1919 and this was paved 18 ft.

wide, 7 ins. thick at the edge and 8 ins.

at the center). In 1920 the stretch be-

tween Clear Lake and the west line of

Cerro Gordo County was paved. As just

stated the 18 ft. width was now adopted.

The thickness was also increased 1 in.,

this pavement being 8 ins. thick in the

center and 7 ins- at the edges. The crown
was raised to 2 ins, 1 in. of which was in

the subgrade. An additional longitudinal

reinforcing bar was also added and the

transverse reinforcing was placed 12 ft.

apart. Mason City gravel, sand and cement
were used in this piece. The contractor

hauled a wet batch. The year 1920 marked
the advent of the central mixing plant for

general use. Some contractors used the

central mixing plants and hauled the wet
ready mixed batch, others used a central

proportioning plant and hauled a dry

batch, consisting of the proper amount of

gravel, sand, and cement for one batch

and this batch was run through the mixer

on the subgrade and deposited in the
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forms. The use of the mechanical finish-

ing machine also became quite general in

this year as did the use of the subgrader.

In 1920 we had our first experience

laying pavement on grades. We soon
found that the riding qualities of the pave-

ment on the grades were poor because of

short, choppy waves. The concrete after

being placed and finished off seemed to

flow into ridges and depressions, which
gave it a poor riding surface. This flow

of the concrete seems to continue until the

initial set has taken place. These inequal-

ities of surface can be eliminated, how-
ever, by using a 10 ft. straight edge care-

fully to locate the high spots and then by
means of a long handled float work them
down. This must be done until initial set

has occurred. We have found that the im-

portance of using a straight edge on the

surface of the newly finished pavement
cannot be too much emphasized, even on
level stretches. No matter how true the

forms may be, or how carefully the form
setter does his work, these depressions

and high spots will occasionally occur and
can only be detected by the use of the

straight edge. We have found that a light

straight edge fastened onto a 10 ft. han-

dle makes a handy implement.
In 1920 considerable pavement work was

gotten under way, under the provisions

of the then recently passed primary road
law and the proper inspection and testing

of materials assumed the proportions of

a large task in itself. It was not only

necessary thoroughly to test all materials

entering into the pavement, but it was re-

quired to do this without interfering in

any way with the production and delivery

of material. To do this the State High-
way Commission established a laboratory

at Mason City, from which City all sand,

gravel, cement and tile were supplied for

northern Iowa. This laboratory sampled
each car as it was loaded and by the time

the car reached the contractor the report

was ready. Every carload of material

entering into the pavement received the

tester's O.K. before being used.

Change of Thickness in 1921

In 1921 the stretch from the Cerro Gor-

do County line to Garner was paved. By
this time it was successfully argued that

there was no good reason why pavement
should be thicker at the center than at the

edges so that it was decided to make the

slab uniformly 8 ins. thick. It was also

thought that not enough transverse steel

had been used in the past, so this was
doubled. The spacing on the transverse
steel is now 6 ft. Up to now some of the

contractors had used the old fashioned
way of dumping on the subgrade and then
shoveling into wheelbarrows and hauling

to the mixer. Beginning in 1921, how-
ever, the specifications prohibited this

method entirely, and they also forbade

the use of horses on the stock piles at the

central plant. The dumping on the sub-

grade has two drawbacks. It prevents the

preparing of the subgrade in the proper
manner, and a sufficient distance ahead to

insure rapid and continuous operation,

and even with the best of care, lumps of

dirt and mud would get into the concrete

which would impair the strength of the

slab and if near the surface form pot

holes. Horses were barred from the stock

piles for the same reason, to prevent the

introduction of dirt and foreign matter

into the concrete.

Summary of Changes Since 1913

Not much change was made in the de-

sign and the construction from 1921 to

1922.

We have then since 1913 the following

changes in design:

1. Width increased from 16 ft. to 18 ft.

and more.
2. Thickness increased from 6 ins. cen-

ter to 6 ins. edge to uniform thickness of

8 ins.

3. From no reinforcing at all, we have

now in our present design 600 ft. of steel

per station.

4. Curves have been gradually length-

ened and flattened until now 200 ft. radii

are standard for right angle turns with a
carefully designed superelevation and
transition curves.

5. Shoulders have been widened from 3

ft. to 5 ft. and grade lines are gradually

improved.
In construction the outstanding feature

is the elimination of the shovel and wheel-

barrow method and the development of

the central plant.

The central plant, together with the fin-

ishing machine and the subgrader, has re-

sulted in the substitution of mechanical

labor in the place of hand labor to a

marked degree.

This improvement of mechanical devices

has resulted in a greatly increased output

per contractor per season, one contractor

laying 11 miles of 18 ft. pavement in one

season with one mixer.

The pavement of today is unquestion-

ably greatly superior to the pavement laid

nine years ago. Who knows what the

changes may be in the coming nine years,

for we are only at the beginning of a

large work and are learning all the time.
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The foregoing paper by Mr. Zack waa
presented at the recent annual meeting of

the Iowa Engineering Society.

DE-FEDERAL GOVERNMENT TO
CIDE FATE OF LINCOLN

HIGHWAY
The fate of the Lincoln Highway as

a great transcontinental route, linking

New York with San Francisco, is right

now trembling in the balance. The vital

question of whether or not the road shall

be built west of Salt Lake City, Utah,

has at last reached the ultimate authority

—the Secretary of Agriculture at "Wash-

ington, who is empowered by Congress

to correlate interstate highways.

The Lincoln Highway Association, with

headquarters in Detroit, which laid out

the route in 1913, before the existence

of a federal authority and before there

were State Highway Departments in

most of the western states, has spent

$950,000 in ten years in the promotion
and development of the great transcon-

tinental memorial highway. The road

has become the most important and most
heavily traveled interstate thoroughfare

of its length in the Union and has reached

a high degree of improvement from New
York City to Salt Lake City, a distance

of 2,450 miles. The improvement of the

road and its strategic location have
brought to it such a tremendous traffic

that it is becoming a highly important
business factor in every community
through which it leads.

Vast Traffic Follows Lincoln Way West

The estimates of 1923 traflBc, made by
the areas it will traverse, show that some
60,000 cars carrying some 240,000 people

will traverse the West on the Lincoln

Way, spending in the aggregate, between
Cheyenne, Wyoming, and the Pacific

Coast, over $25,000,000. The construction

and proper maintenance of the Lincoln

Highway in the West has thus become
a question of vital importance, not only

to travelers from every section of the

Union, but particularly to the vast areas

anticipating the business of these trav-

elers.

Every state through which the Lincoln

Highway passes between the Atlantic

and the Pacific has made the famous
route a portion of its federal aid system,

with the exception of Utah. Utah has
refused to incorporate that section of the

Lincoln Highway between Salt Lake City

and the western Utah line is its federal

aid system, such action precluding the

proper completion and maintenance of

that highly important section of the road
across the Great Salt Lake Desert con-

necting with the Nevada line and, in

effect making Salt Lake City the western
terminus of the Lincoln Way. Utah
wishes to abandon completely that link

in the Lincoln Highway. As this is the

road which connects with the main cen-

tral route across Nevada, that great state

is naturally desirous of its prompt im-

provement. Nevada citizens, chambers
of commerces, civic and commercial or-

ganizations of all kinds, and her officials,

including county commissioners, the

State Highway Commission, the Governor
and the Legislature, have urged upon
Utah without success the inclusion of

the Lincoln Highway in her federal aid

system and the completion of the road
which was indorsed in 1913 by the gov-

ernor, William Spry, and in 1918 by then
governor, Simon Bamberger.
Utah's Plait to End Lincoln Way at Salt

Lake
In 1918 Utah accepted $125,000, con-

tributed by the Lincoln Highway Asso-

ciation, and spent it, together with some
$80,000 more of state funds, in starting

the construction of a satisfactory high-

way across the Great Salt Lake Desert.

That improvement has never been com-
pleted. The state did not have sufficient

funds to complete it during Governor
Bamberger's administration. But the

Federal Highway Act, passed in Novem-
ber, 1921, made additional large sums
available to Utah from the United States

treasury and would have permitted the

completion of the last important gap in

the road 3,305 miles long. However, the

present administration of the state of

Utah refuses to build the road. Aban-
donment of the work already accom-
plished on the Lincoln Way will mean
that it will rapidly become totally im-

passable, thus blocking all traffic headed
for the Pacific Coast on the Lincoln High-

way.
The protests of the Lincoln Highv/ay

Association, of the Legislature, the State

Highway Commission and the Governor
of Nevada, and of the people of that state

have had no effect upon the "powers that

be" in Salt Lake City, with the result

that the matter has finally come to the

"court of last resort," Secretary Henry
C. Wallace, of the Department of Agri-

culture, of the United States government.
If Secretarv Wallace foUow^s the wishes
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of the Legislatui-e of Nevada, as formal-

ly expressed, the Lincoln Highway will

be saved and it can still become Ameri-

ca's greatest and most important trans-

continental backbone of transportation,

and the eternal memorial to Abraham
Lincoln conceived by its founders. If

the secretary follows the wishes of the

present Utah political regime, the Lin-

coln Highway will cease to be a trans-

continental road and become but a road

from New York City to Salt Lake City.

Tourists' Convenience or Utah's Profit?

To a large extent the question involved

is whether or not traffic shall take the

natural, easiest and most direct, safest

and most pleasant trend of travel to

either San Francisco or Los Angeles, or

whether it shall be diverted, rerouted and
forced through areas seeking larger pro-

portions of that $25,000,000 a year tourist

business, which now forms the stake in

the gigantic game of road strategy Utah
is playing.

The state of Nevada appreciates that

Utah's objection to providing a proper

western outlet is based on the obvious

desire to make Salt Lake City the divi-

sion point for that vast volume of through

traffic headed for southern California

which, if the Lincoln Highway is aban-

doned and allowed to become impassable

in western Utah, must necessarily turn

south at Salt Lake City, traversing the

entire length of the state of Utah and
then following through 400 miles of ihe

Mohave Desert, touching but a corner

of Nevada on its journey to Los Angeles.

The remark attributed to Mark Twain,

in commenting on his experiences in

India, applies with almost equal appro-

priateness to this Mohave Desert area

through which Utah would route all

travel for southern California. He said,

speaking of the "cool season" in India,

that that was a phrase which had come
into use in India through the necessity

of having some way to distinguish

weather which would melt a brass door

knob and that which would only make it

mushy. July, August and September, the

months of greatest tourist traffic through

the west, are not the "cool season in

the Mohave Desert.

Nevada knows that more than half the

travel reaching Salt Lake City and des-

tined for California is headed for south-

ern California and that the best route

to southern California is through Ely,

Tonapah, and Goldfield, a route which
saves the tourists 56 miles between Salt

Lake City and Los Angeles and elimi-

nates the intensely disagreeable and al-

most dangerous Mohave Desert trip.

Utah well knows the value to the state

of those extra days in Utah forced upon

Los Angeles travel if no outlet west of

Ely, Nevada, is provided.

Happily, the decision is finally in the

hands of a man with no interest in these

local strategems for securing the tour-

ist dollars—in the hands of a man who
can view the situation from the stand-

point of the through traffic and decide

it in the interests of all future travel

across America. Through travel, or

"foreign cars" is 90% of all the travel on

the east and west roads of Utah and

Nevada. The United States government

pays 74% of the cost of the roads.

Until Secretary Wallace pronounces his

decision in the matter the continuity of

the Lincoln Way as a direct connection

from Manhattan to the Golden Gate is

threatened. The eight states between

Wyoming and the Hudson River, which

have done so much in ten years to make
the Lincoln Way a connecting actuality,

have a vital interest in the momentous
decision soon to be reached by Secre-

tary Wallace; momentous because it will

affect the travel of hundreds of thou-

sands of tourists in the future. Nevada
and California have a tremendous inter-

est at stake.

PUBLIC HEALTH AND WATER
CONSUMPTION

By Abel Wolman, Chief Engineer, Maryland
State Department of Health, 16 West

Saratoga St.j Baltimore, Md.

In the discussions on the. meter ques-

tion heretofore presented before the En-

gineers Club of Baltimore, that elusive

individual, "the average citizen," has

been subjected to careful analysis with

respect to his taxes, his water-rent, his

front-foot assessment, his general econ-

omy and his public spirit. The Commit-

tee of the Engineers Club has felt it only

fair, therefore, to present to you some
statement, however brief, of the effect of

curtailed water consumption upon the

"average citizen" himself. After all is

said and done, we should know whether

a reduction in water consumption will be

physically harmful to our residents. If it

is harmful, no amount of engineering ar-

gument or financial expediency will war-

rant curtailment of water use. The previ-

ous speakers have assumed that a reduc-

tion in water use in Baltimore is possible

without detriment to the Individual or
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public health. The pertinent question be-

fore us is, therefore, whether this assump-
tion is warranted.

It is my plan to present certain data

without drawing therefrom any conclu-

sions. This apparently unsatisfactory

plan of presentation is adopted in the cer-

tainty that all will have no diflBculty in

reaching common agreement as to wheth-

er or not consumption of water may be

reduced in Baltimore without damage to

the individual's health and cleanliness.

Whether such reduction in consumption,

if desirable or possible, should be brought

about by metering, or by awakening of

public conscience or by some unknown
method is hardly within the province of

the present discussion. My concern is

with the possibility of reduction of water
use and not with the technique of its ac-

complishment. The two problems are en-

tirely distinct, for the first is concerned
with the question: Does the "average cit-

izen" use more water than he requires?"

while the second asks: "How can we stop

him, if he does?"
Water Needs

It sounds comparatively easy to ask
how much water an individual needs, but

it is not always so easy to answer. The
figures usually quoted in the statistics

marshaled in any argument for or against

water meters mean little except as aver-

age indices of current usage. They repre-

sent "use," not "need," or "desirability."

Current value for per capita consumption
may sometimes be lower than that in-

herent in necessity or desirability, and
frequently higher. It is only rarely that

the figures are synonymous.
Why should such discrepancies be-

tween "use" and "demand" occur? Ob-
viously, use of water is a function of the

absence or existence of artificial restric-

tions, while demand is a function of the

natural requirements of biologic life or of

sanitation. The amount of water a per-

son uses in a community is rarely as low
as his requirements for physiological

functioning and for proper sanitation.

His consumption is more often deter-

mined by purely artificial measures, such
as whether the water supply is metered
or not, whether it is gravity supplied or

pumped, by local prejudices, by previous

history, by abundance or lack of supply,

than by real demand. In other words,
man's usage of water in a modern com-
munity is guided by whether he pays for

it or not, by his public conscience, by cus-

tom and other external contingencies.

These distinctions are emphasized here

because in them lies the origin of the
confusion which arises when we speak
of man's water requirements and his

health.

Rational Requirements
Man has certain minimum require-

ments for water in order to continue to

function. The human mechanism demands
water for its proper functioning, just as

an automobile engine demands gasoline.

The ton-miles per gallon of gas differ

with different engines, at different tem-
peratures, at different speeds, etc. In the

same way, the human engine has varying
requirements for water, one of the con-

stitutents of its driving power. But the

maximum requirement of biologic man
for water is ridiculously low in compari-
son with the figures for water consump-
tion with which we are familiar.

The "subsistence demand" of man, if

we may so term his metabolic water re-

quirement, is one of the rational require-

ments of man. It is rarely over a gallon

and a half a day and is frequently less.

The British troops of General Allenby in

their forced marches against the Turks
used as low as one pint of water per man
per day. It is hardly wise to assume such
a minimum rate, even though experience

may indicate no harmful results. We are

safe, however, in accepting the figure of

1% gals, per man per day as a rational

value for "subsistence demand."
The modern individual has another de-

mand which is quite as worthy of fulfil-

ment as his "subsistence demand," name-
ly, a "sanitary demand." As modern sani-

tation developed, man's use for water in-

creased, as it should. Such legitimate

increases, however, were frequently per-

niciously employed to excuse illegitimate

and wasteful increases in consumption
which occurred simultaneously therewith.

The "sanitary demand" of the individual

is that covering the usage for bathing

facilities, washing of clothes, toilet equip-

ment and minor necessary household
uses. Measurements have been made
from time to time in large communities
of the total water used for above pur-

poses in typical areas. It is commonly
found that this figure for "sanitary de-

mand" varies between 10 and 20 gals, per

person per day.

The sum of the "subsistence" and "san-

itary" demands range from 15 to 25 gals.,

therefore, per day for the domestic con-

sumer. If we pursue the usual custom of

engineers, we may extend this figure to

include a factor of safety, giving a "maxi-

mum rational water requirement" of 30
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gals, per person per day in domestic serv-

ice. We take no account in this evalua-

tion, of course, of commercial or public

usage of water, for these should not be

confused with the individual's personal

use. They represent an added necessity,

but they should be separately tabulated

as remote in their effect upon the public

health.

Is this "maximum rational require-

ment" of 30 gals, per capita per day, for

domestic purposes, a hypothetical desid-

eratum or a practical accomplishment?
In other words, should calculation super-

sede experience in determining the allot-

ment of water to consumers? Fortunate-

ly abundant evidence is at hand to con-

firm the conclusion that many communi-
ties have used quantities of water for

many years which agree, within reason-

able limits, with the rational individual

demand above indicated. It would be use-

less to quote such figures at length here,

but I shall take the liberty of referring

to a few examples to satisfy all that the

"rational demand" set up by the present

writer is not irrational.

It has been common knowledge for dec-

ades that American cities are notoriously

wasteful of water in comparison with for-

eign communities. It is also as well

known among persons familiar with

mortality statistics that in many of those

foreign areas the death rates from water-

borne and other diseases have been lower
than in American cities. It is only in

recent years, for example, that the ty-

phoid fever death rate in Baltimore has

approached within range of the low rate

for this disease which London has had
for decades. And yet the daily per capita

consumption of water in London is less

than 50 gals., while the average for the

principal towns in Great Britain is only

42 gals.

A survey of American mortality statis-

tics does not indicate any correlation of

frequency of incidence of disease with

varying amounts of water consumed or

with whether a community is metered or

not. The correlation of water and disease,

in the bulk of cases, lies in the factor of

quality and not of quantity of water con-

sumed, for, in most instances, in this

country, water consumption is well above
the rational requirement and usually

above 50 gals., which we may designate

the "maximum reasonable use." Beyond
50, however, the irrational use of water
for the domestic consumer begins, for in

this upper zone lie the demands upon a

system made by waste and leakage. The

responsibility for waste and leakage rests

with both individual and municipality. It

is in this region that curtailment may
well be made without damage to health.

Maximum Reasonable Domestic
Consumption

The establishment of a "maximum
reasonable use" of 50 gals, per day for

the domestic consumer has additional

support in the facts which may be gained

from the experience of American cities

which have adopted water meters. As
their per capita consumption decreased,

the typhoid and total death rates fell.

It would certainly be rash to assume that

the two phenomena had anything to do

with each other. Yet, it is probably as

accurate to state that reduction in water

use decreases the death rate as increase

in water use decreases the death rate,

for both conclusions are by no means
obvious or necessary. Reduction in water

use may increase the death rate, if such

use were reduced below the rational de-

mand to the region of "subsistence de-

mand," because then interference with

the communal and individual equipment
for sanitation results. To say, however,

that reduction of the individual's use

from 100 to 50 gals, per day implies

higher mortality is equivalent to saying

that the substitution of a good washer for

a poor one on tlie tap at the kitchen

sink will cause a greater frequency of

disease. In either case we are merely

curtailing an irrational usage of water,

without interfering with a rational de-

mand.
I am not prepared to state, of course,

that the reduction of domestic use in

Baltimore will be brought about by me-

ters, for we must first know whether the

irrational use originates in the leakage

and waste in the public or in the private

distribution system. Much depends upon
the source of this irrational demand, if

it is appreciable, as to what procedure

is desirable or economical for its elimina-

tion.

The Cleanliness Argument
My purpose has been to point out that

the requirements of the human mechan-
ism for water for continuance of life and
for proper environmental sanitation are

relatively low. In only few instances, do

such requirements control the actual per

capita consumption in a community. It

would be a better statement of our case

if we were to revise the usual argument
for unlicensed water use, namely, that

"cleanliness" may be reduced by curtail-

ment, to the more accurate phrase, that
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TABLE I.—DATA ON "WATER CON-
SUMPTION—METROPOLITAN BOARD OF
WATER SUPPLY AND SEWrERAGE, NEW
SOUTH WALES, AUSTRALIA.

Average
per capita

Consumption
Population Gallons (U.S.)

Tear Supplied (for all purposes)

1911 731,180 49.8

1912 776,065 50.4

1913 830,560 52.8

1914 878,79-0 49.0

1915 917,990 51.5

1916 968,215 50.0

1917 993,000 49.9

1918 1,021,540 53.5

1919 1,060,230 54.4

1920 1,109.430 52.6

1921 1,146,370 53.3

TABLE n.—ENTERIC FEVER IN AD-
MINISTRATIVE COUNTY OF LONDON,
ENGLAND.
Year Deaths per 100,000
1911 3.0

1912 3.0

1913 3.0

1914 3.0

1915 War Period Rates Unreliable
1916 War Period Rates Unreliable
1917 War Period Rates Unreliable
1918 War Period Rates Unreliable
1919 W^ar Period Rates Unreliable
1920 War Period Rates Unreliable
1921 1.0

Population supplied approximately, 4,500,000.

Average water consumed per capita per
day in 1921-22, approximately 50 gals. (U. S.)

for all purposes.

TABLE III.—PER CAPITA CONSUTMP-
TION ALLOWANCES FOR VARIOUS
CLASSES OF COMMUNITIES SERVED BY
APULIAN AQUEDUCT SYSTEM, SOUTH-
ERN ITALY.
U. S. Gals,

per Cap. per
Day Communities (Population)
32.8 Bari, Lecce, Foggia,

Barletta, Toranto
Gravity Supply

22.2 More than 20,000
19.2 10,000—20,000
16.9 5,000—10,000
15.6 5,000 or less

Pumped Supply
15.6 10,000 or more
14.4 5,000—10,000
12.7 5,000 or less

Population to be served, 3,000,000.

TABLE IV.—DATA FOR BALTIMORE
Typhoid Fever Water Consumption
Deaths per Per Capita Per

100,000 Day
1911 27.1 120
1912 23.6
1913 23.1
1914 22.0
1915 20.3
1916 17.1
1917 15.0
1918 11.6 180
1919 8.2 166
1920 4.7
1921 5.6 142_(_—

"water consumption" represents not only

a demand for cleanliness but a wasteful

usage. Nor is this irrational wasteful

use always restricted to the consumer,

for in some communities the water, fire

and street cleaning departments also in-

voke the "cleanliness" argument to ex-

plain away their human frailties. It

should be emphasized that a leaky main
or a fire-plug left open while the moody
street cleaner discusses at length the
dangers of civilization with the innocent
bystander, bring us no closer to the path
of cleanliness, yet this quantity of wasted
water appears later in the innocent role

of defender of health and welfare. We
should be wary of the false god of clean-

liness, "waste," while we protect the real

one, "rational usage."

I have not attempted to burden this

paper with tabulations to support my
brief, but there are appended hereto sev-

eral typical exhibits which may serve to

illustrate the argument analyzed above.

In closing, I may summarize by saying
that I consider the "subsistence demand"
to amount to 1% gals, per person per

day; the additional "sanitary demand,"
from 10 to 20 gals, per day; the "rational

water requirement," 15 to 25 gals., with a
maximum of 30 gals. ; the "maximum reas-

onable use," 50 gals. These values should
be compared with an average present
use, which includes irrational waste and
uncontrolled leakage, commercial and
municipal use, of 142 gals, in Baltimore.

The foregoing paper by Mr. Wolman
was presented before the Engineers' Club
of Baltimore on March 21, 1923.

IRON ORE USED IN LOUISIANA
ROADS

Iron ore, found in northwestern Louisi-

ana, has proven of great value in road

building in that state and, in some lo-

calities where it has been used, has ef-

fected a saving of $2,000 to $3,000 a mile

in the cost of construction. Highway en-

gineers in Louisiana have been using the

ore as a binder instead of sand clay and
have found it far superior to that mate-

rial in many instances. During 1922 the

Louisiana State Highway Department
completed 350 miles of new roads. Most
of this mileage consists of gravel. The
remainder consists of roads built of shells,

sheet asphalt or bitulithic.

Iron ore was first used in DeSoto Par-

ish, La., in 1917. Then a large deposit

was found northwest of Arcadia. Ore
from this deposit is being used as a base

course on the new Homer-Minden High-

way, the Arcadia-Natch itoches Highway,
the Ruston-Arkansas Highway and the

Pershing Highway. The state pays about

10 cents a yard in royalties for this ma?
terial against $1 a yard on sand clay

gravel.
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Construction News and Equipment

USE OF CONVEYORS TO SAVE U-
BOR AND PREVENT ACCI-

DENTS IN MATERIAL
HANDLING

By H. L. McKinnon, Secretary, The C. O.
Bartlett & Snow Co., French St. and

Columbus Road, Cleveland, Ohio.

First, I would like to classify the vari-

ous types of conveyors generally in the

following manner: 1. Screw conveyors.

2. Bucket elevators. 3. Belt conveyors.

4. Apron conveyors. 5. Flight conveyors.

6. Skip hoists. 7. Portable cranes. 8.

Bridge cranes or tramways. 9. Monorail

system. 10. Air and steam jet systems.

Just a word of explanation as to these

various types of conveyors and the ordi-

nary safety precautions which are taken

in the manufacture of each.

Screw Conveyor
This type of equipment is usually built

in a completely enclosed trough, having

a removable cover and suitable gates in

the openings for receiving and discharg-

ing the material. The operation of the

equipment is merely that of the helix or

screw moving the material forward in the

trough by means of the spiral flight which

is supported usually on a hollow shaft

and is driven through this shaft by a

gear or other drive at end of the trough.

It is easy to see that an equipment of

this kind when totally enclosed, prac-

tically eliminates any chances for acci-

dent in its operation if the gears and
drive are enclosed, also, as may be read-

ily done. Normally there is no possible op-

portunity for accident. Yet, it is one of

the most painful recollections of the

writer that one of the worst accidents

which he ever witnessed was in connec-

tion with just this kind of equipment. The
conveyor in question was in a warehouse
containing finished Portland cement, and
a series of gates from the various bins

were provided in the chutes leading to

the conveyor in question. The operator

found one of these gates a little hard to

open and rather than take the necessary

trouble and time to get a bar and force

the gate open, he attempted to kick the

gate and in doing so, missed it, putting

his foot in the conveyor, which promptly

resulted in amputation a little above the

ankle. Such accidents are by no means
rare and are the direct result of careless-

ness, although the possibility for accident

is always present when an opening is

provided with removable cover over any
moving piece of machinery. These screw
conveyors are rarely used to handle any-

thing but a fine material or at least a

granular product with lumps in no case

larger than one-quarter the diameter of

the helix.

Bucket Elevators

Great variety in the design of bucket

elevators is noted and there are certain

limits in the practical constructions of

this class of equipment. Bucket eleva-

tors may be either vertical or inclined at

an angle to the horizontal. They can be

used for a wide range in material but

the size of the product to be handled will

determine in every instance the minimum
size of elevator that may be used for any
particular purpose. It is usual completely

to enclose bucket elevators where they

are vertical and where they handle a

product that is likely to create dust. It is

not, however, essential from the stand-

point of safety that they be placed in a

dust-proof casing. It is, however, desir-

able to protect elevators at any point

where there is an operating floor or where
men can come in contact with the mov-
ing line of buckets and chains or belts

as the case may be. It is also usual to

protect the gears on the drive so as to

prevent accidents, due to the attendance

rendered necessary for the oiling and
maintenance of parts. There are a great

many bucket elevators, however, built on

incline with the horizontal where the con-

struction is of skeleton nature and the

moving parts are exposed. Where the rate

of travel is slow, this need not necessarily

be dangerous provided the outer ends or

the rolls and chains are protected, so that

the clothing of an attendant cannot be

drawn under these parts so as to cause

accident.

Such elevators are frequently provided

with guard rails on the outside of the

bucket line so that in the event of a

breakage of chain or belt, the buckets will

be held in position without being allowed
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to roll down to the foot end of the con-

veyor and in so doing, probably injure

workmen in so dropping.

Many devices are resorted to by con-

veying engineers to render such equip-

ment entirely safe under the most ad-

verse operating conditions.

Belt Conveyors

The uses to which belt conveyors are

now applied are so various and so com-

prehensive in regard to the materials

handled as to present a great variety of

problems in making the conveyor safe

in continuous operation. In the first place,

belt conveyors are usually operated at

fairly high speeds, which makes the

chance for accident greater than is the

case with slower moving equipment. They

are operated at speeds in some instances

as high as 2,000 to 3,000 ft. per minute,

in which cases material is thrown from

the end of the conveyor at a correspond-

ing velocity and momentum.
If a workman should get in the path of

material moving at such a rate he has

scarcely an opportunity of getting away

uninjured. The great majority of belt

conveyors however, are operated at

speeds varying between 200 and 400 ft.

per minute, which latter speed is not

much in excess of normal walking speed

for a healthy full-grown man, and it is

usually possible for any one who is alert

to avoid possibility of accident with this

class of equipment if it is properly con-

structed and supported. It is, of course,

essential that the drives, especially the

gears, be protected in the same manner

as has been specified for previous items.

It is now usual to make belt idlers for

conveyors so that there is no possible pro-

jection which could catch loose clothing

or anything else in the movement of these

idlers. One of the most important things

to be considered from the standpoint of

safety is that the practical means of lubri-

cation be provided with such regard to

safety precautions as would make it prac-

tically impossible for the person operat-

ing the lubricating system to become in

any way injured with moving products.

Apron Conveyors

The term above mentioned, namely

"apron conveyors," is usually employed

to designate a type of conveyor which is

jointed and yet in all other essential par-

ticulars is similar to the belt conveyor

described in the previous item. With
apron conveyors, however, it is quite

usual, and in fact general, to supply sides

on the conveyors which make them act as

a trough and the same problems are pre-

sented as in the open type elevator in

the matter of projecting chains and idler

wheels which are carrying the load.

Guard rails should be provided in this

class of equipment so as to eliminate any
possible chance, if the apron conveyor
is on an incline, of the material piling up
at the foot end due to the breaking of the

chain or other parts. The same general
conditions in regard to drive protection

are necessary on this as in all other in-

stances.

Flight Conveyors
We here come to the discussion of one

type of equipment which, while it is

usually slow-moving, does have possibili-

ties for accident, due to the fact that it

is usually supported in an open frame
work of structural steel or wood, which
will permit individuals to fall in it if it is

not otherwise protected, or the further

possibility of allowing bars or other

equipment to tall into the equipment. If

they are too long to fall into the conveyor
directly, they are liable to catch in the

construction and injure anyone in pass-

ing. These flight conveyors are used for

a great variety of materials and are prac-

tically the only type that can be used
successfully on certain materials, such as

household waste, commonly called garb-

age. Products of a similar nature, if

handled in conveyors, usually must be

handled in an equipment of this type,

especially if there is more than one point

of delivery from the conveyor. Belts or

aprons can be used for the conveying of

materials of this character if delivery is

only at one point. It is quite practical

however, to protect by means of hand
rails and toe boards, this class of con-

veyor in such a way as to render it per-

fectly safe for the operator.

Skip Hoist

This term is used to cover the form of

elevating equipment which consists of

one or two buckets either balanced or

not, as the case may be, which are used
as a hoisting tower and hoisting engine
so as to elevate any material which can
be readily placed in the buckets and
hoisted and dumped in any desired posi-

tion. This class of equipment consists

essentially of a loading hopper with suit-

able gate and gate mechanism, the bucket
guides or hoisting frame and the hoisting

engine itself together with the dump
chute or hopper for receiving material.

It is generally easy to protect tlie hoist-

ing tower in such a way that even if a

rope breaks, the bucket will only drop

directly in its guides and fall to the bot-
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torn without endangering the lile of any

individual.

Many things have been done in the

construction of skip hoist equipment to

render it as safe as possible and as in

the case of all dryers, the gears are to

be completely enclosed.

In the more modern equipment, there is

usually provided limit switches where the

equipment is operated by electric motors

so as to control the travel in either direc-

tion. In addition, the slack cable device

is frequently employed in the event that

the rope becomes slack, due to the bucket

sticking in the guides. This immediately

cuts off the power.

Still further safety is obtained in the

event that the bucket is hoisted to too

high a position; that is, above its normal
dumping point. Various devices have

been provided so as to hold the bucket

locked in position when it is carried

above its proper limits. These are in-

tended for safety, and also for reduction

in risk to the equipment, due to the

faults which might develop in the oper-

ation.

Locomotive Cranes

*rhe type of equipment here mentioned

is familiar to all and the use in industry

is so general as to need no explanation.

Aside from the proper covering of driv-

ing mechanism gears, it is necessary to

be sure that the various parts of the

equipment are sufficiently strong for the

service in which the machine is operated.

In the writer's experience, the greatest

danger encountered in the operation of

this type of equipment is in the handling

of heavy equipment where it has to be

placed together in other parts for proper

assembling. It is then that the man who
is directing the operation comes to be in

danger, first, in attempting to guide two
parts together and possibly due to the

failure of ropes or brakes on the equip-

ment itself. There are, however, a large

variety of uses for this kind of equipment
where it can be handled with perfect

safety and to the great advantage of the

business using the equipment.
Bridge Cranes or Tramuays

We do not propose to discuss at any
great length this type of equipment. All

that has been said in the previous item

in regard to the handling of materials

with a locomotive crane applies with

equal force to the handling of parts on

the overhead traveling or bridge crane,

or with a bridge tramway which is usual-

ly used in connection with clam-shell

buckets or drag lines. The same general

principles of protection against accident

apply to this equipment as in the previ-

ous item.

Monorail i:iystcm

We come here to a type of equipment
which is a modification of the cranes in

the two previous items, but on account
of its flexibility in switching from one
track to another, it has been used in a
great variety of places where bridge
cranes could not be used without great

expense. However, we have observed in

connection with this kind of equipment
that the use of switches getting from one
track to another involves great risk of

accident.

To the writer's personal knowledge in

one foundry where switches are not per-

mitted, no serious accidents have been
caused in the handling of molten iron in

hot ladles in monorail system, while in

another foundry owned by the same in-

terests and operating on identically the

same class of work, seven or eight per-

sons have lost their lives in a few years,

due to the spilling of hot iron when the

monorail equipment runs into an open
switch or one improperly set, which sud-

denly stops the trolley.

It is the writer's opinion that this type
of equipment is, from the very nature of

its construction, difficult to protect from
this standpoint. Suitable bumpers and
automatic stop^ probably could be de-

signed or a system of signals employed
which might relieve this mechanism of

defect mentioned.
Air and Steavi Systems

As a means for transferring material

from one point to another, steam and air

have been used for many years. There
are certain objections to this type of con-

veyor, chief of which is its inefficiency

from the standpoint of the power required

to operate. The efficiency of such type

of equipment in only rare instances is as

high as 15%, and is more often under
12%. Such an equipment is practically

accident-proof, however, except due to de-

fective containers for air or steam and
the possibility with the use of steam,

that the operator might come near the

outlet and become scalded due to an ex-

cess of steam passing through the equip-

ment.
With these descriptions of the various

types of conveying equipment, and con-

sidering the diversity of materials which
must be handled, nothing but the most
general statements can be made which
would have application to the question

before us. We believe, however, that we
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are safe in making this assertion, namely,

that where materials are handled by me-

chanical means, which means conveying
systems as opposed to operating by hand,

the chances for accident are reduced in

two important ways:
First—In a reduction of the number of

operators.

Second—In the freedom of the mind of

the operators required in connection with

mechanical equipment so that they may
guard against accident.

The writer has made a special study

of labor-saving by the use of mechanical

equipment in the foundry industry and
has found some very remarkable in-

stances in reduction of men required to

produce a given amount of work. We
have in mind one instance where the out-

put of a plant was increased 60%, the

floor space occupied with work reduced

50%, and the number of employees cut

in half. Working conditions were so

much improved in this plant that when it

was found necessary to shut the plant

down in the fall of 1922 for a period of

six weeks, all of the help were paid off

excepting the foundry foreman. These
men obtained work in other plants, but

when the plant under consideration was
ready to again begin operation, a post

card sent out three days in advance,

brought back all of the employees but

four on the first morning of operation,

and on the third day of operation, all the

old employees were in their places. We
have not the figures from this concern in

regard to the number of accidents before

and after the installation of the equip-

ment, but feel sure that they will show
in the right direction.

We have, from another customer, the

statement that the number of accidents

per ton of castings produced, had been

greatly reduced by the addition of me-
chanical equipment and they verify this

statement by their dispensary record.

Another gentleman in charge of safety

work for a branch of the Steel Corpora-

tion stated to the writer that there is ab-

solutely no question but that the use of

mechanical equipment for the handling of

materials has reduced their accident rec-

ord, and why should this not be so?

In the first place, conveying equipment

is made to do the thing in the easiest

possible way; that is, with the least ex-

penditure of total effort. Again, by the

use of mechanical equipment, feeders

may be installed so as to transfer ma-

terial from bins to conveyors, provide

for an even and continuous flow, and elim-

inate the guess work of hand feeding
which, in some operations, when fed too

fast or too slow, are liable to produce
causes for accident.

The foregoing paper was presented re-

cently in Chicago before the mid-year con-

ference of the Safety Council.

CHAUSSE OIL BURNING ASPHALT
TOOL AND SURFACE HEATERS
Shortage of labor for street and high-

way repair work has caused considerable

interest in the return to production of

the Chausse oil burning apparatus for

repairing asphalt streets with greater effi-

ciency and economy than is experienced
through the use of manual labor only.

The wide necessity for increased eco-

nomical maintenance of asphalt pave-
ments, the advantage of hot patching over
cold patches and the saving of both time
and money secured by the use of im-

proved machinery has focused attention

on apparatus for rapid street repairing.

About five years ago Chausse machines

\t:e^v of improved chausse as-
phalt TOOL, HEATER.

were introduced to street and highway
departments and through two years of

production made enviable records. With
improvements made in these machines,
ample production facilities and a record

of success behind them the Chausse oil

burning tool and surface heaters have
been returned to active distribution. The
accompanying illustrations show Chausse
tool and surface heaters which are used
in a great number of cities and by a large

number of contractors. The new features

of these machines combine meritorious

features of the old apparatus with refine-

ments which have been found desirable.

The tool heater as illustrated is now
equipped with rubber tires, Timken bear-
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ings and steady rests and a new type of

burner. The artillery wheels and roller

bearings make possible more rapid and
noiseless transportation so that they can
be hauled at any speed behind motor
trucks. The new burners are more effi-

cient and unaffected by the high tem-
perature generated. The new steady rests

both front and rear, prevent tipping and
these machines can readily be pushed by
one man. The surface heaters have been
improved by more efficient burners and

straight joints and it has been found
possible in actual service to melt down
old asphalt to 1-in. depth in 4 to 5 min-
utes. As much as 600 sq. yds. of asphalt
has been heated to a 1-in. depth in an 8-

hour day. In the city of Detroit, one
Chausse surface heater and 2 men were
able to do the work of 4 men chopping
out, and at the same time saved 1 in. of

asphalt and 1% in. of binder in addition.

Hand chopping meant taking out every-

thing right down to the base so that the

VIEW OF IMPKOVKD CHAUSSE ASPHALT SURFACE HEATER IN OPERATION.

lifting apparatus and refined insulation.

Chausse tool heaters or fire wagons
will bring 14 or 15 cold tools up to a
proper temperature in 15 minutes and
provide space for heating 3 buckets of

cement so that two gangs can work on
one machine if necessary. The burners
will generate maximum temperature in

5 minutes as it is no longer necessary
to build up coal or wood fires long in ad-

vance of the machine's use. They elimin-

ate smoke, sparks and ashes and are not
affected by rain or wind. Sufficient kero-

sene or distillate is carried for two 8-hour

days of continuous burning at maximum
temperature. The fact that there is no

danger in the use of these machines and

no possibility of damage to awnings or

objections from householders make them

more satisfactory, it is claimed, than coal

or wood burning apparatus.

Chausse surface heaters are made in

two sizes, one to cover 2 sq. yds. and to

work up to street car tracks without in-

terfering with car movements. The other

covers 4 sq. yds. and both machines are

mounted on springs to prevent damage

in transit, and both fold up to facilitate

transportation. The cutting edges all

around the burner hood give clean

Chausse machine saves both labor and

material and in the completion of approx-

imately 80,000 sq. yds. of asphalt repair-

ing the Chausse heater reduced the cost

from $1.22 to 97 cts. per sq. yd.

These machines are now being offered

Company, with offices at 206 Lincoln

to the trade by the Chausse Oil Burner

Building, Detroit, Mich.

USE CENTRIFUGAL PUMP TO ICE

LOGGING ROADS
Indicating the widespread and varied

uses of the little Evinrude Centrifugal

Pump, one is now at work icing logging

roads in the Canadian north woods near

Hudson Bay. This is the Evinrude's

"farthest north" to date.

The pump is slung down a water hole

and lifted up to drain, to prevent freez-

ing.

Its owner is one of the Dominion's

large lumber companies, and the order

was filled by Watson, Jack & Co., Ltd.,

Montreal, who represent the Evinrude Mo-

tor Co., Milwaukee, in Canada.
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NEW MACHINE IN SMALL MIXER
FIELD

Now and again some invention or de-

velopment is brought out wliich, because

of its importance, causes an unusual
amount of comment. Such is the case

known mixers of larger size. The double
cone drum is known for its fast continu-

ous production and speedy discharge
(just like emptying water from a bucket).

The tilting lever operates easily and
locks in the discharge position. The drum
returns to the mixing position auto-

jg|<a^gi^

f^
SMITH 375 HALF-BAG TILTING MIXER, FOUR-WHEEL MODEL SW-1, CHARG-

ING SIDE WITH FEED CHUTE AND LOW CHARGING PLATFORM.

with the new Smith 375 Tilting Mixer
just being placed on the market by the

T. L. Smith Co., of Milwaukee.

This little half-bag mixer is built along

exactly the same lines as the larger

matically as soon as the lever is released.

No time or effort is wasted.

The new mixer has a mixed batch ca-

pacity of 3% cu. ft, or a full half-bag

batch of 1-3-6 mix with materials contain-

ANOTHER VIEW OF SMITH Vs BAG TILTING MIXER. PRESSED STEEL WHEELS
ARE FITTED WITH CLINCHER RIMS FOR FORD 30x3 %-IN. PNEUMATIC TIRES.

Smith tilting mixers, known to contrac-

tors for over 20 years. The double-cone

drum, the central gear ring and roller

track, the independent tilting frame—
these are all the same as on the well-

ing the usual 40% voids. It supplements
the Smith line of tilting mixers and meets
a real demand for a small size mixer of

design and merit.

In spite of its small size, it is claimed
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that this mixer is the best made machine
in the entire Smith line. The inspection

is extremely rigid and the parts are made
to very close tolerances. The main drive

gear and the engine pinion are machine-

cut. The bevel drive pinion is made of

40% carbon electric steel. The chilled

thrust rollers have enclosed dust and
moisture-proof ball bearings. The bolster

castings are of electric steel and the oper-

ating levers of malleable iron. The power
plant consists of a 114-h.p. Fuller & John-

son engine, equipped with a magneto. It

is completely housed.

The feed chute is made of No. 12 gauge
steel plate. The charging platform is

built of 11/^ -in. boards bolted to heavy

THE CARR ROAD FORM
The Garr Road Form, recently placed

on the market by the Lakewood Engineer-
ing Co., Cleveland, Ohio, has a number
of distinctive features. The cross section

of the form is made by 3/16 in. metal.

The locking arrangement consists of twc
simple wedges and insures accurate and
rigid connection of sections.

The sections of form are made in 12-ft.

lengths, which is 20% longer than has
been customary for road forms and de-

creases the number of joints to be made
and the sections to be handled in a given
distance.

One of the most important features of

III

^j^ j:^^ «
,„ ./.-.

..^

W^^^ '*
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VIEW SHOWING METHOD OF TOWING SMITH %-BAG TILTING MIXER BE-

TWEEN JOBS AT HIGH SPEED.

steel angles. The height of this platform

is 30% ins.; width, 32 ins.; length, 42 ins.

Smith 375 Tilting Mixers are built in

two models. Model RW-1 is equipped
with two pressed steel wheels fitted with
clincher rims for Ford 30x3 %-in. pneu-

matic tires. Model SW-1 has four steel

wheels, 24 ins. in diameter and 3-in.

grooved treads. Axles on both models are

made of cold rolled steel, 1% ins. in di-

ameter.

The two-wheeled model RW-1, with its

light weight (only 1,100 lbs.) and pneu-

matic-tired wheels, is the last word in

portability. With a hauling stub that is

so arranged that it can be drawn out for

readily attaching the mixer to an auto-

mobile, truck or wagon, this little mixer
can be towed quickly from one job to an-

other. While the mixer is being moved,
the front supporting leg is folded up out

of the way.

the form is the Line Point Top Surface,

which is secured by the rounded top. No
concrete or stones can lodge here to get

under the wheels of the finishing machine
or subgrader to cause them to ride high.

The form is practically self-cleaning.

Edging is made easier because of the uni-

form top and smooth Joints which result

from the rigid connection between sec-

tions secured by the wedge members.
Flat stakes having a penetration of 18

ins. and which can be driven anywhere
along the base of the form are another
point of superiority. The shape of the

stake gives it maximum resistance

against displacement.
The base is 5 ins. wide and furnishes

ample bearing to support the forms when
carrying mechanical finishing and sub-

grading machines.
These forms were used on several jobs

last season in order to thoroughly try
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them out before placing them on the

market. These jobs proved that the ad-

vantages of the form are of real practical

value.

ELECTRIC HOIST MONORAIL SYS-

TEM FOR LAYING SEWER
PIPE

A most effective method of laying

sewer pipe has been put into operation by

a contractor in Hagerstown, Md., vk^hich

will appeal to contractors doing similar

work or confronting like conditions.

Confronted with narrow streets and the

necessity for keeping them free from the

usual obstruction that results with the

removal of dirt, this contractor employed

a system whereby he might dig his

trenches, lay his pipe and cover the com-

pleted work progressively.

This was accomplished by using the

portable monorail, electric hoist system,

illustrated in the accompanying line draw-

ing. The simplicity of the design and

construction makes the drawing immedi-

ately self-explanatory.

Not only does this system do away with

HOIST MONORAIL. SYSTKM FOR LAY-
ING SEWER PIPE.

the necessity of obstructing streets and

sidewalks with dirt, but it cuts the cost

of operation in half. This, because the

dirt is handled only once instead of twice

—the digging of the advance trench, the

laying of the pipe in the dug trench and
the covering of the completed work being

done simultaneously.

The system, which is assembled in sec-

tions, trolley included, has but one re-

quirement, that of access to electricity.

This can usually be had without diflBculty.

By merely backing a heavy truck against

one end, the whole structure is easily and
readily moved along the T-rails. This is

done as the work progresses. The elec-

tric hoist used on this outfit is of the

"C-2" type with a capacity of 3,000 lbs.,

amply capable of caring for the deepest

oewer or the heaviest pipe. Because of

the exceptionally low first cost, coupled
with the low operating and maintenance
expense, this system is profitable on
small as well as large jobs. The system
was designed and erected by the Link-
Belt Co., 910 S. Michigan Ave., Chicago,
111.

THE "SCHRAMM" HRE PUMP
One of the most recent- and interesting

developments in fire-fighting apparatus
is the "Schramm" fire pump manufac-
tured by Schramm, Inc., at West Chester,

Pa.

Every community, no matter how small,

has a desire and need to own a fire-

fighting apparatus in order that it may
be more independent of the larger towns
adjacent to it.

It does not have sufficient use and is

hardly in a position to equip with an
elaborate unit costing several thousand
dollars, but is in a position to purchase
a "Schramm" fire pump costing only a
few hundred dollars, which will give ade-

quate protection.

This unit consists of a 5-h.p double
cylinder, throttle-governed, gasoline en-

gine, designed especially to meet the

requirements of this outfit, direct con-

nected by means of broad-faced, machine-
cut gears to a 3x3 1^ in. triplex pump,
delivering 4,800 gals, of water per hour
at 100 lbs. pressure.

The engine is of the double cylinder,

horizontal type, each cylinder having a
bore of 3% ins. with a stroke of 4% ins.

Speed control is of special design to suit

this particular engine. Operating at its

full rated speed, 690 revolutions per min-
ute, the engine under brake horsepower
test, develops 5.529 horsepower.

The pump is designed for exceptionally

heavy duty. The pistons are of brass

and the cylinders are brass lined. This
prevents both the cylinders and the pis-

tons becoming corroded due to water lay-

ing in the cylinders when the pump is not

in use. The pump is designed with «x-

tra large valves and water passages so

as to obtain low water velocity.

The entire equipment is mounted on

a sturdy rubber-tired truck with draw-

bar and equipped with a basket for hold-

ing the discharge hose. The basket is

also equipped with bracket for holding

the suction hose in place.

One of the main features of this equip-
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ment is its light weight. Complete, but

less the hose, it weighs approximately

1,400 lbs., so light in fact that it can be

attached to the first available motorcycle

with side car, automobile or wagon that

should appear and hauled over the rough-

est country roads to the fire. If none
of these are available, then the outfit can

be hauled by two men. The light weight,

compact construction and even balance,

coupled with the fact that the wheels

are equipped with roller bearings, make
it an easy matter for two men to pull the

outfit.

The size fire noi-zle and the number of

streams of water which this pump will

supply depends entirely upon local con-

ditions and the nearness of the water

supply to the fire.

VALUABLE TRADE LITERATURE
(Editor's Note: Copies of the catalogs

and leaflets here briefly reviewed may be

obtained by writing direct to the ad-

dresses given in the reviews or to this

magazine.)

Concrete Mixer Catalog—The T. L.

Smith Co., of Milwaukee, has just pub-

lished a new 48-page catalog, No. 405-C, de-

scribing and illustrating the Smith line

of non-tilting concrete mixers, 4-S to 28-S

sizes. Attention is directed to the effi-

ciency of the end-to-end center mixing
action and to the speedy discharge ob-

tained by extending the discharge chute

two-thirds of the way into the drum.

Among the new features mentioned are

the Smith water measuring tank, the use

of 4-cylinder, truck-type motors for the

larger sizes and a choice of either 2-cyl-

inder or single-cylinder motors for the 7-S

and the furnishing of rubber-tired wheels

on certain sizes when specified. In addi-

tion to the usual specifications, dimen-

sions, proportion and capacity table, the

new catalog also contains a very practical

table on weights and cubical contents as

boxed for export.

Half-Bag Tilting Mixer—The T. L.

Smith Co., of Milwaukee, Wis., has just

issued an attractive 4-page folder describ-

ing the company's newest product—the

Smith No. 375, a half-bag tilting mixer
that is of the same general design and
quality as the regular line of Smith tilt-

ing mixers, known to contractors for over

twenty years. The folder is printed in

two colors and contains a number of il-

lustrations of both models of the 375. The
condensed specifications show that model

RW-1 has two bronze-bushed steel wheels

equipped with clincher rims suitable for

Ford 30 by S^^ pneumatic tires. Model
SW-1 has four steel wheels, 24 inches in

diameter, with 3-inch grooved treads. Ac-

cording to the company, this little brother

of the big Smith tilting mixers is the

best mixer value ever offered to the trade.

Steam Heating—Several bulletins of

exceptional interest and value pertaining

to steam heating have been issued by the

American District Steam Co., of North
Tonawanda, N. Y. Bulletin No. 158 tells

in a very brief but most interesting way
about the ADSCO System of Atmospheric
Steam Heating, gives a clear view of how
the System works and the results which
may be expected from it. Bulletin No. 159

on the other hand gives more technical

data useful to the heating contractor and
architect. This book explains how radia-

tion should be figured for the ADSCO
System, also how the system should be

laid out and installed. This is a valuable

book for anyone who is called on to figure

heating plants for small or large build-

ings. Booklets Nos. 20, 154, 157 and 160

cover the topic of heating groups of

buildings from one central plant. Nos.

157 and 160 have a personal touch inso-

far as they tell about a specific installa-

tion. This information is especially in-

teresting to Electric Light Plants who
generate electricity by steam for they
can utilize the exhaust steam for Central

Station Heating, thereby making this ex-

pansion a very profitable investment.

Steam Sovels—A series of folders on
steam shovel construction is being issued

by the Thew Shovel Co., Lorain, Ohio. A
folder is issued each month.
Steam Boilers—Bulletin 23-A on tJni-

flow improved return tubular boilers has
been issued by the Lebanon Boiler Works,
of Lebanon, Pa. This is a 3%x6-in., 24-

page booklet illustrating and describing

these boilers and their operating princi-

ples and advantages.
Wood Pipe—A catalog describing Con-

tinental wire wound wood pipe, continu-

ous stave pipe and creo-wood flume has

just been issued by the Continental Pipe

Mfg. Co., Seattle, Wash. This is Catalog

No. 18, 6x9-ins., 250 pages. This is a very

valuable book for anyone at all interested

in the subject of wood pipe and -its many
uses.

Tractors—"Caterpillar Tractor Perform-
ance" is the title of an exceptionally well

compiled and printed catalog of 40, 8^^x11

in. pages recently issued by the Holt

Manufacturing Co., Inc., of Peoria, 111.
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The catalog contains a very large number
of illustrations of the use of these trac-

tors in industry and agriculture. These

pictures illustrate the very wide range of

economical application of this type of

equipment. Specifications of the 10, 5 and

2 ton tractors are also included.

Asphalt FiUer for Block Pavement—
Asphalt Filler for Brick and Vitrified

Pavements is the subject of the newest

addition to the comprehensive set of pav-

ing booklets which have been prepared by

the Asphalt Sales Department of the

Texas Company. The new booklet begins

its description with the arrival of the as-

phalt on the job in barrels and drums.

Then with the aid of many illustrations it

clearly and thoroughly describes each step

Involved in the preparation and applica-

tion of asphalt filler right up to the

spreading of the dressing material and
the admission of traffic to the new pave-

ment. This story of asphalt filler is pre-

sented in an attractive booklet which is

small enough to tuck away in the pocket

and carry about on the job. A copy may
be had by addressing the Texas Company,
Asphalt Sales Department, 17 Battery

Place, New York City.

Street Sweeper—-A new product, the

"Childs" motor pick-up street sweeper, is

announced in a 4-page pamphlet issued

by the Foamite-Childs Corp., Utica, N. Y.

This sweeper is said to be of low initial

and maintenance cost, durable, of one-man
convenience, quiet, dustless, with auto-

matically self-adjusting gutter broom and
standard truck parts.

Steel Bunks—A 4-page pamphlet on
"Tiger" steel bunks issued by Haggard &
Marcusson Co., 1109 W. 37th St., Chicago.

Both single and double deck, boltless, steel

bunks are illustrated.

Steel Paving Guards—Street railway

paving with steel paving guards is dis-

cussed in an gi^xll-in., 12-page pamphlet,

issued by W. S. Godwin Co., Inc., 12 E.

Lexington St., Baltimore, Md. It is

claimed that these guards guarantee per-

fect paving in the railway area.

Stone Piilrrrizer—The Jeffrey Stone

Pulverizer, Tpye A, is illustrated and de-

scribed in Bulletin No. 142 issued by the

Jeffrey Mfg. Co., of Columbus, Ohio. This

pulverizer is for making road dressing,

concrete stone and agricultural limestone.

The bulletin is 6x9 ins. and contains 8

pages.

Power Pumps—Power pumps for the

road builder, general contractor and
bridge builder are illustrated and de-

scribed in a small folder issued by the

Barnes Mfg. Co., Mansfield, Ohio. It is

claimed that these pumps last for five

years.

Pipe Couplings and Tees—A circular

and price list of couplings and tees has
been issued by Geo. H. Snell, Attleboro,

Mass. These are the "S. & S. Easy-On"
couplings and tees, designed for quick re-

pairs to the water works distribution

system.

Water Testing Outfits—The W. & T.

bacteriological and chemical testing out-

fits manufactured by Wallace & Tiernan
Co., Inc., Newark, N. J., are illustrated

and described in Technical Publication

No. 52, issued by that Company. These
outfits enable the average water works
operator to make examinations of the

water he supplies to the public, as often

as he likes, without the services of an
expert chemist.

Road Plane—The Austin Pressure Road
Plane is illustrated and described in a 6x9

in. pamphlet of 16 pages issued by the

Austin Manufacturing Co., Wrigley Bldg.,

Chicago. Special attention is given to the

exclusive features of this plane. This
plane is an attachment for Fordson trac-

tors and is claimed to be the most efficient

of all so-called road "finishers," "levelers"

and "planers." It is designed after the
principle of the carpenter's plane. Provi-

sion is made for transferring the weight
of the tractor to the maintainer.

Single Stage Centrifugal Pumps—Small
single-stage centrifugal pumps for motor
or belt drive are described in a leaflet

and in an instruction manual issued by
the De Laval Steam Turbine Company, of

Trenton, N. J. These pumps are made in

11/^ and 2 in. sizes, and are designed for

capacities ranging from 5 gals, per min.

against 10 ft. head up to 130 gals, per

min., against 150 ft. head. They contain

few and simple parts which are manufac-
tured to limit gages to insure inter-

changeability. The publications give

very complete tables and instructions for

selecting pumps for different conditions,

and explain how to determine the proper

speeds and how to select piping, valves,

fittings, and driving pulley or motor to

secure an efficient and satisfactory instal-

lation.

Grey Iron Street Castings—The very

comprehensive line of grey iron street

castings manufactured by the Wm. E. Dee
Co., 30 N. La Sall^ St., Chicago, is illus-

trated and described in Catalog No. 9, re-

cently issued. This is a catalog of 50, 4x

6V^ in. pages. These are quality products,

manufactured since 1855, and include
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Economical Construction and Economical Maintenance

What every Taxpayer desires is the most

miles of good roads possihle with the avail-

able road funds. That means economical

construction plus economical maintenance.

It means not only roads that can be built

at moderate cost but roads that can be kept

in good condition at small expense.

Tarvia Roads squarely meet both of these

requirements.

For Tarvia Roads cost only a little more
to build than plain, waterbound macadam.
And with inexpensive Tarvia maintenance

there is practically no limit to their life.

Smooth, dustless and mudless all the year

'round, Tarvia Roads are actually improved
by time and traffic. In addition to these

facts the granular surface of a properly con-

structed and properly maintained Tarvia

Road prevents skidding.

Batavia Road, Hamilton County, Ohio,

shown above, is a typical example of Tarvia

good-road economy. Since its construction

in 1914, this road has stood up under a

heavy volume of traffic. The only upkeep

has been two inexpensive surface treatments

with "Tarvia-B"—one in 1918; the other in

1921. Today the road is in perfect condition.

There is a grade of Tarvia for every road

purpose—as a binder in new road construc-

tion; for maintaining gravel and macadam
roads; for re-surfacing, patching and repair-

ing improved roads of all types.

ForRoad Construction
RQpair and Maintenance

Special Service Department

This company has a corps of traineil en(;inecrs,

and chemists who have given years of study to

modern road problems. The advice of these »

men may be had for the asking by anyone in-

^

terested. If you will write our nearest
office regarding road problems and con-
ditions In vour viclnitv, the matter will be
mviii inonipt aftention.

Onrapn l'l„lad<-lpl„« l<o,t .n

N.-W Orlcan. Bl.miniiham K»n « ( IV

Youngslown Toledo Colu mbu The
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manhole and catch basin covers, catch

basin inlets, adjustable inlets, gutter

boxes, gutter inlets, gutter curbs, drain-

age curbs, sidewalk drain curbs, cemetery
frames and grates, beehive grates, coal

hole cover, lamphole cover, electric light

conduit frames and covers, water meter
frames and covers, clean out doors and
frames, salamander and boiler grates, Jack
screws, shock absorbers and Harvey mo-
tor trucks.

Concrete Mixer Performance—The T. L.

Smith 'Co., of Milwaukee, recently pre-

pared publication No. 1003 which, gives in-

teresting information on the consistent

performance of Smith Pavers. Many field

views are shown, complete day-by-day per-

formance data on a trunk highway, with
expressions of opinion from a number of

contracting and engineering companies.

Curb Construction—A 4-page letter

folder entitled "A Time Study of Curb
Construction," was recently issued by the

Heltzel Steel Form and Iron Co., Warren,
Ohio. The folder gives a very careful

comparison of wood forms versus steel

forms and should be of special interest

to the many contractors who are using
wood forms in the South.

Drainage Pipe Discharge Diagrams—
The Clay Products Association, 913 Cham-
ber of Commerce Bldg., Chicago, recently

issued a pamphlet entitled, "Run-off and
Discharge Diagrams for Salt Glazed Vitri-

fied Clay Sewer Pipe and Drain Tile."

This publication will be of interest to

sewerage and drainage engineers.

The Austin "Pup"—The Austin Pup, a
unique development among road rollers, Is

described and illustrated in a 4-page

pamphlet issued by the Austin-Western
Road Machinery Co., 400 N. Michigan
Ave., Chicago. This roller weighs only 3

tons, it is the first three-wheeled power
roller weighing less than 7 tons. It is a
very valuable addition to the road con-

tractor's outfit. It Is useful as a tractor

as well as for rolling the subgrade. It Is

also a welcome substitute for traffic in

compacting loose gravel and stone thrown
on old road surfaces.

Rock Asphalt—Kentucky Rock Asphalt
for new construction, reconstruction and
maintenance is discussed in a 4x8% In.

pamphlet of 20 pages recently Issued by
the Kentucky Rock Asphalt Co., 711 Ma-
rion E. Taylor Bldg., Louisville, Ky. The
production and use of this material is Il-

lustrated, and its advantages are enumer-
ated. Special attention is given to the
use of this material in resurfacing old
roads.

Crane-Excavator—The Koehrlng Crane-
Excavator No. 2 is illustrated and de-

scribed in a 4-page pamphlet Issued by
the Koehrlng Co., of Milwaukee. The
uses of this equipment in excavating and
material-handling are described and ita

points of operating, flexibility and sim-

plicity, are discussed.

Tar and Asphalt Heaters—Littleford Tar
and Asphalt Heaters, paving tools and
equipment for contractors and municipali-

ties are Illustrated and described in a 4x9

in. pamphlet of 20 pages recently issued

by Littleford Bros., 406 E. Pearl St., Cin-

cinnati, Ohio. This Is a very complete
line of equipment, particularly of main-
tenance equipment for the application of

tar and asphalt. The catalog gives in-

formation pertaining to: tar and asphalt

heaters, distributing tank wagons, patrol

heaters, maintenance heaters, tool heat-

ers, asphalt paving tools, tar and asphalt

distributing pots and sand and gravel

heaters and dryers.

Heavy Duty Pavers—The latest paver
bulletin, giving views and specifications of

the Koehrlng paver, was recently issued

by the Koehrlng Co., of Milwaukee. This
bulletin is printed on sheets 11x32 ins.,

but folds to 11x8 Ins. This gives ample
room for large, clear, detailed pictures of

this line of paving mixers. Very interest-

ing and instructive views of these mixers
in operation are also shown.
De Laval Plant and Products—Under

the title of, "Plant and Products," the De
Laval Steam Turbine Company, of Tren-

ton, N. J., has published a 24 page book-

let briefly describing the single and multi-

stage steam turbines, centrifugal pumps,
blowers and compressors, and speed-re-

ducing gears in which that concern has
specialized since its establishment in 1901.

In the present manufacturing plant, con-

taining approximately 275,000 sq. ft. of

floor space, all lines of manufacture are

conducted on an interchangeable basis

with limit gages throughout, including a

comprehensive system of inspection, each
part being marked with an Identifying

symbol and with an inspector's mark. The
materials used are also inspected and
tested and every machine when finish^^d is

subjected to a thorough performance test

in order to determine efficiency and other

characteristics. This policy, which has
characterized the De Laval shops since

their inception, has now become familiar

to the general public through its adop-

tion by leading builders of automobiles

and similar appliances, and greatly pro-

motes reliability and ease of replacement

of worn or damaged parts.
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A POPULAR FORM OF ROAD
TAXATION.

A popular tax is an unheard of thing,

yet the gasoline tax for highway im-

provement purposes arouses so little op-

position, where it is properly formulated

and administered and well understood,

that it may fairly be called popular. A
gasoline tax, or more properly a gasoline

fee law, went into effect in Indiana on

June 1 and, generally speaking, is be-

ing very cheerfully paid by the motor
vehicle owners of this state. The tax

is for road improvement purposes only;

gasoline used in industry and agriculture

and for all purposes other than the

propulsion of motor vehicles over the

highways is exempted from the tax.

This makes the tax merely a fee for

the use of the public roads. The fee is

two cents per gallon. All the proceeds

will go to the State Highway Department
for use on the state roads except a half

million dollars the first year and a mil-

lion dollars each succeeding year, which
will be returned to the counties for use

In county highway improvements.
The law is being contested in one

county, but there is little doubt it will

be held valid in the courts. Outside that

one county there is no opposition to the

tax. Motorists generally say they don't

mind paying the tax as long as the

money goes for better roads. They re-

gard it as an investment which will pay

big dividends, as the highway system de-

velops, in the form of reduced operating

and vehicle upkeep costs.

Now that the tax is in successful oper-

ation it is interesting to recall the

mighty wave of opposition which its op-

ponents succeeded in stirring up when
the measure was pending in the legisla-

ture. One then gained the impression

that if the bill became a law many would
leave the state, while others would re-

main to wage a revolution. It was loud-

ly asserted that the cost of collection

would run into the hundreds of thousands

of dollars and that a small army of state

employes would be required to collect

the tax. That was the prophecy. The
fact is, as stated, the tax is as near

popular as a tax ever was or ever can

be, and the annual cost of collection will

not exceed |5,000. Not over two people

will be required to collect it and they

probably can find time for additional

work. This is due largely to the splendid

co-operation of the gasoline wholesalers,

led by the Standard Oil Company. "Much
Ado About Nothing" would be an appro-

priate name for the comedy staged in

the vain effort to prevent this measure
from becoming a law. That is, it is

comparatively nothing to the individual

motorist. It will cost him less than one

dollar a month on the average. The
gross income from the tax will exceed

$3,000,000 per year.

Over half the states now have a gaso-

line tax. Others have considered it. In

Michigan, where the gas tax was de-

feated, rather a sorry mess has been

made of highway financing for the pres-

ent.

The principle underlying the combined
registration fee and gasoline tax is sound

and is simply the "readiness to serve"

charge plus the metered service charge,

proved sound and equitable after genera-

tions of experience in water, electric

light and illuminating gas rate-making.

The license, or registration fee, is the

"readiness to serve" charge; the roads

are ready to serve when wanted and the

vehicle owner is required to pay this

basic, or minimum, charge. Additional

payment is directly proportional to the

use of the road, as the consumption of

gasoline not only measures the travel

of a vehicle, but to a large degree meas-

ures its destructive action on the road

surface as well.

This form of taxation for road im-

provement purposes deserves to be, and
probably soon will be, universal. It is

growing in favor throughout the world.

EXTENT OF THE HIGHWAY
BRIDGE PROBLEM.

The nature and extent of the highway
bridge problem is well illustrated by

conditions existing in the state of In-

diana on the state highway system. On
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the present state highway system, which
is 4,500 miles in length, fully 10,000

bridges and culverts require either re-

construction or replacement to care prop-

erly for present and prospective traflBc

needs. Probably half of these structures
will accommodate but a single line of

modern traffic; some are too narrow
and others too weak to carry two lines

of traffic. The marking of such bridges
so as to warn the public as to their

safe use is a big job in itself. Many
of these bridges are old and most of them
were built when public roads were 9, 10

and 12 ft. wide with bridges 14 ft. wide.
Few of the older bridges were designed
to care for more than a 5 ton load,

while today loads range from 8 to 15

tons and occasionally reach 20 tons.

It is, of course, both a physical and
financial impossibility to complete such
a bridge building program quickly. Such
a program must extend over a period of

15 or even 20 years on the state high-

way system. Even more time will be
required to modernize bridges on other
roads. Probably this condition is typical

of those to be found in all the principal
states. The public must be taught pa-

tience in connection with this stupendous
problem, if we are to avoid the sort of

dissatisfaction and criticism which will

hamper the work of the highway depart-
ments, and must be taught to approach
bridges with care as many are unsafe
for fast or heavy trafiic. Many accidents
due to narrow bridges and to those of

limited capacity will be avoided when
the public learns to cross bridges cau-

tiously.

Rebuilding the highway bridges of this

country is not a summer's job, but will

require the best working years of many
men's lives. Our highway bridge builders
are doing a splendid job, building for fu-

ture as well as present needs.

SUPPOSE THEY ALL QUIT?
Not long ago salary increases were

sought by, and on behalf of, certain em-
ployes of the city of Indianapolis, includ-

ing a number of engineers. Department
heads made honest efforts to secure rea-

sonable salary increases for their deserv-
ing subordinates. The effort was worth
while, for some increases were granted;
many of these were purely nominal,
amounting to a hundred dollars a year
or less, and all were far short of the

recommended amounts. The City Coun-
cil merely took cognizance of the re-

quests and sought to satisfy them by
minimum concessions. All this was
quite ordinary.

An unusual commentary on this effort

of municipal employes to make an ade-
quate and honest living was supplied in

an editorial in a local newspaper. After
lengthy comment having to do with "the
taxpayers' money" the editorial conclud-

ed with the observation that in practical-

ly all cases the municipal employes
knew what their pay would be before
they accepted their jobs and if they
didn't like the pay they could quit.

Of course they could quit and we often

wonder why they don't. What if they
did? The majority of municipal em-
ployes could easily be replaced, but this

does not include engineers. So far as

the engineers are concerned we do not
hesitate to say that practically all of

them, at least the subordinates, would
better themselves greatly and quickly if

they left the municipal service forthwith.

But what of the public? The public

would suffer and bnowing this the engi-

neer "sticks" because of his sense of

public duty. It is becoming a serious

question, however, whether he has any
right to continue his thankless sacrifices

when practically all classes of society

who have brains enough to look after

their own interests take mighty good
care of number one.

Engineers in public service are not go-

ing to improve their fortunes very much
by such minor increases as they are

able to secure from time to time as

individuals. These tiny increases are

grudgingly bestowed and are likely to

be withdrawn at any time. Sometimes
increases lead to later reductions which
are greater than the increases were, so

that the 'second condition of the engineer

is worse than the first. No, these efforts

are unavailing.

Either the engineer in public service

must regard his position as a stepping

stone, as a means to a more profitable

end, or as an opportunity, for one of

independent means, to render unselfish

public service, or he must show the pub-

lic the value of his services and demand
compensation worthy of his skill, making
clear, meanwhile, his determination to

abandon the public service in due course

if his efforts are not properly rewarded.

So far as the public is concerned it will

never appreciate the public service engi-

neer until it knows the worth of his

services and is made to fear the loss

of them.
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Speaking of newspapers, as we were a

moment ago, it is interesting to observe

that the only economy the newspaper
preaches is economy in public expendi-

tures. It is seldom, indeed, that a news-
paper preaches economy in private expen-

ditures. If the newspaper urged it read-

ers to buy a cheaper car, or to make
the old car to another year, or to buy
inexpensive clothing and house furnish-

ings, to get along without a piano or a

phonograph, to cut out the vacation trip,

and, above all, to abandon the mad orgy
of senseless spending at the Christmas
season it would cause its readers to save
such great sums of money that taxes

would appear insignificant in comparison.

But it doesn't do these things as the ad-

vertiser who supports it would never
stand for the preaching of true economy
in private purchases. Therefore the

paper rants at public expenditures, ap-

pealing to the miserly instinct of the in-

dividual in respect to the tax dollar

while tempting him to spend his dollar in

a thousand other ways from which he
may derive less benefit.

Among the most conspicuous sufferers

from this indefensible practice are the

expensively-educated, public-money-sav-

ing engineers. How much longer are they

going to stand for it?

PRESENT ASSESSMENT OF A FU-

TURE BENEFIT
By W. G. Kirchoffer, Sanitary and Hydraulic

Engineer, 22 N. Carrol St., Madison,
Wisconsin.

Two very interesting problems have
been presented to me recently in the mat-

ter of making an assessment for a benefit

that will not accrue to the assessed until

some future time. The first one to come
to my attention was the problem of arriv-

ing at the amount of the benefits which
would accrue to a village by constructing

a drainage ditch at the site of the sewage
disposal plant.

A few years ago the village of Sun
Prairie, Wis., constructed a sewerage sys-

tem which included an Imhoff tank so

located that the effluent was discharged
into a very shallow ditch in a marsh ad-

jacent to the plant. The natural flow of

water in the drainage ditch was very
small, possibly three times the flow of

sewage which was about 90,000-gals. per

day, based on the water consumption.
The effluent from the plant polluted

the waters of the ditch considerably but

not enough to cause much protest so that

this is not a direct factor in the imme-
diate construction of the new ditch. This

proposed ditch is to be constructed un-

der the Wisconsin Farm Drainage Law
and is under the jurisdiction of the coun-

ty commissioners.

The principal purpose of the district is

for benefits to agricultural lands. By the

construction of this ditch at a depth of 9

ft. it would not only cause a larger flow

of ground water in the ditch, but it

would make it possible for the village to

construct filters that could be operated by

gravity. Such construction would avoid

the necessity of a sewage pumping station

and would save the annual cost of oper-

ation which is estimated to be at least

$250 per year when the flow has in-

creased to 144,000 gals, per day. This

low cost is due to the low power rate for

electric current to the small quantity

pumped and the low lift.

There is no immediate demand for the

further puriflcation of the sewage which
might cause the expense of constructing

a filter together with a pumping plant.

However, it is certain that within 10 to

20 years either the State or Federal Gov-

ernment will require the purification of

all sewage to such a stability that it will

not cause a nuisance or be detrimental

to health. If we were to assume that

the annual interest on the investment in

a pumping plant was $300 and the annual

cost of pumping was $250 and these

amounts capitalized at 5 per cent, the

amount that the village could afford to

spend to avoid the construction and oper-

ation of a pumping plant would be

$11,000.

To assess this amount to the village for

a benefit that will accrue at some future

date is obviously unjust. Neither is it

fair to the district paying for the im-

provement, to give this relatively large

benefit to the village simply because they

don't need it now.
Some assumption must be made as to

the time when the village would have to

purify its sewage further and what ef-

fect the construction of the ditch would
have in further putting off that time. It

would be extremely fair to the village to

assume that these two periods would
each be 10 years or a total of 20 years.

For every dollar that the village might
lay aside now would at 5 per cent com-

pound interest be worth $2.65 at the end

of 20 years. If this benefit is worth $11,-

000 to the village in 20 years it is now
worth that sum divided by $2.65, or $4,-
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150. This sum should then be the basis

of benefits assessed to the village. The
actual cost of construction being about
35 per cent of the benefits the actual cost

to the village would be $1,452.50.

The other problem was a similar one
but less difl[icult. Under the Wisconsin
Law Chapter 62.18 a city or village can
pay for the cost of a sewerage system by
the city at large by the front foot or by
sewerage districts on the basis of the
benefits derived, or by a combination of

any of these methods. At Milton, Wis.,

it is proposed to pay for the sewerage
system by an assessment of 65 cts. per
front foot and by a district tax of $20,-

000 to be spread over a period of 10 years
by the issue of special improvement
bonds. The assessments of benefits was
made in proportion to the present as-

sessed valuation. It is proposed to build
about 80 per cent of the system at this

time which will consume all of these
funds.

Later, possibly 5 to 10 years from now,
extensions will be needed on four or five

streets leading into the country. The
question has arisen, "Should the prop-

erty not now receiving the full benefit of

the system help to pay the principle anfl

Interest on these bonds ; and if so, should
their valuation remain as the others, or

should it be cut down and how?"
In this case it was assumed that cer-

tain properties would have sewers in 5

years and certain others in 10 years.

Their valuations were cut down in pro-

portion to the value of a dollar at com-
pound interest for these periods. While
no one can say or prove that these times
or this method is exactly correct, it is,

however, a sound basis for adjustment
and no doubt would receive better con-

sideration in a court than would a mere
guess without a reason for the guess.

DETERMINING THE PROPER
EQUIPMENT FOR PUMPING

STATIONS.
By Arthur L. Mullergren, Consulting En-

gineer, 555 Gates Bldg., Kansas City,
Missouri.

The objective in the designing of a
pumping plant is the selection and in-

stallation of such equipment as will give

the most reliable and adequate service

at the lowest possible cost, taking into

consideration all fixed charges and oper-

ating costs. The modern pumping sta-

tion is similar to the electric power sta-

tion in that both are called upon to de-

liver essential commodities continuously
and adequately at a minimum of expense.
The pumping station is somewhat differ-

ent in that reliability of service is the
prime requisite as continuous service

must be given at all times even at a sac-

rifice of economy. However, economy
never has to be greatly sacrificed in a
well designed station.

Three Principal Factors

The three principal factors to be con-

sidered in the design of a pumping sta-

tion are in the following sequence: (1)

Reliability; (2) Adequacy; (3) Economy.
Reliability can always be obtained by

the selection of the best types of equip-

ment known and by duplication of all

parts throughout the installation. Ade-
quacy can always be obtained by using
liberal sizes of equipment and appur-
tenances. The economy, however, is af-

fected by the first two factors, in that

unnecessarily expensive equipment might
be selected for the particular installa-

tion and avoidable duplication made, as

well as by installing equipment too large

for the particular requirements.

There is a happy medium that can be
reached by properly proportioning and
selecting the various equipment for each
particular installation that will give am-
ply adequate and reliable service at an
economically satisfactory annual overall

cost. Therefore, in the designing ot a
pumping station, the three factors men-
tioned above should be carefully weighed
in the determination of each piece of

equipment that goes into the station.

Inasmuch as the overall economy of a
station depends upon delivering the re-

quired quantity of water at the required

pressure with the least possible fuel and
labor charges in addition to the fixed

charges, it is important that careful con-

sideration be given the various compo-
nent parts of the station equipment so

that the completed station will give the

results desired. In some instances it is

impossible to secure a highly economical

installation, due to location of plant and
space requirements. A water pumping
plant must always be located with regafd

to the available supply, regardless of the

desirability of the location from an oper-

ating standpoint. The location of a plant

generally has some effect upon the type of

equipment selected and consequently each

particular location requires careful con-

sideration. When considering the recon-

struction or rehabilitation of an existing

plant, a greater overall plant and system
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economy may be secured by selecting a

different site. In some cases it is possible

to have a choice of a half dozen different

locations from a water supply standpoint

and in such cases, the determination of

the site can be made from a purely oper-

ating standpoint.

Vertical Triple Expansion Crank and

Flywheel Pumping Engines

There has been marked improvement

of the design of pumping machinery and

power station equipment in the last few

years. Up until very recently, for very

large pumping stations, the vertical triple

expansion flywheel pumping engine has

been pre-eminent from an economic and

mechanical standpoint. This type of en-

gine under favorable steam and water

conditions has reached a duty exceeding

200 million foot pounds per thousand

pounds of steam. These engines have

been very reliable and the maintenance

cost very low. However, they require

very expensive buildings and foundations

and the investment is very high. The in-

stallation of such engines is prohibitive

in the smaller plants, owing to the very

high fixed charges. The annual fixed

charges on this type of pumping engine

will exceed $700 per million gallon daily

capacity.

Marked Improvements in Steam Turbines

and Centrifugal Pumps
With the very marked development

made in steam turbines in the last few

years and the improvements made in the

design of the centrifugal pumps, the

steam turbine driven centrifugal pump
has reached an overall economy that will

exceed the vertical triple expansion fly-

wheel pumping engine where favorable

steam conditions can be obtained. There

is no question now as to the reliability of

the steam turbine, as the general electric

power stations use this type of prime

mover exclusively and have used them

for a sufficient time to thoroughly demon-

strate their usefulness as a reliable and

economical source of power. There is

no question as to the reliability of the

centrifugal pump and the designers of

these pumps have now increased the effi-

ciency of them to a very high state,

—

reaching as high as 86 per cent.

One of the difficulties formerly en-

countered in the turbine driven centrifu-

gal pumping unit was the gearing used

to reduce the pump speed to a satisfac-

tory point. The double helical reduction

gear now employed for this purpose has

overcome this difficulty, as such gears

have an efficiency of 98 1/2 per cent and

operate with very little noise and main-
tenance and apparently have a life equal

to the unit.

The steam turbine is admirably adapt-

ed to high steam pressures and high su-

perheat, as well as a high vacuum. With
the increasing tendency towards higher

steam pressure and higher superheat, the

turbine pumping unit will naturally ben-

efit in economy to a greater extent than
the reciprocating type of pumping en-

gine; consequently, there will be an im-

provement in the duty of the turbine

pumping unit as improvements in the

boiler plants are made. Materials capa-

ble of withstanding a total steam tem-

perature of 750 degs. Fahrenheit, are

commercially used in turbines, boilers

and piping, and this temperature seems

to be about the commercially practicable

limit at present, although there is con-

siderable research work being undertaken

to develop materials capable of with-

standing much higher temperatures. The
highest duty probably reached so far un-

der an actual operating test by a turbine

centrifugal pump was that of a 30 million

gallon centrifugal pumping engine at the

Mount Royal Pumping Station, Balti-

more, Maryland. The duty reached by

this engine on test was 170 million foot

pounds per thousand pounds of steam,

when delivering water at the rate of 45

million gallons per day at a pressure of

180 ft. with a steam pressure of 172 lbs.

superheated 53 degs. Fahrenheit and a

28.9 in. vacuum. The city of Omaha, Ne-

braska, has recently contracted for the

installation of a 50 million gallon per day

280 ft. head steam turbine centrifugal

pump and the manufacturers have guar-

anteed a duty of 189 million foot pounds

per 1,000 lbs. of steam based on 250 lbs.

steam pressure at 150 degs. Fahrenheit

superheat and 70 degs. cooling water.

This duty is exclusive of the condensate

pump and the whirling water pump for

the hydraulic air ejector, which two

pumps are direct connected on one shaft

to a 24 brake horsepower steam turbine

operating non-condensing. The duty in-

cluded, however, all other auxiliary equip-

ment used by the pump, condenser and

turbine. The non-condensing steam tur-

bine for driving the auxiliaries mentioned

is used to secure a proper heat balance

in the station. Consequently, the total

station duty will not be affected and may
possibly be improved.

Trend Toward Turbine Driven Centrifu-

gal Pump
In most of the larger pumping stations
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made in the last year or so, the steam
turbine driven centrifugal pump has been

installed. The tendency is decidedly

towards the use of this type of equip-

ment, and in view of the very recent

marked improvements in economy and de-

sign, together with the improvement in

economy that can be made by the use of

higher steam temperatures, I predict that

in less than ten years, the reciprocating

type of pump will have a very limited

field, and the number used will be negli-

gible. Centrifugal boiler feed pumps,
both steam turbine and electric motor
driven are quite common now, and there

has recently been developed a satisfac-

tory small steam turbine for stoker drive.

The large central electric power sta-

tions have made great improvements in

the overall plant economy. This improved
economy has been secured largely through
the improvements in the boiler plant

equipment. An overall plant thermal effi-

ciency of 18 per cent has been reached,

and it is expected 20 per cent will be

reached shortly.

Increasing Boiler Plant Efflciency

The boiler plant has always been and
is yet the least efficient part of the pump-
ing station or the central power station,

and power plant engineers are making a

great effort to improve the efficiency of

this part of the plant. Larger boiler

units are being installed with higher

steam pressures and higher superheat.

Furthermore, the tendency is to operate

the boilers at much higher ratings, which
keeps down the investment and fixed

charges and the thermal efflciency of the

boiler is not seriously affected. The cen-

tral station engineers have been endeav-

oring to secure as near as practicable a
perfect heat balance in the station, which
of course, increases the overall plant

economy. This is attained by utilizing

the greatest possible number of heat units

of the fuel and returning the condensate

to the boiler at the highest possible tem-

perature.

In a recent boiler installation made in

a central station, the furnace walls were
lined with cast iron blocks surrounding
steam tubes through which the boiler

water circulated. It is expected that the

additional heating surface furnished in

this manner will give a much higher
overall boiler efficiency, due to the fact

that more of the heat units of the fuel

will be utilized. It is furthermore ex-

pected that the furnace maintenance ex-

pense will be reduced over the regular

fire brick lining which is always a source
of expense.

The judicious use of economizers has
also considerably increased the boiler

plant efficiency. Recent tests indicate that

greater plant economy can be secured by
bleeding the main turbine units at the

lower stages for feed water heating than
by using small steam non-condensing
auxiliaries for this purpose; in fact bet-

ter overall results were obtained by
bleeding a sufficient amount to secure the

required feed water temperature than by
using economizers and steam driven aux-

iliaries or house turbines. This bleeding

also relieves the lower stages of conges-

tion.

Either electric driven or waterwheel
driven auxiliaries can often be used to a
better advantage from an installation as

well as an economic standpoint. In

water works stations the waterwheel
driven auxiliaries with hydraulic air

ejectors, returning the cooling water to

the suction of the main pumps, offer sim-

plicity and economy. However, only the

very largest pumping stations would war-

rant a boiler plant installation similar to

that used in the best type of central sta-

tions, but in many cases it would be pos-

sible to secure a greater overall station

economy by the use of central station

methods and equipment adapted to the

particular condition.

Boiler Room Meters
There are now on the market meters

for the boiler room that will record fairly

accurately the various operating condi-

tions of the boiler plant, thus making it

possible to check up any unusual loss oc-

curring therein. A modern boiler room
should contain all such meters as will en-

able the operating engineer to tell the

condition of his combustion, water tem-

peratures, output and any defects in his

equipment. While we are at present get-

ting good thermal efficiencies out of our
individual boiler plant equipment and the

prime movers, there is room for consider-

able improvement in the overall plant

economy. A gain of a few per cent in effl-

ciency in each part of the plant may
mean a considerable reduction in the tctal

annual expense. Consequently, when it is

possible to make a small gain by improve-

ment to any part of the plant equipment,

it is advisable to do so, as the various

improvements made regularly, will ulti-

mately make an excellent showing in the

plant operation.

The Station Considered as a Unit

In the determination of the equipment
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for a pumping station, there has been a

tendency to select a very highly efficient

pumping unit sometimes without regard

to the adaptability of the unit for the

conditions under which it will operate,

and particularly without regard to eco-

nomic considerations, and at the same
time the boiler plant equipment and aux-

iliaries are selected with very little

thought. The pumping station should be

considered as a unit and all equipment
entering into its construction should be

carefully selected with regard to the

adaptability and economy of the various

parts with respect to each other and to

the whole. Much publicity has been given

at times to the very high thermal effi-

ciency reached by some pumping units,

and in some cases the overall thermal
efficiency of the plant has been com-
mented upon. Our goal has apparently

been to secure a high duty per B. T. U.

If the efficiencies of some of these plants

had been measured in duty per dollar of

annual charges, they probably would not

have made such a satisfactory showing.

After all, the duty per dollar of annual
charges is the true measure of efficiency

of the pumping station, and in the se-

lection of the equipment for a station,

this should be the basis for the deter-

mination.

Since the development of the central

station to its high degree of efficiency and
the extensive transmission systems ema-
nating from such stations, there are con-

ditions where electric motor driven pump-
ing plants would show a considerably

higher duty per dollar of annual charges

than a very highly efficient steam plant.

This is particularly true in the smaller

installations and where electric power is

available at reasonable rates. Where
synchronous motors can be used, central

stations are offering attractive rates to

the water pumping plants, as this type of

motor assists in correcting the power fac-

tor of the transmission system, and the

hours for pumping can be, in a great

many cases, arranged to suit the central

station.

Motor driven centrifugal pumping units

have been installed that have shown a

combined overall efficiency of 82 per cent,

which is a very good showing when we
consider that the mechanical efficiency of

a vertical triple expansion flywheel pump-
ing engine is about 93 per cent. Reliabil-

ity of service is one of the principal rea-

sons that electric drive has not been
more generally adopted. However, with
the duplicate or loop transmission lines

and interconnected central stations, prac-

tically as great a reliability as the self-

contained plant will be secured. Furth-
ermore, emergency equipment operated
independently by an inexpensive steam
or oil engine installation may be pro-

vided, thus insuring absolutely continu-

ous service, and by carrying the fixed

charges on this emergency equipment to-

gether with the small amount of oper-

ating expense that may be incurred in

its operation, plus the regular operating

expenses and fixed charges of the electric

driven plant, the annual charge of the

entire installation may be considerably

under the annual charge of a highly effi-

cient steam plant. Some of the larger

central stations have their plants in-

stalled at the coal mines and own these

mines, consequently their fuel costs are

not subject to the wide fluctuations of the

average water pumping plant, and as a
result, by considering the annual operat-

ing and fixed costs over a period of years,

the purchase of electric power will in a
great many instances show up consider-

ably under that of producing the power.

Superpower plants and systems are being

built and the greater the system, the

greater the advantages of purchasing
power over producing it with isolated

plants. The pumping stations located in

these superpower zones may well look to

electric driven equipment, or a composite
electric and steam driven plant so ar-

ranged and operated as to take advantage
of the low power costs, low fixed charges,

flexibility and simplicity of operation.

The Oil Engine
The Diesel type oil engine has been de-

veloped to a very high state of efficiency

and reliability and in certain localities,

this type of pumping plant would prob-

ably make an unexpected showing, inso-

far as the annual costs are concerned.

The investment in this type of equip-

ment is very high, but the fuel economy
is high,—such engines reaching a thermal
efficiency of 35 per cent, and in localities

where coal is very expensive, and electric

power is not available at satisfactory

rates, it would pay to investigate the fea-

sibility of such an installation before

definitely determining upon any type of

plant.

In stations having a daily capacity of

10 million gallons and above, and with

coal costs around $6 per ton, the high

pressure steam driven centrifugal pump
will ordinarily show the best duty per

dollar of annual charges, over any other

isolated type of plant. In plants below
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this capacity, each particular installation

would require a thorough investigation

and a careful balancing of all costs, be-

fore a definite type of plant could be de-

cided upon. It is generally recognized

that in plants of three to five million gal-

lon daily capacity, that the cross com-

pound flywheel pumping engine will make
the most favorable showing. In regard

to thermal efficiency, this may be very

true, but it would not hold in every case

if the duty per dollar of annual charges

was considered.

In conclusion I might say that definite

annual cost data on each type of plant

for different conditions would be of con-

siderable value in supporting the fore-

going, but there are so many different

conditions and so many different types of

plants that could be considered for each

particular condition, that it would re-

quire considerable space to present it.

The point that I wish to emphasize in

this paper is, that in the selection of the

various equipment entering into a pump-
ing plant, that instead of endeavoring to

select the individual plant units having

the highest thermal or mechanical effi-

ciencies, or even securing the highest to-

tal plant duty on a heat unit basis, that

the completed plant should give the high-

est duty per dollar of annual charges, in

which would be included all operating ex-

penses, maintenance, interest, deprecia-

tion, insurance and any other fixed costs,

and at the same time taking into consid-

eration the reliability, adequacy and fu-

ture growth of the plant.

The foregoing paper was presented at

the recent annual meeting of the Ameri-

can Water Works Association.

RESURFACING RIGID PAVEMENT
WITH BRICK AT BETTEN-

DORF, IOWA
A practical method of economically

salvaging rigid pavements that have been

worn to a condition of extreme rough-

ness, has been adopted at Bettendorf,

Iowa, a suburb of Davenport. A hard

surface pavement that was laid eleven

years ago, but which has been in bad

condition for the last seven years, is

now serving a useful purpose as a base

for a new pavement. City Engineer N.

H, Tunnicliff, has solved the problem of

repairing the pavement by resurfacing

it with vitrified paving brick and thus

making practically an entirely new pave-

ment of it. The rebuilt pavement will

have the many advantages that an as-

phalt filled brick pavement is recognized

to possess such as flexibility, durability,

long life, and low repair costs.

The road now being paved is part of

the main artery out of Davenport, lead-

ing northward along the west bank of

the Mississippi river. About three miles

from the heart of Davenport, the road

passes through Bettendorf, a small mu-
nicipality quite widely known for the

car shops which are located there. Other
plants are also located in this manufac-
turing city.

In Bettendorf the street is about 50 ft.

wide between the curbs and carries two
street car tracks. The roadway on each

side of the car tracks measures approxi-

mately 18 ft.

City Engineer Tunnicliff specified a 3-

in. vertical fibre, lugless brick pavement,
asphalt filled by squeegee method. The
specifications are being successfully com-
plied with in the requirement that no
more than a paint coat of filler is left

on the top surface of the brick. Torpedo
sand is applied after the filler is placed.

The brick surfacing was specified to be

laid on 1-in. cement-sand bed, 1:4 mix,

spread over the old 6-in. concrete pave-

ment, which was to remain as the base

for the new street. Extra material is

used to fill depressions in the old base.

The contract was let at $2,425 a square

yard to the Central Engineering Co., of

Davenport, with the stipulation that

where extra material was required in

cracks, holes, etc., the additional amount
would be paid for at $10 per cu. yd.

The total pavement includes approxi-

mately 28,000 sq. yds. Brick furnished

are of less than 22 per cent loss on ratler

test.

When the street car tracks were relaid

several years ago, it was anticipated that

the old pavement would eventually be

surfaced with brick. Thus the tracks were
laid higher than the level of the pave-

ment.

TACKLING THE STRAY CURRENT
PROBLEM

By C. E. Schuttj Consultina Electrical Engi-
neer, Krehbiel Co., 730 W. Monroe St.

Chicago, III.

When man discovered fire he soon

learned to make use of it. He learned

also that it was capable of doing great

damage if left uncontrolled. It is in a

somewhat similar position that man finds

himself with regard to electricity. It is



June, 1923 MUNICIPAL AND COUNTY ENGINEERING 119

a destructive agent when left uncon-

trolled.

It has long been known that a current

of electricity in passing from a metal into

an electrolyte does so by carrying a por-

tion of the metal along with it. Much
of the research done in regard to this

action and its characteristics has been in

the line of industrial applications. Num-
erous processes have been developed for

electro plating, and for electrical separa-

tion and recovery of metals and around
these processes great industries have been

built.

The same kind of work is being done
by stray currents that flow in pipes and
other metal structures buried in the

earth. This work is demonstrated by the

rapid destruction of metallic bodies lo-

cated at certain points in the earth where
the electric current flows from such bod-

ies into the earth on its way to the

power station.

When a metallic body is buried in the

damp earth or is placed in contact with
the earth there is present all the mechan-
ical apparatus necessary to produce elec-

trolytic action. All that is necessary

actually to produce this action is to force

an undirectional electric current from the

metallic body into the surrounding earth.

The amount of metal carried away by

the current will depend upon the quantity

of current flowing. The metaHic body
will gradually disintegrate, and there will

appear, in the case of iron, a deposit of

rust or iron oxide. This process is known
as electrolytic corrosion. In practice con-

ditions favorable to such destructive ac-

tion, is found where pipes, cables, bridges

and structural steel are in contact with

the earth in such relation to a grounded
power circuit that current tends to flow

from the conductor into the metallic struc-

ture and then from the structure again

into the earth. It is at the points where
the current leaves the metal that the

metal is eaten away.

There have been many theories ad-

vanced regarding damage to underground
metallic structures by electrolytic action.

So many of these theories have been
so biased by the point of view of the

individual that they are of little prac-

tical value in the solution of the problem
of minimizing the damage. Other theories

are comparable to some of the early

theories of fire. One of these theories

which held a strong position was that

since fire went up there must be a lot

of fire above the earth. Proof of the

theory was that the Gods threw it down
in the form of lightning so that maji
would have it to use again. Not so bad
in the way of an argument and it com-
pares favorably with many theories elu-

cidated today without being able to get
at experimental facts to substantiate
them.

It is now well recognized that electric

currents flowing in the earth and in
grounded bodies are a source of very great
damage. Experimental work has been
carried on by very responsible organiza-
tions and data is available upon which to

intelligently attack the problem from an
engineering standpoint. Many of the
false notions are disappearing and a ra-

tional method of approach is taking its

place.

The money spent on fire prevention and
fire insurance greatly exceeds the loss by
fire in our cities. If these measures were
not taken cities would be burned to the
ground as fast as' they could be built.

The money spent on the control of stray
currents is on the other hand almost
negligible when compared to the damage
and loss. The damaging work of corro-
sion goes on Very quietly, and does not
make a display like a fire, but the same
corrosion has allowed many a fire to De-

come spectacular by the breaking of
weakened water mains under fire pres-
sure.

It is safe to say that there is today
no known panacea for all the ills of stray
electric currents, that is, there is no one
remedy that can be applied to all cases.
In fact a remedy that is practical and
may give the required measure of relief
in one case may greatly aggravate the
trouble in another case which appears to
be identical. Again remedies that serve
to protect one structure may cause added
hazard to neighboring structures. Cases
have been noted by the writer where
remedies have been applied to protect
one pipe system which has produced bad
conditions for other underground struc-

tures in the same territory. Yet a com-
pany can not be criticized for protecting
its property in the best possible manner.
Like conditions will continue to exist and
all utilities will suffer so long as each
fellow stands in his own back yard and
tells the other to get off the earth.

Each of the utilities is quite as essen-

tial to a city as any other utility. A
city could not long exist without any one
of them. If each interest cares for its

problem independently then each is partly
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undoing the work of all the others and

a condition arises where money is being

spent in producing systems that afford

relief only temporarily. One can readily

imagine the confusion that would arise

where a cable company in a given terri-

tory has applied a drainage system to the

cable sheaths, a pipe system has been

provided with insulating joints and the

railway company then installs a track

drainage system. The throe systems are

in many ways in conflict.

A great many cases of very aggravated

electrolytic trouble can be greatly relieved

by very simple and inexpensive means

when once the source and exact nature

of the trouble is known, but too often the

nature and seat of trouble is guessed at

and the wrong remedy is applied. This

is an expensive way of going at the prob-

lem for not only is a company likely to

spend a lot of money uselessly but the

damage is quite likely to be increased.

United effort on the part of all inter-

ests including the offenders and the in-

jured would go a long way in simplify-

ing the problem of controlling stray elec-

tric currents. Where such interests can

meet in a spirit of live and let live they

will find that everything can not be done

to the exact liking of one party, but that

with a certain degree of tolerance very

acceptable results can be brought about

and stray currents from any source can

be so controlled that very little damage
will result.

MUNICIPAL TEAM WORK IN IN-

DIANAPOLIS
By Frank C. Jordan, Secretary, Indianapolis

Water Co., 113 Monument Circle,
Indianapolis, Ind.

We hear a great deal about the popular

latter day mysterious and intangible

thing called "public relations." We listen

to, and read, long and expert papers on
the subject, but down under the surface

we gloss over with phrases, is the unde-

niable fact that public relations, so

called, consist of nothing more nor less

than neighborliness. The water works
operator who is a good neighbor to all

his community, who treats his neighbors

fairly, serves them well, charges them
properly and carries his share of the com-
munity load in all respects never has one

of these lately discovered public relations

problems.

The utility operator who works with
his city oflScials as one neighbor with an-

other, never has such a problem. If he
is acquainted with these city officials, as

one neighbor knows another, it follows

that the officials will know his problems
of operation and will sympathize with
him as one neighbor with another. It is

only when we keep away from the offi-

cials, and behave as perfect strangers to

them, that difficulties arise.

There may be some who will say that it

is well to keep a respectable distance be-

tween city or state governmental officials

and the utilities. The trouble with this

theory is that this distance leaves space

that may very quickly and readily become
filled with misunderstandings, mistrust

and even enmity.

It all simmers down to this: The prob-

lems of the utility, which are service and
rates, are community problems. The util-

ity cannot solve either one by itself;

neither can the community, through its

city or state officials. Both problems are

bigger than either the utility or the offi-

cials. They must be solved for the com-
mon good of both; therefore, the thing to

do is to maintain friendly and neighborly

relations towards each other. Such
neighborliness tends towards Municipal
Team Work.

Fire Department Relations

In an attempt to bring about efficient

Municipal Team Work in the city of In-

dianapolis we became neighborly with the

various city departments and the results

have been most gratifying. We held

neighborly conferences with the Fire De-

partment, and these have resulted in a
more efficient public fire service. In a

neighborly way we invited the Fire

Chiefs, Fire Captains and Lieutenants to

visit our plants and they accepted our

invitation. They evidenced great inter-

est in the operation of our pumping units,

boiler room, etc., and a great majority

of them confessed that it was their first

visit to any of our properties.

We returned their call and many of

our men had to confess that it was the

first time that they had had the oppor-

tunity of receiving first hand information

in regard to the trials and tribulations

of a city fireman. This neighborliness

has made their problems our problems,

and our problems their problems. In one
of our neighborly conferences, the ques-

tion of decreasing our fire loss came up
for consideration and it was only natural

that we should join hands in a Fire Pre-

vention program and the Indianapolis

Fire Prevention Campaign was the re-

sult of these neighborly talks.
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Fire Prevention Campaign
During the first 18 months of our Fire

Prevention Campaign we held neighbor-

hood meetings in every section of the

City, and through the instrumentality of

moving pictures, addresses and contests,

the value of fire prevention measures was
impressed on the minds of the Indianapo-

lis public and they are now evidencing an
exceptionally fine spirit of co-operation as

the result of these little meetings when
two or three hundred neighbors gathered

in a fire engine house or public school

building to plan for a cleaner and safer

Indianapolis. At this time our attention

is largely centered on a Clean-Up and City

Beautification program and a campaign
for the Elimination of the Wooden Shin-

gle Roof, and we are receiving most sat-

isfactory support from the great majority

of Indianapolis citizens. During 1922 the

building commissioner issued approxi-

mately 4,000 re-roofing permits, and at

the present rate this number will be al-

most doubled during 1923. In this great

campaign for a cleaner, safe and healthier

Indianapolis, we have witnessed Munici-

pal Team Work second to none in the his-

tory of our City.

Insurance Reclassification

History has shown that it is rather un-

wise for one neighbor to point out the

defects in another neighbor's household,

and bearing this fact in mind, we called

in the National Board of Fire Under-

writers to make a most careful study of

the fire and water departments and we
then joined in a neighborly effort to elim-

inate these defects which were brought

to our attention by the exceedingly effi-

cient gentlemen from the National

Board's office. A movement is now on
foot to give Indianapolis a re-classifica-

tion in its insurance rating, and our citi-

zens will profit because of the Municipal

Team Work in building up the public

fire service.

Board of Health Relations

We held some very pleasant conferences

with the City Board of Health, and in a

consideration of the physical conditions

in Indianapolis we discovered that many
of our citizens were under-privileged in

that they did not have the privilege of

living in modern homes equipped with

bath, toilet and other modern sanitary

conveniences. In company with city offi-

cials, we visited several of these prop-

erties and found that many of these un-

der-privileged citizens were very desirous

of making their properties modern but

that their financial condition precluded

such a transformation. The Board of

Health gave consideration to the enact-

ment of very stringent measures, which
would compel the installation of sanitary
conveniences. A brief consideration of

this proved that it would not be the
neighborly thing to do unless the City was
able to show that these conveniences
could be installed without considerable

financial embarrassment to these under-
privileged citizens. A few more neighbor-
ly conferences were held and a plan was
formulated under which plumbing is be-

ing installed on the payment plan and a
sanitary program of vital importance to

the health of Indianapolis is being car-

ried through with practically no frictioii

whatsoever.

The City Health Department is morally
obliged to rid the city of disease breed-
ing places, and the Water Department
must bear a share of the Health Board's
obligation in this matter. It is, therefore,

of vital importance that some financial

arrangements be made under which every
citizen may have the benefit of thoroughly
sanitary quarters. The payment, or bud-
get plan, is being utilized by quite a num-
ber of our citizens and we have found
that an advertisement of the payment
plan of plumbing installation is all that
is necessary to bring people to the plumb-
ing supply house, and in many cases they
are able to take care of the financial ar-

rangement without resorting to the pay-
ment plan. This budget plan is working
very satisfactorily and is serving a great
purpose.

Water Rules and Regulations
In one of our neighborly conferences

with some of our patrons, some question
was raised in reference to our rules and
regulations. The friendly advice of the
Public Service Commission was sought
and as the result of some further confer-

ances a committee, consisting of bankers,
manufacturers, lawyers, club women,
water works men, college professors and
other citizens to a total of 25, met, in a
neighborly way, to formulate water works
rules which would be fair both to the

utilities and the balance of the public.

This committee has held several meetings
and these rules are about ready for sub-

mission to this Association and to the

Public Service Commissions throughout
the country. The fairness of these rules

is an indication of the public's desire to

be fair when the utility presents its case

in the right manner.
In our program of co-operating with the

Board of Public Works in the up-building
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of our City, we have been called upon to

make very large expenditures In water

main extensions, many of which are not

paying investments but which are of in-

estimable value to the Indianapolis citi-

zens. In carrying out such a program,

entailing large expenditures, it is neces-

sary for the state and city authorities to

pursue a broad-gaged policy.

In an attempt towards neighborly co-

operation with the Park Board we have

done a considerable amount of work in

beautifying the grounds around our

pumping stations and we are looking for-

ward to the day when every part of the

water company's property will be a

beauty spot and will mould itself into

the great plan of city beautification.

Public School Relations

We have most friendly relations with

the school children and the publicity

which they have given us is of tremend-

ous value. Every pupil in the upper

grades is required to write an essay on

the public water supply of our City, and

during the course of the year a great

many of the classes visit our filtration

system and pumping stations and very

little of interest escapes their notice. We
recently furnished the school children

with pamphlets descriptive of our prop-

erty and these pamphlets are being util-

ized as the foundation for thousands of

essays. A great many of our new patrons

volunteer the information that a school

boy or girl in their home has insisted

upon having sanitary conveniences in the

home and in this, and other ways, it has

been demonstrated to us that the water

company can have no more valuable as-

set than the good will of the school chil-

dren of the city.

Our City is blessed with an exception-

ally large number of civic and commer-

cial organizations, the records in the local

Chamber of Commerce showing a total of

more than one hundred groups of people

organized for the purpose of up-building

the City. One of our many trips of in-

spection included representatives from 92

of these organizations and no publicity

expenditure made by our Company has

been productive of better feeling than this

inspection trip when men and women
from every section of Indianapolis spent

a full afternoon and evening in an in-

spection of our properties and a consid-

eration of the future development of the

public water supply.

It has been gratifying to find that our

attempts at neighborliness have been re-

ciprocated in a greater degree than we

had any reason to expect. Almost with-

out exception our citizens have assumed
a most neighborly attitude and there is

being carried forward a Municipal Team
Work which is resulting in great good
to our City.

The foregoing is from an address by
Mr. Jordan before the recent annual meet-
ing of the American Water Works Asso-

ciation.

WATER WORKS PUMPING
TION DESIGN

STA-

By Charles B. Burdick, of Alvord, Burdick &
Howson, Engineers, 8 South Dearborn St.,

Chicago, III.

It is the purpose of this paper to out-

line the general principles of pumping
station design and to cite a few examples
of recent construction, referring more
particularly to the buildings for housing
water works equipment.
The average water works involves an

investment not less than $35 per capita

or say $3,500,000 in a city of 100,000

people. Of this large investment often

not more than 25 or 10 per cent rep-

resents structures visible to the eye of

the ordinary citizen. To the casual ob-

server water works buildings present the

only visible evidence of the excellence of

the plant, except the water delivered, and
his impression as to the property is likely

to be based upon what he can see.

Fundamentally there is no reason why
the water works station should not pre-

sent the same attractive appearance as

the City Hall or any other municipal

building. It should be permanent, clean,

and as easily kept clean as a modern
hospital, for it handles a commodity used

in every home. An ornate design justi-

fied in a City Hall or a Courthouse

would be out of place in a pumping sta-

tion. Rather it should represent the

masculine in architecture without undue
pretention, strong and permanent in its

lines and materials, frankly adapted to

its purpose, and presenting an appear-

ance agreeable to the eye. This will re-

quire compliance with laws of good archi-

tecture. Appearance must not be neglect-

ed in structures likely to live a long time.

Permanence
Water works construction is now suffi-

ciently standardized so that it is possible

to lay out pumping plants subject to en-

largement in such manner that the build-

ings may be useful indefinitely. The
pumping and power equipment should be

arranged with the idea of expansion. It
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Is usually practicable to build only for

a moderate time in the future, but it

costs little to lay down the indefinite

future additions on paper, and so to

locate the building, and so to arrange the
equipment that extensions may be made
without destroying the usefulness of im-

portant parts of the plant. It is all too

common to find layouts that have ex-

panded piecemeal according to the path
of least expense, which must be torn out
and rebuilt, because further expansion is

impracticable. We can see farther into

the future today than was possible a
generation ago. There may be radical

improvements in water works equipment
hereafter, but if the general plan of ex-

pansion has sufficient elasticity, the prob-

able future can be accommodated.
In the ordinary water works plant,

steam operated, there is, first, the heart

of the plant, so to speak, consisting of

the main entrance, offices, and possibly

a laboratory which may be grouped, and
will need little further expansion. The
engine room and the boiler room after

providing for the present and the imme-
diate future may be expanded along
parallel lines without necessarily spoil-

ing the architectural symmetry. It is

wise to be liberal in selecting dimensions.
This tends toward permanency.

If the water is filtered, it is desirable

in small pumping stations to centralize

the "business end" of all the station op-

erations on account of facility in super-

vision. This complicates the design, espe-

cially the provision for future expansion,
and centralization is not always possible

when filtration is added to an old water
works. In the layout of a new plant,

however, it is practicable so to co-ordinate

the expansion of pump room, boiler roots,

filter plant, coagulation basin, and cle^
well, that each may be enlarged in an
orderly manner with convenience of ac-

cess between the operating parts and the
administrative center of the group. Ba-
sins and reservoirs may expand, if neces-

sary, forward from the building, utiliz-

ing a space covered over by lawn. Plants
in cities up to 100,000 population, or
somewhat more, may thus be designed
without the necessity for separating the
pumping and filtration plants. A com-
pact arrangement is quite necessary for

economical operation in a small city

where it may be desirable to operate fil-

ters without adding to the number of

employes.

Fireproof Constrxictton

The modern water works station is

fireproof throughout for obvious reasons.
Permanency requires it. It should be
the last building to burn in any com-
munity. Many water works stations are
practically fireproof except for the roof
construction, windows and the doors. It

is practicable to build stations today with-
out using a stick of wood, and at moder-
ate costs as compared to wood. Mill-
work has increased in price to such ex-
tent that there is little difference be-

tween wood and metal frames, and con-
crete and tile construction is generally
used for roofs in the most modern sta-

tions.

Building Materials
For underground structures or for

other structures, more or less concealed
and protected from the weather, concrete
gives excellent service. Where exposed
to view or subjected to the action of the
elements, it is not proving a satisfactory
building material. Wherever possible it

is wise so to design reservoirs that they
may be filled over and sodded, thus pro-

tecting the concrete from the expansion
and contraction of hot sun and winter
cold, and incidentally better protecting
the water from extremes of temperature.
For superstructures, brick and stone

are the most satisfactory materials for
exteriors; terra cotta may be useful upon
the interior or exterior. Upon the in-

terior the surface should be clean and
non-absorbent. Concrete floors are sat-

isfactory only in the cheaper structures
where they may be successfully used if

covered with a heavy non-absorbent paint
especially adapted to concrete. In the
better stations terrazzo or tile is justified.

Walls, particularly where damp, as in
the pumping pits, should be faced with
a non-absorbent substance such as enamel
brick built at least head high. Above this
plane pressed brick is satisfactory. At
present a rock plaster is available almost
as hard as stone which can be worked
into very attractive panel designs at mod-
erate cost.

For the roof, exposed steel trusses are
generally used with steel purlins and a
roof covering of reinforced concrete or
tile. In order to prevent sweating in

cold weather a double ceiling is desir-

able. This may be accomplished by rock
plaster on metal lath hung from the pur-
lins. Thin concrete roofs usually become
a nuisance at certain times from drip-

ping. A single thickness of 5 ins. is

usually sufficient to prevent the serious

collection of drops. A double ceiling com-
pletely eliminates the trouble and costs
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comparatively little more. Skylights and
ventilators must be guarded with gutters

for satisfactory results.

It is proposed to cite a few examples

of recent pumping station construction

with figures of cost. Practically all of

this work has been done in co-operation

with Mr. Victor A. Matteson, architect,

Chicago.

Des Moines Pumping Station

The new 21st street pumping station

at Des Moines is a steam station. It

pumps the entire water supply of the

city in one operation from the ground

water collecting galleries into the pipe

system against direct pressure. The rates

of pumpage at the present time are as

follows:

Minimum night rate M. G. D 6.5

Average Day M. G. D 10.0

Momentary peak 18.0

Maximum fire demand 24.0

The pumping plant consists of three

DeLaval turbo-centrifugal geared units,

two of 15, and one 25 million gallons ca-

pacity. These pumps operate at 269 ft.

total head with 200 lbs. boiler pressure

and 100 deg. of superheat. The two small-

er of these pumps developed duties on

test ranging from 150 to 114 million foot

pounds per 1,000 lbs. of steam at full

capacity and half capacity respectively.

The larger pump is guaranteed to deliver

161 mil. duty at full capacity, 164 at

three-fourths capacity and 144 at one-

half capacity.

Boiler Plant: The boiler plant consists

of four 323 H. P. Springfield water tube

boilers. One boiler is served by a La-

Clede-Christy natural draft chain grate

stoker. Three boilers are equipped with

Harrington chain grate stokers operat-

ing on natural draft up to 125 percent

rating, and forced draft up to 200 per-

cent rating. The plant burns a low grade

of bituminous screenings (Poke County,

Iowa), ranging from 8,000 to 10,000 B.

T. U. The individual boilers and stokers

in this plant developed on test from 72

to 74 percent eflBciency when operating

on natural draft slightly above boiler rat-

ing, and 70 percent on forced draft at

slightly under 200 percent rating.

This boiler and pumping plant serves
* the city on about half the tonnage of

fuel per unit of water pumped required

by the old pumping station, served by
hand-fired tubular boilers and compound
crank and flywheel pumps. The greater

part of the saving is secured by tlie im-

proved boiler plant.

Coal Handling: The matter of handling

coal is a difficult one in a water works
boiler plant by reason of the magnitude
of the peak load as compared to the

comparatively small average load. Coal
handling equipment of the type adapted
to electric lighting practice often fails

to show economy when applied to the

small tonnage burned by water works,

on account of fixed charges. The device

adopted at Des Moines consists of a gan-

try crane feeding from cars or coal pocket

to an overhead bin in the boiler room.

It also picks up ashes dumped to the

ash pocket by hand, loading the same
into cars or trucks. By the use of this

crane one man unloads all cars not

dumped, and handles all coal and all

ashes for a 24 hour shift in three hours
or less. The coal handling scheme at

Des Moines at the present price of labor

a little more than "breaks even" with
hand coal handling labor, fixed charges

considered. Its installation was consid-

ered warranted in view of the probable

future increased cost of labor.

Building Group: The group of build-

ings comprising the new water works
pumping station at Des Moines consists

of the main pumping station and boiler

room, a shop and garage building for

the accommodation of all automobiles

and trucks used by the Water Depart-

ment, a warehouse, with pipe yard ad-

joining, for storing pipe, fittings and mis-

cellaneous supplies; also a group of cot-

tages housing four families of water

works employes.

The main pumping station consists of

a pump room containing space for eighty

million gallons in pumping capacity.

Fifty-five million gallons capacity is at

present installed. The boiler room con-

tains 1,300 H. P. in boilers and space is

provided for enlargement that may be re-

quired after 1940.

Adjoining the main entrance to the

pumping station are located an office for

the chief engineer, a laboratory, and
toilet accommodations for the public. Em-
ployes' toilet rooms are located between

the pump room and boiler room. Gal-

leries are provided in the pump room
for the accommodation of visitors, so that

the pump room may be seen without in-

terfering with the operation of machin-

ery.

All foundations are constructed of

heavy reinforced concrete. The pumps
are set 13 ft. below the high water line,

thus necessitating a heavy pump pit floor

and walls to resist upward and inward

pressure. The pumps are thus located
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in order to draw from the gallery sys-

tem in extreme low water.

The pump room is finished with ter-

razzo floors and white enamel brick walls

up to the top of the wainscot at grade
line. Above this point the walls are pan-

eled and coated with rock plaster. The
roof is supported by steel trusses carry-

ing Federal cement tile with a composi-

tion roof covering. Steel windows, doors

and trim are- used throughout.

The boiler room is finished with con-

crete floors, with walls of common brick

painted. The entry way and halls are

floored with terrazzo, and provided wifii

terra cotta walls. The exterior of the

building is of dark red tapestry brick

with Bedford stone trim.

The shops and garage building exter-

ior finish is similar to pump house. The
interior is finished with concrete floors

and common brick walls, and the whole
is surmounted by a timber mill construc-

tion roof, slow burning type, and covered

with composition roofing. Steel window
sash are used. The remaining millwork
is of wood. This building provides all

facilities for the maintenance of the

water works motive power and contains

a wood shop, machine shop, paint shop
and in the rear a stable for the accom-
modation of one team.

The warehouse building resembles a

small freight house in general plan with

an office space in the front where all

water works labor is handled and as-

signed to its daily tasks. A siding runs

parallel with the warehouse with plat-

forms on both sides, so that freight un-

loaded may be wheeled through the store-

room and loaded on wagons or trucks.

Heavy freight such as pipe and large fit-

tings may be unloaded from the opposite

side of the cars and stored in the pipe

yard. This building is surmounted by a

mill construction wood roof. Floors are

of concrete and the office walls are plast-

ered. Wood millwork is used throughout
this building.

Three wood and stucco English cottages

provide for four families. One cottage

contains five rooms, one cottage six, and
one double cottage contains two six-room

apartments. Each apartment is provided

with concrete cellar, furnace heat, plumb-
ing, maple floors, plastered exteriors and
shingle roofs. These apartments are

rented to employes at cost. The rent

charged is $30 per month per apartment
exclusive of heating and light.

Orlando Water Works and Light Plant

At Orlando, Fla., the new station is

now nearing completion. This accommo-
dates the water filtration plant of four
million gallons capacity, electrically driv-

en centrifugal pumps of 12 million ca-
pacity augmented by four million of
steam pumping capacity in another sta-

tion. The generator room contains 4,000
K. W. in turbo-generators with space for
2,500 additional K. W. The boiler room
contains 1,500 H. P. in boilers, oil fired.

The Spanish type of architecture was
used, as especially adapted to a warm
climate. The boiler room is open on the
rear, the boiler fronts being protected by
open archways. The walls are of brick
with exterior cement plaster. Roofs are
supported on steel trusses with concrete
slabs and composition surface. Red tile

is used for sloping roofs and wall caps.
The interior of the pump room is plast-
ered. All other wall surfaces are of com-
mon brick painted. Floors are of red
quarry tile.

T-'bie I s>iows the cost of the Orlando
building, including filter house and con-
crete filter beds; also clear water reser-
voir underneath the filters, but does not
include cost of filter equipment or any
other equipment of the plant except as
stated in the tabulation.

Manistique Tower
The opportunity was afforded at Manis-

tique, Mich., to combine a small electric
driven pumping station and a water
tower. The water supply at Manistique
is delivered by gravity, substantially at
ground height, to the center of the town,
where it is pumped electrically into a
steel elevated tank surmounting the pumj^
house.

The land occupied by the pumping sta-

tion was donated by a public spirited
citizen upon condition that an attractive
station and tower should be built. Man-
istique is a small city with a population
about 7,000. A plan was worked out
which accommodated the necessary elec-

trically driven pumps in the base of the
tower, and the saving thus effected per-

mitted enclosing the tower in an attrac-

tive envelope. The cost of the structure
thus built is approximately equivalent fo

an uncovered steel elevated tank plus a
separate building of fireproof construc-

tion.

The steel tank contains 200,000 gallons.

The top is located 107 ft. above the
ground. It has a hemispherical bottom
and is supported on the brick work 64

ft. above ground by means of eight short

legs horizontally braced. The tower is

constructed of brick with red tapestry
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face brick. The trimming on the lower

portion of the tower is Bedford stone and

the cornice is constructed of reinforced

concrete cast in place. The dome is of

zinc supported on wood trusses.

The tower is octagonal outside and 16-

sided inside. The brick cross-section is

sufficient to support the superimposed

load with a unit pressure not exceeding

175 lbs. per square inch.

The 16-sided pump room is 33 ft. in

inscribed diameter. It is floored with

terrazzo with white enamel brick wains-

cot, and rock plaster walls and ceiling.

A false roof is provided over the pumf^

room with drains to catch any drip or

leakage from the elevated tank. A cellar

under the pump room accommodates all

pipes, heating and plumbing equipment.

The electric pumps are pressure con-

trolled from the tank and start and stop

automatically. No attendant is required

in the operation of the plant except for

periodical visits for inspection and oiling.

Gary Station and Water Tower
The Gary pumping station and water

tower, although built a number of years

ago. is an example of what is possible

in the use of concrete.

The water tower is simply a housing

for a steel elevated tank supported on

vertical steel legs entirely independent

from the envelope. This plan was fol-

lowed on account of the necessity for

haste in providing a water supply for

the city during the building period. The

concrete envelope was added later. The
shaft of the tower is of reinforced con-

crete with a concrete dome roof. The
base of all cornices and the facing on the

lower one-fifth of the tower is of pre-

cast concrete applied in the usual manner
where stone is used. The shaft proper

is of reinforced concrete with a rein-

forced concrete dome roof.

The pumping station has concrete

foundations. The pump room is de-

pressed below the ground level and is

lined with white enamel brick. Above
grade walls are of brick with buff pressed

brick interior face, and precast concrete

exterior face. The exterior face blocks

are of two colors, gray and dull red.

Ashland, Ky.

The Ashland, Ky., plant exemplifies

construction for a small city. It in-

cludes an electric driven pumping sta-

tion with gasoline reserve pump; also a

water filtration plant. Construction

throughout is entirely fireproof and of

good appearance, but no extra money was
spent for the sake of appearance.

The entrance to the plant is through
the operating floor of the filtration plant.

The filter beds produce a terrace effect.

Upon the Ohio river the intake prob-

lem is important on account of the ex-

treme variation between high water and
low water. The low lift pumps are lo-

cated in a pit 26 ft. in diameter and 43

ft. deep. They consist of two motor
driven centrifugals and one high speed
gas engine centrifugal, each 2i^ M. G. D.

against 65 ft. head. Three pumps of the

same kind of capacity operate against

275 ft. head when pumping to the city.

These pumps and the filters are installed

on the roof of the clear well.

The filtration plant consists of four
beds, total capacity 2 2-3 M. G. D. High
velocity of wash is used from a 35,000-

gal. steel wash tank set on the roof of

the pump pit.

Ironwood, Mich.

This plant develops a ground water
supply from driven wells and pumps it

against a head of 650 ft. through a four-

mile pipe line of 16 ins. diameter. The
water is developed from three shallow
well groups, each sub-station containing

a 2 M. G. D. pump. The main pumping
station contains two three million gallon

electric driven centrifugals and one and
one-half million gallon high speed gas

engine driven centrifugal. One gasoline

driven centrifugal is also installed for

reserve low lift pumping.
The buildings connected with the Iron-

wood water works are all constructed

from boulders picked up on the water
works lot. The saving thus effected as

compared to brick was nominal, but it

is believed that these buildings present

better appearance than would brick struc-

tures in the locality where built.

The main pump house has walls of

boulder stone plastered inside on metal

lath and painted, floors of concrete paint-

ed, and the roof is slate on wood with
matched and beaded ceiling oiled, and
exposing steel trusses. Three similar

sub-pumping stations were built and as

the plant is located some distance from
habitation, it was necessary to construct

two six-room dwellings also built of

boulder stone.

Prairie Du Chien, Wis.

This plant represents the practicabili-

ties in a small town where the funds

available for water works construction

were quite limited. This pumping plant

consists of a concrete pit 45 ft. inside

diameter by 24 ft. deep surmounted By

a mill construction wooden roof with a
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small brick building attached to the pit

at the ground level for office and shop
purposes.

This plant is electrically operated.

Water is sucked directly from four driven
wells immediately outside the pit wall

and discharged into the pipe system
which is connected to an elevated reser-

voir on the adjoining bluffs. The pump-
ing installation consists of one motor
driven centrifugal 500 G. M., 340 ft. head,

one 600 G. M. high speed gasoline en-

gine centrifugal, and one 600 G. M. motor
driven triplex pump moved from an old

pumping station. Space is provided for

a fourth pump at some time in the future.

All foundations are of reinforced con-

crete. The superstructure and the para-

pet around pumping pit is common brick

with moderate priced face brick. All

sills, lintels and caps are built of pre-

cast concrete. All roofs are of wood con-

struction. The composition roof cover-

ing of the pit is concealed by the brick.

The roof of the office and shop structure

is finished with cement interlocking tile.

Concrete floors are used throughout. In-

terior walls of brick are painted.

Cost of Pumping Stations

The cost of the pumping stations that

have been described and several others

are shown in Table I. As the prices of

labor and material have fluctuated quite

materially during the period in which
these stations were built there is shown
in the table the date of the contract,

the price basis at the time and the price

basis at the present time. The table

also shows the cubic foot cost of the sta-

tions as of the time when let and as of

the present time. In computing cubic

foot cost the contents of the building
have been figured based on outside meas-
urements and taking the height from the
footing level to the average outside sur-

face of the roof for each part of the
building.

The tabulated price basis is the aver-

age cost of building materials as pub-
lished by the U. S. Department of Labor.
This refers to the average prices of 1913

as 100 per cent. The use of this price base
presupposes a fluctuation in labor equal
to the fluctuation in material price. The
price of labor generally fluctuates less

than the price of material. However, it

is true that the efficiency of labor enters

into contract cost and it is generally true

that when materials are high labor is

scarce and its efficiency decreases, there-

fore tending to make labor cost more
nearly fluctuate with the prices of ma-
terials. Apparently the assumption made
regarding labor does not seriously affect

the comparisons of cost, for the unit prices

appear to line up very well in the com-
parison of buildings.

Comparison of Costs

In comparing the costs of buildings

there are innumerable factors that might
be considered. Pumping stations, how-
ever, are generally similar in type and
vary principally in dimensions and in the
degree of finish. In theory the cost of

roofs and floors varies directly as to area
and that the cost of walls increases 43

per cent in doubling the area or decreases

14 per cent when the area is cut in half.

These proportions hold only for perfect

equares, but the difference is small for an
ordinary rectangular building. Miscel-

laneous details such as plumbing and

TABLE I—COST OF PUMPING STATION BUILOINGS
Present

Cu. ft. Cost *Cost Price **Present
Contract —(Thou- per Price Base Cost per

Cost D.Tte sands) cu. ft. Base (Mar., 1923) cu. ft.
PUMPING STATIONS-
DBS Moines, Iowa f220,479 1920-23 810 27.nc 178 198 30.0c
Ashland, Ky 3.4.194 Oct., 1921 130 26.4 159 198 32.8
Orlando, Fla 91,800 Sept., 1922 510 18.0 180 198 19.8
Ironwood, Mich.
Main Station 29,155 July. 1920 65 44.8 269 198 33.0
Sub Stations 9,644 July, 1920 7.5 64.2 269 198 47.6

Mani-stique. Mich 71,379 Sept., 1921 140 51.0 156 198 65.0
LaCrosse, Wis 50,834 Nov., 1912 484 10.5 100 198 20.8
Prairie du Chien, Wis.-.. 21.017 Sept., 1921 77.8 '27.0 156 198 34.3
AUXILIARY BUILDINGS—
Des Moines Garase 51,027 May, 1922 390 13.1 160 198 16.2
Des Moines Warehouse.. 18,754 May, 1922 111 16.8 160 198 21.0

3 Cottages, 4 Fam 20,430 May, 1922 18 29.2 160 198 36.0
22 Rooms

Ironwood Cottages
2 Cottages, 2 Fam _ 16,900 July, 1920 16 44.5 269 198 33.0
12 Rooms

• Building materials U. S. Dept. of Labor.— Each building where more than one—Contents based on outside measurements footing
to average roof.

•• A.s of Date April 1, 1923.



228 MUNICIPAL AND COUNTY ENGINEERING Vol. LXIV—

6

heating are considered to vary directly

with cubic contents.

Upon the above basis the cost per cubic

foot of an ordinary pumping station is

decreased about 14 per cent in doubling

its contents and it is increased about 13

per cent when its contents are cut in

half.

It has been noted that the cost of box

type reinforced concrete reservoirs fol-

lows closely the cost of moderate priced

buildings.

Architectural Co-operation

It would be well if all engineers would

utilize the services of an architect in the

planning of conspicuous engineering

works. A good architect possesses a

knowledge of orderly arrangement, and

the selection and grouping of materials,

not possessed by most engineers. On
many classes of structure the architect

should be and is the master builder, and

the engineer is properly a subordinate.

Upon such special structures as water

works buildings, the engineer must be the

master builder, but he is wise if he fully

utilizes the services of one skilled in ar-

chitectural design. This must be done

Iby co-operation; the engineering plans

should be worked out together, step by

step, as a unit.

The water works manager should not

ignore public approval relating to his

work and his plant. Self-respect engen-

ders respect from others. Capable oper-

ators say that employes take better care

of their machinery and are more content-

ed when working in attractive surround-

ings. A good plant is an important ele-

ment of good service. The time has come
when water works designers can safely

plan for the future and build for perma-

nence.

The foregoing is from a paper present-

ed by Mr. Burdick at the recent annual

meeting of the American Water Works
Association.

PROGRESS IN MUNICIPAL PLAY-

GROUND AND RECREATION
ACTIVITIES

By Mabel Travis Wood, Playground and Rec-
reation Association of America, 315

Fourth Ave., New York, N. Y.

Last year cities in the United States

gave more money and thought to public

play than ever before, as is shown by the

Year Book statistics of the Playground

and Recreation Association of America.

The 1922 expenditures for playground

and recreation purposes listed by 472 of

the 505 cities sending reports complete
enough for publication totalled $9,317,-

048.79, an increase of nearly half a mil-

lion dollars over the amount reported in

1921.

A few years ago a city considered itself

progressive if it gave its children a sum-
mer playground. Now 215 cities make
the provision of supervised recreation for

young and old their year-round job, and
consider their play facilities as important
an asset as good roads and proper sani-

tation. A comparison of 1921 and 1922

reports shows that during the later year

90 more recreation centers were main-
tained under paid leadership the year

round, 169 cities reporting a total of 895

such centers. There was also a substan-

tial increase in the number of summer
centers, 2,624 being reported by 417 in

1921 and 2,834 by 416 cities in 1922.

From its beginning the recreation

movement has emphasized the impor-

tance of securing trained leadership.

Experience has proven that one play-

ground under direction is worth more
than two where children play at random.
Particularly encouraging, then, is a 30

per cent gain during 1922 in the number
of trained play directors employed the

year round. This number reached 2,026,

while the total number of paid workers,

including those employed on part time,

was 10,867. Many cities are conducting

classes to train workers in play direction.

Forty-seven cities reported an enrollment

of 2,143 students in training classes for

paid workers, and of 70 cities having

classes for training volunteer workers, 39

reported an enrollment of 1,440.

There has been an increase in facili-

ties as well as in leadership. New swim-

ming pools, tennis courts, athletic fields

and municipal summer camps have played

their part in the 1922 recreation prog-

ress. Thirty-five cities reported gifts of

playground sites by public-spirited citi-

zens. The value of only 15 of these was
announced, but this amounted to $611,400.

One hundred and eighty cities now re-

port swimming pools, as contrasted with

122 in 1921. The following figures shoW
how cities are making up to the modern
youngster—and his parents, too—the de-

lights of the "old swimmin' hole" of yes-

teryear.
Cities

Reporting. Total.
Swimming: pools 180 465
Public baths 101 398
Bathing beaches 127 223

Two hundred and eighty-six commu-
nity buildings used exclusively for rec-
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reation purposes are now maintained

by 111 cities. Fifty-two cities stated the

value of their community buildings, the

total being $8,595,548.

In districts where cities have not yet

been able to supply playgrounds, they are

safeguarding street play by closing streets

at stated hours and providing play lead-

ers. That street play receives more at-

tention each year is proven by these

Year Book statistics:

1922 1921 1920
Cities reporting streets closed

for play 53 38 29
Cities reporting streets closed

for play under leaiership.... 36 25 17
Cities reporting streets closed

for coasting 131 98 96

One of the outstanding values of play-

ground work during 1922 has been its

effect upon juvenile delinquency. Not
only does money spent for wholesome
recreation lower expenditures for juve-

nile courts and reformatories, but it

builds constructive citizenship. In St.

Louis, a decrease of 75 per cent in the

number of juvenile court cases was re-

ported in a single district after the es-

tablishment of a playground. Since the

Recreation Commission of Passaic, New
Jersey, opened a recreation hall where
68 basket-ball teams have their games,
the juvenile judge is seriously consider-

ing closing his court. The boys are so

busy at play that they have no time to

get into mischief. In Yakima, Washing-
ton, juvenile delinquency was reduced 50

per cent after the establishment of a
recreation program by a local Community
Service committee. Through an athletic

club a gang of boys well known to the

court became a force for better citizen-

ship, putting up street signs, organizing

a night school and working with the

judge to help other boys go straight.

The sources of support of the recrea-

tion work in the 505 cities reporting to

the Year Book were listed as follows:

Municipal funds .,. 238
Private funds 140
Municipal and private funds 118
County funds 7
State, municipal and private funds 2

During 1922 18 cities, including Oxnard,
California, Kansas City, Kansas, Holyoke,
Massachusetts, Roselle, New Jersey, Win-
ston-Salem, North Carolina, and Scran-
ton, Pennsylvania, voted bond issues for

recreation purposes to the total of $1,-

155,180.

Statistics on the number of people who
daily enjoyed public play activities last

year prove that money spent for this pur-

pose was very economically administered.
A dollar spent for recreation seems to go

at least as far as a dollar spent for any
other civic purpose. Commenting upon
the economy of supervised recreation and
urging wider play expenditures for 1923,

the Playground and Recreation Associa-

tion of America points out that the

United States spends for tobacco, candy,

chewing gum, soft drinks and theater ad-

missions over $9,400,000 daily, which is

more than the expenditure for public rec-

reation by 472 cities during the entire

year of 1922. The per capita cost for

these luxuries is $32, while the per capita

cost for public recreation, a recognized

necessity, is 9 cts.

REPORT OF COMMIHEE ON SAL-

ARIES OF ENGINEERS IN

PUBLIC SERVICE
(Editor's Note—Following is the full

text of the report of the Committee on
Salaries of Engineers in Public Service of

the American Association of Engineers as

presented at the recent annual conven-
tion of the Association at Norfolk, Va.
The editor of this magazine, who was
Chairman of the Committee, wrote the
report. Constructive criticism of the re-

port is invited.)

The Committee on Salaries of Engi-
neers in Public Service has been trying
to work out a program of activities

which, if carried on over a period of

years, will increase the salaries of these

engineers and improve their working con-

ditions.

The committee submitted a progress re-

port to the Board of Directors at its meet-
ing on Sept. 29-30, 1922, which was ap-

proved and commended by the Board. The
progress report was further elaborated in

an article published on pages 9 and 10

of "Professional Engineer" for December,
1922. This article, outlining a program
of suggested activities, has been the basis

of correspondence between the chairman
and the active members of the committee.
The present report is the net of these

studies to date. The tentative conclu-

sions of the committee are presented here-

with with comment on each item in the

recommended program.
1. The members all agree that the As-

sociation should re-affirm its faith in the

fairness and efficacy of the salary sched-

ules it has already adopted. Tliese sched-

ules are based on a classification of en-

gineering positions of varying responsi-

bility. It is possible that this classifica-

tion could be improved and varied to
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suit local and general living costs, but it

is felt that if we could place all public

engineering offices on these schedules, the

condition of engineers would be much im-

proved. So far as possible it is desirable,

also, to standardize the titles and duties

of engineers in public service.

2. Copies of these schedules should be

placed, as recommendations, in the hands

of all local authorities who have a voice

in fixing the compensation of engineers.

The cost of this would be negligible in

comparison with the benefits. Random
distribution would be of much less value

than distribution timed to reach a par-

ticular locality so as to synchronize with

the efforts of the local engineers in their

own behalf.

3. The tenure of office, in general, is

short and insecure and this affects both

the public and the engineer adversely.

Engineers should seek the co-operation of

other employes in impressing upon the

public the wisdom of establishing a per-

manent staff in every governmental or-

ganisation, showing the increase of effi-

ciency with experience, and the value of

a staff familiar with problems that carry

forward from one political administration

to another.

4. Sentiment in the committee is di-

vided as to the wisdom of placing engi-

neers in public service under civil service

regulations; some are strongly in favor of

the proposal and some are strongly op-

posed. All agree that the subject is wor-

thy of further detailed study and specific

recommendation.
5. Local publicity given to the best

work of the engineer brings him to the

favorable attention of his public and
enhances his opportunity to secure ade-

quate compensation.

6. Statutes and ordinances that fix

salaries can be, and frequently are,

amended. Engineers should seek advances

openly through amendment, just as they

would go about amending existing sta-

tues and ordinances for any other pur-

pose. If they want increased compensa-

tion they must work for it, and apply

their energies at the point where relief

can be secured. Where possible the As-

sociation should assist in local compen-

sation matters and chapters and clubs

should feel that some bureau, commit-

tee or individual is ready to respond

when a local opportunity arises to ad-

just compensation.

7. Engineers in public service should

favor the employment of as few men
as are able to do the work properly.

When it is necessary to economize, be-

cause of decrease in work or for other
reasons, it is much better to lay off un-
necessary employes and possibly increase

the duties of the remaining employes,
rather than to keep them all at reduced
compensation.

8. All chief engineers should be alert

in the interests of their subordinates, ad-

vancing their salaries if and when they
can. This will react in favor of the
chief as he is bound to benefit from an
improved rating of engineers. In large

organizations of technical employes, de-

partment associations and a close rela-

tionship of all members from chief to

rodman are recommended.
9. The Association should continue to

favor the state licensing of engineers so

as to place professional engineering on
a higher plan, to gain recognition from
the general public and public officials,

to keep the profession free from incom-
petents and unworthy practitioners, and
to safeguard public safety, health and
welfare.

10. The committee is not in full agree-

ment as to the wisdom and propriety,

on theoretical grounds, of the engineer
carrying one or more sidelines, whether
commercial or professional. The majority

oppose this practice, as an academic prop-

osition, but concede that with salaries

as they are at present the public service

engineer must sometimes do outside work
In order to make ends meet. Sidelines

have undoubtedly made it possible for

many engineers to remain in the public

service and until such time as salaries

are adequate the Association should not

discourage the man who seeks an income
in addition to his regular salary, pro-

vided always that he can do so with-

out slighting his regular occupation.

There is small danger of excessive devel-

opment in this direction as municipal

administrations are, as a rule, jealous

of the employes' time and it is seldom
feasible, in practice, to develop a sideline

to excess.

11. The desire for formal advertising

of the money-saving value of good en-

gineering, and of the nature of the ser-

vice rendered the public by the profes-

sional engineer, is growing rapidly. This

is a matter of primary importance to all

engineers including, of course, engineers

in public service.

Reference is here made, not to pub-

licity stories and news items, but to paid

advertising in some popular magazine
of very large circulation.
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One member of the committee has stat-

ed the case for advertising so well that

his observations are quoted herewith:

"The man in the other professions rend-

ers his service to his client direct; his

efforts are known and appreciated by the

ultimate consumer, the public. The ser-

vices of the engineer largely combine with

the services of others and with raw mate-

rial into a finished product which be-

comes the object of barter and in which
product the brain service of the engineer

is lost to view. How then shall the

public be made to appreciate the service

rendered by the trained engineer? The
answer is by advertising. Not the kind

of advertising we associate with a new
breakfast food or a brand of soap, but

dignified advertising emphasizing the

value of trained engineering service, the

service that results not only in added
safety and convenience to the public, but

also in economic savings." Another mem-
ber of the committee says there is "a

gross ignorance, not so much of the re-

sponsibilities the engineer carries, but of

the difference in results possible from
good engineering as compared to no en-

gineering, or poor engineering. In other

words, the public is inclined to think

that engineering is standardized and that

a given piece of construction designed

and carried out by this engineer, or that

engineer, will produce the same result at

the same cost."

Since millions of the most influential

people can be reached through a single

medium and be thereby made familiar

with the essential nature of the engi-

neer's work and with its great economic
value to the public, it seems an easy

decision to reach that the Association

should set about the formulating and
financing of such an advertising program.
The effect of such an enterprise on the

morale of the whole profession, as well

as on the members of the Association,

would be electric. It would dwarf any-

thing ever undertaken by engineers in

the service of the profession and the

public.

In conclusion it is well to point out

that just as long as engineers will work
for their present small salaries the public

is not going to worry at all about what
the engineer thinks of the inadequacy Of

these salaries. The engineer need not

delude himself that his sacrifices are ap-

preciated by anybody but his family and
himself, for they are not. The attitude

of the public is, in the first instance, one
of supreme indifference as to the engi-

neer's compensation. This will always
be true as the public is made up of in-

dividuals who are hustling for a liveli-

hood in one way or another, and who
haven't time to worry about any under-

paid professional class. When, in the

second instance, the public learns of the

engineer's discontent these questions im-

mediately are raised: "He knew what
the job paid before he asked for it. If

he didn't like the pay why did he ask

for the job? If the pay is so poor why
do so many seek these jobs?" The engi-

neer's eternal hope for an increase, based

on recognition of the true value of his

services, as well as his more or less un-

selfish desire to render a public service,

alike are unknown to the desperately

busy and preoccupied public.

Intensive local activities, sincere co-

operation between all the grades of the

profession, all projected against a back-

ground of national publicity on the true

nature and value of professional engi-

neering, as herein suggested, will bring

the results the engineer so long has

sought.

THE AIRPLANE PHOTOGRAPH AN
AID TO CITY PLANNING

City planners, commercial clubs and

any number of private business enter-

prises are calling upon the aerial camera
men for photographic maps, in verticals

and bird's-eye-view obliques, says Charles

Phelps Cashing, writing in Colliers, The
National Weekly, for June 16, 1923. Mr.

Cushing's article continues:

Kansas City, Mo.

In Kansas 'City, Mo., an airplane camera
man on orders from a city planning com-

mission, has been shooting a set of verti-

cals that cover a territory of 60 square

miles—the entire area of the city west

of the Kaw River.

Day after day for three weeks he soared

over the business section and suburbs,

at a height of 7,200 ft. about the hilltops,

and through a hole cut in the bottom of

his plane snapped 670 plates. When the

prints taken from these were trimmed
and fitted together they made up a photo-

graph of Kansas City half as big as the

side of a box car. There, 600 ft. to an
inch, was a detailed picture of this city

where 325,000 people dwell, a picture

complete to every house and tree and
even antlike motor cars crawling along

the streets.

Today the city planning commissioners
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meet and draw up their chairs before a
photograph almost as large as the wall

of the room in which they gather to con-

fer. "Where should ground he cleared

downtown for the new civic center?" A
committeeman who has an idea in answer
to that question can arise and place his

finger upon the exact spot. He can argue
from an accurate, up-to-date, actual pho-

tograph of the conditions there, and no
one present can fail to understand pre-

cisely what he is talking about. "Where
is a new East Side boulevard connection
needed?" Right here, perhaps. Or,

"Where does the swift residental growth
of the South Side now demand another
small park for a recreation spot?" Visual
evidence, facts disclosed by the photo-

graph, answer such questions best. The
commissioners not only can consult that
air map as their aid in present need;
they also have for their files a historical

record of priceless worth to the future.

A costly portrait, true. The photogra-
pher's bill ran to upward of $8,000—but
money ungrudged because it was spent
in a good cause, that of making Kansas
City a better and better place to live in.

Newark, N. J.

Another municipality which has success-

fully used the air snap-shot, an eastern
city which western towns often pay the
compliment of claiming it shows kinship
to the western spirit, is Newark, N. J.

There the aerial camera man's customer
was the Department of Streets and Public
Improvements. One of this board's par-

ticular problems was to decide where to

cut through a traffic connection downtown
to relieve street congestion near a market
place. The air map, one of the commit-
teemen reported later, helped to solve a
puzzle which no amount of statistics on
traffic, or detailed reports from the build-

ing commissioner, or blue prints from the
surveyor's office, could have cleared up
so easily and quickly.

The list of American cities that have
been photographed both in oblique and
vertical is short. Add the downtown sec-

tion of Hartford, Conn., and Manhattan
Island (the business borough of New
York City) and you complete it. The
mapping of Manhattan Island was not
commissioned by an official order; but
officials have, none the less, found it of

value for reference. Health officers and
fire department officials have pored over
these prints studying housing conditions;

and traffic cops have found the actual

photographs of the volume and the dis-

tribution of traflSc in Fifth Avenue and
Broadway a source of valuable informa-
tion.

Surburban New York

The environs of New York, pnoto-

graphed in high obliques from elevations

of 8,000 to 15,000 ft., have been taken
on the order of a commission which is

studying surburban planning and transit-

line developments. In these high-flying

bird's eyes the lay of the land is shown
with much unnecessary detail eliminated.

In these, visualized so that the whole sit-

uation can be taken in at a glance, are

shown the towns, residental developments,

transit lines and highways, congested

spots and waste lands; and a prophetic

eye can mark indications of the direction

of future growth.

Though the airplane photograph is not

yet widely used in this country by public

officials, it already is well recognized as

a new aid in city planning. We are far

behind France, at present, in making it

of public service; in France, since the

war, more than 300 towns and cities havi»

beem mapped, including Paris, whose air-

plane portrait in verticals was made at

a cost of 2,000,000 francs.

Semi-official use of airplane snapshots
in the United States if you class com-
mercial clubs as semi-official—has been
more extensive. A score or more of these

clubs have made effective use of obliques

for city advertising and booklet publicity.

But the greatest use of the aerial pho-

tograph in our country today is by pri-

vate business enterprise. In this field we
far outstrip the French.

One of the first of such commercial
uses in publicity was by a constructor

of big office buildings in New York City,

who printed air snapshots of business sec-

tions of Manhattan Island to show at a
glance what a large proportion of the

city's famous skyscrapers have been
erected by his firm.

One of the largest New York hotels

early found that an airplane snapshot
was the only sort of view that could do
real justice to the hotel's size and situa-

tion, and show vividly the advantages of

the location for handiness to the shop-

ping district, the theaters, and the rail-

way terminals.

Similar views are now being used by
a glass manufacturer to furnish visual

evidence of the vast amount of glass that

a big city buys; and by a cement prod-

ucts association, which contends (and
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with justice) that the public does not half

understand how varied and extensive are

the modern uses of cement.

Doubtless you have noticed, too, in re-

cent advertising, that many factories are

seizing upon the aerial bird's eye to show
their customers what the trade describes

es the plant behind the product.

Such close-ups from above—the camera
man calls them character studies—are

gaining great popularity with city real

estate men, for they visualize to the cus-

tomer in a flash the location of buildings

and transit lines, industrial sites, both

actual and potential, transit lines and
switch tracks, highways, and even the

amount of traffic in the streets.

To the promoter of surburban residen-

tial developments the airplane snap-shot

is equally useful. It shows the streets,

the parks, and boulevards, the amount of

construction, in process and completed,

and the character of it all, the foliage,

the street car lines, the location of schools

and churches and shops, and the entire

lay of the land, to every hole and hazard

of the golf links. A suburban real estate

man in Kansas City, who was one of the

first to have his properties photographed
from the air, makes this further observa-

tion on the worth of the idea:

"You learn a lot from it yourself, too.

You see not only what you have, but

for what you need to plan. If he has
vision, a real estate man can discover a

city from the air. With an airplane view
to Kelp him visualize the situation he
can glimpse a city of the future and
plan for ten years or twenty or a gen-

eration ahead."

REDUCING RAILROAD - HIGHWAY
CROSSING ACCIDENTS.

By H. A. Rowe, Claims Attorney, Delaivare,
Lackawanna and Western Railroad Co.,

90 West Street, New York, N. Y.

The American Railway Association has
determined upon a renewal this year of

the activities of its Safety Section for

the prevention or reduction of railroad-

highway crossing accidents and its plans

will shortly be in effect.

During the past 25 years there has
grown up within our country an indus-

try almost unparalleled for the rapidity

and extent of its development. From
practically a zero point in 1898, the auto-

motive industry has advanced to a pro-

duction of 2,576,000 autos and trucks in

the year just past. On Dec. 31, 1922,

there were actually registered within

continental United States 12,357,376 auto-

mobiles, or the equivalent of one auto

to every 8.7 persons throughout the coun-

try and the end is not yet.

In 1898, there were 657 deaths at rail-

road highway crossings and in 1917, the

peak was attained when 1,969 deaths oc-

curred at such crossings. Injuries have
grown from 1,123 in 1898, to 5,383 in

1922.

The Interstate Commerce Commission
in its report for 1922, states there were

1,810 persons killed and 5,383 injured in

1922, at such crossings.

During the five years ending Dec. 31,

1921, there were 9,101 persons killed and

24,208 injured at railroad highway cross-

ings. These figures are sufficient to indi-

cate the serious increase of such deaths

and injuries and to impress upon us

the need for action toward their curtail-

ment.

The necessity for their prevention or

reduction appeals to us from several

angles.

Humanity

First. That of humanity. Who of us

can escape the pangs of regret when we
read or hear of those who have been

unnecessarily sacrificed in such mishaps,

or can escape the sympathetic touching of

our heartstrings when we dwell upon the

thought of the pain, the suffering, and

the mutilation borne by those who may
survive, but pay a substantial penalty

for someone's carelessness. For humani-

ty's sake alone, all well disposed men
should lend their very best efforts to a

diminution of the risk, if such diminu-

tion can be pointed out.

Public Duty

Second. That of public duty. As citi-

zens, cognizant of our duties to each

other, it behooves us to demand com-

petency and care from auto drivers equal

to that( which we demand from engine

drivers. Any lessening of this standard

is a winking at the incapable and reck-

less auto driver.

Pride

Third. That of pride. Consider the

injury to the pride of these highminded,

capable railroad executives whose ambi-

tion it is to not only conduct their roads

efficiently but with a deep satisfaction in

the safety of travelers upon their rail-

roads. It can not be said that railroad

executives are unmindful of the injury

and death to travelers over the high-
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way, but it can be freely admitted that

their solicitation for the safety of the

passengers upon their trains is a para-

mount care, and because of the frequency

of train derailments arising from high-

way crossing accidents, an additional

alarm is felt.

Cost

Fourth. That of cost. I did not men-
tion this first, because I know from ex-

perience that railroad executives are

actuated by a higher motive than the

avoidance of the payment of money, not-

withstanding the fact that practically all

crossing accidents in certain states are

simply an assessment of damage by
juries.

There are several ways to grapple the

problem of highway crossing accident

prevention: (1) by engineering; (2) by
education; (3) by legal process.

Let us consider them:

By Engineering

On the 31st day of December, 1921,

there were 252,022 grade level crossings

over class 1 railroads operating within

the United States, after deducting 485

crossings which were eliminated that

year.

The elimination of the crossing by sep-

aration of grades is the absolute solu-

tion of the problem. In considering it,

however, we are instantly confronted

with two elements which are insurmount-
able.

The element of Time. Aa the rate

which crossings have been eliminated in

the last five years, it will take about 600

years to remove them and though the

matter of elimination be speeded tremend-
ously, yet we are safe in saying that

generations of time are involved in their

ultimate removal.

It is proper that crossings in densely

congested areas be first selected for elim-

ination, but the futility of expecting
much from such elimination arises when
we recognize that most of our crossing

accidents occur in rural communities, fre-

quently where the view of the traveler

upon the highway is most excellent.

The element of Cost. The question of

cost makes elimination by separation of

grades prohibitive. Competent engineers

say that taking the crossings of our coun-

try "py and large, a reasonable estimate

of the cost of removal in rural and urban
districts would approximate not less than
$50,000 per crossing. (Upon the road
I have the honor to represent, an esti-

mate of $50,000 for the removal of a

certain crossing was made before the war.

We are not engaged upon the work of

that removal and its cost this year will

be nearer to $125,000.)

Simple arithmetic then tells us that

the cost of elimination by separation of

grades is in excess of $12,500,000,000,

practically all of which would be non-
revenue producing and impossible of ob-

tainment.

Bnginering, however, embraces other

details than elimination, such for in-

stance, as the establishment of highways
parallel to the railroad instead of per-

mitting the crossing and recrossing of

the track by the same highway. In this

manner many crossings can be elimin-

ated with a minimum of expense. Island

turnouts are in use upon some highways
requiring the driver to deliberately turn

at a right angle and then to the left,

thus affording opportunity for observa-

tion from both angles before passing over

a railroad track. This is suited to speci-

fic situations only.

Engineering also includes the removal
of unnecessary obstructions to view; the

maintenance of present crossings in good
order for travel; the construction and
operation of mechanical barriers, such

as standard, flexible and rigid crossing

gates, and various forms of visual and
audible signals including automatic flag-

men.

Railroads should not cease their study

and adoption of warning devices until

perfection is reached and should bear

particularly in mind the increasing devel-

opment of enclosed cars making audible

signals of lesser value than formerly. In

the winter season, with the windows of

an enclosed car up, safety is dependent
almost exclusively upon the single sense

of sight.

We may also include under the gen-

eral heading of engineering the proper

equipment of motive power with efficient

and legal whistle, bell and headlight. The
installation of these means of warning
are of no avail, however, unless employes

are properly trained in their use and
carefully watched, checked and disci-

plined for every deviation from effective

warning.

Crossing watchmen must be selected for

their physical and mental qualifications,

and harsh though it may seem, the halt,

maimed, decrepit and mentally unquali-

fied crossing flagman must be removed
and replaced with competent successors,

or automatic devices.
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By Education

It is believed that in the education of
the auto driver to the exercise of the
highest degree of care and the insistent
demand on the part of his passengers,
whether paid passengers or guests, that
he no longer gamble with their lives but
appreciate fully his nioral and legal re-

sponsibility for those in the car with him,
we have put our finger upon the spot
where the immediate remedy rests and
it is to education that the Committee on
Prevention of Highway Crossing Acci-
dents, Safety Section, American Railway
Association is addressing its efforts.

Many are familiar with the campaign
which the American Railway Association
conducted last year by posterizing almost
every community in our country; secur-
ing the support of the President of the
United States; of national, state and
civic oflScers and organizations, the press,
and the motion picture industry of our
country.

This was the beginning of our task,
and while the results in figures did not
prove that a single effort could be made
and mishaps stopped, yet there was sub-
stantial encouragement that we are on
the right track, even though the end of
the road be far beyond our horizon.

During the four months of the 1922
campaign 758 persons were killed at high-
way crossings, compared with 685 in
1921, an increase of 73. However, 61 of
the 73 occurred in the month of June,
before the campaign was making itself

felt. There was an increase of only 12
in the last three months of the cam-
paign. This indicates unmistakably that
the public is amenable to direction to-

wards its own safety.

This year we shall tackle this problem
with new vigor, having developed a pos-
ter vastly superior to our original, profit-

ing in this, and in other respects, by
the experience gained. We have sacri-

ficed all reference to a campaign, to any
period of time, and to the American Rail-

way Association, in the firm belief that
with these things omitted, the public
will more readily grasp the situation
as being its problem and realize that it

must pull its own chestnuts out of the
fire. It is believed that approximately
two millions of these posters will be
distributed throughout our country. There
will be a replica of the poster as a wind-
is hoped that the automobile clubs, sup-
ply stations, and insurance carriers will

see to the proper display of these wind-

shield stickers upon automobiles. Last
year we used a correspondence sticker
for railroad mail, and it will be -con-

tinued this year.

A new feature is the use of a postal
card inviting membership into a Careful
Crossing Club. Undoubtedly a substan-
tial use will be made of this feature.

The co-operation of the moving picture
industry has again been proffered, both
in the use of slides which are duplicates

of this year's poster, and of a secondary
poster which will be used for variation,

as well as the display of a series of

pictures showing preventable accidents.

Arrangements have been made for the
teaching of safety at crossings by means
of the motion picture in standard films

and without referring to the purpose
which is being accomplished. A series

of bulletin boards have been arranged for,

to be placed away from railroad tracks
and bearing a replica of the poster very
much enlarged. Electrotypes and mat-
rices of the poster will be freely used
by local newspapers. The Automobile
Blue Book will carry our slogan as a
caution at railroad intersections and ar-

rangements have been made with the
road-map publishers emphasizing the need
of care at crossings.

Suggested Resolution

Influential organizations have been re-

quested formally to pass the following

resolution:

WHEREAS, it is recognized that the

number of automobiles using our public

highways is constantly increasing and has
created hazards of travel beyond those

of former years, and indications point

to an increased growth in the use of

such highways. And
WHEREAS, Our public highways tra-

verse and cross the tracks of steam rail-

roads throughout the country at grade
level, there being over a quarter of a
million railroad-highway crossings, an^
because of the enormous expense and gen-

erations of time involved in the ultimate

removal of such railroad-highway cross-

ings. And
WHEREAS, The number of serious and

fatal injuries arising out of accidents at

such railroad-highway crossings is becom-
ing a matter of public concern. There-
fore be it

RESOLVED: That the

place it-

self on record as approving the efforts

of the American Railway Association to

encourage travelers upon the highway,
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particularly those using automobiles, to

exercise a high degree of care at rail-

road-highway intersections, and this body
urges upon its membership wholehearted
personal co-operation in discouraging
reckless disregard of danger at such
crossings.

Safety Regulations at Railroad Grade
Crossings

Inasmuch as our highways are in

such common use today, serious effort

should be made to enact and enforce

as nearly as possible uniform highway
traffic laws. Simplicity should be the
dominant feature of such laws to afford

a fuller understanding. It must be rec-

ognized that the present use of the high-

way presents entirely different aspects

from the period when most of our laws
were established and that progress must
be accepted by and demanded from the
state, the railroads and the users of the
highway.

It should be the duty of state, county
and local officials to construct highways
parallel to railroad tracks where there

is a frequent crossing and recrossing of

the same highway within a limited area.

The highway approach to railroad

crossings shauld be established within a
moderate maximum grade and be main-
tained in excellent order.

The construction or development of

barriers to view, at or near railroad

crossings should be prohibited.

It should be obligatory on the part of

the road authorities to compel the re-

moval of unnecessary barriers to view,

adjacent to a railroad crossing.

There should be established at uniform
distances a standard sign along the high-

way indicating the approach to a rail-

road crossing.

It should be forbidden to mutilate, al-

ter or change a railroad crossing sign

or approach sign, or to simulate or rep-

resent any such sign for commercial pur-

poses.

Commercial advertising of every char-

acter should be absolutely forbidden be-

tween the advance sign along the high-

way and the railroad track.

There should be a standard and uni-

form sign solely to indicate a railroad

crossing and wherever possible one post

should contain all indications at cross-

ings for simplification.

At every crossing where the view is

restricted by immovable barriers there

should be an automatic warning device.

Wherever practical, railroads should
seriously consider the substitution of au-

tomatic warning devices in place of man-
ual protection. Automatic devices are on
duty 24 hours of the day, are less affected

by failures, and offer positive opportunity
of proof that warning was given.

Serious attention should be paid to the
suggestion that all highways crossing

railroad tracks at grade, whether pro-

tected or otherwise, should be plainly

marked with three distinctive lateral

lines indicating that tracks are 200 ft.,

100 ft. and 25 ft. distant, respectively.

Licensing officers should exercise in-

creasing care in granting licenses only
to those physically and mentally qualified.

Minimum eye and ear standards should
be established. A certificate of a re-

sponsible opthalmologist and aurist

should accompany application for license.

Authorities having the power to issue

licenses to drivers should be empowered
and required to revoke such licenses and
deny renewal for substantial period in

cases of driving while intoxicated, reck-

lessness, incompetency or defiance of local

regulations or frequency of mishaps.

State licensing authorities should be

empowered to require a report from a
driver covering every automobile accident

within the state. Failure to report within

ten days should automatically revoke
license. Repeated collisions with cross-

ing gates or subjecting flagmen to un-

necessary hazards should be sufficient

cause for revocation.

Driving while under the influence of

liquor or drugs or grossly reckless driv-

ing should be a criminal offense and sub-

ject to jail sentence instead of fine.

It should be illegal to drive a car over

a railroad track at a higher rate of

speed than ten miles per hour, and there

should be established a sufficient police

force in every community to make this

rule effective.

Require state, county or municipal au-

thorities to provide police traffic regula-

tion at all railroad crossings traversed by
more than 250 vehicles within 24 hour
period.

Require automobiles carrying freight

or passengers for hire to come to a full

stop between 25 and 75 ft. from railroad

crossings and not to proceed until the

way is known to be clear. This can be

made effective by rewards upon convic-

tion.

Automobiles should be required to have

ample braking power and the braking

devices and equipment should be periodi-

cally inspected and reported to the licens-

ing officer. There should be substantial
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punishment for both driven and owner
of automobile in mishaps due to brake
failures.

Require prosecuting attorneys to en-

deavor to enforce the statutes against

manslaughter as against drivers of cars

responsible for the death of passengers in

automobiles or trains.

It should be made impossible for the

owner of a vehicle to protect himself

by insurance for the first $100 loss or

damage in public liability cases. The
reliance upon an insurance carrier to pay
minor damages tends to indifference and
lack of care.

These suggestions are simply skimming
the surface of our needs and are not in-

tended to be the result of exhaustive

study. They are offered for what they

are worth in the sincere hope that some-
thing of value may be contained therein

to assist in checking the human and
economic wastage at crossings and at

the same time make the way clearer and
safer for those who properly should en-

joy the pleasures afforded by our modern
means of transportation. We wage no
war upon the automobile (most of us
are interested as owners). On the con-

trary, we are exerting ourselves to free

it from the stigma of a slaughtering
agency when operated by the criminally

reckless or heedless. There is an ex-

cellent opportunity before all public au-

thorities charged with the construction,

maintenance and control of traffic on
highways and those interested in the op-

eration of vehicles over our highways,
to co-operate practically and sincerely fn

the laudable effort to check the increase

of railroad-highway crossing accidents

and there will be abundant gratification

for all in the saving of human suffering

and no one will be loser by his co-

operation.

The foregoing is a report by Mr. Rowe
to the recent annual meeting of the Na-
tional Highway TraflSc Association.

FROFITABLE SALE OF EXHAUST
STEAM FOR MUNICIPAL HEAT-
ING AT MILES CITY, MONT.

A few years ago Miles City, Montana,
erected a new city hall and fire station

within a block of its water and electric

station. It was decided that instead of

Installing an individual boiler in the new
building they would install some under-

ground heating pipes and heat the build-

ing by means of the exhaust steam from
the electric station. Accordingly about
600 ft. of underground piping was in-

stalled and the building was satisfac-

torily heated without the use of live

steam and with no perceptible back pres-

sure.

The first adventure being successful,

and the business men desiring the ser-

vice, it was decided a year later to serve

the business section of the city with
heat. Accordingly plans and specifica-

tions were drawn for the underground
piping system and contracts were let.

With materials on the ground the city

was stopped from proceeding with the

work by an injunction secured by one of

the property owners who claimed that

the city was without authority to enter

into a general heating business. It was
argued in the courts and decisions ren-

dered by the Supreme Court of the state

that the city had a right to enter any
business that an individual could, provid-

ing such business did not become a bur-

den upon others than those directly bene-

fited. It was later shown in court that

the city was losing more than $100 per
day by not selling the exhaust steam
from the electric station and the jury

decided that the city should proceed with
its plan.

Development of System

Installation of approximately 1,800 ft.

of underground mains was completed dur-

ing 1912, and in 1917 about 1,600 ft.

more were added. At the end of the

year 1917, the underground system con-

sisted of 3,953 ft. of mains varying in

size from 14 ins. to 6 ins. and 2,154 ft.

of services ranging from 4 ins. to 2 ins.

Forty-seven buildings containing 4,656,300

cu. ft. of space and 65,139 sq. ft, of

radiation were heated. The original cost

of the distribution system was $42,508.

At no time during the history of this

plant has exhaust steam been considered
without a value to the electric depart-

ment. Many cities have considered ex-

haust steam a waste and without value,

allowing the heating department the use

of such steam without paying the electric

department for the steam.

Ope7-ating Figures

Quoting from the report of the super-

intendent, J. J. McGill, for the year end-

ing Dec. 31, 1917:

Investment in heating department..$42, 508. 10
Gross Revenue 16,708.00
Labor and maintenance 561.60
Exhaust steam at 25c per 1,000 lbs.,

37,691.000 lbs. (33.137,000 lbs.
sold) 9,422.50
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Depreciation, 5 percent 2,125.40

Total Expense ?12,109.50
Net Income 4,598.50

or 10.8 percent on Investment
Credit to electric department 9,422.50

Total Earnings to City $14,021.00
or 33 percent on investment

That same year the public service com-
mission's report showed an earning of

34.5 per cent on the heating investment.
This was due to the fact that the public

service commission made no charge for

exhaust steam, considering it a by-prod-

uct without value. This basis is errone-

ous, for the back-pressure on engines
does slightly reduce the eflBciency of en-

gines and causes an increase in operation
directly chargeable to the heating de-

partment.
The utilities of Miles City maintained

their old rates in face of advances of

operating cost as long as they could with-
out detriment to service and operating
results. But like all utilities they found
it necessary to increase rates during 1920,
and accordingly petitioned the public

service commission for increases. Such
increases were granted and went into

effect Nov. 1, 1920.

The rates in force as of Jan. 1, 1920,

yfere as follows:

Heating
Condensation Per Month Rate Per 1,000 Lbs.

1st 10,000 lbs. $0.90
Next 10,000 lbs. .76
Next 10,000 lbs. .73
Next 10,000 lbs. .69
Next 10,000 lbs. .62
All over 50,000 lbs. .55

Minimum bill $5 per month.
Discount, 20 percent if paid before 25th

Electric Rate—Lighting
Current Used Per Month Rate Per K. W.

1st 50 K. W. $0.10
Next 50 K. W. .09
Next 200 K. W. .08
Next 200 K. W. .07
Next 500 K. W. .06
All over 1,000 K. W. .04

Minimum bill, $1 net.
Discount, 10 percent if paid before 25th

Power Rate
Current Used Per Month Rate Per K. W.

1st 100 K. W. $0.05
Next 100 K. W. .04%
Next 200 K. W. .04
Next 200 K. W. .03%
Next 200 K. W. .03
Next 200 K. W. .02
All over 1,000 K. W. .01%

Special rate of Ic per K. W. for pumping
city water.

This charge is made in order to separate
the water and electric departments.
Minimum Rate on 1 H. P. or less, $1.50

per month.
Minimum Rate on 2 H. P. or over, $1 per

month.
Country Lighting on SGOO-Volt Line

Current Used Per Month Rate Per K. W.
1st 10 K. W. $0.12

Next 40 K. W. .10
Next 50 K. W. .09
Next 200 K. W. .08 •

Next 200 K. W. .07

All over 500 K. W. .06
Minimum bill per month, $1.50 net.
Discount, 10 percent if paid before 25th.
These rates were increased as of Nov. 1,

1920, as follows:

Heating
Condensation Per Month Rate Per 1,000 Lbs.

1st 10,000 lbs. $1.20
Next 10,000 lbs. 1.10
Next 10,000 lbs. .90
Next 20,000 lbs. .80
Over 50,000 lbs. .70

Minimum bill, $5 per month net.
Rate based on $4 per ton Montana coal

delivered at plant.

Whenever the cost of coal so delivered is
more or less than $4 per ton, an addition
or reduction, as the case may be, will be
made to the rate of 2c per 1,000 lbs. con-
densation for every 10c or major fraction
thereof in the cost of coal.

Electric Rates—Lighting
Current Used Per Month Rate Per K. W.

1st 50 K. W. $0.12
Next 50 K. W. .11
Next 200 K. W. .10
Next 200 K. W. .09
Next 500 K. W. .07
Over 1,000 K. W. .05

Minimum, $1.10 net.
Discount, 5 percent if paid before the 25th.

Power
Motors of 1 H. P. or less, $1.25 per month

and motors over 1 H. P. per month per
H. P. connected plus following rate

:

Rate Per K. W.
1 H. P. or less $0.04
2 H. P. or less .0375
3 H. P. or less .035
5 H. P. or less .0325
7% H. P. or less .03

10 H. P. or less .0275
15 H. P. or less ,025
20 H. P. or less .0225
25 H. P. or less .02
35 H. P. or less .0175
50 H. P. or less .015
75 H. P. and over ,0125

Country Lighting
Current Used Per Month Rate Per K. W.

1st 10 K. W. $0.15
Next 40 K. W. .13
Next 50 K. W. ,11
Next 200 K. W. ,09
Next 200 K. W. ,08
All over 500 K. W. .07

Minimum, $1.50 net.
Discount, 5% if paid before 25th.

Note : The slight increase in electric rate
during war prices. This is due to the credit
to lighting department from heating depart-
ment.

Operation of Heating Department for

1920

The operation of the heating depart-

ment for the year 1920, which includes

two months at the new rate is given

as follows by Mr. McGill:

Investment—
Mains, services and meters $52,000.00

Heat sales, 55,065,000 lbs 32,449.87
"Fuel for entire plant

(electric and heat-
ing depts.) $77,738.44

Boiler room labor 19,856.00
97,594.44

25% of fuel and boiler
room labor charged
to heating depart-
ment $24,398.61

•This item is characterized as too high
by J. J. McGill, superintendent of the Light
and Power Department.
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General salaries and
expenses (25% of
total charged to
heating dept.) 2,232.38*

Maintenance of me-
ters, customers' in-

spection and read-
ing meters 991.19

Replacement re-
serve 2,080.00

Earnings 2,747.69

$32,449.87
Earnings on investment, 5.3%.
Earninsy on investment inoludinp: credit

to electric department of $26,630.99,
58%.

If the present rate had been in force

during the entire year the revenue would
have been $38,691.69, or $6,241.82 in-

crease, which would have produced an
earning of $8,989.51, or 17.3% on invest-

ment, not considering the credit to the

electric department. Note that overall

earnings of heating department have in-

creased from 33% to 58% in 1920.

It is interesting to note that Mr. Mc-
Gill changed for 1920 his method allo-

cation of station expense from that used
in 1917. Formerly all steam was charged
to the heating department at 25c per

1,000 lbs. The heating department is now
charged with 25% of the entire fuel and
labor of boiler room. This means an
increase to the heating department of

57% over 1917, while the new rate to

customers is but 40% increase over 1917.

Further analysis of the operation of

this plant shows that if all steam were
charged to the two departments on a
live steam basis the heating department
would be charged with 30%, instead of

25%, of the fuel and boiler room ex-

pense. Thus, when it is considered that

practically all of the steam furnished the

heating department was exhaust, it Is be-

lieved that 25% is a fair basis for Miles

City. However, with the increasing of

the electric load and the heating load

remaining about the same, the time will

come when 25% will be unfair to the

heating department.
Mr. McGill reports that in eight years

his heating load increased until he heat-

ed 98% of the business adjacent to his

underground system. He had many ap-

plications from outlying districts for serv-

ice but realized that the revenue from
such districts would not pay the interest

on the investment and advised his coun-

cil against such extensions.

There is no question but that our coal

supply can be greatly conserved if other

municipalities will adopt the same
methods as are now being used at Miles

City. It must be kept in mind that the

fuel committees of this country and Can-

ada laid great stress upon conserving

our fuel supplies. The Canadian com-

mittee recommended central station heat-

ing plants, where greater boiler efficiency

would be secured and the same amount of

heating be accomplished with less coaT.

HOW INDIVIDUAL ORGANIZATIONS

CAN FIT THEIR WORK INTO A
BROAD HIGHWAY RE-

SEARCH PRO-
GRAM

By Dr. W. K. Hatt, Director Advisory Board
on Highway Research, National Re-
search Council, Washington, D. C.

Immediate Work of Research

In order to determine what each can do

to expedite the collection of authentic

data on the basis of which highways may
be wisely selected to meet the economic

needs of the region, properly built to con-

form to the economics of the situation,

and operated in the interest of the public,

the immediate necessities may be out-

lined:

(1) Many problems in highway en-

gineering are accompanied by corollary

problems in economics of highway trans-

port For instance: What sum may
profitably be spent in capital costs of con-

struction to reduce a grade ? The answer

must depend on volume of traffic and on

operating costs of road and vehicle.

Again, decisions upon changing second-

class into paved roads involve cost of

road maintenance, tires, gasoline, and re-

pairs and depreciation to vehicles, etc.

The reduction of operating costs due to

Improved surfaces are large on roads of

heavy trafllc; how heavy? The reflex ac-

tion of improved alignment on change of

design of vehicle also suggests itself.

Reliable data appear to be largely want-

ing. Research activities should be

pushed.

(2) The study of methods of financing

road construction, and the distribution of

the expense between those benefited,

awaits fact-finding surveys. The study

itself needs the services of trained

economists. The sources from which the

tax dollar comes, and its distribution

among roads, education, charities, etc.,

should probably be determined.

(3) Studies of the effect of highway
improvements on land values are needed;

and also of the effect of highway im-

provements upon industry and the de-

velopment of typical regions, such as
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truck farming or resort areas. The re-

sults of such studies will be a guide for

similar areas under development.
(4) The laws governing the growth

and dispersion of traflBc, and the me-
chanics and psychology of safely handling
such traflQc in congested areas, need study
by research methods.

(5) The purpose and methods of, and
the instrumental equipment for, basic
traflSc surveys upon which state construc-
tion and maintenance funds may be al-

located is a live issue. A simple in-

strument for automatically counting and
weighing traflBc is now under develop-
ment in the Bureau of Public Roads.

(6) The large volume of valuable data,
accumulated at the cost of hundreds of

thousands of dollars, through studies of
soil properties, effect of loads and
strength of slab—data that underlie the
as yet undisclosed principles of the me-
chanics of slab design, should be brought
together and analyzed to uncover the
principles of action. The instrumental
equipment and technique in this field rep-
resent a remarkable advance in the
science of measurement. With the me-
chanical principles determined, then the
engineer can be given formulas for fit-

ting the road to the load. If these prin-
ciples are still hidden, final coordinated
researches should be planned to settle
these questions. If it is true, as it seems
to be, that stiff slabs on soft subgrades
should be thick at the edges and thinner
at the center, what should be the proper
distribution of the thickness, and how
should slabs be reinforced to provide
longitudinal stiffness?

(7) The economics of pavement types
in specified situations must be learned
from carefully gathered data, so that de-
cisions may be made less upon ex-parte
arguments and more upon exact informa-
tion.

(8) The findings of laboratory tests
upon materials of construction should
be scrutinized in the light of experience
in operation to determine to what extent
these tests are predictive of service value
in the road. Studies of the destructive
action of alkali and sea water upon con-
crete structures are of interest to high-
way engineers.

The above problems are pressing for
early solution. Research is not only of
direct daily use, but is insurance.

It is not too much to say that there
must be created a new realm of economic
data to quiet opinionated discussion of

moot questions in the field of highway
transport. How can issues be settled or
college courses in highway transport be
established except on the basis of

scientific information, gained from sur-

veys of existing trafiic and collection of

data of costs of operation of road and
vehicle, maintenance data, study of taxa-

tion and benefits? The end may be
reached by,

(a) Evaluating the present informa-
tion.

(b) Planning new researches where
needed.

(c) Publishing authentic data as fast

as they are accumulated.

Grouping of Organizations

During the development of highways in

the past years, various voluntary or-

ganizations have arisen to meet needs
and influence policies. The existing list

of organizations discloses cases of duplica-

tion of effort and indefiniteness of pur-

pose.

More recently organizations have en-

tered the field with some official status

and legislative duties, and possibilities of

expansion to greater power, such as the

American Association of State Highway
Officials.

The following list of consistent mem-
bers of the Advisory Board on Highway
Research of the National Research Coun-
cil represents the several fields of high-

way activity: American Association of

State Highway Officials; American Con-

crete Institute; American Institute of

Consulting Engineers; American Society

of Civil Engineers; American Society of

Mechanical Engineers; American Road
Builders' Association; American Society

for Municipal Improvements; American
Society for Testing Materials; Associated

General Contractors of America; Associa-

tion of American State Geologists; As-

sociation of Land Grant Colleges; Bureau
of Public Roads, U. S. Department of

Agriculture; Bureau of Standards, U. S.

Department of Commerce; Corps of En-

gineers, U. S. Army; Engineering
Foundation; Eno Foundation; National

Automobile Chamber of Commerce; Na-
tional Highway Traffic Association; Na-
tional Safety Council; Rubber Associa-

tion of America; Society of Automotive
Engineers; "Western Society of Engineers.

If representation were had from steam
railway and electric traction interests, as

far as these are related to highways, the

circle would be complete.
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It is a difficult task to select a group

of organizations signally prepared to

carry on specific researches. However,

the following list includes organizations

operating in well defined fields, and

which, taken together, fill the needs of

highway research to a fairly satisfactory

degree

:

A. Production of Research Data

1. Research program and coordina-

tion: Advisory Board on Highway Re-

search.

2. Mechanics and psychology of traffic

signs and codes: Eno Foundation.

3. Vehicle design and operation: So-

ciety of Automotive Engineers, and Bu-

reau of Standards.

4. Structural Design of Roads: Bureau
of Public Roads, State Highway Commis-
sions, and Universities.

5. Maintenance studies: State High-

way Commissions, and Bureau of Public

Roads.

6. Character and use of materials:

Bureau of Public Roads, State Highway
Commissions, Bureau of Standards, Uni-

versities, Industrial laboratories, and
State geologists.

7. Basic traffic surveys: State High-

way Commissions.

8. Highway transport studies: Bu-

reau of Public Roads, State Highway
Commissions, and Universities.

9. Economics of location, road resist-

ance, and power requirements as affected

by alignment and surface, and of opera-

tion factors: Bureau of Public Roads,

State Highway Commissions, Universities.

Society of Automotive Engineers, Bureau
of Standards, and U. S. Army.

10. Construction plants: American
Road Builders' Association, Associated

General Contractors, State Highway Com-
missions, and American Society of Me-
chanical Engineers.

B. Collection of Statistics

1. Cost of transport: (a) Road: Bu-

reau of Public Roads, (b) Vehicle: So-

ciety of Automotive Engineers, National

Automobile Chamber of Commerce, and
Associated General Contractors.

2. Theory of finance: Departments of

Economics of Universities, Bureau of Pub-
lic Roads, and State Highway Commis-
sions.

C. Standards of Regulation and Recom-
mended Practice

1. Methods of testing materials:

American Society for Testing Materials,

Association of State Highway Officials,

Bureau of Standards, and Bureau of Pub-

lic Roads.

2. Structures: Bureau of Public

Roads, Association of State Highway Offi-

cials, and American Society of Civil En-

gineers.

3. Standard plans for roads and
records: Bureau of Public Roads, As-

sociation of State Highway Officials, and
American Road Builders' Association.

4. Use of road: Association of State

Highway Officials, National Highway
Traffic Association, and National Automo-

bile Chamber of Commerce.

5. Signs and signals: Eno Founda-

tion, American Standards Committee, As-

sociation of State Highway Officials, Na-

tional Highway Traffic Association, and

National Safety Council.

D. Coordination of Transportation

Agencies

Bureau of Public Roads, U. S. Chamber
of Commerce, National Automobile Cham-

ber of Commerce, Interstate Commerce
Commission, and Department of Com-
merce.

E. Education in Colleges and Common
Schools

Highway Education Board, and As-

sociation of Land Grant Colleges.

A glance at the above lists of subject

matter and agencies will indicate that the

Bureau of Public Roads and the state

highway commissions and universities

are the three active agencies in the pro-

duction of research data. Through the

Advisory Board on Highway Research

these three agencies are closely in touch

with each other's work and pursue a uni-

fied purpose.

The most useful service of the Bureau

of Public Roads is in fundamentals, in the

discovery of broad principles and general

properties, and in the development of the

technique of highway research applicable

to the entire country. The universities

can cooperate in the research problems of

the state highway commissions because

their special equipment and expert staff

are prepared for such service, and be-

cause they are zealous in industrial de-

velopment of the states. The state high-

way commissions are much better pre-

pared than are the universities for the

routine business of reception tests of ma-

terials.

In the fields of vehicle design and op-
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eration the chief agencies must be the

Society of Automotive Engineers and the

Bureau of Standards. It is increasingly

evident that the highway engineer and
the automotive engineer must work more
closely together.

Of the 27 agencies listed, some are not

directly operating in the production of re-

search data. They deal with policies,

with education, or with standards, the

foundation of which, however, must be
the research data. These agencies follow

the general psychology of the human be-

ing, viz. an instinct for action, even the

absence of information necessary for

wise judgments. Indeed, in the pressing

necessity for roads to discharge existing

traflfic, it is not to be hoped that research
will ever catch up with construction and
use. Indeed the need for research is only
seen when use develops problems. How-
ever, we must remember that our pro-

gram of highway construction is not near
its peak activity, and the use of research
in saving construction and operating cost

has yet a wide field for application.

Function of Advisory Board on Highway
Research

The large number of organizations for

highway research shows real need of such
an agency as the Advisory Board, first

of all to determine the status of several

fields of research to determine if each has
been sufiiciently occupied, then to plan
and stimulate researches in fields that

need occupying, and to coordinate the

programs.
For example, during the past year a

conference was called by the Advisory
Board and attended by the various re-

searches who are measuring the resist-

ance of the road to the translation of ve-

hicles, in order that some definition might
be reached of the purpose of such ex-

periments, and of the limits of the fields

of work of the highway engineer and the
automotive engineer. In this conference
it appeared that the object of these ex-

periments was to determine the rolling

and air resistance to the passage of ve-

hicles over highways of various align-

ments and surfaces. It also appeared that

the existing data of road resistance was
sufiicient for the purpose.

The automotive engineer in turn should
determine by laboratory tests the power
characteristics of the vehicle, and the

fuel, oil and grease consumption, from
which the performance of the vehicle can
be calculated on various surfaces and
grades, and the excess power for trailers

determined to a substantial accuracy.

The other operating costs of repairs, de-

preciation, etc., can best be determined
by statistics of average costs collected

for types of vehicles in regions contain-

ing homogeneous classes of roads.

Upon the assembled data the locating
engineer can adjust capital expenditure
to operating costs for a predicted traffic.

A suggested layout of work is as fol-

lows:

A. Research for Automotive Engineer
1. By laboratory tests to determine:
(a) Fuel, oil and grease consumption

and power development of vehicle and
from these to calculate the performance
on various surfaces and grades, and the

excess power for moving ti'ailers. See
Bulletin of Michigan State Highway De-
partment on Experiments, by Prof. W. E.

Lay.

(b) To study the effect of improved
grades on the design of the power plant

of the vehicle.

(c) To consider the design of the ve-

hicle in order to impose on the road the

minimum loads for specified capacity of

vehicle.

(d) To study the lighting system of

autos with a view to safety, and the
mechanisms indicating intentions of the

driver.

B. Research for Highuay Engineers
1. To find rolling and air resistance of

motor vehicles at various loadings and
speeds on types of road surfaces and
curves; limit of adhesion.

2. To determine the loads imposed on
road surfaces by various vehicles, with
various tire equipment at various speeds.

3. To measure the stresses and strains

acting in various road surfacings under
the expected loads, and the properties

and improvement of subsoils, and the

character and use of materials of con-

struction.

4. To determine capital and mainte-

nance costs resident in the road.

5. To determine the laws governing

the increase of highway traffic by basic

surveys of flow of traffic in typical re-

gions.

C. Research for N. A. C. C. and Auto
Associations

1. To assign schedule cards to a se-

lected group of, say, 200 passenger driv-

ers for each condition, to obtain operat-

ing expenses on the average for:

(a) Three classes of cars;

(b) Regional conditions: Macadam
and gravel roads, Dirt roads. Paved roads.

(c) Topography: Level, and Hilly.

2. To study records of truck and pas-
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sengei- bus fleets to obtain similar data.

D. Locating Highway Engineer

Given road resistance, power available

at wheels, speeds, fuel, oil, and grease
consumption, tires, repairs, driver's time,

depreciation, overhead, expected traffic.

To find: Relation between capital costs

of construction and operating expenses
on roads of various surface and grades
(length and rate).

E. Federal Agencies

1. To study movements of commodities
and passengers by highway and railway

in the interest of coordination of trans-

port.

2. To study the financing of highway
improvements in the light of experience

and science in related fields of financing

of public improvements.
3. To study the effect of highway Im-

provements on regional industries.

4. To study the effect of highway im-

provements upon general productivity of

men and industries.

F. Advisory Board on Highway Research

To evaluate progress in the several

fields of highway research by an analysis

of completed and current projects; to

outline needed researches; and to assist

existing organizations to correlate their

work in the light of a comprehensive pro-

gram; and to publish bulletins of informa-

tion on methods and technique of re-

search, and on progress in the several

fields.

Through the Committee on Structural

Design of the Advisory Board a con-

ference was held of those responsible for

the three major researches upon struc-

tural design of roads, at Pittsburg, Cali-

fornia, the Bates road in Illinois, and the

Bureau of Public Roads experimental
work at Arlington, Virginia. At this con-

ference the content of these researches

and the apparent indications were dis-

cussed and suggestions for useful exten-

sion of the program accepted by those in

charge.

Bulletin No. 21 of the National Re-
search Council entitled "Highway Re-
search Projects in the United States,"

gave the results of a survey of the va-

rious research projects now under way
throughout the United States. The pro-

jects were divided both geographically
and as to subject matter, and each one
described in such a way that the reader
might know the purpose and nature of

the experiment. Such a survey serves
two purposes: First, to put individual

researchers into communication with each
other so that the methods and instru-

ments might be comparable; and second,

so that one state might be saved the ex-

pense of seeking an answer to questions

that had already been answered in the

neighboring state. An additional service

of the bulletin will be the indication of

fruitful fields of research to those agen-

cies who have the will to work and the
means of accomplishment.

The Field of Highway Research

A broad consideration of highway re-

search would lead to a twofold division;

first, a study of materials going into the

roads and the design of sections to the

end that they may be mechanically fit

to withstand the forces coming upon
them from climate and traffic; and
second, the economic data of costs of

transportation, not only to permit a wise
location of roads to fit the economic needs
of the region, but also to serve to educate
the public whose judgment must finally

determine the progress of highway con-

struction. For instance, the data obtained

at the Iowa State College of the relative

operating cost of traffic over dirt roads

and paved roads, and the experiments at

the University of Michigan, clearly show
the savings to the people of the state

through the paving of roads.

Nor must we narrow the field of re-

search to the purely engineering factors

of the highway problem. Theories of

finance resulting from experience in other

fields of public undertakings will be ap-

plicable to problems of highway finance.

Commodity surveys, to determine just

what use is being made of the high-

ways, are necessary for wise judgments
upon the relation of the building of high-

ways to the transportation needs of the

nation. It is these broad fields of public

policy that are particularly important
just now in respect to the prosecution of

research.

Activity in constructing and in testing

constructions runs far ahead of analysis.

The gross or surface appearance of ex-

periments is not always reliable, and it is

only after the careful analysis of data of

deformations from various standpoints

that the underlying truths appear. A
proportion of the money now spent in

research could profitably be devoted to

the financing of a corps of analysts who
would scrutinize the marshalled data and
determine the issues involved. Such an
organization of analysis should be pro-

vided either for the Advisory Board on
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Highway Research, or for the United

States Bureau of Public Roads.

Another need is for a publication for

the findings of research after the work
of the analysts has been completed and
the committees have met. Many valuable

data and reports lie buried in the files of

the state highway commissions, the in-

dustrial organizations, federal depart-

ments and universities.

I can think of no more useful service

to be performed by the organization con-

nected with highway construction than

contributions to some agency for the pur-

pose of the analysis and publication of

the large volume of data now available.

The subject seems important enough
from the national standpoint, because the

cost of highway transportation is es-

timated at 7 to 8 billion dollars a year,

which is one-tenth of the national income.

It would justify the support by some of

the many foundation funds now devoted

to the study of various economic and
scientific problems. It is of course diffi-

cult to interest such bodies in work of

this kind which seems to most persons

to be only in engineering and industrial

fields, and to lack that human appeal

which accompanies a study of public

health and the problems of government.
Various organizations have live contact

with potential sources of support of such

an agency. It apparently needs only a

group of individuals who will arrange that

the work of the Advisory Board on High-

way Research will be adequately financed

for a period of five years. In this way
the acknowledged potentialities for use-

ful service of our committee will be rea-

lized and the collection of data and
analysis be expedited in the interest of

highway development.

The foregoing paper by Dr. Hatt was
presented at the recent annual meeting
of the American Road Builders' Associa-

tion.

STANDARD HIGHWAY DANGER
SIGNS

(Editor's Note: Following is the full

text of the report of the Committee of

the National Highway Traffic Association

on Highway Danger Signs as presented

at the 1923 annual meeting of the Asso-

ciation, by Mr. G. C. Dillman, Deputy
State Highway Commissioner of Michi-

gan, chairman of the committee.)

It goes without saying that an import-

ant function of our national highway sys-

tem Is the erection of and maintenance
of adequate danger signs. Each sign

should be placed for some specific pur-

pose and the interpretation of any one
sign should be the same throughout the

country. To accomplish this, danger
signs should be standardized in all states.

This is a matter largely educational and
it will take considerable persuasion on
the part of a number of organizations

such as the National Highway Traffic As-

sociation to convince the many state

agencies that they should adopt a sys-

tem of danger signs that may mean aban-

donment of the system now in vogue.

There has been a general tendency on
the part of all states, that have gone
into this matter, to create something
along lines entirely different than in the

neighboring states. Therefore the report

of this committee, in view of the many
Ideas concerning danger signs, will cover

certain recommendations that it is be-

lieved worthy of consideration by this

Association.

Recommended Standard Practice

(1) Danger signs should be uniform
in both shape and lettering or conven-

tion.

(2) Lettering and convention should

be simple so the observer grasps the

meaning without undue mental effort.

(3) Color scheme should be limited to

black lettering on a white background.

(4) Frequency of display. These

signs should be used only where it is

very necessary that they be placed as it

is believed that too frequent use of them
will depreciate their value as a safety

measure to the traveling public. Too fre-

quent and unnecessary use of them will

discredit the value of such signs.

(5) Location. It is recommended
that (a) the erection of the center of

the signs be about 4 feet above the center

of the road surface; (b) that the sign

be located 1 foot outside the outer should-

er line of the road grade; (c) that the

sign be located 500 feet back from the

source of danger.

(6) Shape of signs. Danger signs be

of four different and distinct shapes in-

dicating the degree and nature of danger

as follows:

Round indicating R. R. Crossing.

Octagonal, indicating Stop.

Diamond, indicating Slow.

Square, indicating Caution.

(7) Railroad Crossing Sign. The rail-
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road grade crossing sign should be circu-

lar in shape and 2 ft. in diameter with

a cross on it and the letters "R. R"
above the horizontal line, one on either

side of the vertical bar. (This particu-

lar sign has been officially adopted in a

number of states.)

(8) Stop Sign. This shall be octa-

gonal in shape, 2 ft. across, with the

word "Stop" printed across the face with

letters 9 in. high. Such sign should be

used where it is dangerous for traffic

to advance further without stopping and
it is preferable that such sign be dis-

played in the centor of the roadway.

(9) Slow Sign. Signs indicating slow

speed shall be made 2 ft. square in size,

displayed with its longest dimensions
vertical and horizontal, giving it a dia-

mond shaped appearance. This sign

might carry such words as "Slow," "Hill,"

"Curve," "Loose Gravel," "Fresh Tar,"

"Narrow Road," "Turn," etc. Lettering

should be about 9 in. in height diagonally

across the face of the sign.

(10) Caution Sign. These signs shall

be 2 ft. square so set that the top and
bottom of the sign shall be horizontal

with the roadway. It may carry such
words as "School," "Cross Road," "Side

Road," etc.

The Mississippi Valley Association of

State Highway Officials, at their last an-

nual meeting at Chicago adopted a com-
mittee report embodying the foregoing

principles and during the past few
months a number of states have adopted

a system of highway danger signs in

line with these recommendations.

The above recommendations cover only

one conventional sign, namely, that for

railroad grade crossings. It is suggesteil

that further consideration and discussion

be given the matter of convention for

signs to mark curves, cross roads, etc.

The subject of automatic and mechani-
cal danger signals and signs may have
a proper place in a system of standard-

ized danger signs, but on account of the

great variety of these signals some of

which are patented and the cost for gen-

eral use is prohibitive, and the fact that

there is a possibility that certain devices

will not operate continuously without at-

tention, thus injecting an occasional in-

terval when the traveling public is not
adequately protected, such devices have
not been considered a part of the recom-
mended standardized system of highway
danger signs.

SECONDARY USES OF FIRE HY-

DRANTS
By John W. Toyne, Engineer, South Bend,

Ind.

It was but the outgrowth of the com-

mon use, by every one, of the "town
pump" that directed the use of its suc-

cessor, the public fire hydrant, and made
it the general temporary water service

medium; and it is not surprising that

this use of the fire hydrant became uni-

versal, especially in municipally owned
water utilities.

So universal is this practice that I

have failed to find a single municipally

owned plant where secondary hydrant

service is not rendered, either voluntarily

or otherwise, and very few privately

owned plants prevent this objectionable

practice.

Within the past month, I was in a

small city in northern Indiana, and was
informed that no service was permitted

from the fire hydrants, yet in less than

an hour I saw a building contractor, a

crew cleaning sewers, a teamster water-

ing his team in a tub, and a tank wagon
filling, all using fire hydrants. In two

of the cases, Stillson wrenches were being

used to operate the hydrants with the

usual results, and I noted where a num-
ber of other hydrants had experienced

the same treatment.

I have talked with a number of city

officials relative to this practice and have

been surprised at the lack of thought

that has been given the two most essen-

tial elements entering into the considera-

tion of this abuse of one of the most
necessary pieces of fire fighting equip-

ment—cost and reliability.

Thousands of dollars are appropriated

for the purpose of fire fighting apparatus
—^pumpers, hose wagons, deluge sets,

aerials, in fact everything that the in-

genuity of man can conceive and contrive

that will tend to assist the firemen in

their work of fighting fire, and surely

the administrators of our municipal gov-

ernment would be subject to severe cri-

ticism if they failed in their duty in

this respect. At the same time, permis-

sion will be granted, to almost any one

desiring water for almost any purpose,

to use a fire hydrant, notwithstanding

the fact that the hydrant is not designed

as a service connection and that its uB"fe

as such, not only builds up an exorbi-

tant maintenance cost but reduces the

available fire protection.

This latter statement is not merely
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assumption based on the law of averages,
but is fact, proven by actual conditions
that have come under my observation,

and no doubt parallel cases have been
within the experience of almost every
one connected with water utility of fire

protection work. I will cite one or two
instances—not that they are unique or
novel in any way—but because they are
pertinent to the subject under discus-

sion. A fire alarm was answered in an
addition where the streets were badly
cut up through sewer construction. The
hydrant that should have been used was
tied up with a service line, without even
a union and by the time the hose wagon
had backed out to another hydrant, the
house had burned down. At a hydrant
ordinarily used by the street sprinkler
for filling purposes, and on which the
side cap was usually left open, a hand-
ful of small rock was discharged into

the fire hose plugging the nozzle and
allowing a roof fire, set to wood shingles
from an adjacent fire to gain consider-

able headway before the hydrant could
be closed, the nozzle removed and another
substituted. Small boys were severely
criticized for dropping the rock into the
hydrant, but as I see it the criticism was
directed to the wrong place entirely.

It would be difficult to estimate the
cost in property damage and loss of life

that has accrued from this practice and
that is continuing as one of our dis-

graces.

The foregoing discussion is from a
paper by Mr. Toyne before the recent
annual meeting of the American Water
Works Association.

ADDITIONAL SOURCES OF INCOME
FOR SMALL WATER PLANTS

By Howard A. Dill, Richmond City Water
Works, Richmond, Ind.

Water companies have the advantage
over telephone, gas, electric and railway
utilities in regard to competition.

For that reason less effort is generally
made by water utilities to advertise their

product and secure additional consumers,
or to increase the consumption of exist-

ing consumers. Because water is a ne-

cessity and there is no substitute is no
reason why water utilities cannot obtain
additional revenue by a well planned
campaign of advertising and salesman-
ship. Any superintendent can cite cases

of properties which are supplied with
well water, instead of by the water mains
in front of such properties. Advertisiiig

and personal contact would doubtless con-
vince many persons of the desirability of

using city water that is protected by
laboratory tests, that can be had by open-
ing a faucet, and that is obtained from
an unfailing source of supply, all at a
cost of a few cents a day. Baths and
toilets would be added in many cases if

an effort were made by the utility to

show customers the convenience and sani-

tary advantages of such equipment.
Sprinkling use could be increased by edu-
cating the consumer to the effect of, and
enhanced value from a beautifully kept
lawn, or a quantity of shrubbery effect-

ively placed about the house.

Water companies could well afford to

make a survey to locate properties using
well water, and then sell the advantages
of city water to the owners of such prop-

erties.

Gas and electric companies have demon-
strations and exhibitions of their prod-

ucts, and sell equipment using them.
The advisability and desirability of

water companies selling material and fix-

tures at or near cost to customers is a
debatable question. There would be ob-

jections, of course, on the part of dealers

and plumbers, but such a method would
undoubtedly encourage the installation of

such fixtures. The plumbers, I believe,

would be benefited, as the installations

would be made by them. In large cities

where city water only is used, a possible

increase in revenues would be by such
methods as indicated.

Softened Water
In smaller cities, however, and perhaps

in some cases in larger cities, residences

are supplied from cisterns, collecting rain

water from the roofs. This requires the

additional equipment of a hand pump or

of a pressure or gravity tank and an
electric motor and pump. By this means
softer water is obtained for bath, wash-
stand, kitchen and laundry use. It is

from this class that additional revenue

can be secured. Cisterns are expensive

to construct if of a size adequately to

meet the demand. They give trouble

from leakage and require frequent clean-

ing. The electric motor gets out of order

and depreciates, and there is also the

item of pipe installation.

The Zeolite method of softening water

is not new, and is used by laundries, ho-

tels, apartment houses and steam boilers.

No additional revenue would be derived

from such consumers, as city water

would be used by them with or without a
softener.
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From residents using cistern water,

however, there is a decided possibility of

increased receipts. A campaign could be

made demonstrating the advantages of

Zeolite softened water, over cistern water,

such as its greater softness, its cleanli-

ness and its reliability of supply.

In the case of new residences, it can be

shown that the cost of a Zeolite softener

is little, if any, more than the equipment
for cistern water. The operating cost of

the former is nominal, the salt used cost-

ing from $5 to $10 a year. There is no
depreciation, the time necessary in oper-

ating is very small, and the method is

simple. There are several makes of soft-

eners, resulting in closer competition and
reduced cost.

A cistern and filter of 80 barrels ca-

pacity and electric motor will cost about

$250, as compared with the same amount
for a softener to supply a family of four

with one bath and laundry.

For a family of six, a cistern of 150

barrels, motor, etc., would cost about

$350, a softener $335.

For a family of eight or more, two 150

barrel cisterns, motor, etc., would cost

about $585, a softener about $500.

Richmond, Indiana, has a population of

about 30,000. The water company is a

private one, its supply being secured from
springs and infiltration galleries, natur-

ally filtered through gravel strata. The
hardness of the water is 20 to 22. Most
of the residences occupied by the owners
have cisterns, the better class of which
use electric or water motors to pump the

rain water. Electric motors are gradu-

ally superseding the water motor, thus

reducing the consumption of city water.

Within the past two years, probably 20

new houses have installed Zeolite soften-

ers, several of these through the efforts

of the water company.

Advertising is being used, and prospec-

tive customers shown the comparative ad-

vantages and costs of the Zeolite and cis-

tern equipment. The company does not
recommend a particular make of softener,

but gives the prospect the names of the

manufacturers or agents.

The writer installed a softener in De-

cember, 1921. The water used the first

year for house use and back-washing the

softener amounted to 37,500 gals., and the
salt used was 600 lbs. If a cistern had
been used, the water company would have
lost the revenue from the consumption
given above.

This is an instance of one possible

source of revenue, and one which we be-

lieve is capable of development.
The foregoing paper by Mr. Dill was

presented at the recent annual meeting of
the American Water Works Association.

HIGHWAY TRANSPORT CLEARING
HOUSES

By Tom Snyder, Sec. Indiana Transfer and
Warehousemen's Association, Indi-

anapolis, Indiana

(Editor's Note: Following is the prog-
ress report of the Committee of the Na-
tional Highway Traffic Association on
"Highway Transport Clearing Houses," of
which Mr. Snyder is chairman.)
To individualize, standardize, and to

stabilize motor transport as a definite
force in American industry, requires that
motor transport clearing houses be estab-
lished in all shipping centers, and that
the function of these clearing houses be
as democratic as the highway itself.

The development of motor transport
service is not keeping pace with the de-
mand, nor is the collection of dependa-
ble data, covering experience in operat-
ing, keeping pace with the growing de-
mand for regulation.

During the past four months twenty-
one state legislative bodies considered
the question of motor transport regula-
tion, but all of these groups were wholly
without such information as would be
necessary in forming the first foundation
stone for such regulation.

A highway transport house would first

centralize the demand and supply for
motor transportation, it would be con-
fronted immediately with the problem of

freight collection for a certain portion
of the demand, and it would be com-
pelled to find the most adequate method
of store door, or platform delivery, of

commodities transportable.

A clearing house would be required to

quote rates for service. These rates
would be for store door, platform, or
ferry delivery, and in store door delivery
would vary with truck load or less than
truck load consignments.
To quote constructive rates would re-

quire the analysis of cost of operation
upon the ton mile basis for vaiious dis-

tances, upon various kinds of highways,
under conditions peculiar to the season,
and with various truck units.

After a very general survey extending
from coast to coast, we are thoroughly
convinced that the major portion of all

motor transport adventures have been
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financial failures, due, tc a large extent,

to the lack of such knowledge as motor

transport clearing houses would find it

necessary to obtain, as their first func-

tion of activity.

Railway terminal congestion and re-

sulting transportation delays have again

reached the point of industrial obstruc-

tion, and many shippers in every Amer-

ican city are seeking relief in motor

transportation. To whom will the ship-

per appeal for such relief? He may be

referred to the Jones Trucking Company,

which operates a line to Batesville, also

to the Smith Transport Company, which

operates irregularly over several other

routes, and so on, but he is sure to find

a lack of uniformity in methods of opera-

tion, in rates, in schedules, and in serv-

ice responsibility.

The shipper fears to subject his con-

signees to these questionable conditions,

and the benefits of an improved serv-

ice are lost to all concerned, because the

clearing house is not there to connect

up supply and demand.

Furniture warehousemen in America

are rapidly accepting the theory that a

furniture warehouse is the clearing house

between homes and that the transporta-

tion of household goods either from

home to warehouse or from warehouse

to home for any reasonable distance is

one of the normal functions of the ware-

house company.

This accepted point of view is rapidly

bringing about a dependable, connected

transportation service in moving house-

hold goods for constantly increasing dis-

tances, and by constantly improving uni-

form methods providing also for that

most important return load.

The commercial warehousemen of

America are rapidly recognizing the com-

mercial warehouse as the motor transport

clearing house between warehouse sup-

ply and the distributor or retailer. These

developments of this idea will bring

about a great change in the method and

cost of distributing society's daily need,

and a constantly increasing volume of

L. C. L. short haul commodities will

move directly from warehouse to the

retailer, instead of passing through the

shipping department of the jobber or

wholesaler.

That class of jobbers and wholesalers

whose business consists chiefly of L. C.

L. short haul commodities, such as whole-

sale grocers, druggists, dry goods, hard-

ware, etc., are the greatest sufferers from

inadequate transportation facilities.

Highway transport operators everywhere
are seeking to increase their tonnage

demands, but because of the limited re-

source of the single route operator as

compared to the broader and more gen-

eral need of the shipper, motor transport

progress is being greatly retarded.

"We believe that all of these scattered

forces are now awaiting the centralizing

influence of highway transport clearing

houses, and recommend that the National

Highway Traffic Association begin a cam-
paign of analyzing, through the motor
truck manufacturers to their sales de-

partments, to all types of jobbers and
wholesalers, through their national and
state organizations, to organized traffic

clubs through national and state organi-

zations, to individualize commercial
warehousemen through their National As-

sociation, and to all such organized

groups that are now feeling the need of

improved transportation resources, the

great possibility of such improvement,
through the establishment of highway
clearing houses.

We recommend that the National High-

way Traffic Association confer with the

Inter-State Commerce Commission on the

early development of inter-state motor
transport regulations, especially in the

adoption of such regulations as will be

applicable in unifying individual state

regulations.

We believe that in the enactment of

state regulations, especially as to rates,

schedules, and fixed routes, great obstruc-

tive errors have been and will continue

to be made, that the activity of the Inter-

State Commerce Commission in seeking

applicable inter-state regulations will

tend greatly to stabilize state regulations

and that the establishment of highway
transport clearing houses will develop

the information upon which constructive

state regulations may be enacted.

Swimming Pool Sanitation: The use of

chlorine for swimming pool sanitation is

described in technical publication No. 41

recently issued by Wallace & Tiernan Co.,

Inc., Newark, N. J.

Steel Curb and Chatter Forms: A 4-

page pamphlet illustrating the use of steel

curb and gutter forms for use on road

and street construction projects, was re-

cently issued by The Heltzel Steel Form
& Iron Co., Warren, Ohio.
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MECHANICAL DEVICES FOR HIGH-

WAY TRAFFIC REGULATION
(Editor's Note: Following is the text

of the progress report of the Committee
of the National Highway Traffic Associa-

tion on Mechanical Devices for Highway
Traffic Regulation as presented at the

recent annual meeting of the Association,

by Prof. Lewis W. Mclntyre of the Uni-

versity of Pittsburgh, chairman of the

committee.)
ConclusiO)is

Traffic laws should be enforced on the

street by uniformed policemen, but the

administration of traffic departments
should be in the hands of engineers.

All traffic devices should be designed

to have a maximum of visibility.

The color red should not be used for

traffic regulation signs, traffic control

lights or anything except to indicate dan-

ger of the first degree.

There is a definite relationship be-

tween the color and the size of a traffic

sign in order to secure maximum effec-

tiveness.

Traffic regulation devices must be

standardized as rapidly as possible.

Position lights are better than colored

lights for traffic control signals.

A joint committee on traffic regulation

should be appointed.

Stanchions should not be joined togeth-

er with chains.

Traffic control devices should be so built

as to remain where placed.

Mechanical devices used in traffic regu-

lation must be practically infallible in op-

eration.

One way streets should be indicated

by painted arrows.

Wide streets should have separate traf-

fic lanes indicated for fast and slow mov-
ing traffic by means of painted lines.

Congestion can be considerably relieved

by the correct location of traffic signals

with reference to the intersection.

The use of colored lights on semaphores
should be abandoned in favor of the posi-

tion light.

Automatically controlled traffic signals

must have a minimum of moving parts

and be simple in operation.

Flickering light beacons should only be
used to indicate danger of the first de-
gree.

Progressively controlled traffic signals
will be more effective in relieving con-
gestion than synchronously controlled
signals.

Origin of Traffic Regulation
Traffic regulation originated when

policemen were placed on Broadway for
the protection of pedestrians from care-
less truckmen and omnibus drivers. The
following quotation from James Blaine
Walker's "Fifty Years of Rapid Transit"
indicates the situation of that time.

Early New York Traffic Conditions
"According to figures compiled by

Sharp in one of his campaigns for a
franchise, about 230 omnibuses passed
Chamber's street going up Broadway and
240 down each hour. For 13 hours this
count, taken in August, 1852, showed that
3,035 omnibuses, and 4,719 other vehicles
passed up and 3,162 omnibuses and 4,732
other vehicles passed down Broadway at
this point. This meant an omnibus ser-

vice at 13 seconds headway.
"By the year 1864, conditions had be-

come intolerable. Broadway became un-
safe for pedestrians, and we are told that
the rivalry between omnibus drivers was
so great that they recklessly drove over
men. women and children in their haste
to beat their nearest competitors to wait-
ing passengers. Reckless driving and
crowded omnibuses were not the only
grievances. The drivers were accused of
swearing at passengers and giving them
bad money or tickets in change."

Enforcement of Traffic Laus
With the increase in traffic and the

consequent growth of laws and ordinances
affecting traffic, more and more policemen
were naturally employed in their enforce-

ment. Traffic laws are still and should
be enforced upon the streets by uniformed
policemen.

Development of Manual Control
It was soon observed that the presence

of policemen had an unforseen result.

It reduced accidents to vehicles and ex-

pedited travel. The control, however,
was largely manual. Some of our large

cities today use this method exclusively.
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(Cincinnati for example) and in most of

them it is used to some extent. When
the regulation of traffic was first under-

taken the efforts of the police were chief-

ly directed to stopping vehicles, but as

they have gradually become more profi-

cient and have acquired a better appre-

ciation of the real purpose of traffic con-

trol, their aim has been to keep traffic

moving. The raised hand to direct a

stop is less frequent, while the arm mo-

tion to go ahead is more often seen.

Administration of Traffic Departments

The introduction of the motor vehicle

has increased traffic to undreamed of pro-

portions and made other methods of con-

trol necessary. The questions of acci-

dent prevention and traffic congestion are

problems which demand for their solu-

tion minds carefully trained in analysis,

the engineering type of mind. The ad-

ministration of traffic departments, in-

volving as it does the study of traffic

problems and the making of regulations,

should be in the hands of engineers.

Design of Traffic Signals

Few persons realize the importance of

the traffic signal in increasing the speed

of traffic movement and promoting the

maximum volume of vehicle and car

movement. However, the problem must
be worked out scientifically in order to

bring about this maximum movement.
The various factors entering are not in

any sense vague or indeterminate but

must be carefully analyzed for each im-

portant intersection.

A Problem of Education

One of the principal problems in traffic

regulation is the education of those to

be regulated. Effective traffic control is

dependent on public understanding and
co-operation and if properly conducted it

can be made largely automatic.

Mechanical Devices

Mechanical devices for the regulation

of traffic must be analyzed from two
points of view: safety and the relief

of congestion. The following principles

should be considered in their design.

Visihility

In detail this means that the upright

portions of all stanchions, semaphores,

etc., should be painted with alternate

bands of black and white from 8 to 12

in. wide. It means that the base of

such stanchions should be painted white.

It means that the spot on the pavement
on which they set should be painted

white. It means that spot lights arranged
to illuminate the base at night, and in

the case of semaphores, the traffic officer

is advantageous. It means that unlight-

ed obstructions of every character should
be denied a place upon the highway at

night, be they stanchions, semaphore or

mushroom.
Traffic Signs

Traffic signs should conform to this

principle of maximum visibility. They
should denote their meaning as far as
possible by their shape and color. Prob-
ably the best combination consists of

vivid yellow letters on a black back-

ground. Signs intended for moving ve-

hicles should differ from those intended
for stationary vehicles. The latter might
have the the colors reversed, i. e., black
letters on a yellow background. Signs
of a tertiary character such as those
for the control of pedestrians, street car

stops, etc., might consist of black letters

on a white background.
The writer recognizes that yellow does

not represent the color of maximum visi-

bility, that red is the most penetrating
color. He would not use red on traffic

signs, however, for reasons to be ex-

plained in the discussion of color.

Color

The use of red as a color for traffic

regulation signs, traffic control lights, or

for anything except to indicate danger
of the first degree is to be depreciated.

The promiscuous use of the word
"danger" on such signs is also to be

frowned upon. Familiarity breeds con-

tempt and the motor vehicle user, hav-

ing seen the red color used to indicate

things which were not particularly dan-

gerous or having seen the word danger
quite frequently where caution or warn-
ing would have been more appropriate

as indicating danger of a secondary or

tertiary character, gives much less heed
to this color or this word when they
do indicate a real danger.

The use of the word danger in con-

nection with advertising should be pro-

hibited. For a driver to read that it

is dangerous to go any further without
a drink of so and so's coffee makes him
much less alert when confronted with a
real danger sign. Let us not forget the

story of the "wolf."

Relation of Color and Size

The relation between color and size of

traffic signs merits serious study. Psy-

chologists tell us that concerning the hill

board as used for outdoor advertising,

there is a definite relationship between
the size of the bulletin and the colors

and tints used to secure maximum effect.

Halving the size of that bill board will
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change the character of the colors and
tints which should be used. What is

the proper size for various types of traffic

regulation signs? The determination
should not present insurmountable diffi-

culty.

Uniformity
If we were to collect specimens of

traffic control devices from those cities

where traffic regulation is active we could
fill a museum with signs and signals, no
two of which would be alike in color,

shape, size or marking. Such a collection

would be the best kind of evidence of

the need for uniformity. The result of

the driver being faced with so many
different types of direction is that he dis-

regards all of them to a greater or less

degree. In other cities, traffic devices

are few and far between.

The citizen of Chicago should be able

to obey the traffic rules of San Francisco
as indicated by the mechanical devices
employed without question. A red light

on the traffic tower on Woodward avenue,
Detroit, should not indicate stop while

the same color indicates go on Fifth

avenue. New York, nor a green light

indicate go in Detroit while it indicates

change in New York.
Standard Traffic Lights

As a suggestion looking toward stand-

ardization of traffic lights on towers, the
writer would eliminate red for the rea-

sons already named, viz., the reservation

of this color for the indication of danger.

We might then follow the standard col-

ors in use by our steam and electric

railway systems and also as partially

adopted by the American Association of

State Highway Officials, i. e., yellow,

green and white as indicating varying
degres of caution anJ a clear track re-

spectively. Green might indicate stop,

yellow change, and wliite go.

The Position Light
A better arrangement would be the

use of position lights instead of colors.

The Pennsylvania Railroad, among others,

has adopted the position light in place

of the old semaphore and colored light.

Such a system consists of a circular

disc on which seven lights are placed in

such a manner as to give three in a row,
either horizontally, vertically or diagon-

ally. Three lamps are lighted simultane-
ously giving three different possible com-
binations corresponding to the positions

formerly taken by the semaphore arm,
i. e., horizontal, verticle or inclined.

Color Blindness
This would eliminate the effect of color

blindness in causing misunderstanding of
traffic lights of this sort and would be
more intelligible even to the total strang-
er because of its greater simplicity. The
effect of color blindness is not such a
neglgible item as it might at casual
glance seem to be. Four per cent of the
male population of the United States are
color blind to red and green.

As further evidence of this lack of

uniformity the writer counted in Pitts-

burgh four different color combinations
on traffic signs in one block, viz., white
and black, red and white, blue and white,
and yellow and black.

A Joint Comynittce
This much desired uniformity will not

be advanced by having the committees
on traffic regulation in various t«f*hnical

societies make individual recommenda-
tions with regard to these matters. A
joint committee should be appointed with
representatives from all organizations in-

terested in the regulation of traffic. The
report of such a committee would have
much greater weight and be much more
likely of universal adoption than the
work of a committee from one organiza-
tion. So numerous and of such infinite

variety are the devices for the regula-
tion of traffic rapidly becoming and so
confusing is the result, that this subject
may soon become the subject of national
legislation unless a measure of co-opera-
tion is secured between various states

and their lesser sub-divisions.

The delegation by many of our cities

of the regulation of traffic to aldermen,
commissioners and police officers of very
limited experience in traffic work has con-

tributed to this confusion. These men,
not being content to profit by the ex-

perience of others, and frequently with-
out Inquiring into this experience, ap-

pear to have devoted most of their ener-

gies to devising some new form of in-

stallation.

American Engineering Standards Com-
mittee Report

In this connection the forthcoming re-

port of the American Engineering Stand-
ards Committee on Traffic Regulation will

undoubtedly be of considerable interest.

Chains
The joining together of stanchions and

posts with chain and ropes is dangerous,
and can not serve any purpose which
the stanchions themselves would not
serve. The chains are relatively invisible

and are more likely to cause accidents

than prevent them. A case in point is

some of the safety zones recently adopted
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in Detroit consisting of large posts paint-

ed white and joined together with chains.

Stability

All devices for the regulation of traffic

should he of such construction that they

will remain where placed. They should

be sufficiently heavy to remain m place

during a high wind. Their bases should

not be round so as to avoid rolling if

knocked over.
Simplicity

Any mechanical device on which the

safety of so many people depends must

be simple in construction and infallible

in operation. Provision must be made

for protection against burnt out lights

springs which become misplaced and

broken, or any defect in the mechanism

that will render the device inoperative.

When once installed considerable depend-

ence is placed on such devices and their

failure is apt to be much more serious

than if they had never been installed.

One Way Traffic

All one way traffic streets should be

more plainly indicated than is frequently

done at present. Probably the best way

of doing tms is by means of several large

arrows painted on the pavement at each

intersection. In lieu of painted lines,

white cement blocks have been used m
Portland, Ore. They are made of hy-

draulic cement and celluloid, are hard

tough, and have a glass like finish and

are said to be permanent in color.

Traffic Lanes

On wide streets congestion is relieved

by painting separate traffic lanes for slow

moving and fast moving traffic, the lane

for slow moving traffic being nearest the

curb. Instead of paint the white blocks

described above might be used.

Location

The location of ine mechanical device?

used merits considerable study. As a

typical example it may be said tuat it

i- the general custom to place musa-

roi);us. and dummy ccp? in the centers

of intersections, all traffic making a left

hand turn being required to pass around

them. This results in a very small turn-

ing radius and a consequently much re-

duced speed. Should not these markers

be placed in the centers of the four prop-

erty lines and the marker at the center

of the intersection be eliminated? This

would result in a much larger turning

radius and nearly twice the vehicular

speed. Neither would it result in vehicles

dangerously cutting the corner. What this

means in getting more vehicles through

an intersection can readily be appreciated

when we consider that even if vehicles

cross an interesection with undiminished
speed, the capacity of the intersection is

but 50 per cent of the capacity of either

approaching street.

Or where should traffic towers be
placed? In the center of the intersection

as in Detroit, or behind the property
line as on Fifth avenue, New York, and
what are the relative advantages of each
position? Towers might be placed above
the center of an intersection and still

not obstruct that intersection by being
mounted from a bridge supported on ped-

estals on the adjacent sidewalk or from
adjoining buildings. A clear view of the

tower could then be had from both main
and cross streets.

Classification

Mechanical devices for the control of

traffic can be further classified according
to their method control under four gen-

eral headings: Manually controlled de-

vices, automatically controlled devices,

semi-automatically controlled devices, and
synchronously controlled devices.

Manually Controlled Devices

Under the first heading, that of manu-
ally controlled devices, we can place all

standards, dummy cops, semaphores and
certain types of mushrooms, standards

and dummy cops.

An application of the principles above
set forth of visibility, color, uniformity,

simplicity, use of chains and stability

should make the satisfactory design of

such devices a simple matter. Yet how
often are these principles violated. The
writer recalls a recent experience related

by a friend in his home city. While driv-

ing into the entrance to one of the parks

at dusk, he observed a machine going in

the opposite direction, making a terrific

racket, and dragging what appeared to

be its whole rear end on the road. On
going a little farther the trouble was
easily diagnosed. A few days before the

police had placed down the center of the

roadway a series of standards bearing

signs "Keep to the Right.' The bases

of the standards were round and black

in color. The upright portion was also

painted black, the signs had white letters

on a red background, they were connected

with chains and were unlighted. When
my friend saw them they were also scat-

tered all over the road.

Semaphores

The number of existing types is legion.

The simplest type may be said to be

the beach umbrella with the words stop

and go painted on the sides and con-
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trolled by the traffic officer underneath,
who is usually in as much doubt regard-

ing the reading of his signs as the ve-

hicle driver is concerning whether to stop

or proceed. The correctly designed sema-
phore has been partially described in dis-

cussing the principle of visibility. In
addition it should have lights mounted
on the ends of the semaphore arms indi-

cating their position at night. The writ-

er would not see a light on top of the

semaphore standard.

The semaphore arms themselves should
conform in color to the principles al-

ready indicated and should be construct-

ed so that they can be placed in a neutral

position when no traffic officer is on duty.

If in addition the traffic officer is pro-

vided with a small light on his chest,

we have the maximum in visibility, clear-

ness and stability.

Mushrooms

Mushrooms or buttons serve a useful

purpose in outlining safety zones and
traffic paths. They should be very strong-

ly constructed because they are occasion-

ally run over by very heavy vehicles.

They should never be placed upon the

highway unless capable of being lighted

at night. Their visibility should also be

increased by the frequent use of white
traffic paint. The type which disappears

when struck by a vehicle would seem to

be advantageous provided that under ser-

vice they prove to be mechanically
stable.

Automatically and Semi-Automaticaliy
Operated, Devices

The automatic and semi-automatically

controlled devices differ only in that the

latter is capable of being operated manu-
ally or automatically at will. Under this

heading we can place lighthouses, cer-

tain types of mushrooms, traffic lanterns,

and traffic vanes. CVne of the principles

involved is that every so often the sig-

nals change, thus allowing traffic to pass

first in one direction, then in the other,

the period of change being entirely con-

trolled by the mechanism. The usual

signalling is done by means of lights of

various colors, either placed in mush-
rooms situated variously about the inter-

section, in traffic lanterns suspended over
the intersection or attached to poles at

the curb line or by a combination of

the two. One device, however, consists

of an arrow with the word stop on both
sides. It is suspended in the center of

the crossing by overhead wires and ro-

tated by a motor directly above it. A

whistle blows while the arrow is moving.
It is illuminated at night and can be
operated either from a box at the curb
line or from fire headquarters. By such
central control a complete route can be
cleared in case of necessity.

Lighthouses

The other principle involved is that of
the flickering light. The actual device
varies, some being lights placed in mush-
rooms, some on standards, some electric-

ally lighted and operated, and some light-

ed and operated by gas. Advocates of
the use of these devices claim that the
intermittent flashing light stands out
sharply and distinctly from all other
lights and commands attention. This is

undoubtedly true. Opponents, however,
claim that it distracts the attention of
the driver and produces fatigue particu-
larily at a time when he should concen-
trate on possible danger. The writer
heard one highway commissioner statie

that he would give every lighthouse in
his state to anyone who would pay the
freight on them, and another commis-
sioner from a different state as quickly
replied that he would pay the freight.

A combination of the lighthouse and
illuminated mushroom or button is used
in central islands in large intersections
when rotary traffic is instituted.

Flickering Light a Good Danger Signal

The writer believes that the use of
such beacons should be confined to danger
signals, indicating danger of the first

degree and installation be permitted only
under the strict supervision of the high-
way authorities. He also depreciates
their installation as advertising mediums.
As marine signals they have undoubtedly
proven desirable and dependable. The
highway signal is capable of somewhat
further development.

In all such devices as have been men-
tioned, emphasis must be placed on sim-
plicity. The device with a large numbel*
of moving parts and doing a number of
different things should be scrutinized
very carefully.

Synchronously Controlled Devices

The increasing congestion in our larger
cities and the nearness with which our
streets are reaching their capacity has
made it desirable to control traffic in
larger units than the single block. This
has caused the development of the vari-

ous synchronously controlled devices,

practically any of the devices using lights

being capable of this method of control.
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The Traffic Tower
The foremost example of this type of

device is the traffic tower or crow's nest

used either by itself or in combination

with traffic lanterns and mushrooms.

This is the most difficult type of traffic

regulation.

As usually practiced this type of con-

trol has simply minimized the delays in

starting and stopping at cross streets,

through the visibility of the signal over

greater distances and through the move-

ment of a somewhat larger unit than the

single block. It has by no means reached

the limit of its possibilities. It should

be possible through accurate counting

and charting of the traffic at each inter-

section to determine the exact length dt

time required for the traffic to pass

through that intersection, every way, at

every time of day.

Platoon Control

By a carefully worked out scheme of

progressively changing the traffic lights

along the main thoroughfare, instead of

synchronously changing them, traffic

might move in platoons, so that a ve-

hicle once having joined a platoon would

remain in that platoon throughout the

length of its journey. This platoon hav-

ing once started would not stop until

it had traversed the complete length of

the main thoroughfare, except in case

of emergency. Depending upon the speed

this platoon was permitted to have, 'eith-

er the maximum capacity of the thorough-

fare could be obtained, or the minimum
length of time taken to traverse the

length of the thoroughfare. This itself

could be varied depending on the time

of day.

Master Streets

In most cases it will be found that a

large degree of control will be exercised

on traffic on the main thoroughfares by

certain master cross-streets such as 42nd

Street, New York. By the progressive

change of the traffic signal, however, the

influence of this master street would be

minimized and traffic having passed it

would no longer be under its influence.

Cumulative Effect of Traffic Delay

The write desires to call special at-

tention to the cumulative effect of a

traffic delay. This is illustrated by a re-

cent investigation on the Interborough

subway. It was found that the delay

of one train two minutes resulted within

one-half hour of every train on the sys-

tem being ten minutes late.

Painted Lines

One feature of the painted line in as-

sisting traffic which the writer has never

heard mentioned is its value in helping

overcome the effect of glaring headlights.

The reason why the bright head light is

so serious is that the driver coming from
the opposite direction looks directly at

it. I have found that it take a con

scious effort to look away. In cities the

situation is further complicated by the

many other distracting lights.

The painted center line supplies some-

thing for the driver to focus his atten-

tion upon with the assurance that as

long as he remains on his side of the

line he will pass the cars coming from
the opposite direction in safety.

THE LAKEWOOD GRADEROOTER

The Graderooter is a new piece of pav-

ing equipment brought out this season

by the Lakewood Engineering Co., of

Cleveland. This machine, here illustrat-

ed, has been found particularly useLul

in scarifying the subgrade preliminary to

mechanical subgrading. It is used also

for practically all of the scarifying work

THE LAKEWOOD GRADEROOTER

found on the average road job and is

built very heavy to stand up under se-

vere service. Some contractors are us-

ing it in place of a rooter plow. It is

also being used for maintenance work
by state as well as county highway de-

partments.

The graderooter is furnished with two

sets of five teeth each, and one special

manganese tooth alone for particularly

heavy work. The machine weighs about

1,300 lbs. and can be furnished for tractor

or team hitch.
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NEW SIZE P. & H. GASOLINE
SHOVEL

A 1 yd. capacity shovel, operated either

by gas or electricity, has been brought
out by the Pawling & Harnischfeger Com-
pany, of Milwaukee, Wis. The new ma-
chine is very similar in design to the P.

& H. % and % yd. machines, which are

being so widely used in all parts of the

United States and even in India and
Japan.

Being driven by gasoline or electric

motor the machine is operated by one
man, no fireman being required. The
saving in this one man's wages alone

is considerable.

tor to bite into the heaviest digging.

The machine is designed to come with-

in standard railway clearances with only
a minimum amount of dismantling. This
is a very important feature for machines
that have much moving to do.

The shovel is mounted on P. & H.
corduroy traction, so called because it

really lays its own corduroy road. The
traction is very rugged being built en-

tirely of steel and is non-cloggable even
in the heaviest going.

A large southwestern railway system
is using two of these machines with gaso-

line motors on new right of way con-

struction; a large stone quarry has pur-

chased one with electric motor; and irri-

n

THE NKW SIZE P. & H. GASOLINE SHOVEL.

Another excellent feature of the gaso-

line or electric drive is the practical

elimination of fuel and water hauling ex-

pense. Another advantage is the ease

of operation in inaccessible places.

The crowding motion of the 1 yd
shovel is of the standard P. & H. design.

A manganese rack on the dipper stick

is driven by a heavy thimble roller chain
from a set of planetary gears. These
gears are mounted on the forward drum
of the machine. This gives a positive

crowding motion regardless of the posi-

tion of the dipper and enables the opera-

gation district in the Southwest has also

purchased one.

In addition to being used for a shovel,

by a simple change of booms, this ma-
chine is used with drag-line, clam-shell,

pile-driver, crane hook, etc.

GRAVEL HEATER AND DRYER
The Littleford Gravel Heater and Dryer

No. 74 is manufactured under the C. A.
Mullen patent, and makes use of a very
simple principle, whereby the combined
power and heat and ventilation make dry-
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4ng and heating very rapid and thorough.

It will heat all kinds of crushed stone

and gravel, but because of its construc-

tion, can not be used for sand. It is

adaptable for use by paving and building

contractors, roofers, street railways, main-

tenance departments, etc. It is indispen-

sible for winter concreting when large

quantities of hot materials are needed.

The heater and dryer is made entirely

of plate steel and consists of a large

fire chamber with sloping walls of per-

forated steel extending upward to a point

at the base of the charging hopper. At

different levels but uniformly spaced from

these walls are additional perforated

walls or flights.

In operation, the material to be dried

is loaded into the hopper at the top from

which it feeds by gravity into the open

flights on both sides of heater . As it is

suspended, in a thin layer, against the

perforated sides of the fire chamber, the

heat passes directly to and through It

THE LITTLKFORD GRAVEL HEATER
AND DRYER NO. 74.

carrying away every particle of moisture.

Hot dry material continually feeds to the

base where it can easily be removed.

This equipment is mounted on heavy

steel wheels and axles which are machine
turned and fitted with standard axle nuts.

A suitable handle is provided for drawing

it about. It is made in two sizes which

have heating capacities of two and four

tons per hour. It is manufactured and
sold by Littleford Bros., 460 E. Pearl

St., Cincinnati, Ohio.

TRADE NOTES
The American Gas Accumulator Com-

pany, of Elizabeth N. J., who make
traffic beacons and highway lighthouses,

have opened a New York office at 100

East 42nd Street, in the new Pershing

Square Building opposite the Grand Cen-

tral Station. In an effort to solve the

traffic problem and reduce the number of

automobile accidents, this company has

developed a traffic engineering department
which makes a survey of municipal traf-

fic conditions, bringing to bear known
engineering principles in other fields. It

is an interesting point to know that these

flashing traffic beacons and highway light-

houses operate in the same manner as the

government buoys and lighthouses in the

harbors of the United States, and other

parts of the world. They are sister lights

to the recently installed aviation routing

beacons of the U. S. air mail service,

located every three miles from 'Chicago

to Cheyenne to guide the transcontinental

night flyers.

A gasoline impact drill of the air ham-
mer type is now manufactured by the

Pennsylvania Gasoline Drill Co., Land
Title Bldg., Philadelphia, Pa. The drill-

ing unit is a self-contained, portable, gaso-

line hammer, so powerful and compact
that one man operates and transports it

from place to place. Like the self-con-

tained gasoline engine, this gasoline ham-
mer makes its own power, therefore no
other power equipment has to be trans-

ported with it. When first seen in opera-

tion, the lack of connection to other

agency of power causes wonder and force-

fully brings a realization of the terrific

power of gasoline when applied directly

to the hammer piston of this drill. The
drill is a demonstrated success and is

so regarded by large users of drilling

equipment.

A new type of deep well pump has re-

cently been perfected by the Worthing-
ton Pump & Machinery Corp., 115 Broad-

way, New York, operating on a principle

heretofore not used in pumps of this kind.

Although the pump is of the rotary class

the water is not elevated by means of a

conventional type of impeller but a form
of propeller is used very similar to that

employed for propelling ships.

The Chausse Oil Burner Company has

been incorporated to manufacture oil

burning apparatus for asphalt street re-

pairing, for installation in electric rail-

way cars, for production of house fur-

nace burners and the manufacture of oil

burning hand torches. The Company is

incorporated for $100,000 and its ofllcers

are: W. McK. White, president; W. G.

Chausse, vice-president; Wray P. White,

secretary. OflBces have been opened at

206 Lincoln Building, Detroit, Mich., and
plans are being made for the location of
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a factory either in Detroit or in a nearby
city. The apparatus which the Chausse
Company will make has been produced
in a small way for several years for use
by steam and electric railways, street

paving contractors and municipal boards
of work. The 3 gal. Chausse torch has
been a standard in steam railway signal

departments for several years in use for

thawing switches and signal mechanism.

IMPROVEMENT IN MIXER CON-
STRUCTION

One of the interesting improvements
noticed in the construction of concrete

for mixing and where it in no way inter-

feres with the mixing action. Pushing
the lever back moves the chute into the
discharging position. In the full discharge
position the chute is locked and does not
have to be held. The peculiar shape of
the cam provides the locking feature in
each position, no other arrangement being
necessary. Releasing the chute from eith-

er position is merely a part of the opera-
tion of moving the chute from one posi-
tion to the other. The operator simply
takes hold of the handle and moves it

forward or backward, according to the
position of the chute. By this new meth-
od the chute operates easily and quickly.

NEW DEVICE FOR OPERATING DICHARGE CHUTE OF SMITH MIXER.

mixers this year is the new device used

on the 7-S mixer made by the T. L. Smith
Co. of Milwaukee, for operating the dis-

charge chute. The simplicity of this

mechanism is shown in the accompanying
illustration.

The operating lever is pivoted to a short

arm that is keyed to the shaft to which
the chute is attached. When the operat-

ing lever is moved, a small roller, at-

tached to the end of the lever, follows

the outline of a cam that is bolted to the

mixer frame. Except for the rod which
extends across the mixer to enable the

chute to be operated from the other side,

these few simple parts constitute the com-
plete discharge operating mechanism.

In the illustration the lever is shown
in its extreme forward position. The
chute is locked securely in the position

THELITTLEFORDTRAIL-0-
HEATER

The problem of what to do with the
many army trailers now lying unused
in the storage yards of the state and
county departments and cities has been
solved by Littleford Bros., 460 E. Pearl
St., Cincinnati, 0., who have designed a
tar and asphalt heater which is expressly
made for mounting on the army trailer

chassis.

The placing of a tar and asphalt heater
on a spring suspended chassis with rub-

ber tires and roller bearing wheels has
solved transportation problems which in

the past had limited the use of this kind
of equipment. With this superior run-

ning gear, a tar and asphalt heater can
be trailed behind rapidly moving vehicles
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in safety, which enables the highway
department to cover more mileage and

do better work.

With this equipment, where the "patrol

system" of maintenance has been inau-

gurated, the repair gangs will cover their

districts more frequently and with great-

er efficiency and economy, and when not

used in this capacity it is large enough

to be used at the central mixing plant.

The kettle of this heater has a capacity

of 300 gals. All seams are electric welded.

A 2 in. draw-off valve is provided on

each side. The cover is arranged with

a warming hood under which a barrel

of tar or asphalt may be placed for drain-

ing. The furnace shell completely sur-

the "pup" roller, maintenance machinery,
road drags, wheeled scrapers, drag scrap-

ers, fresno and tongue scrapers, plows
and ditchers.

Austi7i Double-Ender—The Austin dou-

ble-ender, characterized as the most use-

ful road grader improvement of recent

years, is illustrated and described in an
8-page, 6x9 in. pamphlet, issued by the

Austin-Western Road Machinery Co.,

Wrigley Bldg., Chicago. This is a simple
but powerful attachment permanently con-

nected at both ends of the grader blade.

Its use increases the amount of work the
grader can do and the number of func-

tions the grader can perform. It is made
for every size Austin grader. When not

THE LITTLEFORD TRAIL-O-HBATER.

rounds the kettle. It is supported on
each side and bolts securely to the chassis

frame. It has a large fire box with an
improved type fire door and renewable
grate bars conveniently located at the

rear. It is provided with a large aSh
pit and draft control door.

TRADE LITERATURE
Road Machinery—Improved road mak-

ing, maintenance and earth handling ma-
chinery is illustrated and described in a
32-page, 6x9 in. catalog, entitled: "Signs

of Better Roads," recently issued by the

Austin-Western Road Machinery Co.,

Wrigley Bldg., Chicago. The following

equipment is covered: road graders, back
slopers, grader-scarifiers, double-ender,

elevating graders, road oilers, culverts.

in use the attachment is tucked back of

the blade and is not in the way. When
wanted the extensions are swung for-

ward and a bolt ^dropped in the quadrant
hinge holds them out. This increases the

length of the 12 ft. blade to 18 ft.

Irrigation Pumping—The pumping and
water distributing system of the Lind-

say-Strathmore irrigation project in Tu-

lare County, California, is described in a

well illustrated leaflet issued by the De
Laval Steam Turbine Co., of Trenton, N.

J. This district is an irregular tract on
the foot-hills of the San Joaquin Valley,

62 miles south of Fresno, and contains

15,500 acres, of which 8,000 are planted

with oranges and lemons. The water sup-

ply is obtained by pumping from wells in

the delta of the Kaweah River, and is

lifted to the high level flumes and pipe

lines by large centrifugal pumps driven
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A fleet af

Tarvia Motor

Trucks at the

Chicago Plant

"What Do You Mean
by Tarvia Service?"

TTUNDREDSof men interested in the

building and maintenance of good

roads have asked us this question. Here

is the answer:

First of all, Tarvia Service means that

we put at your disposal the skill of highly

trained road engineers—men with years

of experience in all types of road con-

struction. Without obligation, these men
will assist you in solving your road prob-

lems — construction, maintenance or

repair.

The next phase ofTarvia Service—and

a most important one—is the prompt

dependable delivery which the strategic

location of our branches assures. More-

over Tarvia is shipped in the form most

practical to your requirements—by our

own fleet of tank cars, in barrels or by
motor trucks.

Where it is delivered by motor trucks,

we follow a truck-dispatching schedule

as punctual and dependable as that of

the great trans-continental trains. These

trucks are manned by trained experi-

enced crews who lend their skilled co-op-

eration in the application of the Tarvia.

In brief, Tarvia Service is a real aid

to the road officials of any state, city,

town or community where prompt, effi-

cient road construction is the need. A
line to our nearest branch office will

start the wheels moving.

' Company

New York Chicago Philadelphii

St. Louis Cleveland Cincinnati

Detroit Kansas City Birminghan-

Minneapolis Salt Lake City Bethlehem
Youngstown Milwaukee Toledo
Baltimore Syri New Orleans Rochester

ForRoad Construction
Repair and Maintenance

THE BARRETT COMPANY. Limited

Montreal Toronto Winnipeg Vancouver St. John. N. B.

In wriUng to adverUsera please mention Municipal and County Engineering
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by electric motors receiving power from a

long-distanced transmission line. It is

well brought out that by good engineering

and the use of modern, large and highly

efficient pumps, irrigation can be intro-

duced in extensive tracts that were for-

merly either too distant from or too high

above the water supply to make their de-

velopment profitable.

Road Oilers, Sweepers and Sprinklers—
The Austin line of road oilers, sweepers

and sprinklers is adequately presented in

Catalog H, issued by the Austin-Western

Road Machinery Co., 400 N. Michigan

Ave., Chicago. This is a handsome cata-

log of 40, 9x12 in. pages. It illustrates

road oilers, heater attachment, oiler units,

trailer units, street sprinklers, sprinkler

units, street sweepers, sprinkler-sweepers,

brooms, motor sweepers and other Austin

machinery. The catalog gives much val-

uable information on road oiling, street

sweeping and sprinkling, etc.

Segment Sewer Blocks—Official Test

Data on Laclede-Christy Segment Sewer

Blocks are presented in a bulletin issued

by the Laclede-Christy Clay Products Co.,

St. Louis, Mo. The results of tests made

by Prof. J. L. Van Ornum, of Washington

University, St. Louis, are given in detail.

Water Softening Equipment—Graver
Zeolite Water Softening Equipment is de-

scribed in Bulletin No. 509 issued by the

Graver Corp., East Chicago, Ind.

Portable Electric Tools and Shop Eqiup-

ment—The Black & Decker line of port-

able electric tools and shop equipment is

presented in Catalog No. 5 issued by the

Black & Decker Mfg. Co., Towson Heights,

Baltimore, Md. The line includes: elec-

tric grinders, valve grinders, screw driv-

ers, electric bench and pedestal grinders

and electric air compressors. The catalog

contains 32, gi/gxll in. pages, and is at-

tractively printed.

Trailers—The use of trailers for reduc-

ing hauling costs in modern freight trans-

portation is illustrated and described in

a catalog issued by the Detroit Trailer

Co., 954 E. Milwaukee Ave., Detroit, Mich.

Trailers are shown for the hauling of

milk, lumber, coal and merchandise. This

company also builds a passenger bus

trailer which will carry 80 people safely

at a speed of 18 miles per hour, it is

claimed.

Excavating Equipment—The Pawling

& Harnischfeger Company, Milwaukee,

Wis., Manufacturers of Cranes and Exca-

vators, have recently issued new bulletins

featuring P. & H. Excavating Equipment.

Their 58-X Bulletin features the clam-

shell, dragline, orange peel, backfiller,

crane hook, electro magnet and pile driv-

ing rig, with which the P. & H. Excavators
may be equipped. The 16-X Bulletin fea-

tures P. & H. Trenching Machinery. Their
Testimonial Bulletin is made up of a se-

ries of letters written by a few of the

many users of P. & H. Machinery.

Excavator and Loader: "Smith Exca-

vator and Loader" is the title of an at-

tractive, 20-page, two-color catalog just

issued by The T. L. Smith Company of

Milwaukee. In addition to the usual des-

cription, illustrations, and specifications

of the excavator and loader, there are

several pages devoted to the five uses for

which the machine is designed, namely,

(1) Basements and general excavating

and loading; (2) Bank excavating and
loading of gravel, sand, etc.; (3) Stock

pile loading of gravel, sand, coal, etc.;

(4) Stripping of sand, gravel, clay and
rock; (5) Grading of alleys, streets and
general work. The new catalog also con-

tains facsimiles of seven letters from con-

tractors who own and operate Smith Ex-

cavators and Loaders, together with num-
erous illustrations of these machines on
typical jobs.

Truscon—/ Construction: A recent im-

portant advance in construction methods
for large buildings is the Truscon—I Con-

struction described in literature issued by

the Truscon Steel Co., Detroit, Mich.

Combining the essential advantages of

both reinforced concrete and structural

steel, this type of construction has been

successfully used in large buildings in

all parts of the country. It retains the

economy of steel inherent to reinforced

concrete but eliminates the expense and
inconvenience of form work. It has the

self-sustaining qualities of structural steel

but eliminates its excessive steel tonnage.

Although publicity has not heretofore

been given to this type of construction

it is now definitely established as shown
by the fact that millions of square feet

of it are in successful use. The pamphlet

"Truscon—I Construction Illustrated"

shows the character of the work and
quotes some of the endorsements it has

received. Many authoritative tests have

been made on this construction and some
of the facts and figures derived from these

tests are summarized in a book issued by

the Truscon Steel Co., entitled "Load

Tests." Generally this construction has

the approval of the building departments

of principal cities.
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Contracts Awarded

ROADS AND STREETS

Ala., Montgomery—Nixon & Phillips, Lineville,
Ala., awarded contract by State Hwy. Dept., to
build 2 rd. projects as follows: Henry Co., 11.799
mi. sand and clay rd. from Abbeville no. to County
line, at $68,652; Barbour Co. 13.537 mi. sand and
clay rd. from so. west cor. of Co. tliru Clio, to pt.

5 miles no. east of Clio toward Clayton, at $67,383.
Ala.. Montgomery—State Hwy. Dept. let con-

tracts for grading and gravel surfacing 25 miles
road from Opp to Florala, Covington Co., to
Stanley & Singer, Lafayette, at $244,291; 10 miles
bet. Evergreen and Bellville. Conecuh Co. to Kee-
nan & Kyser.
Ark., Little Rock—Oliver Constr. Co., Little Rock,

awarded contract to grade and gravel surf. 14 miles
Perryville rd. bet. Forest Park and Prothro's Camp
ground, at $154,600,

Cal., Calipatria—G. W. Cushing, Richmond, Cal.,
(also 1501 Brook Ave., San Diego) awarded con-
tract by City Trustees, for paving Main St. and
Holabird Ave., at abt. $80,902.

Cal., Long Beach—Two Miracle Concrete Corp.,
Great Falls, Mont. (temp, address, Alexandria Ho*
tel. Long Beach) awarded contract at approx.
$486,000 for improving streets and constructing
storm and san. sewers in Dist. 4, or the Belmont
Shore Dist., involving 870,746.91 sq. ft. 5-in. con-
crete paving including grading at 27c ft.; 33,610.19
ft. curb at 70c ft.; 168,573 sq. ft. walk at 21c ft.

Contr. also includes storm drain requiring 10,923
ft. reinf. cone, pipe 6-in. to 42-in. diam. ; san.
sewer requiring 54,326 ft. cem. pipe from 8-14 . in.

diam., 1,377 ft. 12-in. cast iron pipe, 202 manholes,
4 flush tanks, 71 lampholes and 78 catch basins
also sewage pumping plant with pneumatic eject-
ors costing $22,400.

Cal., Los Angeles—Geo. H. Oswald, 366 E. 58th
St. awarded contract for impvt. of Diaz Ave.—Rita
St. to Ventura Blvd.—at $45,111, involving grading
at $6,500 (lump sum,; 194,772 sq. fe. Topeka paving
at 19.4c ft.; 290 sq. ft. grading and oiling at 9c
ft.; storm drain complete, $800. H. H. Peterson,
Loma Portal, awarded contr. by Co. Supvrs., for
impvt. of Ocean Ave. bet. east City limits of Long
Beach east to Avenue 19 at $60,700.

Cal., Santa Ana—Steele Pinley, Santa Ana,
awarded contract by Co. Supvrs., for road constr.
in Rd Imp. Dist. No. 20, La Habra, at $199,640.

Ct., Hartford—E. Balf & Co., State St. awarded
contract for paving 6,100 ft. Park St., 3-in. asph.
on 6-in. base. Bngr.'s est. $156,000; 2613 ft. Broad
and Webster Sts., 40 ft. and 30 ft. respect., 3-in.
asph. on macadam. Est. $42,000; 3,285 ft. Wash.,
and Ann Sts., 41 ft. and 10 ft. respect., 3 in. asph.
on 6-in. cone. Est. $65,000; patching 1'0,000 sq. yds.
Est. $26,000.

Conn., Manchester—B. Balf, 26 State St. Hart-
ford, awarded contract for paving 4,000 ft. Main
St., 80 ft. 3-in. asph. on 6-in. concrete, at $92,000.

Fla., Lake City—C. F. Lytle, Jacksonville, Fla..
awarded contract to hard surface with concrete
2 sects, of road No. 2, so. of Lake City, Columbia
Co., Proj. Nos. 27-A and B, at $493,926.

Fla., Miami—T. B. McGahey Co. awarded contract
at $300,000 for $158,268 sq. yds. bitum. pavement,
penetration; J. P. Morgan & Co., at $300,000 for
75,887 sq. yds, sheet asph, paving. Both contract-
ors located in Miami.

Fla,, Miami—Bunnell & Cail, awarded contract
to lay 75,498 sq. yds. concrete sidewalks, at
$150,000.

Fla., Tallahassee—Barber-Fortin Co., Gainesville,
awarded contracts for constr. of broken stone base
course on 5 mil. rd. bet. Sharpes and Titusville,
Brevard Co., 5 miles road betw. Bonaventure and
Eau Gallic. Brevard Co. and 14.4 miles bet. Bun-
nell and Volusia County line, Flagler Co., at
$89,326, $87,930 and $186,900, respectively.

Ga., Atlanta—State Hwy. Comn.. let contracts
for 6 road projs. as follows: Polk Co. 5.03 mi.
chert rd. to R. L. Killian Co., at $104,525; White
Co. 9.996 mi. top-soil rd. to Nichols Constr. Co.
at $86,862; Bibb & Wayne Cos., 7.1 miles sand
clay rd., also 11 creo. timber brdgs., and 100 ft.
steel span brdgs. to Dales & Co., at $57,739; Lump-

kin Co., 3.32 ml. top soil rd. to T. P. Wright,
Atlanta, at $28,153; 1.64 mi. in Echols and 4.01
miles in Lowndes Cos., to Bryson Livestock (Jo.,
Jacksonville, Fla.

Ind., Indianapolis—McCoun Constr. Co., Nobles-
ville, awarded contr. by Marion County Commrs.,
for constr. of 5-mile cone, pavement on Michigan
Rd. northwest of Indianapolis, at $196,643. Con-
tract calls for use of Indiana stone.

la., Manning—J. S. McLaughlin & Sons, Mankato,
Minn., awarded contract for paving, curbing and
guttering here, at $155,480.

Ky., Whitesburg—Commofori Constr. Co. Whites-
burg, awarded contr. for constructing 8 miles high-
way from Whitesburg to Harlan, Letcher Co., at
$112,000.

Ky., Frankfort—State Hwy. Comn., let contracts
to grade, construct draining, structs., etc. on 8
roads as follows: Morgan Co., 15.925 mi. W. Lib-
erty-Frenchburg Rd., to Ellis & Smeathers, Owens-
boro, Ky., at $198,125 for rein. cone, pipe; Kenton
Co., 10.282 mi. Covington-Falmouth rd. to Herman
Hughes Constr. Co., Cincinnati, O., at $344,550 for
rein. cone, surf., with cone. pipe. Central City-
Calhoun Rd., from end of State Proj. 10 to McLean
Co. line, Muhlenberg Co., 4.37 miles Central City-
Calhoun Rd.—end of St. Proj. 10 to McLean Co.
line to J. C. Ellis, Owensboro, at $21,803 for imprts.
with rein. cone, pipe; Henry Co., 3.917 mi. New
Castle- Shelbyville Rd.—New Castle to Eminence

—

to Berman Adams, Winchester, Ky., at $37,273;
waterbound macad. with local stone. Webster Co.,
3.879 mi. Dixon-Henderson Rd.,—Henderson Co.
line to end of FAP 34, to W. C. Carter, Clay, Ky.,
at $21,029; rein. cone, pipe; Webster Co., 4.915
mile.s Dixon-Madisonville Rd. from Hopkins Co.
line to end of FAP 34 from J. C. Ellis at $31,136
for rein, cone pipe; Harlan Co. 5.905 mi. Harlan-
Pineville rd.—^Wallins to Bell County line, from
Eastern Constr. Co., Harlan, Ky., at $77,797, for
rein. cone. pipe.

Ky., Frankfort—R. B. Tyler & Co., Louisville,
awarded contracts to improve 2 roads as follows:
Hardin Co., 6 miles. Western Dixie Hwy.—Red
Mill to Hart Co. line, waterbound macadam surf,
at $42,179; 9 miles watebound macad. surf, on
Western Dixie Hwy.—so. corp. limits of Elizabeth-
town to 9 mi. so. and nr. Red Mills, at $65,154.

La., Alexander—A. E. Perry, Colfax, La. award-
ed contract to pave 5th St.—Scott to St. Ann
Sts. ; pave, lay walks and curbs and construct
storm sewer on 7th St. from Monroe to Casson,
at $150,399.

La., Colfax—A. E. Perry, Colfax, awarded con-
tract for paving 5th St.—Scott to St. Ann Sts.

—

vertical fibre brk. on cone; also storm sewer in
7th St. at $150,400.

Md.. Baltimore—P. Flannigan & Son, Harford
Rd. & Bait. & Ohio R. R., awarded contract for
21,010 .sq. yds. Contr. 234NA. asph., at $91,136.

Mass., Boston—L. Carchia, West Roxbury, (Bos-
ton, P. O.) awarded contract for bitum. macadam
paving 3.75 miles rd. 18-20 ft. in Burlington bet.
Woburn and Billerica, at $131,919.

Mich., Grosse Pointe— (Detroit P. O.)—G. R.
Cooke, 1260 Penobscot Bldg. Detroit, awarded con-
tract for grading and paving 18,350 sq. yds. Neff
Rd., sheet asph. on 6-in. cone, with cone, curb, at
$100,000.

Mich., Holland—Richard Overweg, City Clerk, let
contract to H. J. Glower & Son, Muskegon, Mich.,
for 75,000 sq. yds. asph. pavement, at $202,708.

Mo., Jefferson City—Following contracts let by
State Hwy. Dept. ; to grade, construct drainage
structs., etc.: Callaway Co., 2 sections to Tim
Ryan & Sons, Missouri Valley, la. ; 5 miles from
Fulton to Jeff. City, St. Proj., Route 15. Sec. 48,
at $22,571 and 3.655 mi. from Fulton to Jefferson,
St. Proj., Route 15, Sec. 49 at $13,363; Clay Co.,
3.171 mi. cone, from N. Kans. City to Excelsior
Springs, St. Proj. Route 10, Sec. 1, to Highway
Constr. Co., Webb City, Mo. at $97,196; Stoddard
Co., 2.898 mi. cone, from Fisk to Porter. St. Proj.,
Route 16, . Sec. 83, to Service Construction Co.,
Poplar Bluff, Mo., at $104,738.

Mont., Great Falls—Fitzgerald & Staunton, Great
Falls, awarded contr. for 11 miles gravel surface
bet. Cascade and Ulm, at $80,366.

Neb., Beatrice—Abel Constr. Co., 318 Terminal
Bldg., Lincoln, awarded contract for asph. con-
crete paving at $80,000.
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Nev., Carson City—Dodgre Bros. & Dudley Contg.
)., Fallon, Nev., awarded contract for constr. of

;c. F. Rte. 6, state hwy. in Clark Co. bet. Crystal
id west slope of Mormon Mesa, 20.72 miles at
85,181.
N. J., Morristown—C. H. "V\Mnans Co. 205 Broad
. Elizabeth, awarded contract by Morris Co. for
iving 2y2 miles Valley Rd. amesite on cone, at
18,773.
N. Y., Oneonta—W. P. McDonald Constr. Co. 17
'. 42nd St. N. T. City, awarded contract for
irbing, guttering, asph. cone, and rein. cone.
Lvements, etc., at $204,337.
N. Y., Troy—Fitzgerald Bros. Constr. Co., Inc.,

rector Bldg., awarded contract for repairing asph.
Lvements at $3.10 per c. y., and .$13 per ton for
nder, total $25,000; cone, paving 2nd Ave. to
elmar Contg. Co. Inc., 401 Proctor Bldg., at
57,057.
N. C, Raleigh—Following contracts let by State
wy. Comn. for 12 road projects: Chowan-Per-
limans Cos. 11.83 mi. hard surf, to Smith Bros,
ic, Dallas. Tex. at $296,635; Columbus Co., 12.89

i. hard surf. bet. Brunswick Co. line and Bolton
1 Jas. O. Hayworth, Chicago, 111., at $265,013;
artnett Co., 10.74 mi. soil rd. to F. P. Holder,
jfferson, Ga.. at $52,800; for roadway, and to T. J.

ewell, Clinton, N. C. at $49,646 for bridges;
range Co. 10.74 mi. grading to Dicuss Bros., San-
ird, N. C, at $50,107, and for brdgs. to Richards
ros., Raleigh, at $17,693. Wake Co.. 7.81 mi.
-ading and structs. to C. G. Kershaw Contg. Co.,

irmingham, Ala., at $36,788 for roadway, and T.

Newell at $47,703 for structs.: Randolph Co.,

97 mi. hard surf, to Allport Constr. Corp., Rich-
lont, Va., at $279,931: Cabaia-us Co., 8.59 mi. soil

I. bet. Mecklenburg Co. line and Stanly Co. line

. Lee J. Smith, Charlotte, N. C, at $40,557, for
)adway and to W. M. Lefler. Wadeville, N. C,
: $67,409; Ashe Co. 3.53 mi. hard surf, from Jeffer-

m Orion to Overstreet & Nance, Bedford, Ga., at

08,431; Haywood Co. 11.66 mi. hard surf, to A. J.

'ardrep. Knoxville, Tenn., at $372,415; Madison
o., 6.71 mi. shale rd. to Reynolds Constr. Co..

rhite Pine, Tenn., at $103,459 for roadway, and
) Moore Concrete Products Co., Andrews, N. C,
: $63,784 for structs.
N. D., Fargo—Birch & Sons, Fargo, awarded
jntract for 40,000 sq. yds. bitulithic paving on
ollege Ave.. 9th Ave. N. and 10th St.. at $47,671,

i3,353 and $37,824, respectively.
O., Euclid—Cleve'and Trinidad Paving Co., The
rcade, Cleveland, awarded contract for grading,
irbing and paving 19,310 sq. yds. on 8 streets,

sph., at $102,877.
Ore., Astoria—McLean & Williams, Astoria,
w.'irded contract by Clatsop Co. Court for paving
ne mi'e market road and 5 miles main Neha'em
wv., at total of $136,603.
Ore., Portland—Guy F. Atkinson, Portland,
warded contract for 24 miles constr. work on
lugene-Florence rd. thru the Siuslaw national for-

st of Oregon, at $366,835. Proj. will include
learing, grading, crushed rock and gravel surfac-
ig: also bridge constr.
Ore., Salem—Hetrick. Cline & Gardner Port'and,
warded contract by State Hwy. Comn., for impvt.
f Otter Rock-Agate Beach section of Roosevelt
oast hwy., at $181,000.
Tenn., Dyersburg—Rhodes & E'er. Nashville,
warded contract for impvt. of 7 asphalt streets,

^''ork starts June 1. ^

Tex., Corsicana—F. P. McElwrath, Corsicana,
warded contract for 7.71 miles 9-ft. cone, pave-
lent on S. H. thru Richland Creek Bottom, at
85 997
Tex., Liberty—Houston Construction Co., 3102
IcKinney Ave., awarded contract to pave 25 miles
oad at $215,000.

Wash., Olympia—C. W. Payne, Spokane, award-
d contract for grading, draining and paving with
oncrete about 4.85 miles Sunset Hwy.—Spokane
;o. line to Reardan in Spokane and Lincoln Cos.,
t $161,503.

Wash., Olympia—Following contracts let by State
Iwy. Cmn. : Inland Empire Hwy., Garfield Co.,
>omerov West, 1.43 miles to Pacific Coast Paving
:o., 910 Rust Bldg., Tacoma. Wash., at $8,802:
'acific Hwy., Lewis & Cowlitz Cos., 4.42 miles,
s'eals to Toledo, at $141,278 to Goetz & Brennan,
17 Seaboard Bldg., Seattle; Inland Empire Hwy.,

Stevens Co., 6.90 miles at $43,963 to Mitchell Bros.,
127 E. Mission Ave., Spokane, Wash.; Sunset Hwy.
Douglas Co., 3.07 miles, at $99,475, to Yakima
Paving Co., 322 Perkins Bldg., Tacoma. Wash.
W. Va., So. Charleston—(Charleston P. O. ) Dave

French, Concrete Highway Constr. Co., Catletts-
burg, Ky., awarded contr. for paving and sewer
constr. (asph. or cone.) at $200,000.
W. Va., Logan—P. Minotti, Logan, awarded con-

tract for paving 3.4 miles of road from Monitor
Jet. to Holden, 7-in. cone, at $116,316.
W. Va., Welch—Danville Contg. Co., Danville,

awarded contract for grading 7.4 miles rd. from
Brad.shaw to Grundy, Dandy River Dist., at $65,825;
hard surfacing 14 14 mi. rd. from Thorp to Jenkin-
jones and Keanette to Leckie, Adkins Dist. to
Valdwin & Jennings, Gary, at $340,000.

SEWERAGE AND SEWAGE TREATMENT
Cat., Long Beach—Griffith Co. L. A. Ry. Bldg.

L. A., awarded contract at $105,000 for constr. of
Linden Ave. storm drain sewer and extension
(rein. cone, pipe 12-in. to 42-in. diam.); Peter P.
Janich, 1395 St. Louis St., Long Beach, awarded
contract for constr. of 14-in. rein. cone, drainage
sewer in Bennett Ave., Ximeno Ave., and alleys
(Quincy storm drain extension), at $1,995.

Gal., Los Angeles—Croatian-American Inv. Co.,
Inc.. 208 W. 2nd St., awarded contract for constr.
of sewer complete in Burch PI.—Country Club Dr.
to 12th St.,—at $57,700.

Cal., Pasadena—Joe. Chutuk, awarded contract
for constr. of segment block sewer at sewage disp.
plant at City farm at $43,007.

Cal., Riverside—H. D. Churchill Co., 350 Merrick
St., Los Angeles, awarded contract for constr. of
san. sewer system, wye branches, manholes, clean-
outs, boxes, sludge basins, piling and cone, syphons
in various streets, at $117,348.

Cal., Whittier—Harvey Hanawalt, La Verne,
awarded contract for constructing lower end out-
fall sewer and disposal wk., including Imhoff tanks
and sludge beds. This omits filter. Contr. price
$48,000.

Que., Montreal—Contract for sewer in Patricia
and Tiffin Sts. to A. Thezand. 885 St. Catherine St.
East, at $11,582 and $1,012 respectively; Decarie
Blvd., Fallon and Boyce Sts. to Toussaint Bros.
383 St. I. Denis St. at $2,463; $2,123 and $1,457,
resDtc: St. Zotique St. to P. DeSantis. 3929 St.

Hubert St., at $4,521; Eadie St. to C. Frascarelli
& Co. 654 Berri St.. at $18,177.

N. B., St. George—Stephen Constr. Co., Prince
William St., St. John, awarded general contract for
extension to sewers, at $36,000.

Ind., So. Bend—G. F. Santry Co. 809 S. Leavitt
St. Chicago, award, contract for 5,986 ft. 6-12 in.

vit. clay sewer, etc. in Clyde. Kinyon. Anderson.
Medora. Lafayette and Marietta Sts. Indiana and
Parkovaish Aves., at $12,456. Engrs'. E.st. $14,629;
Staples & Ackerman, 424 W. Madison St., 7,789 ft.

6-15 in. vit. clay sewers in Fairview. Ca'vert and
Victoria Sts. and Oak Park Court at $15,927.

Engrs'. Est. $18,398; G. McGillicuddy, Valnarai.so.
4.995 ft. 6-18 in. vit. ciav in Lrookfield and William
Sts., at $12,241. Engrs'. Est. $12,471.

Ky., Louisville—Cannel-Conrad Constr. Co.
Brook St. and Avery Ave. for 34th Street sewer
and laterals at $120,334 and $47,203. respective'y.

Ky., Paducah—E. R Far ^'n- rn .
^rvi Rohir.son

Bldg.. Racine, awarded contract for 14,833 ft. 6-42
inch rein. cone, and vit. cay sev.ers, a^ ,t.i.,8ol.

Md., Baltimore—Ryan Constr. Co.. 735 Real Est.
Tr. Bld.g., Phila.. awarded contract for storm water
constr. 57. at $107,003.

Mass, Boston—Wm. Barrett & Co., awarded con-
tract for sewerage works in Bedford St., at $8,811;

C. & R. Constr. Co., awarded contract for sewerage
works in Farragut rd. extension and outlet in

private land. So. Boston, at $37,935; Jno. Williams
& Co., awarded contract for sewerage works in

Stowe Rd., at $7,933; R. Zoppo. contract for sewer-
age works in Dana Ave., at $4,243.

Mass., Boston—V. Barletta, awarded contract for
bldg. Dorchester brook sewer in E. Cottage St. and
Humphreys St., from Norfolk Ave. to Holden St.,

Dorchester, at $58,033; M. DeSisto Co., awarded
contract for sewerage works in Prospect St., etc.,

at $5,417; C. Russo, contract for sewerage works
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in Ashland St.—Hyde Park Ave. to so. side of
Sutton St. W. Roxbury. at $11,075.

Mass., Framingham—R. H. Newell, Uxbridge,
awarded contract for 7 mi. 6, 8 and lO-in. sewer
pipe in FraminRhani and 5 mi. Saxonville (Fram-
inpham, P. O.) at $115,9G0.

Neb., Humboldt—Asplund Constr. Co., Tecumseh,
awarded contract for sewer system, at $28,551.

Neb., Mllford—Arthur Dobson Co., 809 l.st Na-
tional Bank Bldg., Lincoln, awarded contract for
san. sewer system at $30,685. •

N. J., Glen Rock—(Rid^ewood, P. O.)—Sewerage
system, 3 sects, to E. B. Edgar, Scotia, N. Y., and
1 sect, to Alberto & Co., 208 Hamburgh Ave., Pat-
erson: sewage disposal plant and pumping sta. to
M. Averill, 196 Woodside Ave., Newark—total cost
approx. $290,000.

N. J., Matawan—Seaman & Letzkus Co., Stone
Harbor, awarded contract for 6.5 miles 6-12 in.

sewers, at $84,423; sewage disposal works at
$16,998.

N. Y., Buffalo—F. L. Cohen, Inc., Prudential
Bldg., awarded contr. for 33 ft. 6-in. by 32 ft. 6-in.

rein, cone storm water drain at Scajaquada Creek
at $1,379,233.

N. Y. Long Island City—M. E. Connolly, Pres.
Queens Boro. Queens Subway Bldg., let contract
for sewer in Goodrich St., to Green Contg. Co.,
734 Vernon Ave., Brooklyn, at $9,869; 77th. 101st,
78th, 89th and 130th Sts., to E. J. Kelly, Jr., Flush-
ing, at $22,852; to D. Bonnacci, 672 Degraw St.

Brooklyn; sewers in Bliss St. $8,194, 95th St.,

$6,101, 95th Ave., $22,853, 84th St., $29,369; Seaside
Contracting Co., 193 Beach 108th St. Rockaway
Beach, Kimball Ave., at $9,663; J. Gallo, 203 Divi-
sion St. Brooklyn, awarded contract for sewer in
Mitchell Ave. Lawson, Millard & Norwood Sts.,

etc., at $63,022.
N. C, Fayetteville—Tucker & Laxton, Realty

Bldg., Charlotte, awarded contract for sewerage
system, at $150,000.

N. C, Marshvllle—J. B. McCrary Co. 3rd Natl.
Bank Bldg. Atlanta, Ga., awarded contract for
sewerage and water works systems here, at
$75,000.

Ohio, Akron—Schroeder & Caputo Constr. Co.,
1950 W. Federal St., Toungstown, contr. for 8-20
in. vit. sewer, at $6,364; S. Main & Emeling Sts.,

30-in. brk., $25,158; S. Arlington St. Dist. Cont.
6, 3-in. and 36 in. brk. pipe, $46,018; S. Arlington
St. Dist. Cont. 3, 8-in. 12-in. 15-in. 18-in. 24-in.
all vit. pipe, $25,000. H. T. French Constr. Co..
688 Noah Ave. W. Market St. outlet sewer. 30-in.
64-in., 63-in. open cut, $25,450 ft. 63-in. in tunnel;
all foregoing brk. pipe—total $135,905.

Ohio, Cleveland—Contr. for 1.430 ft. 24-in. vit.
tile sewer in Melba Ave. to. G. Derwish, Cleve-
land, at $4,498; 320 ft. 3 C and 320 ft. 2 C brk.
sewers in Prince Ave. to J. Lahnom, 1133 E. 71st
St. at $26,228; 17,613 ft. 18-30 in. vit. clay sewer
in Ridge Rd. Impvt. 9, Sec. A, to D. Zullo, 10614
Frank Ave., at $233,272.

Ohio, Cleveland—Salem & George, 3645 E. 140th
St. awarded contr. for 6,125 ft. 12-20 in. vit. clay
sewers in E. 117th St., E. 143rd, E. 146th and
E. 147th Sts., at $43,349.

Garfield Heights—(Cleveland, P. O.)—A. Lanese
Co., Columbia Bldg., Cleveland, awarded contract
for vit. clay and c. i. sewers and water mains
in E. 139th St. Neltrove, Alvin and Rexwood
Aves., at $33,349; Saybrook Ave., E. 126th and
139th Sts. to D. Rossi & Marcelleti Co., 13701
Benwood Ave., at $12,205.

Ohio, Youngstown—Contract for Mahoning Co.
vit. and concrete sewerage system in Boardman
Dist. Sec. 1, awarded to Turner Contg. Co. Park
Theater Bldg., at $28,699; Sec. 2 to Turner Constr.
Co., 242 Madison Ave., N. T. City, at $52,108;
Sec. 3, to F. George, 657 Mahoning Ave., at
$83,151; Sec. 4, to Grubb & Andrews, Toungstown,
at $48,210.

Pa., Pottstown—D. H. Whitmer, Hagerstown,
Md., awarded contract for laying 53,050 ft. 4-18
in. vit. sewer pipe, 5 tons c. i. pipe, etc., ai
$86,409.

Tex., Denton—W. M. Jagoe, awarded contract
to construct sewage disposal plant, at $40,000.

Tex., Navasota—Smith Bros., Inc., 311 Central
State Bank Bldg.. Dallas, awarded contract to
construct storm sewer; Lock Joint Pipe Co., Dal-
la.s, Tex. contract for pipe at $31,540.

Wyo., Laramie—D. S. Reid, Denver, Colo., award-
ed contract for outfall sewers and sewage disp.
plant on basis of alternate outfall and 27-in. lock
joint pipe on outfall, at $117,094.

WATER SUPPLY AND PURIFICATION

Cal., Burbank—Claude Fisher, 610 Wright &
Callender Bldg., Los Angeles, awarded contract for
furnishing and laying 9,000 ft. 6-in. stand, screw
wrought iron water pipe on Magnolia Ave. at
$1.44 ft. and 2.500 ft. 4-in. same type pipe, at
84c ft.

Cal., Los Angeles—Sidney Smith, 2025 Bay St.
awarded contract for constructing water distribut-
ing system for Dilling & Lichty in their Florence
Ave. Heights Tr. Hyde Park, involving 2,000 ft. 6-
in. screw casing at $1.25 ft.; 2,500 ft. 4-in. at 77V2C
ft.; 5,000 ft. ^Va-in. pipe dipped at 42c ft.; 10,000
ft. 2-in. pipe dipped at 42c ft.; also fittings and
valves at cost plus 20%; also contract with H.
Middleton for furnishing and laying cast iron water
mains with cement joints. Belle Meade Tr. involv-
ing 5,800 ft. 6-in. CI B. bell & spigot pipe at $1.50
ft.; valves and fittings to be paid for extra; also
contr. with Title Ins. & Trust Co., thru T. C.
Shoults Co. for furnishing and constructing pipe
lines for water sys. in New West Hollywood Tr.,
involving 1,000 ft. 4-in. pipe at 771/20; 5,125 ft. 3-in.
pipe at 65c ft; 8,000 ft. 2-in. pipe at 40c ft., valves
& fittings and labor for installing same at cost
plus 20%.

Cal., Los Angeles—Sidney Smith, 2025 Bay St_
awarded contracts for following work: Pipe lines
Park for Snodgrass & Peters, all 3 tracts are in
m Tr. 6115 for H. A. Greene, abt. $2,500; pio"
dnes for water sys. in Inter-Mountain Invest.
Corp. tract, at $4,500; pipe lines in Washington

Cal., San Marino—Sidney Smith, 2025 Bay St.
Los Angeles, award, contract by San Gabriel Val-
ley Water Co., for trenching and laying 6,200 ft.

cast iron pipe with cement joints at 55c ft.; and
3,500 ft. 4-in. cast iron pipe with cement joints
at 35c ft. Pipe is to be laid in the Oak Knoll
Dist., of San Marino.

Cal., Santa Ana—U. S. Cast Iron Pipe & Foundry
Co., 705 Wright & Callender Bldg., Los Angeles,
awarded contract for furnishing city with approx.
1,000 tons cast iron water pipe, at about $60,000.

Ont., No. York Twp Contracts awarded by
Twp. Council for installation of new water works
system are as follows: Dam, pump house, filtr.

plant, R. Campbell & Co., at $39,230; pumping ma-
chinery, Bauden Machy. Co., at $12,117; filtration
equipment, International Filtration Co., at $12,050;
elevated steel tank, Morton Steel Co., $16,300; cast
iron pipe. National Iron & Pipe Co., $19,000; tank
foundations, Rocco & Co., $2,065; laying mains,
Rocco Co. and Rusicco & Co., at $4,426.

Ct., Manchester—R. G. Bent Co.. 183 Ann St.,

Hartford, awarded contract by Orford Soap Co.,
Hilliard St. for rein. cone, reservoir, 200,000 gal.
capy., Engr's. estimate $60,000.

La., Plaquemine—City let following contracts for
installation of water and light plant: Fairbanks-
Morse & Co., New Orleans, at $78,545 for all ma-
chinery in power plant; Hayden Constr. Co., Pass
Christian, Miss., general contract at $12,000; Na-
tional Cast Iron Pipe Co., Birmingham, A'a., c. i.

pipe; Gray Artesian Well Co., Pensacola. Fla., at
$4,000 for artesian well; Columbia Iron Wks., Chat-
tanooga, Tenn., for hydrants and valves.

Minn., WInsted—Phelps-Drake Co., 719 Metro-
politan Bldg., Minneapolis, awarded contract for
water works system at abt. $30,000.

N. Y., New York—Wataga Contg. Co., awarded
contract for hauling and setting valves and hy-
drants in various streets, at $39,000; mains in
Broadway, Amsterdam, 10th and 11th Aves., W.
51st St., 54th. 57th Sts., etc. to Beaver Eng. Co.,
57 Chambers St., at $94,410; contract for furnish-
ing, delivering, unloading, stacking and storing
cast iron pipe, special and valve box castings,
valves and double nozzle fire hydrants, to Kennedy
Valve Mfg. Co., 95 John St., at $34,390; Norton
Eng. Co.. 510 W. 149th St., awarded contract
for mains in Webster Ave., Bronx Boro., at
$42,000.
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Minn., Worthington—J. G. Robertson, 2542 Uni-
versity Ave. St. Paul, awarded contract for 1
water tube boiler and underfeed stoker. 3O0 h. p.,
at $23,375.

N. C, Mooresville—City let following contracts
for constr. of water system costing approx.
$155,000: Quion and Withers, Gastonia, pumpg. sta.,
filter house, auxiliary station, coagulating basin,
storage reservoir, exterior piping, installing pump-
ing equipment and laying pipe lines; Tucker &
Laxton, Charlotte, filter equipment; Glamorgan
Pipe & Foundry Co., Lynchburg, Va., furni.sh c. i.

pipe; Morris Mach. Wks., centrif. pumps; Chicago
Bridge & Iron Wks., Chicago, wash water tanks;
Grinnell Co., Charlotte, Columbian valves; City
will construct necessary elec. line for pumping
purposes.

Ohio, Cleveland—Schirmer O'Hara Co., 2031
Euclid Ave., awarded contract for superstruct. of
pumping station, 1 sty., 180x193 ft., 67 ft. high
brick, steel and cone, at $516,568.

Ohio, Euclid—A. Harra Co., Ulmer Bldg. Cleve-
land, O., awarded contr. for mains in Emerson,
Prasse, Telhurst and Rainbow Rds., at $16,952;
Liberty Rd. to Joseph & Co.. 877 Orange Ave.
Cleveland, at $10,255; Liberty Rd. to Consolo &
Palermo Constr. Co. Benwood Ave., Cleveland, at
$12,827. Work includes 9,757 ft. 4, 6 and 8 inch
cast iron pipe.

Ohio, Toronto—J. W. McLaughlin, Park Bldg.,
Pittsburgh, Pa., and Roberts Filter Mfg. Co., 6th
& Columbia Sts.. Darby, Pa., a'warded contract
for filtration plant and water works, at $142,100.

Va., Richmond—City let following contracts for
constr. of City's filtr. plant: Contr. No. 1 to Whit-
ing-Turner Constr. Co., Stewart Bldg., Baltimore.
Md., for filter plant sub-struct., at $337,415; Contr.
No. 2, filter plant equipment to Roberts Filter
Mfg. Co., Darby, Pa., at $193,650.

Wn., Longview—Long Bell Lumber Co. awarded
contr. for san. sewer 45,000 c. y. excav., 29,000
lin. ft. 8-30 in. pipe to Bardsen & Co., Butte,
Mont.; storm sewer, 26,000 c. y. excav., 39,000 lin.

ft. 10-54 in. pipe to J. D. Hanley, 1316 Rodney
St., Portland, Ore. Engineer's est. $150,000.

Wash., Longview—Long Bell Lumber Co. award-
er contract for water system for town, involving
56,000 lin. ft. 6-24 in. cast iron mains; 13,000 c. y.
excav. to J. Payne, Kelso; Engineer's est.

$100,000.

Wis., Wauwatosa—G. E. Zimmerman, 3402 Grand
Ave., Milwaukee awarded contract by Met. Sewer-
age Comn. for inain sewer from end of Cont. 1

in State St. to county institutional bldgs., at
$247,112.

Prospective Work

ROADS AND STREETS

Ark., Pine Bluff—Plum Bayou Road Impvt. Dist.
A. E. Wright, Chmn. contemplates expending
$200,000 for constr. of 20 mile gravel rd. in north-
ern part of Jefferson Co. Elbert H. Reynolds,
Engr.

Ark., Walnut Ridge—Three Street Impvt. Dists.
have engaged engineers to submit plans and ests.
of cost of paving streets. Districts Nos. 1 and 2

retained G. S. Buchanan, Morrillton and Dist. No.
3, Wm. B. Hodgens, Walnut Ridge, as engineers.

Fla., Inverness—Citrus Co. Commrs. plan to
complete State Rd. 5 together with lat. rds. thru
County. $750,000 bonds voted.

Fla., Jacksonville—$2,350,000 bonds voted by Du-
vall County for bldg. 6 roads; $450,000 for con-
struction of 2 bridges.

Fla., Punta Gorda—State Road Dept.,—H. B.
Phillips, Chrmn., Tallahassee—plans to complete
section of Punta Gorda-Fort Myers road and ap-
propriated $75,000; Charlotte Co. to receive $50,000.

Fla., Tallahassee—State Rd. Dept.—H. B. Phil-
lips, Chrmn.—Plans improving 6 roads and appro-
priated funds as follows: Lee Co., St. Rd. 5,

$25,000; Charlotte Co. rd., $50,000; surf. S. A. Rd.
107, shell or rock. DeSoto Co., $25,000; Hanatee
Co., $25,000; rds. in Glades Co., $40,000; Franklin
Co., improve S. A. Rd. 116, $50,000; County to pay
$50,000. Also plans expending $1,250,000 to build
east coast hwy. thru Flagler and St. Johns Cos.

Ind., Indianapolis—Approx. 19 miles of a 50-mile
program of bitum. macadam paving will be con-
structed this year by St. Hwy. Dept. Mileage
will be let in 7 proj. awards. Five counties af-
fected. First bitum. macadam will be laid in
Wells, Wayne, Allen, Lawrence and Monroe Cos.
Roads are as follows: Rd. 13, Wells Co., extend-
ing from brk. pavement in Ossian, south B.96
miles. Date set for completion, Nov. 15; No. 3,

Wayne Co., extending over certain parts from
west Corp. line of Richmond west to east end
of cone road, 1.07 miles. Completion date, Nov.
15; No. 3, Wayne Co. from each corp. line of
Richmond, west to Indiana-Ohio State line, 2.97
mi. Completion date, Nov. 15; 14, Allen Co., from
so. corp line of Ft. Wayne south 3.47 miles. Comp.
date, Nov. 10; No. 44, Allen Co., from west line
Ft. Wayne, west 0.80 miles. Comp. date, Nov. 10;
No. 22, Lawrence Co., from no. corp. line of
Oolitic to Village of Needmore, 2.1 miles; comp.
date, Oct. 15; No. 32, Monroe Co., from jet. with
State rd. 22 at north corp. line of Bloomington in
northwest direction 2.25 miles. Comp. date, Oct.
15. State Hwy. Comn. Jno. D. Williams, director.

la. Muscatine—About $125,000 will be expended
on paving here during 1923. G. G. Parks, City Clk.

Ky., Calhoun—McLean Co. plans to improve 8

roads, totaling 70 miles; awards contingent upon
$350,000 bond issue to be voted on August 4.

Md., Baltimore—Board of Estimates considering
plans presented by A. E. Christhilf, Chf. Engr., to
cover Gwynn's Run from Baltimore St. to Se-
quoia Ave. Est. cost $1,000,000. First step to
cover stream from Baltimore St. to Penn. R. R.
above Lexington St. Approximate cost $100,000.

Mich., Flint—City Council has approved program
providing for paving 22 streets and sanitary sewers
on 14 streets. Engineer also given authority to
proceed with construction of 12 storm sewers.
Council has authorized purchase of 2 tractors to
be furnished in accord, with specfs. by City Engr.

Mich., Romeo—Citizens have voted to authorize
bond issue of $75,000 for paving east and west
St. Clair Sts. here.

Minn., St. Paul—City and County officials have
decided on following paving for 1923: City Paving:
Minnehaha St., $143,000; Lake Phalen Blvd.,
$120,400; Larpenteur, $6,000; Snelling, $53,400; Con-
nec. thru Como Park, $38,000; River Bl'.'d..

$350,000; W. 7th, $90,000; Randolph, $140,000; Sixth,
$203,000; Larpenteur, $80,000; Cleveland, $143,000;
Robie and Humboldt, $132,000; Sibley Memorial
Hwy., $42,000; City Ho sp. approach, $21,000; Rondo.
$40,000; Oakland Cemetery approach. taoinngs.oSo
ant. $108,000: Front. $198,000; Earl, $200,000.
County: White Bear Ave., 6.9 miles, $178. utc

Edgerton, 1 mi. $30,000; N. St. Paul Rd., 2.5 ml.
$75,000; Rice St., $153,000; Co. Rd., 6.7 miles,
$102,000; Prescott connect. 4 miles, $180,000; New
Brighton rd. 2.5 miles, $75,000; Eustice St. Vz
mile, $15,000; Cleveland Ave., i^ mi., $15,000.
County's 1924 program is as follows: Centerville
Rd.—Edgerton to Centerville and SW exten. to
Rice St. rd. 10.8 miles, $326,600; Birch Lake Ave.—Bald Eagle Ave. W. along no. side Birch Lake
to Centerville rd. and Bald lake to Centerville
rd. and Bald Eagle Ave. from Trunk Hwy. 1 NE
to Dellwood, 6.5 miles, $225,000. Geo. J. Ries, Co.
Aud.

Mont., Hardin—$105,000 is estimated cost of hard
surf. rd. to be built bet. Hardin and Custer (17%
miles). ^Vill get Fed. aid. R. J. Ehpland, Co.
Engr.; Carl Rankin, Co. Aud.

Neb., Plainview—Antelope Trail will be surfaced
this spring from Plainview to Orchard via Bruns-
wick. Govt, and State aid. S. Greenmayer, Bruns-
wick, interested.

Nev., Carson City—State Hwy. Dept., (Geo. W.
Borden, St. Hwy. Engr.) will soon call for bids
on 3 important projects in Elko Co., plans now
being complete. Projects are Halleck to Deeth;
Deeth to Wells and _

Vivian to W. County line

—

total about 40 miles."

N. C, Durham—City contemplates paving 7 ad-
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EDITORIALS

WHY THE CANALS WERE DIS-

CARDED
Upwards of a hundred years ago the

development of inland waterways in the

Middle West had reached a point that is

surprising to one who goes over the old

records. 'Canal building was as much dis-

cussed, and at least as well understood,

by the general public at that time as

highway improvement is today. The peo-

ple knew what the canals were for, why
they were built, and they knew also that

these waterways were built with public

funds.

It is not the purpose of the present

discussion to give figures pertaining to

the extent and usefulness of canals long

since discarded; that may be done at

another time.

The object of this discussion is to point

out the fact that when the privately owned
railroads rendered better service than the

publicly owned canals the public very

quickly "junked" their own investment.

Now, a hundred years later, if the pub-

licly owned highways render better ser-

vice than the privately owned short rail

lines, can the public be blamed for turn-

ing from the rails to the highways? Are
obsolescent utilities to be scrapped again?

If so, or if not, how much weight should

be assigned to the fact that this time
the obsolescent utilities are privately

owned, whereas on the other occasion they

were publicly owned? If private owner-
ship is a bar in the path of progress,

isn't that a pretty good argument against

private ownership?

THE GOOD ROAD
A good road, in the strictly modern

sense, is one over which all legitimate

classes of modern highway traffic can run
rapidly, without interruption, and in

safety, in any kind of weather, in any
season of the year, and at any hour of

the day or night.

Many roads are called good, by the
motorist, if they are good part of the
time and under certain favorable condi-

tions. These same roads at other times

may be very far from satisfactory. A
road that is excellent today and bad a

week from now is not a good road.

In the public mind the "good" road is

often taken to include any road which
is not hopelessly bad, or any road that

is somewhat improved, or a road that

under some circumstances is quite satis-

factory. With standards rising higher all

the time it is well to emphasize that a

road is not worthy of the name "good"

unless it functions properly at all times.

The difference in first cost between such

a road and one that is satisfactory only

part of the time is not great, especially

when maintenance costs are considered,

for it is a well-known fact that the cost

of maintaining a fair road is much great-

er than the cost of maintaining a good
one.

ROAD SURFACES AND TIRES

Interesting statistics have been quoted

from time to time showing clearly that,

as one would naturally suppose, the mile-

age secured from automobile tires on the

higher types of road surfaces is substan-

tially greater than on the lower types.

This fact, together with a corresponding
saving in motor fuel, is one of the best

economic justifications for improved
roads.

There is another aspect of this subject

which merits more attention than it has

received, and that is the protection the

motor vehicle operator secures against

punctured tires when he is driving over

a thoroughly modern road as compared
with a road of gravel, for example. It

would be interesting to know how many
accidents are due to blowouts and punc-

tures on cars travelling at high speed

on country roads of inferior types. Prob-

ably many more accidents are due to sud-

den tire failures than is generally appre-

ciated. Almost any car becomes unman-
ageable if a tire fails at high speed; un-

der such circumstances the driver becomes
almost as helpless as if the steering gear

of his car failed to work properly. He
may run into other cars or into the ditch
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and may suffer any degree of disaster due
to a bad puncture which deflates a tire

as rapidly as a blowout.

It is seldom indeed that tires are punc-

tured on hard surfaced roads. These sur-

faces are clean; they are washed clean

by the rain and blown clean by the winds
and the air currents induced by traffic.

As a rule anything lying on the surface

of such a road is easily visible and is

easily avoidable. In the lower type roads,

nails, bolts, glass, etc., that may cause

bad punctures are not only often held by
the road material In such position as to

puncture tires, but are not easily seen
and avoided, as they blend indistinguish-

ably w ith the color and substance of the

road surface.

A motorist can start out on good
roads with new tires and feel secure

against tire trouble, but the same tires

may be punctured in the first hundred
feet he travels over low type roads.

The Insurance against bad and danger-

ous punctures of tires afforded by really

good roads is one of the greatest advan-

tages of such roads.

DOCTORS, LAWYERS AND ENGI-

NEERS
A writer in this issue develops an in-

teresting \iewpoint with reference to the

comparisons so often drawn, by engineers,

between doctors and lawyers on the one
hand and engineers on the other. We do
not wish to take the edge from his re-

marks by giving them here in substance;

the reader will naturally prefer to read
the article entitled: "The Engineer as

a Professional Man."

Such comparisons have led to much
loose thinking and have delayed the en-

gineer some years in his pilgrimage to

the promised land. The conditions of

employment surrounding doctors and law-

yers are much like those under which the

consulting engineer works, but are quite

unlike those with which salaried engi-

neers are confronted. One reason why
discussions concerning the status of the

engineer have been so unfruitful to date

is that many arguments made to fit the

man who is "called in" for a "fee" are

applied to the salaried man on a steady

job, and they just naturally do not apply

to him at all.

One wonders if the word "professional"

is not about as badly overworked as the

word "engineer." Nowadays almost every-

body who does anything styles himself an
"engineer" of one sort or another, and so

great has become the misuse of the word
that it means one thing to one man and
something else to another. In a similar

way many classes are using the term
"profession" as if it were identical with
"vocation." Not long ago we saw a ref-

erence to "the overcrowded profession"

and supposed, of course, it meant engi-

neering, but not so. Reading on, the fact

was disclosed that the particular over-

crowded profession under discussion was
manicuring. The barber is rated by some
as an unskilled laborer, but he regards

himself as a professional man and, when
feeling right and properly encouraged, can
make out a pretty good case for his rat-

ing of himself.

Time was when the contractor was just

a contractor, and that was glory enough,

but now he, too, is putting on airs and
styling himself a professional man.
Formerly, also, one spoke of professional

men and business men. Now many men
regard business as a profession and speak
of the profession of business. They, too,

can make out a good case for their usage

of words.

So, what with one thing and another,

confusion is becoming worse confounded.

Perhaps the engineer might do worse than
discard the professional title along with a

lot of traditional professional notions, of

the virulent ingrowing variety, and style

himself just a business man and act ac-

cordingly. He would be of as much ser-

vice to society, as he is now, and perhaps

more to himself. The thought is not

wholly unattractive.

. INDEX TO VOL. LXIV

The index to Vol. LXIV of this maga-
zine, for the months of January to June,

1923, inclusive, is now being prepared

and will be ready for distribution by the

end of July. A copy of this index will

be sent free to anyone who requests it.

Many requests for this new index have

been received to date and it is a pleasure

to note that such requests increase in

number every six months. Many sub-

scribers have learned that it pays to pre-

serve their copies of this magazine for

while it is not thick it can not be said

to lack depth.

The cost of binding six, or even twelve,

copies together is small and the volume
is not of such great bulk as to be a burden

even to the man who moves occasionally.
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PAYING FOR CONSTRUCTION AND
MAINTENANCE OF CAR TRACK

PAVING
(Editor's Note: A coiiterence on the

"Design and Construction of Streets for

Street Railway Traffic" was held under
the auspices of the Engineers' Club of

Philadelphia in collaboration with other
engineering societies and the following

discussions at the conference are here
reproduced as reported In "Engineers and
Engineering.")

The first authority quoted is Mr. Geo.

W. Tillson, Consulting Engineer, La
Grange, 111. His remarks follow:

There is no question that the presence
of street car tracks, in a public street,

are a nuisance. It is, however, recog-

nized that they are necessary. If tracks

and pavements between and adjacent
thereto were always kept in good repair,

it would be different. But owing to finan-

cial, as well as other conditions, this is

not true; in fact, it is safe to say that

until i-ecent years the pavement in the

railroad area in the cities of this coun-

try was in a deplorable condition. As
the tracks are generally owned and op-

erated by private corporations, the city's

engineers have no direct way of having
repairs attended to promptly. Franchises
generally provide a method by which
municipalities can have repairs made
legally; the process, however, involves

much red tape and loss of time.

It seems to be generally admitted that

the railway company should make all re-

pairs to the tracks, but, during the last

few years, much discussion has taken
place as to whether the company should
lay and maintain the pavement in the

track area. As a matter of fact, this

obligation has been imposed upon nearly
all street railways in the past. The ques-

tion of this obligation being continued is

not a simple one; rather it is quite com-
plex. The pavement must be taken care
of and the cost of the sarne paid lor by
the general public or two certain parts

of the public.

If it is paid for by the railway com-
pany it becomes a part of first cost, and
this, together with maintenance, must be
provided for in the amount to be charged
for each ride, and so will be paid by the
riders. It is true that except within the
last few years 5 cents has seemed to

be the proper fare for a street car com-
pany to charge without regard to cost of

road or size of the community in which

the company is operating. Why this is

so, no one knows. But when it is pro-

posed that fares should be raised a great
outcry goes up as if a 5-cent fare were
sacred.

If, on the other hand, all paving work
is paid for by the abutting property and
the railway company does not pay any
of its cost, it will all be charged to the
abuttors.

The ordinary double track road prac-

tically uses 15 ft. of the most valuable
part of the roadway and at times during
the rush hours fills the street to such
an extent that vehicular and even pe-

destrian traffic is very much impeded.
Is it right, then, that the abutting prop-
erty should pay for the pavement when
its space is actually used by the railway
company?

If neither the railway company nor the

abuttors pay the cost, it must be pro-

vided by the city at large and the money
raised in the tax budget.

It may be said, in answer to the argu-

ment that the cars in rush hours impede
traffic and consequently damage property,
that the existence of car tracks on a
street enhances, rather than diminishes,
property values on such a street. This
may be so in an outlying district where
there is no congestion, where the prop-
erty is residential and where the owners
wish to reach down-town sections quickly.

But, for instance, take the loop district

of Chicago, where practically every street

has a double line of car tracks; can any-
one question that if half of the street

were free from tracks that the property
on those streets would not be more val-

uable than on the car track streets? In

a residential section the car track streets

generally have a line of small merchants
doing business on the street to supply
local wants and so make some property
more valuable, but the better residences
will always be found upon the streets

that are without tracks—and in almost
every instance the residents of a well-

built-up street will resist the construc-

tion of tracks on that street. It seems
to the writer that in no case should the

abutting property on a street be put to

any extra expense on account of the

existence of a car track. If anything,
the amount of paving to be paid for

should be less, as it is a well-known fact

that the cost per yard for any pavement
on a car track street is ctwisiderably more
than on a street where there is no track.

This is also true as to maintenance.
During the years of 1913 to 1918. inclu-
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sive, the cost of repairs to asphalt pave-

ments in Brooklyn, N. Y., on street car

track streets averaged $0,039, while on

streets without tracks it was $0,022. This

was on an amount of over 40,000,000 sq.

yds. of pavement. Admitting, for the

sake of the argument, that the abutting

property owners are not to pay for the

track pavement, there remains to be con-

sidered the general public and the car-

riding public. These two parties must
be considered together to a certain ex-

tent.

It is generally admitted that as a
street car company operates in a public

thoroughfare, where it has no inherent

rights, that it must pay something for

the privilege of operating. This is irre-

spective of payment for an inconvenience
to, or interference with the general pub-

lic. This right or privilege is generally

called a franchise, and is given by some
legally designated body. Coupled with
this franchise are certain conditions with
which the company must comply. The
principal ones generally relate to pave-

ments, snow removal and sometimes to

special amounts to be paid for each car

operated—and the rate of fare.

Previous to 1907, the Philadelphia

Rapid Transit Company was required to

pave from curb to curb all streets upon
which their cars were operated. In that

year, however, a contract was entered
into between the city and the company
by which the latter was to pay a lump
sum of $500,000 annually. This relieved

the company from all costs of paving,

snow removal and other minor obliga-

tions. The contract also provided for a

certain annual increase in the amount
to be paid. The writer is told that the

total amount now is about $550,000.

A street car company is organized and
operated for profit. Whatever its ex-

penses may be, whether of construction,

maintenance or operation, they must be
paid for by the people who ride, and
the more stringent the conditions, and
the more rigid the requirements, the

more the company must earn to piay a

reasonable dividend to its stockholders
and the rate of fare must be adjusted
to this, unless it be accepted as a fact

that a 5-cent fare is proper for all street

car companies without regard to any con-

ditions whatever.
It may be said that such a discussion

as this is purely academic, and not prac-

tical, as all companies interested now
have franchises, and that in the next
twenty years comparatively few new

companies will be organized. This is un-

doubtedly true. But if franchise condi-

tions are to be modified, the principles

above laid down are pertinent.

Admitting that the company must pay
for its franchise, the exact amount to

be determined by general conditions, to

be revised at certain intervals, if neces-

sary, the principal conditions to be de-

termined are: Amount of paving to be
laid and maintained, if any; what shall

be done about snow removal, very im-

portant in northern cities; and rate of

fare. The amount to be paid to the city

for any purpose affects the general public

as well as the riders. It should not

affect the stockholders, as they should

be taken care of by the fare charged.

It may be said also that in the existing

franchises the rate of fare has already

been fixed. This is true, too, but if it

be admitted that any condition of a fran-

chise may be changed, all may, and con-

sequently the rate of fare.

The last few years have pretty clearly

demonstrated that it is impossible to fix

all the conditions of a franchise that

extends over a long term of years so

that they will always be just to all

parties, and when changes are necessary,

they should be made In a fair and equit-

able way.
But, to get back to the question of

franchise conditions, it does seem that

any company seeking the right to operate

a street railway in a public street or

road should pay for that right, either as

a lump sum or as an annual rental; also

for what it costs to keep the streets in

good condition in the portion it occupies

at all seasons of the year. This last,

it seems to the writer, means the con-

struction and maintenance of the pave-

ment in and between its tracks, and such

a distance outside the rails as may be

disturbed in repairing or lajing new
tracks; also removing the snow from the

same area. These points must all be

given careful consideration when the rate

of fare is to be fixed.

As has been heretofore intimated, the

writer does not believe that the franchise

conditions should be irrevocably decided

upon, but that provision should be made
for their revision at certain intervals

by a public service commission, or some
similar body, or where none exists, by a

court that has suitable jurisdiction.

As an academic proposition, are the

above conditions too harsh to be imposed
upon any railway corporation seeking a

franchise? Should the general public be
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charged for any of them? Should they
not be paid for by the riding public that
uses the cars? If the rate of fare be
properly adjusted, it makes no difference
to the company or to its stockholders.
If the above line of argument be agreed
to, it follows, of course, that the riding

public, and not the general public, should
pay for the cost of pavement construction
and maintenance.
Coming now to the proposition of what

should be done with existing railway cor-

porations who question whether they
ought, or ought not, to be required to

lay and maintain the pavement in the
railroad area, it seems to the writer that
the principles herein laid down will hold
good. Many franchises for street railway
companies have been given in perpetuity
for no cash payment, but requiring the
companies to keep the pavement in re-

pair, and providing for a rate of fare.

If neither of these conditions can be
changed, there is no use in arguing the
question, and if one can, either or both
can. Assuming this to be possible, why
should not the fare be changed if cost
of materials, labor and everything that
enters into maintenance and operating
expense has increased from 50 per cent
to 75 per cent or perhaps more? The
rates on steam railroads have advanced
approximately 80 per cent. The wages
and salaries of those who ride in the
street cars have been raised to keep up
with the new cost of living and if prices
for any one activity remains the same,
it is practically a reduction in cost to the
users thereof.

The original contract of the New York
subway was immensely profitable, but
when the great system was established
the first contract was merged in a new
one with the consent of both parties.

Many other contracts of various natures
have been modified materially as a result
of the changes brought about by the
World War; it being recognized that
these changes were so enormous, and
such as could not be foreseen, that equity
demanded a readjustment.

It will be urged that if it be proper
to raise fares on account of unprece-
dented increases in costs, it would also
be right to lower them when costs de-

crease. This is undoubtedly correct, and
that is why the writer believes in a read-
justment clause In any long-time fran-

chise which is merely a contract under
another name.
The writer believes that all investors

in a deserving public utility should have

a fair return for their money. Watered
stocks, however, are different and should
be treated differently. He believes fur-
ther that, as a general proposition, where
a needed public utility, operating under
a long franchise, and in a business way
can not pay dividends on account of the
advanced costs of operating, it should be
permitted to increase its rates for serv-
ice rather than to decrease costs by
modifying conditions.

Mr. J. A. Griffin, Chief Engineer of the
Board of Public Works of Los Angeles,
Calif., gave the following information on
practice in his city:

The responsibilities of the street rail-

way company as to cost of installation
and maintenance of paving is practiced
in our city along the following lines : The
franchise or permit to use the street that
is issued to the railway company con-
tains a clause that they shall install and
at all times maintain the same type of
pavement on their right-of-way, which
extends from 2 ft. outside the outside
rail of one track to 2 ft. outside the out-
side rail of the other track, as is used
on the balance of the street, unless spe-
cial permission is granted to do other-
wise. This method works out very well
and practically no friction occurs be-
tween the street railway corporations and
the city. In some instances where ex-
tensive paving programs have progressed
very rapidly, the railway companies were
unable to pave their portion at or near
the same time the other portions of the
street were paved, but in each such in-

stance they altered the grades of their
tracks and covered the dirt surface with
screenings and oil to make their portion
passable until such time as they could
follow with permanent paving.

Mr. C. E. De Leuw, Consulting Engi-
neer, Chicago, contributed the following
to the discussion:

The present responsibility, in general,
is to install and maintain all paving with-
in the right-of-way of the companies.
This obligation has arisen through the
growth of the traction industry. In for-

mer days when horses were used to draw
cars, the space between the rails, called
the horse-path, was paved and kept in
condition by the operators, in order to
secure "good traction for their motive
power." As traffic became heavier, the
space between tracks was also paved by
the companies in order to permit vehicles
using the tracks to pass from one to
the other track, in order to save time in
pulling out ahead of street cars to per-
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mit their passage. This step resulted in

the entire right-of-way being paved at the

companies' expense.

With the advent of electric traction,

the need for paving was of much less

import from the viewpoint of the com-
panies—except to permit vehicles to cross

tracks readily, to pull out ahead of cars,

and thereby avoid delays.

During the period of the great devel-

opment of electric traction there was
neither regulation nor supervision on the

part of the public; consequently, the sur-

plus profits from operations were held

entirely by the companies—profits which
in many cases were large. The public,

in attempting to reduce these profits

where excessive, placed many burdens
upon the operating companies, which
tended to increase operating expenses,

reduce dividends and to give some form
of physical or service improvement to the

pubMc or to the car riders. These bur-

dens were usually imposed as franchise

obligations. This action usually resulted

in an effective means of political control

and utilized at times when the public

demanded extensions to the property, or

when franchises were under considera-

tion for renewal.

With mounting operating expenses and
rising fixed charges, due to the more
costly investment in plant and in equip-

ment, the necessity of fare increases, par-

ticularly during the war period, became
a vital matter. From these facts there

has arisen a decided swing towards
"service-at-cost" franchises. This is the

general tendency in electric traction cir-

cles today.

Any changes, which are not solely the

result of ci'eating transportation, which
are assessed against the car rider, pre-

vent his obtaining service at cost. There-

fore, from the financial side alone, all

charges, such as the maintenance of pav-

ing, sprinkling and sweeping the right-

of-way, and the like, should be borne by
the public rather than the car rider

through payment of fares.

However, as track and paving are of

intimate construction and design, and as

the tracks can not be repaired without
the removal of the paving, it is a difficult

matter to draw a sharp line of demarka-
tion in making a separation of the direct

charges. Further, paving will be disin-

tegrated should the rails be poorly se-

cured to the ties or should the track

foundation fail.

In consideration of the above remarks,

it is suggested that a separation of track

and paving be made, and that the burden
of cost to the car rider be held to the
lowest possible amount, as determined
solely by the actual value he receives
from his purchase of transportation. He
should not be compelled to pay indirectly

for the cost of anything which he does
not and can not use.

If such a division were made and the

charges and costs directly allocated, then
"Service-at-cost" would be a verity.

THE ENGINEER AS A PROFESSION-
AL MAN

(Editor's Note: The following discus-

sion has its points. It was published as

a letter to the editor of the Military

Engineer for May-June, 1923. It was
written by Charles H. Roe of Tarrytown,
N. Y. Mr. Roe displays a real under-

standing of things as they are and he
reports his findings in a virile style which
should help engineers find out just where
they fit into the scheme of things. What
he says of doctors and lawyers is not

what the average engineer writes when
he holds these two old professional classes

up as models for engineers to copy. Prob-

ably he intentionally overstates the un-

fitness of doctors and lawyers to serve as

models for engineers; certain it is that

the opposite view has been enlarged upon
sufficiently. Since practically all doctors

and the great majority of lawyers work
for fees, while nearly all engineers are

salaried men, comparison between these

essentially dissimilar groups are worse
than useless as they are misleading. Mr.

Roe's advice to the engineer to get out

of engineering if it doesn't reward him
sufficiently, while good advice for the

indi\1dual, is no solution at all in the

broad sense affecting the profession as a

whole, on the one hand and the public

on the other. There will always be

engineering work to do and it is the

opinion of the editor of this magazine
that it will be much better for the public,

in the long run, if the men actually en-

gaged in engineering are properly paid

for their services. Mr. Roe's opinions are

here reproduced as they undoubtedly are

valuable, especially to the younger en-

gineers, although it is not to be expected

that all will agree with him.)

"We have read too much and heard too

much to the effect that a man with tech-

nical training and ability will rise in his

profession by sheer virtue of that train-

ing and ability, whereas that is far from
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being true. I am convinced that promo-
tion in modern industrial organizations,

even tenure of position, in fact, does not

depend upon ability, training, or experi-

ence, to nearly so great an extent as it

does upon such irrelevant circumstances

as family relationship; membership in

church or lodge favored by superiors; in-

clination to be a 'good felloMr,' meaning
a penchant for petty gambling, boozing

in a 'gentlemanly' manner, and telling

funny stories one wouldn't repeat at a

church social; and, finally, upon the exis-

tence or non-existence of a vacancy into

which one can be placed.

"I dare say every reader can recall indi-

vidual experiences in which young Mr.
So-and-So was made superintendent of

construction because his father was on the

board of directors; or in which Mr.
Thingumbob became very friendly with
the 'Big Boss' as soon as the latter

learned he belonged to the same lodge

—

net result, promotion for Mr. Thingum-
bob; or in which Mr. Whatsis was made
head of his department because he was
'such a good mixer and all the boys liked

him'; or in which Old Fuzzletop remained
on his job for 17 years, a matter of great

pride to himself, but effectually barringr

young Ambish from climbing into his

shoes. All this is no indictment of any
one or any circumstances; it is perfectly

natural as long as human nature is hu-

man.
"The reason is obvious. Our superiors,

those who 'hire' and 'fire' us as engineers,

are mostly pawns of fate, despite their

own opinions to the contrary. Perhaps
only ten percent of them are in their

positions because of merit and the other

ninety percent are accidents of the types

described above. What else, then, can be

expected from men like that, then that

they judge us by the same standards they
were themselves judged by?
"My own solution of this problem is to

start or acquire an industry of one's own.
I assert most emphatically and believe

positively that by virtue of his training

the engineer will make a better business

man, banker, chiclcen farmer, or garage
keeper than any other type of man. Ergo,
if an engineer meets misfortune or un-

pleasant experiences in other men's or-

ganizations, let him start an organization

of his own. No one will deny that there

are many more graduate engineers turned
out of our colleges today than the country
needs. If anyone wants to know where
they go, he can obtain a little interesting

information from the yearbooks published

by tlie engieering societies or various pub-
lications of the colleges. 'John Jones, M.
E., '08, vice-president Smith & Jones, fur

importers' may not be a representative

entry but it is not an unusual one. So
to the engineer dissatisfied with his lot

as an employe, I quote the old army ex-

pression—'If you don't like this war, go
and start a war of your own.'

"But I do not like the suggestion about
an organization of engineers to promote
their own material welfare. How many
engineers can say they have a sincere,

honest respect for the legal profession?

How many of us believe that doctors of

today are the self-effacing alleviators of

suffering that the country practitioner of

past generations was? Then why should
we debase ourselves by patterning after

them? The lawyer deals with very falli-

ble, man-made criteria of justice. Too
often he forgets the justice in the effort

of applying the criteria. Also, how much
sincerity can we expect to find among a
profession the members of which, in prac-

tice, are always lined up in pairs, where-
by one out of each pair must necessarily

be wrong, yet he must simulate sincerity

even if he does not feel it in declaring

his side right? Doctors deal constantly
with the physical results of human erring.

They delve in loathsome filth. They
know more of sin than a father con-

fessor. There are many true noblemen
among them, but they are very conspi-

cuous. What wonder that the doctor often
becomes more interested in the size of

his fee than in the relief of suffering?
The engineer handles the immutable laws
of Grod as his working tools; he con-

verses with the stars; he measures the
cataract and bridges the chasm; he makes
the desert bloom; he flings his voice into

space and contrives means to transport
men and materials with chained light-

ning; he measures the huge sun and a
tiny electron and he discusses eternity

and infinity with a famliiarity that would
have sent him to the fiery stake a few
centuries ago. It may be idealistic, it

may not be practical, but I would rather
see engineers as they are than bound into

an organization to demand 'adequate' re-

muneration and to 'enforce' respect from
others.

"I have heard a great deal about the
low pay of engineers. I have also heard
similar complaints from other professions.

I can not state that engineers as a whole
are paid well or otherwise, for I do not
know—that is a matter the statisticians

can easily .settle—but I have known en-
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gineers earning very large salaries and

I have known doctors who never acquired

enough to own their own homes and

lawyers who stooped to the most despic-

able practices to make a very modest liv-

ing. It is a matter that no individual

can judge of his own experience; let some-

one trot the figures out and see if en-

gineers are underpaid.

"The state registration law? Yes, by

all means, but let the engineer continue

his way as he is, a student of nature, a

builder, a dreamer of dreams, knowing

that he is right even if the gold-grubbers

sneer and say he is wrong; let him con-

tinue thus rather than to organize and

demand increased pay, like a striking la-

borer, or insist upon respect like a shave-

tail insisting upon a salute."

HIGHWAY TRAFFIC INSPECTION

FORCE AUTHORIZED IN PENN-

SYLVANIA
The Pennsylvania State Highway De-

partment is laying plans for the inaugu-

ration of the traffic inspection force au-

thorized by the legislature in the motor

law recently signed by the Governor, as

announced by Paul D. Wright, Secretary

of Highways, in the following statement:

As soon as possible traffic officers will

be placed on Pennsylvania highways.

These men are provided for in the section

of the Act of 1923 which amends Section

12 of the Act of 1919, governing motor
traffic. This amendment authorizes the

Secretary of Highways to employ such

men as in his discretion are deemed neces-

sary to the enforcement of the penal pro-

visions of the motor laws. Inauguration

of this force will not only result in greater

safety to the users of highways, but will

conserve the State's resources, because we
shall put an end to truck overloading

which has been the most active agent in

road wear and destruction.

Our traffic officers will pay particular at-

tention to these evils: The overloading

of trucks; speed of motor vehicles—and
particularly the speed of trucks, and the

misuse of headlamps. No truck will be

permitted to use Pennsylvania highways
when it carries a load greater than that

specified for the particular class in which
it is registered. No truck will be permit-

ted to travel faster than the rate specified

for the class in which it is registered.

Our traffic force will drive from the roads

that five per cent of vehicle operators

who through carelessness, ignorance, or

intent, endanger the lives and property of

pedestrians and the 95 per cent of drivers

who obey the laws and rules of the road.

Pennsylvania highways will be unhealthy
places for intoxicated drivers. So-called

speed-demons will be curbed. The traffic

force will be looking for those drivers

who roar through the State utterly re-

gardless of the rights of the other fellow.

We shall end the glaring headlamp evil.

Accidents at night occasioned by the use

of illegal lamps are too frequent. At this

time nearly 150 headlamp lenses and
devices have the approval of the Depart-

ment. A great many of them are obsolete

and dangerous. We shall re-examine the

entire number and disqualify those which
do not meet modern qualifications. A
stop will be put to the use of lamp bulbs

greater in candlepower than those permit-

ted for a particular lens. Motorists so

careless and indifferent that they use im-

properlj focused headlamps will be

rounded up.

It has been impossible heretofore prop-

erly to regulate the use of Pennsylvania
highways. The result is the existence of

modern Dick Turpins who are as danger-

ous to road-users as were their ancient

predecessors. Because of these outlaws
the average man takes his life in his

hands when he goes upon a journey^par-
ticularly upon Sundays and holidays. The
legislature has given the Department of

Highways authority to safeguard the

roads and their users—and we propose do-

ing it.

Pennsylvania's traffic inspection force

is to be uniformed. Secretary Wright and
Benjamin G. Eynon, Registrar of Motor
Vehicles, have not yet decided upon the

style or color of these uniforms. Tlie

force will be mounted upon motorcycles.

Certain members engaged in enforcing

the law relating to truck weights will use

motor cars in which their road scales will

be carried. The number of men in the

new force has not been decided. The law
did not fix a limit, saying merely that the

Secretary of Highways may employ such

men "as in his discretion are necessary."

Another section of the new motor laws

which will result in money saving to the

taxpayers is the clause giving the Depart-

ment authority to regulate the weight of

trucks and loads at certain seasons of the

year. Secretary Wright and his Deputy,

William H. Connell, prior to next winter

will announce regulations which will gov-

ern trucks on stone roads or roads other

than a durable type during those seasons

of the year when the highways are af-

fected by frost. This is an innovation in
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Pennsylvania, but a number of other

American states have been regulating

truck loads for years. During the recent

highway conference called by Governor
Pinchot a New England highway commis-
sioner told of a fleet of overloaded trucks

which in passing over a road as the frost

was leaving did damage totaling $100,000.

Users of Pennsylvania highways during
the spring months this year observed on
macadam roads the damage done by
trucks 'carrying too great loads.

It is believed the advance guard of

Pennsylvania's traffic inspection force will

be on the roads within a month.

SOME RECENT LARGE WATER
WORKS PROJECTS

By Dabnry H. Maury, Consutting Engi-
neer, 1445 Monadnoch Block, Chicago,

III.

Within the last two or three years the

cities of Denver, Norfolk and Tulsa have
undertaken water works projects of more
than usual magnitude and, in a general

way, the principal features of these pro-

jects are here discussed.

Denvei-

In 1918 the city of Denver purchased
the water works system of the Denver
Union Water Company. It had been in

litigation with this company or with its

predecessors for nearly 40 years, and as

a result of this litigation each party to

the controversy had employed a large

number of engineering experts, practically

all of whom were men in the front rank
of their profession and of most excellent

reputation.

Shortly after the purchase of the water
works system, the Board of Water Com-
missioners, to whom its operation and
maintenance were entrusted, endeavored
to secure a bond issue of $4,000,000 for

much needed improvements. Largely as

a result of opposition on the part of one
of the local newspapers, the bond issue

was defeated, and the city has several

times since been on the verge of a seri-

ous water shortage.

In 1921 the Civic and Commercial As-

sociation of Denver, in its efforts to bring

about a solution of Denver's water sup-

ply problem, appointed a committee of

seven Denver engineers, with instructions

to recommend to the Water Commission-
ers three engineers who should constitute

an Engineering Board of Review and who
should be charged with the duty of study-

ing the large amount of available data re-

lating to the water supply and of recom-
mending to the City improvements re-

quired to meet present and future neces-
sities.

As the result of the recommendations
of this committee, the Board of Water
Commissioners retained Colonel Herbert
S. Crocker of Denver, Mr. Harry T. Cory
of Los Angeles, and the writer, as a
Board of Engineering Review. Colonel
Crocker was promptly elected chairman
of the board. In view of the fact that
all of the engineers who had prior to this
time been connected with Denver's water
supply, had been retained by one party
or the other to the litigation, the engi-
neers composing the Board of Review
were practically the first against whom
no charge of partisanship, based on the
manner of their employment, could be
brought; and they were also the first

who were charged with a general review
of all available data, and with the prep-
aration of a general and comprehensive
plan for future development.
The bulk of Denver's water supply al-

ready comes from the South Platte River,
and all future increases in the supply
must be made by combining storage on
the South Platte watershed with addi-

tional water taken from the Colorado
River on the west side of the Continental
Divide and brought through tunnels into

the watershed of the South Platte.

Most of the 100 miles of existing con-

duits are of wood stave, of various ages
and in various stages of decrepitude. The
principal improvements contemplated are

to be secured by the issue of about .$7,300,-

000 worth of bonds.

To the south of the Platte Canyon fil-

ters lies the upper watershed of the South
Platte. The possibilities for future devel-

opment here are large, not only in the

valley of the South Platte itself, whose
flow can be very largely conserved, and
its yield augmented, by storage in a great

number of advantageous locations, but
also because of the fact that if additional

water can be secured from the Colorado
River with the consent of the Colorado

Commission, and brought across the Con-

tinental Divide through tunnels, that

same water can be stored in reservoirs up
the Canyon, and let down as desired. The
power possibilities also, while for the

present somewhat remote, and susceptible

of only gradual development, are quite

large, running up above 100,000 horse-

power; the development of power being

made possible by the construction of the

same reservoirs which will be required
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for the storage of the city's water supply.

The essential feature of our report was
the recommendation for the abandonment
of everything that would militate in any
way against the creation and maintenance
of the terminal storage at Marston Lake.
Marston Lake has an earthen embank-
ment. It is as safe against destruction

as it would be possible for any storage

reservoir to be, because the embankment
is low, old, and has settled very thor-

oughly. It stores some six billion or more
gallons of water, and by raising its em-
bankment slightly, this storage can be
considerably increased. It lies at an ele-

vation well adapted to supply water by
gravity to Denver's distributing reser-

voirs, located within the city at Ashland
Avenue and at Capitol Hill.

Denver's water system has been built

up piece-meal and its component parts
have never been properly co-ordinated in

one comprehensive and harmonious de-

sign. The fact that there were at times
four different companies in simultaneous
operation, combined with long and bitter

litigation, made it impossible for the
companies to develop any one comprehen-
sive plan.

Since the city acquired the plant, the
Water Commission has done its best with
the inadequate and very much run-down
water works which it inherited, but has
had no funds with which to carry out
any plan for rehabilitating the works or

for increasing the supply.

, The first installment of the supply sys-

tem for bringing water from the south to

Marston Lake would consist of stretches

of cut-and-cover ditch following the cur-

vature of the side hills, the stretches of

ditch being connected by siphons across

the ravines. The ditch sections would
have a capacity of 225 mgd. and the first

set of siphons would have a capacity of

75 mgd. Two other sets of siphons of

equal capacity would be added later as
needed. There is already a good 60-in.

wood stave pipe leading from the intake

in Platte Canyon at such an elevation

that it can supply a limited amount of

water to this conduit. Other water from
the Platte Canyon Reservoir, delivered

into that reservoir by the High Line
Canal, in which the city haa certain water
rights, can be fed into the existing con-

duits, which, for the remaining period

of their useful life, will be maintained to

aid in bringing water down to the city,

as they do at present.

Later on, with the progressive devel-

opment of storage on the South Platte

watershed, new tunnels and ditches will

take the place of the 60-in. wood stave
pipe and will supply to their full capac-
ity the ditches and siphons leading to
Marston Lake. From Marston Lake, a 66-

in. conduit will be laid to the south lim-

its of the city, where it will split into
conduits of smaller size, connected to the
distribution mains and reservoirs in the
city. Two additional conduits of like size

will be built as required. At lea.st half a
million dollars will be spent in the city
itself, improving the local dl.stribution fa-

cilities.

The slow sand filters at Platte Canyon,
and the very old wooden tub filters at
Willard and Marston Lake, will be re-

placed by modern fireproof mechanical fil-

ters northeast of Marston Lake.

Marston Lake is a pivotal and very im-
portant feature of the proposed new sys-

tem. It will store a month's supply for

Denver when the consumption is twice
what it now is, and will thus give ample
time to repair any break in the conduit
lines leading down to it from the south.

There is, however, no adequate outlet

from Marston Lake and such an outlet is

essential. It is exceedingly important not
to have to drain or lower Marston Lake
while building the outlet. At the same
time it is vitally necessary that the integ-

rity of the embankment be not endan-

gered during construction. Consequently,

a scheme was devised by which a crib,

open at the bottom at first, should be

sunk by excavating from within, without

any pumping whatever; and when this

crib should have reached its level, it was
then arranged to close its bottom with
concrete and to connect to this crib two
rows of piling extending 140 feet or more
into the lake. Then, by special devices,

two lines of 72-in. cast iron pipe were to

be lowered from trusses set across these

rows of piles. When the pipes reached

their place, they would be connected to

the crib. From the crib there would

lead out to the north three lines of 60-in.

pipe, two of which would be plugged for

the present, one of them being extended

to the first unit of the filtration plant.

This first unit would have a nominal

capacity of 64,000,000 gals, per day, based

on a rate of 150,000,000 gals, per acre

per day. Ample aeration and sedimenta-

tion would be provided. Aeration is par-

ticularly necessary in treating the Denver
waters, because of the formation of algae

in the shallow portions of the large lakes.

From the filtration plant the first conduit

would lead to the southwest corner of the
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city. Tlie filter plant could be increased

by building on extensions, bookcase fash-

ion, up to 192,000,000 gals, of rated ca-

pacity. Denver is now operating its old

wooden filters at rates running up to

200,000,000 gals., per acre per day, and
obtaining very fair results. It is possible

that with better aeration and coagulation,

better water could be obtained at even
higher rates.

In addition to the $7,300,000 required for

these immediate developments, something
like $30,000,000 more will be required for

the completion of the larger problem, es-

timated to supply Denver when it shall

have a population of one million.

Norfolk

Prior to the war with Germany, Nor-
folk's water supply had for many years

been taken from shallow lakes northeast

of the City. At the same time the Nor-
folk County Water Co. was supplying
territory to the north and east of the

City, and some territory within the City

limits itself, with water which it obtained

in part from wells and lakes near Nor-

folk's lakes, and in part from the North
Landing River through eight miles of

24-in. wood stave pipe leading to the com-
pany's pumping station.

The Company was thus competing with
the City not only in territory outside of

the City and through which some of the

City's large mains extended, but actually

within the limits of the City itself. Furth-

ermore, the City's sources of supply were
deficient in watershed and stream flow,

but were equipped with a surplus of stor-

age capacity; whereas, the Company's
relatively important watershed on the

North Landing River was without ade-

quate storage and without any suitable

site for developing storage.

It was obviously to the interest of the

City of Norfolk to purchase the plant

of the Norfolk County Water Company
and consolidate the two systems, and the

writer, who had been especially assigned

by the War Industries Board to the de-

velopment of water supplies for all Gov-
ernment activities in the Hampton Roads
District, including the Army, Navy, Hous-
ing Corporation, and Shipping Board,
strongly urged the consolidation of the

two properties as the quickest means of

securing a much needed increase in sup-

ply to meet the war time necessities.

Owing to a delay (in no way the fault

of the City) in completing the pumping
station necessary to deliver the North
Landing River waters into the Norfolk

lakes, and also to an unprecedented
drought, the City found itself short of

water in the winter of 1919-1920. As the
result of complaints of insufficiency of

supply at the Naval Base, where the per
capita consumption was over 250 gals, per
day as against less than 75 gals, per day
in the City of Norfolk proper, a Congres-
sional Committee met in Norfolk to con-
sider the curtailment of naval activities

in that vicinity. The speaker was called

upon to testify at the hearings, at which
it was satisfactorily demonstrated that
the 'City within a short time would be in

a position to supply even the excessive
requirements of the Naval Base.

As an evidence of its good faith, Nor-
folk installed immediately, at a cost of

nearly half a million dollars, an emer-
gency connection to the Dismal Swamp
Canal, knowing when it did so that no
permanent use would ever be made of

this water, which contains at times up-
wards of 400 parts of swamp color.

In the meantime the writer was called

upon to report on the best method of mak-
ing a large and permanent increase in

the City's water supply, and one which
should be susceptible of development to

meet the growing needs of the City for

practically all time to come. His report

recommended the immediate construction
of the Lake Prince project, a project

which had long been dear to the heart
of Mr. Walter H. Taylor, Norfolk's very
efficient City Engineer and Director of

Public Works.

The report having been approved, work
was promptly started on the plans and
specifications in the office of the Director
of Public Works, the writer being re-

tained as Consulting Engineer to revise

or approve the plans and construction
methods. Most of the plans were pre-

pared originally in Mr. Taylor's office,

Mr. Norman Z. Ball, with a staff of drafts-

men, working under Mr. Taylor in the

design of the various portions of the sys-

tem. The construction work was under
the direct supervision of Mr. Taylor, as-

sisted by Messrs. David A. Decker, Nor-
man Z. Ball, W. R. Gait, John D. Miller,

John W. Vaughn and others.

The Norfolk Naval Base lies to the

north of the City, the Norfolk lakes to

the northeast, and the new Lake Prince

development to the west. Norfolk's sup-

ply, amounting to a minimum of 14,000,-

000 gals, per day of available supply in

a dry season, is taken from the lakes to

the northeast, supplemented, as stated, by
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the water from North Landing River,

which is brought down into these lakes.

The available water supply from the ex-

isting sources was barely sufficient for

present needs and no more water could

be developed to the east of the City.

There was one small stream feeding Lynn-

haven Bay that might have been utilized,

but apart from the fact that it was not

large enough to pay for its development,

the importance of the local oyster indus-

try would probably have prevented its

use. The two streams which Mr. Taylor

had long ago selected as best for the

supply lie 20 miles to the west. As the

initial step in the program it was de-

cided to dam the southerly one of these

two streams, thus forming the reservoir

now known as Lake Prince, and to pipe

the water thence down to the City.

The next development will be the dam-

ming of the northerly stream to form

Lake Bensten, connecting it with Lake

Prince by a tunnel. Following that,

water can be pumped into the Lake Prince

watershed from the Blackwater and Not-

toway Rivers, which have a watershed

of 400 square miles. The average rain-

fall is upwards of 40 ins., and the develop-

ment of all of these streams will pro-

vide enough water for nearly a million

people. A pipe line eight miles in length

will bring the waters of the Blackwater

and the Nottoway into the watershed of

Lake Prince.

The Lake Prince dam is about 30 ft.

high, with a spillway some 200 ft. in

length, at an elevation of 25 ft. above the

tide. A small electric pumping station

delivered water into the pipe line lead-

ing to the City. The pipe line has a ca-

pacity, with 200 ft. head at the upper

end, of about 16,000,000 gals. Lake Prince

will store 3,700,000,000 gals., and will give,

with that storage, more than the 16,000,-

000 gals, required. The damming of the

next stream to the north, and the com-

pletion of the tunnel from it to Lake
Prince will add another 14,000,000 gals.

With 14,000,000 gals, per day from the

lakes to the east, 16,000,000 from Lake
Prince, and 14,000,000 gals, from Lake
Bensten the total supply would be 44,-

000,000 gals, and not until Norfolk's re-

quirements shall have reached this

amount will it be necessary to bring addi-

tional water from the Nottoway River.

There was a good deal of food for

thought in the selection of the proper

sort of pipe for the line from Lake Prince

to the City. Most of the line is 36 ins.

in diameter, while parts of it for various

reasons were made only 30. We had at

our disposal cast iron pipe at an enorm-
ous price; reinforced concrete pipe, a

somewhat untried article at that time;

and wood stave pipe, of which everybody
was more or less suspicious. A careful

analysis was made of the relative costs

of these three types of pipe, and their

advantages and disadvantages were stat-

ed, and were then, for the purposes of

comparison, reduced as nearly as pos-

sible to dollars and cents. After allow-

ing for the shorter life and greater vul-

nerability of wood stave pipe, offsetting

that to some extent by the fact that the
capacity of cast iron mains is less per
inch of diameter in the beginning, and
decreases very rapidly in the Norfolk
territory, because of the acids in the

swamp water; taking into consideration

as well as we could the unknown factors

with regard to reinforced concrete pipe,

we finally determined that if the cost of

wood stave pipe would be represented by
about 10, the cost of concrete pipe would
be represented by about 11, and the cost

of cast iron pipe by 20. This comparison
was made when the price of cast iron

pipe was about $73 per ton, f. o. b. Nor-
folk.

As a result, it was decided to use wood
stave pipe in those parts of the line

where it seemed absolutely certain that

its use would be attended by the least

possible danger. Analyses of the soil were
made and all of the conditions were con-

sidered as carefully as possible, and we
finally used 52,000 ft. of wood stave pipe,

about 32,000 ft. of reinforced concrete

pipe, and 13,000 ft. of cast iron pipe, ap-

proximately half of which was submarine
pipe.

The laying of all of the submarine pipe

was carried on under the direction of

Mr. Taylor, the writer having practically

nothing to do with it, except to give a

suggestion or two from time to time.

The work was most efficiently and suc-

cessfully executed. When the makers of

concrete pipe submitted their first pro-

posal, the only pipe they had to offer

was one in which bars or wire mesh
construction were the only reinforcement.

They were loath to recommend this re-

inforcement for pipes designed to carry

more than 110 ft. of head, not because

they were afraid of any excessive tensile

stresses in the steel, but because they

feared they could not entirely prevent

leakage through the thin and more or

less porous concrete walls.

At Norfolk they developed a pipe in
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which a portion of the reinforcement was
put into a thin steel shell, electrically

welded. The results with that pipe were

really very satisfactory, and after that

pipe was introduced we bought more
concrete pipe than we had originally

planned to buy, and put it across terri-

tory where it would have to carry up-

wards of 150 ft. head.

The official leakage tests on the con-

crete pipe gave an average leakage

throughout the entire 33,000 ft., under
the maximum working pressure, of 83

gals, per 24 hours per inch of diameter

and per mile of pipe. That is an ex-

ceedingly good record, and is considerably

less than some authorities say that cast

iron pipe will leak. The speaker per-

sonally believes that well laid cast iron

pipe ought to be somewhat tighter than

that. As the contractor's bid was based

on 125 gals, per 24 houi's per inch-mile,

he earned a bonus which the City gladly

paid.

The leakage on the wood stave pipe

lines in Norfolk has never been fully and
accurately tested. It was slowly but con-

stantly diminishing at last accounts.

When tested last year it was in the

neighborhood of 300 gals, per inch-mile,

under the maximum working pressures.

This year the leakage in 12,800 lin. ft. of

30-in. wood stave pipe at the upper end

of the supply line was accurately deter-

mined by tank measurement under an

average head of about 65 ft., which is

about one-third of the maximum head to

which the pipe will be subjected. Under
this low head the leakage was found to

be only 60 gals, per inch mile. As the

leakage in most wood stave pipe in-

creases more rapidly with pressure than

is the case with other kinds of pipe, it

is believed that the leakage in this part

of the line under a head of 200 ft. would
probably be a little over 200 gals, per

inch mile. This the speaker considers a

creditable result for pipe of this sort.

Tulsa

The City of Tulsa is conspicuous among
American communities of its size for its

phenomenal growth and development dur-

ing the recent past. While this develop-

ment has resulted, primarily, from the

magic wealth of oil, no man can remain
long in the City without realizing that

the personnel and civic pride of those

who are prominent in the City's affairs

have had far more to do with the City's

rapid strides than would ordinarily be
the case in such a community.

Not only is the City one of the most
modern and up-to-date in this country,
but on every side one is impressed with
the energy, intelligence and patriotic
teamwork of the leaders of all of the
civic organizations.

For years past the City has been get-
ting its supply from the Arkansas River.
The water is made perfectly safe and
sanitary by filtration, but as it contains
from 300 to 3,000 parts per million of
salt, it can not be used for drinking nor
for boiler purposes. It has been esti-

mated that the citizens of Tulsa pay
annually from $350,000 to $500,000 for
bottled waters. In 1921, the citizens voted
a bond issue of $6,800,000 to bring water
60 miles from Spavinaw Creek In the
Ozark Mountains. As at that time the
population of the City was not much over
75,000, this bond issue represented the
assumption of an obligation of more than
$90 for every man, woman and child in
the City.

It is doubtful whether history could
show a larger per capita bond issue for
water works extensions in any city of
comparable size. New York's $175,000,000
for her Catskill supply seems small when
the relative populations of the two com-
munities are considered.

The citizens of Tulsa would not, how-
ever, have voted this large bond issue
had not the Chamber of Commerce as-

sured them that the work would be placed
in the hands of men of standing so high
in the community that all their acts
would be above suspicion. The personnel
of the present Spavinaw Water Commis-
sion complies with this specification to a
remarkable extent. It is composed of

men of proven courage, intelligence and
integrity, practically all of whom are at

the head of some of the City's most im-
portant business institutions; and these
men are giving constantly, unselfishly,

and without compensation, their valuable
services to the enterprise.

How they stood the acid test was shown
when at a letting of about five and one-
half million dollars worth of contracts,

on Sept. 25, 1922, they had the wisdom
and courage to reject unanimously a bid

on six contracts which was apparently
$900,000 lower than the aggregate of the
six next lowest bids on each of these
contracts; and also to reject unanimously
a bid on two contracts which was appar-
ently, though not actually, $150,000 lower
than the next lowest bid on the same
two contracts.
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The original report on which the

Spavinaw project was based was prepared

by Messrs. Trammell and Holway, who
were later retained to prepare the plans

and specifications and supervise the work
of construction, the writer being retained

by the Board as Consulting Engineer on

the plans, specifications and supervision.

Pursuant to an understanding arrived

at between the Board and Messrs. Tram-

mell and Holway, subsequent to the let-

tings, Mr. Holway now has direct charge

of the construction work, Mr. Trammel
being retained to advise Mr. Holway when
necessary. The writer, as Consulting

Engineer for the Board, is under obliga-

tion to visit the work twice a month
during the progress of construction. The

work has started all along the line and

is being pushed with all the energy pos-

sible.

The Grand River is the western limit

of the Ozark Mountains, the hills com-

ing down sharply to its banks. Spavinaw

creek is a beautiful mountain stream

draining about 400 square miles, and

having a minimum flow of perhaps

17,000,000 gals, per day. The water is

clear, reasonably soft and almost never

turbid. About 11,000,000,000 gals, of wa-

ter will be impounded by a dam 50 ft.

in height, with a spillway 800 ft. long.

This dam is about 3,500 ft. in total length.

The spillway section will be of solid con-

crete, gravity type, and there will be

about 2,700 ft. of earthen embankment
with heavj- concrete core wall. From this

dam a gravity pipe line, the first 28 miles

of which will be 60 ins. in diameter,

leads toward the City. At the lower end

of the 60-in. pipe there is a tunnel which,

with its approaches, is 10,000 ft. in length,

and which will have an inside diameter

of 84 ins.

From this tunnel westward there will

be 25 miles more of 54-in. concrete pipe,

which will bring the water to an earthen

reservoir at Mohawk. This reservoir will

have a capacity of 500,000,000 gals. At

that point a new pumping station will

be built, and at some later date a filtra-

tion plant. Tentative layouts for the

aerators, pumping station and future fil-

tration plant have been made. The water

will be pumped from this station against

a total head of 350 ft., including friction,

through four miles of 30-in. force main,

into a 10,000,000 gal. reinforced concrete

distribution reservoir, with concrete roof

covered with soil and turf. These items,

together with some large additions to the

distribution system, will complete the new

development for the present, although
later on a filtration plant will be built

opposite the Mohawk pumping station.

The little town of Spavinaw, Okla., will

be flooded by the waters of the dam. This
is one of the oldest towns in that com-
paratively new country. There is one old

stone building there said to have been
built by the Mormons when they trekked
Through toward Utah. About 1,800 acres
of land will be flooded, and some 800
acres of that will have to be cleared.

The City Water Board very wisely and
economically acquired the flowage rights

in old Spavinaw by starting a new town,
which the Board equipped with water
supply and sewerage and sanitary facili-

ties, and laid off in attractive streets.

The Board gave two lots in the new town
for one in the old, and removed the

buildings besides. Land damages and
property damages were disposed of very

cheaply in that way, and the new town
now contains many more houses than the

old one, and they are building them as

fast as they can put them up.

The foregoing matter is from a paper
presented by Mr. Maury before the recent

annual meeting of the American Water
Works Association.

FOR THOSE WHO ARE FOND OF
FINE OLD WRITING

By Harry W. Levy, Engineer-in-Charge,
Division of Design, Borough of Man-

hattan. Municipal Bldg., New
York, K. T.—Introduction—

Probably one of the first real efforts

toward a comprehensive City Plan for

any of our large cities was made by the

Commissioner of Streets and Roads in the

City of New York back in 1807.

From the year 1624, the date of the

first real effort at colonizing in America
by the Dutch, up to the adoption of this

comprehensive street plan, or as it is

familiarly termed the "Commissioner's

Map of 1807," the development of the

street system of New York City was
merely a matter of growth, a condition

in which we find a parallel in the start

of all old cities.

John Randel, Jr., was the engineer em-

ployed by the Commissioners to make the

necessary sur\"eys and maps, set monu-
ments, etc., and it is believed that the

successful termination of this great work,

within four years of its inception, was
largely due to his efforts and ability.
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The governing reasons for the adop-
tion of the rectangular street system are
quaintly but forcefully described in the
report which is appended hereto. The
reader should bear in mind that two of
the principal factors to be considered in
city planning today, namely, vehicular
traffic and density of population with its

intensive building development, had not
at that time become manifest.

"The Commissioner of Streets & Roads
in the City of New York appointed in and
by an act relative to improvements touch-
ing the laying ou. of streets and roads
in the City of New York and for other
purposes passed the third day of April
in the year of our Lord one thousand
eight hundred and seven according to the
Form and Effect of the said act Remark
on the Map hereunto annexed:
"That as soon as they could meet and

take the oath, prescribed they entered on
the duties of their office and employed
persons to make surveys of Manhattan
Island, which they personally reconnoi-
tered. so as to acquire the general in-

formation needful to the correct prose-
cution of their work which has been much
delayed by the difficulty of procuring com-
petent persons on those acconomical
terms which they prescribed to them-
selves, and by seasons peculiarly unfav-
orable.

"That one of the first objects which
claimed their attention was the form and
manner in which the business should be
conducted: Tliat is to say whether they
should confine themselves to rectilinear
and rectangular streets or whether they
should adopt some of those supposed im-
provements by Circles, Chals and Stars
which certainly embellish a plan what-
ever may be their effect as to convenience
and utility. In considering that subject
they could not but bear in mind that a
City should be composed principally of
the habitations of man and that strait

sided and right angled houses are the
most cheap to build and the most con-
venient to live in. The effect of these
plain and simple reflections was decisive.

"Having determined, therefore, that the
work should in general be rectangular
a second and in their opinion an im-
portant consideration was so to amalga-
mate it with the plans already adopted
by individuals as not to make any unim-
portant change in their dispositions. This
if it could have been effected consistently
with the public interest was desirable not
only as it might render the work more

generally acceptable but also as it might
be the means of avoiding expense. It
was therefore a favorite object with the
Commissioners and pursued until after
various unfruitful attempts had proved
its extreme difficulty, nor was it aban-
doned at last but from necessity. To
show the obstacles which frustrated every
effort can be of no use. It will perhaps
be more satisfactory to each person who
may feel aggrieved to ask himself wheth-
er his sensations would not have been
still more unpleasant had his favorite
plans been sacrificed to preserve those
of a more fortunate neighbor.

"If it should be asked why was the
present plan adopted in preference to any
other, the answer is, because, after taking
all circumstances into consideration, it

appeared to be the best, or. in other and
more proper terms, attended with the
least inconvenience.

"It may to many be matter of surprise
that so many vacant spaces have been
left and those so small: for the benefit
of fresh air and consequent preservation
of health. Certainly if the City of New
York were destined to stand on the side
of a small stream, such as the Seine or
the Thames, a great number of ample
places might be needful. But those large
arms of the sea which embrace Man-
hattan Island render its situation in re-
gard to health and pleasure, as well as
to the convenience of commerce, pecu-
liarly felicitous. When therefore, from
the same causes, the price of land is so
uncommonly great, it seemed proper to
admit the principles of acconomy to great-
er influence than might, under circum-
stances of a different kind, have consisted
with the dictates of prudence and the
sense of duty.

"It appeared proper, nevertheless, to
select and set apart, on an elevated posi-
tion, a space sufficient for a large reser-
voir when it shall be found needful to
furnish the city, by means of aqueducts
or by the aid of hydraulic machinery,
with a copious supply of pure and whole-
some water. In the meantime, and in-

deed afterwards, the same space may be
consecrated to the purposes of science
when public spirit shall dictate the build-
ing of an observatory.

"It did not appear proper only, it was
felt to be indispensable, that a much
larger space should be set apart for mili-
tary exercise as also to assemble, in case
of need, the force to defend the city. The
question therefore was not. and could not
De. whether there should be a grand
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parade but where it should be placed and

what should be its size, and here again

it is to be lamented that in this late day

the parade could not be brought further

south and made larger than it is without

incurring a frightful expense.

"The spot nearest to that part of the

city already built which could be selected,

with any regard to acconomy, is at the

foot of those heights called Inklangbergh

in the vicinity of Kips Bay. That it is

too remote and too small shall not be

denied; but it is presumed that those

who may be inclined to criticism on that

score may feel somewhat mollified when
the Collector shall call for their propor-

tion of the large and immediate tax

which even this small and remote parade

will require.

"Another large space almost as neces-

sary as the last is that which, in no

distant period, will be required for a

public market. The City of New York

contains a population already sufficient to

place it in the rank of cities of the sec-

ond order, and is rapidly advancing

towards a level with the first. It is per-

haps no unreasonable conjecture that in

half a century it will be closely built up

to the Northern Boundary of the Parade,

and contain four hundred thousand souls.

The controuling power of necessity will,

long before that period, have taught its

inhabitants the advantages of deriving

their supplies of butchers' meat, poultry,

fish, game, vegetables and fruit from

shops in their neighborhood. The deal-

ers in those articles will also find it

convenient, and so will those from whom
they purchase, to meet at one general

mart.

"This has a tendency to fix and equalize

prices over the whole city. The carcass

butcher, gardner, farmer, etc., will be

able to calculate with tolerable accuracy

on the rate at which the supplies he

furnishes can be vended, and the reason-'

able profit of the retailer being added,

will give a price for the consumer; vary-

ing rather by the quality of the article

than by any other circumstance. It is

no trifling consideration that by this mode
of supplying the wants of large cities

there is a great saving of time and of

the articles consumed.

"To a person engaged in profitable busi-

ness one hour spent in market is fre-

quently worth more than the whole of

what he purchases, and he is sometimes

obliged to purchase a larger quantity than

he has occasion to use, so that the sur-

plus is wasted. Moreover the time spent

by those who bring articles of small value

from the country in retailing them out

bears such great proportion to the arti-

cles themselves as to increase the price

beyond what it ought to be. In short,

experience having demonstrated to every

great aggregation of mankind the ex-

pediency of such arrangement it is reas-

onable to conclude that it will be adopted
hereafter, and therefore it is proper to

provide for it now. Neither is it wholly
unworthy of consideration that the estab-

lishment of a general mart will leave

open the spaces now appropriated to that

object in parts of the city more closely

built than is perfectly consistent with

cleanliness and health.

"The place selected for this purpose is

a salt marsh and from that circumstance

of inferior price tho in regard to its

destination of greater value than other

soil. The matter dug from a large canal

thro the middle, for the* admission of

market boats, will give a due elevation

and solidity to the sides; and in a space

more than three thousand feet long and
upwards of eight hundred wide, there

will, it is presumed, after deducting what
is needful for the canal and markets, be

sufficient room for carts and wagons with-

out incommoding those whose business or

curiosity may induce them to attend it.

"To some it may be a matter of sur-

prise that the whole island has not been

laid out as a city. To others, it may be

a subject of merriment that the Commis-
sioners have provided space for a greater

population than is collected at any spot

on this side of China. They have in this

respect been governed by the shape of

the ground. It is not improbable that

considerable numbers may be collected at

Harlem before the high hills to the south

westward of it shall be built upon as a

city, and it is improbable that (For cen-

turies to come) the grounds north of Har-

lem Flat will be covered with houses.

To have come short of the extent laid

out might, therefore, have defeated just

expectation; and to have gone further

might have furnished materials to the

pernicious spirit of speculation."

—Concluding Notes—
When one stops to consider the times

and basic facts then at hand to guide

these commissioners in laying out their

street system, it must be admitted that

this is a remarkable piece of city plan-

ning. The population at that time was
largely concentrated in the area south of
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Houston Street. Provisions were brought
in mostly by means of sailing vessels

which docked in the section along the

East and North Rivers. The main traffic

was to and from the water front. The
principal means of transportation were
by stage coach, carriage, wagon and cart.

Later it became apparent that more north
and south avenues should have been pro-

vided. Therefore, Madison and Lexing-
ton Avenues were cut through midway be-

tween 3d and 4th avenues and 4th and
5th avenues, as laid down on the Com-
missioner's Map, before property develop-

ment had made such a proceeding finan-

cially impossible, as would be the case

today.

In a recent report by the Chief En-
gineer of the Board of Estimate and
Apportionment, he states that "it has
been frequently urged that if the street

system of 1807 had been planned in such
a way as to locate the short blocks along
the east and west streets instead of the

reverse, there would have been, say, 40

north and south streets instead of the

15 which we now have at 42d Street, and
that in this case there would have been
no congestion problem today. This claim

is open to very serious question. If the

north and south streets had been made
60 feet wide, as it seems likely would
have been the case, there would have
resulted some 80 lanes of traffic instead

of the 55 which we now have, but each
lane would have had to accommodate
both slow and fast moving vehicles. Of
the lanes now available, nearly one-half

can be treated as for fast moving vehicles,

each adjoining one for those of slower

motion, these, in my opinion, providing

freer movement to an extent more than
sufficient to offset the fact that they are

less in number than would have been
available if the street system had been
reversed."

THE WATER WORKS COAL PILE

By Donald H. Maxwell, Principal Assistant
Engineer, Alvord, Bii.rdirk & Howson,

Engineers, 8 S. Dearborn St.,

Chicago.

*rhe recent increased cost of coal and
the troubles experienced in getting a suffi-

cient supply and of the right quality have
brought the coal pile forcefully to the

attention of the water works superintend-

ent.

Although the amount of coal required

for water works pumping in the United
States seems small by comparison with

the estimated total coal consumption for

all purposes of about six tons per capita,

it is nevertheless a very considerable
amount, and is estimated at approximate-
ly three million tons per year. In future
years it is likely that much more than
this will be required, for even if better
economy can be practiced in the use of
coal by water works plants, the savings
will be more than offiset by the increased
demand for water by the growing city

population. -This city population may rea-

sonably be expected to at least treble.

When that time arrives the coal consump-
tion for public water supply on the pres-

ent basis will be approximately ten mil-

lion tons per year.

In the meantime the general expansion
of industry tends to increase the market
for coal while the supply is well under-
stood to be definitely limited and capable
of development only at increased cost as
the more accessible veins and better
grades are worked out.

It is thus apparent that the problem
of the coal supply and of the economic
utilization of coal in the water works
plant is not one of momentary interest

alone but destined to be of constantly in-

creasing importance.

Coal Savings Possible

There is no doubt but that the water
works coal pile, taken as a whole, can
be very much reduced. The consulting
engineer is in a position to note many
instances where pumping plant efficiency

might be increased and others where
pumpage might be-reduced. It is rather
striking, for instance, to note that in our
second largest city, supplied with water
by ten large pumping stations of good
efficiency the waste of water in distribu-

tion is so great that the estimated possible

saving in coal by metering the services

would amount to nearly 100,000 tons a
year. This plant is, of course, exceptional
but instances taken at random will be
given later on that will be sufficient to

indicate that there is in the aggregate, a
very considerable waste of coal in water
works plants that can be overcome by
giving closer attention to boiler room
economy, to efficient pumping and to the
distribution of water without unnecessary
waste.

Developments in Steam Plant Economy
The first requisite to coal economy is

efficient equipment. Great strides have
been made in the development of pumping
plant economy since many of our older
water works plants were equipped. In
contrast to the hand fired return tubular
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boiler of small horsepower delirerlng

saturated steam at 80 lbs. pressure to du-

plex pumps of very low duty, modern
practice calls for stokers, water tube boil-

ers in large units, with superheaters and
with good accessory equipment for main-

taining high efficiency, and delivering

steam at from 200 to 300 lbs. pressure and

superheated 100 to 200 degs. The steam

is utilized in cross-compound or vertical

triple pumps with test duties ranging

from 120 to 180 million foot pounds per

1,000 lbs. steam.

The effect of this change on the coal

pile is shown in part (except for super-

heat) by the accompanying diagram.

This diagram does not take account of

such auxiliary equipment as boiler feed

pumps and the incidental uses of coal for

station heating, etc., nor does it allow for

variation in load. The station duty for

a given set of equipment would, therefore,

be less than indicated by the coal rates

shown on this diagram. The diagram is

based on coal having 12,000 B. T. U. per

gound.

By inspecting the diagram we see that

vertical triple expansion engines of 160

million duty using saturated steam sup-

plied by boilers operating at 70 per cent

efficiency would require 0.3 tons of coal

to pump one million gallons 100 ft. high.

On the other hand with compound direct-

acting low duty pumps of 30 million duty

using steam supplied by boilers of 50 per

cent efficiency would require 2.2 tons of

coal to accomplish the same result. One
plant would consume seven times as much
coal as the other to do the same pumping
and it is a fact that may of our smaller

steam plants compare no more favorably

than this with the more modern high duty

station.

Advantage of High Pressure and Super-

heat

To understand the advantage in high

steam pressure and superheat, it should

be borne in mind:
(1) That steam engine efficiency in-

creases with the steam pressure, amount-
ing in turbo-centrifugal pumps, for ex-

ample, to about 1 per cent decrease in

steam consumption for each 10 lbs. in-

crease in steam pressure.

(2) That, in general, it does not take

more coal (to an appreciable extent) to

generate steam at relatively high pres-

sure than at low pressure.

(3) That engine efficiency increases

with superheat, the gain with turbo-cen-

trifugal pumps, for example, being ap-

proximately 1 per cent decrease in steam
consumption for each 12 degs. increase In

superheat. The great advantage of super-

heated steam in reciprocating engines is

that it does away with cylinder conden-

sation (if superheated enough), so that

all of the steam entering the cylinder Is

available to do useful work throughout

the stroke.

0.5 l.O 1.5 1.0 2.5 3.0

Tons Coal per Million Gallons 100 ft. High
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(4) That the additional heat required

to superheat steam is much less than the

heat saved by the engine so that there Is

a saving of coal. Assuming 100 deg. su-

perheat, this fuel saving amounts to about
4 per cent with a turbo-centrifugal unit,

8 per cent with a triple expansion engine
and much more with compound and with
simple engines.

Limitations of Water Works Plants

The water works plant is long-lived

compared to the industrial and electric

power plant. The opportunities of busi-

ness expansion, particularly in electric

power production, make it good business

policy to use only the most modern and
efficient equipment. The coal bill in

these plants is a relatively large part of

the cost of power and accounts for the

wholesale discarding of comparatively
new equipment and even entire plants to

make way for more efficient units of

larger capacity in great central stations

that will enable the utility to command
more business.

The water works plant cannot be re-

juvenated in this sweeping way. The
business of selling water is in most cities

fully developed and can only increase in

proportion to the growth of the city. The
water works pumping station represents

a comparatively small part of the total

plant investment and the coal bill is also

a small part, comparatively speaking, of

the total annual cost of the entire plant,

including fixed charges. Furthermore, the

requirements for fire protection make it

necessary, particularly in the small plant,

to carry a relatively large reserve boiler

and pump capacity which is idle most of

the time.

From these facts it is seen that the

water works plant must move slowly in

the procession of increased plant efficien-

cy. Only occasionally when an entirely

new plant is built to replace an outgrown
and obsolete plant does the engineer have
the joy of doing what he would like to

do in making the plant up to date in effi-

ciency of equipment. The more usual

case involves more or less important ad-

ditions to existing equipment, the limita-

tions of this old equipment influencing at

times very largely the character and effi-

ciency of the new. It is not always finan-

cially practicable to change over to 200

lbs. boiler pressure and 100 degs. super-

heat, for instance, in a plant with heavy
investment in low pressure pumps and
boilers that are still good. The fixed

charges on proposed new equipment must
always be weighed against the estimated

saving in cost of coal, and coal is not

high enough yet to warrant the sweeping
replacements in the average water works
plant that have been good business policy

in some electrical power plants.

Planning for the Future
Even though radical changes in pump-

ing station equipment may not be justi-

fied when renewals are necessary, the su-

perintendent has an opportunity at sucli

times which should not be lost sight of,

to map out an improvement program in.

volving the entire plant. It would be

most desirable, for instance, in replacing

a boiler to make a survey of the plant and
its future requirements and as a result,

perhaps find it worth while to install a
boiler, at comparatively slight increased

cost, capable of withstanding a future

higher steam pressure and arranged for

the installation at a later date of super-

heaters. Then when the time comes to

make pump replacements or additions the
boilers will not be a handicap. Judicious
provision for the future in this way will

do much in the course of time to improve
the small water works station efficiency

without sacrificing useful equipment.
Boiler Plant Operation

Meantime the water works operator
must be contented to make the best use
of the equipment now in hand. Even
though the low pressure plant with low
duty machinery must continue operating
on this basis for some years a great deal

can often be accomplished in these plants

to reduce coal consumption by close at-

tention to the details of operating that

make for efficiency. The watch-word
throughout the plant should be: "save
the heat units." It might be said that

intelligent and conscientious operation of

a hand-fired low efficiency boiler installa-

tion is even more important for coal econ-

omy than in a plant with high efficiency

equipment.
Coal saving is not possible without

measuring and recording the internal

workings of the plant. Between the heat
input and measure of work output, there
may be very large preventable waste of

energy amounting to from 25 to 50 per

cent of the coal pile in a poorly main-
tained plant. So it is not sufficient to know
merely the tons of coal purchased and the

plunger displacement, and yet, astonish-

ing as it may seem, plants are occasional-

ly met with in which even this meagre in-

formation is not obtainable in a satisfac-

tory manner.
The efficient operator must know the

pounds of coal burned per hour for a

given heat output in steam. He must
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know whether his customary methods of

firing give the best results with the fuel

at hand. He must know the effect of his

practice in draft regulation as to whether

the boiler is being unnecessarily cooled by

too much excess air on the one hand, or

on the other hand whether unburned gases

are being wasted up the stack from in-

sufficient supply of air to the furnace,

and among other things he must know
the effect of removing soot and boiler

scale and how often it pays as a practical

proposition to do this.

In a word, the operator should know
whether he is wasting coal in the boilers.

To find this out he needs the equipment

and the interest to make routine boiler

tests and periodic flue gas analyses.

An intelligent boiler room force and

careful training in efficient methods are

essential to economical operation. Fur-

thermore, a suitable bonus system based

on coal saved would be a valuable stim-

ulus to interest in a coal saving program,

if the possible savings seem sufficiently

great to warrant it.

Pump Room Operation

Pump room operation has a very large

influence on the coal pile. The coal rob-

ber in this part of the plant is pump
slip, though the preventable loss at the

steam end may also be considerable.

The output of every pump room should

be metered at the station unless there

is some other convenient method of check-

ing up on the pump slip, at frequent in-

tervals. The use of venturi meters on

discharge lines has become quite general,

but there are still many plants which

lack proper equipment of this kind. These

plants are as a rule paying heavily for

it in the coal pile.

The writer has had occasion to observe

some startling results from high pump
slip, and there is good reason to believe

that this is one of the principal causes

of coal waste in many of the stations that

lack proper means of measuring the water

delivered by the pumps.

Table I shows the result in one plant

of reducing pump slip. The records of

this plant for several years show a con-

tinual increase in the tons of coal burned
per million gallons pumped. The coal bill

finally became so high that it was decided

to have the pumps rebuilt. The effect of

improved efficiency of the steam end and
of reducing the pump slip is very striking-

ly illustrated by a reduction in the coal

consumption amounting to 67 per cent

of the coal burned in 1922. Comparison
of the 1922 pumpage with that of the two

TABL,E3 1—EFFECT OF REDUCING PUMP
SLIP ON THE COAL, PILE

Year Plunger Displace- Coal Burnerl
ment. Million Gals. Tons

1919 263.1 1,124
1920 299.9 1,288

*1921 304.8 1,264
1922 237.9 770

Rebuilt pump back in service in No-
vember.

Coal saved in 1922. 518 tons—67% of 1922
coal pile.

preceding years shows a very marked
reduction in pumpage as indicated by
plunger displacement.

Table II shows the effect on the coal

pile of introducing a high duty pump to

do the work formerly carried on by low
duty pumps. In this plant under the same
conditions of operation the high duty
pump accounted for a saving of over 1,000

tons per year amounting to 25 per cent
of the 1914 coal pile.

Table III is a rather striking illustra-

TABLE II—EFFECT OF HIGHER DUTY
PUMP ON THE COAL PILE

Si
«i CO

2iS

= O K si 5o o

i'ear Tons
1910 1,839 4,626 1.01

*1911 1,919 4,873 1.01
1912 2,090 60.9% 4,749 0.965
1913 2,241 90.7 1,403 0.842
1914 2,272 92.6 4,562 0.810

•Cross-Compound pump of 142 million test
duty installed.

Coal saved in 1914, 1,030 tons—25% of
1914 coal pile.

tion of the very large coal saving some-

times possible in a comparatively small

plant by eliminating excessive slip in a

high test duty cross-compound pump.
The saving in this case was at the rate

of approximately 1,600 tons per year, al-

though inspection of the records tended
to show that the excessive slip found on
test had lasted only about four months.
The record of plunger displacement in-

dicated, however, that up to within one
week of the test the slip had been mate-

rially higher than indicated by the test,

and had been partly corrected by replac-

ing pump valves.

TABLE III—VALUE OF TESTING PUMP
SLIP AS MEASURED BY THE

COAL PILE
Average daily pumpage 12,000,000 Gals.
Slip 3,750,000 Gals.
Slip reduced to 700,000 G^ls.
Total head 153 ft.

Coal per mil. gals. 100 ft. High.... 0.923 Tons
Coal saved per year 1,570 Tons
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TABI>E IV—COMPARISON OF COAL CONSUMPTION OF STATIONS IJOING
OOUBLE PUMPING.

-ANT Av. Daily Total Coal Coal pe

PuMPAGE. Head Ions

Mil. Gals. Ft Ions
A 8.8 3 256 5,317 0.61

B 4.98 240 2,672* 1.05

C Z.t 280 2,905 1.23

D 0.78 263 648 1.30

E 1.34 221 1,768 1.63

F 2.81 140 2,50 1.74

6 8.98 1 80 1 1.940 2.02

H 3.5 190 6,400 2.65

1 2.39 Z53 7,060 3.2

* T Mon+Ks Period

100*=^ High

Table IV is shown to illustrate the great

difference in coal consumption between
stations of the same general type. These
are all double pumping stations in small

or moderate sized cities operating for the

most part under direct pressure. Plant

"A" is an eastern plant burning Penn-
sylvania coal. The others are western
plants burning Indiana or Illinois coal.

The high coal consumption of plant "G"
may be partly attributed to wide range
in low lift pump head. In Plant "H" it

is due partly to poor plant design. In

Station "I" the poor showing is due in

part to very inefficient low lift pumping
from the use of over-sized electric cen-

trifugals, the low lift pumping being ac-

complished at an overall efficiency of 15

per cent for pumps and motors.

Table V is shown to indicate the typical

low coal rate that is expected of well de-

signed and operated modern stations do-

ing single pumping, and to contrast with
them the old fashioned stations with low
pressure boilers and low duty pumps.

1 tjo ^.o

=
1

Plant "A" is the North Point station at

Milwaukee, equipped with vertical triple

expansion engines of high test duty of

about 180 million foot pounds. Plant "B"
is an efficiently operated small station

burning Pennsylvania coal in hand-fired

boilers and pumping with cross-compound

engines against constant head. "C" rep-

resents the newest and most efficient of

the Chicago pumping stations, pumping
direct pressure with vertical triple and
turbo-centrifugal pumps against a total

lift of about 115 ft. Steam is generated by
water tube boilers operating at 175 lbs.

pressure. "E" represents the average of

all Chicago stations considering steam
pumping only. At three of the Chicago
stations a large amount of pumping is

done by motor driven centrifugals using

central station current. At these stations

the coal duty has been greatly decreased
from their former performance which is

probably to be accounted for by the un-

favorable load on the steam plant. 22nd
St. now shows a coal rate of 1.41 tons per

TABLE V—COMPARISON OF COAL CONSUMPTION OF STATIONS DOING

Plan-

single PUMPING.

Av. Daily

Pompage

Mil. Gals.

G2.6

3i8fe

76.5

10.9

6 03.

6.15

0.65

0.5

Total

Head

Ft

211.5

240.

1)5.3

283.5

109.2

251.

294.

tl7.

C0AI_

Tons

18,954

1,800

18.452

3,2 37*

84,3 6 8

4.5 62

770
1.500

Coal PER Mil. Gals, 100 '^ High

"Tons

0.399

0.53

0.512

0.684

0768

0.810

IJO

3.79

J.O 2.0 3.0

* Five mon^hs period
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million gallons, 100 ft. high compared

with 0.83 in 1910 and 68th St. shows a

coal rate of 1.3 tons compared with 0.85

in 1910.

Plant "D" is the new Des Moines sta-

tion with stoker fired boilers, 200 lbs.

steam pressure and 100 degs. superheat

pumping with turbo-centrifugals of 143

million foot pounds test duty. It should

be noted that this plant operates on Iowa

coal containing from 8,300 to 8,800 B. T.

U. per pound. The boilers on test showed

72 per cent efficiency at full load and 66.5

to 168 per cent overload. The plant oper-

ates direct pressure. It should be noted

particularly that this plant burns a

.much lower grade of coal than the Illi-

jiois steam coal used at Chicago.

Station "F", the old Des Moines pump-

ing station, should be compared with Sta-

tion "D". This station, with hand-fired

return tubular boilers and a cross-com-

pound pump of 140 million test duty op-

erating on 125 lbs. steam pressure re-

quired 20 per cent more fuel than the new
station to accomplish an equivalent

amount of pumping.

Station "G" indicates good performance

in a fairly well maintained plant operat-

ing under 90 lbs. steam pressure and

duplex compound pumps in good condi-

tion operating direct-pressure under a

high head. Station "H" in contrast to

"G" represents very poor performance in

a plant having equipment of the same gen-

eral character and burning just as good

coal. This latter plant showed 50 per cent

boiler efficiency on test and 25 per cent

pump slip.

These few illustrations show that al-

though some pumping plants are operat-

ing on a highly efficient basis, there are

others where large quantities of coal are

being wasted. In some of these instances

the fault lies in the plant installation, and
can only be overcome by putting in better

equipment. In others a great deal can be

accomplished to improve the plant effi-

ciency by systematically checking up on

pump slip, boiler firing methods, draft

regulation, and all the other details of op-

erating that affect the size of the annual
coal pile.

The foregoing paper by Mr .Maxwell

was presented at the recent annual meet-

ing of the American Water Works Asso-

ciation.

A COMPARISON OF FLOOD CON-

TROL MEASURES
By Harry Taylor, Brigadier General, U. S.

Army, Assistant Chief of Engineers.

It may be well to ask at the outset

what are the causes of floods? The an-

swer is, briefly, abnormal rainfall. This

rainfall may be either in the shape of

what is popularly known as a "cloud-

burst," such as occurred at Pueblo, Colo.,

in June, 1921; in the shape of heavy, long-

continued rains, such as produced the

floods in the lower Mississippi River in

February and March, 1922, or heavy rains

falling on snow or frozen ground, such as

produced the floods which devastated Day-

ton and other cities of Ohio a few years

ago. Warm winds blowing on a heavy
blanket of snow may also produce a seri-

ous flood. Floods of this character are

most common in the Pacific Northwest
where a warm southwest wind, known as

a "'Chinook" wind, occurs during the

winter months and causes the snow on
the mountains to melt with great rapidity.

The floods caused by the so-called cloud-

burst are usually local in character and
commonly occur on small streams. Floods

caused by long, heavy rainfall usually

cover a large territory and it often hap-

pens that such rainfall will produce a

flood in the main stream when none of

the tributaries is subject to excessive

flood. This occurred recently in the lower
Mississippi, when that stream carried an
unusual flood, but all of the lower tri-

butaries carried moderate quotas. The
floods caused by rains falling on snow
or frozen ground generaly affect an area

intermediate between the other two types.

Control of Floods
Outside of the Mississippi "Valley the

people of the United States ordinarily

give little thought to the control of

floods. It is only when some serious flood

occurs that attention is focused on the

prevention of a repetition of the disas-

ters caused by such flood, and then the

matter Is of extreme interest for a short

time, with all sorts of remedies pro-

posed. Dayton, Ohio, is one exception.

It is characteristic of the American peo-

ple that when we suffer from any cause

such as a flood, a contagious disease, or

war, we are wildly enthusiastic for steps

to prevent a repetition of the disaster,

but as soon as the time of stress has
passed, we forget that trouble has oc-

curred and delay taking the steps neces-

sary to prevent a repetition. This is well

illustrated by the present attitude of the



July, 1923 MUNICIPAL AND COUNTY ENGINEERING 28

American people toward the army. Five
years ago there was nothing too good
for the army. Today, many seem to de-

sire its absolute abolition, forgetting that

it is an insurance against trouble in the

future. I wish I could believe that we
will never be involved in another war.

1 wish also that I could believe we will

never have a disastrous flood, but I am
certain that floods will come until we
know how to control the distribution

of I'ainfall, and I am equally certain that

the services of the army will be required

in the future.

The control of floods appears to be
considered by the majority of our people
as a simple problem. It is true that dif-

ferent people have different solutions.

The most common solutions are refor-

estation, reservoirs at the sources of the

streams, levees, outlets or spillways, and
straightening and enlarging river beds.

We frequently have other solutions sug-

gested, as for example, one proposed to

Install boilers on the banks of the Mis-

sissippi River to evaporate the flood

waters, thus causing clouds to form and
produce rain over the Middle West where
needed.

In the solutions proposed, the control

of floods is quite commonly linked with
other beneficial effects, most commonly
with waterpower development. It is gen-

erally assumed that the sama work
which will control floods will produce
power, improve navigation, and provide

drainage. One very troublesome prob-

lem that comes before the engineer de-

partment is the problem of the Fox
River and Lake Winnebago, Wisconsin.
At the outlet of Lake Winnebago are

constructed two dams provided with

gates for controlling the water outflow

from this lake. The lake is surrounded
by flat land over which the flowage

rights were purchased and paid for by
the United States some 50 years ago.

Since that time these lands have been
sold and the buyers in many cases have
apparently made their purchases unaware
of the rights of the government. Invari-

ably, during floods on this stream, the

people above the dams insist on the gates

being open so as to permit the water to

flow out rapidly; the people below the

dams insist on the gates being closed

so as to prevent the water from coming
down on them; power interests on the

lower river desire to have the water
retained and released during periods of

low water for the purpose of developing
additional power; for the benefit of navi-

gation, the flow should be as uniform fts

possible.

Reforestation Not a Practical Remedy
With reference to reforestation. I de-

sire to say that I am a thorough believer

in a sensible and sane system of refor-

estation. I believe that the proper ex-

ploitation of our few remaining forests

and intelligent reforestation is one of the

great needs of the country. Reforesta-

tion has sufficient merit in itself to stand

on its own feet and should not be con-

fused with flood control. The price of

lumber today is a sufficient argument for

planting trees without attempting to

associate forestry with the climate or

with flood conditions on our rivers.

There appears to exist in the public

mind an impression that the prime cause
of floods in this country has been the

destruction of the forests, and that the

surest way to prevent them is by re-

forestation. The influence of forests on
stream flow has been extensively dis-

cussed both by European and American
engineers since Gustav Wex, imperial

and ministerial counselor and engineer of

the improvement of the Danube River at

Vienna in 1873 submitted a series of pa-

pers on the decrease of water in springs,

creeks and rivers which were translated

into English by the late General Weitzel,

C. E.

There is a great diversity of opinion

on the subject, some maintaining that

the cutting of forests will ultimately con-

vert Europe into a Numidian desert, while

other claim that a moderate cutting of

the forests even increases the rainfall.

Whatever may be the theoretical prin-

ciples involved, their practical applica-

tion is fraught with great difficulty.

When a country acquires a population

of 100,000,000 people, the forest primeval

which existed when it was settled has

to disappear. It is all very well to be-

moan the fact that if the black walnut
which once covered the state of Ohio

had not been destroyed and was sold as

lumber at the present market rates, it

would equal the assessed valuation of the

property of the state, but there have now
been created the cities of Cleveland and
Cincinnati, whose people can not live on
black walnut alone, but require grain and
meat. The black walnut of Ohio has gone,

never to return, and the same is true of

the forests in other sections of the coun-

try. The fertile lands will not be taken

away from the farmer. They are too valu-

able for raising potatoes and hogs. Only
the poorer soils can be used for forest cul-
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ture, and only a limited relorestatiou,

then, is possible.

The effect of forests on rainfall in

Europe has been carefully investigated

and the records at many European lo-

calities, where the rain has been recorded
for long periods, fail to show any ten-

dency to a pronounced change of fall in

recent years.

Study on Merrimack River

The meteorological records of the

United States have not been maintained a

sufficient length of time to be of much
value in solving the problem. The best

existing data in this country of which
I am aware are those for the Merrimack
River, on which a daily record of the

stage of the river has been observed since

1849, on a gauge established below the

dam at Lawrence, Massachusetts. An
exhaustive study of this stream was
made about 12 years ago by Col. Edward
Burr, C. E., and a report submitted by
him which is published as a government
document. Colonel Burr's conclusions as

summarized for the basin of the Merri-

mack River were as follows

:

"Deforestation of the basin continued

progressively from the early settlements

until about 1860-1870, and since that peri-

od forested areas have increased through
natural causes by 25 per cent or more of

the entire basin, notwithstanding the

continuance of lumbering operations.

"There has been no decrease in pre-

cipitation in the basin as a result of

deforestation or any increase with the

reforestation of 25 per cent or more of

its area. The precipitation for 50 to 90

years at points within the basin or within

a few miles of its borders shows ten-

dencies, or cycles, that bear no relation

to the change in forest areas.

"The average run-off through the river

varies with the precipitation over its

basin, and the percentage of run-off to

precipitation is not appreciably affected

by forest changes as great as 25 per cent

or more of the basin. The frequency of

floods has not been decreased by refor-

estation or increased by deforestation.

"Exceptionally high floods have oc-

curred at intervals without respect to

forest conditions. Flood heights have not

been decreased by forestation or in-

creased by deforestation, and the prin-

cipal characteristics of floods are unaf-

fected by forest changes. The duration of

flood stages and the amount of run off

during such stages have not been affected

adversely by deforestation or beneficially

by reforestation.

"Deforestation has not lessened the

height of the liver at low water or in-

creased the duration of low-water periods,

and the reforestation of 25 per cent or

more of the basin has not had any bene-

ficial effect on low stages of the river.

"Variations in stream flow are deter-

mined essentially by variations in cli-

matic conditions which move in irregular

cycles independent of forest changes.
Correct deductions as to climatic varia-

tions and as to varying conditions of

stream flow may be expected only from
the analysis of satisfactory records cov-

ering periods of 60 years or more, and
conclusions drawn from records extend-

ing through 40 years or less may, and
probably will, be misleading or incorrect."

Reforestation and the Mississippi Floods

The greatest flood of the Mississippi at

St. Louis occurred in 1844: the next
largest in 1875. On the Great Lakes the
high water of 1838 is the greatest on
record. On the Ohio, the flood of 1884

exceeded that of 1913 at Cincinnati; and
that of 1832, while 5 ft. lower at Cin-

cinnati, was 5 ft. higher at Pittsburgh
than the 1913 flood. The gauge records

at the bridges over the upper Mississippi

which cover a period of 30 years, would
indicate that the flow from Minnesota
and Wisconsin, where the forests have
been most extensively destroyed during
the period, has been slightly improved,
though the river shows signs of deteri-

oration where it receives the flow from
the prairie lands of Iowa and Illinois.

They appear to confirm the conclusion of

the European forestry authorities that

the influence of forests on drainage is

concealed by other causes more powerful

in their effects.

It is argued by some that if the floods

were occasionally high, they would not

be as frequent with reforestation. Again
let us search the records of the past.

It is hopeless to expect to reproduce by
reforestation the forest growth that ex-

isted at the close of the Civil War. Yet,

from 1857 to 1867, the Mississippi Valley

was visited by a most remarkable series

of great floods. These floods occurred as

frequently as any that have been recorded

since that time.

It requires from 20 to 50 years to pro-

duce a good forest growth, and over a

century for the leaves of that forest to

decay in sufficient quantities to produce
the humus which will be satisfactory

as an absorbent of rainfall. We are more
vitally interested in the height that a

river will attain in the next few months
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than in what will occur in the year
2022 or 2072.

Reforestation as a means of reducing
flood heights on the Mississippi River,

for example, requires the conversion Of

too much farm land into a wilderness to

be practicable. The waste land that can
profitably be converted into forest reser-

vations is too limited in area to produce
an appreciable effect on the floods.

Reservoirs

Next to reforestation, reservoirs as a

means of controlling floods appear to

have the most advocates. The reservoir
theory is particularly attractive, as we
have before us in the Great Lakes a
practical illustration of flood restraint by
means of natural reservoirs. Reservoir
control of the Mississippi River was dis-

cussed by Humphreys and Abbot in 1858.

and on the upper Mississippi the Corps
of Engineers has constructed the largest

system of reservoirs for regulating rivers

that has been built in any country.

These reservoirs have been most success-

ful, not only for increasing the low-water
discharge of the Mississippi River above
St. Paul, the purpose for which they were
constructed, but also for reducing floods

in that portion of the river.

There is nothing novel in the propo-

sition to control rivers by reservoirs. We
have not only studied its advantages, but

we know its limitations. Conditions are

extremely favorable for reservoir con-

struction at the headwaters of the Missis-

sippi, but while they materially increase

the low-water discharge at St. Paul and
markedly reduce flood heights, yet 100

miles farther down the river it is impos-
sible to detect their influence during

either high or low water.

A reservoir must be close to the lo-

cality to be benefitted or its value rapidly

diminishes, and this is a serious trouble

with any project for regulating the lower
Mississippi by reservoirs.

Reservoir Problem on the Mississippi

To have retained the Mississippi flood

of 1912 within its banks would have re-

quired a reservoir in the vicinity of

Cairo, Illinois, having an area of 7,000

square miles, slightly less than that of

the state of Massachusetts, and a depth

of about 15 ft, assuming that it would
be empty when the river attained a bank-

full stage.

Cairo is the logical location for a res-

ervoir to regulate the discharge of the

lower Mississippi. It will not only con-

trol the floods from the Ohio, but also

the discharge from the Missouri and

upper Mississippi. But if the reservoirs

be transferred from the mouth of the
tributaries to the headwaters, their ca-

pacity must be largely increased. No two
floods have the same origin, unless they
are referred back to the Gulf of Mexico.
If the prevailing winds in the early

spring are from the Southwest, the
southern tributaries of the Ohio furnish

the crest of the year's flood; if more
nearly from the South, reservoirs will be
required on the streams of Ohio, Indiana
and Illinois; a slight varying of the wind
will produce a flood in the upper Missis-

sippi while, if it blows from the Southeast,

the principal sources of trouble will be
the Red, the Arkansas and Missouri
Rivers. To control the flow of every
stream in the Mississippi "Valley by reser-

voirs is a pretty large job, even for the

United States government, but that is

what the control of the Mississippi during
floods by reservoirs signifies.

The 1913 flood affords data for deter-

mining the effect of such a system of

reservoirs. When, on April 2, 1913, the

gauge at Cairo attained a height of 54

feet, there was flowing down the Missis-

sippi River at least 2,000,000 cu. ft. of

water per second. It requires about 11

days for a flood wave to be transmitted
the 966 miles between Pittsburgh and
Cairo. On March 22, the Pittsburgh
gauge read 5.3 ft., which is produced
by a flow in the Ohio River at that lo-

cality of about 15,000 second-feet. In 10

days a flood travels the 858 miles between
St. Paul and Cairo. On March 2, the
reading of the St. Paul Gauge was 0.5 ft.,

corresponding to a discharge of the Mis-

sissippi of about 2,500 second-feet. In 8

days the effect of a flood at St. Joseph,
Missouri, is felt at Cairo. On March 25,

the gauge at St. Joseph read minus 0.1

ft., representing a discharge of the Mis-

souri River of about 17,000 second-feet.

If a system of reservoirs had been con-

structed which would have prevented all

flow from the Allegheny, the Mononga-
hela, the Mississippi above St. Paul, and
the Missouri above St. Joseph, it would
have reduced the 2,000,000 second-feet

discharge by the Mississippi River at

Cairo on April 2 less than 35,000 second-

feet.

The water which passed Cairo on the

2d of April came principally from the

White and Wabash and the lower trib-

utaries of the Ohio, and after the water
of these rivers started to subside, the

flood from Cincinnati, though increasing

from 57 to 69 ft. on the Cincinnati gauge,
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could increase flood heights at Cairo less

than 1 ft. The flood of 30 ft. at Pittsburgh
on March 28 produced its effect on the
Cairo gauge on April 8. It prolonged the
flood without increasing its height.
The proposed system of reservoirs

would have cost hundreds of millions of

dollars, and its effect on the flood height
of the lower Mississippi could not pos-

sibly have exceeded 6 ins.

General Limitations on Reservoirs
Great floods do not arise from average

conditions, but from exceptional condi-
tions such as are caused by heavy rains
rapidly succeeding one another. Each
rainstorm starts down a stream a flood,

the volume of which can be absorbed by
a reservoir with comparatively little

trouble, but if a second storm sweeps
over the valley the reservoir, to be effec-

tive, must be emptied or its capacity
doubled. To hold all the excess rainfall

till low water would require reservoirs
of enormous capacity. Economic consid-

erations usually require that the reser-

voirs should be emptied as soon as the
flood crest passes, in order to utilize

the same space for a second rainfall;

so that while reducing the crest of a
flood at a given locality they necessarily
prolong the period during which the river
remains at a high stage.

Reservoirs are necessary for municipal
water supplies, for purposes of irriga-

tion, for the development of power, and
for feeders to canals. They can be suc-

cessfully employed on small streams to

diminish floods or increase the low water
flow. The trouble arises when an attempt
is made to utilize them for too many
purposes at the same time. There must
be a paramount issue to which the others
will be subsidiary.

If the main purpose is to supply a city

with water, as a rule only the excess can
be used for power development. In the
case of the new San Francisco water
supply, now under consti-uction, a large
amount of power will be developed, but
in this case the main storage reservoir
is over 4,000 ft. above the city and the
topography is such that at one point the
supply line drops about 1,300 ft., and at
another point it drops 1,000 ft. in a
nearly vertical line, giving an excellent
opportunity for a power development at

a minimum expense and without interfer-

ing with the main object of the construc-
tion. If the dams are constructed to pro-
duce power, the reduction of floods and
the improvement of river navigation
must be subordinate thereto. Water re-

quired for irrigation can be used to de-

velop power when the dam of the storage
reservoir is given a greater height than
is necessary for its flow over the land
to be reclaimed.

During the next decade there will be
an enormous development of reservoirs,

both for irrigation and for power pur-

poses, which I hope will be utilized to

correct man's folly and prevent many dis-

asters similar to those which have oc-

curred in the past.

Levees
Levees,.properly located and construct-

ed, are an effective means of protection

against floods. Levees have been used
for many years on the European rivers

and to a great extent for the protection

of the lands bordering the Mississippi

River. At the present time there are

1,779 miles of effective levees in place

between Rock Island, Illinois, and the

mouth of the Mississippi. These levees

contain about 400,421,000 cu. yds. of ma-
terial. The levee system protects about
27,628 square miles of land. At the pres-

ent time, the question of providing addi-

tional outlets or spillways on the lower
Mississippi is being given great consid-

eration. That the spillway will cause a
temporary lowering of the flood water is

beyond question, but it is not quite so

certain that the ultimate effect of a spill-

way will be beneflcial to the Mississippi,

for there is a possibility that the ab-

straction of the water will cause shoaling

of the channel below the spillway, which
may produce sei'ious results in time.

Levees combined with channel enlarge-

ment and spillways are being used in

the flood control of the Sacramento
River. The spillways, however, are of

secondary importance, the main depend-

ence being placed upon levees and the

straightening and enlarging of the chan-

nel of the river near its mouth, so as

to afford a freer escape of the flood

waters.

In locating levees, care must be ex-

ercised not to place them so near the

banks of the river as to unduly crowd
the stream and reduce the cross-sectional

area sufficiently to prevent the escape
of flood waters without causing their rise

to such a height that they will overtop
the levees. The great tendency is for

the owners of the land on each side of

the stream to crowd the levee as close

to the bank of the stream as possible,

leaving too little space for the escape
of flood waters, with disastrous results

to both sides.
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The foregoing matter is from au ad-

dress before the American Association
for the Advancement of Science.

NOTES ON WATER SUPPLY SERV-
ICE AT CHARLESTON, SOUTH

CAROLINA
By J. E. Gibson, Manager and Engineer,

Water Department, i4 George St.,
Charleston, S. C.

There is no branch of municipal serv-

ice that receives greater condemnation
in cases of failure to function adequately
or properly than the water works. The
slightest tendency of the water to be off

color, off taste or otheiwise lacking in

quality or quantity, raises a storm of

protest from the consumers, and the pre-

sentation of a bill that is higher than is

usual or expected, will raise protesta-

tions that echo long after the rendering
of and settlement of the bill.

Generally speaking, when we desire a
commodity we buy without regard to the

cost or value of the article itself. We
all love to pamper ourselves, but the

moment a service or commodity becomes
a necessity, we take a niggardly attitude

toward the party furnishing the service

and all thought is lost of equity or justice

in respect to the amount to be paid for

the service rendered or for the com-
modity itself. Particularly is this so
when the commodity enters into our daily

life, such as gas, electric light and water
supply service.

The Water Supply
The City of Charleston, acting in its

legal capacity, caused to be dammed what
was formerly a tidal salt water stream,

thereby creating a large storage reser-

voir. The land area flooded by this reser-

voir exceeds three square miles, and in

addition thereto, there have been pur-

chased or perpetually leased, 5,000 acres

of land to protect this reservoir from pol-

lution. The inflow of fresh water soon
displaced the original impounded salt

water so that we now have approximately

3,000,000,000 gals, of fresh water in stor-

age. The 42 square miles of drainage
gathering area tributary to this reservoir

is heavily wooded with pine, cypress,

gum and similar growth in the swamps
bordering the main stream and branches,

and the water leaches out the coloring

matter from the roots of the trees and
the deciduous leaves of this wooded area
so that the impounded water has a high
color and is known as a peaty or colored

water.

Generally speaking these waters carry
no turbidity and are unusually free from
contamination, the trouble, however, is to

remove the coloring matter so that the
water may meet the aesthetic approval
of the consumer and be a satisfactory

supply for household and manufacturing
purposes.

To remove this organic coloring mat-
ter from the water it is necessary to treat

it with sulphate of alumina, then pump it

to large sedimentation basins where the
coagulated coloring matter is allowed to

settle out. The water is next filtered

through modern type concrete filters

where the remaining coagulated matter
and pathogenic bacteria are filtered out,

after which it is treated with sodium
hydroxide to restore the alkalinity and
soften the water for household, laundry
and manufacturing use, and, finally it is

sterilized with liquid chlorine that it may
be absolutely free of pathogenic germs
should by chance any have passed the
filters. The water is then pumped into
the mains for the use of the consumer.
The service is maintained to all intents
and purposes 100% of the time, in fact,

should the service fail for a few hours
only, many activities of our city would
cease to function, street railway, gas,

electric light, laundries, hospitals, sewer-
age systems, household operations and
the Fire Department would be entirely

helpless.

Fortunately for us thei-e are a few
cases where the water supply systems of

our complex and congested life centers
have failed. Drought is the most usual
cause of curtailment of supply, and the

cities of North Carolina and Pennsylvania
have just recently passed through such a
condition, due principally to the short

sighted policy of the governing powers
in denying the water departments the

necessary funds and credits to extend
their works and increase their water sup-

ply resources.

Occasionally we learn of the failure of

a city's water supply due to the breaking
down of the pumping machinery or the

failure of the main supply lines. Such
an instance occurred to the main conduit

supplying the city of Montreal, Quebec,
several years ago and a like occurrence
to the new 250-mile water supply conduit

of the city of Los Angeles, Cal., shortly

after its completion. Our neighboring
city of Greensboro, N. C, was subject to

a similar occurrence last spring, and for

a number of days water had to be hauled
in tank wagons and distributed to the
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citizens. The losses caused to the com-
munity by such failures cannot be
reckoned in dollars. We spend large

sums of money for highway improve-
ments, autos, carriages, boats, travel,

sports, entertainment and pleasure, but
as above stated become niggardly, stingy
and grasping when the essential com-
modity, water, has to be procured and
paid for. What more essential com-
modity enters into our daily life than
water and how willing we should be to

pay for such service, when it serves us

so faithfully as food, drink, laundry, the

extinguishment of fires and last, but by
no means least, as a vehicle for the re-

moval of body and household wastes. We
have expressed some of the foregoing
statements in rather forceful language
and it is not intended as a criticism or

complaint on our part but only in an
effort to drive home the necessity and
importance of the water supply to our
citizens.

Rate Making
When public water supplies were first

introduced, the rate or amount to be paid
by each property or household was as-

sessed at a flat rate or charge in an effort

to divide up the cost of the operation and
maintenance of the water works plant
among those using the service.

This flat rate is a heritage of the early

pioneers and was probably first intro-

duced by Appius Claudius in Rome.
There were no modern plumbing ap-

pliances as we know them today, and
therefore the use of water was confined

principally to the ordinary household
uses of cooking and washing. This flat

rate system winks at the extravagance
and wastefulness of the individual at the

expense of the public. It is admittedly
inequitable, conducive to wasteful habits

and poor plumbing. The rate is made
higher or in excess of the legitimate

amount in an effort to cover these abuses.
This form of rate today is frowned upon
by all water works men, utility commis-
sions and the courts.

Rate making has received more atten-

tion in the last 15 years than in all pre-

vious history of the water works busi-

ness. In fact, it received very little at-

tention until the introduction of the

modern water meter. There are today
three general forms of rates for metered
water, they are:

1. The flat or uniform rate system
where the water is charged for at a

stipulated price without regard to quan-
tity used or service rendered.

2. A minimum demand rate and slid-

ing scale for water used in excess of

minimum.
3. A service and demand charge rate

with sliding scales for water used.
The objection to the first form, the flat

or uniform charge, is that it does not dis-

tribute the burden equitably upon the

consumers. It permits a property to ob-

tain valuable service and puts a premium
upon the penurious use of water.

The privilege of having a connection
and being able to obtain water from a
public supply on demand is valuable and
should be paid for. The cost of reading
meters, recording the same and rendering
bills is a substantial cost and is practic-

ally uniform without regard to the size

of the meter or the quantity of water
taken. Further, there is no demand
charge included in this form of rate, and
certainly the water works is entitled to

payment based upon the capacity of the

consumer to demand service. As an
example: A small manufacturing con-

cern, such as a laundry requiring the

delivery of large quantities of water in a

limited time, must have a larger meter
than a house. This class of consumer
draws only for a few minutes at a time,

nevertheless, requires a gi'eater capacity

of pumping machinery, filters and mains
to meet this demand. The 2-inch meter
on the supply to the laundry has the

capacity of twenty %-in. house metei's,

and therefore, equitably, it should pay 20

tirnes the demand charge of the house.

The third schedule is the most scien-

tific, in that it successfully divides the

service rendered into the proper divi-

sions :

1. The cost of reading the meters, re-

cording, billing and accounting.

2. It places a demand charge on each
consumer in proportion to his ability to

demand water, and
3. It places a charge upon the con-

sumer for the quantity of water taken, in

accordance with a sliding scale based

upon the actual quantity of water used.

Upon the granting of the franchise to

the Water Company in 1903, the schedule

was that of the old flat rate system,

which was based upon a quarterly rendi-

tion of bills in advance of the service;

that is, at the beginning of each quarter

the consumer was billed for the water
rate for the ensuing quarter based upon
the number of fixtures, frontage and size

of house. Very little or no complaint

was made to the advance payment of the

quarterly charge. Contracts were sup-
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posed to be made for an entire year, and

it was expected that the consumer would
take water for twelve months.

There was a clause in the franchise

which permitted a consumer on demand
to purchase a meter and take water by
meter rates, which were also prescribed,

based upon the daily consumption in

thousand gallons. A like privilege was
granted the Water Company, in that if

they suspected a party of wasting water,

having poor plumbing or using it for

other purposes than that contracted for,

they' had the privilege of installing a

meter and charging for water at meter
rates. The result of this schedule was
that ttiose people who were thoughtful,

soon realized that they were taxed an
excess amount to cover possible wastage
and loss, and began to demand meters,

more particularly the commercial con-

cerns. At first there were few meters in

use, and it was a simple matter for one
man to go out and read these meters on
the first of each month.
With large consumers of water such as

railroad companies, with the possibility

of stoppage of meters involving large

pecuniary losses and causing argument
as to the proper adjustment of bills, the

practice of reading meters monthly was
justified and is still followed.

This was the condition of affairs when
the Commission took over the operation

of the plant at the time of purchase by
the City in 1917.

Abuses had grown up during these

years of private ownership due to politi-

cal conditions. Sixty per cent of the con-

sumers were obtaining water through
meters, some having yearly contracts,

others monthly contracts. Those having
yearly contracts were granted the privi-

lege of offsetting high consurhption dur-

ing one period of the year against low
consumption at another period. Those
having monthly contracts were denied
this privilege, which caused friction and
discontent. The remaining 40 per cent

of the consumers were being supplied

undep the old flat rate system of con-

tract.

An analysis of the total water pumped
and delivered to the distribution system
and a systematic reading of the small

meter supplying the metered consumers,
showed that the 40 per cent of unmetered
consumers were using over 60 per cent of

the total water pumped. A census of the

city, of the number of dwellings therein,

showed that there were approximately
12,000 properties that should be con-

sumers of water and of these 12,000 there

were existing on the books only 6,500 con-

sumers of water. How and where did the

remaining 5,500 properties get their water
supply? There were two sources, wells

and cisterns which had been condemned
by the Health Department as insanitary

and likely to cause sickness and epidem-

ics, and secondly, a surreptitious taking

of water through the taps of neighboring

properties. A large percentage of these

properties not connected to the water
works system were owned or at least oc-

cupied by the colored population.

.The question of municipal ownership

and operation was a doubtful experiment,

and in my opinion our Commission wisely

decided to disturb the customs and rates

ill force to the least possible extent, and
therefore adopted our present schedule of

rates. These, while not the most scien-

tific, are equitable and just.

1. We discarded the yearly contract,

feeling that it was not equitable, and if

required, and not enforced, would grow
into an abuse.

2. That a three months' contract was
equitable and imposed no grievous hard-

ship, should circumstances compel one to

surrender his contract after a few weeks
of service, as the minimum charge of $3

would not more than cover the cost of

setting meter, removing same, reading

and billing for a short period.

3. It would permit those people who
spend the summers away from the city

to close their houses, cancel their con-

tracts and have the water shut off, thus

eliminating the danger of high bills due

to leaky plumbing during their absence.

It further gave them the possibility of

equalizing the low consumption during

one month as against high consumption

during another month of the same quar-

ter.

The minimum rates provide an ample
supply of water to cover all legitimate

needs of the average family without offer-

ing a premium on a parsimonious use of

this essential commodity. In other words,

it is possible for the average family in

the city of Charleston to have all the con-

veniences of modern plumbing, such as

kitchen sink, toilet, bath room, basins

and an ample supply of water for $3 a

quarter; further, it places this service

within the reach of the most humble citi-

zen.

That this action on the part of the

Commission was wise is evidenced from

the satisfaction it has afforded. Consum-
ers have increased from a little over 6,500
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to over 9,000 in the five years of muni- Using the limit of a non-exorbitant bill

cipal ownership. The entire city has been as $10 per quarter, and the information
metered, the amount of water accounted on heavy consumption, together with the

for has increased from 55% in 1917 to an possibility of a small leak, as hereinbe-

average of 85% in 1921-1922. The differ- fore mentioned, it is a reasonable and
ence is accounted for by the water used fair conclusion that there would be no
for municipal sewer flushing and fire pur- saving effected to consumers where their

poses. This percentage of accounted for bills are only 150% in excess of $10 or

water is above the average of American $15 per quarter.

cities, and is exceeded by a few only. Again, assuming that every dollar in

A Study of Monthly Reading and Billing excess of this maximum bill of $15 could
The only complaint that has been have been saved the consumer, we find____^ the following:

2,983 Bills at an average of $12.50 less $15.00 max. No saving. No saving.
961 Bills at an average of 17.50 less 15.00 max. Saving $ 2.50 $ 2402.50
382 Bills at an average of 22.50 less 15.00 max. Saving 7.50 2865.00
375 Bills at an average of 37.50 less 15.00 max. Saving 22.50 8437.50
64 Bills at an average of 75.00 less 15.00 max. Saving 60.00 3840.00

A total saving during the three years and nine months of $17,545.00
An average annual saving of - $ 4,690.00

— The above assumptions are certainly

made against the schedule as adopted is liberal and I feel that practically they

the payment of high bills owing to defec- cannot be obtained, owing to the frailties

tive or poor plumbing, and some of our of human nature, and knowing how soon

citizens feel that if the Water Department we lose sight of the newness of the

should read meters and bill monthly, they "broom." However, the consumer is fully

could thereby check up and keep tab on entitled to the benefit of the doubt in the

the condition of their plumbing more ac- case.

curately than if read quarterly. The next phase of the subject is, how
A careful study of water bills justifies much will it cost all of the consumers to

the sub-conscious deduction of our em- effect this saving to one and fifty-four

ployees, that consumers pay little atten- hundredths per cent of the consumer?

tion to their increasing water bills until Before proceeding to this portion of the

they reach a very high percentage of the discussion, let us consider some of the

normal consumption, and even then do duties of the Commission to the public,

not take the necessary precaution to see It is undoubtedly the duty of the Com-

that their plumbing is properly repaired, mission to operate the Water Works

as is evidenced by a second and third Plant efficiently:

period of abnormal consumption. 1- As to the quality of the water.

How much less attention will be paid (a) For drinking and cooking purposes,

to the increasing consumption when the (b) For laundry and general household

readings are made monthly, and the in- ^se.

creased increments therefore smaller? (c) For manufacturing purposes.

Further, a leak amounting to so little as 2. As to quantity of water.

1 gal. per minute taking place in a yard (a) For sanitary purposes,

toilet (usually installed for the conveni- (t>) For fire protection,

ence of servants, and therefore not direct- 3. As to extension of mains and con-

ly under the observation of the thought- duits and plant to supply the growing

ful members of the family), will account needs of the city, (for without an ade-

for a bill of $10.50 in 30 days. Quate water supply no city can grow.

Using the information obtained in the however fortunately she may be 'other-

study of bills, and assuming that $10 is ^^'ise situated and endowed),

a reasonable and not an exorbitant bill 4. Economically upon a business basis,

and that the arithmetical mean of these <a) That the citizens may be taxed

divisions represents the average amount equitably and justly for the service ren-

of money involved in each bill, we find dered them and that none receive privi-

that the following bills were rendered in leges not enjoyed by all.

excess of $10 per quarter: (b) That all moneys due be collected

promptly and all purchases of material
2.983 Bills rendered for avg. anit. of $12.50 „ , „„«^i;.^„ k.^ v,^r,-:^c+K. r»o/i^ at ir^w
961 Bills rendered for avg. amt. of 17.50 and supplies be honestl> made at low-

382 Bills rendered for avg. amt. of '22.50 est obtainable prices, quality alone for
375 Bills rendered for avg. amt. of 37.50 „„„,.,-„„ i„f«„^£,/i KqJtio- r.«nc-iHoraH

64 Bills rend, not in excess of amt. of 75.00 service intended being considered.
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(c) That all expenses of operation,

maintenance, sinking fund, interest on

bonded indebtedness or cost of plant be

paid from the income collected and that

any excess income above these expenses
be set aside as a surplus out of which
future extensions, improvements to plant

and water supply facilities shall be made.
(d) To employ an efficient personnel to

conduct the operations of the business

with the least number of persons that

there may be a minimum of inefficiency,

soldiering, slackness and indifference.

It is well recognized that the most effi-

cient organization is the one having the

smallest personnel to accomplish the

work with accuracy and dispatch. With
our present system of quarterly reading,

the work has been so systematized that

each employee has a definite portion of

the work to perform, and each is thor-

oughly acquainted with the work of the

other members of the organization, with
the result that there is thorough team
work. There is a minimum number of

units in each division of the work, and,

therefore, the responsibility for en-or can
be placed directly upon the one at fault.

This has resulted in a very high degree
of efficiency, and it will be necessary if

monthly reading of meters is adopted, to

increase the number of employees, with

the consequent and inevitable loss in ef-

ficiency due to increased number.
Should we adopt monthly reading of

meters, we estimate that it will require

the following additional employees:
An assistant to the Contract and New

Business Clerk,

Three additional Meter Readers,
Three additional Clerks in the Account-

ing Department,
One additional man for shutting off and

turning on water.

Further, stationery supplies such as

bill heads, delinquent notices, etc., will

be increased three-fold.

The cost of postage for the delivery of

bills will be increased three-fold.

The general expense in the office for

ledger cards, addressograph plates and
inter-department stationery will be in-

creased three-fold; and to accomplish the

work with the increased force, it will be

necessary to install an a dditional me-
chanical book-keeping machine.

We estimate the increased cost of this

additional help and equipment as shown
in the tabulation below.

It will be seen, therefore, that to effect

a saving of $4,700 per annum to one and
one-half per cent of our consumers, it will

be necessary that all of the consumers

spend a total of $12,540 per annum. Cer-

tainly an inefficient method of saving.

Of course, it will be argued by some,

that as the Department is earning money
in excess of its operating expenses, main-

tenance, depreciation and sinking fund,

and as the property is owned by the pub-

lic, this additional cost of reading meters

monthly should not be considered. We
contend that this is a false premise, and

that it is the duty of the Commission to

operate the plant efficiently for all, and

that if GSVz per cent of the people are

taxed a sum ever so small for the benefit

of the 11/^ per cent, then some are re-

ceiving special consideration.

The Department is endeavoring to help

all consumers and to this extent reading

meters and inspecting premises to aid

and assist the consumers in locating their

troubles. This service, however, instead

of proving beneficial to the consumer,

seems to be leading in an opposite direc-

tion in that requests for the re-reading

of meters and inspection of premises for

leaks are increasing, and further, some
of the consumers seem to think that it

is one of the duties of the Water Depart-

ment to locate defective plumbing, and

unless the Department can locate the

cause of the high consumption of water,

they take the position that it is the fault

of the Department and they should be re-

lieved of the excessive bill.

A record of the re-reading of meters

during the past four months shows that

10% of the meters regularly read have

been re-read on request of the consumer,

and in addition thereto, over 400 inspec-

tions were made at the request of prop-

erty holders to determine whether their

Item
'

Increased Cost

An Assistant to Contract and New Business Clerk $ 150.00

Three additional Meter Readers 375.00

Three additional Clerks 220.00

Additional man for .shutting off and turning on water 70.00

Stationery—additional bills 30.00

Postage'—delivery of bills 120.00

Other stationery 65.00

Maintenance and depreciation of second billing machine 15.00

Increased cost per month $1,045.00

Annual increased cost $12..'i40.00
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plumbing was leaking. This re-reading

and inspection service is likely to be-

come an abuse in that property holders

do not take the ordinary precaution to

watch tlie services and fixtures them-
selves.

The plumbing and fixtures of a house
are a part of the consumer's property

and should be taken care of and watched
by him the same as any of the other

manifold household operations. If care

and prudence are not exercised the fix-

tures become a "thief in the night," or

the same as a careless and wasteful serv-

ant.

The meter is a comparatively simple

device and as installed is readily acces-

sible and easily read, and an inspection

of the meter by the householder will read-

ily determine whether leaks exist. Upon
the development of a leak the remedy is

to employ a plumber to repair the plumb-
ing and after he has done his work It is

a very simple matter to test out the thor-

oughness of his work by watching the

meter for a few moments when no water
is being drawn from any of the fixtures.

The matter of leaking fixtures and serv-

ice pipes was aptly expressed by our
mayor in his address to our aldermen
as follows: "The duty, therefore, is put

up to the individual to watch his fixtures

and see that there are no leaks, just as

the individual is supposed to do wtih his

health."

In an effort to determine the custom
as to meter reading interval, a question-

naire was mailed to 32 cities located in

the southeastern portion of the United
States and replies were received from 21

including ourselves. Similar information
was obtained and tabulated from the an-

nual reports of 12 northern cities.

It was shown from the information re-

ceived from the southern cities that

monthly and quarterly reading of meters
are about equally divided, a slight prepon-
derance are at present using monthly
readings. Some of the managers who are

now reading monthly prefer quarterly

reading and some who are now reading
quarterly, prefer monthly reading. The
northern cities seem to prefer quarterly

reading almost unanimously. One city

reads semi-annually and bills annually.

We are very much of the opinion that

the question of reading meters, as

adopted by any community, is more one
of custom than otherwise, but where the

matter has been gone into with a view
of obtaining the most economical opera-

tion of the entire system that the read-

ing of meters oftener than quarterly is

inefficient and expensive.

In summai'izing the arguments for and
against monthly reading and billing we
have:
Argument in Favor of Monthly Reading

1. Possibility of an estimated saving
of $4,700 per annum to consumers.

2. Possibility of catching a leak before
the amount of the bill has reached an
exorbitant or excessive charge.

3. The possibility of enabling an in-

dividual property holder to check up on
the condition of his plumbing.
Argument Against Monthly Reading
1. Increased cost to the department of

$12,500 per annum.
2. The above expenditure protects less

than 2 per cent of the whole at the ex-

pense of all.

3. Increased number of employees and
office force with lowered efficiency.

4. Increased probability of error, with
increased number of requests and com-
plaints from consumers for re-reading.

5. Increased complaints as to fre-

quency of bills and requests that bills be
sent not oftener than once a quarter,

causing confusion in office routine.

6. Increased complaints of consumers
on account of receipt of delinquent

notices and the shutting off of water in

case of nonpayment of bills.

7. Increase in complaints due to the

short period which consumers will have
to average up their high or peak con-

sumption. (With quarterly readings, we
now have a number of requests that con-

sumers be allowed to make up their ex-

cess bills accruing one quarter with de-

ficiencies of the past quarter.)

8. Will necessitate a revision of our

rules and regulations which have been
faii'ly well established and understood

during the past five years of operation.

9. Reduces the credit extended con-

sumers. (At present a consumer has an

average credit of approximately 60 days,

whereas with monthly reading this would
have to be abolished and bills would
necessarily have to be paid not later than

the 15th of each month.)

10. Would be a change of custom with-

out a definite assurance of any improve-

ment.
That the quarterly reading of meters

and billing for water used has met the

requirements of efficient management
goes without saying, as is evidenced by

the five years of successful operation at

Charleston. We passed through the try-

ing time of the world war without an
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increase in rates for water service when
many other water departments through-

out the country were forced to raise their

rates and issue bonds for increased facil-

ities. We have not only met all of these

conditions, but also have brought the

plant from a run-down, inefficient condi-

tion to a state of high efficiency, making
many necessary and permanent improve-

ments, so that today we have a water
works system in which every citizen can

take pride.

We are not averse to changes if they

show a possibility of improvement. We
are, however, firm believers in conserva-

tism, especially in the matter of the muni-
cipal operation of a water works system,

and feel that the public should rely upon
the business ability and good judgment
of their commission as to the best busi-

ness policy and the management of the

water department.

The foregoing matter is from a paper
presented by Mr. Gibson before the recent

convention of the Tri-State Water and
Light Association at Birmingham, Ala.

PRACTICAL RANGES IN LOAD FAC-

TORS FOR WATER PURIFI-

CATION PLANTS
(Editor's Note—Following is the full

text of the report of the Committee of

the American Water Works Association

on Practical Ranges in Load Factors for

Purification Plants. Mr. Edward E".

Wall, Water Commissioner of the city of

St. Louis, Mo., was chairman of the com-
mittee.)

In May, 1921, a questionnaire was sent

out to a large number of filter plants

throughout the country by the members
of the committee, which brought to them
a great quantity of information, most of

which, however, was of little value for

the purposes of the committee, on account

of the great majority of plants being oper-

ated under average conditions and treat-

ing waters not relatively high in pollu-

tion. The data collected from each plant

showed so much variation from time to

time because of prevailing conditions (e.

g., the variations in quality of the raw
water, such as turbidity, fineness of sus-

pended matter, color, hardness, tempera-

ture and bacterial content, quantity of

water treated, length of time for coagula-

tion and sedimentation, rate of filtration,

etc.), that it seemed an interminable and
hopeless task to attempt to determine lim-

its for purification modified by minimum

or maximum requirements of these nu-

merous variables. It was the intention

of the committee to select from the list

of plants answering the questionnaire,

those operated by experienced men, and
dealing with raw waters having rather a

wide range in their objectionable quali-

ties, for close observation and study.

This did not prove to be entirely prac-

ticable when the information received

from numerous places was tabulated, be-

cause of the great variation in the char-

acter of purification plants, the diversity

of the methods used and the degree of

skill exercised in their operation, not to

mention the wide range in the character-

istics of the waters treated, so that the

selection of distinctive plants was not so

easy as had been at first imagined.

To illustrate this, and also to give an

idea of the ranges in the qualities of the

raw waters and the variations in treat-

ment and operation. Table I, summarizing

results, has been prepared.

An examination of the individual re-

ports reveals the fact that many plants

deal with raw water varying in one or

more of the objectionable characteristics

from the maximum to the minimum
shown in the table, and are reported as

obtaining satisfactory results. This may
be interpreted as meaning that the con-

sumers in those localities, having always

been accustomed to the local water sup-

ply, have become resigned to it, believing

that no further improvement is necessary

or can be made. The committee has no

way of finding out where this is the case,

as only at a few places are complete and

thorough analyses made frequently

enough to supply the information neces-

sary to establish the real quality of the

water supplied to these communities.

The figures set out in the table give

but an imperfect idea of the difficulty of

attempting to classify purification plants

according to the quality of the raw water

treated. Leaving out of consideration the

wide variance in methods of treatment,

there still remains for study the great

difference between the surface waters east

of the Alleghanies and those of the Mis-

sissippi river valley, as well as the varia-

tions in the individual waters of any dis-

trict of considerable area.

Illinois

For example, of the 19 plants in Illi-

nois summarized in the table, none of

them take their supply from Lake Michi-

gan, but from streams, the waters of

which would naturally be supposed to be

very similar in character. Now, as to the
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loadings on these plants, the maximum
turbidity reported at any one plant is

15,000; two plants report maxima of 10,-

000; one reports 8,000, and several 2,500.

Two plants report average turbidities of

about 500, two others from 250 to 300,

and four from 100 to 150.

The maximum color reported is 250;
two plants report 70, four give maxima
of 50 and seven state their highest fig-

ures from 30 to 40. The highest average
color reported is 54, two plants give aver-

ages of about 35, four others from 25 to

30, and five from 15 to 20.

The maximum bacterial count is 90,-

000, the next 50,000, three others report
18,000 to 24,000 and two plants 8,500. The
highest average is 3,600, two plants have
2,100, two others 1,250 and 1,750, respect-

ively, and four from 400 to 800.

Two places report gas-forming organ-
isms present in all one-tenth c. c. sam-
ples of raw water, two others find positive

results only in a majority of one-tenth c.

c. samples. Eleven plants report that 10
c. c. samples of raw water always show
positive results and that one c. c. sam-
ple in most cases also analyze as posi-

tive. Three places report nine-tenths,

three others three-fourths, and four that
one-half of the one-tenth c. c. samples
show positive results.

All of these plants are reported to pur-
ify successfully these waters, which vary
so greatly in their objectionable qualities,

but it is likely also that there is just as
great a variation in the quantities of

chemicals used and in the wash water
and chlorine necessary to produce safe
effluents.

Information on the Illinois purification
plants was supplied to the committee by
Mr. Harry F. Ferguson, Chief Sanitary
Engineer of the State Department of

Public Health, who has very generously
agreed to digest the present available ana-
lytical data along the lines decided upon
by the committee and to arrange for ad-

ditional and more complete analytical
data in the future from plants dealing
with highly polluted or difficult waters.
There are not many water purification

plants in Missouri, and information has

been received from only five places, at
none of which is there any indication of

overloading, nor do any of them deal
with waters carrying a high degree of

pollution. This is true of all the plants
in several other states, for example,
Iowa, Minnesota, Wisconsin, North and
South Dakota, from which the committee
has received data. Inquiries as to

whether the communities in these states

are satisfied with the water supplied
them are invariably answered in the af-

firmative. Requests for health statistics

on water-borne diseases have been barren
of results, principally because no reliable

records seem to be available. All of these
plants seem to be operating without
changes in the methods of treatment,
year after year, so that apparently the
raw water is not getting appreciably
worse.

Virginia

There are 52 filtration plants in Vir-

ginia, of which one is of the slow sand
type, and four are primarily for water
softening. None of the raw waters treat-

ed are very badly polluted and the turbid-

ities seldom exceed 2,000 or 3,000 and
then only for short periods. Very little

data is available as to what should be
considered excessive loads for the sev-

eral processes, such as coagulation basins,

filters and sterilization. Practically all

of them are being operated without seri-

ous difliculty and the loads on basins and
filters are well within the range as to

what should be considered permissible.

Only eight of these plants have laboratory

facilities at the works, and these may be

classified with regard to the kind of water

treated, as follows:

Tot. Cap.
No. m.g.d. Classification.

.3 48 Primarily for color removal.
Bacterial pollution negligible.

1 6 Treating impounded supply
slightly turbid at times. Bac-
terial pollution negligible.

2 8 Bacteria (37 deg. count) sel-
dom above 1,000 per c. c.

Turbidity usually below 600.
1 28 Bacterial (37 deg. count)

from 500 to 3,000 per c. c.

and turbidity usually below
1,000. Only partial labora-
tory data available.

1 30 Richmond plant, filtration
contemplated.

TABLE I—DATA ON WATER PURIFICATION CONBITIONS AND PRACTICE.

No. of
State Plants

Pennsylvania 6 Rapid Sand
New York 6

New Jersey 3

Missouri 6
Illinois 19
Pennsylvania 5
New York 3

Type of
Plant

Rapid Sand
Rapid Sand
Rapid Sand
Rapid Sand
Slow Sand
Slow Sand

Turbidity
Max. Min.

6,000
6,000
1.000
6,000
15,000
4,500
600

Raw Water
Color Bact. Per c.c.

Max. Min. Max. Min.

2
13
6
5
5
2
3

500
180
150
35
260
40
62

5

15

17,000
100,000

2,400
113,000
90,000

1,200.000
48,000

5

14

15
40

110
10

B-Colo Per
100 c.c. Average

16 to 1.000
16 to 340

22 to 90
20 to 520

75
1.000 to 13,000
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From studies on the above plants, and

also observations at the smaller plants,

Mr. Richard Messer, Chief Engineer of

the State Board of Health of Virginia,

and a member of this committee, draws

the following tentative conclusions:

Coagulation Basins— (a) For colored

waters the period should be at least 6

hours and preferably longer, up to 10 or

12 hours.

(b) For turbid waters the period

should be at least 3 hours. However, a

longer period serves as an extra safe-

guard at times of sudden fluctuations in

the character of the raw water.

(c) The velocity of flow through the

basin should not exceed 0.75 ft. per min-

ute and in the last half of the basin the

velocity of not over 0.4 ft. per minute is

desirable.

Coagulation—Regulation of the appli-

cation of chemicals to obtain the optimum
coagulation is a matter of prime impor-

tance. When the optimum coagulation is

obtained the floe which goes into the fil-

ters will be of such quality as to main-

tain maximum efBciency of the filtration

process, provided the floe is not broken

up while being conveyed from the basin

to the filters. If the application of chem-
icals is not correct the suspended matter
carried onto the filters will be of such a

character as to penetrate deep into the

sand and eventually pass all the way
through. Except as to the amount of

wash water required it does not make so

much difference as to the quantity of floe

carried onto the filters but the quality is

of prime importance.

Filter Sand—For filtering waters in

this state, the sand should have an ef-

fective size of between 0.35 and 0.45 mm.
and a uniformity coefficient of not greater

than 1.6. Not more than 10 per cent by
weight shall be coarser than 0.9 mm.

Filter- Gravel—The depth of gravel

shall be not less than 18 ins. and prefer-

ably 20 to 21 ins. The gravel shall be

graded and placed carefully and the thick-

ness of layers shall vary directly as the

size; i. e. the greatest depth to consist of

the 2% to 1 in. size and the thickness

of layers decreasing up to the surface

layer.

Washing—For effective washing the

rise should not be less than 18 ins. per

minute and preferably 24 ins. per minute,

but not greater. It is very important that

the rate shall be uniform over the entire

bed.

Chlorination—Provision should always

be made for sterilizing the filtered efflu-

ent with chlorine as a secondary safe-

guard.

In some instances chlorination alone

may be relied upon, provided the supply

to be treated is practically free from tur-

bidity at all times and provided further,

that the sanitary survey shows that there

is only a remote possibility of sewage get-

ting into the supply but where the origin

of the B. Coli content cannot be ascer-

tained.

Northeastern States

The waters treated in the northeastern

states, Pennsylvania, New York, New Jer-

sey, etc., are in many cases highly pol-

luted, so that it is a far more promising

field for study for the purposes of this

committee than can be found in the south-

ern and western states.

Mr. S. M. Van Loan, Deputy Director

of the Bureau of Water in Philadelphia

and a member of this committee, has col-

lected a mass of data from these states,

but like the other members of the commit-

tee, has met with great difficulty in ob-

taining precise and definite information

on points of special interest to supple-

ment data given in the first reports. In

many cases members of the committee

have been greatly disappointed in receiv-

ing no replies at all to questionnaires

sent out, and especially from plants

known to be treating difficult waters.

Mr. Van Loan goes on to say that due

recognition is given to the fact that at

certain plants, methods of keeping rec-

ords are widely different and a question-

naire might not at all times adapt itself

for furnishing the information desired.

Also, that one feature that has injected a

degree of uncertainty in analyzing plant

results is the method used in determin-

ing bacteria counts, and until the Council

Treatment of Water Before
Filtration.

Aeration, Coag. & Sed.
Coagulation & Sedimentation
Coagulation & Sedimentation
Coagulation & Sedimentation
Aeration, Coag. & Sed.
Sed., Aeration & Pre-filtration
Coag., Sed. & Prefiltration

TABLE T—CONTINUED
Rate of Time in

Filtration Hours Bet.
Per Acre Washings
80 to 176 3 to 50
120 to 181 4 to 24
62 to 200 8 to 60
62 to 125 10 to 171
50 to 175 6 to 72
2 to 10

3

Chemicals Used.

Alum, Iron, Soda Ash & Chlor
Alum, Chlorine & Cop. Sulp.
Alum
Alum. Lime & Iron
Alum, Lime & Soda Ash
Alum. Lime & Chlorine
Alum & Chlorine
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on Standardization has set a standard,
which will be used generally throughout
the country, there can be no consistent

comparison made on the various plant re-

sults. He suggests that a standard form
for reporting filter operation should be
adopted.

Ohio
Following his appointment on the Com-

mittee of the American Water Works As-
sociation on Practicable Loadings for

Purification Processes in 1920, Mr. F. H.
Waring, Principal Assistant Engineer,
Ohio State Department of Health, organ-

ized the Ohio Conference on Water Puri-

fication in November, 1921, comprising
the men actually employed in charge of

water purification plant operation in the

state of Ohio. Ohio has 62 water purifi-

cation plants serving 32 cities, 23 vil-

lages and 7 unincorporated communities.
The total population thus served is 2,561,-

000 as of the 1920 census. A practically

complete representation was obtained at

meetings held in Columbus in November,
1921, and November, 1922.

At the 1921 meeting questions were put
to the Ohio filter plant superintendents,
these questions involving research study
upon loading of water purification pro-

cesses. The writer selected 10 filter

plants for conducting of the special stud-

ies. The selection was based on an ac-

curate knowledge of the peculiarities of

the water purification plant, the raw
water, and the fact that these plants
were in charge of experts trained and ex-

perienced in water purification and con-

trol. The variety of conditions encoun-
tered is indicated as follows: Akron, a
30 million gallon plant taking water from
a large impounding reservoir on Cuya-
hoga River; Cincinnati, a 112 million
gallon plant taking water from Ohio
River directly; Cleveland, a 150 million
gallon plant taking water from Lake
Erie; Ironton, a 4 million gallon plant
taking water from Ohio River directly;

Lima, an 8 million gallon plant using as

a source of supply a large artificial lake
receiving intermittent pumpage from Ot-

tawa River; Portsmouth, an 8 million

gallon plant taking water from Ohio
River directly; Sandusky, a 10 million

gallon plant using as a source of supply
Sandusky Bay of Lake Erie; Steuben-
ville, a 6 million gallon plant using Ohio
River as a source of supply; Toledo, a
56 million gallon plant using Maumee
River as a source of supply; Warren, an
8 million gallon plant using Mahoning
River as a source of supply. In addition

to the above, three plants having water
softening features were selected, Colum-
bus, a 54 million gallon plant using a
large impounded reservoir on Scioto

River; Defiance, a 2 million gallon plant
using Maumee River directly; Youngs-
town, a 28 million gallon plant using
Mahoning River as a source of supply.

The foregoing selection served to cover
the range of raw waters in this State
varying from the least polluted and clean-

est source of supply (Lake Erie at

Cleveland) to the most intensely polluted

and otherwise objectionable source of

supply (Mahoning River at Youngstown).
In order to make comparisons of the

several plants the 1921 conference stand-

ardized the procedure for reporting; for

laboratory practice, and quality of the

filter eflBuent both before and after

chlorination. In several instances it was
possible to utilize previous data col-

lected, but for most plants work was ini-

tiated. The 1922 conference held at Co-

lumbus in November took up the topics

assigned previously, each of the ten reg-

ular filter plants reporting upon the

studies and each superintendent offering

opinions in answer to the questions. Cer-

tain of the topics have been held over for

further study and certain new questions

were raised. Tlie complete discussions of

these topics and including original papers

of great value prepared by some of the

men are now being compiled for publica-

tion in a special bulletin of some 125

pages to be published by the Ohio State

Department of Health.

There will be available for the commit-
tee the results of investigations into the

stream flow, the pollution and the self-

purification of the Illinois River, conduct-

ed by the U. S. Public Health Service,

and of a similar investigation on the Kan-
sas River and its tributaries conducted

by the State Board of Health of Kansas,

whose Chief Engineer, Mr. Albert H.

Jewell, writes that on account of the mass
of data to be digested, no information of

value to the committee can be given at

present.

Stream Pollution and Self-Purification.

The determination of the practicable

loads for purification processes leads di-

rectly to consideration of the pollution of

sources of water supplies and the self-

purification of streams and impounded
polluted water, so that study of these

subjects must perforce become a part of

the committee's work. Even if it were
possible to develop the science of water

purification to the point where water fit
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for human consumption could be pro-

duced from the very worst polluted

sources, the item of cost, if nothing else,

would set a limit beyond which it woulQ
be impracticable to go,— that is, there

would always be a point where the cost

of treatment would mount up to such a

flgure that the prevention of pollution

would be cheaper and more practicable

than purification.

In this connection, Mr. H. W. Streeter,

Sanitary Engineer of the U. S. Public

Health Service, writes from Cincinnati:

"In connection with stream pollution

investigations being conducted by the U.

S. Public Health Service, consideration is

being given to a proposed extension of a
preliminary study of filter plant loading

factors made by this service a few years

ago, the results of which were briefly sum-
marized in a paper, 'The Loading of Fil-

ter Plants,' appearing in the March, 1922,

issue of the Journal of the American
Water Works Association.

"Consideration has thus far been
given to two possible lines of study of

the problem, one consisting of a field sur-

vey of a selected group of plants in rou-

tine operation, and the other an expefrt-

mental study of loading factors under
controlled conditions, using for this pur-

pose an experimental plant to be built for

the purpose, somewhat similar to those

which were recently operated at Milwau-
kee and Detroit, but located on the Ohio
River at Cincinnati, which is our head-

quarters. We have thought of the latter

kind of a study as permitting us to ob-

serve purification efficiencies under condi-

tions approaching or even surpassing

overload without incurring the dangers

to water consumers such as would be the

case if experiments of the kind were to

be attempted at a regular plant.

"The experimental method would per-

mit us, moreover, to adjust arbitrarily

and measure accurately the various com-
plex factors that modify purification effi-

ciencies under different conditions; like-

wise to determine under controlled con-

ditions whether any definite law under-

lies the reaction of water purification

processes to different degrees of loading.

Enlightened on these points, we could

then test their generality by field survey
data and greatly clarify the main ob-

jective to be sought in such a survey."

The committee is much interested in

Mr. Streeter's project and will follow

closely the establishment and work of this

experimental plant, co-operating with him
in every possible way.

Although it may seem that the com-
mittee has little to show for the work of
almost two years of its existence, in truth
a great deal of work has been done in
collecting information, finding out what
sort of facts can be obtained and used, in
determining the general course of investi-
gation, and obtaining assistance from and
co-operation with individuals and with
public and private organizations.

The committee has also come to a full

realization of the formidable task before
it, the many directions in which its in-

quiries must lead, and the great variety
of perplexing problems resulting.

The individual members of the com-
mittee are, to a certain extent, working
independently of each other, each one fol-

lowing largely his own ideas as to how In-

formation should be obtained and digest-

ed. Then each member will send to the
chairman a statement of conditions and
results as he finds them, together with
his opinions and conclusions. The chair-

man will broadcast them to the rest of

the committee and to such others as are
assisting the committee, and will eventu-
ally combine all these reports into one
general committee report.

As has been heretofore stated, satis-

factory service to the people served, and
vital statistics not below the average for

such places, must be considered conclu-

sive evidence that water purification

there is efficient. The loads upon these
plants, if unusual, may serve to mark
the approach to limitations in general.

Any plant may for a short time be taxed
to the full extent of its capacity and re-

quire all the ingenuity of its superintend-
ent and chemist, together with a liberal

use of chemicals, to deliver a potable and
safe water under these extreme condi-

tions, but this load could hardly be taken
as the limit for similar purification

plants, for at least two reasons, first, be-

cause it is extremely improbable that any
other plant could encounter even approx-
imately the same conditions, and second,

because the peak load under which the

plant was able to stand up for a short

time was an overload and beyond its

working limit.

A general standard may be set for a
safe water for domestic use, just as that

established by the U. S. Treasury Depart-

ment for waters used by common carriers,

but any attempt to place a limit on color,

hardness, taste, odor, etc., would seem to

be futile, since those characteristics vary
with localities, where each community
sets up its own standards.
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FUNCTION OF STREETS AND HIGH-

WAYS IN NATIONAL TRANS-
PORTATION

By J. Rowland Biibins, Engineer, 921 Fif-
teenth St., N. W., Washington, D. C.

The following is not an attempt to

present a finished analysis of the present

complex transportation situation but

rather to mobilize some outstanding facts

which have an important bearing upon

the development of a national transporta-

tion policy in which the various agencies

can play their proportionate parts most

efficiently. Certain conclusions are stat-

ed, however, for the purpose of concen-

trating discussion where it is most need-

ed. It is worth noting that no organiza-

tion or association, national or other-

wise, has as yet given to the whole sub-

ject of transportation the well-balanced

and detailed study which is most urgently

needed to meet the oncoming demand for

adequate transport facilities.

Recent literature is replete with pro-

nouncements of a general nature, but the

time has come for specific action and

the most fundamental changes in the

policy of various transport agencies have

already begun. The time is ripe for con-

certed action based upon reasonable in-

terpretation of facts before, rather than

after, broad national policies are enun-

ciated.

How fast we are moving is evidenced

by the fact that the Transportation Act,

1920,—our bible—does not definitely vis-

ualize to the slightest extent the func-

tion of highways or highway transport

in our future system, nor does it recog-

nize that the function of transportation

begins with the origin of shipment and

ends at the final destination of a con-

signment, including land, rail, water, ter-

minal, collection and delivery movement.

Station to station movement by rail is

only one part of the operation and repre-

sents, perhaps, only one-half of the total

cost to the consuming public.

Even the Agricultural Inquiry of 1921,

while revealing an immense body of new
data regarding the inefficiencies of dis-

tribution, did not give an adequate pic-

ture of the need of correlating the various

transportation functions, especially high-

ways and waterways. Perhops the broad-

er view was too new and too big to per-

mit of any other treatment at the time.

The important thing now is to recog-

nize where transportation inefficiency ex-

ists and move toward its correction.

Otherwise the problem of keeping up with

our tremendous transportation demand
will become increasingly burdensome.
The review of the problem, as herein pre-

sented, is purposely comprehensive in

scope. It rests with the various nation-

al organizations and technical bodies to

develop practical ways and means for per-

fecting facilities and operations at the

various points in the transportation

journey where this increased efficiency

would insure the greatest improvement in

transit with the least drain on the capital

resources of tne country.

Some Pertinent Transportation Facts

Reasonably Well Established

1. Cost: Our second industry, next to

agrgiculture. To build it has cost about

50 billions net; 2-5 equals railroads; 2-5

equals highways and highway transport;

1-5 equals balance: marine, waterways,
port facilities and electric railways. Total

equals 1,200 dollars per worker. Probably
half railroad investment, or 10 billion, is

in other than main line track—terminals

largely.

2. Grouth : Cost has doubled in a

decade. Railroad cost doubled in 20 years.

Highways, nearly four times in 20 years,

last doubled in four years. Railroad cost

increased proportional to square of popu-

lation; all transportation nearly as the

5th power of population.

3. Capitol Input: About 23 billions

last decade; 2.3 billion average, per year.

Highway ,16 billions; railroads, 4 bil-

lions; ratio, 4.1. Previous decade, 1.4.

4. Freight Traffic: Basic railroad rev-

enue tonnage has increased steadily and
consistently since the Civil War,. not far

from the cube of population. City popu-

lation in the per cent of total is increas-

ing; hence terminal traffic and operations

are increasing, probably faster than the

cube. Trucking tonnage must bear about

the same relation, for all railroad freight

(except that which moves car load direct)

passes over streets, roads and highways
one or more times, according to number
of fabrications involved. Ton mileage is

increasing faster than the cube of the

population, due to increasing length of

average haul.

5. Present Traffic Indications: A new
high record in 1922-23. Present traffic

running ahead of all expectations, C. L.

and L. C. L. and commodities, now load-

ing nearly one million carloads per week,

the previous high peak record.

6. The I^ext Twenty Years: Estimated
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population of 130 million people. A rev-

enue tonnage of nearly 4 billion tons and
between 800 and 900 billion ton-miles

must be provided for. At least 25 billion

of new capital is needed for all trans-

portation, assuming all growth is only as

fast as railroads. Also an additional 25

billion for replacements of worn out prop-

erty.

7. Operating Cost to the Public: Prob-

ably 15 billion at present or an addition

to the family budget of 275 dollars per

worker per year. Transport cost of haul-

ing tonnage to and from rails, probably
equal to cost of rail haul, i. e., 4.5 to 5

billion per year.

8. Growth of Facilities: Rail mile-

age is increasing about as fast as popu-

lation; freight cars as fast as tonnage;

locomotive tractive effort as fast as the

ton mileage. Increase of capacity of

standard surface freight facilities, station

team tracks, docks and wharves, is about
proportional to lineal feet of extensions;

also streets and higliways, either single

or two level, only in proportion to num-
ber of additional traffic ways provided.

10. Highway Transport: Gross motor
registration in U. S., now over 12 mil-

lion, has doubled 10 times since 1900,

last doubled in 4 years. Estimated that

nearly 30 per cent of vehicles are on
farms. One and one-third millions trucks

with rated capacity of 1 2-3 million tons.

Estimated they carry nearly as much ton-

nage as the railroads with their 100 mil-

lion tons car capacity. Connecticut road

tests report 32 per cent of passengers

carried for business purposes; motor pro-

duction now maximum, 346,000 cars for

March, 1923, over 2^/^ millions cars in

year 1922. It is estimated that 1,800,000

are needed for replacement. Truck ca-

pacity average 1.2 tons ; 83 per cent 1 ton

or under, 2.9 per cent 5 tons or over.

11. Motor Taxation: 1922 state taxes

216 million, equal total spent on federal

aid roads. Total taxes 335 million ex-

ceeds total taxes paid by all the rail-

roads combined.

12. Road Building:

"Improved Roads" 350,000 mi.

Primary system completed.. 71,500 mi.

Secondary system 98,000 mi.

Federal Aid roads under
construction 19,187 mi.

Total road mileage 2,800,000 mi.

13. City Land Values: Increasing be-

tween 1.7 power and square of popula-
tion. This purchasing power of cities for

public improvements, independent of pri-

vate capital. Terminal land values prob-
ably much faster.

Conclusions on a Transportation Program
1. Steady growth of transportation de-

mand and limited new capital supply
renders imperative the maximum use of
and efficiency from all carriers, rail and
road. Both are equally responsible for
the cost of consumed products of soil

or factory. Water carriers also share
this responsibility.

2. Terminal evolution in the transpor-
tion gateways and large centers offers the
greatest hope of maximum increased ca-

pacity with minimum investment, in
which rail, motor, ship, barge and trolley

must each play its part.

3. More movement, not more cars, is

the great need, quicker turn around for
car, ship, barge and motor. The cost of
idleness is often greater than that of

movement, in a peak load business, sucn
as transportation.

4. Organize, consolidate and plan "off-

rail" movement, so as to reduce wastes
and delays in haulage, needless multipli-
cation of part-used facilities and result-

ing fixed charges of idleness.

5. Organized contract delivery in the
cities, and motor haulage in the country
can not fail to reduce the cost burden of

transportation to the consumer, the glut-

ting of railroad terminals and increase
the price received by the producer through
reduced price spread.

6. Rail systems, both steam and elec-

tric, should have the prior right of and
be encouraged in adopting motor trans-

port where economically justifiable to

avoid needless dissipation of investment
and insure lowest combined transport
costs. The contract agency plan appears
entirely feasible.

7. Scientific research is rapidly deter-

mining the economic length of haul of

roads vs. rail. We should accept the re-

sult and reorganize short haul movement
accordingly.

8. Better cost accounting is an impera-
tive need, the only sure road to knowledge
of true construction and operating costs,

or profits and losses. Visionary profits

mean dissipation of capital in the end.

This applies equally to railroad terminal
operations for which there is now no
official accounting standard.

9. Highway transport should be re-

garded as a complete business, including
both roadway and vehicles and should
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carry its own burdens—Pay-As-You-Use.

But there is no justification in adding the

burdens of a future generation to those

of the present.

10. The fair principle of proportional

distribution of costs with benefits in high-

way development is by no means yet ac-

cepted, but it is bound to come and care-

ful economic research is awaited to estab-

lish the basic facts.

11. Inland waterways will find their

economic level, if permitted to develop

without undue restraint. Their possibili-

ties as trunk-line carriers in rail-water

hauls, both lake and river, have not been

realized. Nor have the proper distribu-

tion of costs and benefits of waterway

improvement been though out fully. It is

the same problem as of the highways.

12. The serious problem of city and

traffic growth has emphasized the neces-

sity of decentralization, spreading our in-

dustries, developing our smaller commu-
nities. Local feeder roads, while also im-

portant in the general scheme, can not

fulfill the entire need.

13. Entrance and by-pass city thor-

oughfares are, perhaps, the most import-

ant major traffic controls of the future.

Little appears to have been accomplished

in this field.

14. Street and roadway capacity is the

key to the future. Usually depends on

the number of effective traffic-ways rath-

er than gross street width. Arcading nar-

row city streets may have to come as

the only quick relief possible.

15. Developments of strategic railroad

entrances for rapid transit and motorways
offers great hope for reducing future

transport investment and realizing upon

the immense values of existing rights of

way.

16. Rise in terminal land values must
eventually force more intensive develop-

ment or recession of freight and possibly

passenger facilities with motor delivery.

17. Motorizing terminal service may
become the best and only interim measure

to develop needed capacity, at least capi-

tal cost, to realize the immense terminal

'land values. And this may be the means
of leading away from the embarrassing

problem of terminal "absorptions," the

crux of the railroad rate problem.

18. Use and support of public streets

and highways has now become an essen-

tial part of the whole transport plan. The
public must now determine whether its

own best interests lie in competition or

co-ordination; taxation or subsidy; wheth-

er such use is in public or private in-

terest. Discrimination will likely ensue

unless the policy is broadly conceived.

19. The "twilight zone" of cheap prop-

erty, surrounding the central district of

our cities, can find a new use for or-

ganized in-town storage of business cars,

a necessity if limited parking is to be en-

forced justly.

20. Metropolitan District Planning, 5,

10, 20 years ahead is today one of the

greatest public needs in transportation,

to avoid confusion existing among small

regional communities and serious delays

in public improvement. It may offer the

best practicable substitute for "Home
Rule." The transportation plan involves

streets, railroads, terminals, transit, port

and warehousing systems, all co-ordinated

with the general city plan, i. e., zoning

and other matters of public interest and
welfare.

21. The terminal system, rail, transit,

street and motor needs first study. For
our traffic, in proportion to population,

is growing by multiplication; our facili-

ties by addition, if at all. Temporary
expedients are only "paregoric;" a funda-

mental cure must be found and found

soon.

22. That integration of the operating

elements of a transport system must be

brought about in the public interest even

prior to actual consolidation is set forth

in the New England Rate Division case,

recently decided. By the same token ter-

minal unification, in its broadest sense,

Is an equal duty.

The foregoing paper by Mr. Bibbins

was presented before the recent annual

meeting of the National Highway Traffic

Association.

THE POSSIBILITIES IN INLAND
WATERWAY DEVELOPMENT

By C. A. Newton, Representative in Congress
from Missouri, in Address Before

U. S. Chamber of Commerce

The greatest question before the country

today is the solution of the transporta-

tion problem. What will be solution be?

Will it be the building of more railway

lines and more equipment? If so, who is

to furnish funds? Do you know of any

capital in this country seeking invest-

ment in railway securities? If capital

will not invest in railway securities, shall

we undertake, from the public treasury,
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to supply the necessary funds and embark
on another era of government operation?

By experience we have learned the cost of

such an undertaking. Why not adopt a

national policy of assisting the railroads

by developing and using other methods
of transportation, especially if such other

methods can produce a cheaper service?

We have expended in this country dur-

ing the past four years, through federal

and state appropriation, a sum in excess

of $2,000,000,000 for the improvement of

our highways. These highways are mak-
ing it possible to gather our products

from the fields, the factories, the mills

and the mines, and to assemble them
along the great rail lines of the country,

but the rail lines are annually becoming
less able to distribute these products as

the commerce of the nation demands.

We have in this country great natural

trunk line waterways. They penetrate

our great industrial and agricultural dis-

tricts; they flow by the gates of our

cities where industry is being retarded by
lack of facilities for transportation, and
thence they flow out to the sea. Today
they are rolling idly through our valleys,

contributing nothing toward the nation's

wealth. Why not improve them and use

them? Why not make them a part of

a, great transportation system composed
of highways, railways and waterways, not

engaged in destructive and wasteful com-
petition, but co-ordinated and co-operating

with each other?

Is Waterway Development Practicable?

First of all, is the development of our
waterway's practicable? Can they be made
of any real assistance to the railways
and highways in carrying the commerce
of the country? Can they be made a part

of a great system of transportation ca-

pable of meeting the demands of com-
merce?

I know of no better answer to these

questions than a study of the results of

the Government's experiment upon the

Mississippi River. As you are doubtless

aware, the War Department is operating
a barge line upon the Mississippi between
St. Louis and New Orleans. Its equip-

ment consists of 39 barges and 8 tow-

boats.

That operation has been handicapped by
the failure of Congress to provide suffi-

cient funds with which to improve the

Mississippi River between Cairo and St.

Louis. It has been further handicapped
by the lack of sufficient equipment to

reduce the overhead expenses and to in-

sure an economical operation. This op-

eration has been further handicapped by
the lack of adequate facilities and by the

lack of co-operation on the part of the

railroads.

Unfair Rail Rates

The barge line has been further handi-

capped by rail rates upon lines parallel-

ing the river. For illustration: The rail

rate on 100 lbs. of sugar from New Orleans
to St. Louis—718 miles— is $1.55i/^, while
the rail rate upon 100 lbs. of sugar from
New Orleans to Fort Smith, Ark.,—494

miles—little more than one-half of the

distance but off the river, is $1.94 14, and
the barge line is permitted to charge only

80 per cent of the rail which parallels

the river.

Another handicap with which the barge
line has had to contend has been the

division of freight between the rail and
water lines. For illustration: The joint

rail and water rate, per 100 lbs. upon
first class freight between St. Louis and
Bayless, Ark., is $1.55 1/^. The railroad

hauls the freight 74 miles and takes 88%
cts. of the freight. The barge line hauls
the same freight 306 miles and gets 67 cts.

of the freight. Upon the same class of

freight from St. Louis to Monroe, La., the

railroad haul is 239 miles, and it takes

48 cts. of the freight collected. The barge
line haul is 408 miles, and it receives

only 35 cts. for its service.

These instances might be multiplied,

but it is interesting to note that in the

face of all these handicaps, the barge
line has operated successfully and has
yielded a profit to the Government. As
a fair illustration of this operation, the

Mississippi Barge Line during the first

six months of last year carried 430,533

tons of freight, for which service the

shippers paid $1,641,990.11. The total ex-

penses of the barge line operation during
this period amounted to $1,289,224.01,

leaving a profit to the Government during
the six-month period amounting to

$352,776.10, which was enough to pay the

depreciation upon the reproduction cost

of the entire equipment and to earn on
an annual basis TYz per cent upon the

investment.

The barge line earned this profit carry-

ing freight at 3.05 mills per ton mile,

while the average rail rate of the country,
as shown by the records of the Inter-

state Commerce Commission, was 10.76

mills per ton mile. True, the distance

from New Orleans to St. Louis is one-
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third greater by barge than it is by rail,

but even considering the barge rate upon
the rail distance, the barge line earned

a profit in the face of all the handicaps

which I have enumerated, and carried

freight at less than 50 per cent of the

average rail rate of the country. This

successful experiment under government

operation should be sufficient to remove
the last lingering doubt in the most
sceptical mind as to the practicability and
benefit to the shipper of the improvement
and use of our inland waterways.

A striking argument in favor of the

improvement of our inland waterways

and their use as a part of the transpor-

tation system of the country, and their

potentiality as a part of that system in

supplying facilities for transportation

adequate to meet the needs of our com-

merce, will be appreciated when I tell

you that one towboat with its fleet of

barges makes the trip from St. Louis to

New Orleans in a period of 6 days,

carrying enough freight to load 12 full

freight trains with 50 cars to each train

and 50,000 lbs. to each car. One tow-

boat with a fleet of six barges loaded

with steel made the trip within the last

month from Pittsburg to Cairo in a period

of eight days. Three of those barges were

taken to St. Louis with steel, which was
transferred to railroad cars at St. Louis,

destined for the oil fields of Wyoming.
These three barges alone, constituting

one-half of the fleet, carried enough to

load 300 freight cars; and the shipper

upon these three barges alone, in the

difference between the cost of transport-

ing this steel by water from Pittsburgh

to St. Louis and the rate which the rail

lines would have charged for the same
service, saved in excess of $7,000.

Shippers in every congressional district

in Ohio, Indiana, Michigan, Illinois,

Missouri, Iowa, Nebraska, South Dakota,

Wisconsin and practically all of the con-

gressional districts in the southern por-

tion of the Mississippi Valley, were pat-

rons of this line.

The Demand for Lower Freight Rates

A question which is rapidly becoming
a burning issue in this country is a de-

mand for cheaper rates for carrying our

freight. I am not one of those who be-

lieve that the railroads can make sub-

stantial reductions. I believe that they

are doing their best to economize and
reduce rates. I do not believe that they

are making excessive profits, and I am
sure that their income in not sufficient

to enable them to pay a reasonable re-

turn to the investor who contributed the
funds for their construction.

If the railroads are unable to afford

cheaper transportation, why should not

the shipping public be permitted to en-

joy the benefits of cheap water trans-

portation where such transportation can
be made available? And then, as a matter
of justice and good public policy, the

railways should be permitted to charge
a compensatory rate—a rate sufficient to

maintain their equipment, defray their

expenses and pay a reasonable return to

the investors in territory where cheap
water transportation can not be made
available.

In the Mississippi Valley there is an
abundance of slow, heavy freight which it

is not profitable for the railroads to haul,

and which is demanding an opportunity

to use the waterways. The government
barge line has demonstrated that there

are large quantities of sugar, coffee, and
other heavy commodities, as well as goods

from foreign shores, seeking water trans-

portation to the North from New Orleans,

and vast quantities of coal seeking to

be carried from the coal fields of Illinois

and Kentucky to the St. Paul and Minne-
apolis district to be used for heating and
manufacturing purposes. There are large

quantities of iron ore in the Minneapolis

district seeking cheap water transporta-

tion southward. There are steel and iron

products, tiling and brick in great quan-

tities, and other heavy commodities seek-

ing transportation to the south. Kansas
city, St. Joseph and Omaha are in the

greatest wheat-producing area in the

country. Hundreds of millions of tons

of this heavy freight each year are seek-

ing to go, either in the form of grain

down the Missouri and Mississippi to the

sea, or in the form of flour down the

Missouri and Mississippi to Cairo and up
to the Ohio to the great industrial districft

around Pittsburgh.

The Way Ahead

If our waterways are improved, all this

heavy, sluggish freight can be carried

profitably by barge lines at a rate of

not more than one-third, and probably

one-fourth of the best rate which the rail

lines can afford to make. As it is today,

we are suffering a shortage in transpor-

tation, because hundreds of thousands of

freight cars are engaged in the long haul

of heavy, unprofitable freight from the

interior to the seaboard; and the rail-

roads are suffering not only because of
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this unprofitable business, but because
thousands of their freight cars, engaged
in this service, are lost upon foreign lines.

If this low-grade, heavy freight could be
loaded upon barge lines and the cars now
engaged in that service released for car-

rying expensive, high-grade freight on
shorter hauls, not only would the rail

lines be benefited and our transportation

difliculties greatly relieved, but our ship-

pers would be immeasurably benefited

by the cheap rates which would inevitably

result to them.

Give us a great transportation system
made up of railways, waterways and high-

ways, not contending but co-operating.

Let each factor of this great system sup-

ply a service at the lowest rate of which
it is capable, and let the shippers pay
to each of them a rate which is com-
pensatory for the service rendered and
which will yield to the investor a reason-

able return upoh his capital. Yes, more
than that, let us have a great system
of transportation, with highways devel-

oped so that the motor truck can go to

the farmer and into his fields and as-

semble his commodities along the rail

lines. Let us have railways, a larger unit

of transportation to assemble these com-
modities, especially the slow, heavy com-
modities, along our inland rivers, where
the barge line—a still larger and cheaper

unit of transportation—can carry them to

distributing centers or to the seaboard of

the nation.

Before a system of transportation such

as I have described can be realized in

this country, two things must be accom-

plished:

First, the projects for the improvement
of our inland rivers which have been es-

tablished by act of Congress, should be

completed, in order that these rivers may
be made ready and available for naviga-

tion.

Second, the rail abuses should be abol-

ished by law, and the rail and water lines

should be converted from conflicting, con-

tending forces to a co-ordinated, co-opera-

tive system endeavoring to serve the com-

merce of the country. When such legisla-

tion is enacted, which will guarantee free-

dom from ruinous and confiscatory com-
petition, abundant capital will be avail-

able for investment in river equipment
sufficient to supply every demand of com-
merce for river transportation.

THE TRUCK AS THE RAILROAD'S
ALLY

By Roy D. Chapin, Chairman of the Board,
Hudson Motor Car Co., Detroit, Mich.

The actual competition between rail and
motor carriers today is negligible; and
where it does exist, it is largely due to

the fact that the rail lines, suffering from
undue regulation and cramped beyond rea-

son financially, have been unable to pro-
vide desired facilities.

Relief for the railroads from the un-
profitable short haul, or rate increases
which will make this service pay for

itself, seem to offer solutions to their
difficulties. Perhaps use of gasoline
equipment such as that now employed
by forty railroads will serve in many
cases.

As for the long haul, the plain fact

is that the motor vehicle operator does
not want and does not believe in it, save
under exceptional conditions, and usually
these have been forced upon him.

Last year the motor industry, for ex-

ample, was compelled to drive away from
the factories more than three hundred
thousand motor vehicles for delivery to

buyers. Does anyone believe that this

was done from choice? Is it not appar-
ent at once that only lack of rail fa-

cilities forced an uneconomic movement
of this character? Incidentally, does this

not show clearly the necessity for a pros-
perous, efficient rail system?

In the case of passenger travel, per-

haps the steam lines would do well to

consider long bus operations, especially
in scenic country, as a supplement to their

rail facilities.

The field of operation in the terminal
area appears to be one solution to the
question which has not yet been given
full consideration.

Responsible railroad executives have
said that 25 per cent of railroad equip-
ment is absorbed in the haulage of less

than 5 per cent of the commodity move-
ment and that it returns but about 10
per cent of the revenue.
This is the less-than-carload movement,

in which is involved most' of the terminal
troubles to which the railroad men of

the present generation have fallen heir.

Terminal facilities, taken to mean all

other than main line facilities, another
authority has said, represent about 50
per cent of the total capital investment
of the rail lines.

Much present railroad practice is a
heritage of the horse-drawn days of high-
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way traffic. Then the railroads had to

place their stations close together, close

to industrial areas, and had to use freight

cars over short spurs to facilitate freight

movements.
As our cities have grown, the valua-

tions on these terminal properties have

swollen to unbelievable proportions, car-

rying with them enormous increases in

fixed and operating expenses. The facili-

ties are no longer adequate, yet to add

to them would cost stupendous sums.

Once added, the result would be a con-

gestion of our city streets even worse

than that of the present, and at best

relief would be but temporary.

Now consider the alternative. The rail-

roads instead of coming intA the center

of the city for freight terminals could

afford to move them well out, selling their

down town property. Not only would

terminal charges be lessened, but the

charge to the average merchant would be

lower, since a trucking movement is neces-

sary anyway and since his truck could

clear more quickly if it did not have to

go through crowded city streets or wait

for hours at overloaded platforms.

Automatically, such an operation would

release thousands of freight cars now used

for deliveries, to spur lines, and the mer-

chant would see his long-distance cargoes

coming through more quickly, with a re-

sultant decrease in the interest charges

on his investment.

City development would be permitted to

proceed in a more orderly fashion, the

danger of closed factories due to delayed

shipments of necessities would be avoided,

and the wheels of commerce would move
more smoothly all along the line.

Passenger traffic does not afford as

critical a problem, since, as someone has

put it, "the goods deliver themselves."

A store-door delivery service furnished

by an organization entirely apart from
the railroads which would contract to

take the goods from the producer's plat-

form and place them at the gate of the

consumer, using the rail or water for the

long haul and the truck for the short

delivery, seems to be one answer to which
we are tending.

If we can progress to this point, then
the shipper will have completed trans-

portation involving the shortest length of

time for each operation. He will find

his inventories cut down, as he will no
longer have to carry huge stocks on hand;
the interest on goods in transit will be

decreased; fresh goods can be constantly

maintained ;and the greater turnover, of

course, means a greater profit.

Similarly, the railroad will have its cap-

ital charges, as well as operation costs,

reduced, and its equipment left free for

use in the profitable long haul.

One of the best forms of transporta-

tion which we shall see in our day will

be the perfection of the unit container

system which is now being tested by the

New York Central and perhaps other rail

lines. This involves the use of a unit

body which can be transferred from truck

to train, to boat, to electric line, to truck,

without repacking and by a simple crane
operation.

The questions of a closer co-ordination

of motor bus and electric line in the

serving of urban and interurban passen-

ger traffic have afforded investors in trac-

tion stocks some anxious moments in the

past, but the relations in these fields are

now generally understood to be comple-

mentary rather than competitive, and
with that point in mind traction opera-

tors are now going into the bus field.

The electric line, either surface or sub-

way, is the present great purveyor of mass
transportation in the cities. Differences

of opinion have developed among experts

as to the future trend of this traffic.

What is the field of the bus line on the

main thoroughfares of cities? Have Lon-

don and Paris something to teach us in

this respect?

It is quite natural that the advent of a

new form of transportation should bring

with it new problems and obstacles which
must be overcome before the public and
other transport agencies can reap the full

benefit of its use.

When the railroads were first developed,

history shows that they were not proper-

ly appreciated, and it was only as the

public came to a realization of their pos-

sibilities as carriers that they were ac-

corded full recognition.

The rise of modern highway transport

is without parallel in the rapidity with

which it has won popular favor, but

there still remains much to be done before

we can achieve that completed transpor-

tation which the public demands.

As one case in point, while we now have
some 350,000 miles of improved highway,

259,000 miles of railway, 18,000 miles of

interurban electric line and 15,000 miles

of inland canals and waterways, none of

the older forms of transport can reap

the full benefit from highway transport

until a much larger percentage of our
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2,800,000-Odd miles of highway are made
ready for constant traffic.

Government surveys in Connecticut,

Tennessee, Maryland and elsewhere show
conclusively that by far the largest per-

centage of traffic, even over our main
highways, is purely local. Highways,
paralleled by other carriers in many in-

stances but still largely destined for

"feeder" uses, must be improved in every

state, in order that the rail, water and
electric lines shall realize their full vol-

ume of travel, and, more important, that

the public shall derive the benefit of

lowered transport charges, which logically

and naturally follow improved highways.

At the same time, politics must be

eliminated from our highway program
an dcentralized economic and engineering

control should determine the order, char-

acter, and extent of road improvement
upon a basis of future traffic requirements.

There should be a definite correlation be-

tween interstate, state, county and local

systems; and the annual highway budget
should be adjusted to relative tax needs

for other public purposes.

A charge which the public is now sub-

ject to is excessive special taxation levied

against transportation agencies, which the

public as consumers of the commodities
must pay.

Thus, for example, a study made from
government figures by John E. Walker,
formerly tax advisor to the Treasury,y

shows that the rail lines contributed ap-

proximately .1304,000,000 in taxes in 1922.

Motor users paid special taxes of

$340,000,000 in 1922, or the equivalent of

nearly one-half of the total highway con-

struction and maintenance bill of the

nation, estimated at $742,000,000. Of that

amount, $120,000,000 were discriminatory

taxes levied by the Federal Government
and exactly comparable to those railroad

taxes which, also growing out of the war,

were repealed by a recent session of Con-
gress.

We take no issue with that portion of

the remainder expended in the upkeep of

highways, as we believe that the user

should pay a fair charge for service

rendered. But those taxes which are
levied for construction or which do not

go into highway work at all, constitute

the payment of general benefits through
special levies which add materially to

the cost of the public of this form of trans-

portation.

Other large taxes are assessed against

the electric lines and other carriers, yet

inevitably the consumer must pay. In

all these cases, then, we have an artificial
barrier imposed in the way of efficient
transportation at the lowest cost to the
using public.

Inevitably, too, these barriers must be
recognized as standing in the way of the
most effective use of the motor by the
rail and electric lines.

It seems further that the motor truck
and the passenger car must take the place
of thousands of miles of short-line rail-
roads which were originally built and
operated only because the cheaper and
more flexible medium was not in exist-
ence.

Again, it is apparent that rules and
regulations designed to cover old forms
of transport can not always be made to
apply to a new form.
For example, there is the question of

proper regulation of the motor. Of course
the vehicle should be required to comply
with every regulation having to do with
the safety of life, limb and property. That
is fundamental. Overloading snould not
be tolerated nor reckless driving. There
should be reasonable restrictions to pro-
tect the highway, but there should also
be a recognition that the highway is of
service only as it is used; and, accord-
ingly, there should be a proper balance
between road and vehicle as well as be-
tween vehicle and road.

Proper correlation of traffic is likely
also to imply exclusive franchises in re-

turn for the regular service which the
public has a right to demand.

I have already tried to indicate the
far-flung influence of highway transport
on our ways of life. We can not hope
to see that influence fully realized unless
we make systematic efforts to increase
our facilities in our cities as well as in
our rural communities.
The evils of congestion in densely popu-

lated areas tend to slow down every form
of transport, and in doing so they stem
the flow of people and business, to the
injury of all transportation and of the
pubfic.

There must be extended research, and
our universities and other educational in-

stitutions must train thousands of men
for us, if we are to obtain adequate
answers to this highly complex problem
of completed transportation.
The responsibility for finding the

answer to this question rests with the
motor industry, the railroads, the other
carriers and the lawmakers.
But over and above all remains the

ever-paramount need of conserving the
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welfare of the public, and of the nation,

if you please. We can only attain the

desired goal if we keep that need always

in mind.

The foregoing address by Mr. Chapin

was delivered before the recent annual

convention of the Chamber of Commerce

of the United States.

PAINTING CONCRETE SWIMMING
POOLS

The question of keeping concrete swim-

ming pools in good condition during the

coming season is now uppermost in the

minds of many athletic managers and

municipal directors. The following state-

ment prepared by an expert and appear-

ing in the "Oval," the house organ of the

Du Pont paint and varnish lines, gives

some interesting data on this subject.

Under the heading "Painting Concrete

Swimming Pools," the author says:

The success of a job of this kind de-

pends more on the correct application of

the paint than on the paint itself. One

of the essentials is plenty of time to per-

mit the different coats to dry properly

and the final coat to dry hard.

First, the surface should be thoroughly

cleaned. Grease should be removed by

washing with gasoline, and dirt by wash-

ing with soap and water. The surface

must be thoroughly dry before the first

coat is applied, in order to permit the

proper penetration of the paint.

The first coat should be white enamel

undercoat, thinned with elastic wall

primer if the surface is of a porous na-

ture, and with turpentine if the surface is

hard and non-porous. It is essential to

get good adhesion in the first coat.

The second coat of white enamel under-

coat should be applied as found in the

container.

If the surface is rough, a third and

fourth coat of white enamel undercoat is

advisable. The coating, when completed,

must be continuous so that there are no

breaks in the film whatever, which would

permit water to get back into the con-

crete and later force the paint away.

The job to be finished should be given

two coats of bath tub and refrigerator

enamel.

If the different coats are given suffi-

cient time to dry, the procedure as out-

lined will produce as satisfactory a coat-

ing as anything that can be offered for

painting concrete surfaces which come in

contact with water.

The three prime essentials are:

1. Dry surface.

2. Plenty of time for the different coats

to dry.

3. The finished job must be an imper-

meable unbroken coat, so as not to permit

vater to get back into the concrete.

EVINRUDE PUMP SAVES FIRE-

THREATENED TOWN
Reports recently appeared in the Du-

luth daily papers telling how the little

town of Central Lakes, Minn., was saved

from fire by the use of an Evinrude Cen-

trifugal pump. Forest fires had been

threatening this village of 150 inhabitants

for some time but by consistent back-fir-

ing it had been saved. Upon this occa-

sion a sawmill outfit had just been burned

out and the fire was moving toward the

main section of the village. The pump
was brought through three miles of flam-

ing roadway by two National Guardsmen.

It was lowered into a cistern under the

parlor floor of one of the Central Lakes
homes and the stream of water which it

threw on the fire, together with the ef-

forts of a bucket brigade, succeeded in

halting the progress of the flames.

VALUABLE TRADE LITERATURE
Crushing and Screening Plants: Aus-

tin Portable Gyratory Crushing and

Screening Plants is the title of Bulletin

No. 30, recently issued by the Austin

Manufacturing Co., 400 N. Michigan Ave.,

Chicago. The bulletin is well illustrated

and contains 16, 6x9 in pages. The new-

est equipment featured in the bulletin are

the conveyor and the No. 4 crusher. This

company now offers a complete portable

crushing plant that fills the requirements

of the most discriminating engineers,

contractors and public officials. Some of

these crushers are mounted on trucks

making them easily moved from place to

place by the traction engine used to drive

the crushing plant. The portable gravel

feeding conveyor is a great labor saver

on gravel pit operation. It is made in

lengths from 30 to 50 ft. and has a belt

18 ins. wide. The conveyor hopper is

fed through a trap from wagons, wheel-

ers, drags or fresnos and provides a uni-

form continuous feed to the crusher

thereby greatly increasing its capacity.
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THE SOMERVELL GASOLINE HAM-
MER DRILL

A Gasoline Impact Drill of the air ham-
mer type is now manufactured by the

Pennsylvania Gasoline Drill Company,
Land Title Bldg., Philadelphia, Pa.

This drilling unit is an innovation in

the drilling equipments now in practical

use, it being a self-contained, portable,

gasoline hammer, so powerful and com-

pact that one man operates and trans-

ports it from place to place. Like the self-

contained gasoline engine, this gasoline

hammer makes its own power, therefore

no other power equipment has to be trans-

ported with it.

When first seen In operation, the lack

of connection to other agency of power
causes wonder and forcefully brings a

realization of the great power of gasoline

when applied directly to the hammer pis-

ton of this drill.

The drill was first developed for drilling

rock, but, because of its portability and
simplicity, the advantages of its applica-

tion to other work are recognized in many
other lines of business such as:

Cutting asphalt streets, breaking con-

crete, picking hard earth, ramming back

fill in trenches, removing granite block,

removing wood block, drilling founda-

tions, drilling through walls, driving tie

spikes, ramming tie ballast, paving re-

pairs, stripping, shaft sinking, and ex-

ploring.

Prior to this invention, all types of

power drills were limited in their appli-

cation to work by the length of an air

hose or by electric wires. Power for

either of these methods must be supplied

to them by an auxiliary power equipment
which, on account of the size and weight,

cannot be cheaply transported, nor can

it be located near enough to do probably

more than 60 per cent of the work to

which a power drill could profitably be

applied.

The table gives comparative data of

the weight, purchase price and practical

operating costs of the gasoline drill and
mounted air drilling equipment, an equal

amount of work being assumed.

Opening Philadelphia Streets

The Philadelphia Electric Company, by
the direction of Mr. J. Wilson Sylvester,

Superintendent of A. C. and Arc Under-

ground Lines of that Company, has made

COMPLETE DRILLING UNIT OPERTING

tests of the gasoline hammer extending
over several weeks' time. The work in-

cluded the operations required for the

opening of city streets.

Particular attention was paid to the per-

formance of the gasoline hammer in such

Avork as cutting asphalt, breaking con-

crete bases, picking frozen earth and
tamping back fill. Records of the saving

in labor costs of the various operations

were carefully kept.

The following is the average time in

which the gasoline hammer will do the

Portable
Air Drills

Average weight 3,000 lbs.

Average selling price ?1,800
Daily gasoline consumption @ 27c gal 16
Labor @ $4.50 a day 2 men
Transportation and upkeep costs, not esti-

mated.

Somervell
Gas Drills Saving
70 lbs. 2,930 lbs.

$600 $1,200
1^ $3.91 a day
1 man $4.50 a day
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work as compared with the time required

by hand labor, paid $4.50 a day:

Cutting asphalt surface
Breaking concrete base —
Picking frozen earth -
Ramming back fill-

For ramming back fill a cast steel

tamper 8i^x8% ins. is used. The back

fill is so solidly compacted by the gasoline

hammer that after the installation of a

service conduit iVz ins. square for the

length of the ditch, it was found possible

to replace all of the earth removed, thus

insuring a more substantial foundation

than existed before being disturbed. This

precludes the possibility of future settle-

ment as well as eliminating the cost of

removal of surplus dirt.

It appears to be practically impossible

to re-compact the earth by hand labor to

Gasoline Drill Construction

The mechanical principle of this gaso-

Hand Gasoline Daily Saving
Labor Hammer in Labor

2% men 1 man $ 6.75
5 men 1 man 18.00
2% men 1 man 6.75

8 men 3 men 22.50

line hammer drill combines the action of

an air hammer and a gasoline engine in

such manner that the drilling unit has

but two moving parts, the hammer piston

and the fiy wheel assembly. No crank

shaft or connecting rod is employed and
there is no spring or other yielding mem-
ber used in the internal construction. No
inlet or exhaust valves or cam shafts are

used, as the air and gas passages are fixed

ports, cut through the solid steel of the

cylinder.

The down or power strokes of the ham-
mer pistons are made with approximately

DRILL WITH STREET OPENING TOOL

prevent it from later settling and causing

a depression, but the gasoline hammer
will re-compact the earth as tight and as

hard as when first removed.
Telegraph Pole Lines

Because of the lack of sufficiently por-

table power drills, the Western Union
Telegraph Co. has experienced difficulty

and great expense when excavating for

pole lines in rocky and inaccessible places.

Upon their engineers witnessing the per-

formance of this gasoline hammer drill

and seeing that it can easily be taken

wherever man can go, its advantages for

this and many other kinds of work were
recognized and an order for a number of

them was given.

900 lbs. of gasoline explosive force thrust-

ing it forward to hit the drill bit with

terrific force. The fly wheel is employed
only to return the hammer piston on the

upward or compression strokes. Approxi-

mately 1,800 impacts are struck each min-

ute. For carburation, a gasoline mixing
valve is used which permits the drill to be

worked at any angle. While the drill con-

tinues to run at full speed, the operator

shifts it from one position to another and

to any desired angle without affecting its

operation. To start the drill, the opera-

tor has but to give the rim of the fly

wheel a pull by hand and even in the cold-

est weather it starts "with consistent

regularity" as was remarked by Mr. W. K.
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A prominent
engineer writes:

"Your 'Maintenance
Manual' is the most
constructive piece of

road literature that

has come to my at-

tention in years. Con-
gratulations."

A Road

Maintenance Manual

Every Engineer Should Have

Road authorities know that eternal main-

tenance is the price of good roads; that

haphazard patching and treating of high-

ways is more costly in the long run than

a system of regular upkeep.

This manual shows how every type of

road and pavement, except earth roads,

can be easily repaired and maintained

with Tarvia.

Whether or not you use Tarvia, this

booklet will prove of great benefit to

you in your work. "Road maintenance

with Tarvia" is recognized by engineers

and road authorities as the most com-

plete and helpful booklet on road main-

tenance that has ever been published.

A copy will be gladly sent free on

request to our nearest branch office.

As the number of copies is limited,

we suggest that you write for your^

copy today.

G)inpany
Boston
Kansas City
l^banon ><

Syracuse i^'

St. John. N. B

St. Lou!.
BiiminKKam
YounRslown
New Orleans

I lalifax. N. S.

Clevelaiwll
Dallas
MilwauVce
Rochester

In wrlUng to advrU..r. please mention Municipal and Countt Enoinkerino
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Woolam, President of the Commercial Ex-

change of Philadelphia.

Lubrication of all parts of the drill is

assured by the means of scoops, fixed to

the hub of the fly wheel, which in turn,

runs in a reservoir of oil and delivers a

copious supply to all moving parts. A
pint of oil will lubricate the drill for a

week. A four or six dry cell battery is

used for ignition.

Under the guidance of metallurgists

needed to take the whole drill apart and
to put it together again, no mechanical
skill of any degree being necessary.

RAMMING BACK FILL

having long experience with steels of high

fatigue values, special alloys having 210,-

000 lbs of tensile strength are used in the

impact members of the structure. To
avoid checks, flaws and other imperfec-

tions such parts are machined from solid

steel billets. When heat treating these

parts, recording instruments are em-

ployed to avoid unknown variations in

the heats thus assuring uniformity in the

steels.

The manufacturing of the drill is done

under close inspection. Machining dimen-

sions with very close tolerances are fixed

to assure the interchange of repair parts.

Highly skilled mechanics are employed
working under experienced management.
Three years of uninterrupted applica-

tion to the development have been spent

in bringing this gasoline hammer drill to

this stage of perfection, and it has been

refined to such an extent that a monkey
wrench and a screw driver only are

CARRYING SERVICE TO THE
"CATERPILLAR" OWNER AND

OPERATOR

The Holt Manufacturing Co., recogniz-

ing the need for greater tractor knowl-

edge on the part of o'wners and operators

of "Caterpillar" tractors, is meeting the

problem in the most direct and thorough

manner. A complete educational program
is in operation, one of the important fea-

tures being service schools, conducted at

various points throughout the country.

In these schools special attention has

been given to the mechanical equipment
if each model "caterpillar." Complete

' ractors, cut away assemblies, including

rigines, clutches, transmissions, roller

frame asseniblies, etc., are used. These

assemblies are so prepared that not only

an the student closely follow and mate-

rially profit by the instructors' explana-

tory lectures, but in the shop work which

follows every lecture, the student, by

virtue of the special cut away features,

can more readily carry on with the

work assigned him of disassembling and

reassembling.

The school work is sufliciently long to

cover every feature of the construction,

operation and maintenance of "caterpil-

lar" tractors.

These schools are carried on under the

personal supervision of H. H. (Jack)

Chambers, Service Manager of the Holt

Manufacturing Co., aided by H. S; Hin-

richs. Assistant, and Messrs. Earl J.

Howey and Jack Westphal, Service In-

structors, all men of broad experience in

all phases of tractor work. These schools

are meeting with the hearty approval of

customers.

In addition to service schools, the edu-

cational program Includes instruction

books furnished every user and a con-

tinuous follow-up of service bulletins and

letters of advice relating to "caterpillar"

tractors. The results the Holt Manufac-

turing Co. is obtaining conclusively prove

that he who serves to the utmost profits

most in the end.

Q



August, 1923 MUNICIPAL AND COUNTY ENGINEERING 47

EDITORIALS

THE UMPIRE
Rare pleasure was experienced in com-

ing upon the following paragraph in an
article published in this issue:

''When commerce brings together an
aggregation of people to form a town,

they, in order to live together harmoni-
ously, elect a set of officers to umpire
the game. There is no state constitution

that gives to any city council any power
other than that of an umpire."
Some may say that "referee" would

be better than "umpire," contending that

community life is rather more like a box-

ing or wrestling bout than a baseball

game. The point is not one to detain us;

"umpire" suits well enough.
The figure will please many and, per-

haps, displease a few. We find much in

it . to admire and shall remember it,

pleasantly, for many days to come.

The attitude of the public toward pub-

lic oflBcials is very much like its attitude

toward baseball umpires. Each class is

condemned on general principles as well

as for specific acts of omission or com-
mission. "The umpire is a most unhappy
man," in the woi'ds of an old song. He
is accused of almost everything except
being honest and competent, whether he
is umpiring community life or a ball

game. The treatment accorded baseball

umpires mars that otherwise great sport

and the treatment accorded public offi-

cials is nothing short of a disgrace. Some
people respect and admire the public

official, it is true, and some followers of

the great national game admire the um-
pire. Such admiration, however, is sel-

dom expressed and is confined to a very
small class, perhaps to those in the "box
seats." Those in the "bleachers," in

either game, life or baseball, are sure

the umpire is dishonest and incompetent.
When all the fans admire the umpire we
may expect the public to accord decent
treatment to public officials.

Umpiring is unpleasant in many ways;
it may be dangerous. The umpire's re-

wards are not great, yet life as an um-
pire must have its compensations. Per-

haps the veteran umpire, Tim Hurst, ex-

plained it when he said: "You can't beat

Them hours." The public official hasn't

even the solace of short hours.

DRAFTING AND THE YOUNG
ENGINEER

Progress in one great constructional

activity waits on the young engineer.

In at least one state highway department
the production of modern highway
bridges cannot be maintained at the de-

sired rate because of the lack of men
to get out the drawings; probably the

same condition exists in some other state

highway bridge departments. In the par-

ticular case in mind money is available

for building bridges which cannot be

built because young engineers, in many
cases, insist on outside work and refuse

to hump over the drafting board.

We are both glad and sorry that this

is true; glad that the young engineer

has declared his independence of the

drafting room as a place to make a liv-

ing, and sorry that he is unwilling to

spend part of his time in drafting, not

only because some designing experience

is essential to his symmetrical develop-

ment, but because his balking at the

drafting room door is, to some extent,

holding up the great highway develop-

ment program. The young engineer now
has an unusually favorable opportunity

to alternate between design and construc-

tion in a way which should serve his

comfort and convenience and speed his

professional development and advance-

ment. Time was when the young engi-

neer bent over the board, until he was

no longer young, expecting that his re-

ward would come. The many disappoint-

ments experienced gradually found ex-

pression and the young engineers of to-

day are much more sophisticated than

were those of twenty or thirty years ago.

Now they know it takes something more

than long service and the willingness to

wear darned trousers to achieve advance-

ment. They have learned that the draft-

ing room of the old days was only too

often the graveyard of hope. While this

is well and while it is very fortunate that

young men have learned that they must
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be alert for opportunities to advance it

is really unfortunate that so many refuse
to do any drafting at all, unfortunate
for them and for the public. They have
gone from one extreme to the other.

Probably they will settle down soon to

a middle-of-the-road course, dividing their

early years between design and con-

struction.

[NCREASING FRANKNESS IN CRITI-

CISM OF ENGINEERS
One of the most encouraging signs ob-

served in many years' study of engineers
and engineering is the increasing frank-

ness of engineers in their self-criticism.

Self study is supplanting self pity to the
inevitable advantage of engineers. The
Pharisaical thanking God that we are
not as other men are is giving way to

the recognition of the fact that we are
members of the human family after all

and that if we expect to get along we
must adopt the methods of successful
men in other lines of work. The "holier

than thou" philosophy was discredited
long ago and it is rather naive for the

engineer to cling to it still.

One of the frankest criticisms of the

engineer that has yet appeared is pub-
lished in the August number of "Pro-
fessional Engineer," the official journal
of the American Association of Engi-
nears. It is from an address by Mr. E. T.

Tannatt before the Tacoma Chapter.
He feels that the engineer is severely

handicapped by the weight of the "thou
shalt nots" he is obliged to carry. He
illustrates by saying that if a child is

reared from birth in the spirit of "thou
Shalt not" and in the belief that he is

too blue-blooded to associate with other
children, that on reaching manhood he
will strongly manifest the very character-
istics for which engineers have been
criticized as a profession. Mr. Tannatt
says: "If you will take any code of

ethics as laid down for the engineer, and
I do not except that distributed by our
own Association, you will find that prac-

tically every item conveys to your mind
(possibly only in a very subtle way) one
of two impressions—either that your pro-

fession is so 'blue-blooded' as to be above
association with the common humanity or

business callings, or that 'thou shalt not.'

If I am not very much mistaken, you will

find that these 'thou shalt nots' almost
invariably place over the engineer a

dictum that prevents him from taking
part in some line of service or oppor-

tunity in which he is especially qualified

to succeed; also that the same code is

not made to apply to business, even when
the business world is dealing with iden-

tically the same engineering problems."
He cites many reasons for his beliefs,

based on things as they are, and con-
cludes as follows: "Just so long as the
profession is willing to live by creeds
and dogmas and considers itself too good
to enter business life in a business way,
just so long will the profession be what
it is today, namely, no profession at all,

and one of the poorest-paid vocations."

THE PERSECUTION OF THE ARMY
CONSTRUCTION PROGRAM

MEN
In this issue we publish an article

giving the truth about cantonment con-

struction costs which is worth reading
and preserving. The author is very in-

dignant, and properly so, about the per-

secution started by Attorney-General
Daugherty against the engineers and con-

tractors of the army construction pro-

gram. The entire construction industry
is indignant because of this persecution
of some of its most respected members.
What can we do about it?

The answer is easy. Simply serve

notice on the new President, through our
engineer friend. Secretary Hoover, or in

any other convenient way, that the con-

struction industry realizes that these

suits were filed as a party measure, and
that unless they are withdrawn and the

accused men exonerated, the construc-

tion industry will voice its protest at the

polls. This is an argument any adminis-

tration can understand, especially one
that has only a few months in which to

make a record on which it can go to

the people for approval.

We believe the truth with respect to

these charges is very adequately ex-

pressed in an editorial in a recent issue

of Engineering News-Record, in these

words: "The whole history of the Con-

struction Division suits and indictments,

from the strictly partisan Congressional

investigation to the personnel of the staff

which is using that investigation as its

bible, brands that persecution ^vith politi-

cal motives. It was plainly an effort to

magnify the new administration by dis-

crediting the Wilson administration.

Reputable engineers and contractors

were to be made martyrs in the process."

Thar is the plain truth, plainly stated.
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ILLINOIS TO MAKE EXTENSIVE IN-

VESTIGATION IN SUBGRADES
By H. F. Clemmer, Engineer of Materiala,

Illinois Division of Highways, State
House, Sprinpff.rld, III.

Realizing that the strength of pave-

ment sections is influenced to a great ex-

tent by the soil malting up the subgrade
under these pavements, the Illinois Divi-

sion of Highways is planning an exten-

sive investigation in soils to study as far

as possible the many factors w^hich cause

one type of soil to provide better support

than others.

Soil Survey Reveals I4 Distinct Types in

Illinois

Three years of investigation on the

Bates Experimental Road has provided an
immense volume of data on the actions

and characteristics of the soil making up
the subgrade of that road. Bearing
power tests, moisture content determina-

tions, soil movements and other tests of

this nature revealed the fact that the

Bates Road subgrade, consisting of soil

commonly known as brown silt loam, fur-

nishes very little support to the pave-

ment slabs at certain times of the year.

Though the tests on this type of soil were
most complete, the fact that the soil over

the State of Illinois is not of a uniform
nature makes it impossible to apply the

knowledge gained on the Bates Road to

all soils making up the subgrade of the

State highway system. For this reason it

was decided to make a survey of the

soils in the State and then subject the

different types of soil to various tests.

The survey revealed the presence of 14

distinct types of soils.

Planning the Tests

In order to centralize the investigation

and in this way make it possible to build

more permanent apparatus, it was de-

cided to transplant the different soil

samples to the Research Laboratory at

Springfield. Samples of these 14 typical

types of soil were therefore shipped to

Springfield and placed in holes in the

ground, 18 ins. deep and 2 ft. square. A
concrete curb 6 ins. deep was placed

around the specimens and level with the

surface of the ground. A 2-in. concrete

cover was fitted into this curb and the

crack at the junction sealed with asphalt.

The purpose of the cover was to prevent

the entrance of rain water to the surface

of the soil specimens. Through sampling
stations in the covers small soil samples
are secured at regular intervals for mois-

ture determinations. Figure 1 shows a

general view of the layout of the speci-

mens.

Moisture Determinations

The soil specimens were placed in the

ground in January of this year and were
left undisturbed except for weekly mois-

ture determinations until May 29. Ditches

dug down each side of the row of speci-

mens were filled with water on May 29

FTO. 1 (ilONKRAr. VIRW OI'' J.AYOUT OI I I'lMFNS TNT ri^rJNOlS
SUBGRADE EX TKRIMKNTS
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in order to secure a condition similar to

the side ditches of a pavement. The
studies in soil at the Bates Road showed
an extremely small amount of lateral

movement of water in brown silt loam
soil. The effect of this condition on the

soils of other types is to be watched with
interest. The moisture contents of the

various types run from 45 per cent to

li per cent of the dry weight of the soil.

As all conditions surrounding the place-

ment and treatment of these samples
were alike, this great variation in mois-

ture content cannot be due to anything
else but the nature of the soils them-
selves.

Laboratory Tests Being Made
Laboratory tests are now being made

to determine the effect of free water,

capillary water, surface wetting and col-

loidal elements on these soils. Before the

tests are entirely completed it is hoped
that a complete analysis of the various

types of soil will have been made. Fig-

ure 2 contains a view of the samples pre-

pared for laboratory tests.

Bearing Power Tests

An apparatus is at present being built

in the laboratory for use in the bearing

power tests. This machine is expected to

be capable of applying loads of from 1 lb.

to 50 lbs. per sq. in. over a relatively

large area. It will be mounted on tracks

so that it can be moved up and down
the row of soil samples and apply loads

where desired.

Types of Soils Tested

The types of soils included in the tests

are as follows:

Sample Xo. 1. Sangamon County. Yel-

low Gray Silt Loam—Backland timber

soil. Sample taken Oct. 23, 1922, at inter-

section of roads, 1^^ mi. E. of Sherman.
No sharp line of demarkation between
topsoil and substructure. Sample of

mealy and silty character. Subsoil more
granular and becoming more clayey as

depth increases.

Sample Xo. 2. Sangamon County. Deep
Brown Silt Loam—Bottom land soil.

Sample taken Oct. 24, 1922, at road inter-

section 1/4 mi- N. of Chickapin Bridge on

Chickapin road, approximately 5 miles N.

of Springfield. No sharp line of demarka-
tion between topsoil and subsoil. Sample
almost black and granular; subsoil be-

coming lighter and still more granular

with depth.

Sample Xo. .?. Sangamon County. Black
Clay Loam—"Gumbo"—Sticky black prai-

rie soil. Sample taken Oct. 26, 1922. 3.1/8

mi. S. and 4 mi. W. of Pleasant Plains.

Sample taken to depth of 12 ins. Topsoil
very black, sticky and granular when dry
—very difficult to work. Subsoil becomes
lighter with depth passing into drab or

yellowish clay.

Sample A'o. .). Sangamon County.
Brown Silt Loam—Upland prairie soil.

Sample taken Oct. 26, 1922, at road inter-

section 214 mi. W. and 1% mi. N. of

Bradforton. This is the most important
and extensive type of soil in the central

part of the State and occupies most of

the well-drained prairie areas.

Sample yo. 5. Sangamon County. Drab
and Yellow Clay. Sample taken Oct. 26,

1922, at same location as Sample No. 4,

but at a depth of 24 to 36 ins.

Sample No. 6. Pike County. Yellow
Silt Loam—Upland timber soil. Sample
taken Oct. 31, 1922, at a point along the

road 11/4 mi. N. and % mi. E. of the

village of New Salem in Pike County.

Sample taken to a depth of 12 ins. This

soil occurs on very hilly and badly eroded

areas. It is a silty mealy soil which works
easily. Subsoil is yellow clay.

Sample No. 7. Pike County. Fine Sandy
Loam—Upland timber soil. Sample taken

Oct. 31, 1922, at a point along the road-

side 2iA mi. E. of the city limits of

Griggsville, Pike County, and 1 mi. W.
of the village of Valley City. Sample
taken to a depth of 12 ins. This soil

occurs on the very rolling and broken
areas. It is of a sandy character and very

easily worked. Subsoil is yellow clay.

Sample No. 8. Pike County. Brown
Sandy Loam—Old bottom land. Sample
taken Nov. 3, 1922, at a point along the

roadside IVo n^i- E. and 114 mi. N. of the

village of Chambersbury in Pike County.

Sample taken to a depth of 12 ins. This

type occurs adjacent to the Illinois and
Mississippi Rivers, on areas not subjected

to overflow. It is of sandy, easy working
character. Subsoil very sandy.

Sample No. 9. Pike County. Drab Clay

—Swamp land soil. Sample taken Nov.

3, 1922, at a point along the roadside i/^

mi. W. of bridge over the Illinois River

at Meredosha near subway underneath

the Wabash Railway. Sample taken to a

depth of 12 ins. This type occurs on the

uncultivated, swampy, back-water areas

adjacent to the Illinois and Mississippi

Rivers. It is drab to black in color and
very sticky and difficult to work. Surface

cracks 2-in. wide and 1 ft. to 2 ft. deep

were present at the point where the

sample was taken. The subsoil is similar

to the topsoil, underlaid at lower depths

with sand.
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FIG. 2—VIEW OF SOIL SAMPLES PREPARED FOR LABORATORY TESTS,
ILLINOIS SUBGRADE EXPERIMENTS

Sample No. 10. Bond County. White
Silt Loam—Upland timber soil. Also
known as "post oak" soil because of the

scrub oak which grows on this soil.

Sample taken Nov. 9, 1922, at a point on
the roadside 2j.^ mi. N. and lYi nii. W.
of Old Ripley Post Office in Bond County.

Sample taken to depth of 6 ins. The soil

is highly silty and looks like wood ashes.

Subsoil same as Sample No. 12.

Sample No. 11. Bond County. Gray Silt

Loam on Hard Pan—Upland prairie soil.

Sample taken Nov. 9, 1922, at a point on
roadside 2^4 nii. S. and 1 mile E. of the

S. W. corner of the city limits of Green-
ville in Bond County. This is a friable,

highly silty loam containing enough clay

to make it slightly plastic when wet.

Subsoil same as Sample No. 12.

Sample No. 12. Bond County. Subsoil.

Sample taken Nov. 9, 1922, at location as

Sample No. 11. Sample taken to depth of

18 ins. This is a very sticky gummy clay

when wet and very hard when dry.

Sample No. 18. Sangamon County. Black

Clay Loam. Sample taken about Jan. 15,

1923, at Bates Experimental Road. This
sample is typical of central Illinois prai-

rie soil.

Sample No. IJ/. Winnebago County.

Brown Sandy Loam—Upland prairie soil.

Sample taken Jan. 19, 1923, at point on
roadside 2 mi. W. of Rockford in Winne-
bago County. Sample taken to depth of

18 ins.

NEW GARBAGE INCINERATING
PLANT ON CHOUTEAU AVE,

ST. LOUIS, MISSOURI

(Editor's Note: The following descrip-

tion of the new garbage incinerating

plant at the foot of Chouteau Ave., St.

Louis, Mo., is from a report on the gar-

bage situation in St. Louis from 1839 to

date. The report was written by C. S.

Butts, engineer of the Department of

Public Utilities, 311 City Hall, St. Louis.)

The Board of Public Service was au-

thorized by Ordinance No. 31494, Feb. 6,

1922, to advertise for bids for two incin-

erator plants, one at Kingshighway and
McRee and one at the foot of Chouteau
Ave., and appropriating $140,000 for this

purpose. The contract for the Chouteau
Ave. plant was awarded May 19, 1922, to

the Chicago Incinerator Co. at $69,812.

Work commenced June 14, 1922, and was
completed Nov. 1, 1922.

There were 68,354 tons of garbage col-

lected during 1922-1923 at a cost of $3.55

per ton. The cost of disposal was $1.60

per ton, or a total cost of $5.15 per ton

of garbage. A total of 11,857 dead ani-

mals of all kinds was disposed of.

All garbage with tlie exception of 80

tons per day hauled to the incinerator

plant, is being hauled to the present con-

tractors, Klein & Katz, and weighed and
dumped onto barges at the foot of Chou-
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teau Ave. There are some 130 wagons in

service during the summer months, haul-
.

ing garbage to this point, which, based
on 1922-1923 reports, costs $3.55 per ton
for hauling and $2.10 for disposal, makes
$5.65 per ton. The present wagons weigh
about 2,500 lbs. and haul about I14 tons
of garbage, making the total weight of

load 5,000 lbs., or 21/^ tons.

The hauling of garbage by motor trucks
seems to be the solution of the collection

problem. Experiments are now being
made by trucks and trailers. This system
has reduced the cost of collection, but has
not eliminated the mule-driven wagon.
A system should be devised whereby col-

lection can be made by tractor and trailer

and eliminate the wagons and mules.
There should be 5 incinerators built, 3

of 100 tons capacity on the river and 2

of 150 tons capacity in the central west
end, thus reducing the long haul which
will greatly reduce the cost of collection

during the summer, Avhen about 400 tons
per day are collected. The plants would
have to be operated 24 hours each day,
but during the winter months, when 150
tons are collected, would only have to be
operated 8 hours each day.

When the incinerator plants are all

complete and in operation, an ordinance
should be enacted requiring all garbage
to be drained and wrapped in paper be-

fore being deposited in the garbage can.

This would increase the efficiency of the
incinerator plants and eliminate sloppy
garbage being hauled through the streets.

There should also be an ordinance en-

acted requiring all hotels to put in their
own incinerator plants in their buildings;
also all large apartments should be re-

quired to put in incinerator plants in

their buildings and garbage collected

daily by janitor and burned in their own
incinerator plant.

It may be seen by following the ordi-

nances and contracts from 1839 until 1923
that most all methods were tried out in

St. Louis to dispose of garbage. From
1839 until 1910 it was dumped into the
Mississippi River, but from that date un-

til the present it had a hard time finding

a place to light, as the government
stopped the authorities from dumping
garbage into the river.

The reduction method was tried out
here first at the foot of Osage St., then
Wright and Hall Sts., then in St. Louis
County near St. Louis and finally in Illi-

nois, near Dupo, this being the last re-

duction plant. The public, in general, al-

ways objected to the odor and finally

drove this method out of business. Then
came the hauling of garbage to Chelsey
Island by barge, where it was dumped
upon the island and fed to hogs (what
they did not eat was plowed under the

ground). Later it was disposed of by
contract to contractors who hauled it to

Stallings, 111., and later to Summit, Mo.,

and it is now being disposed of to con-

tractors who haul it down the river; it

is sold to farmers for feeding hogs. In
other words, we are almost back where
we started in 1839, as no successful dis-

posal has been found up to this time. We
believe we have at last taken a step in

the right direction and have built an 80-

ton capacity incinerator plant at the foot

of Chouteau Ave. (This site was selected

probably because the mules were so fa-

miliar with this location that they woiild

not feel at home any place else.) We base
our conclusion regarding incineration on
data that have been gathered regarding
incinerators and upon what is being done,

here and in foreign countries.

It was only after the reduction method
had been tried and failed in England that

incineration was adopted there, and today

there is not one municipal reduction plant

in England, so far as I have been able

to ascertain, while there are 143 munici-

pal incinerating plants in successful

operation. In addition to the above num-
ber of incinerating plants in England
alone, the three principal cities of Scot-

land, and the eight large cities of Ireland

dispose of their entire refuse by incinera-

tion. There is not a large city in Europe,

South America, Africa, India, or Aus-

tralia which does not do likewise. Owing
to the prevalence of cholera in the far

eastern countries, the question of the col-

lection and disposal of garbage was given

for years their most careful consideration,

and the incinerating method finally

adopted. Both Calcutta and Bombay,
India, employ incineration for the dis-

posal of their garbage with perfect

satisfaction.

Official reports show conclusively that

the reduction process has been a failure

in every city in this country which has

tried it, and especially so in Denver, St.

Paul, Buffalo, Chicago, Milwaukee, De-

troit, New Bedford, Reading, Pittsburgh,

Syracuse, Paterson and New Orleans.

The refuse of the average American
city is of the following composition:

'

By Wt. By Vol.
Garbage 13 per cent 18 per cent
Ashes 80 per cent 57 per cent
Rubbish 7 per cent 25 per cent

100 per cent 100 per cent
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Ordinary kitchen garbage consists approxi-
mately of

:

By Wt.
Animal and vegetable 20 ^er cent
Rubbish, cans, rags, etc 7 per cent
Grease 3 per cent
Water 70 pel- cent

100 per cent

A description of tlie new 80-ton incin-

erator plant at the foot of Chouteau Ave.

follows:

Foundatlou :
—-The foundation consists

of forty-nine 20-ft. reinforced, pre-cast

concrete piles, driven to an elevation of

95.5 being 6 ins. in the concrete footings,

which are constructed to an elevation of

103.2, 1 ft. above the operating room floor

level.

Builditifj:—The outside dimensions of

the building are 38x56 ft. 1 in., built of

brick with steel truss roof. The operating
floor is on an elevation of 102.2, being 36

on river gauge.

Operating Floor:-—A small office 8x12
ft. and a wash and toilet room, 6x12 ft.

with shower are on this floor. Three fur-

naces (including combustion chamber)
14 ft. 9 ins. wide by 32 ft. long by 11 ft.

6 ins. high are built on this floor. Two
forced draft fans, one 10 h.p. and one
20 h.p., are placed on the floor at the
north end of the furnaces for furnishing
the furnaces with forced draft.

Tipping Floor:—^The tipping floor is

built on an elevation of 123.2. There are

3 holes 3x3 ft. and 3 holes 1 ft. 6 ins. by
4 ft., which the garbage is dumped Into

and goes directly into a storage bin (the

entire length of furnaces) which is tri-

angular shaped 9 ft. 6 ins. deep with
capacity for 60 tons of garbage. Another
hole 5 ft. GVz ins. by 4 ft. 2 ins. is left

directly over the combustion chamber for

cirierating dead animals. There are also

two coal holes 1 ft. 6 ins. by 2 ft. each,

for dumping coal into chutes which empty
on the operating floor in front of the

furnaces.

Clinker Pits:—^There are two tracks

24-in. gauge with dump cars to receive the

clinkers from the furnaces and dust from
the combustion chambers. The space oc-

cupied by pits is 11 ft. 6 ins. wide by 32

ft. long and 7 ft. high. These tracks lead

out of the south end of the building,

thence to the river bank.
Trestle Approach:—The trestle ap-

proach leads out of double doors on the

tipping floor to the south. The entrance

to the plant is by Convent St. A scale

is located on the approach direct to tip-

ping floor. A 5 ft. by 125 ft. radial brick

chimney is built upon twenty-five 25-ft.

pre-cast concrete piles and a reinforced

concrete slab 17 ft. by 17 ft. by 4 ft.;

chimney is lined with fire brick, 9 ins. for

50 ft. and 41/^ ins. for 55 ft., making a

total of 105 ft. of lining.

Operation of Plant:—The garbage is

hauled up the incline, passing over scales,

where it is weighed, thence into the south

end of building onto the tipping floor,

where it is dumped in holes in the floor

into a large storage bin holding about 60

tons. There are 6 openings left in the east

side of the bin with steel doors operated

by pulleys and weights. Immediately

opposite each door is a hole 2 ft. 1 in. in

diameter closed by a cone-shaped weight

which is also operated by pulleys. Out-

side of this hole are other steel doors

making a closed air lock. The garbage is

raked from the storage bin into the 2-ft.

1-in. opening at the top of the furnace,

thence diverted onto a drying arch, from
which it is raked onto side grates, where
it is further dried, thence raked into the

fire box of the furnace. The side grates

are 5 ft. long by 3 ft. 6 in. wide. The fire

box proper is 2 ft. 3 ins. wide, 1 ft. 3 ins.

deep and 5 ft. long, making a total of

about 60 sq. ft. of grate surface. After

garbage is burned the ashes and clinkers

are drawn into an ash bin and when
cooled off are loaded into small cars in

the basement of the plant and dumped
in the river. The furnaces are operated

with forced draft being supplied by two
fans, one 10 h.p. and one 20 h.p.; the

air to supply these fans is taken out of

each of the 3 ash bins, over the hot

clinkers into a 20-in. vitrified pipe, then

into an air chamber 3x6 ft., thence

through the fans into two galvanized air-

tight ducts, one 1 ft. 6 ins. by 2 ft., and
one 1 ft. 6 ins. by 3 ft. under the fur-

naces. Air is also taken out of the gar-

bage bin through a 20-in. galvanized pipe

through the fans and into the ducts.

Under each furnace and directly under
the grates are three 12-in. diameter holes

in the ducts. Two of these holes supply

air to the side grates and one to the fire

box, the supply ,of air being regulated

by dampers over each hole. The fans are

so connected and the dampers so located

in the air pipes proper that they can draw
from ash pits, combustion chamber and
garbage bin or separately and can be

operated singly or together. The gases

from the furnaces pass through a large

combustion chamber where a temperature

of about 1,200 deg. is maintained. Dead
animals can be cinerated in this cliamber.

The chamber is connected to the chimney
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which is 5 ft. in diameter by 125 ft high.

All gases and bad odors disappear before

reaching the top of the chimney.
In connection with the plant, a 280-gal.

tank is provided for hot water and is sup-

plied by two 2-in. pipes placed in the
combustion chamber. This hot water fur-

nishes two radiators in the office and the
toilet rooms and also furnishes hot water
on the tipping floor and firing floor for

cleaning purposes.

The building was constructed by local

contractors and the furnaces were con-

structed by the Burke Furnace Company
of Chicago, to whom credit is due for

the increased capacity of the plant. The
plant is being operated by the Department
of Streets and Sewers, Clinton H. Fiske,

director.

Guarantee:—The guarantee made was
as follows: To incinerate 80 tons of gar-

bage in 24 hours without any nuisance
or mal odors. To use not over 8 K.W.
electricity for forced draft fans per ton
of garbage. Tests show that this capacity
has been raised to at least 100 tons in

24 hours and that it requires less than
1 K.W. electricity for each ton of garbage
and less than 100 lbs. of coal per ton of

garbage. It has therefore more than ful-

filled the guarantee.

The plant is being operated 24 hours
per day in three 8-hr. shifts and requires

3 men on the firing floor, 3 on charging
floor and 1 foreman for each 8-hr. shift,

and is incinerating garbage without any
offensive odors or smoke for $1.00 per ton,

or showing a saving of $1.10 per ton over
the present contract of dumping it on
barges at $2.10 per ton.

It is the intention of the city to erect

the other plants as soon as possible, thus
eliminating the long haul to this one
plant and further reducing the cost of

collection.

This plant has been in operation for

5 months and as yet no complaint has
been made against this method of disposal

of garbage. After 84 years of garbage dis-

posal troubles it is believed that the city

has found the proper solution of the dis-

posal of garbage in a sanitary manner.

"OPEN" VS. "CLOSED" SPECIFICA-

TIONS FOR ASPHALT RESUR-
FACING

By C. R. Andrew, City Engineer, Decatur, III.

(Editor's Note: The following paper
by Mr. Andrew and the discussion of it

by Mr. Hittell are reproduced here from

the published proceedings of the Illinois

Society of Engineers, Inc., for the year
1923).

First, I wish to define the words "open"
and "closed" as applied to specifications

in this portion of the discussion. By open
specifications I mean specifications that
are open in a practical and not a legal

sense; specifications which will admit the
products of a considerable number of com-
peting firms, but not specifications which
will necessarily admit all the products of

all the firms supplying asphalt. By closed

specifications, I mean those specifications

which are so written that they will ad-

mit the actual (not the possible) use of

products of one firm or its subsidiaries.

These specifications may be open in a
legal sense, as it is possible that in other
countries, or in other parts of this coun-
try, there may be independent firms man-
ufacturing or producing a product which
would fulfill the specifications, but in the

particular case in question it would not
be practical or perhaps possible for them
to do so. With these two definitions in

mind I will briefly give you the experi-

ence of the city of Decatur in obtaining
bids under both "open" and "closed"

specifications for sheet asphalt surface

on both new work and resurfacing over

old two course brick pavements.

In 1921 the city of Decatur inaugurated

a considerable program of asphalt resur-

facing. This program consisted of about

100,000 sq. yds. of asphalt pavement, the

major' tv of which was resurfacing over

old brick, 80,000 yds. of which was under
contract during the season. This program
was indorsed by the local Association of

Commerce and various local clubs. The
recommendations of the Association of

Commerce were that the asphalt was to

be equal to "Trinidad." Specifications

were drawn which would practically per-

mit the use of no other asphalt than nat-

ural lake asphalt. The fact that no other

asphalt was practical under the specifi-

cations is evidenced by the fact that when
the bids were received none but Trinidad

asphalt was bid upon.

The work consisted of closed binder, at

least 1^/^ in. thick with a 1^/^ in. wearing
surface over old brick surface. One pro-

ject of about 15,000 yds, was advertised.

Five bids were received and the prices

for that portion requiring asphalt were
as follows: For IVo in. binder and 1^^

in. wearing course, from $1.74 to $2,155,

and tor extra binder $11.90 to $12 per ton.

The engineer's estimate was $2.20 for
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asphalt surface and $12 per ton for

extra binder. For reasons which were
not of interest from a purely technical

viewpoint, the commissioners decided

to reject all bids and instructed the

engineer to draw up specifications

which would admit a larger number
of asphalts; in fact, to write open speci-

fications. This was done and four

projects amounting to about 40,000 sq.

yds. were advertised for bids. At this

letting four bids were received, and the

prices ranged from $1.20 to $1.73 for the

asphalt surface, and for the extra binder

from $10 to $12 per ton.

At the request of one of the leading

firms supplying asphalt, a clause was in-

serted in the bidding blanks permitting

the contractors to bid on more than one
brand of asphalt. The lowest bidder sub-

mitted two bids; one using so-called oil

asphalt, and another Trinidad Lake as-

phalt. His bid for Trinidad was $1.44

per sq. yd. Note that under closed spec-

ifications the lowest bid for Trinidad was
$1.73. Under open specifications, using

the same material, the lowest price was
$1.44. Another point which may not be

directly attributed to the effect of open

specifications the lowest bidder submitted

lower prices for what we might ciall the

accessories; that is, curb and gutter,

drain tile, manholes, catch basins, etc.

All of this meant a great saving to prop-

erty owners.

Later in the season but before any
work had been actually started, the re-

maining 40,000 yds. was advertised and

at this bidding the price for asphalt sur-

face ranged from $1.35 to $1.65 and for

extra binder from $10 to $12 per ton.

This was all the bidding during the sea-

son and about 60,000 yds. was completed,

leaving 20,000 yds. for work as soon as

the weather permits, in the spring. I

have made a tabulation of one of the

projects to show the difference in the

cost under the various bids received dur-

ing the season. This particular project

contained 14,787 sq. yds. Its actual cost,

constructed under price obtained at third

bidding, was $36,604.90 or $2.47 per sq.

yd. For this tabulation I have taken the

actual amount of material used:

Lowest bid, closed specification $42,147.23

Lowest bid, open specification, oil

asphalt 33,652.06

Saving ($0,565 per sq. yd.) $ 8,495.18

Lowest bid, closed specifications $42,147.23

Lowest bid, open specifications,
Trinidad 36.905. 19

Siiving ($0.35 per sq. yd.) $ 5.242.04

The following discussion of Mr. An-
drew's paper is by .John B. Hittell, Chief
Street Engineer, Board of Local Improve-
ments, city of Chicago:

All authorities agree that asphalt orig-

inates in petroleum, and there is no dif-

ference whether the asphalt occurs in so-

lution and is obtained through a steel

pipe, as in Mexico and the United States,

or if it exudes through a fissure in the
earth in the form of a heavy oil, and is

spread over the savannah to a depth of

from 2 to 9 ft. and an area of a thousand
acres, as in Venezuela; or whether it is-

sues through a mass of fine mineral mat-
ter contained in what is presumed to be

the crater of an extinct volcano, as in

Trinidad.

The dominant requirements of an as-

phalt cement are that it should be adhe-

sive, cohesive, not vary too much in duc-

tility under different temperature ranges,

have permeability under all weather con-

ditions, and otherwise be not affected by
the elements. Who can say that the bitu-

men of any asphalt is superior over the

others when these requirements are taken
into consideration? In fact, the influence

of the kind of bitumen as to its effect upon
the character and the stability of the

wearing surface has been greatly over-

rated. Mr. Wallace L. Caldwell, of the

Pittsburgh Testing Laboratory, after an
examination of the causes of failures of

bituminous wearing surfaces, exclusive of

failures due to foundations, stated that

those due to the unsuitability of the bitu-

men were but five per cent, the remain-

ing causes being divided among the fac-

tors of workmanship, grading of the min-
eral aggregate, weather conditions, plant

operations, and improper ductility.

In contravention of the word manufac-
ture, there is no such article as a natural

asphalt. To manufacture means to take

a raw material and by some process make
it a finished or useful article. The so-

called natural asphalts, Trinidad and
Bermudez, go through two processes be-

fore they can be incorporated in a paving

mixture. The first is that of refining

wherein the light oils and extraneous ma-
terials are driven off as much as com-

mercially possible, and the second when
these refined asphalts are fluxed with a

petroleum oil to make them into asphalt

cements. Asphalts obtained from petrol-

eum go through but one process, namely,

that of driving off the lighter oils until

the residue has reached the desired con-

sistency.

Service and use, however, to a great
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extent determine the value of an article.

Since the petroleum oil asphalts are put
on a parity with the so-called native or
natural asnhalts bv all the leading tech-

nical societies in the United States, every

large city in the Union, the state high-

way departments using asphalt, and the

U. S. Bureau of Public Roads, and furth-

ermore, since their consumption is about
ten times that of the Bermudez and Trin-

idad combined, there seems to be no rea-

son why those in authority should not

adopt an open specification and reap the

benefits of genuine competition, without
impairing the quality of the pavement.

THE LEGAL STATUS OF MUNICI-

PAL COAL AND WOOD
YARDS

By Joseph N. Moonan of Moonan d Moonan,
Attorneys at Law, Waseca, Minn.

(Editor's Note: The right of a muni-
cipality to engage in the retail fuel busi-

ness has been questioned. A case some-
times cited in support of this contention
is that of the State ex rel. Kansas City

V. Orear, 210 S. W. 392 (the Kansas City
Ice Case) in which an express charter
provision authorizing the City to engage
in the business of making and selling ice

was held to be invalid. Some held that
the view of the Missouri Supreme Court
is supported by the weight of authority.

The question involved was stated in the

Opinion in the Missouri case as follows:

"May a town or city in this State, its

charter permitting, lawfully engage in the
business of making and selling ice to the
inhabitants of such city?" A Missouri
constitutional provision is: "Taxes may
be levied and collected for public purposes
only." The Missouri Court answered its

question with: "No." It is this answer
which some contend is supported by the
weight of judicial authority. Some hold
that it is beyond the power of a municipal
corporation to engage in the sale of com-
modities which are and can be easily

conducted by private business concerns in

competition with one another, and which
can be sufficiently regulated thereby, ex-

cept during emergencies when a municipal
corporation may buy and sell commodities
of any sort as an agent for the relief of

the community. Those who hold this

view believe that a municipality can not

legally engage in the sale of fuel to its

inhabitants at retail, and that a statute

or charter provision authorizing it to do

so violates the constitutional provision

prohibiting the use of the taxing power
for a private enterprise. The author of

the present article does not agree that the
foregoing contentions are supported by the
weight of judicial authority at the pres-

ent time, and he gives the reasons on
which his views are based.)

The question of the right of a city to

engage in the sale of coal at retail was
first considered by a court in the opinion
of the Justices of the Supreme Court of

Massachusetts in 1892 reported in 30 N. E.

1142. This and the subsequent opinions
of the Massachusetts Court were not de-

cisions but merely advisory opinions not
having the force of a decision. From the
opinion rendered in 1892 Justice Oliver
Wendell Holmes dissented saying:

"I am of the opinion that when money
is taken to enable a public body to offer

to the public, without discrimination, an
article of general necessity, the purpose
is no less public when it is water or gas
or electricity or education, to say nothing
of cases like the support of paupers, or
the taking of land for railroads or public
markets.

"I see no ground for denying the power
of the legislature to enact the laws men-
tioned in the questions proposed. The
need or expediency of such legislation is

not for us to consider."

The only case decided by any court
which supports the conclusion of those
opposed to a municipal coal yard is the
case of Baker vs. City of Grand Rapids
reported in 106 N. W. 208 wherein the

Michigan Court held:

"A municipality, however, cannot enter
into a commercial enterprise, such as buy-
ing and selling coal to its citizens as a

business, thereby entering into competi-
tion with dealers in coal. Such use of

moneys is held not to be for a public pur-

pose. Opinion of the Justices, 155 Mass.
601, 30 N. E. 1142, 15 L. R. A. 809, and
cases cited."

This decision of the Michigan Court has
been overruled in principle by that court
in a later case of Andrews vs. City of

South Haven, 153 N. W. 827. On page
830 of the opinion of that case the Michi-

gan Court said:

"We are past the general question of

the validity of legislation authorizing mu-
nicipal ownership and operation of plants

and their necessary equipment to furnish

the concentrated population of cities with
certain general needs and conveniences,

like water, light, heat, transportation,

telephone service, etc.; and it is held that
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the court will not interfere with any rea-

sonable exercise of the implied powers
to operate such plants in a business way,
and as any private corporation could or

would."
And on page 829 of the opinion the fol-

lowing appears:

"The question raised here relates only
to the proprietary or business powers of

the city, by means of which it may act

and contract for its own private advan-

tage and that of its inhabitants combined.
In the exercise of the latter powers, the

municipality, acting through its officers,

is governed by the same rules which con-

trol a private individual or business cor-

poration under like circumstances.

Omaha Water Power Co. vs. City of

Omaha, 147 Fed. 1, 77 C. C. A. 267, 12 L.

R. A. (NS) 736, 8 Ann. Cas. 614. In such
case the fact that a city engaging in a

certain line of activity, commercial in its

nature, competes with and thereby dam-
ages one of its inhabitants in his busi-

ness, does not entitle him to relief, for

the city owes him no immunity from
competition."

On page 830 of the opinion the court

cites with approval the case of Holton vs.

Camilla, 134 Georgia, 560, wherein it was
held that a city had the right to embark
in the business of manufacturing and
dealing in ice, and in the decision in the

Andrews case the Michigan Court held

that the city had the right to sell and
install electric light fixtures, bulbs, wire

and wiring. The court did not overlook

the Baker case because it is cited on an-

other point on page 831 of the opinion

but was not considered by the court on
the question of the authority of the city

to engage in the business. So it will be

seen that the court that decided the Baker
case does not any longer consider it an
authority. This is the only decided case

which holds a city cannot engage in the

fuel business and this case had never

been followed by any other court.

In the case of Laughlin vs. Portland,

111 Me. 486, 90 Atl. 318, 51 L. R. A. (NS)
1143 the Maine Court held that a city

could operate a municipal coal yard, say-

ing in part in the opinion:

"Let us look at the question from the

practical and concrete standpoint. Can it

make any real and vital difference and
convert a public into a private use, if in-

stead of burning the fuel at the power
house to produce the electricity, or at the

central heating plant to produce the heat,

and then conducting it in the one case by
wires and in the other by pipes to the

user's home, the coal itself is hauled over
the same highway to the same point of

,

distribution? We fail to see it. It is

only a different and a simpler mode of

distribution, and, if the legislature had
the power to authorize municipalities to

furnish heat to their inhabitants, 'it can
do this by any appropriate means which
it may think expedient.' The vital and
essential element is the character of the
service rendered, and not the means by
which it is rendered.

"But it is urged: Why, if a city can
establish a municipal fuel yard, can it not
enter into any kind of commercial busi-
ness, and carry on a grocery store, or a
meat market, or a bakery? The answer
has been already indicated. Such kinds
of business do not measure up to either
of the accepted tests. When we speak of
fuel we are dealing, not with ordinary
articles of merchandise, for which there
may be many substitutes, but with an in-

dispensable necessity of life; and, more
than this, the commodities mentioned are
admittedly under present economic condi-
tions, regulated by competition, in the or-

dinary channels of private business enter-
prise. The principle that municipalities
can neither invade private liberty nor en-
croach upon the field of private enterprise
should be strictly maintained, as it is one
of the main foundations of our prosperity
and success. If the case at bar clearly
violated that principle, it would be our
duty to pronounce the act unconstitution-
al, but, in our opinion, it does not. The
element of commercial enterprise is en-
tirely lacking."

In Jones vs. City of Portland, 113 Me.
123, 93 Atl. 41, the Maine Court again
upheld the validity of the municipal coal

• yard act. In Jones vs. City of Portland,
245 U. S. 217, 38 Sup. Ct. Rep. 112 the
United States Supreme Court affirmed the
Maine Court saying:

"The authority to furnish light and
water by means of municipally owned
plants has long been sanctioned as the
accomplishment of a public purpose justi-

fying taxation with a view to making pro-

vision for their establishment and opera-
tion. The right of a municipality to pro-

mote the health, comfort, and convenience
of its inhabitants by the establishment of

a plant for the distribution of natural gas
fo^ heating purposes was sustained, and
we think properly so, in State of Ohio vs.

Toledo, 48 Ohio. St. 112, 26 N. E. 1061, 11.

L. R. A. 729. We see no reason why the
State may not, if it sees fit to do so, au-

thorize a municipality to furnish heat by
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such means as are necessary and such sys-

tems as are proper for its distribution.

Heat is as indispensable to the health and

comfort of the people as is light and

water."

In Stevenson vs. Port of Portland, de-

cided in 1917, 162 Pacific 509 the right of

the city of Portland to sell coal to ships

was involved and the Oregon Court held

that the sale of coal by a city was a public

purpose saying:

"Custom and usage may be important

factors in determining whether a tax is

for a public or private purpose; but, while

recognizing the influence of customs and

usages already established, the courts are

mindful of the fact that new customs

may be formed and new usages may pre-

vail, and that conditions may change as

time advances, so that a purpose which

was concededly private a decade ago may
now be public and so, too, those which

today are admittedly private purposes, to-

morrow may be public in their nature."

In the cases of Green vs. Frazier, 176

X. W. 11, (North Dakota), Green vs.

Frazier, 253 U. S. 233, Scott vs. Frazier,

258 Fed. 669, all involving the right of the

State of North Dakota to build and operate

state elevators and flour mills, the deci-

sions permitting cities to operate muni-

cipal coal yards were cited with approval

and in principle followed.

In Scott vs. Frazier, 258 Fed. 669 on

page 675 of the opinion the court .said:

"McQuillin on Corporations, Section

1809, and the fifth edition of Dillon on

Municipal Corporations, Volume 3, Sec-

tion 1292, which contain the last word of

textwriters on the subject, solemnly in-

form us that cities cannot be authorized

to establish publicly owned coal and wood

yards, because that would be using the

taxing power for a private purpose. The

next edition of these works will strike out

this language and inform us that such

yards are permissible, because they are

for a public purpose and are publicly

owned, citing Jones vs. Portland, 245 U. S.

217, 39 Sup. Ct. 112, 62 L. Ed. 252, L. R. A.

1918C, 765. Ann. Cas. 1918E, 600. Thus

'can' succeeds 'can't' in this field of law

so rapidly that one can hardly tell which

word he is looking at."

In Wheelon vs. Settlement Board, 181

N. W. 358 and State Reclamation Board

vs. Clausen, 188 Pac. 538 (Washingt(«i)

Involving the right of states to engage

in reclamation and land settlement proj-

ects the city coal yard cases where cited

with approval and their principle fol-

lowed.

The basis of the opinion of the Massa-
chusetts Court that a city can not engage
in the fuel business is the case of Lowell
vs. Boston, 111 Mass. 454, which is the

leading authority In this country declar-

ing a statute unconstitutional because it

authorized taxation for private purpose.

In 1917 by a popular vote of 261,138 to

52,437 a constitutional amendment was
adopted sweeping away this decision.

With reference to this Judge Amidon in

his decision in the North Dakota elevator

case, 258 Fed. 699 on page 677 of the

opinion says:

"This was the first time that the rea

soning of Lowell vs. Boston was brought

to the judgment bar of the people of the

State. That decision had stood for more
than half a century as an authority sup-

porting scores of decisions nullifying laws

to correct evils from which men, women
and children were suffering and furnish-

ing reasons to even more congresses, legls

latures, and city councils why other laws

should not be passed to correct such evils.

And now that the real supreme tribunal

of Massachusetts, the people of that com-

monwealth, has swept all these judicial

precedents away in that State, what do w»-

say has happened? This:

"The court was right all the time; but

the people have now amended their con-

stitution and granted the legislature

power to do what the court said they

could not do before, and so the legislature

may hereafter enact needed laws."

"But does that state the whole truth?

I think no. Is it not more true to say that

the people of Massachusetts have cor-

rected, if not rebuked, the judges of their

Supreme Judicial Court? Have they not

really said to their judges:

"You have been wrong all this half cen-

tury. We never intended those general

words in the Constitution to mean what
you have been saying they mean, and we
wish you would not use them any more
to protect practices that have been proven

to be economically, morally, and legally

unsound. (Ives vs. South Buffalo Rail-

way Co., 201 N. Y. 271-287, 94 N. E. 431,

34 L. R. A. (N. S.) 162, Ann. Cas. 1912B,

156), and nullify laws passed for their

correction."

"Is not that the real interpretation of

what has happened, not only in Massa-

chusetts, but in the adoption in nearly

every State in the Union, during the last

15 years, of constitutional amendments to

correct decisions made under the general

provisions which forbid a deprivation of

life, liberty, and property without due

process of law?"
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In American Coal Mining Company vs.

Coal Commission, 268 Fed. 562, decided
by three Federal Judges, an Indian stat-

ute authorizing the State to regulate and
fix coal prices was held constitutional.

In People vs. Keyes, 201 Pac. 54 coal

mining was held to be an industry affected

with a public interest.

In the case of Central Lumber Company
vs. City of Waseca, decided by the Minne-
sota Supreme Court, May 19, 1922, 188

N. W. 279 that court held:

"The establishment of a municipal coal

and wood yard is a public purpose; and
the home rule charter of Waseca, author-

izing it, does not violate the State con-

stitution providing that taxes shall be

levied and collected for public purposes,

nor the Fourteenth Amendment."
In the opinion the court said:

"Economical and industrial conditions

are not stable. Times change. Many
municipal activities, the propriety of

which is not now questioned, were at one
time thought, and rightly enough so, of a
private character. The constitutional pro-

vision that taxes can be levied only for

public purposes remains; but conditions

which go to make a purpose public

change."

The distinction, sometimes attempted to

be drawn, between municipal water
works, light plants, and heating plants,

and a municipal fuel yard, that the former
are legal because a special privilege or

franchise to use the highways is required

for their operation, while the latter, not
requiring such special franchise is illegal,

is not without support in the authorities,

because it is well settled now that a busi-

ness may be affected with a "Public In-

terest" in cases where no special privilege

or franchise is conferred by the public or

required for its operation. State vs. Rog-
ers, 182 N. W. 1005. German Alliance

Ins. Co. vs. Lewis 233 U. S. 389.

Summarizing the authorities we find

opposed to the right of the city to engage
in the coal business two advisory opinions,

one of them and the earliest one, which
formed the basis of the subsequent one,

by a divided court. These opinions have
been overruled by the people in their con-

stitutional conventions. In addition to

these advisory opinions there is one de-

cided case which is not now followed by
the court which decided it. Opposed to

these are the decisions of the United States

Supreme Court and the Supreme Courts
of Maine, Oregon and Minnesota, which
during the last five years have passed di-

rectly upon the question and upheld the

right of a city to engage in the coal busi-

ness. The decisions of these courts have
been cited and followed with approval by
the courts of South Dakota and Washing-
ton and by the other Federal courts.

I think it may be fairly claimed that
under the weight of judicial authority in
this country the sale of fuel at retail is

within the power of municipalities and
the establishment of a municipal coal and
wood yard is a public purpose.

STEEL BARS TIE COMBINED CURB
AND GUTTER TO PAVEMENT

AT LIBERTYVILLE, ILL.

By Clidilrs E. De Leuio, of Kelker, De Leuw
&. Co., Engineers, Conway BMc/.,

Chicago, III.

A reinforced concrete pavement is be-

ing constructed on Milwaukee Avenue
through the village of Libertyville, 111.,

COMBINED CONCRETE CURB AND
GUTTER OF UNUSUAL, DESIGN AT
LIBERTYVILLE, ILL. NOTE DBN-
ail'Y OF CONCRETE AT FACE OF
GUTTER AND STEEL TIB RODS TO
JOIN GUTTER AND PAVEMENT.

which involves some departures from
stereotyped designs of such work. The
principal feature of interest is the con-

crete combined curb and gutter; the curb
and gutter is being constructed without
a mortar finish coat and is tied into the

pavement by means of steel tie bars.

Combined Curb aud Gutter
For a number of years it has been cus-
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tomary to construct the curb integral

with the pavement on concrete pavements.

This has resulted in some economy and
has also strengthened the structure at the

edges, due to the increased depth and
strength of the beam at each side of the

pavement. On the other hand, it has been

diflBcult to secure true line and pleasing

finish on integral curb. The gutter has

frequently been left vs^ith small pockets

which hold water and the face of the

curb lacks even and true alignment.

The Libertyville curb and gutter was
designed so as to permit of its construc-

tion in advance of the pavement, follow-

ing the customary construction of brick,

asphalt and block pavements. It is shown
in the accompanying view. The ^-in.

round bars are spaced on 3-ft. centers

and they project 9 ins. into the gutter, as

well as the pavement. Holes were drilled

through the steel forms to accommodate
these tie bars, and no particular difficulty

was experienced in removing the forms.

The concrete was of the consistency

required by the Illinois Highway Depart-

ment for concrete pavements. The pro-

portions were also the same as the con-

crete for pavement ( 1-2-3 ;4) and no mor-
tar finishing coat was used. The face

board was removed about 30 minutes
after the placing of concrete and the face

and top surface of the curb and gutter

given a brush finish. The corners were
rounded to a i/4-in. radius with an edging
tool. The resulting surface, while not as

smooth as can be obtained by using a
mortar finish, was quite satisfactory.

Advantages
The principal appeal to the experienced

engineer is the substantial nature of this

construction. The use of a rich mixture
insures a dense, sound concrete of high

strength. The elimination of the mortar
coat results in one solid structure with
the same coefficient of expansion through-

out. Improper handling or inadequate

mixing is readily apparent and it will be

possible no longer for the contractor to

cover a lean mixture of poorly mixed ma-
terial with a rich mortar top.

The use of tie bars makes the curb and
gutter to all intents and purposes an
integral part of the pavement, thus secur-

ing the advantages of the integral curb

construction with none of its disadvan-

tages of finish and workmanship. The
curb and gutter will move laterally and
vertically with the pavement, and there

will be no displaced curb and gutter after

a few years' time as a result of frost

action.

Detailed cost records on this construc-

tion are being kept so that an exact com-
parison can readily be made between the

cost of this curb and gutter and the two-

course type. The following is a typical

dally cost report on curb and gutter:

DAILY REPORT OF INSPECTOR
,Iune 22, 1923 Job. No. 239

Class No. Hrs. Rate Tl. Pay
Form Setter 1 10 $0.90 $ 9.00
Form Setter Helper.... 2 20 0.60 12.00
Engineer 1 10 0.90 9.00
Finishers 3 30 0.60 18.00
Fore'man 1 10 1.0 10.00
Laborers—Oiler 1

Wheelers .. 6

Tampers .— 4

General .... .5

160 0.60 96.00

Total Labor Cost $154.00
Cement, total, 39 barrels.
Per lineal foot, .090 barrels.
Progress—434.5 lineal feet of curb and

gutter; labor cost per lineal foot, $0,355.

It is apparent that the cost of this

structure is about equal to the cost of the

familiar two-course curb and gutter. The
labor cost on the entire job averaged 35.7

cts. per lineal foot of curb and gutter.

James Cape & Sons of Racine are the

contractors on the work, which is being

constructed under the supervision of

L. H. Gather, resident engineer for Kel-

ker, DeLeuw & Company of Chicago.

IODINE TREATMENT OF A PUBLIC

WATER SUPPLY FOR PREVEN-
TION OF GOITRE

By Beekman C. Little, Superintendent of
Water Works, Rochester, N. Y.

(Editor's Note: This very important
article was presented as a paper before

the recent annual meeting (May, 1923,)

of the American Water Works Associa-

tion, of which Mr. Little is a past presi-

dent. Those interested in other articles

on the iodine treatment of goitre are re

ferred to the bibliography in the Journal

of the American Water Works Associa-

tion for July, 1923).

The statements to be made concerning
the particular malady discussed in this

paper have been gleaned from the writ-

ings and opinions of others than myself,

for I know little about the cause or

treatment of goitre.

The Water Bureau and the Health Bu-
reau of Rochester, working together, be-

lieve they have evolved a plan for suc-

cessfully treating and preventing goitre.

With great emphasis on the latter: for

preventio7i is the ideal we seek.

Having great faith in the idea, I desire

to launch it here at this convention and
to have the American Water Works As-



August, 1923 MUNICIPAL AND COUNTY ENGINEERING 61

sociation broadcast it to the world. It is

earnestly hoped, therefore, that you will

bring the matter before the health officers

and medical associations of your respect-

ive communities.
Simple goitre is a disease which has

probably come to the attention many
times of every one here. It is generally

recognized as a swelling of the neck due
to the enlargement of the thyroid gland.

The extent to which goitre prevails is sel-

dom appreciated. In the entire world
there are few countries free from goitre

districts and sporadic cases of goitre ex-

ist in every section and nationality in

the world.

In North America, goitre is endemic,
especially and continually prevalent in

the whole of the Great Lakes region and
in the basin of the St. Lawrence and in

the northwest Pacific region.

The seriousness of the disease itself

may be learned with little investigation.

There is a relation betwen goitre and
cretinism or idiocy, marked by physical

deformity and degeneracy.

Statistics are not always reliable, but

it is safe to say that in this region along
the Great Lakes, in Detroit or in Ro-

chester, 7 out of every 100 school children

are afflicted with goitre. In addition, a
large proportion of all the women who
consult physicians have the disease.

Certainly this is a disturbing condition

and any promising suggestion for its al-

leviation should receive at least attention.

Iodine is a natural constituent of the

normal thyroid gland. It is essential to

normal thyroid activity. The amount of

iodine required is exceedingly small, but,

when this amount is absent, the thyroid

gland seeks by increase in size and sur-

face to make up for this lack in iodine,

and goitre is the result. In fact, goitre

has been described as an adaptation to

"iodine-deficient" nutrition. It follows,

therefore, that the treatment for goitre,

now pretty generally practiced, is the giv-

ing of very small dosages of iodine. The
small amount of iodine now considered

necessary is indicated by the fact that

1/10000 of a gram of iodine taken daily

over a period of 15 or 20 days is an ac-

credited prescription. This dose is given

twice a year, once in the spring and again

in the fall.

A recent study from the laboratory of

the University of Minnesota, by Dr. J. F.

McClendon, shows clearly the inverse ra-

tio between the amount of iodine in sur-

face water and the distribution of goitre.

In the neighborhood of the sea, the air

and water contain much more iodine
than in inland places, and these places
distant from the sea have high goitre
incidence.

What we propose to do is to introduce
into our drinking water a very minute
quantity of iodine and thus bring to the
human system and the thyroid gland
that which it needs, and otherwise lacks,

to function properly.

This idea of dosing every one willy-
nilly is startling but not unknown, so
that it is not altogether revolutionary.
For instance, in Switzerland, where goitre
is prevalent, it was decided last Febru-
ary, in one canton, to incorporate a
small amount of iodine in all the table
salt used. All civilized persons take
daily a certain quantity of salt and, as it

is inexpensive and the Swiss government
can control this article of food, it seemed
to be the proper carrier for the iodine.

This way of doing it, even if it were
possible in this country, does not seem
to have the advantages of the water sup-
ply method.

In the recommendation of our plan in
Rochester, Dr. Goler, the Health Officer,

states:

1. We always have in Rochester,
among our children, more than 2,000
cases of preventable goitre.

2. We have so much simple goitre be-

cause of the absence of minute quantities
of iodine in our food and drink.

3. We may prevent this goitre by the
addition of minute quantities of iodine to
the drinking water in the amount of
2/10,000 of a gram to a gallon, in the
form of iodide of soda.

4. Iodine seems to be required by the
body. When taken into the body in these
minute quantities, it is fixed by the thy-
roid gland and its enlargement, and con-
sequent goitre, is prevented.

5. If we put iodine in the water, it

will be necessary to dose the water only
twice a year, for two weeks. This would
require each day 13.3 pounds of iodide of

soda for two weeks, or 372 pounds at

$4.80 per pound, or ?1,785.00 a year.

6. To prevent goitre would cost less

than $2,000.00 a year. The addition of

this minute quantity of iodine would also

affect favorably young persons already
having goitres. It would not affect that

form of goitre known as "Graves Disease"
or exophthalmic goitre. It would not af-

fect older goitres.

The Water Bureau at Rochester has al-

ready started this treatment of the water.

At one of our reservoirs, from which is
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drawn all of the water entering the city

mains, we have dissolved dally—for a

period of two weeks—16 lbs. of iodide of

soda, a slightly greater amount than first

suggested.

Our consumption of water during this

period was approximately 25 million gal-

lons per day. In the laboratory of the

Health Bureau, and checked up by chem-

ists in the University of Rochester labor-

atory, accurate check was kept and it was
found that the iodine content in the

water increased from 1 part in a billion

parts of water, before the experiment, to

20 parts in a billion after the addition.

Next fall the dose will probably be in-

creased, as it is planned to get about 50

parts of iodine to one billion parts of

water.

It is calculated that such a water, pre-

vailing for two or three weeks, twice a

year, will give to those drinking of it

freely approximately the amount of io-

dine needed to bring to a close the story

of simple goitre in Rochester.

DELAY IN AWARDING CONTRACTS
COSTLY TO CONTRACTORS

By William Russell Davis, Consulting Engi-
neer, 90 State St., Albany, N. Y.

The hazards of contracting are many.

This article treats of some actual expe-

riences the author had in connection with

the award of contracts. The names ot

the parties are best omitted.

About ten years ago the writer, acting

for contracting clients, prepared a con-

tract proposal for a bridge over a stream

dividing two counties In one of the

United States of America. The adver-

tisement requesting proposals appeared

In the Engineering News, and asked for

a lump-sum price. Preparation of the

proposal involved a careful estimate of

the quantities Involved, a study of local

conditions including costs of local labor

and materials, the collection of quota-

tions for steel cylinders for piers and for

steel superstructure, etc. Altogether the

cost of preparing an intelligent proposal

was quite considerable.

At the time the material market was
constantly advancing and quotations

were subject to revision in from four

to six weeks.

The specifications fixed the number of

days for completion with a daily penalty

for non-completion within the time lim-

it. The bids were received in May and
the author planned for completion before

the cold weather of the following winter.

The bid submitted by the author was
approximately $80,000. It was low by
about $4,000 and contract was awarded
promptly by the county where the bids

were received but SUBJECT to award
by the adjoining county. We were then
informed that the oflBcials of that county
would not meet until four weeks later.

The author was present at the later

meeting, when the contract was awarded
"subject to the sale of bonds." It was
then explained that the financial arrange-

ments would be completed and the con-

tract executed In a few days. However,
the matter was repeatedly postponed and
about three months had elapsed before

the authorities were ready to execute
the contract.

During the interval we frequently ad-

vised that our work would be thrown
into the winter, thus increasing our
costs, and that the advances in the ma-
terial market would have a like effect.

When the authorities were ready to sign

we submitted original data and our esti-

mates to show that we were entitled

to an additional $10,000 on account of

the delays. We refused to sign at the

original price and requested an adjust-

ment. The authorities insisted that we
were obligated to stand precisely by our
original proposal and cashed our certi-

fied check for $5,000. They readvertlsed

the contract and awarded it for approxi-

mately $93,000 as against our revised

offer of $90,000.

We applied to the courts and our

$5,000 was returned. We were allowed

certain expenses, but our lawyers' fees

and some other large costs were not al-

lowed. Altogether we were out several

thousand dollars In connection with this

contract.

In a large city of another State, al-

though the author found no indication

of anything amiss, he also had an expe-

rience of delay in award in the face of

a rising market on account of non-com-

pletion of financial arrangements. The
contract amounted to over $1,000,000 and
the certified check for $20,000 was held

and cashed. Again It was necessary to

appeal to the courts. Again the court

ordered the return of the deposit and
again there were some large expenses
for which we were not reimbursed.

One more instance is the case of the

Department of Public Works of a large

State. The proposal of the author was
not involved but he was perfectly fa-

miliar with all details. The financial ar-
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rangements had not been completed and
there were several months' delay with

a rising market. The contractor refused

to execute the contract and his check
was held lor many months thereafter,

although it was ultimately returned with-

out recourse to the courts.

It Is of interest to cite an experience

of the author in dealing with the au-

thorities of a large city to which he
furnished professional services of an ex-

pert nature, giving sworn testimony be-

fore a legal investigating committee. The
administration delayed payment to the

end of its term; a necessary ordinance

was vetoed by the Mayor on his last

day; the new administration was of the

other party and was not much interested.

It was about two and one-half years after

the services were rendered that payment
was made without interest. Lawyers,
engineers, accountants, etc., were all

affected by the delay.

These experiences are or should be of

much interest to government authorities,

engineers and contractors. Perhaps the

authorities do not realize the effect

of such delays on the interests of the

contractor. They should clearly under-

stand that such delays mean substantial

losses and expensive law suits for which,

eventually, the public must pay. Before

invitations for proposals are issued, all

arrangements should always be completed
to the point where an award can be

made within ten days or two weeks. The
engineer who prepares the contract plans

and specifications should also keep these

matters in mind and use his influence

with the authorities to correct the evils

herein described.

It is clearly to the interest of the con-

tractor to inquire of the authorities by
letter as to whether or not financial ar-

rangements have been completed and
whether or not an award may be confi-

dently expected within two weeks after

receipt of the proposals. In lieu of a

favorable response, he should either re-

frain from bidding or should attach to

his proposal the condition that the pro-

posal will not hold unless the award is

made and the contract signed within a

specified time. It must be borne in mind
that the execution of the contract is the

vital issue, as no contractor is safe in

proceeding with his work before execu-

tion. Even in face of the usual condi-

tions set forth in invitations for propos-

als, it is not likely that the authorities

will reject an advantageous bid with

such a condition attached if necessary

arrangements have been completed.

Should the bid be rejected for such
cause, so much the better for the con'

tractor.

THE PRESENT CONDITION OF
PRIVATE WATER

COMPANIES
By Waldo S. Coulter, Consulting Engineer,

111, Liberty St., New York, N. Y.

In the more important states, private

water companies are within the jurisdic-

tion of state regulatory commissions
having extremely broad powers. These
powers embody rate-making functions

and extend even to the abrogation of

long-established contracts which a com-
mission may deem inequitable.

In securing increased rates from such
a commission, the time element is an
important feature. A water company
finding itself, for some legitimate reason,

unable to secure an adequate return

from established rates, must prepare
necessary exhibits, apply to a commis-
sion for relief, await hearings, present

its case at such hearings and await re-

sults. Finally, the date on which the

new rates go into effect may be many
months after the initiation of the matter.

Since the decisions of such commissions
are subject to judicial review, some con-

sumer may take the matter to the courts.

A Supreme Court case may be followed

by an appealed case.

The point is that for one reason or

another, there is too often a lag of the

net return, a fact of which private com-
panies are painfully aware. Can this lag

be overcome?

The Sufficiency of Rates
Let us consider the sufficiency of rates.

A commission establishes certain rates

on the assumption that they will yield a

certain percentage rate of net return on

the investment. After the rates go into

effect, it turns out that they are in prac-

tice insufficient to yield the assumed per-

centage rate of net return. The com-

pany experiences a deficit, not perhaps

a negative return, or even a deficit below

the line of actual confiscation, but never-

theless a deficit in the sense of failing

to earn the return which the commission
assumed when fixing the rates and which

it deemed necessary to encourage the

investment of private capital in a public

water utility.

The same result may attend increases

of the deficient rates, particularly during
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a period of rising costs, and this condi-

tion naay extend over a period of several

years. The question arises, can deficien-

cies below the assumed percentage of

net return, during time past, under reg-

ulation, be collected by the company?
Is a commission, having assumed a cer-

tain percentage rate of net return when
establishing rates, bound to see to it that

the rates actually produce such a per-

centage of return? We are, of course,

assuming that failure to secure the re-

turn is not due to mismanagement on the

part of the company, but is altogether

owing to the rates. A certain State

Supreme Court has decided that the

company must be reimbursed for defi-

ciencies of this character, and has in-

structed the state commission to increase

rates accordingly. As an appeal has been

made from this decision and the case is

now pending, I will not attempt to dis-

cuss the matter further.

It may be of interest, however, to con-

sider how such deficiencies might be

collected. First, they might be capital-

ized and added to the rate base. The

equity of such a procedure is highly

questionable, however, and the scheme

may be dismissed from further consid-

eration. Second, the rates may be in-

creased, during a given period, sufficient-

ly to make good the deficiency. The
amount of the rate increase to secure a

given return would, of course, be fixed

by the length of the period during which

the deficiency was to be made up.

Rate bases are today largely aflfected

by pre-war construction costs. The ma-

jority of water plants date from some
time before the war and were mostly

constructed when prices were much
lower than they now are.

Usinci Prescnt-Dtiy Costs

As to the use of present-day values in

arriving at a rate base, most regulatory

commissions and engineers are of the

opinion that fair value for rate-making

purposes should be based on an average

that will represent fairly both pre-war

and subsequent construction costs. It is

true that certain decisions of the Federal

Supreme Court, and of state courts, are

interpreted by some to mean that un-

diluted present-day costs are to be used

in valuations for rate-making purposes.

Today, the practical effect of such a pol-

icy would be legalized stock watering.

During periods of abnormally high prices

the company would win. Present high

construction costs may and probably will

be followed by lower costs. Water com-

panies are now undertaking extensive

betterments at very high costs. Should
a policy of using present costs in rate-

making valuations, to the exclusion of

all others, be permanently adopted,

water companies will face a heavy loss

on these betterments, should construc-

tion costs fall. A fair policy is always
better in the long run for everybody.

As capital extensions and replace-

ments are undertaken at present high

costs, the weight of pre-war costs, as

regards the total investment, tends to

diminish. This means that increasingly

higher rates will be necessary to care

for this condition while present high

costs exist.

The Lag of Net Return
Here again the water company must

be prepared to encounter the depressing

losses brought about by the lag of net

return. That is, losses from the per-

centage rate of net return which good
public policy should grant to encourage
private ownership and operation of pub-

lic utilities.

The future outlook is one of continu-

ous struggle to Increase rates from time

to time to meet the gradually increasing

investment value caused by the gradual

replacement of pre-war construction at

high cost and the abnormal cost of capi-

tal extensions.

This, in turn, brings up the difliculty

of financing betterments and extensions,

which every growing water company is

facing today. In many cases it would
seem that only some co-operative ar-

rangement would permit companies to

undertake new construction. Possibly

this could be arranged by securing con-

tributions from water users, with the

understanding that they will be granted

a stipulated reduction in rates in lieu of

interest. The restricted limits of this

brief article prevent a consideration of

this question, which deserves an article

itself.

For State Regulation Regardless of

Ownership
A word may be added, however, as to

the effect of the rates charged by mu-
nicipally-owned and operated water
plants. Most such plants are adhering
quite closely to pre-war or near-pre-war

rates. This is because of the well-known
failure of many city departments to pro-

vide an adequate gross income. The rela-

tively small profit increment received by
privately-owned utilities is insufficient to

account for the difference. The public

invariably compares the rates of munici-
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pally-owued plants with those charged by
private companies, to the disparagement
of the latter.

As a matter of" fairness, it seems but

reasonable to insist that municipally-

owned water works systems should be

under the control of state regulatory

commissions and subject to the require-

ments now imposed on private companies.

POINTS OBSERVED IN EXAMINING
A MILLION SQUARE YARDS

OF CITY PAVEMENTS
By Paul E. Green, Consulting Engineer, ^00

N. Michigan At>e., Chicago, III.

An examination of approximately a

million square yards of pavement of

various types laid in 1922 in the city of

Chicago, and of a large yardage of

. earlier construction was made by the

writer this spring. A vast amount of

valuable information was obtained as to

merits and defects of various types of

construction. Much of it applies, par-

ticularly, to local conditions in Chicago
and would be of no interest to readers of

this magazine, but some of it is general

in character and some of these conclu-

sions are as follows:

Brick Paving

The city of Chicago has laid brick

pavements for many years and the mate-

rial entering into the construction has
been carefully tested and the specifica-

tions are modern and up-to-date. Inspec-

tors have always been placed on the woi'k

during construction and the City's engi-

neers have modified the specifications

from time to time as conditions would
warrant. Most of the filler used in brick

pavement is of tar or asphalt. Many
of the alleys, particularly, have used

cement grout filler.

Particularly in pavements using a tar

filler it is evident that within a short

time after the work has been completed,

certainly as cold weather approaches, the

filler begins to chip out of the joints.

The result is that in a year or two there

is no filler for a distance of one-quarter

to one-half inch below the surface. The
edges of the brick are then battered

down and the more they are battered,

the harder it is on the pavement, as the

impact from heavy loads frequently

breaks through the foundation. Asphalt
filler is more successful in that it does
not chip in winter or soften up so freely

In summer, but in the course of a few

years somewhat of the same effect is

apparent. However, it is believed that

asphalt filler is superior to tar filler.

In alley pavements where a large

amount of cement grout filler has been
used, the effect of expansion is very ap-

parent. Many of the alleys are badly
cracked and the edges of the brick

spalled. The surface, however, is fairly

smooth, but spotted with patches of dis-

integrating blocks.

Concrrtr
A considerable mileage of concrete

pavement has been laid in alleys and a
few in streets. In general, these concrete
pavements are in good condition, though
cracked. Expansion is evident in many
places and frequently inadequate provi-

sion has been made to take care of this

feature. It would seem as if the experi-

ence of engineers with brick paving us-

ing cement grout filler would have been
a lesson in the construction of concrete
pavements, but many engineers are still

laying concrete pavements, providing
for contraction joints, but not providing
for expansion joints. The result has been
during the past summer that there have
been a great many examples of "explo-

sions" in concrete surfaces. The con-

clusion reached is that provision must
be made for both expansion and contrac-

tion in the construction of concrete pave-
ments and unless such provision is made,
trouble will inevitably follow.

While only 1922 construction was offi-

cially examined and reported on, still

many thousands of yards of earlier work
was observed. It was found that fre-

quently a depression over the connection
between the sewer storm water inlet in

the gutters and the sewer itself was evi-

dent. Rarely was a depression found
over the main sewer. In the construction
of pavements there are usually many
more inlets installed than were placed
on the original sewer. The sewer Itself

may have been built several years prior

to the laying of the pavement. Many of

these depressions do not show up during
the first year, but become increasingly

evident as years pass. The lesson to be
learned is that greater care is essential

in making sewer connections and that

many of our rough pavements are rough
because of lack of care at the time the

inlets were installed.

Concrete Curb
Thousands of feet of concrete curb

were examined. Most of the curb con-

sisted of cement limestone concrete.

The older curb was of cement granite
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concrete. It is believed, as a result ot

this examination, that the granite con-

crete is decidedly superior for curb pur-

poses to limestone. It wears better and
withstands the grind of traflBc.

It was also observed that corners hav-

ing a small radius, as for instance 2 or

3 feet, were much more affected by ex-

pansion in the concrete than were corn-

ers having a larger radius, say 6 to 10

ft. This was irrespective of the effects

of the traffic turning the corner. Nearly

all curb more than a year old, having a

small radius, had the corner stone badly

distorted or broken. Practically none of

the curb corners having a larger radius

showed signs of disintegration of this

sort.

Bituminous Surface
The traffic on the main boulevards in

Chicago is exceedingly heavy, in some
cases amounting to more than 30,000

vehicles per day. Nearly all the boule-

vards are surfaced with mixtures of

either sheet asphalt, or asphaltic con-

crete. A few have bitulithic. During
warm weather the asphaltic concrete, in

particular, softens up and the oil be-

comes very apparent on the surface. It

is necessary to spread over these sur-

faces gravel or granite chips in order to

keep the roadway serviceable. Much of

the asphaltic concrete pushes into waves
under intense traffic and these waves are

very difficult indeed to eradicate. In the

usual course of maintenance an asphalt

seal course is spread over the surface

and chips rolled in. Under heavy traffic

this does very well for awhile, but by

the following season much of this sur-

face treatment has been worn away and
only patches remain. These patches are

very rough.

This condition is not nearly so appar-

ent on the standard sheet asphalt sur-

faces or on the bitulithic. The mixtures

appear to be more stable than asphaltic

concrete. It is to be expected as the

ingredients are more carefully graded.

The lesson to be learned in this exami-

nation was that great care must be

taken in grading the mineral aggregates

of bituminous pavements, just as great

care as is necessary in the preparation

of the asphaltic material.

Foundation Troubles
A good many cases were found in

which the foundation was apparently

shattered. This by no means was the

result of too thin a foundation; more
generally it seemed to be caused by vari-

ation in the Avearing surface; in other

words the wearing surface was more or

less wavey and traffic dropping into the
low spots caused very heavy impact
stresses to be set up in the foundation,
which in time on heavy traffic streets,

with the trucks keeping close to one line

of traffic, caused failure of the founda-
tion. This result may be obviated to a
great extent by more careful rolling and
grading of the surface. It is largely a
matter of workmanship.

MAINTENANCE AND REPAIR OF
CITY PAVEMENTS

Bii M'illi.s I). P. M'nrren, Consulting Engi-
iirir, Millikin Bldg., Decatur, III.

Considering the fact that we now have
a character and volume of traffic entirely

different from that of a few years ago,

and considering the further fact that

municipalities today are finding the ex-

pense of various public improvements
more difficult to meet, it is believed that

the attention of the engineering profes-

sion and of interested officials and prop-

erty owners should be directed to the

economy which is possible where city

pavements are properly maintained and
repaired.

When it is recalled that our State

Highway Departments consider mainte-

nance as of first importance, and further,

that state maintenance begins shortly

after construction, and continues without
interruption thereafter until such time

as it is found proper to entirely resur-

face or rebuild, it is difficult to under-

stand just why municipal officials have
been so slow in comprehending the tre-

mendous loss involved in the neglect of

their pavements.

Typical Example of Neglect

As a typical example of the situation

which exists in many cities, it might
prove of interest to refer to Decatur,

Illinois, which is generally considered

and is, as a matter of fact, a live and
progressive community. As we have here
an investment of approximately $5,000,-

000 in pavements, and as our population
is approximately 50,000, it may be seen
by a little computation that the invest-

ment in city pavements throughout the

country is one of substantial magnitude.
The situation in Decatur is simply that

where the Street Department has an
appropriation of from fifteen to twenty
thousand dollars a year for the mainte-

nance and repair of old pavements, it

should have an appropriation of prob-
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ably S* 100,000 or more, per year, espe-

cially so, since we have what might be

termed "deferred maintenance," inas-

much as our pavements have received

little, if any, maintenance since their

first construction.

The plea has been made here as else-

where that the City has no funds with

which to make ordinary repairs, whereas
under certain legal proceedings they can

entirely rebuild a pavement or resurface

it, assessing the cost against the prop-

erty especially benefited; therefore, re-

pair and maintenance are practically

unknown. The points which it is desired

to emphasize in this article, are as

follows

:

Maintenance and Repair Fundamentals
(1) Repair should begin on city pave-

ments immediately after their construc-

tion, and continue thereafter under
proper supervision and direction, until

such time as resurfacing or renewal are

found to be more economical.

(2) Where there exists a considerable

yardage of old pavements, or where pave-

ments have been in service a number of

years, exhaustive surveys, studies, in-

vestigations and reports should be made
concerning the condition of such pave-

ments, and recommendations made as to

the proper methods of their repair, main-

tenance or reconstruction.

(3) No pavement should be entirely

resurfaced, unless a careful survey and
estimate has been made to show that

such resurfacing is more economical than

repair. The complete resurfacing of

pavements is frequently as great a waste

as is the failure to provide ordinary

repairs.

(4) No pavement should be entirely

removed and a new pavement construct-

ed, unless careful surveys, studies and
investigations showing that such con-

struction, considered over a period of

years, will be more economical than

resurfacing.

(5) Municipal thrift should be en-

couraged by pointing out to property

owners and officials, feasible methods of

financing such maintenance and repair.

The conditions at Decatur are not at

all unusual, and are not due to special

neglect on the part of any particular

oflRcial or officials, but more to the fact

that property owners have not been
properly informed regarding the tremen-

dous waste involved in permitting pave-

ments to be thus neglected.

Proper Maintevanee
It is true, no doubt, that pavements on

state highways, ordinarily have less

traffic and less abuse than pavements on
city streets, and inasmuch as it is

considered sound business by the people

of the state to finance highway pave-

ment maintenance and repair, it is cer-

tainly much more essential that city

pavements should be given the same
consideration.

In order that city pavements may have
proper maintenance, and that property

owners may feel disposed to vote neces-

sary funds for such work, it is believed

that, in general, all maintenance and
repair work should be done under the

direction of the engineering department

for the city.

The point really to be considered is

that we can no better afford to neglect

the repair and maintenance of our city

pavements, than the state can neglect

the repair of its highways. With this

fundamental proposition in mind, it

should be endeavored by every possible

means to secure necessary funds with

which to finance proper repairs.

^iirrrtis and Inrestigations

It is really surprising, when we con-

sider the thought and care with which
engineers and architects develop designs

for improvements costing one hundred
thousand dollars, more or less, and yet

at the same time, with less than an
hour's investigation or study, engineers

frequently decide that a pavement should

be entirely resurfaced, or that it should

be entirely removed, and a new pave-

ment constructed in its place.

In this connection it should be remem-
bered that the repair of each type of

pavement presents a special problem,
and that pavements under different traf-

fic conditions, present different problems.

Any pavement which has carried traffic

over a period of years, has undoubtedly
reached a firm and substantial founda-

tion and is in condition to support and
distribute the weight of traffic probably
as well, if not better, than a new pave-

ment, provided the irregularities in the

surface be once removed.
Prom our knowledge of old brick pave-

ments, we believe that a large per cent

of such pavements might be placed in

proper condition by relaying a portion

of the surface with new brick, or where
in a more serious condition, by taking

up the present brick wearing surface,

laying a sand Tarvia or other proper
cushion, turning the brick and relaying

them to a true surface, adding such new
brick as is hecessary. Upon close study
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and investigation it will frequently be

found that where a street may some-

times appear to be almost impossible of

repair or maintenance, due to the settle-

ment of a portion of the pavement over

old excavations, or due to the unusual

wear which has occurred on portions of

the surface, that probably not over five

to ten per cent of the surface is in bad

repair.

Also our concrete, wood block, asphalt

and other pavements, present their spe-

cial problems; however, it is believed

that the life of such pavements can be

greatly prolonged, provided they receive

proper attention.

An important point to be borne in

mind is that sooner or later the property

on any particular street will either be

assessed for a new improvement or for

the maintenance and repair of the pres-

ent improvement, and when it is con-

sidered that the life of many pavements

can be more than doubled by proper and

timely repair, the value of such work
can be more thoroughly appreciated. In

the judgment of the writer the property

owners of the City of Decatur, will sac-

rifice several hundred thousand dollars

in the next few years unless funds are

raised for proper pavement maintenance

and repair, and such work undertaken

immediately under the direction of the

engineering department for the City.

Finmicing
In suggesting the value of such main-

tenance and repair, it will not be amiss

to point out methods whereby funds may
be derived to carry out this work. Inas-

much as there are several sources from

which finances may be secured, it is

thought desirable to indicate a few of

those which come to mind at this time.

(1) General Municipal Funds. From
the general municipal funds most cities

set aside a certain amount for street

pavement, repair and maintenance, the

amount, however, thus set aside being

generally sufficient to take care of only

a small portion of the work to be done.

Considering the case of our own City,

where approximately $800,000 is appro-

priated annually for general municipal

purposes, it will be interesting to note

that the amount appropriated for street

maintenance and repair is very little

over 2% of this total, and this in a city

where we have approximately 5,000,000

invested in pavements which have had

no substantial maintenance or repair

since their first construction.

(2) Wheel Tax or Vehicle Tax. In

many cities a Wheel Tax may be voted,

the funds to be derived therefrom to be

used for the purpose of street mainte-

nance and repair. Such a tax is undoubt-

edly fair for the simple reason that the

man who uses the vehicle, and who de-

sires a good pavement, is required to

assist in financing its maintenance.

(3) New Legislation. Considering the

volume of maintenance and repair work
to be done in many of our cities, in view
of the past neglect of pavements, it might
be well to enact legislation which would
enable cities to raise funds with which
to organize and finance proper pavement
maintenance and repair.

(4) Co-operation. It has been the ex-

perience of the writer that where a pub-

lic official, authorized to care for certain

pavements, fully appreciates his respon-

sibilities, and where he has the vision

to see the need for repair work, he can
frequently finance the same by organ-

izing interested property owners, and by
securing their co-operation in raising

necessary funds.

The vital fact to be kept in mind in

undertaking tlie financing of pavement
maintenance and repair is the economy
of such work, as compared to the great

expense for resurfacing or rebuilding.

As a matter of fact, funds properly in-

vested in maintenance and repair work
will return dividends far in excess of

funds which might be invested in any
form of new construction.

Conclusion
In conclusion, it is desired to empha-

size the fact that we now have hundreds
of millions of dollars invested in city

pavements, which have reached an age
where they must be repaired, maintained,

resurfaced or entirely renewed. Also it

is desired to emphasize the fact that we
have new traffic conditions, making it

far more essential to do such mainte-

nance and repair work than it was under
the conditions of traffic five or ten years

ago.

Comparatively few people appreciate

the fact that over 95% of all concrete

pavements have been constructed during

the past 10 years, and probably still

fewer realize that most brick pavements
have been constructed during the past

20 years. With this knowledge it will

be more readily understood that we have

reached a period wherein greater con-

sideration must be given to the scientific

study, investigation and design of pave-

ment repairs, maintenance and renewals.

When we consider the vast amount of
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data which has been collected during the

past lew years relative to the strength

of pavement slabs, impact forces, and the

proper design of pavements of various

types, it may be seen that unusual oppor-

tunities are offered for the application

of this new knowledge, in the solution

of our present important problem. An
examination of current engineering lit-

erature will disclose the fact that very

little space has been devoted to a dis-

cussion of the economics of city pave-

ment maintenance and repair, and fur-

ther examination will disclose the fact

that with the possible exception of one
or two books, which discuss the subject

more or less briefly, there has been
nothing comprehensive written regarding
the science of this important subject.

It is believed that municipal engineers
and research organizations may profit-

ably turn their attention for a time to

a study of the economics of city pave-

ment maintenance and repair, and to a

campaign of education, which will bring

to the attention of property owners the

immense waste under existing conditions.

WATER FOR PRIVATE ESTATES
By Louis L. Tribus of T7-ibus A Massa, Con-

sulting Engineers , 15 Park Row,
New York, N. Y.

One of the results of the gathering of

great wealth in this country is the de-

velopment of extensive private parks to

surround the palatial homes of their

owners; homes which, except for size,

have no rivals among the palaces of the

Old World.

The engineer who designs a water sys-

tem for a municipality can deal with
average quantities and what might be

considered normal use; he who serves

the needs of these private estates has
little but the whim of the owner as a
guide to the quantity of water to be
.supplied.

It may not be uninteresting to present

some notes from a recent development,
in our firm's charge.

The estate consists of some 900 acres;

250 kept as the Owner's Park, the balance

as farm and pasture. Two persons con-

stitute the family, and from 65 to 90

outside employes the operating staff, plus

the household and garage retinue. The
owner occupies the property scarcely over

four months a year, yet everything must
be kept in perfect order, to be ready for

visits without notice at any time.

Many features of the estate would be
interesting to write up, but the water
matters alone are to have attention here.

The farm group, a complete model
small town, has its own springs, electric

pumps, ornamental water tower, and dis-

tribution system, but of rather low pres-

sure, so a set of fire mains and hydrants
has been installed, served from the es-

tate's main pumping station, % mile

away, supplying water at 135 lbs. pres-

sure.

At the main station, water had been
taken from a spring reservoir and some
20 shallow wells driven in a gravel

stratum, yielding together some 150 or so

gallons per minute, and pumped with
electric and gasoline pumps through an
extensive 4 and 6-in. pipe system to an
elevated tank holding about 60,000 gals.

With the addition, however, of a great

combination building housing recreation

rooms, tennis court, and large swimming
pool, for all the year round use, hence
abundantly heated, more water was
thought necessary, particularly as several

acres of additional fine lawns have been
added to the previously intensively cul-

tivated area.

The inevitable—three deep wells have
been recently driven, one about 600 ft.

in rock, one about 500 ft., and one 300 ft.,

taking water partly from the rock and
partly from overlying gravel.

The yield, some 400 gals, per minute,
drawn up by electrically-driven deep-well

pumps, is discharged into the spring res-

ervoir, converted into a 35,000-gal. tank.

Two 500 g.p.m. electrically-driven cen-

trifugal pumps draw from the reservoir

and discharge into the elevated tank, and
soon into a new 320,000-gal. 33-ft. diame-
ter steel standpipe.

In short, a supply of about 800,000 gals,

per day is provided for two people and
their visiting friends, though of course
it must not be overlooked that probably
40 or 50 employes living on the prop-

erties are also served with food, water
and ice. The ice plant has capacity of

4,000 lbs. per day.

How can this water be used?
All normal and abnormal purposes in

mansion, garage, stables, farm buildings,

laundry, ice plant, swimming pool (55,000

gals, each time filled), fountains and
pools (emptied every two weeks), many
greenhouses, with steam heating and
power plant, etc., and a dozen or more
lawn sprinklers, always playing in hot

weather.

Electric power, light and telephone cur-
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rents are carried in underground cables,

much of it in fibre ducts imbedded in

concrete.

Surplus waters, from system and storm

are gathered as quickly as possible and

carried away underground, so as neither

to entail surface damage or nuisance.

Part of the electric current is generated

on the estate, but most of it is purchased.

This development is typical; few small

towns in the vicinity of such properties

could supply such requirements, and

only long purses could meet the costs.

COMMENTS ON WATER PURIFICA-

TION PLANT DESIGN AT
WARREN, OHIO

To the Editor:

I refer to an article appearing in your

May (1923) number under the caption

of "Construction and Operation of War-

for the increasing demand for water, for

both industrial and commercial uses. The
size of the units were entirely too small,

as a big plant vrith small units is very

expensive to operate. In addition to this

big handicap, the back half of each unit

was covered with a low flat roof, which
touched the water. The ice formation was
therefore bad and in a very awkward
place to remove. The coagulating basins

were not covered and the ice formation

caused the wall to crack."

On which my first comment is that it is

a pity that Mr. Vance could not have

had before him the article appearing in

the same number entitled, "Specific Prin-

ciples of Good Professional Conduct for

Engineers," the sixth paragraph of part

one of which reads:

"He (the engineer) should avoid any
questionable statements or any state-

ments couched in language that would
convey a false impression, in any of hi?

reports, advertisements or articles."

Section A-A

CROSS SECTION OF CHESTER DESIGN OF WATER FILTERS AT WARREN,
OHIO, SHOWING FLOW LINE CLEIARANCE

ren (Ohio) Water Purification Plant," by

S. N. Vance, Resident Engineer for Alex-

ander Potter, Consulting Engineer, New
York City, and P. J. O'Connor, Superin-

tendent of Filtration, Warren, Ohio, and
especially that paragraph referring to a

plant which was designed by us which
reads

:

"Unfortunately the plant was not so

designed that it could be added to suffi-

ciently to become a big plant; therefore

it could not provide but for a short time

Contrary to which, Mr. Vance, com-

pletely disregarding facts, states that:

"Unfortunately the plant was nut so

designed that it could be added to suffi-

ciently to become a big plant."

Contradicting this, we submit the plan

herewith which shows a dwelling that was
removed and from the faint lines you

will note, at the time this drawing was
made, means for extending it from a two-

million or a four-unit plant to a six-

million or twelve-unit plant were indi-
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cated, the position of the extended set-

tling basin being shown also.

Please note, too, that the filter plant

could be extended indefinitely and as

there is other real estate where settling

basins could be built, Mr. Vance's state-

ments are surely" in gross error. He
further states that:

"The size of the units were entirely too

small, as a big plant with small units is

very expensive to operate."

We should like Mr. Vance to sustain
this statement with facts. He further

adds:

"In addition to this big handicap, the
back half of each unit was covered with
a low flat roof, which touched the water.
The ice formation was therefore bad and
in a very awkward place to remove."

Contradicting this, we submit a cross-

section whereon the flow line of these
filters will be shown to approach a mini-
mum of 9 ins. of the rear deck and we
further submit that the design of these

filter tubs is after a standard that has
been incorporated in the major portion
of all of the concrete filters built to date
in the United States and, further, the de-

signers of these plants have designed
more than 50 similar plants and have yet

to obtain their first experience with ice

inside of a properly cared for filter build-

ing, or, let us contend that an interior

temperature that would freeze ice under
this deck would play havoc with the pipe
in the gallery. Mr. Vance further con-

tinues:

"The coagulating basins were not cov-

ered and the ice formation caused the
wall to crack."

Since the major portion of the coagu-
lating basins in the United States are

likewise uncovered and ^ome attention is

expected to prevent ice forming to a de-

structive thickness, we can only reply

that we are still designing and building
open settling basins. We are also employ-
ing manually controlled valves and feed

devices in plants where our clients fail

to furnish sufficient money for more ex-

pensive and luxurious elements.

Very truly yours,

J. N. CHESTER,
The J. N. Chester Engineers, Union Bank

Bldg., Pittsburgh, Pa., June 6, 1923.

(Mr. Chester's letter was brought to the

attention of Mr. Vance, who is now in the

employ of the city of Warren, and he has
written the following reply.—Editor.)

To the Editor:

I am sorry Mr. Chester is offended as

I most certainly did not intend to offend.

It was our intention to state facts only.

In stating that the plant could not be-

come a big plant our reason was also

given; that is, that the tubs of this size

would be expensive to operate. We might
also have added that the cost of construct-

ing small tubs is expensive, as compared
with the larger ones. I note that Mr.

Chester states that the plant was designed
with a view of a possible extension of

from two to six million, or a twelve-unit

plant. That is very nice, but even at

this it most certainly would not be a

big plant. I feel that there is no argu-

ment along these lines.

As to the 9 ins. between the water line

in the tubs and the decking above, this

no doubt was based on a normal rate of

filtration, but with 100 per cent over rate

there was no space and there was an ice

formation, but with none of the pipe in

the gallery freezing.

The coagulating basin not being cov-

ered was not mentioned as a criticism but

what we believe to be the cause of the

concrete walls cracking. The ice forma-

tion on the basins has been as much as

4 ft.

In a two-million gallon plant of four

units, manually controlled apparatus is

of course proper. The apparatus is all

small and can easily be operated and at

no great loss of time.

Very truly yours,

S. N. VANCE,
Warren, Ohio, July 30, 1923.

MUNICIPAL RECREATION IN THIS

RESTLESS AGE
By Eugene T. Lies, Special Representative,

Playground and Recreation Association
of America, 21 N. LaSalle St.,

Chicago, Illinois.

No very acute perceptions are needed
to enable anyone to see that we are liv-

ing in a restless age. The signs of it are

on every hand. A four year, world wide
debauch of man-killing could leave no
other effect in its wake than an Inter-

national Pounding Headache and a con-

fused wonderment as to whither we are

drifting, whether toward the millennium
or toward chaos.

The unity of marshalled forces has

given way to the centrifugal scrambling

of groups and individuals.

Youth of our day is asking searching
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questions of the elders as to the very

purpose of life. It is casting aside old

sanctions, it is hammering away at what
many declare to be the very ramparts of

civilization. It is fed on wonders from
infancy up and is ever praying lustily;

"Come on, give us this day, our daily

thrill."

The one hundred thousand youthful de-

linquents who go through our courts year-

ly and the existence of three hundred
thousand adult professional criminals ire

the United States, are further indications

of the fact that we are a "restless peo-

ple." Our crime bi?l runs up to at least

a billion and a quarter dollars per year.

In industry, the almost universal use

of the automatic machine, which calls not

for brains but only for muscular dexterity

on the part of the worker, is destroying

creative ingenuity and producing revolt

in great numbers of toilers, who neces-

sarily, therefore, demand all kinds of ex-

citements as a means of spiritual com-

pensation.

The sudden change from a national wet
to a national dry or rather "near-dry-era,"

is undoubterly figuring in the restlessness

of our time and it behooves us to apply

effective substitutes for producing those

human satisfactions supposed to have

been supplied by King Alcohol.

Again, alienists are crying out louder

than ever before to us Americans, that

we are living too fast in this complex
age and that we must either get into

lower gear or be prepared to build ever-

more sanitariums and asylums to take

care of the increasing number of nervous

wrecks. The abnormal people of all

types, now in public institutions, are al-

ready costing the taxpayers over $3,000,-

000 per year.

It is clear enough from, the evidence

at hand that what we need in our beloved

America, is a widespread application of

such influences as will steady and upbuild

human life and satisfy legitimate deep

instincts of our people. In self-expressive

lecreation can be found just such influ-

ences. For the child play is creation.

Deprive him of it and you check normal
growth and ability to meet the distract-

ing, downpulling tendencies of our strenu-

ous era. For the adult play is recreation.

It makes him over, mellows him and pro-

longs his life.

Commercialized amusements, together

form our biggest industry and unfortun-

ately absorb too much of the leisure time

of the people; 74,000 persons attended the

opening of the base-ball season in New

York. Nearly 20,000,000 go to the movies
every day and while we do not oppose
wholesome profit-making amusements, we
do point out that, in view of prevailing

conditions, the great need of the hour is

for self-participation "in the game."
Muscles shrivel for want of exercise: get

out on the vacant lot and bat the ball and
run the bases. The craving for happy
companionship, improperly satisfied, can

lead to the morals court or if wholly un-

satisfied, to the asylum: get into the so-

cial center or the neighborhood club and
have that jolly good time. The inner de-

mand for a chance to create something
beautiful, if quenched, means irritation

and possible outbreak: go where they

sing together, get an instrument, though

it be only a mouth-organ or ukelele; buy
a box of paints and start something; or

contrive to get a part in that play or

pageant they are putting on at your

church.

The Playground and Recreation Asso-

ciation of America is trying to arouse the

leaders in the church, the school, the

women's organizations, parent-teacher,

labor and commercial bodies, as well as

the public officials, to the tremendous pos-

sibilities in the field of recreation for

meeting some of the needs of our time,

especially now when there is more
leisure to dispose of than ever before in

our history on account of the eight-hour

day and the prevalence of labor-saving

devices.

The organization which I represent is

ready, with its 17 years of experience, to

help cities and towns to understand their

play needs, formulate community pro-

grams for leisure-time activities, in which
all organized groups can have a part. The
results will be more parks and play-

grounds, larger use of the schools during

evening hours and of the churches and
clubs as community centers, wider service

by the Y. M. C. A., Y. W. C. A., Boy and
Girl Scouts, etc., thus promoting health,

happiness, morale and satisfaction of all

the people. Crime will be nipped in the

bud. The loyalty of the people to their

home town will be stimulated. Much of the

"wreck" will be taken out of recreation

and more "unity" will be put into the

community. The city without a play pro-

gram, as part of its municipal plan, is like

an ostrich with its head in the sand. It

fails to see its danger. It is pleasanter

to pay a recreation bill than a crime

bill—and so much cheaper. In this field

lies not only a responsibility of first rate

importance for our public officials but
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also an opportunity of the richest imag-
inable sort.

The foregoing is a resume of an ad-

dress by Mr. Lies before the League of

Wisconsin Municipalities on June 12,

1923.

A GRAVITY WATER SUPPLY FOR
WELLSVILLE, OHIO

By W. J. Shei~tnan, Consulting Engineer, SOi
Produce Exchange Bldg., Toledo, O.

Wellsville, Ohio, is a city of 9,000 pop-

ulation, situated on the right bank of the

Ohio River, 50 miles below Pittsburgh.

It has always depended on the Ohio
River for a water supply. In quantity, it

was and is never-failing, but the quality

has been retrograding steadily with the

rapid industrial growth of the Pittsburgh

District.

The agitation for a better water supply

for this City has been going on for more
than ten years. Meanwhile, reports from
engineers have been submitted from time

to time and consideration has been given

to the following sources of supply, to-

wit:

(a) A filtered supply from the Ohio
River.

(b) A purchased filtered supply from

East Liverpool, four miles up the river.

(c) A drilled well supply with wells

located along the river bank near the

existing pumping station.

(d) A supply from Little Yellow
Creek with a pumping station and filter

plant.

(e) A gravity supply from an im-

pounding reservoir, located in the Valley

of Little Yellow Creek, a small stream
discharging into the Ohio River within

the city limits.

Inasmuch as all five of these projects

would furnish water requiring either fil-

tration or softening or both, the problem
naturally resolved itself into one of rela-

tive dependability and relative economy
in initial cost and cost of operation.

Without going into the advantages and
disadvantages of these several projects

at this time, we may say in brief that

the gravity supply easily won out on its

merits and in due time was given official

endorsement. Plans were prepared and
approved by both City and State. Bids

were received on Feb. 14, 1923, on what
may be termed the 1923 project, which
did not include filtration, for lack of

available funds. Conti'acts were awarded
as follows, largely on a unit price basis:

Cast Iron Pipe—The United States
Cast Iron Pipe & Fdy. Co % 56,029.40

Valves, Valve Stems and Floor
Stands—The Ludlow Valve Mfg.
Co 2,472.47

Pipe Laying—The AIIisonrHarris
Construction Co 53.428.20

Reservoir and Dam—^A. ^V. Hina-
man 110,332.97

Total amount of award $222,263.04

The above figures represent the sum-
mai-y of costs, based upon the application

of the unit prices of the successful con-

tractors to the preliminary estimate of

quantities as determined by the engi-

neers. We believe it is generally con-

ceded that the unit price basis is more
satisfactory to the city and its engineers

because of its flexibility, besides being
safer in all respects for the contractor.

The city pays for what it gets and the

contractor is paid for what he does. The
elements of doubt and uncertainty are

largely eliminated.

The 1923 project, so-called, includes a

reservoir, an earthen dam and the cast

iron pipe conduit, leading down to a con-

nection with a distribution system of a

municipal water works.

A later project will include a modern
mechanical filter plant, which will not

in any respect interfere with the gravity

features of the present project.

The reservoir with an impounding
capacity of 140,000,000 gals, and a drain-

age area of 16 sq. miles, is expected to

provide sufficient storage to meet all re-

quirements of the City for many years

to come.

In the design of the earthen dam and
the spillway in connection with it, the

engineers were fortunate in having ac-

cess to the United States precipitation

records in this vicinity, covering contin-

uously a period of 40 years. The season
of minimum precipitation (28.02 ins.)

was naturally used in determining the

storage capacity of the reservoir and the

minimum available run-off from the

drainage basin. The season of maximum
precipitation (54.98 ins.) determined the

dimensions of a spillway and tail race

and their elevations.

The flow line of the reservoir will be

243 ft. above the gage at the existing

pumping station, 282 ft. above low water
in the Ohio River and 225 ft. above the

business center of Wellsville, thus ac-

cording a fairly satisfactory domestic

and fire pressure by gravity at all times.

Some of the features of the 1923 proj-

ect are here summarized as follows:
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Reservoir capacity 140,000,000 gal.
Flooded area 26 acres
Mean depth of water 16.!) ft.

Length of spillway 200 ft.

Drainage aiea 16 sq. miles
Length of dam ^SO ft.

Maximum heig-ht of dani.... 60 ft.

Earth work 73,126 cu. yds.
Masonry 1,625 cu. yds.
Dry riprap 6,285 sq. yds.
Grouted riprap 2,048 sq. yds.
30-in. cast iion pipe 300 ft.

18-in. cast iron pipe 1,056 ft.

16-in. cast iron pipe 16,274 ft.

The reservoir is provided with a gate
house, controlling the inflow of water
from the reservoir at three separate
stages and supplying therefrom the main
conduit. The gate house is a substantial

structure of concrete, circular in form
and having an inside diameter of 9 ft,

with the operating floor placed 54 ft.

above the footings. Hand-operated floor

stands control the three 18-in. gates over
the inlet port, and one 30-in. gate at the

drainage port.

A 30-in. cast iron pipe passes through
the base of the dam, serving the double

purpose of a water supply for a main
conduit and a drain to the main reser-

voir. Near its lower end is a gate cham-
ber controlling the flow, either into the

main conduit to the City or directly into

the creek below the dam.
The main conduit passes down the

narrow and crooked valley, or rather

gorge, of Little Yellow Creek, crossing

that stream 15 times en route to a con-

nection with the existing distribution

system of the Wellsville municipal water
works plant.

At this writing practically all water
pipe, valves and special castings have
been delivered and all construction oper-

ations are well under way.

SOME ACCOUNTING PROBLEMS IN

MUNICIPALLY OWNED WATER
WORKS

By George C. Mathews, Statistician, Railroad
Commission of Wisconsin,, Madison,

Wis.

One of the most common misconceptions
as to the Railroad Commission of Wis-
consin has arisen because of a failure to

understand that the Railroad Commission
does not establish the policy of the State

with regard to the regulation of public

utilities. This has perhaps been more
true in the case of some of the municipal-
ly owned utilities than in the case of

those privately owned. Although in gen-

eral the cities which own utilities have
accepted the regulation of those utilities

by the State as not undesirable and as
leading to desirable results in many cases,

the situation has not been entirely free

from some feeling that the Railroad Com-
mission was interfering with powers and
duties which should be solely within the
control of the city administration. The
development of the spirit of municipal
home rule has seemed antagonistic to con-
trol of municipal utilities by the Commis-
sion and although the attitude of the cities

generally has been one of co-operation and
has evidenced a genuine desire to conform
to the letter and spirit of the public util-

ity law, it has perhaps been only natural
that in some cases there has been a feel-

ing that the Railroad Commission has
been interfering with matters of a purely
local nature.

I think that this situation is very large-

ly cleared up and that the cities have gen-
erally come to realize that the Railroad
Commission has no desire to interfere

with local affairs and that where it ap-

pears that there is interference the Com-
mission is only doing what the legislature

has commanded it to do. We must bear
in mind that the Railroad Commission
is an administrative body and an adminis-
trative body only. It has no powers or
duties except those which the legislature

of the State has commanded it to exercise.

It has no more right to fail to do the
things which the legislature has com-
manded it to do than it has to attempt to

exercise powers which the legislature has
not given it. The legislature, in turn, per-

haps not perfectly but at least as perfectly

as any system of government permits, ex-

presses the will of the people. The public
utility law as originally passed and as
amended from time to time represents as
nearly as possible what the wishes of the
majority of the people of the State are in

public utility regulation.

Municipally Owned Plants Have Same
Regulation as Privately Owned Plants

in Wisconsin

At the time the law was passed one of

the important questions which the legisla-

ture had to settle was whether the mu-
nicipally owned utility should be subject
to the same regulation as the utility

owned by private capital. Wisconsin was
not alone in having this problem pre-

sented to its legislature. Probably in

every state which has laws regulating
public utilities the same question was be-

fore the legislature. In some of the states

the legislature decided that the state

would not, through an administrative

agency, regulate utilitie.s owned by cities
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and villages. In Wisconsin the legislative

policy was different. The decision was
that municipally owned utilities should

be subject to the same regulation as was
applicable to private companies. The same
provisions of the law regarding rates,

Bervice, and practices prohibiting dis-

crimination and requiring uniform ac-

counting, with one very minor exception

in the matter of accounting, apply to the

municipally owned plants and to the pri-

vate plants alike. The Railroad Commis-
sion does not and cannot go any farther

in regulating municipal plants than pri-

vate plants and, if it performs the duties

which it is sworn to perform, it cannot
administer the law any less fully with

regard to the municipal plants. The pol-

icies of regulations have been fixed, not by

the Railroad Commission, but by the leg-

islature and by the people of the State.

The Railroad Commission is the instru-

ment created by statute to carry out the

legislative will. It has no other powers
or duties, and consequently when we deal

with problems affecting the regulation of

municipally owned utilities we must bear

in mind that fundamentally we are deal-

ing with policies of the state and that

the actions of the commission are only

intended to carry into effect those pol-

icies.

Governmental and Proprietary Capacities

of Cities

Judicial decisions recognize quite clear-

ly that a municipality may and usually

does function in two distinct capacities.

In administering its city offices, its police

and fire departments, in raising taxes, it

operates in a governmental capacity. It

decides such matters of policy and carries
'

out such legislative and administrative

acts of government as it has been em-
powered to carry out by the State.

But when the municipality enters into

the conduct of a business as it does when
it operates a public utility there is a gen-

eral recognition that it is functioning in a

different capacity. It has become the pro-

prietor of a business enterprise and func-

tions in a proprietary capacity

Sovic Pliases of Accounting

I have been asked to speak with refer-

ence to some phases of the accounting of

municipally owned water utilties. I think

that it may be best to confine the discus-

sion of accounting matters to such phases

of accounting as are involved in the rela-

tions between the city as a proprietor and
the business which it owns. I think we
all recognize that it is fundamental that

the proper conduct of any business in-

volves a correct accounting for monies re-

ceived and disbursed and in some of the

activities of the city this may be substan-

tially all that is involved in proper ac-

counting. Where the city enters the con-

duct of a business, however, it assumes
toward that business the same relation

which you or I as individuals would as-

sume toward a business which we own
and it assumes a relationship toward the

business substantially the same as that

which the stockholders of a corporation

have toward the business which they own.
Whether or not the business is successful

cannot be judged entirely by whether the

cash receipts exceed the cash disburse-

ments. From a financial standpoint the

success of the business must be judged by
the degree to which it meets all obliga-

tions to its proprietor.

The City Equity Account

The account which measures the pro-

prietor's investment, using the term in-

vestment in its narrower sense, is the city

equity account. This account shows the

total of money which the city has trans-

ferred from the general fund to the utilr

ity. The chief difl^culty which we have
experienced with regard to this has been

due to the failure of the city authorities

to appreciate fully the nature of the ac-

count. The sources from which a mu-
nicipal utility derives its capital are in

general four:

1. From the sale of bonds which may
be either general city bonds or obligations

secured by the utility property.

2. By transfer from the general fund

of monies in that fund which may have

been derived from a number of sources.

3. By the investment in property of

earnings reserved to cover depreciation or

to provide operating reserves of various

kinds. .

4. By the investment in the property

of earnings which properly constitute a

surplus arising from operations.

The Credit Balance

In order to show correctly the rela-

tion of the utility enterprise to its pro-

prietor it is necessary that the balance

slieet of the utility show correctly the

credit balance in accounts represeating

tlie sources of funds which are invested

in the utility. The city equity account

then corresponds to the direct proprietor-

ship account of an individually owned en-

terprise and represents the investment

which the city has made in the utility

from its general funds which could have
been devoted to other purposes if not in-

vested in utility property.
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The Funded Debt
The second balance sheet account which

should be stressed is that representing

the funded debt whether that debt con-

stitutes a general city liability or is mere-
ly a mortgage upon the utility property.

In a narrow and strictly technical sense

it may appear contrary to good account-

ing principles to show upon the balance
sheet of the utility a funded debt which
is a general city obligation. In a narrow
sense it might be argued that what the

utility balance sheet should show is sim-

ply a division of the city equity represent-

ing the amount of funds which the city

has raised by the issue of general city

bonds which funds have been transferred

to the utility department. There is, how
ever, a provision of the statutes which
provides that before any funds resulting

from utility department earnings can be

transferred to the general fund, the prin-

cipal and interest on funded debt must
first be met. The effect of this seems to

be to recognize the funded debt as an
obligation of the utility even though it is

also a general city obligation and we have
therefore recommended that bonds out-

standing, whether simply mortage bonds
secured by the utility property or general

city bonds issued for utility purposes,

should be shown upon the water works
balance sheet.

Earnings Resented,

The third source of utility capital

Avhich has been mentioned is the invest-

ment of earnings reserved on account of

the necessity for ultimately retiring the

property or earnings reserved for other

operating purposes. In some cases city

and village officials have questioned the

necessity for providing a reserve for de-

preciation inasmuch as the city could not
well, under any conditions, escape its duty
to continue the utility business perma-
nently. We have, however, had at least

one instance in the State where the city's

inability to borrow money prevented for

a material time very important changes
in its water works system. To some ex-

tent at least, the unfortunate results of

this situation could have been avoided if

a reasonable provision for depreciation or

for ultimate retirement of property had
been made throughout the operating his-

tory of the utility and earnings so re-

served furnished one of the sources of

capital to that extent relieving the strain

on the borowing power of the city. We
have also had a number of instances

where municipally owned electric utilities

have been permitted to get into bad shape
and in some cases have been transferred

almost without cost to private companies.

In such cases the failure to recognize and
provide for accruing depreciation has un-

doubtedly been one of the factors which
led to the abandonment of municipal op-

erations.

Confusion Between Surplus and City

Equity
In a number of cases where the im-

portance of the city equity account has
not been fully appreciated, utility balance

sheets have been returned to the Commis-
sion showing a surplus out of all propor-

tion to the actual profits which have
arisen from operation. That is, the offi-

cials have had in mind that where a city

had retired its bonds which were issued

for utility purposes, there being no longer

any evidence of indebtedness against

either the utility or the city, that it was
fair to throw into a surplus account the

excess of assets over accounts payable

and depreciation reserve. It is true that

there is no instrument evidencing the lia-

bility to the city on account of general

funds which have been invested in the

utility property either directly or through
the retirement of such bonds by city

funds, but to show as a surplus the ex-

cess of assets over accounts payable and
reserves gives a misleading impression as

to the history of earnings in the utility

department. If the city has retired its

bonds out of general funds it has in effect

increased its own direct investment in the

utility; that is, the city equity, and to

show as a surplus amounts which should

be shown as city equity is unfortunate
in accounting because of the incorrect im-

pression which it creates as to earnings.

The surplus account should as a general

thing show only the surplus resulting

from the excess of earnings over expenses
of the utility department.

Life of Plant

A utility business, such as the water
Avorks business, is a business of indefinite

duration. Individual unity of propertywear
out and have to be replaced or become in-

adequate and consequently have to be re-

moved, but, so far as any of us know, the

business itself will last as long as the

locality lasts. Property is used up in the

furnishing of water service and unless

the books of the water department give

effect to this condition they will not prop-

erly state the relationship of the utility

to its proprietor. The city has put its

money into the water plant, the plant is

being consumed in public service. The
balance sheet of the plant should show as

a liability; that is, an obligation to the

city, the extent to whicli tliere lias accrued
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a liability to retire property. This, of

course, is a more or less indefinite amount
since none of us know how long a prop-

erty will really last, but the difficulty of

making a proper estimate does not lessen

the importance of making the best esti-

mate that we can nor does it alter the

fact that unless the books of the water
department show as nearly as can be esti-

mated the extent of this liability they will

not correctly reflect the relation of the

department to its owner.

Four Important Accounts

So far as conditions on any given date

are concerned, therefore, there are four

accounts which have seemed to the Rail-

road Commission of great importance in

properly expressing the relation between
the city and its utility business. One of

these accounts which we have called the

city equity should show the direct invest-

ment of the city. Another should show
the liabilities in the form of debt whether
secured directly by utility property or

by the general city taxing power. A
third account is the reserve for re-

tirement of property, or the deprecia-

tion reserve, and the fourth is the surplus

or deficit account. Failure to distinguish

between these accounts and to recog-

nize properly the amounts which should

appear therein means that the true finan-

cial condition of the business in which
the city is engaged is improperly repre-

sented. For a private corporation to send

out a statement to its stockholders which
would incorrectly represent the relation-

ship of their business to themselves would
be a rather serious matter but unfortun-

ately in municipal accounting we have
not in all cases reached the point where
officials have realized that taxpayers of

the municipality should be furnished with

as complete and accurate a statement as

the stockholders of a corporation.

Accounts Bearing on Results of Operation

I have spoken of the balance sheet ac-

counts which are particularly of interest

in reflecting this relationship between the

owner and his business as of a given date.

In conducting that business during the

fiscal period there are certain accounts

which are of utmost importance as they
have a bearing upon the results of opera-

tion. Those of which I wish to speak
are:

1. A provision in l"ieu ot local taxes.

2. A provision for the accruing depre-

ciation or the accruing liability to retire

property during the operating period.

3. The provision for interest upon the

money invested.

In Lieu of Local Taxes
We are often met with the criticism

that making a provision for local taxes

simply amounts to transferring money
from one pocket to another. That is in

a sense exactly what is done. Proper ac-

counting is facilitated if the city funds
are placed in two pockets—one for general

funds and one for utility funds, and un-

less all of the obligations which are

owed either directly by the utility or are

assumed by the city on its account are

paid out of the utility pocket, the cash

in that pocket will incorrectly reflect what
has happened in the operation of the util-

ity. When a city buys a water works
plant it removes from the tax roll an in-

dustry which has been paying taxes to the
city. It does not thereby decrease the

total amount of taxes which it is neces-

sary for the city to secure and consequent-
ly either one of two things must happen,
either the taxes on other property must
be increased to make up for the loss of

taxes in the property acquired by the mu-
nicipality, or the earnings of the uitility

department must be sufficient that there

may be returned to the city from those

earnings an amount in lieu of local taxes

which have been foregone. Some of the

cities are actually getting this result, it

is true, without placing on their books
any account under the name of taxes, but
in order that the results of operation may
be correctly obtained the burden which is

assumed by the city when the water works
property is withdrawn from taxation

should be placed upon the water works
property under municipal operation and
definitely measured and accounted for.

Provision for Accruing Depreciation

Since property is used up in operation,

customers receiving service at the time of

its use should pay enough to protect the

city against the loss of that property
when it is retired. A great deal of con-

fusion has apparently resulted from the

requirement of the uniform classification

of accounts regarding depreciation, in that

some utilities have understood this to re-

quire the setting aside of cash in a special

fund. It is the common practice in munici-

pal utilities to retire outstanding bonds
serially. Naturally, any provision for

creating and retaining an actual fund to

meet the cost of replacements has seemed
an unnecessary burden and such a fund
is not required by the accounting .system

prescribed by the Railroad Commission.
If available funds are used to retire bonds
and thus decrease the operations on ac-

count of the utility, the financial position

of the city and the utility is strengthened
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to that extent and provision for deprecia-

tion is really made. It is not contem-

plated that provision for depreciation

means the segregation of cash and its re-

tention in a special fund, but it is impor-

tant that when the cost of furnishing serv-

ice in any year is stated there should be

included as part of that cost the value of

the property used up in operations of that

year as nearly as can be determined, and
the rate schedule under normal conditions

should provide for that element of cost

as well as for others.

Interest on Ohlhjations

I have spoken also of the question of the

interest on obligations. If there are

bonds outstanding it is easy to see that

interest to be paid on these bonds is a

cost of the utility service. If the bonds
have been retired, however, it is not al-

ways so clear that an element of interest

must still be considered in getting at the

real cost of service. If you are the sole

proprietor of a utility business and if

you have retired all indebtedness against

that business out of your own funds, you
would still hardly consider that business

successful unless it paid you the equiv-

alent of interest on your investment. The
city is no different in its proprietary ca-

pacity than you would be as an individual.

The city's utility business is not finan-

cially successful even when no bonds are

outstanding unless it returns to the city

the equivalent of interest on the city's in-

vestment. That investment represents a
sacrifice by taxpayers of the city and the

withholding of that amount of their

money from other investments. It is not
fair that taxation upon property at the
present time or in the past should be
utilized to furnish the money for a city

business unless that business is to pay
interest to the city upon the money so

that there will be a return to the tax-

payer in the form of lowered taxes in the
future.

Yalue of Services of City Officials

One other point might be mentioned at

which municipal accounting has very gen-

erally failed to show the cost of utility

service. This relates to the value of serv-

ices furnished to the utility by municipal
officials and not charged for on the utility

books. It is perhaps more true of the
smaller cities and villages than of the
larger ones, but in a great many of them
some portion of the time of city officials

for which salaries are paid out of -the gen-

eral fund is devoted to utility business.

The city clerk is often the secretary of the

water commission; the city treasurer

often does the collecting, yot in many

cases the cost of the utility business as

stated on the reports of that business does

not include any provision for these ex'

penses.

Desire for Proper Accounting Is In-

creasing

The one simple principle of which we
have tried to secure the observance is that

the accounting in municipally owned util-

ities should be such that on any given

date the relation of that business to its

owner may be properly stated and that for

any given period the revenues and the

true cost of conducting the business may
be correctly shown. To this general

statement of the purposes probably few

people would take exception, yet the at-

tempt to secure this in municipal account-

ing has met in many cases with very de-

cided opposition. It should be stated,

however, that this opposition is becoming

less and less and that in the main the

municipalities owning and operating

water plants have shown a willingness

and a desire to have proper accounting

in their utility business. There is one

feature of the law which seems to me to

be inconsistent with a requirement for

proper accounting. This is Subsection C of

Section (11) of Chapter 6606 and pro-

vides that "The income of a public util-

ity owned by a municipality shall first be

used to meet operation, maintenance, de-

preciation, interest and sinking fund re-

quirements, additions and improvements,

«».ud other necessary disbursements or in.

debtedness. Income in excess of these

requirements may be used to purchase

and hold interest-bearing bonds issued

for the acquisition of the utility or bonds

issued by the United States or any mu-

nicipal corporation of this State or may
be paid into the general fund."

Transfer of Utility Funds
This apparent restriction on the trans-

fer of utility funds to the general fund

is almost impossible of acurate adminis-

tration. Nobody can tell in advance just

how much of the funds of the utility are

going to be needed for additions and bet-

terments and yet if it is not intended

that an estimate shall be made of future

requirements this section would practi-

cally mean that any cash balance could

be transferred, which is evidently not its

intention. There seems to be no reason

why the fimds of a utility department, in-

sofar as their payment to the city is con-

cerned, should be subject to different rules

or principles than would govern the'

funds of a business operated by an indi-

vidual. Sound accounting and sound eco-

nomic practice should prevail in both
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cases but the importance of an artificial

restriction is not evident.

The result of this attempt to restrict

the city's right to possess itself of funds
which are undoubtedly its property has
been to promote the feeling that the city

and the utility should be considered as

entirely distinct organizations. We have
had a number of instances in this State

where the city has not furnished any
money for years for the construction of

utility property. Since the law requires

that any available utility funds must be
devoted to construction purposes ahead of

any privilege of transferring them to the
general fund, it has not been uncommon
for the cities to feel that this meant that

the utility should furnish all the funds for

its financing and it has been difficult to

overcome this impression. It seems to me
that a law properly devised to permit
the transfer of any true surplus of a mu-
nicipally o^vned utility to the extent that'

that surplus is represented by funds on
hand would go a long way toward creat-

ing a proper relationship between the
city and its utility department and that
as long as an artificial restriction is

placed upon the transfer of utility funds
there is bound to be a tendency for city

officials to feel that the utility should fur-

nish all of its funds.

The foregoing paper by Mr. Mathews
was presented at the recent annual meet-
ing of the League of Wisconsin Munici-
palities.

DATA ON THE LIGHTING OF
STREETS AND HIGHV/AYS

By A. R. Knight, Asst. Prof, of Electrical
Engineering, University of Illinois,

Urbana, III.

The question of lighting city streets
is one that has always commanded inter-

est because of the intimate connection be-

tween illumination and safety and con-
venience; and the methods used have
been changing constantly. During our
own lives we have seen used successively
gasoline lamps, gas lamps, various forms
of electric arc lamps,- and lastly, incan-
descent electric lamps. Today the incan-

descent lamp is replacing the other meth-
ods, therefore only lighting by incandes-
cent lamps will be discussed in this paper.

Rapid Development of Lighting Units

At no time has any one of the various
methods commanded the field long
enough to establish itself as the standard
method. This has been due partly to the
rapid development of lighting units, a

development which is progressing as en-

ergetically now as at any earlier time,

as well as to the constantly changing con-

ception of what is desirable. Until a few
years ago comparatively no attention was
paid to the esthetic side of street lighting,

the idea simply being to have more or

less illumination supplied. At present,

the matter of general appearance is

given practically the same weight as the

degree of illumination, and the units to

be used are selected as much for their

effect upon the appearance of the street

as for their efficiency and light distribu-

tion.

In the lighting of streets, pedestrian

and vehicular traffic must be considered.

The ideal condition for pedestrian travel

Is illumination that is not necessarily in-

tense but which is uniform. This con-

dition of uniformity is not so important
for vehicular traffic, as will be pointed out

later. Uniformity of illumination de-

mands lighting units located at short in-

tervals, a requirement that is met natu-

rally by an ornamental system.

Four Classes of Streets

Streets can be divided into four distinct

classes: (1) residence streets, the traffic

on which is due mainly to the residents

on the street itself; (2) residence streets

handling considerable through traffic;

(3) semi-business streets, those on which
retail stores and residences are inter-

mingled or streets given over to whole-

sale and storage houses or factories; and
(4) main retail streets. On the streets

of all but the first class other factors

than those mentioned will enter. For in-

stance, it is a recognized fact that high
Intensity of illumination has a decidedly

stimulating effect and for this reason the

main retail districts should have an il-

lumination greatly in excess of the actual

needs for safe travel.

Intensity of Jllumination

Intensity of illumination is spoken of

in terms of foot candles. A foot candle

is the intensity of illumination on a sur-

face 1 ft. from a source of one candle

power or 2 ft. from a source of four can-

dle power, etc. The following minimum
intensities of illumination represent pres-

ent practice fairly well: Purely residen-

tial streets, 0.02 foot candle (this is about

equal to bright moonlight) ; boulevards

or through streets and semi-business

streets, 0.04 to 0.05 foot candles; main
retail streets, 0.1 or more foot candles. To
determine the size and spacing to produce
the above degrees of illumination, it Is

necessary to know the distribution of
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of light given by the lamp. The shape

of the distribution curve can be con-

trolled by the shape of the surrounding
globe or by reflectors or by both together.

CompariHon of Three Tops

A comparison will be made of three

styles of tops, a ball globe, a top shaped

to produce more downward light and a

top using a prismatic refractor. A mini-

mum illumination of 0.02 foot candles can
be obtained with the lamps of 100 c.p.

alternating on the two sides of the street

and with spacings as follows, measured
along the street: Ball globe, 90 ft.; shaped

globe, 100 ft.; shaped globe and refracting

dome, 117 ft. The comparative cost per

100 ft. of street for the standards and
foundations is $672, $655 and $605, re-

spectively. The saving in first cost shown
by the second and third types is in a

measure offset by the greater cost of

glassware for replacing broken tops and
this factor may, in some cases, lead to

the selection of the first type. Where
higher intensity is desired it can be ob-

tained by using larger lamps or by plac-

ing the standards opposite each other or

by both together.

Power can be supplied to the lamps
either by means of a constant-voltage or

a constant-current system. In the con-

stant-voltage system (often called the

multiple system) two wires are carried

along the streets and 110 or 220 volt

lamps are connected between them. The
current to be supplied is the sum of the

currents taken by the individual lamps
and while the current taken by each lamp
is small, the total may be quite large.

The filaments in the lamps are long and
of small diameter. This system is not

satisfactory because the large current

necessitates the use of large wire and also

because the lamps do not withstand the

vibration due to traffic well.

In the constant-current or series sys-

tem the lamps are all connected in series,

the same current flowing through all the

lamps. This current can be made larger

than that taken by a single multiple lamp
but at the same time being much smaller

than the total current in that system. If

the current through a lamp is increased

the voltage across it is decreased to keep
the candle power the same. The total

voltage of this system is the sum of the

voltages of the individual lamps and may
be built up to several thousand volts.

The filament of the series lamp is shorter

and larger than that of the multiple lamp
and therefore it withstands vibrations

better. For these reasons the series sys-

tem is widely used and it is the system

that will be discussed here.

Three Types of Series Sustems
There are three types of series systems

for supplying power to the lamps

—

straight series, straight series with cur-

rent transformers at each standard, and
the group system. In the straight series

system, all of the lamps supplied by one
regulator are connected in series across

the regulator. If the district to be

lighted is some distance from the control

station, it is. desirable to have as many
lights as possible on one regulator to re-

duce the cost of cable from the station

to the district. This results in the use of

high voltage, which is undesirable for

two reasons— (1) liability of injury to

persons coming in contact with any part

of the system; and (2) the high cost of

cable suitable for such high voltage. On
the other hand, this system has the ad-

vantage of simplicity, the equipment be-

ing reduced to a minimum.
In the series system with individual

current transformers, an individual cur-

rent transformer is installed in the base

of each standard, thus insulating the lamp
and leads up to the standard, from the

high voltage carried on the underground
cables. This system has the following

advantages: (1) the life hazard present

in the straight series system is elimi-

nated; (2) if high power lamps are used
the current transformers can be used to

supply the large current required by the

lamps while a smaller current is used

in the line, thus reducing the cost of line

copper required. When use is to be made
of the small sized lamps, this advantage
disappears. The disadvantages of this

system are: (1) high initial cost; (2)

increased number of sources of trouble

due to the increase in the amount of

equipment needed.

In the group system the lamps are di-

vided into groups and one insulating

transformer is used for each group. The
advantages are: (1) the voltage of each

group can be kept low enough to practi-

cally eliminate the life hazard present in

the straight series system, nearly equal-

ling in this respect the individual trans-

former system; (2) since the voltage for

the entire group is lowered, a cheaper

cable can be used than is required tor

either of the other systems. The dis-

advantages are: (1) the necessity of con-

structing manholes in which to place the

group transformers; (2) a larger number
of sources of trouble than with the

series system. The following table gives
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a comparison of the system with regard
to possible voltage to ground from the
lamp socket and the cost per standard.
The figures given apply to 100 c.p. lamps
installed in locations where it is possible

to use parkway cable and assuming that

35 KVA regulators will be used to supply
constant current to the entire circuit and
that in addition 10 KVA series trans-

formers will be used to supply the groups
in the group system.

Maximum Cost
Voltage per Standard

Straight series 5300 110.28
Individual transformer.. 11 135.28
Group 757 99.78

Mechanical Features

Cable for street lights can be installed

in either of two ways. If conduit is laid

in the ground, lead covered cable can be
pulled into the conduit and connected to

the various pieces of equipment. If no
conduit Is installed, lead-covered cable
with two layers, each of steel tape and
tarred jute around it, can be laid directly

in the earth with no other protection,

and connected to the various pieces of

equipment. The main advantages of the
conduit system lie in the fact that the
cable can be replaced at any time without
any excavation, while the advantage of

the steel taped cable system lies in the
lower first cost.

The type of lighting equipment to meet
the needs of the different districts can
be summarized as follows: (1) the resi-

dential section—100 c.p. lamps on lO^/^-ft.

standards, alternate standards on oppo-
site sides of the street, and steel taped
cable; (2) the semi-residential section

—

250 c.p. lamps on 12i^-ft. standards,
spaced as above, and steel taped cable;

(3) the semi-business section—250 c.p.

lamps on 12i4-ft. standards, spaced as

above, and lead covered cable in conduit;

(4) the business section—250 c.p. lamps
on 1214-ft. standards placed opposite one
another and lead covered cable in conduit.

Alternate lamps on separate circuit to be
turned out at midnight. Fairly typical

costs per block of 400 ft. for the above
layouts, using the group system, with an
inexpensive standard and a ball globe are

given below. These figures were worked
out for a particular locality and are com-
parative only, local conditions affecting

them. Court costs, supervision, inspection

and cost of assessment roll for local im-

provements have not been included.

RESIDENTIAL LIGHTING
5 10%-ft. standards complete at $53..$ 265.00
5 20x20x24-in. foundations at S7..'>0.. 37.50

920 ft. 1000-volt steel-taped cable at
$240 per 1000 ft 220.80

50 ft. 1000-volt twin conductor lead-
covered cable at $180 per 1000 ft... 9.00

0.40 KW station equipment at $43.40
per KW 17.32

0.40 KW distribution equipment
(mains, manholes and transform-
ers) at $246.40 per KW 98.56

Total $ 648.18

SEMI-RESIDENTIAL LIGHTING
5 121^-ft. standards complete at $65.... $325.00
5 24x24x30-in. foundations at $8.50.. 42.50
920 ft. 1000-volt steel-taped cable at

$240 per 1000 ft 220.80
60 ft. 1000-volt twin conductor lead-

covered cable at $180 per 100 ft 10.80
0.825 KW station equipment at

$43.40 35.72
0.825 KW distributing equipment at

$264 per KW 218.13

Total $ 852.95

SEMI-BUSINESS LIGHTING
5 12%-ft. standards at $65 $ 325.00
5 24x24x30-in. foundations at $8.50.. 42.50
5 18xl8x24-in. pullboxes at $22 110.00
920 ft. 1000-volt lead-covered cable

at $100 per 1000 ft 92.00
60 ft. 1000-volt twin conductor lead-

covered cable at $180 per 1000 ft. 10.80
920 ft. 1-duct conduit in place at

$1.60 per lin. ft 1,472.00
0.825 KW station equipment at

$43.30 per KW 35.72
0.825 KW distributing equipment at

$264.40 per KW 218.13

Total $2,306.15

BUSINESS LIGHTING
10 121^-ft. standards complete at

$65 $ 650.00
10 24x24x30-in. foundations at $8.50 85.00
10 18xl8x24-in. pullboxes at $22 220.00
1840 ft. 1000-volt lead-covered cable

at $100 per 1000 ft 184.00
120 ft. 1000-volt twin conductor

lead-covered cable at $180 per
1000 ft 21.60

920 ft. 2-duct conduit in place at
$1.70 per lin. ft 1,564.00

1.65 KW station equipment at $43.40
per KW 71.44

1.65 KW distributing equipment at
$264.40 per KW 432.26

Total $3,232.30

These totals give the following unit costs:

Cost per Cost
Run. ft. per Cost

of Property per
street fnt. ft. Stand.

Residential lighting $1.41 $.81 $129.60
Semi-residential lighting 1.86 1.07 170.60
Semi-business lighting... 5.01 2.88 230.62
Business lighting 7.04 4.04 323.23

Illuviination of Hightoays

It is becoming desirable to furnish

some illumination on the main highways
in order to render the use of bright,

glaring headlights unnecessary, thereby

avoiding a number of accidents which are

caused by glare blindness. The problem
of highway illumination is greatly differ-

ent from that of city streets. Since the

traffic is almost entirely vehicular, uni-

formity of illumination is not of so great
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an importance. The main object is to

make it possible to perceive objects or

bad spots aliead of the car. Three factors

contribute to this perception: (1) direct

illumination of the object by the light

source; (2) silhouetting of the object

against the bright area under the light-

ing unit: and (3) reflection from the sur-

face of the roadway. Probably the least

important is the direct illumination, and
for this reason large units spaced fairly

far apart can be used.

The lamps should be of the constant-

current series type, for which a regulator

is necessary. On the basis of 400 c.p.

spaced approximately 400 ft. apart, one
35 K.W. regulator will light about 10

miles of roadway. The cost per mile for

such an installation would be approxi-

mately $1,700 if a pole line is available,

and it would only be necessary to support

and string the wire and mount the light-

ing units; and approximately .?2,500 if it

is necessary to set poles.

The foregoing is a paper by Professor

Knight before the 1923 convention of the

Illinois Society of Engineers.

THE TRUTH ABOUT CANTONMENT
CONSTRUCTION COSTS

By Dabney H. Maury, Consulting Engineer,
1445 Monadnock Block, Chicago, III.

(Editor's Note: The story of the can-

tonments has been written many times in

this and other publications, but never, so

far as we know, as well as in the follow-

ing article. The economics of canton-

ment construction is still a live subject

because of the charges brought against

prominent men in the construction in-

dustry who were engaged on the work.
The facts and figures here presented will

be of greatest interest to engineers and
contractors for reference purposes. The
general public long ago accepted the false

version as the true one and while the

false may be forgotten the true will

scarcely be embraced at this late date.)

The office organization charged by law
with the construction and maintenance of

barracks and quarters consisted in April,

1917, of some thirty persons: A Colonel,

two Captains, an Engineer, an Architect

and sundry Clerks and Office Assistants.

It was at this crisis that there was ap-

pointed the Advisory Committee to the

Committee on Emergency Construction of

the Council of National Defense, to whose
intelligence, patriotism, vision and genius

were due the organization of the Con-

struction Division, and to a very large

extent the marvelous results accomplished

by that Division.

Morton C. Tuttle of the Abertliaw Con-

struction Company of Boston; Leonard
Metcalf, of Boston; George W. Fuller, of

New York; William A. Starrett, of New
York; Frederick Law Olmstead, of New
York and Washington, and Asa E. Phil-

lips of Washington, were the men who,
during May, 1917, laid the foundation for

the organization of the Construction Di-

vision, selected its original personnel, and
prepared the remarkable Cost-Plus-A-

Limited-Fee Contract, which made pos-

sible the construction of the camps witliin

the time limit specified.

One of the first things done by this

Advisory Committee was to canvass the

United States for the engineers who
they thought would be needed. The mem-
bers of the Committe knew personally or

by reputation practically all of the promi-

nent engineers in this country, and from
these a list of 300 was selected. Each of

these men received a telegram reading

about as follows: "Will you give some
of your time to work for the U. S. Gov-

ernment? o appropriation for services

or expenses though one may be had later.

Answer."
I saw the list and the answers. Tliere

were 299 "Yes's" and 1 "No." Those 299

men so selected formed the nucleus of

the Construction Division.

To many of those same men this tele-

gram was later sent: "Wire immediately
names of Contractors in your vicinity

who have the equipment and organiza-

tion sufficient to enable them to complete
from three to five million dollars worth
of work in three months and whom you
personally know to be fit to be entrusted

with such work on a cost plus fixed sum
basis."

The best contractors in the United
States—and that means the best contract-

ors in the world—-were thus mobilized

and staked out in advance for the Con-

struction Division. When the time came
those contractors thus selected each re-

ceived a telegram to come to Washing-
ton—and in every case the response was
immediate. Those men came down,
brought their organizations, sent for their

equipment, and went out to their jobs;

and they worked there, in many instances,

for three weeks, before they even saw
the contract which they were expected to

sign.

Under no other form of contract than
that prepared by the Committe could this
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work have been done on time, and under
no other form of contract could it have
been done at that time as cheaply as

it v^^as done. No sane contractor would
have bid on a lump sum contract, even
had plans and specifications been ready

—

which they were not.

The impression has gone abroad
throughout the land that this contract

was a cost-plus-a-percentage agreement,

and that the more money a contractor

spent or wasted, the larger would be his

fee. This impression is absolutely false.

The contractor's fee for each of those

great camps was limited to $250,000. The
average fee earned by all of the con-

tractors for the army camps was about

2% per cent.

The camps themselves were far superior

in every respect to any war camps which
any nation has ever constructed. The
buildings were better, their equipment
was better, the commissary was better,

the water supply and sewerage and gen-

eral sanitation were better—the fire pro-

tection system, the electric light, the heat-

ing, the laundries, the hospital service

—

were all superior to any ever enjoyed

by troops in training during war time
anywhere in the world.

The 16 army camps were built to house
about 640,000. Their total cost was
$198,000,000. This represents $300 per

man, and for this sum there were given

comfortable quarters, plumbing, heat,

light, water supply (hot and cold), sew-

erage and sewage disposal, garbage dis-

posal, fire protection, roads, pavements,
railroad facilities, warehouses, laundry,

and a large and splendidly equipped hos-

pital. Let any man take his pencil and
figure the cost of similar accommodations
and facilities to the average citizen to-

day and then say whether or not these

camps were costly.

The water supplies for the 16 National

Army cantonments cost $11 per capita.

Any man familiar with the cost of water
works will tell you that the water works
of the average city of 40,000 people in

this country could not possibly have been

reproduced new in 1917, for less than

$55 per capita.

The purity of the water furnished by

the systems installed or enlarged by the

Construction Division is best attested by
the fact that these water works systems

handled during a period of two years, in

about 350 places in the U. S. and its

Island Possessions, more than 4,000,000

troops and more than 2,000,000 civilians,

without one single case of typhoid or

other water-borne disease being charged
to the impurity of any supply.

The adequacy of the supplies is shown
by the fire record. The camps were of

the most inflammable construction, and
thousands of fires were started; but in

only three instances was any fire allowed

to escape beyond the building of origin,

and in each of these three cases one-

half of the barracks building in which the

fire originated was saved, and one-half

of the mess kitchen to which it spread.

The per capita fire loss for the year

1918, throughout the U. S., was $2.67. The
per capita fire loss in the army camps
and other Construction Division activities

was 67c for the same period. More than

half of this 67c was the loss in hay
piles, which were located in the corrals,

beyond the reach of the water mains in

the camp, and for which no attempt was
made to provide fire protection.

It seems hardly necessary to say that

the credit for these results belongs to

no one man, but is shared by every one

of the thousands of men, not only in

Washington, but in the field, whose duties

brought them in touch wit'h the design

or construction of the work.

But above all and beyond all other

considerations was this great fact. Each
day by which the arrival of American
reinforcements in France was delayed

meant from 5,000 to 10,000 allied soldiers

killed, from 50,000 to 100,000 more wound-
ed, and several hundred million dollars

of war expenditures, and endangered to

a frightful extent the fate of the world

—

for without the speedy arrival of Ameri-

can troops the war would have been lost.

Thanks to the organization of the Con-

struction Division, planned by the splen-

did men on the Committe just referred

to, these 16 camps, and 16 other camps
accommodating another 640,000 men of

the National Guard troops, were all ready

to take troops, as ordered, by Sept. 1,

1917—some of them within less than tw6

months after they were begun.

This record of accomplishment was not

approached by that of any other organi-

zation in the army. If the camps had

cost four times as much, they would have

been cheap under the circumstances.

Nevertheless, certain men, apparently for

political purposes, are now compelling the

contractors who built those camps to de-

fend suits, which, even if they are never

tried, will greatly impair the reputation

and business credit of every one of these

able and patriotic Americans and will cost

each of them many thousands of dollars
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for the legal expense required to pre-

pare to defend the suits. But worse than
that, indictments charging criminal con-

spiracy, treason and oilier heinous crimes,
have been brouglit against six of the most
prominent, efficient and patriotic of all

of the individuals to whom credit for the
accomplishments of the Construction Di-

vision is due.

Many months have elapsed since the

cunningly worded charges against the
contractors and the indicted individuals

were given the widest possible publicity

through the daily papers of the country,
and yet, five years after the war, the
Attorney General is asking for more time
for preparation of the cases, and has, up
to date, failed to furnish any one of the

bills of particulars ordered by the Courts.

Meantime, all of the men sued or in-

dicted, stand pilloried before their coun-
trymen, without having been given any
opportunity to clear their names.

No one having competent knowledge of

the facts, can consider these suits and
these hideous indictments, brought in the

name of our Government, by men who
can not be sued for their official acts, and
the subsequent delay in giving the ac-

cused persons an opportunity to defend
themselves, as less than outrageous.

The foregoing matter is from a paper
by Mr. Maury before the recent annual
meeting of the American Water Works
Association.

STREET LIGHTING FOR THE SMALL
CITY

By G. B. McNair, District Illuminating Engi-
neer, Westinghouse Electric

Mfg. Co.

Most of us can remember when we
used the carbon lamp for lighting our
houses. But who would be content with
the carbon lamp now? In the same way
we are becoming more and more accus-

tomed to high illumination values oh the

street and we require more light to see

quickly. The rapidly moving automobile
makefe it necessary that .we see quickly
or accidents results.

Retail merchants are alive to the neces-

sity of bright, attractive show windows
because people stop before such windows.
In the same way, it has been found that

trade follows the bright lights of streets.

People prefer to go along well lighted

streets and business locations on such
streets are more desirable and bring high-

er rents.

Accidents form a very potent reason for

adequate street lighting. A • very care-

ful investigation by Mr. Ward Harrison,,

of the National Lamp Works, showed that

17 per cent of all the street accidents

are directly due to insufficient illumina-

tion. In this investigation, proper allow-

ance was made for every other contribut-

ing cause, and still one accident out of

every six could be charged directly to

insufficient light.

Crime has always gone hand in hand
with darkness. The worst deeds are

usually committed under cover of dark-

ness. This is so commonly known that

"daylight robberies" are given a great

deal more space in newspapers than the

same crimes committed under cover of

darkness.

It was found that in Cleveland, Ohio,

crime actually decreased 8 per cent, in

the brightly lighted area while else-

where there was an increase of 54 per

cent.

In Chicago an attempt was made to

save money during the coal shortage, by
turning off the street lights. Immediately
the number of hold-ups increased so

alarmingly that it was absolutely neces-

sary to turn the lights on to save the

people.

In smaller cities there is often a very

vague idea of what is necessary to pro-

vide adequate light for different parts of

the city. The citizens often have the

idea that the cost is so. high as to be

not worth considering. Actually, such
lighting pays for itself in a short time
in increased business and the cost is

quite moderate.

Suppose that one hundred people walk
along a certain block in a certain time.

About four of these are down town to

buy definite things. If the merchants
on a street, by means of good street lights,

bring to their doors half of the other

ninety-six, they have done more than most
other forms of advertising will do, and
who does not believe in advertising, these

days?
Having agreed that better lighting is

necessary, the next question is "How shall

it be paid for?"

If at all possible it should be put in

as a municipal improvement and paid for

by the city, because the city as a whole
benefits, but if this can not be done be-

cause of lacks of funds, the next best

way is to create an improvement district

and assess the cost against the property
frontage. This is done by initiating a
petition and securing signatures for 51
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per cent of the property frontage. This
is presented to the Council, who will

then pass an ordinance creating the dis-

trict and directing the City Engineer to

prepare specifications and take bids or

otherwise provide for one purchase ac-

cording to law.

Sometimes the Central Station has at-

tempted to make individual contracts with
the property owners. This almost always
turns out badly as some property will

be sold and the new owner will not con-

tinue the contract.

If the street is to be paved a strenuous
effort should be made to get the city to

buy cable and put it in ahead of the

paving. This will save the heavy expense
of trenching in the concrete at some later

date and thus remove one great obstacle

in the way of purchasing ornamental
standards, namely, the cost of this trench-

ing.

Every city that has put in ornamental
lighting has found that the advantages
so far out-weigh the value of the money
expended that it could not be persuaded
to go back to the old dark streets.

The commercial advantages are felt

within a year, and the comfort in walk-
ing and driving, the first night the lights

are turned on.

Just as the carbon lamp has been super-

seded by the gas-filled Mazda lamp, so

the "bug lights," high up on poles about
a block apart, will be finally replaced by
ornamental posts close enough together to

give real illumination adequate for all

purposes.

FEATURES OF PLAIN MACADAM
ROAD CONSTRUCTION

By William G. Tonkel, Road Superintendent,
Allen County, Ft. Wayne, Ind.

I find that with very few exceptions
the specifications on macadam roads to-

day are the same as they were 10 years
ago and I think this should be remedied
at once, for 10 years ago we knew very
little of the 5-ton truck carrying about 10

tons of weight. The specifications consist-

ed of about 6 or 8 ins. of base material
rolled down, on top of which 2 or 3 ins. of

screenings was thrown, as a filler, and the

result today is that when heavy loads pass
over this kind of a road they tear through,
the road gives way, and holes and chucks
appear in a very short time, which of

course necessitates quite a lot of mainte-
nance.

In the construction of a good, plain

macadam road I would suggest the follow-

ing specifications: First of all 100 per
cent drainage. Next a 12 in. base of large

stone, consisting of about 8 ins. of stone
ranging from 41^ to 2y2 ins. in size, on
top of which a thin coating of screenings
should be placed and then rolled down.
On top of this a second course of stone

ranging from 2^^ to 1% ins. in size, 4 ins.

thick, on top of which a 3 in. layer of

coarse screenings grading % in. to dust
should be spread and rolled down so that

the voids in the coarse stone would be en-

tirely filled.

A very important factor in a successful

plain macadam road is the rolling. By at-

taching a sprinkler arrangement along
with the roller and rolling a road, not

once, but 25 times from end to end, you
are bound to create a solid mass of metal.

A fault I find with the present day
method on the plain macadam construc-

tion is the fact that the contractor wants
to put down a base of so many inches of

coarse stone and then put on about 5 or

6 ins. of screenings, thus making the re-

quired depth as per specifications. This,

I think, is a very serious fault, for

screenings are not supposed to be a wear-

ing surface but are supposed to be a filler

for the voids so that each large stone will

be keyed in place and in time cement
itself together into a solid piece of metal.

No doubt the contractor would much
rather put on a thick coating of screen-

ings because it handles much easier, rolls

much easier, and immediately upon com-
pletion of his job he calls the county com-
missioners, the surveyor and superintend-

ent on tiie road and shows them a very

smooth job, but this only holds for a lit-

tle time and soon the screening coat starts

to pit up in small holes and buckle in

waves, but after his job is accepted he
does not seem to care. Why not put on a

coarse screening of about 3 ins. in thick-

ness and roll this down so that a smooth
surface will result and at the same time
your wearing material (that being the

coarse aggregate) will be close to the sur-

face?

Another thing that should be done is to

put on an inch or inch and a half coating

of limestone chips grading from % to ^.

in. free from dust on top of all this. This

would serve as a guarantee to the wearing
surface.

After a macadam road of this type has

been constructed and has served the com-
munity for a number of years, and in the

course of progress this road graduates

from the feeder type to a main artery of
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commerce I can see no reason why this

solid road bed should be torn up and
thrown away for I think that what is

known as an umbrella-type of construc-

tion (by this I mean a top of some bitu-

minous material on top of this solid base)

would change this plain macadam road

into a pavement type of construction

which is resilient and adapts itself to cli-

matic conditions.

I know this to be very successful, for

in A.llen County we had this very experi-

ence. The Maysville Road, leading out

of Fort Wayne in a northeasterly direc-

tion, is at present the main artery of

travel for all Detroit and Toledo traffic. A
portion of this road was constructed in

1914 at a cost of about $9,000 per mile.

Aside from a miscellaneous maintenance
expense it cost practically nothing to re-

pair until in 1922. We decided to resur-

face this road according to the bituminous
penetration method, the cost of which did

not exceed $6,000 per mile, and today we
have one of the smoothest pavements on
this road that can be found in Allen Coun-

ty. Therefore, the original construction

cost as well as the maintenance cost since

1914 has been about $15,000 per mile and a
feeling of satisfaction and contentment ex-

ists in this community with all .who have
occasion to use this highway.

Therefore I feel that as every feeder

highway graduates into a main artery of

transportation that instead of tearing up
the old road-bed and throwing away the

initial cost of construction that with a

few added dollars spent along this line

you can give the community a paved road

second to none.

Of course it is necessary to maintain
and keep up this type of construction,

but I know of no highway that is perma-

nent and free from maintenance except it

be the ocean, the great lakes and our navi-

gable streams.

The foregoing matter is from an ad-

dress presented at the recent Road School

at Purdue University.

A STUDY OF TRAFFIC ACCIDENTS
ON IOWA HIGHWAYS

(Editor's Note: The following facts and
figures on traffic accidents on Iowa high-

ways are reproduced from the Service

Bulletin of the Iowa State Highway
Commission.)
Deaths on the Iowa highways in acci-

dents of various kinds during 1922 total

330. Sixty-six of these 330 deaths occurred

in railroad crossing accidents. The bal-

ance of 264 occurred in accidents on the
other portions of the highways.
There was a total of 6,513 accidents

recorded in the clippings from Iowa news-
papers which came into the Highway
Commission office during the year. In
these 6,513 accidents recorded there were,
in addition to the fatal accidents, 7,281

persons whose injuries might be classed
as serious, with either broken bones or
badly cut and bruised.

In the past seven years in which these
accidents have been recorded, from the
same sources, there has been a total of

1,878 deaths. Of this number, 442 oc-

curred on railroad crossings with 1,436

on other portions of the highways. There
have further been recorded 27,754 acci-

dents of all kinds with a total of 28,000
seriously hurt.

While the reports from which these

accident tabulations are made are not
official in any respect, it is believed that
they are correct in regard to the number
of fatalities. There is perhaps no acci-

dent in which the injured persons die

within a few weeks' time of the accident,

which is not recorded in some one of

the daily or weekly papers of the State.

It might happen that in case a person
injured should linger for months before
the death occurred that the cause of the
death would not be ascribed to the acci-

dent in which the injuries were received.

From a somewhat comprehensive study
of the accuracy of these accidents over
a period of several years, it is believed
that absolute reliance may be placed upon
the portions of the summary covering
fatalities. So far as accuracy is concerned
in the report of other accidents it is likely

that the figures are entirely too small.

There are many serious accidents which
are never reported in any of the Iowa
newspapers. Further, from the careful

manner in which the Iowa papers are
scrutinized daily by trained experts in

the clipping bureau which supplies these

clippings, it is not believed that any ap-

preciable percentage of accidents of any
kind escape the attention of the clippers.

It is interesting to note in the monthly
tabulation for' the year 1922, which ac-

companies this article, the relative pro-

portion of the accidents in the various
months. Reference to the monthly tabula-

tions for several years back indicate that

the same relative proportions are carried

out from year to year. April has almost
invariably been the lightest month for

accidents. In 1922 there were 10 fatalities
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in this month. February and March

usually have a few more. In 1922 there

were 15 in each month. From April the

increase is steady through May, June and

July. August, September and October are

invariably the heavy months. In 1922

there were 42 fatalities in August, 47 in

September and the same in October.

From this time on the drop is steady

until the low point period is reached in

April with this record of 10 in 1922.

Noting the tabulation of deaths on rail-

road crossings, September and October

were the high months in 1922, the total

number of deaths being 18 and 22 respec-

tively. There were three months—March,

April and June—in which no crossing ac-

cidents causing deaths were recorded. In

1922 there were 30 fatalities less on the

railroad crossings than in 1921. It is

possible that this reduction of the num-

ber of accidents may have been due in

part to the extensive campaign which has

been carried on during the past year

against careless and reckless driving on

the highways and the special campaigns

for the reduction of grade crossing acci-

dents through the exercise of greater care

on the part of automobile drivers.

Head-on collisions on the open highway

are the most prolific source of road acci-

dents. In 1922 there were 1,693 accidents

recorded in the daily papers; 1,236 per-

sons were badly cut and bruised and 337

people recorded with broken bones.

The next most prolific source of acci-

dents was in the tabulation of people

struck by automobiles. Of these, there

were 1,105 accidents, in which it was re-

corded that 1,044 of the persons struck

were seriously hurt.

The third most prolific source of acci-

dents is contained under the classification

of automobiles over embankments. Under

ACCIDENTS AND FATALITIES ON
IOWA HIGHWAYS DURING YEAR

THE
19 22

this classification is listed any type of

accident in which the car leaves the high-

way and goes over into the side ditch.

This does not necessarily imply that the

accident occurred on the highway where
there is a high grade or a deep ditch.

There were 653 accidents of this type with

664 people badly cut and bruised and 210

with broken bones.

Accidents in which automobiles turned

turtle, which is the common term for

cars upsetting, either turning completely

or partially over, total 588 with 962 peo-

ple badly hurt and 249 with broken bones.

It is interesting to note that this type of

accident results in more injuries on tne

average per accident than under several

of the other classifications.

Two hundred forty-five automobiles

were struck by trains in railroad cross-

ing accidents with 284 people injured.

In the other type of accident in which

the train is struck by the automobile,

there were 32 recorded with 38 people

hurt.

One hundred eighty-eight buggies were

struck by automobile with 264 people

injured.

Car skidding is scheduled as respon-

sible for 257 accidents and accidents due

to the breaking of some part of the car

comprise a total of 299. Glaring head-

lights on automobile were given as re-

sponsible for 92 accidents and 65 acci-

dents were due to intoxicateij drivers; 64

automobiles plunged over or through

bridge railings into the stream bed below.

Careless and reckless driving would

seem to be the cause of perhaps 90 per

cent of all the accidents on the highways.

It is very seldom indeed that the design,

construction or maintenance of the high-

way is responsible for accidents. As the

summary indicates, a very small per-

centage of accidents are due to car break-

age or weather conditions. Car skidding,

for instance, would seem to be a prolific

case, was responsible for only 257 acci-

Month r^<u c-" Cfc. oo Or;
hO OW OU ^< Hffi

January 23 17 .6 313 309

February 15 13 2 269 293
March .: 15 15 223 237
April 10 10 252 279
May 19 18 1 389 475

June 25 25 547 496
July 34 25 9 518 455
August 42 37 5 868 978
September 47 29 18 820 1,009

October 47 30 17 1,006 1.268
November 28 23 5 628 708
December 25 22 3 680 774

Total ..330 264 66 6.5l3 7.281

ACCIDENTS AND FATALITIES ON IOWA
HIGHM^AYS FOR PAST SEVEN YEARS

Year % t

1916 199
1917 281
1918 237
1919 203
1920 269
1921 359
1922 330

Total 7 yrs 1,878

146
219
175
153
216
263
264

(21.5

K a
_ c

5C
53
62
62
50
53
96
66

O ^

2*574

5,100
3.027
2.809
3,048
4,683
6,513

CO
"J;

^a
2,834
5,208
3,450
2,708
3,124
4,195
7.281

1,436 442 27,754 28.800
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ACCIDENTS IN WHICH NO FATALITIES
OCCURRED IN 1922 ON IOWA

HIGHWAYS
Persons
Injured

653 Autos over embankment—

•

Persons with broken bones 210
Persons out and bruised 664

588 Autos turned turtle—

-

Persons with broken bones 249
Persons cut and bruised 962

1,693 Autos in collision

—

Persons with broken bones 337
Persons cut and bruised 1,236

188 Autos collide with buggies 264
60 Autos collide with motorcycles.... 68

148 Autos collide with street cars 144
88 Autos collide with bicycles 80

281 Autos into obstruction In road 320
1,105 People struck by autos 1,044
245 Autos struck by trains 284
32 Trains struck by autos 38

252 Accidents with horse vehicles 268
43 Autos causing runaways 49

299 Accidents due to car breakage 436
257 Accidents due to car skidding 282
92 Accidents due to glaring head-

lights 160
65 Accidents due to driver being

intoxicated 89
334 Accidents where autos were dam-

aged and no one hurt
64 Autos plunge into creek over

bridge "1

26 Coaster accidents 26

Total accidents '. 6,513
Total number of people injured. .7,281

dents, while autos in collision in which
the fault it would seem, in 99 out of 100
cases, would be with the drivers, totaled

1,693.

As stated many times in tlie Service
Bulletin, safety on the Iowa highways as

they are now designed, constructed and
maintained is a matter of safe driving

or of having reasonably careful drivers

in charge of the cars on the highways.
Put the unsafe driver off the highway and
a very large percentage of the accidents

occurring on the highways would be

eliminated at once.

That the fault is almost entirely due
to the driver and not to the highway or

the car is amply evidenced by the fact

that the large percentage of serious acci-

dents as reported, not only in Iowa but in

other states as well, take place not at

what might be considered danger points

on the highways but on the best im-

proved straight-away stretches, and on
perfectly smooth hard surfaced roads.

The inference is that speeding beyond
rational limits, the condition of the road
surface and the traffic present on the road

considered, is perhaps the one greatest

single cause of highway accidents.

NOTES ON CITY PLANNING AND
ZONING

(Editor's Note: The following concise
summary of the advantages of city plan-
ning and zoning, in cities of all sizes, is

from a report of a committee of the
League of Minnesota Municipalities as
presented at the recent convention at
Faribault. The committee was composed
of N. N. Bergheim of Little Falls, D. J.

Chatham, Faribault and George H. Herold
(chairman) of St. Paul. It is expected
that a law making possible city planning
and zoning in Minnesota will be passed
at the next session of the legislature of

that State).

It is only within the last few years that
city planning has been recognized as a
legitimate municipal function. This
tardy recognition is due largely to the
fact that early planning dealt almost alto-

gether with specialized features, civic

centers, group plans and other costly
projects; the first published reports were
overburdened with projects impossible of

accomplishment, and magazine writers
overplayed the "City Beautiful" idea until

the whole subject fell into disrepute. In
the meantime less spectacular workers
were obtaining evidence which proved
that the ills of a town were due more to

its deformed and unguided growth than
to forms of government, personnel of

councils and charters or ordinances.

A study of the layout of any town
brings out the fact that the original town
site plat prepared by the proprietor of

the land becomes the framework or plan
of the future town. The streets were laid

down on this plat for the purpose of

bounding lots and if corner lots were in

demand cross streets were put in to cre-

ate them. Little or no thought was given
to the streets as a means of transporta-

tion. The law requires that platted prop-

erty must have means of access and the
proprietor complies with the law and no
more, so that the street system of any
town or city is simply what the propri-

etor of the original town site saw fit to

give for public use, and here, therefore,

is the starting point, where may be found
the germs that in future years brings to

so many towns of promise the "sleeping
sickness," "paralysis" and "deformity,"

and a costly surgical operation is the

only cure.

Town planning is simply sound econom-
ics; every town must have its utilities,

sanitary requirements, convenience and
service and the cost of these are the
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cost of town living. Streets graded,

paved and guttered; sewers; water

mains; fire protection; gas mains;

telephone lines; electric distribution

lines; steam heat; power lines; transpor-

tation; lighting service; parks; boule-

vards and playgrounds are all compon-

ent parts of the town and are designed

for certain conditions. If these condi-

tions are guessed at, then the public's

money is wasted through constructing

larger or stronger and more extensive

units than are needed or through con-

structing smaller units than will be re-

quired and then rebuilding them. Every

public utility, private or municipal, that

can forecast its probable demand of serv-

ice accurately can furnish that service

at the least cost. A zoning ordinance

makes an accurate forecast possible.

Furthermore, when commerce brings

together an aggregation of people to form

a town they, in order to live together

harmoniously, elect a set of oflBcers to

umpire the game. There is no state con-

stitution that gives to any City Council

any power other than that of an umpire.

The officials of every town should do

what is possible to insure the purchase

of a home as a good investment, for the

purchase of a home is the one big invest-

ment of a large majority and it should

be protected against every kind of value

destroying encroachment. You cannot go

to a town of any size but what you will

find blighted districts where homes have

been turned into >^oarding houses, tea

rooms or are vacant, the original value

of the district having been destroyed by

the building of a store, laundry and the

like, in close proximity, thus causing a

migration of the home district. There

being no compensating use for these

homes the original owners lose their

value and the town loses in taxes. Resi-

dence districts should not be permitted

to deteriorate in this way; old homes are

more valuable than new ones if kept in

repair, and renewal and repairs would

be made for years if the district was pro-

tected against non-conforming uses.

Homes should be worth more after twen-

ty years than the day they were built,

and when a man buys a home he should

feel assured that he can leave this home
to his children with all its value intact,

or increased in value by the labor,

thought and development that he put in

it through the years.

The city or town plan well executed is

a big problem requiring the best effort

of the most forward-looking citizens for

one part of the plan exercises an influ-

ence over other parts. Land should not

be set aside for parks that foresight and
possible knowledge shows, should in time

become residential or business property.

The most delightful parks are those

which have been created out of swamp,
low-lying or broken land unsuitable be-

cause of topography for any other use.

Arterial highways should be laid down
in the town plan and all their features

worked out in detail so that platting and
connecting cross streets may work In

with it. When a railroad company
builds its grade the line is laid down to

fit the topography so that material taken
out of cuts will exactly fill the low places

and bring the roadbed to grade. A mu-
nicipality grades its streets piece-meal;

if there is an excess of dirt the contractor

wastes it or sells it and then when the

part of the street is graded, that requires

a fill, the earth must be bought and hauled
from a long distance. This is just one
of the costs of living in a town that is

unnecessarily great because of the lack

of planning. Arterial streets should not
have too many intersecting streets.

Every cross street presents a problem in

safety. Blocks along an artery should be
at least one-quarter of a mile long; foot

paths 10 or 12 ft. wide may be provided

intermediately.

The committee desires to call attention

to the possibility of an entirely different

development plan for small towns than

the present system. It would be based
on traffic necessities and community
needs. A Town Planning Board regulat-

ing platting and a zoning ordinance regu-

lating the use of property are needs of

every community within the State.

A City Plan would improve traffic con-

ditions, lower the cost of transportation

and distribution of commodities, increase

business, safeguard residential areas, re-

habilitate blighted districts, stabilize

property values, create high-class retail

districts, place factories and warehouses
in desirable locations where they may
thrive without protest from residential

owners, create ample recreational areas

and do this in a scientific manner

PENNSYLVANIA NOW HAS MOTOR
VEHICLE CERTIFICATE OF

TITLE LAW
After Nov. 24, 1923. it will be illegal

in Pennsylvania to own or operate a
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motor car without a certificate ol" title,

the Department of Highways recently
announced. It will not be possible to

secure 1924 license tags until a certifi-

cate of title for the automobile has been
recorded with the Department of High-
ways.

The title law, signed by Governor Pin-

chot May 24, 1923, provides that every
motor vehicle, whether passenger or

commercial, every motorcycle and motor
bicycle in Pennsylvania must be titled

prior to Nov. 25, 1923. In other words,
owners of such vehicles must possess a
legal title, somewhat similar to the title

for real estate.

Within a short while the Department
of Highways will mail specific notice to

all owners, together with an application

for a certificate of title. These owners
will also receive a copy of the title law
and information telling them the exact
location of the engine and manufacturer's
numbers on their cars. Special stress

will be placed on these numbers. If the

numbers shown on the application for

certificate of title are inconsistent with
the year shown on the application^—or

should the number of any particular part

of the motor or vehicle be listed instead

of the engine or manufacturer's number,
the application will be returned for cor-

rection. Under the title law the engine
number file will be the predominating
file. The duplications of engine or manu-
facturer's numbers will be carefully

checked and titles will be cancelled

when carelessness is shown in setting

forth these numbers.

Although the new law will not prevent

the stealing of motor vehicles, it will,

Secretary Paul D. Wright declares, pre-

vent the sale of stolen motor vehicles

in Pennsylvania. Other states have
found it an admirable check on stolen

cars. No car may be transferred in any
way unless there is a clear title for it.

An illustration of the operation of the

title law is as follows: A manufacturer

delivers a new car to a dealer. The
dealer immediately makes application

for a certificate of title on a blank espe-

cially prepared for his use (in case of

new car) and receives from the Depart-

ment certificate of title for this car at

a fee of 50 cts. The dealer then sells

the car to a purchaser and assigns title

to the purchaser by endorsing the assign-

ment on the reverse side of the certifi-

cate of title. The purchaser, to secure a
certificate of title, merely answers a few
questions on the assigned title, signs his

name in the space provided and forwards
it to the Department with a fee of $2,

at which time the Department issues a
new certificate of title to him and re-

tains the assigned title. Pennsylvania
has gone a step further than other states
by allowing purchasers of cars to apply
for certificate of title and license tags
on the same blank under one notarial
seal. Should the purchaser subsequently
desire to sell or trade his car, he fol-

lows the procedure outlined above. One
car receives but one title number and
transfei's from time to time are desig-
nated by letters A, B, C, D, etc., preced-
ing the title number. This is another
step in advance of the majority of states.

Maryland issues a new certificate of title

each time the same car changes hands.
For example, should Ford car No. 500
change hands five times in one year it

would probably receive the following
title numbers in Maryland: 1, 2550,

55098, 101022 and 205000. To check title

on this car, five records would be traced.

In Pennsylvania, should Ford car No. 500
receive title No. 1, subsequent titles

would be numbered A-1, B-1, C-1 and D-1,

the record being kept intact in one file.

This serves as an immediate check and
eliminates endless research and filing

work.

Certificate of title is good for the life

of the car, so long as the car is owned
by the original owner of such certificate

or held by the original owner of such cer-

tificate of title, and need not be renewed
annually. Application for certificate of

title shows the kind of encumbrance or

lien, the date, the amount and in whose
favor it is drawn. When the certificate of

title is issued, the amount of the encum-
brance, as well as in whose favor it is

drawn, are listed thereon. Any person
purchasing or acquiring a motor vehicle

with a lien or encumbrance thereon does
so at his own risk. He should examine
the title that is being assigned to him
before accepting the motor vehicle. En-
cumbrances will be removed from the

certificate of title when it is satisfactorily

proven to the Department that they have

been paid and all purchasers of motor
vehicles are urged to examine the title

and exercise the same caution as they

do when they procure a piece of real

estate property.
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CIVIC CO-OPERATION AT STEVENS
POINT, WISCONSIN

By Morgan Chase, Secretary-Manager;
Chamber of Commerce, Stevens

Point, Wis.

It is highly important that a complete

understanding be effected early in the

mixed associations of the officials of any
city and its Chamber of Commerce. Un-
derstanding is the base upon which men
must deal with each other. Without this

confusion turns worthy efforts into fail-

ure and good men into first class ene-

mies.

Understanding is not reached under
the strain of Domination. One must gain

it through the use of careful planning
and much patience, and through proper

knowledge of human nature.

I am not one who believes that politics

makes honest men dishonest. Neither

does business. Nor any other pursuit I

can name. It is a mighty safe bet, then,

that the average city official is just as

honest and tries to do his duty just as

hard as the average chamber of com-
merce member or official.

With such belief it is not the most diffi-

cult thing in the world for the City gov-

ernment and the Chamber of Commerce
of Stevens Point to live in peace.

Though we may sometimes disagree, we
do not become disagreeable about it.

The Chamber of Commerce is a minor-

ity organization and for that important

reason it cannot hope to accomplish a

single worthy object unles it can do so by
persuasion. And if it can accomplish
much well may it be said that the ob-

jectives to which it has worked have been

right and that its methods have been re-

spected.

We in the Stevens Point Chamber of

Commerce believe that wherever possible

it is mighty good business to take the

city officials into our confidence at the

outset. After our idea is well incubated

and nursed into healthy being we ap-

proach our friends, the Council members,
and our Mayor and lay it "unofficially"'

on the table. And then we let them
think of it and amend it and finally

look upon it as their own. True, some-

times, it is not acceptable at all.

But after all is any man or group of

men able to turn out and execute an un-

diminishing stream of one hundred per

cent ideas? Do we turn on the official

family and complain because a certain

idea of ours upon which we had prob-

ably been working for a year or more
was not brought into being? By all

means we do not. And if the idea strikea'

the official family right and it comes
before them in a formal manner and is

passed and becomes an ordinance we rec-

ord it as a joint effort which brought
good results and set it down in this way
on our yearly report: "Assisted the
mayor and council in accomplishing the
arterial highway system," or whatever
the job might be.

It is pertinent that the secretary of a
Chamber of Commerce remember that if

he develops an antagonistic attitude

toward the officials of his city in any of

his spoken or printed words that they
will develop a like attitude toward him,
a purely human thing to do. They have
it in their power to hamper greatly the
work of the chamber secretary if they
believe him to be merely a self advertiser,

who can't play the game square.

The matter of credit for completed
work bothers many chambers of com-
merce and their secretaries to the extent
that they are apt to make inroads on
that which accrues either in whole or in.

part to members of the city administra-

tion. And on the question of credit have
many such organizations gone to theip

Waterloo.

There is enough credit to go around,
and there are hundreds of ihings which
are entirely and purely the work of com-
munity organizations for which ample
credit will follow satisfactory execution.

When that is realized another step will

be taken toward real helpfulness. When
we take a measure before our mayor and
aldermen we know we must convince

them of the merit of our case. We work
on that principle only and do not ask

support as a personal favor. Another
thing—before we take up a piece of work
we know through referendum to our

membership that our stand meets with

the majority mind.

Perhaps better working partnership

could be brought into being between oth-

er city administrations and their cham-
bers of commerce if both would realize

just what the latter is created to do. In

a few words it's one big reason for living

"to make the public think in civic

terms;" to focus thought; to provide a

place where citizens at large, without re-

spect to membership alone, may find com-

mon ground on which to propagate the

seeds of civic pride and on which to cre-

ate the center of unofficial civic activity.

The foregoing is from an address by

Mr. Chase before the League of Wiscon-

sin Municipalities.
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Construction News and Equipment

TEN THOUSAND MILES OF NEW
ROADS IN THE SOUTH

Over 10,000 miles of roads were com-

pleted or placed in an advanced stage of

construction in sixteen southern states

during 1922, at a cost in excess of

$165,000,000.

Bonds for good road development dur-

ing the year reached a total of $132,199,-

615, and since much of the expenditure

for new roads comes from state taxable

sources and from federal aid, it can read-

ily be seen that $200,000,000 is more near-

ly correct.

One of the most important develop-

ments in recent southern road building is

the large amount of hard surfaced roads

being laid. Until two or three years ago,

unbound macadam was the only hard road

laid out, today, 20 to 50 per cent of all

state highways being built are hard sur-

face. The time is very near at hand
when the northern and eastern tourist

can make his Florida trip over perfect

roads every mile of his journey.

Taken with the federal aid appropria-

tions for the period 1921-1925 and the

new bond issue. North Carolina, for in-

stance, has available the enormous sum
of $120,000,000 with which to develop the

network of highways that traverse the

state.

Under the stimulus of what its neighbor

is doing. South Carolina is now project-

ing a bond issue of $50,000,000 for road

development. Sentiment has been widely

crystallized and the probabilities are that

the bond issue will be passed within an-

other 12 months.

Georgia, while turning down an ambi-

tious program of bonds to total $75,000,-

000 at the last meeting of the legislature,

is awakening to the necessity of state-

"vyide action, and something definite in the

way of a large bond issue for state high-

ways will probably result at an early

date.

Arkansas, Oklahoma and Texas are

building rapidly and with permanence.
In Arkansas and Oklahoma, tlie counties

which have recently been enriclied by the

sudden wealth of oil development are

investing large sums in liard surfaced

roads, in the construction of huge bridges

and in opening up additional areas to

motor traffic. The vital need of automo-

bile communication in the oil areas has

spurred on the sections around Fort

Smith, El Dorado, Muskogee, Tulsa and
other points to ever-increasing develop-

ment.

Texas, with its hundreds of miles of

distances, during the past two years has

laid down 1,667 miles of highway, and
has 1,591 additional miles in various

stages of completion. Of this total, 1,089

miles is hard surfaced. The estimated

cost is in excess of $48,000,000. This does

not take into consideration large projects

financed by counties.

NATIONAL LIME ASSOCIATION OR-

GANIZED FOR EXTENSIVE
RESEARCH WORK

The National Lime Association at its

Annual Convention in June, has adopted

a plan of organization which assures the

continuation of its growing program of

technical and research work and estab-

lishes a stability to the National organiza-

tion which will make it possible to estab-

lish and follow through to conclusion

problems of research for the general bene-

fit of the Industry.

The National officers and Board of Di-

rectors remain as the controlling body,

directing the entire research and trade

promotional program of the industry, but

for the purpose of assuring a continued

source of income for all departments of

the Association and adding more flexibil-

ity to the local field promotional work,

the program has been divided into two
separate departments; first, the national

program of technical research, publicity

and national promotion; second, local

trade promotional work by men in the

field, sub-divided and directed from two
division offices with headquarters located

at Washington and Chicago.

The members of the Association have
agreed on a basis of dues for a period

of two years, which will afford the Na-
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rional program of technical research work
a larger working budget than has been
heretofore available, and the members in

both the Eastern Division and the Central

Division have agreed on a basis of addi-

tional dues which allows for a consider-

able increase in local field promotional

work in the two Divisions.

The Lime Association loses the able

leadership of Mr. Charles Warner, who
has served as its President for the last

four years, and who has been primarily

responsible for bringing the work of the

National Association to its present high

standard.

The new President, Mr. George B.

Wood, is President and General Manager
of the Rockland and Rockport Lime Cor-

poration, of Rockland, Maine. He is a
technically trained engineer, having re-

ceived his degree from the Massachusetts

Institute of Technology, has been an
active Director of the National Associa-

tion, and has added much to the lime

industry in the way of technical advance-

ment. He is a most enthusiastic believer

in the future growth of the lime industry

as the result of technical research and
development, and is happily chosen as a

successor to Mr. Warner.

Mr. William R. Phillips, the former
General Manager of the Lime Association,

has resigned to take the position of Vice
President and General Manager of the

American Lime & Stone Company. The
Headquarters office and organization is

now working under the management of

Mr. Burton A. Ford, Acting Secretary,

who carries along the work well qualified

by his experience during the last year
as Mr. Phillips' assistant at the Wash-
ington office. Mr. Ford is a technically-

trained man, receiving his degree from
the University of Maryland. Prior to

joining the Association staff he was a
Division Manager of the Virginia-'Carollna

Chemical Company and Secretary-Treas-

urer of the Bryant Fertilizer Company.

Dr. M. E. Holmes has resigned from the
technical staff of the Association, and Dr.

G. J. Fink has been appointed Chemical
Director. Dr. Fink is a graduate of

Wabash College and was for six years
instructor in Chemistry at Cornell Uni-
versity, where he received his Ph. D.

degree in 1914. He was also Professor
of Chemistry at Iowa State College, and
for five years prior to coming to the

Lime Association was Research Chemist

for the Hooker Electrochemical Company.

Dr. Fink has been with the Association

staff for two years, and is well qualified

to assume the direction of the chemical
and research problems.

In addition to work at the Association

Laboratory in Washington, the Lime As-

sociation is supporting at the present

time, fellowships In five leading technical

institutions where various special prob-

lems of investigation and research work
are being carried through to conclusion.

Co-operative relations also exist with
other institutions where important re-

search on lime problems is being con-

ducted. The increased budget for this

class of work will makjg possible, under
the two-year program, the completion of

the many problems on hand, and the in-

clusion of new important problems.

The personnel of the National Lime
Association is as follows: President,

George B. Wood, Rockland, Me.; Vice

President, Fred Witmer, Woodville, O.;

Treasurer, Milton McDermott, KnoxvlUe,
Tenn.; Board of Directors—A. N. Griffing,

Danbury, Conn.; C. J. Curtin, New York,

N. Y.; George LeGore, LeGore, Md.; O. J.

Vanderpool, New York, N. Y.; Warner
Moore, Richmond, Va.; J. J. Urschel, To-

ledo, O.; F. M. Pinnegar, Cleveland, O.;

Morgan Curtis, Petoskey, Mich.; B. L.

McNulty, Chicago, 111.; Col. C. W. S.

Cobb, St. Louis, Mo.; R. C. Brown, Osh-

kosh. Wis.; J. M. Gager, Chattanooga,

Tenn.; J. F. Pollock, Kansas City, Mo.,

and H. Dittlinger, New Braunfels, Tex.

Headquarters Staff: Burton A. Ford,

Acting Secretary; R. C. Towles, Office

Manager; Dr. G. J. Fink, Chemical Di-

rector; W. A. Freret, Consulting Engi-

neer; J. A. Slipher, Soil Technologist;

R. P. Brown, Construction Engineer.

Eastern Division (Division Office,

Washington, D. C.) : Henry M. Camp,

Division Manager; R. C. Parker, Agron-

omist; W. F. Campbell, Construction

Engineer; W. F. Beyer, Construction En-

gineer, and W. D. Steward, Construction

Engineer.

Central Division (Division Office, Chi-

cago, 111.): G. B. Arthur, Division Man-

ager; L. B. Burt, Chemical Engineer;^

A. B. Giett, Construction Engineer; W. H.

Magee, Construction Engineer; C. O. Dow-

dell, Construction Engineer; A. C. Ham-
ilton, Jr., Construction Engineer; L. E.

Johnson, Construction Engineer, and

O. A. Wakeman, Construction Engineer.
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ELECTRICAL APPARATUS FOR
NEW SEATTLE SUBSTATION

With its Skagit River development
well under way, the City of Seattle has
begun the erection of a large substation,

known as the North substation, to serve

the receiving end in the city for the de-

velopment. The new station will be lo-

cated in the residential part of the city

and is designed to harmonize with its

surroundings.

There will eventually be installed in

the substation a ma.ximum of six banks
of transformers with the necessary syn-

chronous condensers and switching equip-

ment. The ultimate installation will be

fed from the Gorge plant on the Skagit

River through two transmission lines

approximately 100 miles in length, de-

signed to transmit 90,000 kv-a., three-

phase, 60-cycle current at a receiver volt-

age of 154,000 volts. The transformers

feeding the lines at the generating station

are rated at 165,000 volts and have perma-
nently grounded neutrals.

The initial installation will include the

equipment for one Incoming transmission
line at 154,000 volts, one transformer

bank, and one 15,000 kv-a. synchronous
condenser. An order for this apparatus
has been placed with the Westinghouse
Electric & Manufacturing Co. and it Is

now in course of construction. An elec-

trostatic glow meter will be used for syn-

chronizing on the 154,000 volt side. The
stepdown transformer bank has three

10,000 kv-a. transformers with tertiary

windings. Both the 154,000 and 26,000

volt lines are connected with permanently
grounded neutrals. The 26,000 volt side

is connected to a bus section on which
there are three feeders. In the future,

each transformer bank will have a 26,000

volt bus section, all the sections to be

tied together through reactors. At the

present time two sections with a total of

six feeders will be tied together without
reactors and will be fed from the one
transformer bank.

The tertiary windings of the transform-

ers are connected in delta at 6,300 volts

and are connected to the 15,000 kv-a. syn-

chronous condenser wound normally at

6,600 volts. Taps are brought out of the

transformers for starting the condenser.

The high tension oil circuit breakers
are Type G-2, 400 ampere, 154,000 volts;

the 26,000 volt breakers are type CO-2,

1,200 amperes with mufflers; and the

breakers for use with the 6,600 volt con-

denser are type CO-11, 1,600 amperes,
25,000 volts.

The auxiliary equipment consists of a
300 kv-a. transformer bank; a 100 K.W.
motor generator set to be used for an
extra exciter, for operating a crane, or
for charging the storage battery in an
emergency; a 7%-K.W. battery charging
set, and a 60-cell storage battery for con-
trol purposes.

A type D-3 benchboard having a relay
board in the rear with grill work at each
end will be supplied. This desk will be
used for controlling the condenser and
the incoming line and is drilled for fu-

ture apparatus for controlling the second
line and the tie breaker between the two
lines. A switchboard consisting of two
switchboards mounted back to back with
grill work between will be provided for

controlling the 26,000 volt feeders and the
voltage regulator equipment for the
condenser.

There will also be a temperature indi-

cating board for indicating the tempera-
ture of the coils in the condensers and
the temperatures in the individual trans-

formers; a station service board for con-

trolling the storage battery, station light

and power spare motor generator set, and
other miscellaneous circuits; a field con-

trol board, and a crane panel. Differen-

tial protection will be provided for the
condenser and for the entire transformer
bank. The 154,000 volt incoming line will

be protected with type CR relays and a
ground relay.

TENNESSEE COUNTY DEVELOPS
SUCCESSFUL TYPE OF

ROAD
The highway department of Davidson

County, Tennessee, where Nashville is

the county seat, has developed an eco-

nomical and successful type of road by
salvaging with surface treatment, 215.8

miles of old gravel and waterbound mac-
adam. These roads, according to J. G.

Creveling, chairman of the Davidson
County Highway Commission, comprise
26 per cent of the county system and
carry 90 per cent of the traffic.

"We have been resurfacing our old

macadam and gravel roads," says Mr.
Creveling in a report to the Nashville
Chamber of Commerce, "with a substan-
tial thickness of waterbound macadam,
being rather sparing in the use of fine
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aggregates and rolling the coarse stone be-

fore adding the fines. After permitting

travel to use the road until well com-
pacted and the excess fines whipped off,

we apply one-half gallon of heavy Mexican
asphaltic road oil, which is immediately
covered with a special crushed river

gravel about 400 yards per mile of twenty
foot width.

"We utilize every bit of value in our

old roads and we build from start to finish

without detouring travel. The cost is

lower, we can make more progress and it

stands up well under our travel which on

certain roads, averages 2,000 vehicles per

day. Roads built during 1916-1917 and on

to date are still in fair condition without

reoiling. Immediately after a road is

completed it is placed in charge of a

patrolman who gives it regular attention.

One man with a mule and wagon takes

care of about 20 miles of oiled road. Thi.s

work costs about $150 per mile per year

for labor and material used.

"As the surface treated road gets

rough or wavy we find that it can be

scarified, reshaped and reoiled at a nom-
inal cost and by using one-fourth gallon,

instead of one-half gallon as originally, it

is really better than when first treated.

"We have reoiled less than 10 per cent thus
far. We estimate on our main roads,

which average from 800 to 2,000 vehicles

per day near the city down to 200 near
adjoining counties, that it costs less than
one-half a cent per vehicle mile to build

and maintain this type of road."

TWO REEL FILM SHOWING MANU-
FACTURE OF CEMENT NOW

AVAIUBLE.
Much ot the unusual equipment in-

volved in making cement is interestingly

illustrated in a two reel moving picture

called, "The Story of the Manufacture
of Portland Cement," just released for

general showing.

Starting with views of one of the large

plants in which the country's cement is

made, the film pictures in a non-technical
way the essential steps in transforming
thousands of tons of raw materials into

Portland cement. Scenes taken at a num-
ber of plants are included.

From the moment that a great blast

breaks loose a cliff of limestone in the
quarry to the time when the finished

cement goes into storage in big concrete
bins, the process of manufacture is al-

most entirely mechanical—otherwise pres-

ent day outputs would be impossible.

In addition to straight photography,
animated drawings have been inserted to

make clear what occurs inside the grind-

ing mills, what goes on within the white-

hot interior of the huge kilns, and how
the cement sacks, suspended upside down,
are filled after they have been tied.

This film can now be secured without
charge by interested organization through
any office of the Portland Cement Asso-

ciation, or from Association headquarters

at 111 W. Washington St., Chicago.

EVINRUDE HIGH PRESSURE PUMP
IS ADOPTED FOR FIRE FIGHT-

ING IN SANTO DOMINGO
The city of Santo Domingo, in the

West Indies, whose 20,000 inhabitants

have heretofore been entirely without fire

protection, has decided to purchase an
Evinrude high pressure pump after a
successful demonstration of its efl[iciency

before a group of the city's leading men
including the Mayor, the Chief of Police,

the President of the Chamber of Com-
merce and the Governor of the Province
of Santo Domingo.

There being no aqueduct or other source

of water supply apart from rain water
cisterns, a regular fire department is out

of the question in Santo Domingo. How-
ever, it is thought by placing three or

four Evinrude high pressure pumps at

various points of vantage throughout the

city, it will be possible to combat disas-

trous fires of which there have been sev-

eral during the past few months.
This pump is powered by an Evinrude

two cylinder 2 cycle 4-5 H. P. gasoline

engine with the Evinrude built-in-flywheel

magneto, gravity feed carburetor and easy

starting device. This engine is direct

connected to a Viking IVj-in. special type

high pressure pump. Both are compactly
mounted on a strong aluminum base, the

total weight being only 99;,4 lbs. It is

especially designed for use in industrial

plants, small towns and isolated institu-

tions and for fighting forest fires and gen-

eral fire service in lumber yards. Al-

though designed to pump against 120 lbs.

pressure, in demonstrations it has greatly

exceeded its rated capacity, the pressure

gauge showing an average of 150 lbs. and
at times reaching the high pressure of

180 lbs. per square inch.

With ^-in. nozzle this pumping outfit
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has thrown an 80 ft. stream with a pres-

sure of 170 lbs. In another test the pump
was stationed 175 ft. above the water
level and through 1,500 ft. of li/,-in. hose

and with ^-in. nozzle it threw a 50 ft.

stream with a pressure of 140 to 160 lbs.

SPECIAL TRAFFIC STUDY IN

DETROIT
The special traffic conditions of the

northern part of Detroit, centering in

Highland Park, the site of the Ford
motor works, are being studied by
J. Rowland Bibbins, Consulting Engineer
on Transportation, 921 Fifteenth St.,

N. W., Washington, D. C. This situation

has been growing in complexity along
with the City itself, due to lack of ade-

quate development of streets, transit

lines, terminals, etc., combined with the

rising flood of motor traffic, buses and
de luxe jitneys.

The Ford motor works employed 14,000

men in 1914, 31,000 in 1916 and employs
70,000 today, with practically the same
street car lines and terminals existing

today as in the pre-war period.

In ten years, with the development of

the Ford industry, the population of this

district has increased 1,000 per cent,

with 60,000 people now housed in less

than three square miles of area.

Perhaps nowhere in the United States

is a city confronted with the problem
of transportation facilities for 70,000

workmen in one factory with 33,000 on
one shift, and with a single main thor-

oughfare conveying cars at 20-in. head-
way, motors at 2-in. and pedestrians at

0.2-in. headway.

Thus the Highland Park District has
grown to be the traffic key of the City

on the north. Mr. Bibbins will embody
in his report to the city council a broad
consideration of streets, railroads, inter-

urban development and special transit

terminals as well as specific recommenda-
tion for immediate remedies in traffic

control. In this work, the co-operation of

various officials and traffic agencies of

Detroit has been enlisted, as the prob-

lem is viewed as more regional than

local.

a traffic black for marking purposes in

the regulation of traffic. This is in addi-

tion to the traffic white, which is already

being manufactured. The new black is

the result of co-operative experiments
with a number of cities, and has been
developed to meet the needs of cities

and counties which are using this color

for traffic control.

The new paint dries dust free in 15

minutes, tack free in 30 minutes, and
in from 5 to 6 hours dries to a hard,

elastic film. After being in daily use
for 10 weeks, it still retained its dura-

bility and color, and was in every way
satisfactory.

BLACK PAINT FOR TRAFFIC
MARKS

The paint department of the Du Pont
Company announces the development of

VALUABLE TRADE LITERATURE

(Copies of this literature may be ob-

tained by writing to the addresses given
In the reviews or to this magazine.)

Electric Lighting Equipment— The
Westinghouse Electric & Manufacturing
Company has issued two new catalogues
on electric lighting equipment:- Catalogue
8-A on Overhead Street Lighting Equip-
ment and Catalogue 8-B on Ornamental
Street Lighting. The first catalogue con-

tains 72 pages and the second 68, and
both are fully illustrated with photo-
graphs and line drawings. In addition to

the lighting equipment itself, the cata-

logues contain a complete descriptive list

of accessories such as cables, potheads,
mast arms, cut-out pulleys, etc.

Sivimming Pool Sanitation—A bulletin

of 16, 8%xll-in. pages has been issued by
the Graver Corporation of East Chicago,
Ind., on the Graver recirculating and re-

filtering system for maintaining a hy-

gienic water in swimming pools. Infor-

mation is given for designers of pools.

Truck Cranes—The many time and
money-saving uses of the Byers Truck-
rane are illustrated and described in a
bulletin of 16, 8i^xll-in. pages just issued

by the Byers Machine Co. of Ravenna,
Ohio. This Truckrane is an industrial

crane designed to be mounted permanent-
ly on a motor truck chassis. The bulletin

tells just what it is, how it operates, and
gives all the data requisite to a complete
understanding of this piece of equipment
and its uses.

Pumps—A new style of centrifugal

pump, called a "series pump," is de-

scribed in a catalog just issued by the
De Laval Steam Turbine Co., Trenton,
N. .T. In this pump, double suction im-
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pellers and volute diffusers are used, as

in single stage centrifugal pumps. The
connecting passages from stage to stage,

however, are included in the pump case

casting, as in the ordinary multistage

pump. The advantages claimed are per-

fect hydraulic axial balance and high

eflBciency under varying loads, as is char-

acteristic of the single stage pump. These

series pumps are made with two or three

stages. Where more than three stages are

required, the use of two independent

pumps operating in series and mounted
on a single base plate is recommended in

order to keep down the length of shaft

between bearings.

Steel Joist Construction—The use of

Steel Joist Construction in light-occu-

pancy buildings has made rapid advances

recently. Its fireproofness, economy and

simplicity are not generally recognized;

hence the demand by architects, engi-

neers, contractors and builders for accu-

rate data on design and construction.

The Truscon Steel Joist Data Book, as

its name implies, is a handbook of in-

formation. ^It presents in concise, con-

venient form the essentials, tables for

designing, specifications and details, so

that the man who has the book can lay

out and design a complete steel joist

installation. The book is issued by the

Truscon Steel Co., Youngstown, Ohio.

This Data Book is profusely illustrated

so that photographs and drawings practi-

cally tell the whole story. Tables of car-

rying capacities and properties are set

in large bold type so that they are easily

read and are conveniently arranged for

use. The front part of the book is de-

voted to a description of the essential

features and to a photo gallery of 32

views of different installations. The field

covers apartments, residences, schools,

public buildings, hotels, hospitals, stores,

offices, clubs, university buildings, the-

aters, factories and garages. Following

these are the sections of properties of the

different types of joists, Hy-Rib and chan-

nels. The safe loading tables give the

carrying capacities and individual beams
and for the floor itself with various joist

spacings. Useful information on weight

of floors, bending moments and deflection

of beams for various methods of loading

and co-etticients for deflection, follow.

Specifications for Steel Joists are com-

prehensive. Isometric drawings of floor

and partition details are given. The

various accessories used with Steel

Joists, such as joist clips, screed clips.

hook staples, etc., are shown in applica-

tion. The remainder of the book is de-

voted to details covering the use with
structural steel, masonry walls and rein-

forced concrete; also details of framing
around openings, installation of pipes and
conduits, suspended ceilings, balconies,

grandstands, roofs and stairways. On
the last page is a typical floor plan with

details of the use of joists for first floors

of residences.

Bates Experimental Road Tests—"The
Story of the Traffic Tests on the Bates

Experimental Road as Told by the Cam-
era," is the title of a pamphlet of 16.

9xl2-in. pages issued by the Portland

Cement Association, 111 W. Washington
St., Chicago. The bulletin places at the

disposal of engineers and officials the

facts and conclusions obtained from the

Bates Road Tests. In addition to numer-
ous pictures it contains a description of

the road, tells how the traffic tests were
made, and gives the summary of conclu-

sions of the engineers in charge of the

tests.

Tractor—The Holt 10-ton "Caterpillar"

tractor, of 40 drawbar h.p. is illustrated

and described by a folder issued by The
Holt Mfg. Co., Inc., Peoria, 111. Full speci-

fications are given.

Asphalt Tool and Surface Heaters—

•

The Chausse line of oil-burning tool and
surface heaters for repairing asphalt

pavements is fully illustrated and de-

scribed in a pamphlet of 8, 7i/^xl0i/^-in.

pages, issued by the Chausse Oil Burner
Co., 206 Lincoln Bldg., Detroit, Mich.

Trailers—The LaPlant-Choate tractor

trailers are adequately illustrated and
described in a pamphlet of 4, 9xl2-in.

pages issued by the LaPlant-Choate Mfg.

Co., Cedar Rapids, Iowa. These trailers

are used on many large jobs to reduce

hauling costs.

Material Testing Machines—The Tinius

Olsen testing machines for testing road-

building materials are illustrated and de-

scribed in an attractively printed folder

issued by the Tinius Olsen Testing Ma-
chine Co., 500 N. 12th St., Philadelphia,

Pa. These machines show the strength

and other qualities of cement, concrete,

brick, pipe, sand, stone and various other

road-building materials. Tests for com-

pression, tension, shear and transverse

strengths are readily made. Qualities of

resistence to penetration, impact, abra-

sion, expansion and contraction are easily

ascertained.
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** Eternal Maintenance is

the Price of Good Roads "

TODAY Road Engineers and well informed lay-

men realize that eternal mamtenance is the price

of good roads. For experience has conclusively dem-
onstrated that every type of modern road or highway
requires regular, systematic upkeep if it is to with-

stand the grinding wear of modern traffic.

And every type of improved road can be satisfac-

torily and economically maintained with Tarvia.

Hundreds of cities, towns, and rural communities
throughout the United States and Canada employ
Tarvia maintenance on all their streets and highways.

Not only is Tarvia preeminent as a road-building

material, but it is made in special grades that are

unequalled for reconstructing, repairing and main-
taining all types of improved roads. Tarvia keeps

every type of good roads good, at minimum cost and
with minimum interruption to traffic.

Send for "Road Maintenance with Tarvia"

If you are interested in economical maintenance for the

roads of your community—send for "Road Maintenance
with Tarvia." Address "Tarvia Service Department" at

our nearest branch.

Surfacf-tri'aling 'uilh 'iarvui and pea-
gravel covering over brn- pcnenient

Z'la maintenance '/'ruck app ying 'I'arv
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Combustion Equipment—The Combus-

tion Engineering Corp., Broad St., New-

York, N. Y., has issued a pamphlet giving

a condensed description of all their prod-

ucts, including the Frederick stoker, Lo-

pulco pulverized fuel systems, Coxe travel-

ing grate stoker, Quinn fuel oil burner,

Lopulco coal dryer, ash conveyors, chain

grate stokers, preheaters, grates, oil

torches, etc.

Wnter Works Supplies—The "Michigan"

line of water works supplies is described

in a 12-page pamphlet issued by the Mich-

igan Valve and Foundry Co., Detroit,

Mich. This is the "Flower" line and in-

cludes: fire hydrants, water gates, valve

boxes, sleeves, valves, indicator posts,

sluice gates, check valves, foot valves,

grey iron castings, etc.

- Heavy Dut II Pavers—The Koehring line

of Heavy Duty Pavers is illustrated and

described in detail In catalog No. 24,

recently Issued by the Koehring Co., 31st

and Concordia Sts., Milwaukee, Wis.

This is a very handsome catalog of 48,

8xll-in. pages and several folding plates

illustrating the various pavers in this

line. All the special features of design

and construction are fully explained and

pictured. There are numerous interest-

ing views of the pavers in action on the

job.

PUBLICATIONS RECEIVED

Recommemhd Building Code — The

Portland Cement Association has con-

tributed to the movement for better

building codes a compilation of the latest

available information relating to building

construction. This compilation is in the

form of a Recommended Building Code

for cities of 25,000 to 150,000 population.

This code, which is based upon a study

of a large number of America's building

codes, including the code of the Indus-

trial Commission of Wisconsin, has al-

ready been adopted in its entirety, or

with only minor changes, by a number
of communities.. In the hands of those

engaged in studies of existing codes this

Recommended Code will prepare the

ground for an intelligent revision and

will save a great deal of time and effort.

Copies may be obtained by addressing

Portland Cement Association. Ill West
Washington St., Chicago, 111.

Concrete Data for Engineers and Archi-

tects—This is a booklet of 16, 8i^xll-in.

pages, dealing with certain important

factors in making good concrete. It is

issued by the Portland Cement Associa-

tion, 111 West Washington St., Chicago.

The principles set forth in it are based

on data compiled from many thousands
of tests made at the Structural Materials

Research Laboratory, under the direction

of Prof. D. A. Abrams, at Lewis Insti-

tute, Chicago. The essential principles

embodied in this booklet are: Well-

graded aggregates, less mixing water,

proper and complete mixing, careful

placing and proper curing, or protection,

after placing. These principles are im-

portant to all upon whom the duty of

making concrete may depend, but the

relation of one to the other or of any
individual principle to the resulting

mass, has been many times overlooked.

A study of these essentials will convey

in a short, concise manner, the practical

application of Professor Abram's prin-

ciples. The use of any one of these will

make a better concrete, more resistive

to the loads imposed or conditions met.

They make for greater usefulness of

concrete without materially affecting the

methods commonly used in construction.

The two factors most often neglected and

the ones representing the greatest sacri-

fice in ultimate strength of the concrete

are: Too much niixing water and the

lack of protection, or curing, of the newly

placed concrete.

Sewage Works Operation— The pro-

ceedings of the New Jersey Sewage
Works Association for 1922 and 1923

have been published and make a booklet

of 32, TVzxlOVz pages. In addition to

the minutes of the seventh and eighth

annual meetings, there are papers and

discussions on • the following subjects:

Operation of Pennypack Creek Sewage
Treatment Works, Philadelphia; Prog-

ress Report on the Sewage Experiment

Substation, New Brunswick; Mainte-

nance of Sewer Systems; Some Sewage-

Experimental Work Accomplished and

Under Investigation at the Sewage Sub-

station, New Brunswick; The Licensing

of Superintendents and Operators of

Sewage Treatment Plants in New Jersey

sey; Superfluous Sewage Treatment

Works; Odors from Sewage Disposal

Plants. Also there is given the Consti-

tution of the Association and a list of

its officers and members. This is a val-

uable booklet for sewage works operat-

ors, city officials and engineers. Non-

members may obtain copies at $1 each

by writing the Secretary of the Associa-

tion, Mr. Myron E. Fuller, 36 E. Mt. Airy

Ave., Philadelphia, Pa.



September, 1923 MUNICIPAL AND COUNTY ENGINEERING 93

EDITORIALS

ONE ENGINEER WHO GOT CREDIT

In this issue the story of how one engi-

neer got, and will continue to get, credit

for his work is related. The article is

entitled: "The O'Shaughnessy Dam and

Its Dedication." There is much in it to

entertain and instruct the reader. While

considerable engineering information of

value is given it is because of the human
interest of the story that it is recorded

in our pages. The article is of value

also for its account of the pulling and

hauling indulged in for many years be-

tween the interests who favored and
those who opposed the Hetch Hetchy
project. The article, while long, is in-

tensely interesting. Its reading suggests

many lines of thought which we leave for

our readers to discover according to their

several abilities in the realm of discovery.

THE TAX BURDEN
We read much these days of the bur-

den of taxation. That taxes are high

no one will deny, but there is much to

be said in justification of present high

taxes and of prospective higher taxes.

It is only natural that where discussion

of a subject is long continued the discus-

sion increases in intelligence as it pro-

gresses. This is true of the discussion

of taxation. Newspaper editorials on the

subject are growing fairer and better.

This is due, in part, to the fact that when

a newspaper's pet politician or pet party

gets into power on the strength of im-

possible promises of lower taxes and then

is obliged to increase taxes the news-

paper has no way out but to justify the

increase and to show why it is inevitable.

Since taxes started to increase almost

everybody has had a chance to reduce

them but the result has been the same

in all cases, namely, a large or small in-

crease each year over the year before.

And so it has come about that those who
make any pretense of sincerity are get-

ting away from the calling of hard names

and are getting down to serious study of

the subject and to honest effort to make
the whole problem better understood.

As we understand it, taxes have al-

ways been a "burden," fancied or real.

This was true when taxes were insignifi-

cant compared with what they are today.

A man dislikes to pay his taxes because

he is handing over some of his money
for somebody else to spend. He will

cheerfully squander many times the

amount of his taxes and have a perfectly

fine time doing it even though he is posi-

tively injured in the process. But he has

not been taught that government takes

some of his money and spends it for him,

to his advantage, better than he could

do it for himself. Such abuses as exist

in the levying of taxes, and they have

been many and long continued, have been

due to the unwillingness of the people

to understand the need for and purpose

of taxation. For this reason taxes have

always been as indirect as they could be

made. They have been covered up in a

thousand clever ways so that a man
might pay them painlessly. The trend

toward direct taxation is the most en-

couraging evidence of progress in this

matter. Thus we have the income tax,

the gasoline tax, the meter rate in utility

service, all forms of direct taxation, and,

generally speaking, fairly popular where

understood.

In the past the ideal tax from the

standpoint of the citizen has been a tax

he escaped and the other fellow paid.

The ideal tax from the standpoint of the

public official has been one which could

be collected easiest, that is, witn a mini-

mum of unpleasant noise and at the ex-

pense of as few new political enemies as

possible. Thus Mr. Baldwin, British

prime minister, recently said that while

theoretically taxes were levied according

to ability to pay, actually they were

based on "getting the greatest quantity

of feathers from the geese which squawk

the least."

Almost every kind of experiment has
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been tried repeatedly in the effort to ex-

tract taxes painlessly. There have also

been many freak laws tried. It is said

that England once tried a window tax.

The owner of property paid taxes ac-

cording to the number of windows in his

house; then men, as reluctant then as

now to pay taxes and as desirous of evad-
ing them, began building houses with
fewer windows, with concealed windows,
and even with no windows at all. This
killed the window tax and probably some-
thing equally silly was next given a trial.

The luxury tax has always been highly

regarded by the tax layers. About 40

years ago the bulk of the revenue of the
United States government came from
what President Garfield called "volunteer
taxes." They were imposed on liquor

and tobacco and only those who used
liquor and tobacco paid. The decision

rested with the citizen whether he should
make himself liable and it is not recorded
that many elected to evade payment of

the tax. Those who wanted tobacco
would have it at any price, even if a
small part of the price went to the gov-

ernment in the form of a tax. The same
was true in the case of liquor, only, per-

haps, more so, for after a man had had
a couple of drinks he became so generous
that he did not mind giving his money
away, even if the government got a little

of it. The rest of the federal tax at

that time came from the tariff which was
popular, then as now, because those who
paid it didn't know they paid.

Some may be inclined to question the
statement made earlier in this discussion

that there is a trend toward direct taxa-

tion and that it is popular. Take the
case of the income tax. The first income
tax law was enacted in the second Cleve-

land administration; it was declared un-
constitutional. During the sixteen years
following, with the other party in power,
the law was allowed to remain dead.

With the return to power of the party of

Cleveland another federal income tax law
was passed which still remains on the
statute books despite the fact that the
opposition party has again come into pow-
er and has had full control of the govern-
ment for over two years. This shows
clearly that while many are bitterly hos-

tile to the income tax and while very
few enjoy paying it, that it is considered
fair in principle by such a large majority
of the people that its repeal is not seri-

ously considered at this time. Then
there is the gasoline tax that requires
a man to pay in proportion to his use
of the highways. This is spreading rap-

idly despite serious opposition when it

is first proposed in any state. After try-

ing this tax it is approved almost uni-

versally. A direct tax, fairly levied and
fairly collected, is no longer repugnant to

a majority of the American people.

Of course the war, directly and indi-

rectly, greatly increased our taxes and
this influence will continue to keep taxes
up for a good many years, even though
we do not have another war in the mean-
time. But of equal, or greater, impor-
tance is the fact that people are demand-
ing more and more improvements of all

sorts and more service from government,
thereby inevitably increasing taxes, espe-
cially so when taxation is openly rather
than covertly levied. Many are becoming
reconciled to this in the recognition of

the fact that we must pay for what we
get, even if we get it from or through
the government. Being unwilling to ac-

cept less but, rather, demanding more and
more, it is coming to be realized that the
day of low taxes, as once understood, is

not likely soon to return. A saner view
and a more wholesome philosophy, with
respect to taxation, meanwhile is rapidly
gaining headway. Without becoming
lighter the tax burden may become less

galling.

A REJECTED ADVERTISEMENT
Not long ago a well known secondary

city in the Middle West offered for publi-

cation in this magazine an advertisement
addressed to consulting engineers invit-

ing them to indulge in a bidding tourna-

ment as a preliminary to the selection of

one of them to serve the city in a consult-

ing capacity. While we do not want to

deny any city the benefits to be derived

from advertising in this publication we
felt that here the welfare of the engineer-

ing profession was paramount and reject-

ed the advertisement. A letter was also

written to the official who submitted the

advertisement which attempted to dis-

courage further recourse to this method
of selecting a consultant. This note will

serve as notice that all advertisements
calculated to encourage consulting engi-

neers to bid against each other will be
rejected by this magazine. That practice

is so likely to lead to poor or dishonest

work, or both, that we do not wish to

encourage it in any way.
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SHOULD THE STATE PURCHASE
SMALL TOWN BOND ISSUES?

By Keyes C. Gaynor, Consulting Engineer,
525 Trimble Bldg., Sioux City, Iowa.

Small communities often find it diffi-

cult to finance the necessary modern con-

veniences, such as sanitary sewers and

water works.

In many such towns these improve-

ments are absolutely necessary from a

sanitary point of view. Further, the

small town at the present time has the

fight of its life to retain its population

and its business in competition with its

larger neighbors already provided with

modern improvements. The farmer of

today who retires from the farm goes to

thjft town where he can live in the great-

est comfort.

The bond issues necessary to cover

the cost of sewer and water works im-

provements are small and in many states,

the legislature has limited the interest

rate to 5% and further provides that the

bonds must be sold at par. From the

nature of things, it can be readily under-

stood why the bond houses are not at-

tracted to these issues. It costs just as

much to handle a small bond issue as it

does a large one. Therefore, the price of

the small issue must be higher.

It has occurred to the writer, although

he does not claim that the idea is orig-

inal with him, that it would be of great

advantage to the small town and also to

the bond buyer, for the state legislatures

to establish state financing departments,

the purpose of which would be to buy the

bond issues of the small towns and in

turn issue bonds guaranteed by the state.

What Has Been Done in Nebraska
For instance, the State of Nebraska

has accumulated many millions of dollars

of so-called school funds. These funds

have been invested in various ways, some-
times in bond issues of other states. Of
late years, they have been investing these

school funds in municipal bonds. During
the years 1920-21 when the bond market
collapsed, this was a wonderful aid to

the small towns, and sometimes the

towns were not so small either. Through-
out this period, towns in Nebraska were
able to carry out their construction pro-

grams and pay for them because the

State bought their bonds

Need Shown in South Dakota
To show how such a plan would work,

attention might be called to a case that

recently came under the writer's observa-

tion. The City of Springfield, South Da-

kota which has a population of about 800

people recently voted $8,000 worth of

water works bonds. Springfield is lo-

cated in one of the best farming commu-
nities in South Dakota. The Southern

State Normal School is located there. The
town water supply has been derived from
an artesian well. This supply is giving

out and water must be obtained from
some other source. When they adver-

tised their bonds for sale, they could not

get a bid which would conform with the

law. Eastern bond buyers had never

heard of Springfield, South Dakota, and
could not take time to go out there and
investigate so small an issue. If it had
been possible for Springfield to sell these

bonds to the State, the State of South

Dakota could have turned around and
sold State bonds, because everybody

knows where the State of South Dakota
is and what it is.

The carrying out of such a plan as sug-

gested would not be a burden on the

state, because the state could either sell

5% bonds at a premium or they could sell

41/4% bonds and charge the town 5%.
The difference in rate would provide

money for the maintaining of the state

financing department.

Such a plan as I have suggested would

be welcomed by the small town and, I

think, would be greatly appreciated by

the bond buyers.

A DIFFERENT ANGLE ON THE SUB-

DRAINAGE OF PAVEMENTS
By Monroe L. Patzig, Consulting Engineer,
Paisig Testing Laboratories, Des Moines,

loiva.

Repeatedly our attention has been

called to the necessity of providing ade-

quate drainage for the soil underneath

pavements. It doesn't seem, however,

that this advice has been followed out to

any great extent on municipal pavement
construction. In certain localities at

least, less drainage has been provided in

recent years than was the practice, say,

15 years ago.

At that time crushed stone or gravel

sub-drainage was required underneath the

pavement foundation of concrete. In

these same cities present day paving

work is being placed directly upon the

sub-soil no matter whether it be clay,

loam, sand or other material. It was
then also customary to require this type

of drainage underneath sidewalks, curbs,

etc.

There seems to be no dispute regarding

the advisability or necessity of drainage

excepting on the matter of detej-mining
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the actual necessity on each specific job.

There is no positive method of determin-
ing when this added expense is necessary
and economical. Necessity of sub-drain-

age is now largely determined by judg-

ment of the soil conditions or a knowl-
edge of the past behavior of the soil in

question, which means that we are with-

out adequate evidence, in most cases, to

prove that sub-drainage will overcome
certain destroying agencies and its ex-

pense is warranted.
Over a period of 20 years, actively en-

gaged in pavement construction, the

writer has had before him but one case

where a systematic drainage system waF
provided. In this instance a system of

drain tiles was laid in conjunction with
the paving construction. It was after-

wards necessary to prove that the drain-

age was necessary and could therefore be
assessed as part of the pavement. An ex-

amination of the drainage outlet at a
period several weeks after there had been
any rainfall, revealed a flow of 5 ins. of

water through the 20-in. outlet tile. From
personal observation this soil did not ap-

pear to need drainage nearly so much as

the pavement construction in many other

localities where no drainage whatever
was provided. This system of drainage
was provided through the efforts of the

engineer in charge, whose only proof as

to its necessity was his judgment.
The effects of moisture in the soil have

generally been recognized as causing a
poor or jaelding foundation, and up-

heavals, on account of frost or freezing.

Expansion due to moisture is still an-

other effect, but given much less atten-

tion than the two mentioned.
My attention has often been called to

cases of concrete pavements built during
recent years, that had been badly warped.
In most instances slabs of the pavement
Would be from 1 in. to 5 ins. higher than
the adjoining slabs, and some of them
were found to be curved or bent upwards
as much as 3 ins. from a straight line.

Frequent examples exist where con-

crete used for pavement bases under such
types of pavement as asphalt, brick,

wood block, etc., have blown up and
caused humps in the wearing surface.

Some instances of these were actual ex-

plosions while most of them simply shat-

tered the concrete underneath and caused
unpleasant and objectionable humps in

the pavement.

The causes of these disturbances had
been attributed to heat expansion or frost

action. I say heat expansion because
where it was said to be due to expansion

the only remedies suggested were to use
expansion joints. If expansion due to

moisture had been considered would it

not be more effective to guard against

the moisture or in other words, remove
the cause? Surely this would be more
positive, effective and practical.

Tending to substantiate this opinion let

us consider the numerous instances of

buckling experienced on asphaltic types

of pavement, brick laid on sand cushion
and other similar types. The concrete
base in these instances is protected from
the direct rays of heat, consequently
there can be less possibility of heat ex-

pansion than of moisture expansion.

Also referring to the defects mentioned
in the concrete pavements it appears that

frost action would not cause the raiding

of one slab end over the adjacent one but
would cause the two slab ends to come
up instead of the one. Also temperature
expansion would not cause one section ris-

ing over the other unless there was a dis-

tinct defect in making the joint by not
making it perpendicular. But with mois-

ture expansion there is a decided tenden-

cy for the concrete slabs to curl upwards
due to the greater expansion on the lower
surface than on the upper one.

This curling action can be more pro-

nounced in concrete pavements than on
the concrete base used under other types

of pavement surfaces, because there can
be a greater difference between the mois-

ture or humidity of the two surfaces

thereof.

Many sidewalks also show signs of this

peculiar expansion and curling action.

In discussing this theory my attention

was called to a cement slab which was
carefully straight-edged during construc-

tion and was placed in a wall where drip-

ping water had kept the backside thereof

wet. In about a year's time this slab was
discovered to be curved away from the

wall.

The defects of concrete pavements and
concrete foundations mentioned seem to

occur more frequently in certain locations

than in others. This is possibly due to

the differences in soils and their water
retaining tendencies.

They are also usually found to occur

more frequently in cities and towns than

upon highway pavements. This may be
due to the fact that construction methods
in cities and towns require the use of

curbs and the ground elevations surround-

ing the pavement are higher, while stand-

ard highway practice permits the con-

struction of open ditches or waterways
on each side of the pavement, thereby af-
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fording better outlets for the ground
water underneath the same. Some of

these same detects have, however, been
noticed upon highways where wide eartli

shoulders, sometimes grown over with
grass or weeds, were maintained, and the

ground water thereby very likely retained

under the pavement.
Believing, therefore, that moisture ex-

pansion has not been given the thought

or study that temperature expansion and
frost action have, it has been my purpose

to mention this force for the purpose of

arousing and encouraging more interest

to the importance of drainage, and to cre-

ate thereby a nation-wide discussion tend-

ing to bring about a definite and effective

solution of the drainage problem affecting

pavement construction.

It seems that a comprehensive study

should be made of all kinds of soils tend-

ing to establish by some reliable methods
of testing to determine the nature or ten-

dencies of any soils to be used, in terms
that are definite with respect to their ac-

tually requiring drainage or not requiring

it. Also determination should be made
with respect to the proper methods to be

used for draining any such soils, effec-

tively, efficiently and economically.

Realizing the extravagance of providing

crushed stone, gravel or drain tile sys-

tems wherever clay soils are encountered,

it is apparent that some exhaustive ex-

aminations, tests, analyses, research and
discussion should be carried out in order

to attempt a solution.

ILLINOIS COUNTIES JOIN STATE IN

EXPERIMENTAL STUDY OF
OILED ROADS

By H. F. Clemmer and F. L. Sperry, Engineer
and Assistant 'Engineer of Materials,

Illinois Division of Highways,
State House, Springfield,

III.

The Illinois Division of Highways in

co-operation with the highway authorities

of Henry and Christian Counties has
started an exhaustive series of tests with
the use of oil for the treatment of earth
roads.

8oil and Climate Range
The construction of two experimental

oiled roads has just been completed. One
of these roads is located in the north-

western part of the State near Cambridge
in Henry County. The other is located

one mile from Rosemond near Pana in

the south central portion of the State.

These locations have been selected with
the view of securing the fullest range of

soil and climatic conditions which exist

between northern and southern Illinois.

The location of the experiments is be-

lieved to be of much importance because
experience has indicated that both soil

and climatic conditions are important fac-

tors in the life of an oiled earth road.

The Test Roads
The Cambridge Test Road is about 3

miles in length and comprises 15 sections,

each 1,000 ft. in length. The Rosemond
Road is about 2i/^ miles in length and
comprises 16 sections, each 800 ft. long.

Each of the 31 sections making up the

two roads has been given a different oil

treatment. Eleven different kinds and
grades of road oil, including all available

commercial varieties of oil having been
used. Fourteen sections employing vary-

ing quantities of oil and numbers of treat-

ments, varying from 1 quart per sq. yd.

applied at one application to 1 gal. per

sq. yd. applied at intervals throughout

the season, have been constructed. Other
sections have been constructed employing
varying methods of maintenance and ap-

plication of oil.

Both of the experimental roads are now
open and subject to normal traffic condi-

tions. The Rosemond Road is subject

to only comparatively moderate traffic

whereas the Cambridge Road carries a

heavy automobile traffic. The roads are

under close observation and their be-

havior will be carefully watched and the

results of traflfic recorded.

It is hoped by these experiments to

secure much valuable data on the use of

oil as a means of maintaining earth roads

under conditions which exist in Illinois.

Experiment With Oil Applied in Varying
Quantities and Numbers of Treatments
This series of tests occupies a total of

13 sections of both roads and covers the

full range of treatments ordinarily used
on dirt roads in Illinois, beginning with
a minimum treatment of 1 quart per sq.

yd. to a maximum of 1 gal. applied at in-

tervals throughout the season. The same
kind of oil was used throughout this se-

ries of tests except that the oil used at

Cambridge was of a heavier grade than
that used at Rosemond.

Descriptions of the individual sections

follow:

Section 1-R*. Initial treatment, % gal.

per sq. yd. in three application. No fur-

ther applications will be made on this

section throughout the year. fOil No. 1-R

used. Total treatment, % gal. per sq.

yd.

• "R" refers to the Rosemond road and "C"
to the Cambridge road.

t For analyses and descriptions of oils see
Table I.
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Section 2-R. Initial treatment, % gal.

per sq. yd. in three applications to be fol-

lowed by one similar application in the

fall. Oil No. 1-R used. Total treatment,

1 gal. per sq. yd.

Section 3-R. Initial treatment, Vz gal.

per sq. yd. in two applications to be fol-

lowed by one similar application in the

fall. Oil No. 1-R used. Total treatment,

% gal. per sq. yd.

Section 4-R. Initial treatment. % gal.

per sq. yd. in two applications to be fol-

lowed by one similar application in the

late summer and another application in

the fall. Oil No. 1-R used. Total treat-

ment, 1 gal. per sq. yd.

Section 5-R. Initial treatment, V2 gal.

per sq. yd. in two applications. No fur-

ther application on this section. Oil No.

1-R used. Total treatment, V2 gal. per
sq. yd.

Section 6-R. Initial treatment, 14 gal.

per sq. yd. to be followed by one similar

application in the late summer and an-

other in the fall. Oil No. 1-R used. Total
treatment, % gal. per sq. yd.

Section 7-R. Initial treatment, i/4 gal.

per sq. yd. to be followed by one similar

application in the fall. Oil No. 1-R used.

Total treatment, Vz gal. per sq. yd.

Section 6-C. Initial treatment, Vz gal.

per sq. yd. in two applications. No fur-

ther applications to be made during the
year. Oil No. 2-C used. Total treatment,

V2 gal. per sq. yd.

Section 7-C. Initial treatment, one ap-

plication of 14 gal. per sq. yd. to be fol-

lowed by one similar application in the
fall. Oil No. 2-C used. Total treatment,

V2 gal. per sq. yd.

Section 8-C. Initial treatment, one ap-

plication of Vi gal. per sq. yd. A similar

application was made on August 8, 60

days after the initial treatment was ap-

plied. One further application will be
made in the fall. Oil No. 2-C used for

initial applications. Oil No. 8-C used for

second application. Total treatment, %
gal. per sq. yd.

Section 9-C. Initial treatment, l^ gal.

per sq. yd. in two applications. A similar

application was made on August 8, 60
days after the initial treatment was ap-

plied. One further application will be
made in the fall. Oil No. 2-C used for ini-

tial applications. Oil No. 8-C used for ap-

plication made August 8. Total treat-

ment, 1 gal. per sq. yd.

Section 10-C—Initial treatment, V2 gal.

per sq. yd. in two applications to be fol-

lowed by one similar application in the
fall. Oil No. 2-C used. Total treatment,
3/4 gal. per sq. yd.

Section 11-C. Initial treatment, % gal.

per sq. yd. in three applications. No fur-

ther applications to be made during the
year. Oil No. 2-C used. Total treatment,

% gal. per sq. yd.

Experiment With Different Kinds of Oil

In this series every commercially avail-

able kind or type of oil has been used.

Nine sections are occupied by these tests.

By reference to "kind" of oil in these

tests is meant a distinct chemical type of

oil, according to the process of refining

or the geographical source of the crude
from which the oil has been prepared.
By a "skimmed" oil is meant a residuum
from a "skimming" plant, that is a re-

finery employing non-pressure or straight

distillation methods of refining. A
"cracked" oil is one which has been re-

fined under the influence of high tempera-
tures and pressures and thus chemically

decomposed or "split" up into the lighter

hydro-carbons and carbon to increase the

gasoline yield. The term "cracked pres-

sure tar residue" is applied to oils re-

fined by a certain cracking process in

which the residuum is so altered as to

have many of the chemical characteristics

of tar. "Mexican asphaltic oil, is oil ob-

tained from Mexican petroleum which has

a natural asphalt base and, therefore, is

well adapted to road work and the manu-
facture of asphalt. "Cut-back asphaltic

oil" is a Mexican or other natural asphal-

tic oil which has been reduced or thinned

to a working consistency by the addition

of light distillate.

All available types of oil in the market
have been included in the experiments
and the product of any individual refinery

will fall into one of the classes of oil

under test. To insure fair competition

between different oils, each one has in-

sofar as the refiners would supply it been
used in equivalent grades, the grading be-

ing based on the Specific Viscosity Test

at 60 deg. C. and the Solid Residue Test.

On the Cambridge Road oils having a
Specific Viscosity of as near 21.0 as pos-

sible and meeting the Illinois E-3 Speci-

fication as to solid residue of 100 pene-

tration were used. On the Rosemond
Road oils having a Viscosity at 60 deg. C.

of 12.0 and meeting the Illinois E-2

Specification requirements for solid resi-

due were used.

Section 11-C. % gal. per sq. yd. in three

applications of cracked pressure tar resi-

due (Oil No. 2-C).

Section 12-C. % gal. per sq. yd. in

three applications of cut-back asphalt

base oil (Oil No. 5-C).

Section 13-C. % gal. per sq. yd. in
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three applications of Mid-continent

cracked residuum (Oil No. 4-C).

Section 14-C. % gal. per sq. yd. in three

applications of Mexican asphaltic base

oil (Oil No. 3-C).

Section 15-C. % gal. per sq. yd. in

three applications of Mid-continent

skimmed oil (Oil No. 1-C).

Section 11-R. V2 gal. per sq. yd. in two
applications of Mid-continent skimmed
oil refined from Illinois crude (Oil No.

3-R).

Section 12-R. V2 gal. per sq. yd. in two

sure tar residue will be made on Section

5-R.

Experiment With Different Grades of Oil

The term "grade" is used here in a dif-

ferent sense than "kind." Any of the

kinds or types of oils mentioned in the

preceding series of tests might come in

a number of grades ranging from light,

thin oil for cold application to very thick,

heavy products for hot application. In

this series of tests only those grades com-
monly employed on earth roads have been
used.

KXl'KKl.MENTAL STUDY OF OILED ROADS IN ILLINOIS-
AND THE OILING EQUIPMENT.

-TVl'K'AL On.KO ItOAD

applications of Mid-continent skimmed
oil refined from Arkansas crude (Oil No.

5-R).

Section 13-R. V2 gal. per sq. yd. in two
applications of blended Mid-continent

skimmed and Mexican asphaltic base oil

(Oil No. 4-R).

Section 14-R. 14 gal. per sq. yd. in two
applications of Mid-continent cracked

oil refined from Oklahoma crude (Oil No.

6-R).

Note. Observations of cracked pres-

Section 5-C. % gal. per sq. yd. in three

applications of light oil showing 55% of

solid residue of 100 penetration. Oil No.

6C used.

Section 3-C. % gal. per sq. yd. in three

applications of extra heavy oil showing
72% solid residue of 100 penetration. Oil

No. 7-C used.

Section 9-R. % gal. per sq. yd. in three
applications of medium grade oil showing
67% solid residue of 100 penetration. Oil

No. 2-R used.
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Note. Sections 5-C and 3-C are compar-

able with sections 11-C to 15-C, inclusive,

and section 9-R is comparable with sec-

tion 1-R and with sections 11-R to 14-R,

inclusive.

Experiment With Priming Coat of Light

Oil Folloxoed by One Application of

Heavier Oil

An initial application of light oil has

been used in this series of tests followed

by an application of heavier oil. The use

of the coat of light oil is analogous to

.the use of the priming coat of thin paint

which painters use on new wood surfaces.

It is contended by some that the coat of

light oil will give depth of penetration

and serve to bond the wearing mat to the

sub-grade, thus preventing scaling and

loosening of the wearing surface which

sometimes happens under the influence

of frost action.

Section 4-C. One application amount-

ing to 14 gal. per sq. yd. of light oil fol-

lowed as soon as absorption was complete

by one application of heavier oil. Oil

No. 6-C used for priming coat. Oil No.

2-C used for final application.

Section 8-R. One application of % gal.

per sq. yd. of E-2 grade oil followed by

one application of E-3 grade oil. Oil No.

1-R used for priming coat. Oil No. 2-R

used for final application.

Experiment With Varying Widths of

Oiled Roadway
While an oiled strip 16 ft. or under is

desirable even where traffic is light, many
roads in Illinois are oiled in much nar-

rower widths. The following sections

have been oiled in less than standard

widths to compare with the wider sec-

tions.

Section 1-C. Oiled by applying two

8-ft. strips down each side of the road and

one 8-ft. strip down the center, thus mak-

ing an oiled roadway 16 ft. wide with a

single application on the outer 4 ft. at

each side and two applications down the

center. By this method of oiling a 16-ft.

oiled roadway is obtained with the same
quantity of oil that would be required

for a 12-ft. road with two applications the

entire width. Oil No. 3-C used.

Section 2-C. Oiled with two applica-

tions, 12 ft. wide. Oil No. 3-C used.

Section 10-R. Same treatment as sec-

tion 2-C except oil No. 2-R used.

Maintenance
Section 15-R. This section shall receive

no drag or other maintenance subsequent

to oiling.

Section 16-R. This section is under in-

tensive drag maintenance.
Different types of drags and maintain-

ers will be tested out on other sections in

an effort to arrive at the most eflficient

and economical method of maintaining
an oiled road.

Traffic Tests
It is evident from ordinary observations

that different kinds of traffic exert a
markedly different effect on an oiled

road. Narrow steel tires seem to cut up
and rapidly destroy an oiled surface

while on the other hand pneumatic tires

exert an ironing effect which is highly

beneficial if not essential to the formation
of a satisfactory wearing surface. A lim-

ited number of traffic tests will be con-

ducted in order that the effect of differ-

ent kinds of trafl&c may be studied.

Soil and Drainage Conditions
The sites chosen for the experiments

represent average Illinois conditions. At
Cambridge the soil consists of brown silt

loam with strips of black clay loam in the

low places. The same general type of soil

occurs at Rosemond but it is less dense
and therefore not so gummy and sticky

when wet and is more easily ground to

dust in dry weather. Both roads are sup-

posedly well drained and are free from
deep cuts or excessive grades.

Grading and Preparation of Road for
Oiling

Both roads are graded to a width of 24

ft. and carry an average crown of about
9 ins. The Rosemond Road has not pre-

viously been oiled but was graded as a
state aid improvement in 1916. No grad-

ing was required on this road, it being
only necessary to prepare the surface

for oiling. The road was given careful

drag maintenance for about a month be-

fore oiling and just prior to spreading
the oil was given a final smoothing up,

using a heavy, 3-way drag on some of the

sections and a small, patrol grader on
others. The soil on this road is inclined

to be light and silty and easy to work.
With very little work the surface was
brought into perfect condition for oiling.

The Cambridge Road had been oiled

the previous year but had broken up dur-

ing the winter and spring so that little

or no oil was in evidence at the time it

was selected for the experiment. This
road required considerable reshaping to

put it in suitable condition for oiling.

Grading was started May 18 and com-
pleted May 25, after which the road was
kept carefully dragged until final prep-

aration for oiling was begun. The finish-

ing of the surface was accomplished with

a 4-sectional blade maintainor with a

mould-board drag attached behind. By
means of the maintainor, a perfectly
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TABLE I—ANALYSIS1 OF OILS.
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Mid-Continent skimmed oil,
** Cracked pressure tar residue.

*** Mexican asphaltlc oil.
«*** Mid-Continent cracked oil.

***** Cut-back asphaltic oil.
****** Mid-Continent-Mexican Blend.

smooth surface free from all waviness or
unevenness was obtained. The drag
served to crush up all traces of clods or

sods deposited at the discharge end of

the maintainer blade.

Application of Oil

The Cambridge Road was oilei between
June 14 and June 20 and the Rosemond
Road during the last three davs of June.
All oil was heated to a tempei'ature be-

tween 150 and 160 deg F. before appli-

cation. At Rosemond the oil was heated
in the tank cars by conducting a jet of

live steam directly into the oil through a

%-in. pipe entering the car through the

dome. Laboratory tests revealed that

about 3% of water was introduced into

the oil by this method of heating. About
four hours were required to bring the oil

to the required temperature. At Cam-
bridge the oil was heated by means of a

patented instantaneous steam heating de-

vice as the oil was pumped from the car

to the distributor. Practically no water
was introduced into the oil \w this

method of heating.

Pressure distributors of a late type,

without heating attachments and equipped
with pneumatic tires, were used on both
roads. Those used at Cambridge had a
capacity of only 460 gals, and were ca-

pable of attaining a high speed. This
type of distributor has the advantage
over the heavier types in that it does less

damage to the prepared grade than heav-
ier machines or machines equipped with
solid tires. One of the machines used
at Rosemond had a capacity of about 600

gals, and the other about 750 gals. The

latter machine proved too heavy as it

caused some deformations of the pre-

pared road surface.

On both roads the distributors were
carefully adjusted to spread at the rate
of 14 gal. per square yard. Each appli-

cation was allowed to be completely ab-

sorbed before applying the succeeding
coat. When more than 14 gal. per yard
was applied at one time, it was found that

the oil tended to flow to the sides of the
road before it was absorbed.

ANALYSIS OF SOME CENTRAL STA-
TION HEATING PLANT

PROBLEMS
At the Crookston Convention of the

League of Minnesota Municipalities, in

1922, a resolution was passed requesting
the analysis of some of the problems of

Central Heating in the State of Minne-
sota. In accordance with this resolution
the Executive Secretary, Mr. Morris B.

Lambie, requested me early last fall to

make a study of this new public utility.

Being an engineer, I was mainly in-

terested in the engineering problems that

are met with in this branch of heating
but as I could readily see that the

League was also interested in the legal

problems that centered on Central Heat-
ing I made a study of them as they appear
in the State of Minnesota.

Legal Aspects in Minnesota
Chapter 122 of the Laws of 1917 as

amended by Chapter 108 of the Laws of

1921 gives all cities of the fourth class
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(that is to say, cities with 10,000 inhabi-

tants or less) and all villages with less

than 10,000 inhabitants the power to own,

operate, and acquire central station heat-

ing plants. At the present time such a

power is denied the cities of the first, sec-

ond, and third classes. Whether these

large cities can experience this power

without legislative authority is a ques-

tion. According to a decision in a Mon-

tana court it can be acquired by implica-

tion. The learned judge expresses him-

self somewhat as follows: "A municipal

corporation having express authority to

operate an electric light and power plant

may lawfully, as incident thereto, lay

conduits to enable it to supply surplus

steam from the plant to heat the houses

of its inhabitants." (Milligan vs. Miles

City, 51, Montana 374, 153 specific 276,

L. A. R. 1916C 395.)

In case of home rule cities in the first,

second, and third classes I am of the

opinion that this may be done in Minne-

sota. It is a municipal power that has

in some cases been delegated to munici-

pal corporations in Minnesota and else-

where, and as it is not against the gen-

eral policy of the State and pertains to a

municipal subject there is a possibility

that the above mentioned muncipalities

may own, operate, or acquire central sta-

tion plants without special legislative ac-

tion.

In the case of the other cities without

home rule charters and in the first, sec-

ond, and third classes, it is possible that

they might try to own and operate muni-

cipal heating plants as a by-product of an

electric plant on the basis of the Mon-
tana decision cited previously. Whether
they would succeed in doing so is a ques-

tion for the courts to decide. They could

not, however, in my opinion, own and

operate a plant whose primary purpose

was heating, or whose primary purpose

was heating with electricity as a by-pro-

duct without first getting authority from

the State legislature. This authority

could be given by special statute drawn
up for the purpose or by amending Sec-

tion I of Chapter 452 of the Laws of 1907

so as to include heating plants within

the definition of 'public utilities" as de-

fined in that act. As far as I can see

there is no good reason for denying this

right to the larger municipalities and I

suggest that the League, through its

many friends in the legislature, take ac-

tion and see that this power be given

all Minnesota municipalities regardless of

size or classification.

The engineering problems of central

heating are the same in Minnesota as

elsewhere and they simmer down to

getting heat to the consumer and the

condensation back to the power plant at

as low a cost and in as eflBcient a manner
as possible. But before presenting a

series of facts or figures together with

the engineering terms, I believe it wise

to present a brief resume of the history

and advantages of this utility and also

impress you with the fact that none of

the problems can be presented in great

detail without becoming very monotonous
and tiring.

Growth of Central Station Heating

The original district heating plant was
installed by the late Birdsall Holly in the

small city of Lockport, New York, in 1877,

and supplied heat to approximately five

stores, seven residences, and two
churches, through about one mile of un-

derground piping. Live steam was used
and the water of condensation returned

to the plant and re-evaporated. Approxi-

mately ten years later the first installa-

tion of a central station hot water heating

plant was begun. Since that time the use

of central station heating has become
more and more extended until in 1917

there were approximately 401 central sta-

tion heating plants in the United States

that supplied heat on a commercial basis

either as a municipally or privately owned
plant. Of this total number 351 were
steam plants, and 50 hot water. (These
figures were obtained by Mr. H. C. Kim-
brough, Western Manager for the Ameri-

can District Steam Company.)
The advantages of Central Station

Heating are threefold: (1) The advan-

tages to the consumer; (2) The advan-

tages to the community in general; and

(3) As a by-product to the plant to which

it is connected.

Advantages to Consumer
The advantages to the consumer are:

No coal in the basement with coal dust

and ashes over the house; no ashes to be

hauled; and no smoke to contaminate and

stain the curtains and walls. There is

always a constant even heat with plenty

of hot water for domestic purposes. There

are no fires to build and attend, and no

worry about freezing of pipes when away
from home. Insurance companies are

just awakening to the fact that cheaper

rates should be given a home supplied

with central heating, and this item should

not be over looked.

The expense of central heating to the

consumer depends upon the individual.

There is real opportunity for economy.

By a proper use of heat when needed,
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the invoice for heating should be a very
little larger than for the individual plant.

Some companies even claim a reduction
in the cost. There is, however, a distinct

saving in that there are no boiler re-

pairs, no boiler investment, no ashes to

be hauled away, and possibly lower insur-

ance rates. In every case the installation

of a central heating plant has increased
the value of the consumer's property and
in that manner lowered the expense.
The community is benefitted by the in-

stallation of central heating plants: (1)

By the general increase in the value of

the property, and (2) by the abatement
of the smoke nuisance.

The Most Advantageous Application

As a by-product to an electric plant

central heating finds its most advantage-
ous application. It is a known fact that

practically every steam operated power
station is, from an economic standpoint,

wasteful. A single expansion engine will

not use more than about 7 percent of the

heat supplied to it; a compounded engine
about 11 to 13 percent; and a triple ex-

pansion engine about 18 to 20 percent.

Hence 80 to 93 percent of the original

heat is available for other purposes, and
much of this heat can be reclaimed from
the exhaust steam by using the latter for

heating purposes. When this is done the

engines must be run non-condensing and
carry suflRcient back pressure to cause
the steam to circulate.

Contract Provisions

To connect a consumer to a central

heating plant is not as easy a matter nor
as inexpensive a matter as it may appear.

The cost varies depending upon the type
of plant used prior to the time of connec-
tion and directly as to the distance of

the installation from the mains. As a
rule the contracts contain provisions

somewhat as follows:

"The company agrees to install service

pipes for the above named premises to

the property line free of charge. Prom
said line, the Company will install the

service pipes at the following rates . . .
."

"The consumer agrees to make all

necessary changes and additions to his

present heating pipes and apparatus on
above said premises, that the rules and
regulations of the Company may require
in order to insure a satisfactory service
to the consumer. If at the present time
there are no heating pipe and apparatus,
but the consumer contemplates installing

the same, no service connection shall be
made to the consumer's premises until

such new installation of heating pipes and

apparatus has been approved by the Com-
pany."

"It is further agreed that the service
pipe and extensions thereof, meter, meter
connections, valves, or any other con-
nections installed on the consumer's
premises by or at the expense of the Com-
pany shall remain the property of the
Company and subject to removal by, and
only by, said Company.
As practically every Central Heating

Plant installation uses either steam or
water as heating medium it follows that
many individual plants are unsuited for
connections.

Premises heated by stoves or hot air
furnaces must have new heating ap-
paratus installed. Where hot water radi-
ators are installed, steam or hot water
may be used. Where steam radiators are
installed only some form of steam will
prove satisfactory. It follows from the
above that as a rule, a steam installation
of some form is the more flexible type
of central heating plant to erect. How-
ever, as both plants are in use a dis-

cussion of the various characteristics will

be given to amplify the preceding state-
ment.
There are two types of hot water sys-

tems used—the one and the two pipe
system. In the first case suitable shunts
must be provided so as to allow for prop-
er circulation. The two pipe system op-
erates similarly to the ordinary hot water
installation except on a larger scale. The
two pipe system is the more common
method of design. To maintain a vigor-
ous circulation in either system centrif-
ugal pumps are connected to the return
side of the system.

Advantages of Hot Water System
(1) Line losses from heating mains are

less than in a steam system. The aver-
age temperature of a hot water main is

about 160 deg. F. compared to the steam
main at 212 deg. F. or more.

(2) Hot water mains are readily adap-
ted to undulating ground conditions. If

the service connections are taken off at
the high points to relieve the air the
mains may follow the contour of the
ground. This is not true in the case of
a steam installation. Here the steam and
return lines must be carefully graded so
as to eliminate pockets, and if relayed at
any point drips with the attending trap
and seal connection must be provided.

(3) The heat supplied is easily con-
trolled by regulation of the hot water
temperature according to the variation of
the outside temperature. Tables have
been prepared giving the variations. The
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ordinary rule on which these tables are

based is to have the temperature of the

circulating water at about 160 deg. F.

when the outside temperature is 30 deg.

For each degree rise in the outside tem-

perature the circulating water temper-

ature is lowered 1 deg. Some tables take

into account the wind velocity.

(4) Either exhaust steam from the en-

gine and pumps, or live steam from the

boilers may be used to heat the circulat-

ing water. The heating of the water is

accomplished by passing it into tubular

closed water heaters, or "comminglers"

of the injector type, or by passing it

through water-heating boilers.

(5) Gives a more pleasant and agree-

able heating.

(6) Possible to run engines either con-

densing or non-condensing.

Advantages of Steam

(1) Generally cheaper to install. Does

not require as large a pipe as the water

system.

(2) Can be used for long distance dis-

tribution.

(3) Can be forced to carry overloads

to a far greater degree than a hot water

system.

(4) Operates satisfactorily on either

steam or water radiation.

(5) Within practical limits, this sys-

tem is not subject to pressure limita-

tations.

(6) Easy to meter.

In designing a steam plant the engineer

has wonderful opportunities for origi-

nability and ingenuity in working out his

piping and distribution. He may use high

pressure or low pressure in his mains,

or a combination of both. He may have

points of distribution to which he runs

mains of high pressure and from which

he runs mains of low pressure, or he

may branch off from the main directly

to the consumer's premises using a re-

ducing valve to obtain a pressure of 1 to

2 lbs.

The design depends upon the locality,

the topography, the cost of good water

and its supply, and the cost of labor and
materials. In any event, the engineer

should always bear in mind that the

economies and profits vary inversely as

the mile of pipe in the distributing sys-

tem.

A layman reading about the many ad-

vantages of central heating will think

to himself, "Now why hasn't my town
such a plant? We are just as large as

the town of X and they have a plant."

Then he reads in the newspaper of this

heating plant being a failure and this one

a success. Both plants are about the
same size located in towns of almost the

same characteristics. Then he wonders
what determines the success of a district

heating plant.

Factors Affecting Success
I will try to answer this question to

the best of my ability, but the conditions
are so complex and so varied and so sub-

ject to local conditions that I appreciate
that the explanation offered cannot cover
all situations. In order to grasp the
points more easily they are presented in

an outline form and then expounded in

a more detailed manner.
(1) Sufficient demand for heat:

(a) Size of town; (b) Number and na-

ture of industries; (c) Number and na-

ture of institutions; (d) Number and na-

ture of mercantile establishments; (e)

Number of homes; (f) Characteristics of

inhabitants; (g) Competing district heat-

ing plants; (h) Character of service and
price charged; (j) Climate.

(2) Density of population and indus-

tries.

(3) Location of plant relative to the
district to be heated.

(4) Location of plant relative to the

water and coal supply.

(5) The variability of the engine load.

(6) Design and equipment of the plant.

Sufficient Demand for Heat
The size of the town; number and na-

ture of industries; institutions, and mer-
cantile establishments; and the number
of homes ai'e indicative of the possible

heat load, while the characteristics of the

inhabitants, the competition of other dis-

trict heating plants, the type of service

rendered and price charged, and the

climate, will prove to be indicative of the

demand for heat. Many a district heat-

ing plant promoter has learned this to

his sorrow. The heat load was available

but the orders connecting the same to

the system were woefully lacking.

Knowledge of the type and character-

istics of the inhabitants is essential to a

promoter. Some classes of people are not
financially able to pay for the advantages
that district heating offers. They will

cling to the old method of heating by
stoves, or hot air furnaces, because that

is the more economical. Religious,

racial, and political friction between
various functions may spell the down-fall

or success of a plant. This is especially

true in the smaller towns.

If the inhabitants have the ability to

pay for the advantages of district heating,

the character of the service rendered, and
the rates charged will be controlling fac-
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tors in their decision in the question of

whether or not to install the same.
The combination of heat, light, and

power supplied from a single plant tends
to increase the economical operation by
increasing the local factor. The labor

cost in such a combination is not materia-

ly larger than for a single plant and com-
petition is unwarranted, except in case of

gross mismanagement which is produc-
tive of faulty service and high rates.

Figures have been produced tending to

show that district heating is cheaper to

the consumer financially than the small
individual plant. Such cases are excep-

tions, however, and the service rendered
must be of such nature as to warrant
the expenditure of the additional money.

Density of Population and Industries

This is the basic criterion of whether
a district heating plant should be in-

stalled. If the density of population is

small the heat losses during transmission
will be large, and likewise the fixed

charges. The heat losses vary directly

as the miles of pipes.

Location of Plant Relative to the District

to Be Heated
There are two distinct items to have

in mind when locating a plant in refer-

ence to the district to be heated: (1) line

losses, (2) pressure to be carried.

As noted before, the line losses in-

crease directly as the miles of pipe and,

hence, it is desirable to locate the plant

as close to the center of the heating load

as possible.

The use of exhaust steam necessitates

short distance service so as not to put
much back pressure on the engines.

Location of Plant Relative to Water and
Coal Supply

The points to be considered under
water supply are four in number: Quality,

Availability, Purity, and Hardness.
There should be a certainty of water

supply because in a district heating plant

the water loss may be great. Often the

condensation is emptied into the sewer
to avoid mechanical difficulties and ex-

cessive original cost arising in trying to

return the same to the heating plant.

Elevators, laundries, etc., also take a

large consumption which cannot be re-

turned to the plant.

The availability of the supply is usually

easily solved and only in extreme cases

viaducts may have to be constructed, but
this is exceptional. The purity and hard-

ness of the water are closely related.

Alkalinity or acidity may produce exces-

sive corrosion in the pipes, while hard-

ness produces thick incrustations on the

boiler tubes, reducing greatly the effici-

ency and increasing the maintenance cost.

The hardness of the water may be re-

moved by water softening processes.
Storage and railroad facilities are the

two important items in connection with
the coal supply. There must be a possi-

bility for at least 30 days supply of coal.

Where the comfort of several hundred
people is in question, the district heating
plant manager must not take any risk
of a shut-down because of the lack of

fuel. Even with a 30 day's supply on
hand, there will be times when strikes
or storms will cause the supply to
dwindle to a dangerously small amount.
The plant should be located close to

the main railroad line so as to reduce
the initial cost and also to take advan-
tage of the smaller amount of track to be
kept open during the winter blizzards.

The Vai-iability of the Engine Load
The ideal situation would be to have

the load large enough so that each piece
of apparatus using steam would be operat-
ing at full load most of the time. This
will produce larger profits because as a
rule exhaust steam will give a larger
profit than live steam.

Design and Equipment of the Plant
In this connection the word "Plant" is

used in its broadest meaning, including
not only the boilers and their auxiliary
equipment but also the mains, fittings,

valves, conduit, and covering.
In laying underground conduit the ma-

terials and workmanship must be of the
best. Inspection is difficult and repairs
expensive.

The piping is usually carried in tunnels
or conduits placed preferably below the
frost lines. Conduits are cheaper and
this is the common method employed.
These vary in cost, form, and construc-
tion. Wood boxes, wood stave casing,

concrete casing, and split tile are ex-

tensively used.

The tile must be laid in a trench that
is properly drained. In sandy soil this is

easily done but in clayey soil the tile

must be laid on a cushion of crushed
stone or rock.

The pipe covering must be of some
efficient material. Wool felt, asbestos,

mineral wool, kieselguhr, and magnesia
are the most common materials used. The
fittings as well as the pipe should be
well covered. The thickness will depend
upon the plant lay-out and simply be-

comes a matter of calculating the benefits

derived against the cost of the installa-

tion.

In selecting a pipe covering not only
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the insulating properties and the cost

of covering should be considered, but

also several physical characteristics.

The covering should be easy to apply

and should be of a material whose
tenacity of structure will prevent easy

breakage and whose chemical compo-

sition is such, that in case of becoming
wet it will regain its insulating properties

when dried out.

To operate a central heating plant suc-

cessfully accurate records of cost and

performance are necessary, and to ac-

complish this purpose a complete set of

steam, water, and draft gauges, and

meters is essential. In selecting the

meters to measure the condensate at

each service connection special care

should be exercised. Accuracy, ease of in-

stallation and reading, compactness, ab-

sence of wearable parts, lightness, and

cost should all come into consideration

when selecting these meters.

Data on iMnnesota Plants

At the present time there are approxi-

mately 30 central heating plants, omitting

all institutional central heating plants

such as the one at the University

of Minnesota, in Minnesota, having

a connected amount of radiation of

about 2,500,00 sq. ft. Of this num-

ber there is only one plant that uses

water as a circulating medium entirely,

and one plant that uses both water and

steam, while the rest use steam entirely.

Some idea of the adaptability of central

station heating may be gained when it

is noticed that the connected amount of

radiation varies from 2,600 sq. ft. at one

plant to approximately 800,000 sq. ft. at

another.

One characteristic of central station

heating in Minnesota is noted in that

there are only seven privately owned
plants—the rest being municipally owned.

Of the total number of stations over

one-half use the vacuum system of heat-

ing, either entirely, or in connection with

some other method, and only three plants

do not use exhaust steam as a portion

of their source. The pressure carried

in the heating mains varies from 10 in.

vacuum to 150 lbs. pressure. The most
common pressure in the mains is ap-

proximately from 3 to 5 lbs. The pressure

in the services from 10-in. vacuum to

about 8 lbs. pressure.

In regard to the cost of installing cen-

tral heating. It is here that an official

will make a greivous error if he is not

careful. He will be told that this town
had its installation completed at a cost

of $9 per running foot of main and

cannot understand why the installation

in his town should be $11 per running
foot under vv-hat appears to be practically

the same conditions. The towns are the

same size; the connected load almost
equal to the square foot of radiation;

the industrial and retail districts similar;

and yet this central heating company
wants about $2 more per running foot of

main than in the town of X.

What this official does not know is that

the soil in his town is clayey, necessitat-

ing more feet of drains than in the town
of X where the soil is sandy; that due to

crowded conditions in his streets by gas,

water, and sewer mains, expensive offsets

were necessary at practically every cor-

ner; that expansion joints or variators

were placed slightly closer together; that

additional one quarter inch thickness of

pipe covering had been installed; and
that the pipe sizes were large enough to

take care of a normal expansion of serv-

ices for several years to come. 'As time
goes by this official will realize that per-

haps the additional cost was justified

when he sees what is happening to his

neighboring town. Additional services

have made the mains too small and they
are being dug up and replaced and this

costs money.
Competition will usually see that the

minimum sizes of pipes and the smallest

wall of pipe covering are used but it is

up to the officials to see by careful at-

tention to engineers' opinions that the

installation is properly designed.

Central heating companies are as a
rule as vitally interested as the pu,blic

in the success of a plant. It means more
business for them. Do not subject their

corps of expert engineers to such cut-

throat competition that the only recourse
that they have left is to design a sys-

tem that is large enough today and too

small tomorrow. Conditions vary greatly

in every municipality and comparison
should not be by a layman who cannot
see exactly why one installation costs

more than another. He should bear in

mind that every condition that I men-
tioned as affecting the location of the

plant will also affect the cost of the

plant and he should also remember that

operating costs are as big an item as

the original cost.

In conclusion I have one or two recom-

mendations to make to the League. The
first is to prepare a model franchise for

use in central station heating provided

you have not already done so. Second,

to make a detailed study of the com-

parative advantages of hot water and
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steam heating mediums. Third, to make
a study of the best method ot financing

the Installation of municipally owned cen-

tral station heating plants and the rates

to be charged.

The foregoing is an address by Mr.
Lund before the Annual Convention of

the League of Minnesota Municipalities

at Faribault, June 21, 1923.

ORNAMENTAL MEMORIAL HIGH-
WAY BRIDGE OVER WISCON-

SIN RIVER AT SAUK
CITY, WIS.

By W. C. Buetow, Bridge Engineer, Wiscon-
sin Highway Commission, Capitol

Annex, Madison, Wis.

The completion of the Wisconsin River
bridge at Sauk City, established a new-

precedent in bridge ornamentation for

Wisconsin. This was due to the gener-

osity of two citizens of Milwaukee, Wis-
consin; namely, Ex-Governor Emanuel
Phillip and Architect A. C. Clas. These
two distinguished men who were reared

in Sauk City make it possible for that

city to have the beautiful approach. Ex-
Governor Phillip paid for memorial ap-

proach and Mr. Clas designed and super-

vised the installation. The approach is

shown herewith.

Sauk City lies 25 miles northwest of

Madison on State Trunk Highway 12,

which is the most direct route from Chi-

cago to the Twin Cities. It passes

through the famous Lake Geneva district,

Madison, the capital city of Wisconsin
and touches the Dells of the Wisconsin
River at Kilbourn. Between here and the

Twin Cities the road passes through
many points of interest.

Wisconsin Special Bridge Act
The state legislature in 1919 and 1921

enacted a special bridge act for the pur-

pose of enabling communities to construct

large bridges. Structures like the Sauk

City bridge would be too big a burden for

rural districts if it were not for the spe-

cial state aid. The 1923 legislature in-

creased the appropriation from $100,000
annually to $125,000 for 1924, $150,000 for

1925 and thereafter $175,000.

Briefly, the following are the general
provisions: Any city, village or town
bordering upon or through which any nav-
igable or meandered stream runs is au-

thorized or empowered to build a large
bridge either alone or jointly. To be
eligible, the bridge must be 450 ft. in

length exclusive of the approaches. When
formal application has been made for aid
the State Highway Commission must hold
a hearing and submit its findings. They
have the power to decide the necessity
for a bridge, the location and the type of

structure. If deemed necessary the com-
mission notifies the units of government
involved of the amount of money they
must raise. The city, village or town
must then raise one-third the cost and it

is obligatory on the county to provide its

one-third, and the state the balance. The
entire work is under the supervision of

the Wisconsin Highway Commission.
Bridges of 300 ft. or more in length

lying on the State Trunk Highway or on
a road or street in a city of the fourth

class forming a direct connection of the

State Trunk Highway system is eligible

to state aid. Under this provision the

state pays 50% and the county 50%.
They, however, have a right to assess

the city or town which is directly bene-

fited not more than 40% of the county's

share. This work is also under the di-

rect supervision of the Highway Com-
mission.

In order that backward communities
cannot hold up important links in the

State Trunk Highway system the Com-
mission may institute proceedings and
build structures under the preceding pro-

visions.

Vn<:W OF SAUK city, wis., MIOMOIUAI. UKIDGE OVEll THE WISCONSIN FllVER.
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VIEW OF WEST APPROACH OF SAUK CITY, WIS., MEMORIAL BRIDGE.

The Sauk City bridge work was let on

Oct. 7, 1921, and opened to traffic on Sept

29, 1922. Very good progress was made
on the substructure during the winter

months. Weather and water conditions

w^ere very favorable.

Work started on Nov. 1, 1921. A large

stiff leg derrick was placed at the east

abutment excavating and driving piles. A
similar derrick but smaller was started

at the same time from the west bank
driving falsework trestle. On December
12th the trestle was completed and the

east abutment foundation ready, for

pouring. Concrete was placed on Decem-
ber 16th. Due to bad weather and the

holidays the abutment was not finished

until Jan. 10, 1922. From this date to

March 13th eleven piers were comp'eted,

containing 2,093 cu. yds. of concrete and

10,000 lin. ft. of piling.

Construction Difficulties

On the 10th of March the river started

to rise and by the 14th all work on the

foundation stopped until the 29th ol' May.
An accompanying view shows the high

water stage. Normal water is approxi-

mately 12 ft. below that shown in the pic-

tures.

Some sieel stringers, industrial track

and two spans of falsework were lost.

During the high water the river bottom
was washed from beneath some of the

piers for a depth of 8 ft. The entire load

was carried on the 30 ft. piling. As the

water receded the sand filled in under
fJie piers. All piers have been rip-rapped

up to normal water elevation. No doubt
(his will be lowered somewhat next

spring during high water.

Cold Weather Concreting

All concrete in pier footing was placed

by a tremie. Steam was run in the water
in the cofferdam for 24 hours before any
concrete was deposited. After the foot-

ing was poured the pier was completely

housed in with canvass. Forms were
then built and steam coils placed outside

the neat work from just above the foot-

ings. The aggregates and mixing water
were heated. During the placing of con-

HIGH WATER STAGE DURING CONSTRUCTION OF SAUK CITY. WIS...

BRIDGE. SOME STEEL STRINGERS, INDUSTRIAL TRACK AND TWO SPANS OF
FALSEWORK WERE LOST.
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Crete lor three days alter completion
steam was kept up.

The contractor produced his coarse ag-

gregate trom a gravel pit on the east

bank of the river. Good sand w^as found
in a bar. The mixer was located on the

east bank and the concrete was trans-

ported by industrial railway. The con-

crete for the floor and sidewalk was made
from shipped-in aggregates.

Quantities

The structure consists of ten 84-ft. plate

girder spans, an 80-ft. Schurzer Rolling lift

and its 70-ft. approach girder. There is

a 6-ft. sidewalk on the down stream side

and the structure has a 19-ft. clear road-

way between curbs.

Three thousand cubic yards of concrete

were poured, 13,270 lin ft. of piling

driven and 1,281,120 lbs. of steel placed.

The substructure is protected by 2,200 cu.

yds. of rip-rap.

Considerable grading was required in

the east approach which was on a new
location; 27,000 cu. yds. of fill was placed

and 5,512 sq. yds, of one coarse concrete

paving laid.

Cost

The structure proper, including $1,500

for wiring and lighting fixtures cost $148,-

531.76. The approach cost, exclusive of

the memorial work, was $31,050 55, or

making a total expenditure of $179,582 21.

Right-of-way on the two approaches, en-

gineering and supervision brought the to-

tal to approximately $190,000.

THE O'SHAUGHNESSY DAM AND
ITS DEDICATION

(Editor's Note: It is often said that

the work of the engineer is not under-

stood and appreciated by the public.

Generally speaking, this is true. A few
monumental structures bear the names of

their builders and that is the case with
the O'Shaughnessy Dam of the great

Hetch Hetchy project in California. The
present article describes the dam and its

construction in detail and also tells of

its formal dedication. It is a distinct

pleasure to record here this evidence of

popular and official appreciation of the

work of one great engineer. The matter
here presented is all taken from the

July 19, 1923, number of the Municipal
Record, the official journal of the City

and County of San Francisco, which was
entirely devoted to this subject.)

Naminy the Dam
Resolution No. 20950, adopted unani-

mously by the Board of Supervisors on
March 26, 1923, by the Board of Super-
visors of the City and County of San
Francisco, naming the dam, reads as
follows

:

"Whereas, the dam at the outlet of

Hetch Hetchy Valley has been completed,
which will convert this valley into a
mammoth reservoir, impounding for the
use and benefit of future generations
billions of gallons of water that hereto-

fore have gone wastefully to the sea; and
"Whereas, the dam is one of the larg-

est structures of its kind in the world
and long will endure as evidence of the
knowledge and genius of its creator, the
Honorable M. M. O'Shaughnessy, City
Engineer of the City and County of San
Francisco; therefore,

"Resolved, That as a monument of the

great ability displayed in its creation,

and to perpetuate in the years to come
the name of its builder, said structure
.shall be designated and hereafter be
known as 'O'Shaughnessy Dam,'; also

"Resolved, That the Board of Public
Works be directed to have the aforesaid

name suitably engraved upon the struc-

ture."

The Dedication

Terminating the labors of 8 years, in-

terrupted by the World War, the

O'Shaughnessy Dam, named in honor of

its builder, City Engineer M. M.
O'Shaughnessy of San Francisco, was
dedicated by Mayor James Rolph, Jr.,

and a group of distinguished citizens

gathered at the dam site, on July 7, 1923.

The dedication of O'Shaughnessy Dam
marked an epoch in the history of San
Francisco. The dam, 341 ft. from foun-

dation to crest, is the first large unit

of the entire Hetch Hetchy project to

reach completion and it will form the

keystone of the stupendous project which
will eventually supply San Francisco
with water and power sufficient to care

for millions. The O'Shaughnessy Dam
is one of the largest dam structures in

the world and the reservoir it forms is

the largest reservoir west of Chicago.

Several Hundred Present

Several hundred citizens, coming from
San Francisco aboard a special train and
entering the Hetch Hetchy district from
Yosemite Valley, participated in the dedi-

cation. Heading the San Francisco dele-

gation was Mayor James Rolph, Jr., with

City Engineer O'Shaughnessy, while the
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Yosemite Valley visitors were led by

Former Mayor and Senator James D.

Phelan. Representatives of the Turlock-

Modesto Irrigation District were also

present to participate in the dedicatory

exercises.

The keynote of the addresses made by

the various speakers was the tribute

paid to Engineer M. M. O'Shaughnessy

in constructing the dam. Tribute was

also given the memory of the late Dr.

Edward Robeson Taylor, former mayor

of San Francisco.

The program of dedication included the

official turning over of the dam to the

City and County of San Francisco by the

Utah Construction Company, contractors.

This company constructed the dam under

the direction of Chief Engineer O'Shaugh-

nessy.

The cost of the dam is placed at

$6,647,356.34 and required an actual work-

ing time of 31/2 years, much difficulty be-

ing encountered in finding suitable foun-

dation for the structure. The reservoir

that it forms is 71/2 miles long and in

some places Vz mile wide, covering 1,500

acres. The reservoir has a storage

capacity of 66 billion gallons, draining

a watershed of more than 300,000 acres.

From the bottom of the foundation to

the crest of the dam is 341 ft., while the

length of the crest is 600 ft. The initial

crest elevation is 3,726 ft.

From this huge reservoir, San Fran-

cisco will get its future water supply and

eventually develop sufficient electrical

energy to furnish the city's industries

with hydro-electric power.

The Contractor Remtmhered, Too

On the afternoon of July 7 the group

of citizens who made the trip to the dam
site aboard a special train from San

Francisco, and others who came into the

Hetch Hetchy district from Yosemite Val-

ley, assembled before the cottage of

Chief O'Shaughnessy. Here, seated in the

shade of the trees clustered about the cot-

tage, they listened to addresses which

marked a huge step forward in the de-

velopment of San Francisco. On the bluff

above the dam within stone's throw of the

structure, tribute was paid to Engineer

O'Shaughnessy and the corps of men who
made the dam possible.

Promptly at 2:30 o'clock, W. H. Wattis.

president of the Utah Construction Com-

pany, officially delivered the dam to San

Francisco. Wattis recalled the history

of the work done on the project and com-

plimented San Francisco on having stuck

to the task of its construction.

Congratulations were extended the

company by President Timothy A. Rear-
don of the Board of Public Works, who
accepted the dam in the name of the

City and County of San Francisco. The
work on the dam was under the super-

vision of the Board of Public Works.

Mayor Ralph's Address

Following the address of Reardon,
Mayor James Rolph, Jr., introduced by
Chairman J. Emmet Hayden, Supervisor,

gave a vivid address, in which he
praised the efforts and achievements of

Engineer O'Shaughnessy.

The Mayor spoke, in part, as follows:

"The people of San Francisco pay trib-

ute of admiration and respect to M. M.
O'Shaughnessy, City Engineer, as we
dedicate O'Shaughnessy Dam—the mas-
ter work of a great career, destined to

stand throughout the centuries as one of

the mightiest structures built by man. A
great knowledge and a wide experience,

the genius to create, an inspired vision

of the California of the future, and a

courage undaunted by the sheer magni-
tude of the undertaking, have enabled
Chief O'Shaughnessy to carry on this

public enterprise, fraught with benefi-

cence for the people of our own City and
of our broad coastal empire.

"Our Chief Engineer is more than a

scientist and a builder. He has the lov-

able qualities of kindness and unselfish-

ness. He is one of the great souls of

our generation. O'Shaughnessy Dam is a

monument to his genius. It serves its

useful purpose now and will endure for

all time. But we who know the builder

think both of the work and the man, and
while we dedicate the one we salute the

other, offering our gratitude and affec-

tionate regard.

"It became my task on assuming the

office of Mayor to find a man who could

do the job and that man was Michael

Maurice O'Shaughnessy. His name will

live as long as time, for this great dam
is built to stand for 2,000 years or more.

"I am going to read a telegram wh:LCh

I received this morning from a San Fran-

ciscan who offers what I consider a

splendid suggestion:

" 'As a testimonial to the genius and

self-sacrifice of M. M. O'Shaughnessy, I

offer the suggestion that a fund of

$100,000 or more be gathered by popular

subscription and presented to him as a
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testimonial of appreciation from a grate-

ful people.

(Signed) HARTLAND LAW.' "

The telegram was received with ap-

plause and cheers.

"A lot of men spend all their time
in the acquirement of riches and afflu-

ence 'but these riches and affluence leave

no monument to the individual. Here is

a man, Michael M. O'Shaughnessy, who
had no thought of riches and affluence.

He has dedicated his life and his work
to the community which he loved. When
the men who have spent their time ac-

quiring riches have t?one on, they leave

no monument to their memory, but when
M. M. O'Shaughnessy passes to his eter-

nal reward, this monument shall stand

to his memory for 2,000 years to come.
Many generations shall look upon it and
bless this man who gave his genius and
life to our City."

Mayor Rolph closed with a tribute to

Former Mayor and Senator James D.

Phelan, referring to Phelan as the

"Father of Hetch Hetchy."

Ex-Senator Phelan's Address

In an address following Mayor Rolph,

ex-Senator Phelan reviewed the history

of the Hetch Hetchy project from its in-

ception. Ex-Senator Phelan's address, in

part, was as follows:

"I have been spending a few weeks
in the high Sierra region and, on account
of my early association with this work,
I could not resist coming here today.

Mayor Rolph has generously, in his

speech, called me the 'Father of Hetch
Hetchy.' I came to the mountains seek-

ing a renewal of youth, and lo! I have
been placed in the category of ancestors.

But I desire to share the honors of pa-

ternity with others better deserving.

Under the new charter the city govern-

ment was directed in 1900 to investigate

the sources of and provide for the City

and County a municipal water supply,

and, with that purpose in view, when
elected Mayor, I appointed eminent civil

engineers to compose the Board of Public

Works. They were Col. George H. Men-
dell, U. S. A., retired; Marsden Manson
and Jeremiah Mohony, contractor and
builder, who, in turn, appointed C. E.

Grunsky City Engineer. These men
knew, after investigation, that there was
one site in the mountains to be preferred

above all others, available and adequate
for municipal water supply purposes, and
that was Hetch Hetchy Valley and Lake
Eleanor. They jealously guarded their

information, which they brought to me
and, on their advice, I secretly filed upon
the lands in my own name, subsequently
turning my rights over to the City. Se-

crecy was desirable to avoid the inter-

ference of rival claimants, speculative
locators and cormorant corporations, and
I acted as an individual under legal ad-

vice because there was a question as to

the right of a municipality, as such, to

make a filing under the statute.

Fought by Nature Lovers

"Application was then made to the

Interior Department for a reservoir right

of way, and the long fight was thus
inaugurated. The 'nature lovers,' well

organized, denounced the proponents of

this plan as vandals, and the City of

San Francisco as a purblind Philistine

seeking to destroy the beauties of nature.

It is safe to say that every paper in the

United States was in opposition, and
every selfish interest, which deprecates
public ownership, was arrayed against
the City. Secretary of the Interior E. A.

Hitchcock, in the Roosevelt Cabinet, de-

cided that the Department had no juris-

diction. On review he reaffirmed his de-

cision; and here I desire to pay a tribute

to the well-beloved Theodore Roosevelt,

who was our steadfast friend from the

beginning. No man loved nature more
ardently, but no unbalanced sentimen-
talist could turn him from his desire to

confer a benefit upon a million human
beings living by the principal port of the

United States on the Pacific, and free

them from corporation dictation; while,,

at the same time, by the conversion of
a meadow into a lake, enhance the scenic;

values of the Sierras.

"In this crisis Theodore Roosevelt re-

ferred the legal question to another mem-
ber of his Cabinet, because, as the Presi-

dent said, 'He is a Californian,' and noth-
ing discouraged by his concurrence in
the opinion of Secretary Hitchcock, ad-
mitted that he had made a serious error
by not, as a matter of course, referring
it to his Attorney-General. The Attorney-
General decided that the Department of
the Interior had jurisdiction, and Theo-
dore Roosevelt rejoiced with the people
of San Francisco, who were granted the
rights petitioned for by Secretary Hitch-
cock's successor, James A. Garfield.

Flays "Willful Betrayal"

"Then President Taft's administration
followed, and the notorious Secretary of

the Interior, Ballinger, was installed in

office and, although he had promised me.
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on the presentation of a letter of intro-

duction from the retiring President, that

he would not disturb any act of his prede-

cessor, he soon gave notice to the City

to show cause why the rights should not

be revoked. He was presently relieved

from office, and; just at the close of the

Taft administration, Secretary Walter

Fisher heard the City's case, and he rec-

ommended that application be made to

Congress. The tide of opposition was

growing. Robert Underwood Johnson,

editor of the Century Magazine, led the

fray until, during the hearing before

Fisher, after having pronounced a eulogy

on the beauty of Hetch Hetchy Valley,

he was forced to admit on the stand that

he had never seen it. The corrupt city

government then delivered a body blow

by declaring, through its Board of Super-

visors, that the Hetch Hetchy was an

inferior site and that they formally

abandoned it in favor of the Blue Lakes,

which somebody had for sale. The Ham-

mond and Hammond Hall interests filed

rights for which the City was obliged to

pay a million dollars, as a price of re-

covery of its own property, lost by will-

ful betrayal.

"The Woodrow Wilson administration

succeeded, with Franklin K. Lane as

Secretary of the Interior, who, however,

was disqualified from acting because he

had been San Francisco's City Attorney.

But his services were invaluable in ad-

vising Congress, and, after several years

of persistent campaigning, both Houses

finally voted the Raker and Pittman bill

giving the City all she claimed as neces-

sary for the development of water and

hydro-electric energy. Delegations head-

ed by Mayor Rolph, consisting of Chief

O'Shaughnessy, City Attorney Long,

Clerk of the Board of Supervisors John S.

Dunnigan, Raymond Baker and many

others, managed, one way or another, to

interview separately each member of

both Houses, to impart information and

to promote the measure. After holding

the bill nearly ten days, President Wilson

affixed his signature, and George Harvey,

who liked him not, declared in the North

American Review that it was a most

courageous act, for which he gave due

praise to the President because, said

Harvey, it was opposed by the entire

press of the United States. But Harvey

also said that so great was the opposition

that he made a personal investigation,

and declared that the President could

not have justly done anything else.

Ends Long Conflict

"Now, after 22 years of conflict and
construction, the O'Shaughnessy Dam,
holding back the waters tributary to

Hetch Hetchy, is an established fact. It

is the work of a great engineer, and no
scandal has tarnished the enterprise. It

has, indeed, made the mountains more
beautiful and its foes are now friends."

Chairman Hayden then called upon
Engineer O'Shaughnessy to respond to

the oratorical tributes paid him by the

previous speakers. After opening his ad-

dress. Engineer O'Shaughnessy called

forward those men who had assisted him
in the work of directing the dam con-

struction.

Engineer O'Shaughnessy's address, in

which he reviewed the work completed
and the obstacles overcome, was as

follows:

O'Shaughnessifs Speech

"We are all glad to be here today to

participate in the pleasure of dedicating

this great structure, which is 341 ft. in

height from the bottom of the foundation

to the present crest. One hundred and
fourteen feet of the foundation work is

submerged at the present time with

water on the downstream side.

"To accomplish this work it was neces-

sary to build four auxiliary dams, one on
the upstream side to divert the main
river into the tunnel; one on the down-
stream side 1,000 ft. below to stop flood

water from backing into the excavation,

and as the excavation progressed it was
necessary to build two auxiliary slender

dams, one immediately above the excava-

tion and one below, before the pouring

of concrete was undertaken in the main
foundation.

"Peaks ol floods in these high moun-
tain regions come every year from melt-

ing snows on the 10th of June. At no

time did the floods damage the founda-

tions. They did, however, interfere with

contractors' operations in bringing sand

and materials from three miles up the

valley.

"A camp to house 250 men was on the

floor of the valley half a mile above the

dam, as well as the remains of the exist-

ing camp which you see. As many as 500

men were employed on the project at one

time, and a great many lives were lost

through accidents incidental to this

dangerous work.

Data on the Dam

The whole floor of the valley was en-

tirely cleared of timber in two operations.
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the first in 1915, when all the lower por-

tion of the valley was cleared of timber,

and the second in 1921-22, Avhen the re-

mainder of the reservoir basin was
cleared.

"The present dam, built in the shape
of an arch, with a 700-ft. radius, at the

bottom of the foundation is at elevation

3,386. The bottom valve elevation is

3,508; initial crest elevation, 3,726;

length of crest, 600 ft; storage capacity,

66 billion gallons; drainage area, 294,000

acres; reservoir area, 1,500 acres; total

concrete volume, 398,967 cu. yds.; exca-

vation, 207,992 cu. yds.

The material from the excavation was
hauled by train and deposited for a half

mile up the valley. The weight of metal
work in the valve system is 2,155,507 lbs.,

or over 1,000 tons.

"The entire contract estimate of the

Utah Construction Company is $6,114,-

648.86. The contract price for valves

made in San Francisco, Philadelphia and
Boston is $532,707.48, which makes a

total of $6,647,356.34.

Comparison Shoivs Advantages

"The Ashokan reservoir of the City of

New York, practically double the capacity

of the Hetch Hetchy, has cost $32,000,000,

which, reduced proportionately, would
make a cost of $16,000,000 for the same
volume as Hetch Hetchy. The Ashokan,
however, is low level, with no power
potentialities, so it is my thought that

Hetch Hetchy will be very much appre-

ciated by our future inhabitants of San
Francisco, who have been struggling for

50 years to obtain a municipal water
supply.

"An estimate was made of $4,500,000

for the completion of this project in 1910.

Those of you who are familiar with the

construction business are aware that the

dollar of today will buy as much as the

50 cents of 1910. Common labor has
increased in price from $2.50 per day up
to $4.50 per day. Other labor has risen

in similar proportion. Materials have
also advanced. Cement, steel and all

other materials have advanced at least

50 per cent beyond the 1910 prices. The
powder which I purchased before 1910

for about 6 cts. a pound is now very near-

ly 20 cts. a pound. Hence, no explanation
or apology is offered for the fact that as

much cannot be completed now with the

same money as in the period of 1910,

when this hasty estimate was made.
"Another feature must be borne in

mind that the project has been advanced
from the 60 million to 150 million gals.

a day water supply project to one of 400
million gals, per day, and all our plans
have been laid to carry through the
project of greater magnitude.

West's Largest Reservoir
"The construction of a dam of this

magnitude and the occupation of this
valley for a reservoir were forced on the
City of San Francisco by interests an-
tagonistic to human welfare. Practically
$300,000 was spent between 1910 and 1912
preparing engineering reports on all

streams in California from Mount Shasta
to Merced to defend the City's rights,
which were about to be abrogated to the
use of this valley. The bill has been high
but the prize is worth the cost. San
Francisco has today the largest reservoir
of any city west of Chicago. More water
is held in this one reservoir than in the
combined reservoirs of Los Angeles and
San Diego. The work has been honestly
done by the Utah Construction Company.

"I feel extremely flattered by the very
touching remarks made by Mayor Rolph
in relating my association with this
work. It would not be fair, however,
without distributing the credit for the
successful completion of this project to
the different other men and assistants
who have been associated with its suc-
cess. With your permission I will intro-

duce Mr. W. H. Wattis, managing di-

rector of the Utah Construction Com-
pany; Mr. Hank Lawlor, superintendent
of the Utah Construction Company, and
Mr. A. E. Paddock, the active superin-
tendent and engineer in charge of con-
struction. The City's forces have been
ably represented by Mr. L. T. McAfee,
who supervised the excavation from 1919
to 1920. He also had charge of the con-
struction of the Twin Peaks tunnel and
Stockton Street tunnel in San Francisco.
Mr. C. R. Rankin, who was resident engi-
neer during the pouring of all the con-
crete and the placing of the gate valves,
is the senior engineer and employe on the
Hetch Hetchy project, having been with
us since April, 1914, when the first survey
was made into the dam- site, and is now
going to have charge of the construction
of the pipe from Irvington across the
Bay at Dumbarton to Pulgas tunnel.

"Mr. Nelson A. Eckart, my principal
assistant, who was in active charge of
all the Hetch Hetchy project from the
mountains to the sea and whose previous
experience in completing the Municipal
Railways in San Francisco is known to
you all. The design for the structure of
the dam is due to Mr. R. P. Mcintosh,
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who is the principal designing engineer

on the Hetch Hetchy project and who has

been associated with me for over twelve

years in engineering work. Mr. R. J.

Wood has been associated with Mr. Mc-
intosh in the design of all the engineer-

ing plans and to Messrs. Mcintosh and
Wood I feel very much indebted.

Will Carry On Work
"The foundation has been put in by

this generation, which will enable the

dam to be carried in the future to a

height 85 ft. greater, and wlaich will in-

crease its storage capacity about 50 per

cent. This acts as a declaration of a

definite policy on the part of the City of

San Francisco to carry on and build in

the future at a later date a very much
higher dam.

"Mr. Davis, late chief engineer of the

United States Reclamation Service,

thought it should be carried still higher,

but that is a problem we shall have to

defer for a few years until more pressing

needs are solved.

"At a point twelve miles lower down-
stream, at Early Intake, has been built

the main aqueduct, practically 20 miles

in length, between Early Intake and Moc-
casin Creek. All but 4,000 ft. of tunnel

lias been excavated on this work. It is

programmed to have it finished, lined

with concrete 16 months from date, when
the power house will be all equipped,

ready for service, and we shall have an-

other celebration. This will develop about

300,000,000 kilowatt hours. There is a

total now of 370,000 used in San Fran-

cisco and the great problem of the com-
ing year will be to arrange a safe and
sane handling of this enormous power
crop. Practically 70,000,000 kilowatt

hours furnish the City's immediate needs
for street lighting and driving the munici-

pal railways. The great question of the

future is what to do with the other units

of power to be developed and it will need
all the statesmanship in San Francisco

to sit down and help solve in a safe and
sane manner this problem. There are

possibilities for "developing over a billion

kilowatt hours of power still on this

project, one by building a tunnel from
Hetch Hetchy to Early Intake and putting

in a power house at that point, which
vwU develop possibly 80,000 hydro horse-

power, another by building a high line

canal from Eleanor to above Early In-

take which will develop 40,000 horse-

power. Other possibilities for power may
be developed on the higher Cherry and
other reaches of the City's watershed.

Stupendous Task Ahead
"The great present problem is to get

a market for our existing power units,

so that it will bring in a revenue and
help to pay interest on the bonded in-

debtedness, and, secondly, to provide

money to complete the aqueduct between
the Moccasin Creek power house and
Irvington. This will have practically 49

miles of tunnels and 45 miles of pressure

pipe across the San Joaquin Valley, the

cost of which will be practically $30,000,-

000. The rights of way are now being
acquired for this pipe and pole line for

a width of 110 ft. across the valley. Tun-
neling will be less difficult than the

Sierra tunnel just completed, where enor-

mous volumes of water were disclosed

in shafts and made operations very

difficult.

"The Bay Division of the project be-

tween Irvington and Crystal Springs

reservoir, about 22 miles in length, is

in a very forward condition. The Pulgas

tunnel, through the Coast Range of hills,

8,700 ft. long, will be bored through in-

side of two months, and contract has
been let for 21 miles of steel pressure

pipe by which water from Calaveras and
Niles Canyon can be brought across the

bay at Dumbarton and placed in Crystal

Springs reservoir.

"In obtaining our grants the govern-

ment made a mandate that the City

should develop power. Development of

power in small units is not economically

justifiable, so we can stand on the wis-

dom of the policy of developing an initial

large power unit, even if it does promote
controversy and discussion in the dis-

posal of the product. There were many
difficulties and controversies involved in

undertaking the construction of this

project.

Built Despite Critics

"The thought was suggested that we
had no foundation for a dam of any kind.

Others suggested that we move down the

canyon half a mile. Many others sug-

gested we use motor trucks instead of

steam cars for handling our plant and
equipment, and many others threw rocks

through the plate glass windows for the

pleasure of hearing the cracking glass,

but in spite of all the critics this work
has been carried to a final achievement.

"Our relations with the farmers of Tur-

lock and Modesto have become most
friendly and harmonious. They have built

a large dam holding over 270,000 acre

feet of water at Don Pedro. This makes
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a lake that extends back as far as Jack-
sonville. Before this lake was filled we
built a siphon conduit 9 ft. 6 ins. in

diameter under the lake for our aqueduct
to San Francisco. Part ol our railway
had to be elevated and changed across
Six Bit Gulch, which was paid for by
the Irrigation Districts of Turlock and
Modesto, so that altogether our relations

have been most friendly.

"The Department of the Interior and
Department of Agriculture acknowledged
the filing of all our maps and our rela-

tions with each of those departments
have been very harmonious.

"Finally, my hope is. that the future

people of San Francisco will treasure

it and guard it as one of their greatest

inheritances."

Former Mayor P. H. McCarthy followed
Mr. O'Shaughnessy, eulogizing the chief

engineer and his staff of assistants, and
paying tribute to Mayor James Rolph, Jr.

Placing of the plaque bearing the in-

scription, "O'Shaughnessy Dam," on a
fountain on the dam was attended by
a simple ceremony at which congratula-

tions were extended to the Chief Engi-
neer. Motion pictures of the scene were
taken by the ofiicial cameraman of the
Engineer's Department.

Visitors inspected all parts of the dam,
descending several hundred feet into its

depths and operating the valves through
which million of gallons of water poured
each minute.

At the time of the dedication, the res-

ervoir was at its peak and the eighteen
siphons were jetting forth hugh streams,
which tumbled down the side of the dam
in a great white sheet. The noise of the

roaring siphons prevented the dedication

ceremonies being held on the dam.

Has Natural Beauty

The O'Shaughnessy Dam and the Hetch
Hetchy reservoir stand as a refutation to

so-called "Nature lovers," who opposed
its construction. Here, spreading for

seven miles up the valley, lies a placid

lake which is destined to become a mag-
net to all real nature lovers. Caught be-

tween two mountains and trapped by the

barrier of stone and steel, it is a sight

that would warm the hearts of those who
delight in natural beauty. In the distance
two waterfalls, like two immaculate rib-

bons, streak down the side of the canyon
and are reflected in the huge man-made
mirror. None has more accurately ex-

pressed the scene than the caption writer
of a San Francisco newspaper, who

placed the words over a photograph of

the dam and reservoir: "Where Beauty
and Utility Wedded."
Down the canyon, racing toward San

Francisco, the water rushes for twelve
miles through a stream as primitive as
the day on which it was created. The
river in many places is inaccessible, due
to the steepness of the canyon. From
the i^arly Intake diversion dam and
portal the water will be transported in

pipes and through tunnels for 156 miles
to San Francisco. The total distance from
the O'Shaughnessy Dam to San Fran-
cisco is 168 miles. En route this water
will be diverted through power houses to

develop electrical energy for the opera-
tion of municipal projects and sale to

industries.

The flow of the water through the dam
is regulated by twelve balanced needle
valves. Six of these, which are 3 ft. in

diameter, regulate the flow to San Fran-
cisco, and others, which are 5 ft. in

diameter, control the flow which goes to

the Turlock and Modesto Irrigation Dis-

tricts, lower down the Tuolumne. The
siphon spillway carries 15,000 cu. ft. per
second.

The dam is constructed to allow for

expansion and contraction, due to tem-
perature changes. It is divided into

blocks, separated by copper strips, where
slight movement can take place.

Some Obstacles Overcome oti

Construction

The primitive nature of the surround-
ings in the Hetch Hetchy district and
at the site of the dam was one of the
many obstacles overcome in the con-

struction of the dam. In order to get con-

struction material into the mountain fast-

nesses it was necessary to construct the
Hetch Hetchy railroad. The City built

68 miles of standard gauge system, start-

ing at a junction with the Sierra Rail-

way in the foothills. This road follows

in a general way the line of aqueduct.
A total of 300,000 tons of material will

have been carried on this road before
the project has been completed.

The road has also acted as a common
carrier, transporting lumber from new
mills in the adjacent forests and other
freight for local inhabitants. While being
constructed for carrying materials into

the project, this road is probably one
of the most scenic railways in the United
States, running through a wild country
where all manner of wild game can be
seen from the trains and along the edge
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of mountains overlooking sheer cliffs of

several thousand feet.

Another obstacle encountered in the

construction was the character of rock

on which the foundation was placed.

Most of the foundation work is 60 ft.

below river bed, while some of the work
is placed at a depth of 118 ft.

In beginning the work of construction,

the Tuolumne River was by-passed from

the site of the proposed foundation

through a tunnel 25 by 25 ft. Four sup-

plementary dams were needed to reach

a foundation. A log crib dam was placed

200 ft. above the foundation site to divert

the water through the tunnel. Then a

down-stream dam was constructed to

keep the water from backing into the pit.

Two additional slender dams were then

placed in the pit at a depth of 40 ft. to

intercept water and gravel from coming
into the bottom of the pit until the foun-

dation had been reached.

Grooved pot holes were encountered

at the bottom which were covered with

the scum of centuries. A sandblast and
brushes suflBced to clean off the granite

base for a desirable contact for the

concrete.

In August, 1921, the excavation work
was completed and concrete was poured

into the forms at the rate of 25,000 cu.

yds. a month. This was continued until

the day of the dam's completion, March
23, 1923.

Another large task in the construction

of the project was the necessity of drill-

ing an 18-mile tunnel through the Sier-

ras, 9 miles of which will be lined with

concrete.

More than 500 persons have availed

themselves of the week-end excursions

being promoted by the office of City

Engineer O'Shaughnessy to the Hetch
Hetchy reservoir and O'Shaughnessy
Dam since its completion.

A special train leaves San Francisco

every Friday evening, arriving at the

damsite Saturday morning and leaving

the dam site Sunday afternoon and arriv-

ing in San Francisco early Monday morn-
ing.

Under plans of the City Engineer's

office a different group of business and
professional men and women will be
taken to the project each week. The
trips are under the direction of Assistant

Superintendent L. B. Cheminant of the

Hetch Hetchy Railroad and can be made
at a nominal cost.

NEED OF PROPER MAINTENANCE
OF IMPROVED ROADS

By John S. Crandell, Consulting Engineer,
The Barrett Co., iO Rector St.,

New York, N. Y.

The Canadian Good Roads Association
has for its slogan "Adequate Mainte-
nance Means Road Economy." That is a
pithy statement of fact. It would be
well to teach it to school children so

that it might be implanted in the minds
of the maturing generation. There are

many adults who never seem to be able

to grasp the idea that road maintenance
is a necessity. There are many voters

who are willing and anxious to spend
money for road construction but who are

aggressively against any road mainte-

ance fund. The task of educating these

people to realize that adequate mainten-
nance means road economy has been and
continues to be difficult in the extreme.

If we can start with the children and
instill in them the idea of maintenance
then a large share of our worry will be
done away witth.

Severe Test of Roads
During the past year, winter and traffic

combined have put our roads to the most
severe test possible. Those roads that

have consistently received careful, pains-

taking and intelligent upkeep have come
through the ordeal in first class condition,

while those that were slighted, skimped
and neglected are now close to ruin. Last
winter was especially severe, and traffic

never was so heavy, so it was certain

that only the best could come through
intact. There was no type of improved
road that was not injured, and in many
cases the damage to the high cost roads

was much greater than that done to the

cheaper types. Many people still have
the notion that because a road is expen-

sive in first cost that it will be perfect

forever and ever. Therefore mainte-

nance is disregarded until suddenly the

pavement breaks up so badly that recon-

struction is necessary.

There are fertile regions in both Canada
and the United States that are almost
without inhabitants because the highways
are so poorly maintained that communi-
cation with the markets is costly, difficult,

and sometimes impossible. Municipali-

ties are the natural markets for the farm-

er, and the townsman must take as much
interest in the country roads as he does

in his own municipal thorofares. Nor
may he neglect the town streets, think-

ing to use the provincial highway system
when he wants to ride. All too often

the motorist leaves a splendid country
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road and enters a wealthy city over really

abominable pavements.

V((luc of Wf'U Trained Ma'uilcnance Crew

The trouble w^ith most roads and pave-
ments is not I'aulty construction but lack
of adequate maintenance. It is not neces-
sary in the smaller cities to keep an ex-

pensive maintenance crew^ of a large num-
ber of men working all the time But you
must have a small gang trained to main-
tenance work, on whom you can depend
for faithful service. This gang may be
used for construction work, too, but its

primary reason for existence is to be
ready any day to maintain the highways.
When a break in a pavement appears this

gang of three or four men will immedi-

ately patch it. When chains on motor
cais wear ruts in the surface of the pave-
ment these men will repair the damage-
immediately. When the small boy builds
a bonfire on the new road the gang will

be on hand next morning to remove the
burned pavement and patch. When the
weather is bad the gang will be making
up cold-patch mixtures to be used when
the weather is good. And when they
have all the pavements in town in first

class shape they will be turned over to

construction work until they are again
needed on maintenance.
Townships and counties need mainten-

nance gangs or maintenance men just as
much as the towns. The more pro-

gressive localities have realized this and

VIEWS SHOWING THE BAD EFFECTS OF POOR DRAINAGE.
Upper View Shows Concrete Road at Spring- Valley, N. Y., Built in 1912, Beins (^ovored

with Tarvia A and Limestone Chips in July, 1922. Middle View Shows the Condition of
the pavement in November, 1922. Lower View Shows the Same Place in April, 1923.
The Pavement at this Point Is in a Cut and Water Seeped Under the Slab and M»>aved
in Freezing. Only this Section was Damaged; the Rest of the Pavement Came Tlirough
the Winter in Perfect Condition.
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they are cashing in on their foresight

now. Traffic is coming their way; their

hotels are full, their merchants are doing

good business, their farmers are prosper-

ous, and the towns are in flourishing con-

dition. But let maintenance slacken ever
so little and a difference will immediately
be felt. Trade lags, tourists stop, farm-

ers travel less and stagnation appears.

We must have good roads, and that

means we must maintain them.

As traffic increases, the task of main-
taining our improved roads becomes
greater and greater, and the longer we
defer maintenance the more formidable
it grows until finally, if we wait too long,

it is a matter of reconstruction rather

than maintenance.
Maintenance and Reconstruction

How shall we differntiate between
maintenance and reconstruction? Is

tliere any line of demarkation between
the two? Can we say that if we apply

surface treatments of tar to macadam
or bituminous or concrete roads that that

is maintenance, but that if we apply a 2

in. wearing course over an old road that

is construction or reconstruction? There
are a number of road authorities who
believe that once the road is constructed

it is always a question of maintenance,
no matter what is done to the road, unless

there is relocation and new drainage.

This is the extreme view, and probably
most highway officials will not concur in

it.

Pavement Characteristics

Pavements are as individual as persons.

Some stand up and take punishment un-

der adverse conditions for a long time
before they fail, and then they go all to

pieces. Others fail gradually, a hole de-

velops here, a wave there, a stone comes
loose, a slight depression, and slowly the

pavement becomes worse and worse un-

til it is almost impassable. Some go bad
in spots, just as a man becomes bald.

Some, like the old cow, just "give out"
from no apparent cause. Some begin to

crack and break up as soon as they are
laid, while others scale and peel as

though they had some skin disease. And
you never can tell how they are going
to act, even though you know all the facts

about their construction, because traffic

and weather may bring about conditions
wholly unforeseen.

Neio or Careless Maintenance Gangs
But as soon as trouble is noticed, main-

tenance of the most painstaking kind
should be begun. Now I said "painstak-
ing, and I mean just that. An examin-
ation of the roads throughout the eastern

part of the United States this Spring con-

vinced me that the maintenance gangs
have either grown careless, or that new
gangs are at work who do not know
their business. The patching, filling of

cracks in concrete, cleaning of ditches

and culverts, repairs to guard rails, and
the upkeep work in general is not nearly
so good as it was a year ago. While I

admit that there has been vastly more
of it to be done this year, and that the

men have had to work faster to keep
up with the breakdowns, it still remains
a fact that the work has, in many cases,

been carelessly done, with almost total

disregard of instructions.

Patching With Refined Tar
Successful patching with refined tar

does not call for any great skill, but it

does call for a lot of common sense. And
to be quite successful in this class of

work a little experimenting should be en-

couraged. Tarvia KP, which is so exten-

sively used for cold patching, is a uni-

form product, so that no matter where
it is purchased, it will be found always
the same. But the tar that goes into

a patch is only about 10% of the total

material. The other 90% is stone and
sand or stone alone. Stone varies with
its location in the quarry as well as with

its geographical position, yet many road
men take no heed of this variation, and
make up all their batches of patching mix
as if the stone were as uniform as the

tar. Sands, too, vary greatly. There are

hard sands, and soft sands, sharp sands
and round sands, clean sands and dirty

ones. It stands to reason that a hard
stone, like trap, will not produce the

same kind of mix that a soft limestone
will. Nor will granite, another hard
stone, act like trap. Nor will all granites

act similarly. Then again, the sand that

is generally used in the mix will make
considerable difference in the way that

the stone itself acts. A little experiment-
ing will enable you to determine what is

the best proportion of materials to use.

Then, having found by trial the best

mix, stick to it, and make all your other

mixes with the same materials and in

the same way.
Many of the soft limestones need no

sand. The sand is a filler to fill the

voids between the pieces of stone, but
when soft limestone is used there is con-

siderable fine material worn off the stone

which takes the place of sand. This is

not the case when the harder stones are

used. A mix made of hard stone alone

will usually be unsatisfactory because the

patch will be an open mix, water can
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enter it, and disintegration is almost cer-

tain to result.

There are a few roads that require
patching only. There are others that re-

quire more extensive maintenance. Patch-
ing takes care of actual breaks, while a
surface treatment saves the surface and
keeps the pavement intact.

T(ir Sitrfacf Treatment of Concrete Roads
New York State during 1922 maintained

many miles of concrete with tar surface
treatments. In this work both hot tar

and cold tar applications were tried. The
hot tar seems to provide a more durable
coating, and a mat is built up of consider-

able thickness. The hot applications re-

quire greater care, both in original work
and in maintenance, but the results seem
to indicate that such care is well repaid.

Where hot applications are made it is

necessary to cover the tar with % in.

hard, tough stone chips. A sand cover
will not do. The large sized chips are
rolled into the tar where they are
anchored fast. The large chips prevent
any waving or bunching of the tar coat-

ing, and they also provide an excellent

surface for both motor and horse drawn
traffic. Such a surface is really skid-proof.

Aonormt of Tar Used
The amount of tar used for the hot

surface treatments is about % gal. per sq.

yd. of surface. This is sprayed over the

concrete in one application. Sometimes
it is better to give the concrete a prim-
ing coat of cold application tar at the

rate of i/4 gal. per sq. yd., following this

with 1/3 gal. of hot tar. This method will

be found to be best when the concrete
is scaling badly or where the laitance is

not worn off evenly. When cement con-

crete sets there is a sort of scum that

rises to the top, forming a layer much
like icing on a cake. This is called

laitance. It wears away in the course
of time leaving the aggregate of the con-

crete exposed to traffic. It is then that

the tar surface treatments are necessary
and advisable. But do not attempt to

surface-treat a new concrete road unless
the laitance is removed in some manner,
for the tar will peel up with the laitance,

leaving the concrete unprotected.
If the concrete wears so badly that a

surface treatment does it no particular

good, then a 2 or 3 in. tar penetration
macadam toppng should be laid over
the concrete. If the concrete breaks up
in springtime it is a sign that drainage
is the fault, and no top or maintenance
of any kind will help. During March and
April of this year I saw many concrete
slabs badly heaved and broken because

the soil had not been properly drained
before the pavement was laid. There is,

of course, no way of maintaining a pave-

ment of any kind under such conditions.

It is useless to put a tar wearing course
on top of a poorly drained concrete road,

for if the concrete heaves and cracks so
will the top.

The Macadam Road
The macadam road is by far the best

road for horse drawn traffic, but the
macadam road, as all very well know,
does not last under motor cars, unless
it is protected by giving it some kind of

a bituminous surface treatment. Then,
with careful maintenance, there is no
good reason why a macadam will not
last indefinitely unless heavy motor truck
traffic appears.

Immediate Repair of Surface Breaks

Macadam may be either water-bound
or tar-bound. The latter type, of course,

gives a more lasting and stronger pave-
ment. Maintenance is carried out in the

summer for both types. It is extremely
important that all surface breaks be re-

paired as soon as they appear. For this

purpose it is wise to keep on hand a few
barrels of light refined tar so that patches
may be made at any time. Some states

scatter barrels of patching material along
the roads, so that the repair men may
have a handy supply. The barrels should
have a tight fitting cover to keep out
dirt. At convenient places there should
be kept supplies of stone. There will be
no excuse for roads not being always in

good condition, provided the drainage is

right.

Practice in One Small City

Every year or two the road should be
surface treated with light refined tar ap-

plied at the rate of from i/^ to % gal. per.

sq. yd. The amount varies with the condi-

tion of the road to be treated. New
waterbound macadam requires about %
gal. for the first treatment. This should
be reduced each year until the thinnest

coat that will protect the road is applied.

One of the best paved small cities J ever
saw was in Pennsylvania where nearly
all the streets were built of waterbound
macadam and treated yearly with Tarvia
B applied at the rate of 1/10 gal. per yd.

The streets were always in perfect con-

dition, and the cost of maintenance was
less than 2 cts. per yd. per year. This
was before the war, but even now the
cost is not 3 cts. The business streets

are tar macadam, and are surface-treated

annually. The low cost resulted from the
city engineer sitting personally on each
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job day in and day out, and the excellence

of the work was due to the same cause.

Avoid Heavy Mat Coats

It is a mistake to apply too much tar

year after year so that heavy mat coats

are built up. Often it is better merely to

patch the breaks, and surface treat every
two or three years. I have seen failures

come where the engineer insisted on
treating little used streets with V2 gal.

per yd. yearly. Unless the road is flat

it is diflSiCult to apply as much as this

to a surface that has had a treatment, for

the tar will run to the gutters. Excessive
maintenance like this may be worse than
none at all.

Tar-bound and asphalt roads require

surface treatments from time to time.

Asphalt may be kept in good condition

with an occasional tar surfacing. The
tar surface treatments over asphalt pro-

long the life of the asphalt in a rather

odd way. Oils from motor cars soften

asphalt to such an extent that on heavily

travelled streets rutting occurs. Ruts
over an inch in depth are often formed
and it is impossible to roll them out or to

harden asphalt. Tar is not affected by
the oil and it therefore oil proofs the
asphalt and prevents it from ruttting,

bunching and pushing.

The foregoing is from an address be-

fore the recent Convention of the Union
of Quebec Municipalities.

COMMENTS ON THE COLORADO
RIVER PROBLEM

By C. E. Orunsky, Consulting Engineer, 57
Post St., San Francisco, Calif.

Among the larger of the domestic prob-

lems with which this country is immedi-
ately concerned is the Colorado River
problem.

International Aspects of the Problem
By inaction the international aspect of

this problem is annually growing more
serious. As advisor to the Secretary of

the Interior on such matters the writer

In 1907 called attention to an intolerable

situation and suggested a plan of pro-

cedure to prepare the way for the pend-

ing interstate and international projects.

It is perhaps not generally known that by
Indirection rights are held by the Im-

perial Irrigation District of California,

through a subsidiary Mexican concern on
foreign territory, entirely without treaty

sanction or protection and subject to con-

ditions which may become embarrassing
If a suitable treaty arrangement with
Mexico be too long delayed.

The Interstate Pact
The Colorado River problem can not be

solved without giving proper considera-
tion to the fact that this river is an in-

ternational river. The interstate pact,

recently agreed to by a commission com-
posed of a representative from each of

the seven states in the watershed of the
river and Mr. Herbert Hoover, as repre-

sentative of the United States, and now
ratified by all of the watershed states ex-

cept Arizona, is only a first step toward
the solution of the problem. If conflict-

ing interests between upper and lower
groups of states are to be recognized as
indicated in the pending pact then, too,

the states within the two groups may
well ask as does Arizona, "What will be
the situation 40 or 50 years from now?"
Each of the states in the upper group
is interested in knowing what proportion

of the water agreed to be left in the river

for the use of the lower group it will be
expected to furnish—just as each of the

states of the lower group may desire to

know at the outset what proportion of

the water and what proportion of the

power output will ultimately fall to its

share.

The Position of Arizona
It is not surprising then to find Arizona,

with a limited area only that can profit-

ably be covered with water, in the atti-

tude of wanting to know. There is some
basis for the fear that if, for example,
the Boulder Canyon dam be constructed

and a power plant be there placed in op-

eration, the predominating benefit will

go to those regions where industries are

already well established—that the south-

ern portion of California will absorb an
undue proportion of the energy made
available at the cost of Arizona's future.

A similar fear is expressed in the matter
of the beneficial use of water for irriga-

tion. Who, if there be no understanding

on this point in advance, shall prevent

the extension of irrigation to the most
favorably located lands regardless of

state boundaries to the exhaustion of the

water supply, thereby possibly depriving

one state or another of making develop-

ments which, though perhaps not im-

mediately attractive from an economical

standpoint, may yet be of equal or great-

er value in a broad scheme based on ulti-

mate greatest good to the greatest num-
ber?

Interstate Power and Irrigation District

No reasonable regulation of the flow of

Colorado River by storage appears fea-

sible except under control of some higher

authority than that of the individual
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state. This principle lias already been
recognized in the creation ol' the Com-
mission which has formulated the inter-

state pact. The federal government is

the agency that should logically be looked
to, to effect the regulation and to appor-

tion the output. But, there may be ob-

jection to the vesting of this control in

the United States, burdening the nation
with a problem which primarily concerns
the Southwest, and some thought must be
given to the alternative to which atten-

tion was called in a recent address by
Governor Scrugham of Nevada, at a
meeting of the PaciPc Coast Electrical

Association, which provides for the foi*-

mation of an interstate power and irri-

gation district. This is a practical sug-

gestion and If those who are directly in-

terested prefer the district control to

federal control, why not?

The Time Element
An interstate district, however, could

not, any more than the United States,

prevent development along the lines of

least resistance regardless of state

boundaries unless there be some prear-

rangement between the states to restrict

undue demands upon water and power
output in the localities whose other facil-

ities are already well developed. The
time element must, in other words, be
taken into account and the desirable ul-

timate conditions must be forecast and
carefully weighed. State boundaries will

have to be considered although it is self-

evident that in such large problems as

that of the Colorado River the Ideal so-

lution should be independent thereof, ex-

cept that their recognition may aid In

securing desirable widespread, rather

than concentrated, utilization of both
water and power.

How Much Water Should Go to Mexico?
But it must not be overlooked, as al-

ready stated, that the Colorado River
problem is an international problem. We
may take satisfaction in the knowledge
that the water in this river originates in

the United States and that if we retain

and use it all within our own borders our
neighbor to the south would have to be
content with a protest. This will never
happen. Thus far we have failed to set

a limit to the amount of water which Is

ultimately to be allowed to flow into

Mexico and the irrigated area in Mexico
has been growing apace. On this subject
our government was warned, as already
stated, in 1907, when Colorado River
water was used in Lower California on
less than 10,000 acres. Now the irri-

gated area in Lower California is about

200,000 acres. What shall be the limit,

and what agency other than the United
States can fix the limit?

Here is a case where the limit is not
set by the physical features of the coun-
try, but solely by the quantity of water
temporarily and ultimately available.

Inundation Dangers
And again, the Colorado River menaces

certain areas within the United States

with inundation when its waters run wild.

The great menace is to the lands of the
river's delta lying both in the United
States and in Mexico and the points

where this menace must be fought are
in Mexico. To be sure the frequency
of floods can be materially reduced and
the rate of channel deterioration by silt

deposits can be materially decreased with
such works as the contemplated Boulder
Canyon dam, but some of the flood waters
originate in portions of the river's water-

shed below Boulder Canyon and these

would still remain to keep acute the

situation in the river delta beyond our
boundary.

Federal Control of Proposed Large
Reservoirs

Owing then to this international aspect
of the question the United States should
remain in control of any proposed large

reservoirs on the Colorado River even
though construction and operation there-

of subject to government regulation be
delegated to a district, to a state, to a
group of states, or to a private corpora-

tion. It will remain incumbent on the
United States to arrange for the manipu-
lation of reservoir gates in such fashion

that the flood menace will be reduced to

a minimum and that interstate and inter-

national obligations will be respected.

PROPOSED ELECTRIFICATION OF
THE AUGUSTA, GEORGIA,

POWER CANAL
By Nisbet Winpfield, Consulting Municipal

and Hydraulic Engineer, Marion Bldg.,
Augusta, Georgia.

The City of Augusta, Georgia, is lo-

cated on the Savannah River, which
stream forms the boundary line between
the States of Georgia and South Caro-
lina. It is where the Fall Line joins

the Costal Plain, and is at the head of

navigation, 202 miles by river from the
Port of Savannah, Georgia. It is one of

the old Southern towns, being established
as a trading post in the Colonial Days,
and incorporated as a town shortly after

the Revolutionary War.
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Character of Business and Industries

The people of Augusta are conserva-

tive, but Industrious, and have built up
a community which is not only sound so-

cially but industrially. It is a noted tour-

ist resort, but this is merely by-the-way,

as the business of the community does

not depend on tourists.

The most important business Is the

handling of raw cotton and its manufac-
ture into cloth. Approximately one-half

million bales of cotton are marketed in

Augusta each year, and much of this is

used by the various cotton mills in the

city and immediate suburbs.

River steamers are operated from Sa-

vannah to Augusta. These make connec-

tion at Savannah with ocean-going ves-

sels, and in this way an all water freight

rate is established between Augusta and
Eastern ports. Cotton and cotton goods
are shipped from Augusta in this way,
and miscellaneous freight brought back.

Owing to the advantageous freight rates,

jobbers of all kinds of merchandise can
operate from Augusta to advantage.
Another important industry is lumber,

there being many planing mills and wood-
working establishments. These are sup-

plied from saw mills cutting long leaf and
short leaf pine in the immediate vicinity.

There are also boiler works, machine
shops and various industries usual in a

city situated as Augusta is, supplying a
large territory surrounding it.

Present Sources of Power
Practically all industries in and around

Augusta, including cotton mills, are op-

erated either by electric power or by
water power, applied direct to the shaft-

ing by means of water wheels, as is the

case with the industries supplied from the

Augusta Power Canal, which will be de-

scribed more in detail helow.

There are two sources of power; one
Is a hydro-electric development made by
damming the Savannah River eight miles
above Augusta, where a fall of 28 ft. net

is obtained, and 16,000 electrical horse-

power produced. This was constructed,

and is owned, by a corporation chartered
as the Georgia-Carolina Power Company.
The other is what is known as the
"Augusta Canal," a development made
many years ago, before any one had
heard of, or thought of, electric power
and transmission lines. The Augusta
Canal furnishes a total gross power of

12,000 horse-power.

]<Jeed for More Pouer
The entire capacity of both of the above

mentioned developments is now being
utilized by existing industries and street

lighting. Applications are constantly be-

ing made for power from prospective
consumers who desire to build in or near
Augusta, and from existing consumers
who desire to increase their plants.

Augusta being quite a distance from
the coal fields, it is not practicable to put
in steam plants and compete with elec-

tric power developed in the immediate
vicinity, so that if the city is to grow
and increase its commercial importance
as it should, it is necessary to develop an
additional supply of electric power.

How Additional Power Can Be Obtained;
Possible Sites for Hydro-Electric

Development
A study of the topographical maps of

the Savannah River Basin and profiles of

the main streams, all of which were avail-

able, discloses a number of sites where
hydro-electric developments could profit-

ably be made.
The total areas of watershed above

Augusta is 7,295 square miles. This ex-

tends back to the foothills and mountains
of the Blue Ridge Range, reaching an
extreme elevation of approximately 4,000

ft. above sea level.

The fall is quite rapid from the upper
end to the Piedmont Plateau, where the
elevation is about 1,000 ft. From that

elevation to elevation 100 (which is zero

on the river gauge at Augusta), the fall

is more gradual, but there are a number
of rapids and shoals offering excellent op-

portunities for development.
From Augusta to Savannah the river

passes through the costal plain, the fall

averaging only about one-half foot to the

mile, so there is no opportunity for de-

velopment below Augusta.
The drainage system above Augusta

consists of the Chattooga and Tallulah

Rivers, which form the Tugaloo, and the

Tugaloo and Seneca which form the

Savannah. The principal tributaries be-

low the junction of the Tugaloo and the

Seneca, are the Broad River from the

west and Stevens Creek from the east.

The fall in the Tugaloo from the junction

of the Tallulah and Chattooga to the junc-

tion with the Seneca River (a distance of

50 miles), is 260 ft. From the junction

of the Seneca and Tugaloo to the G<^orgia-

Carolina Power Company's Pond (a dis-

tance of 80 miles), the fall is 300 ft.

The fall from the Georgia-Carolina

Power site to Augusta, seven miles, is

50 ft.

On the Savannah River and tributaries

above Augusta, there are 18 possible sites

for hydro-electric plants. Some of these,

in the upper reaches, have too small
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drainage areas to make them of much
value alone, but as a part of a general

scheme they would become of great value,

as the power at any given plant is in-

creased by each development above it, on

account of the increase in pondage to be

drawn on during periods of low water in

the river.

Development for large powers must
necessarily be located on the lower

reaches of the main stream in order to

have sufflcient drainage areas to insure

a reasonable flow during dry seasons.

If all developments commercially pos-

sible were made on the Savannah River

and tributaries, the total power thus se-

cured would be more than 200,000-h. p.

No other stream in this section of the

United States has such possibilities.

With this fact clearly demonstrated,

and it has been by numerous surveys

and reports made both by the United

States Government and individuals, it

seems peculiar that more power devel-

opments have not been made in this

basin; but the cause of this is clear, if

unjustified. Every attempt made by indi-

viduals or corporations organized for the

purpose of developing these powers, to

finance a proposition, has been met with

the statement that there was no market
for the power within a reasonable dis-

tance of the development, and the pros-

pective bond buyers and underwriters

(with whom negotiations had been
opened) stressed the fact that the quan-

tity of power furnished by the "Augusta
Canal," and the low rate at which it was
delivered to the mills, made it impossible

for any other development to compete in

Augusta.
The prerequisite for considering the

financing of a proposed development was
that actual contracts for the power must
be obtained in advance of improvement.
This was manifestly impracticable, as the

power must first be available before new
consumers could be found.

The Georgia-Carolina development at

Stevens Creek on the Savannah River

was financed by obtaining a contract from
the Augusta Railway & Electric Co., by
the terms of which the Railway & Elec-

tric Company obligated itself to pay an-

nually a sum sufficient to meet interest

on all the Power Company's securities.

It required several years to find consum-
ers for the power, but all has now been^

EOld.

From the above it will be seen that

It will be diflicult to induce the owners or

promoters of any of the privately owned
sites of the Savannah River watershed

to develop any of their properties, on
account of the difficulty or impossibility

of financing the construction, so that it

is evident that additional power, if any,

must be provided by the City of Augusta
itself. The cheapest and most sensible

method of doing this is by converting the

old antiquated August Power Canal into

a hydro-electric plant.

The Original Power Development by the

City of Augusta
In 1845 certain influential citizens of

Augusta decided to go into the manu-
facture of cotton goods, and for this pur-

pose to utilize some of the power in the

Savannah River. In the first seven miles

above Augusta there is a fall in the river

bed of approximately 50 ft. The scheme
evolved was to build a canal with a low
gradient from a point about seven miles

above the city down to Augusta, and
utilize the fall from this canal to the river

for the development of power. In those

days, of course, hydro-electric develop-

ment was unknown. A canal was con-

structed connecting with the river above
the city, foUowng the hillside to Augusta.
The dimensions of this were 40 ft. sur-

face width, 20 ft. bottom, and 5 ft. deep.

A timber diverting dam was put across

the river at the upper end to force the

water into the canal. A head of approxi-

mately 32 ft. was secured, affording a

total mechanical effect of about 600 h. p.

This amount of power soon proved inade-

quate to the demands, and as the plant

functioned perfectly, it was decided to

enlarge the capacity, but for reasons now
unknown, this was not done until after

the Civil War.
The Present Power Development

The enlargement was finally authorized

In 1872. The work was commenced in

March of that year, and completed in

July, 1875. The new development was
along the same lines as the old. The
extreme low flow of the river at Augusta
Is 2,300 cu. ft. per second. This stage

of water has occurred only once. The
annual low flow is between 3,000 and
3,400 cu. ft. per second, the ordinary sum-
mer flow is 5,000 cu. ft. per second. At
flood periods this is largely increased, the

record flood (1908) being 300,000 cu. ft.

per second, or 100 times the ordinary low
flow. It was decided to construct a canal

capable of delivering to Augusta the or-

dinary low flow of the river that is, 3,400

cu. ft. per second.

A stone masonry diversion dam was
constructed across the river from the

Carolina shore to the Georgia shore, just

below the old timber dam. The spillway
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is 1,700 ft. long and the crest is at such
elevation as to maintain 11 ft. depth of

water in the canal. The minimum water-

way in the canal is 150 ft. at the surface,

106 ft. at bottom, and 11 ft. deep, mak-
ing an area of cross section of 1,408 sq. ft.

The length of the canal is 7 miles. There
is a bottom grade or descent in the main
canal of one hundredth of a foot in 100

ft. This will give, theoretically, a mean
velocity of 2.75 ft. per second. The flow

into the canal is controlled by head gates

with a combined area of openings of 1,463

sq. ft. One side of the canal is an em-
bankment constructed along the river of

materials excavated from the canal chan-

nel. The other bank is the natural soil.

There were several small sti earns flowing

into the river in the distance of seven
miles covered by the canal. Where these
wf.re encountered flood gates we^ e placed

in the canal bank. In ordinary operation,

however, these are closed, and the creek
or branch water flows into the canal. If

the rainfall is of such intensity as to raise

the water level in the canal to a danger
point, these gates are opened.

In addition to the gates several spill-

ways have been provided with a total

length of approximately 300 ft.> the top

of the spillway being 6 ins. above the es-

tablished flow line in the canal.

Method of Utilization

From the diversion dam above the city

down to Augusta, there is a rapid fall in

the bed of the river, the total Jifferenco

In the elevation being approximately 50

ft. The fall in the canal for the same
distance is 3i/^ ft., so that difference in

elevation of water in the canal and river

increases from nothing at the Locks to

46% ft. at Augusta. At points along the

canal where differences in elevation be-

tween the canal and river are suflScient,

various industries have been established,

located between the canal and the river.

The agreement between these industries

and the City of Augusta (owner of the
canal), is that the city will furnish ana
the industry pay for, water at the head
gates, which are constructed in the banks
of the canal. Water is drawn through
these gates and head races to ihd water
wheels and tail water goes to the river.

The city makes an annual charge of $5.50
per h. p. year, for 11 hours per Jay. This
is for theoretical water power at 100%
eflBciency, regardless of loss from fric-

tion or head at which water is used. The
city's charge is based on horse power de-

veloped, and not on quantity of water or
head available, the actual head only be
ing taken into consideration in determin-

ing the charge. As the cost of the en-

tire development, including head gates,

head race, wheel pit, water wheels and
tail race, is paid by the consumer, this

basis of charge encourages uneconomical
use, and in consequence, many of the in-

dustries have not utilized the full head
available.

The Augusta end of the canal is so lo-

cated that it is impracticable to get tail

race from the industries direct to the
river, and it was found necessary to build

an intercepting canal, known as the "Sec-
ond Level," into which the tail water
from the factories located in the con-

gested districts emptied. The industries

so located have a head of only 15 ft.

There are a few small plants which take
water from the "Second Level," and
empty into a "third level," which is mere-
ly a drainage canal, flowing into the
river.

In each case, both on the first and sec-

ond levels, the industries have made
their own developments. Two of the cot-

ton mills have electrified their plants,

using the water obtained from the city

to operate plants of their own.

Loss of Available Power ly This Method

The present method of obtaining power
from the Augusta Canal is not only anti-

quated, but wasteful in the extreme. In

the first place, only one mill has devel-

oped power in such a way as to utilize

even approximately, the entire fall avail-

able. There is a further waste of power
thus developed in the manner in which
it is transmitted to the machines. The
water wheels mechanically drive line

shafts, entailing high frictional loss, in

some instances in the larger mills

amounting to 40%. There is a further

loss entailed when only a portion of the

machinery is being operated, instead of

the full load, the factories drawing prac-

tically a constant amount of water re-

gardless of any variations in their loads.

The loss of power due to insuflScient

head is especially noticeable on those

mills, four in number, taking water from
the first level, and discharging tail water
into the second level, with available fall

of only 15 ft. These mills use 1,188 cu.

ft. per second to develop 1,571 h. p. or

1.32 h. p. per cu. ft. of water. The mills

discharging tail water directly to the

river, consume 2,219 cu. ft. to develop

10,615 h. p. or 4.78 h. p. per cu. ft. of

water.

In addition to the above there are

,
losses due to depreciation and upkeep of

numerous head works, gates, flumes and
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other parts of the plants as against simi-

lar losses in one central station

Development Proposed
In order to make available the power

which is lost through the present system,

which power could be used for additional

industries, it is proposed to build a single

new hydro-electric power plant near the

foot of the shoals at Lake Olmstead, 4%
miles beloy the diversion dam, where a

net head of 38 ft. can be obtained while

the plant is in operation, the 'head water
to be taken from the canal. Below this

point the canal would be abandoned, but

all the mills now drawing their water
from the canal would, in lieu thereof, be
supplied with electric power at a price to

be agreed upon.

From this central plant a transmission

line would be run along the canal. As
the power obtained from the old system
costs the users considerably in excess of

$30 per h. p. per year at the machines,
in spite of the fact that the initial cost

of water is only $5.50 per h. p. it will not
be diflHcult to reach an agreement as to

the price of electric power which wilt en-

able the city to cover all costs of opera-

tion, depreciation and interest.

Possibilities of Increase in Power
The capacity of the canal as now con-

structed Is 3,400 cU. ft. per second—the

fall at the point selected for generating

station is 38 ft. net. This will make
available, after deducting transmission

loss, approximately 11,000 electrical h. p.

;

7,000 h. p. will operate the machinery in

all the mills as it now exists, leaving a
surplus of 4,000 h. p. to be sold. In addi-

tion to this, the capacity of the new plant

can be further increased by raising the

head of the water at the locks, thus in-

creasing the delivering capacity of the

canal. An 18-in. additional head can be
obtained by raising the height of the dam
across the river, which can be cheaply

done, as the dimensions of the dam are

such that 18 ins. can be placed on top

without endangering it. It will be neces-

sary also to raise the canal bank 18 ins.

to 2 ft, a distance of 4% miles from the

locks to the power house site. This can
be done with earth excavated from land

side of canal. If this is done a total of

4,900 CU. ft. per second can be delivered

at the power house, thus adding an addi-

tional 4,800 h. p. This additional amount
of water will be available, although it

is in excess of the low flow of the Sa-

vannah River, on account of the pondage
by the Georgia-Carolina Power Company,
which has a dam across the river, one
mile above the city's diversion dam. Dur-

ing the day run the volume of tail water

from this plant is approximately 5,000

second feet.

Effect on Present Users of Power
If the mill machinery is electrically

driven, instead of the hydraulic drives at

present, there will be a saving to the

manufacturer in several ways.

It is a well known fact that power ap-

plied direct to the machines will give a
more uniform speed than can be obtained

from long lines of shafting driven from

one end by water wheels. Uniformity of

speed insures a better quality of cloth,

and there will be less loss due to defec-

tive weaving.

It is also true that actual energy nec-

essary to drive a certain set of machines

is little more than one-half, if power is

directly applied to machines, of the gross

water power necessary to drive the water

wheels mechanically connected to main
driving shaft, which in turn drives coun-

tershafts, belted to machine units.

The cost of operation and upkeep of

head and tail races, head gates, water

wheels and all accessories will be entire-

ly eliminated. This is a large item in any

plant which has been in operation for

some time.

On account of the reduction in operat-

ing expense due to decreased gross power
required, and elimination of expense of

operation and upkeep of the hydraulic

drives, and the reduction in losses due to

variable speed, the user can afford to pay
such a price for the electric power as will

enable the city to make the development.

Advantages to the City

The advantage to the city will be the

fact that the mills and other industries

which now utilize the entire power of

the canal as at present developed, can be

furnished with electric power sufficient

to run all existing machinery and still

leave a surplus of power to be sold to

new industries, or for increasing any ex-

isting industries.

The rate to be charged for electric

power will be such as to pay the interest

on the cost of development, and this will

in no wise be a hardship on the user, in

view of the fact that a less amount of

power will be required. It is necessary

for the further development of the city

that additional power be secured, and the

power development referred to above can

be made quicker and cheaper than in any
other manner.

Present Status

The City Council of Augusta is desirous

of making this improvement on its own
account, thus retaining control of the
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power situation in Augusta as at present,

the object being to make rates as low as

consistent, in order to encourage the erec-

tion of new manufacturing industries.

There is also before the City Council

for consideration, a proposition from pri-

vate interests to furnish the necessary
capital to make the hydro-electric devel-

opment from the canal, a corporation to

be formed to control the power, the city

having one-half interest, and those mak-
ing the development one-half interest.

This latter method has been proposed
in view of the fact that the constitutional

limit of indebtedness for municipalities

in Georgia will be exceeded if the city

makes the development itself, requiring

certain changes in State laws. There
are, as usual, advocates among taxpayers
for both plans. Which plan will be
adopted has not been determined, but the

Improvement will no doubt be made one
way or the other.

In the foregoing I have purposely
avoided all technical terms and discus-

sions—my idea being merely to present a
situation which, in my experience at

least, is unique.

AN IMPORTANT HYDRAULIC FAC-
TOR IN CULVERT DESIGN

By C. E. De Leuw, Kelkcr De Leuto & Co.,
Consulting Engineers, Conway Bldg.,

Chicago, Illinois.

Design of culverts with due regard for
their hydraulic properties has seldom
been attempted in the past. The ever
increasing scale of labor and material
costs is causing the designing engineer
to make a more critical examination and
analysis of his designs of all structures.
Culvert designs have generally been made
on the basis of waterway opening re-

quired without regard to the effect of
friction losses of different materials upon
the velocity of flow. In the last few
years there has been an increasing
amount of discussion of friction losses
as well as other hydraulic factors which
affect the capacity of culverts.

The Iowa Experiments
A comprehensive investigation on the

flow of water through pipe culverts was
conducted at the hydraulic laboratory of

the State University of Iowa during the
summer of 1922. Tests were made on
commercial corrugated metal pipe of 12,

18, 24 and 30-in. diameter. To determine
the effect of the length of the culvert on
flow, the 24-in. pipe was tested in 24, 30
and 36-ft. lengths. The other sizes were
tested in 30-ft. lengths only. The number

of tests (almost 1,000) wan-ant consider-

able confidence in the results obtained.

The experiments were conducted by D. L.

Yarnell, Senior Drainage Engineer, Bu-
reau of Public Roads, U. S. Department
of Agriculture, and Sherman M. Wood-
ward and Floyd A. Nagler, Professor and
Associate Professor, respectively, of De-
partment of Mechanics and Hydraulics,

State University of Iowa.

These investigators made a study of

a number of hydraulic factors in culvert

design such as entrance losses for differ-

ent types of entrances, effect of carying
elevations and culvert and the coefiicient

of roughness "n" in Kutter's formula.

From these experiments, the following
average values of the coefficient of rough-

ness were found.

Diameter
of Pipe
Inches

12
18
24
30

Kutter Co-efflcicnt
Corrugated

Metal
Pipe
0.019
0.022
0.022
0.023

Earlier Tests

These results check with the somewhat
meagre data obtained prior to these tests

for corrugated metal pipe. In 1913 Cone,
Trimble and Jones conducted tests on a

semi-circular corrugated metal flume hav-

ing an arc length of 132 ins. and a total

length of 1,745 ft. The coefficient of

roughness ("n") obtained varied from
0.0196 to 0.027, depending upon whether
the flow was measured on a tangent or on
a curve. In 1917 the Bureau of Public

Roads conducted tests on 8-in. and 10-in.

corrugated metal pipe 200 ft. in length.

The coefficient of roughness ("n") ob-

tained for the pipe flowing full varied

from 0.017 to 0.021.

There is an abundance of data avail-

able on the values of "n" for concrete

pipe. Many tests have been made not

only in the laboratory, but also in the

field on structures of great length and
built under varying conditions.

Data From Bureau of Public Roads

The Bureau of Public Roads of the

United States Department of Agriculture

published Bulletin 852 on "The Flow of

Water in Concrete Pipe" in 1920 which
contains the data gathered from a great

many tests. Many of these data were
from the records of the U. S. Reclama-

tion Service and also from the leading

consulting engineers in many sections of

the United States and Canada. Tests of

many existing concrete pipe lines, includ-

ing the Victoria, B. C. Aqueduct which is

42 ins. in internal diameter and 27 miles
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TABLE I—DISCHARGE OF PIPE CULVERTS ON A ONE PER CENT. GRADIENT.
Discharge Discharge Carrying Ca-

Internal Water Area of Corrugated of Concrete pacity of Con-
Diameter in Metal Pipe Pipe in crete over
of Pipe Square in Cubic Feet Corrugated
Inches. Feet Cubic Feet

per Second
per Second Metal Pipe

Percent

12 0.79 1.83 3.40 86

15 1.23 3.44 6.35 85

18 1.77 5.70 10.17 79

24 3.14 12.70 22.78 79

30 4.91 23.60 41.73 77

36 7.07 39.10 68.22 75

42 9.62 59.45 102.93 73

48 12.57 85.84 147.44 72

64 15.90 118.14 201.61 71

60 19.64 157.91 267.30 69

in length, are presented. This Bulletin

is the most complete and authoritative

work on the value of the coefficient of

roughness for concrete pipe. After re-

viewing all data presented, the following

suggestions are made for "n" in Kutter's

Formula

:

Class 1. (Old California cement pipe

lines.) n=0.013 for pipes up to 10 in.

in diameter.

n=0.014 for pipes from 12 to 24 in.

in diameter.

n=0.015 for pipes from 26 to 42 in.

in diameter.

Class 2. (Modern "dry-mix" concrete pipe

and monolithic concrete pipe or tunnel

linings made over rough wood forms.)

n=:0.013 for pipes up to 36 in. in

diameter.

Class 3. (Small "wet-mix" pipe in short

units; "dry-mix" pipes in long units;

average monolithic pipe made on steel

forms.) n=0.012 for pipes up to 24

in. in diameter.

n=0.013 for pipes more than 24 in. in

diameter.

Class 4. (Glazed—interior pipe lines;

monolithic pipe lines where all interior

surface irregularities are removed

—

only highest gi-ade of workmanship
and materials.) n=0.011 for pipes from
12 to 24 in. in diameter.

n=0.0115 for pipes from 26 to 28 in. in

diameter.

n=0.012 for pipes more than 50 in. in

diameter.

Comparisons Between Concrete and Cor-

rugated Metal Pipe
It will be noted that the coefficient of

roughness increases with the increases in

diameter of both concrete and corrugated

metal pipe. For the purpose of making
a comparison, however, this slight varia-

ttion has been neglected. In order to

compare the carrying capacities Table I

has been prepared showing the capacity

of various sizes of pipe. For concrete

pipe a value of "n"=0.013 is used, be-

cause the character of workmanship and

finish of a culvertt is not generally of

as high a grade as in sewer construc-

tion. Reference to the above table of

values, suggested in Bureau of Public

Roads Bulletin 852, will indicate that this

value of "n" gives a proper factor of

safety. For corrugated metal pipe a

value of n^O.021 is used. The pipes are

figured as flowing full. The entrance

and velocity losses are disregarded as

they are practically the same for each
material with a given type of entrance.

Similiar computations were made for

pipe culverts of the same materials on
different gradients and show that the

percentage of comparative capacity is in-

dependent of the gradient. The practi-

cal application of these data in highway
construction is apparent. It can be seen
readily that a 12 in. concrete pipe can

be substituted for the 15 in. corrugated

metal pipe, a 15 in. concrete pipe for an
18 in. corrugated metal pipe, an 18 in. con-

crete pipe for a 15 in. corrugated metal

pipe, the substitutions continuing in the

same proportion as the diameter of the

pipe increases.

TERRE HAUTE MEMORIAL STA-

DIUM
By George J. Stoner, Vice President and Sec-

retary, Shourds-Stoner Co., Architects
and Engineers, Terre Haute and

Chicago.

The Terre Haute Memorial Stadium,

now in course of construction is being

erected by the Board of Park Commis-
sioners of the City of Terre Haute, In-

diana, in Stadium Park, formerly the old

County Fair Grounds, which is located at

the Eastern edge of the City on Wabash
Avenue, which is the principal business

thoroughfare of the city and which is also

on the National Highway.
, Terre Haute has long felt the need of

an adequately housed athletic field. This

was brought especially to the attention

of the Park Board last year when the

Terre Haute Base Ball Club won the
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Three-I League pennant for the first tinae

in twenty years. The ball park used by

the Three-I League team has an old-

fashioned wooden grand stand and

bleachers into which it is almost impos-

sible to crowd over 4,000 people, and last

year on Sundays and holidays the grand

stands were completely filled an hour be-

fore time for the game to start.

Also the high school athletics of the

city draw large crowds, especially the

Thanksgiving Day football game between

the two largest high schools which is an

annual affair attracting the interest of

practically the whole citizenship.

In addition to this Terre Haute has two

colleges, Rose Polytechnic Institute and

the Indiana State Normal which have in

the past not had adequate seating capac-

ity for the crowds at their big games.

There is also held annually various ex-

hibitions such as the auto shows, pageant

of progress and other manufacturing and

agricultural exhibitions which were nec-

essarily held around at various inade-

quate places because of the lack of a real

community building or structure designed

for these purposes.

In addition to all of this the citizens

of Terre Haute felt that a memorial of

some kind in memorj^ of the men and
women who served in the world war
should be erected. So the Board of Park
Commissianers, consisting of the Mayor
of the City, the Honorable Ora D. Davis;

Mr. Wood Posey, president; Mrs. Conrad
Herber, secretary; Mr. Wm. Cronin and
Mr. Carl Bauermeister conceived the idea

of a municipally-owned memorial stadium
which would be the home of professional

baseball, boxing, etc., and also be ar-

ranged for football, track, tennis and
other sports; which would have ample
space for fairs and exhibitions and which
would comfortably seat any crowd which
a city of this size would draw and at

the same time serve a fitting memorial
to the heroes, both living and dead, who
have served the country in the army, navy
and marines.

The site is a beautiful wooded area of

55 acres of which the stadium structure

itself will occupy 13 acres. This tract

has been owned by the county for over a
hundred years and it was upon this site

that the famous old Terre Haute mile

track was located which was the scene of

many a thrilling race in the olden days.

The Park Board purchased the site a
few years ago from the county for a city

park and when the question arose as to

the location of the stadium it was the

unanimous opinion that this was the ideal

place.

The structure itself will be nearly en-

tirely of reinforced concrete construction.

The only exception being the main en-

trance arch which will be built of gray
Indiana limestone and the columns and
trusses supporting the roof which will be

of structural steel. It consists of 21 com-
plete sections; there being expansion
joints provided every 64 ft. traversing the

complete section of the stand.

The main memorial entrance resembles
in design an imposing triumphal arch and
will contain inscribed on bronze tablets

the name of every man and woman from
Terre Haute and Vigo County who ren-

dered service in the war with Germany
and Austria.

The structure is unique in that it is the

only stadium so far designed to act as a

permanent home for the two major sports

of football and baseball. In other words,

it is a combination design of the usual

college or university structure designed
primarily for football and of the profes-

sional baseball league park of the larger

cities.

In addition a full one-quarter mile run-

ning track with a 220-yd. straightaway is

included in the playing field, and the part

of the structure underneath the seat

banks will be finished off and will form
an ideal place for the holding of the

various exhibitions desired, such as farm
exhibitions, mercantile displays, auto

shows and other city and county activi-

ties.

The huge horse shoe shaped stadium
structure lies on an axis extending in a

northeasterly and southwesterly direc-

tion ending in the imposing main en-

trance memorial arch which faces the

southwest corner of the tract but which
lies well back in the beautiful wooded
park about 500 ft. from the National High-

way and will present a striking appear-

ance to the thousands of motor tourists

who annually travel this trans-continental

highway.
The open end of the horse shoe faces

the main line of the St. Louis Division

of the Pennsylvania Railroad system, a

main trafiic artery between the Atlantic

seaboard and the central and far west.

The seating capacity is 20,000; ar-

ranged for 30 rows of seats topped with

a wide promenade extending around the

entire horse shoe and with numerous en-

trance and exit ramps so that the en-

tire stands may be emptied in a very few
minutes.

The line of vision of each row of seats
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was carefully laid out so that every angle
of the entire field is clearly visible from
each and every seat.
An idea of the size of the stands will

be gained from the fact that the outside
wall is over one-quarter mile in length.
A complete roof covers 8,000 seats ap-

proximately 1,000 of which are box seats.
This provides for the baseball crowd
where cover is desirable. All the seats
are of wooden construction on top of the
concrete. The ones under the roof have
backs and all of them are designed for
comfort. The most desirable seats for
football are not covered as it is gener-
ally more satisfactory for this sport to be
entirely out in the open. These football
seats form the so-called bleacher seats
for the baseball diamond.
The baseball field itself is larger than

that of any baseball park in the major
leagues, except one and the standard foot-
ball gridiron has seats entirely along each
side and around one end.
Boulevard lighting standards extend

completely around the promenade. A
complete lighting system including flood
lights provide for night as well as day
time events.

Particular attention has been paid in
the design to secure adequate toilet and
rest room facilities for both men and
women. Also the highest class shower
locker, first aid and team rooms have
been provided for each of the contesting
teams.
The exhibition space underneath con-

tains over 225 exhibit spaces 16 ft. square
amply lighted for daylight use and pro-
vided with electric outlets for night useA feature of the layout is that en-
trances to the field from the outside
sufl3cient to admit the largest vehicle or
float are provided so that parades or large
spectacles such as circuses may be ac-
commodated in the enclosure if desired.
Special boxes have been provided for the
use of notables who may be the guests
of the city.

It is thought that the stadium will be
entirely self-supporting from a financial
standpoint as well as a very desirable ac-
quisition to the city from a recreational
and civic point of view.

The Shourds-Stoner Company of Terre
Haute and Chicago were selected as ar-
chitects and engineers by the Park Board
and made a careful study of the existing
college, municipal and professional struc-
tures of similar nature throughout the
country before completing the design.
The plans for the stadium and the play-
ing field have been carefully inspected

by some of the best known college and
university athletic directors who pro-
nounce it all that could be desired in a
structure of this type.
The total cost complete will be in the

neighborhood of one-half million dollars
The North Raffin Construction Co. of

Terre Haute are the general contractors-
Prox and Burget of Terre Haute, plumb-
ing contractors, and the Sanborn Electric
Co. of Indianapolis, electrical contrac-
tors.

QUESTION RAISED AS TO COST
AND VALUE OF POWER AVAIL-

ABLE IN PROJECTED ST
LAWRENCE CANAL

(Editor's Note: This magazine strong-
ly favors any proper method of giving
ocean-going steamships direct access to
the ports on the Great Lakes and has had
a sympathetic interest in the St. Law-
rence seaway. But, first of all, we favor
sound promotion of great projects and
the following article deserves considera-
tion because of its discussion of the value,
as compared wth the cost, of the power
that may be made available in the United
States if this project is carried out. Dis-
cussion of the assumptions, assertions
and conclusions of the article is invited.
The article was published by the Buffalo,
N. Y., Chamber of Commerce. A sub-
scriber in Buffalo has suggested that it
be given the benefit of the wider publicity
it receives by its publication here).
There is one statement made uniform-

ly by all advocates of the proposed St.
Lawrence Ship Canal which has not been
given the attention in the discussion that
its importance merits. Broadly stated, it
is to this effect:

"No matter what the initial cost of the
canal may be, the revenue from power
development of the river will furnish
ample funds to pay for it."

But no suggestion is offered that any
tolls will be charged against the com-
merce using the canal or that they might
be suflicient to pay for that part of the
project. Whenever the economic sound-
ness of the canal is questioned, the an-
swer always is that the power users will
foot the bill.

It is obvious that this power might be
produced without making the river navi-
gable and that the cost of such a power
development would be much less than the
total cost of the whole canal project with
all the additions of locks, canals, dredg-
ing, docks and other accessories. So it is
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pertinent to inquire how much power
there is, to whom it belongs and who
the unfortunate users may be who are
to be assessed for the cost of a canal that

others want to use without cost to them-
selves.

Available Power-
In round figures there is possible in the

St. Lawrence between Lake Ontario and
Montreal the commercial development of

four million horse-power, but of this only
about one and one-half million is located

on international waters; the other two
and a half million being entirely within

the Canadian boundary. The report of

the joint commission recommends that

each country shall pay for the "power
works" within its own boundaries so that

Canada will own about three and one-
quarter million horse-power while the

United States will have only three-quar-

ters of a million. But the report also

states that since a market wlil have to

be developed for the use of this amount
of power, the present plan contemplates
only the production of the one and a half

million on the boundary, half of which be-

longs to the United States. So that it is

really our small share of 750 thousand
horse-power toward which our enthusi-

astic canal advocates are looking as a
source of revenue to "pay the bill."

What will be the amount of this bill?

The total cost, according to the report,

is a sum slightly in excess of 250 million
dollars, but this does not include the cost
of improving the Welland Canal which is

exceeding its original estimate of 50 mil-

lion dollars, and which is to be included
as a part of the cost of the "navigation
works" toward which the United States
Is to contribute its share. And be It

noted that our share is not one-half as
might be expected, but is such a propor-
tion of the total as our anticipated use of

the canal will bear to that of Canada
which, according to the report, will be
large although no definite figures are
given.

So it appears that "the bill" that is

accruing against our power users is like-

ly to be about % of the navigation cost
of both the Welland and St. Lawrence
canals added to the legitimate cost of the
power development alone.

Division of Cost
To discuss this matter intelligently, the

total cost should properly be divided into
three parts as follows:

A. The cost of those features that
would be of common use both to power
production and to navigation, such as
dams.

B. The cost of those features that

would be exclusively needed for power
development, such as power houses and
machinery.

C. The cost of those features that

would be exclusively needed for naviga-

tion, such as locks, canals and dredging.

The engineer's report does not give the

costs of these elements separately, be-

cause it is based on the assumption that

the canal is of primary importance and
power development is a by-product, but a
careful analysis of the detailed estimates

shows the following division of costs for

the three indicated groups as nearly as

they can be determined from the descrip-

tion of the items.

A _... $33,487,620

B 70,776,360

C 154,489,790

$258,753,770

In order to allocate the total cost be-

tween navigation and power, it would be

fair to divide the cost of A equally be-

tween these two features of the project

which would give the following relative

costs of each:

Navigation Power
A divided equally $16,743,810 $16,743,810
B power only 70,776,360
C Navigation only....l54,489,790

$171,233,600
Welland Canal, over 50,000,000

$221,233,600 $87,520,170

It may be argued that if the power
were developed alone, it would have to

carry all of the cost of Item A, so that

in making a comparison, navigation

should only be charged with the addi-

tional cost of its features. This would
work out the relative costs as follows:

Navigation Power
A $33,487,620
B „ 70.776,360
C $154,489,790
Welland Canal 50,000.000

$204,487,790 $104,263,980

The contribution of the United States,

assuming that our commerce on the canal

is three times that of Canada, would then

be in the first case,

% of $221.000,000 $165,750,000
% of 88.000,000 44,000,000

$209,750,000

Or if the second arrangement were con-

ceded,

% of $204,000,000 $153,000,000
% of 104,000.000 52.000,000

$205,000,000
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In either case, the amount of capital

cost for the canal which the power user

is to pay for is three times as large as

the cost of the power development alone,

so that his price for power will carry four

times the capital charges that it should.

On the other hand, the Canadian power
user will get his %, of a million horse-

power for a capital charge of half this

amount, so that he can export it to us

at a handsome profit from this item alone.

Nor is that all, because there remains
21/^ million more horse-power in the

lower river which Canada can develop
for an additional sum of $200,000,000,

which they can sell to us still more
profitably in competition with the exag-

gerated rate set upon our share of the

power in this manner.
For Independent Financing of Navigation

and Power Features

In all fairness then, the canal and the

power should be financed independently,

so that each may be considered on its

own merits as a commercial venture.

The question of the expediency of the

canal project then resolves itself into the

question as to whether tolls can be col-

lected from the use of the canal to pay
for two-thirds of the total cost of the

whole development, and the figures of

probable tonnage so far adduced do not

offer much encouragement to such a be-

lief. In fact, the very circumstance that

the proponents of the project suggest
cheerfully loading the entire cost onto
the power end indicates pretty clearly

that they have no confidence in the eco-

nomic soundness of this aspect of the

scheme.
But it happens that this proposed in-

justice has a much wider application, be-

cause the % million horse-power is a
large enough block to exercise a modify-

ing influence on the base price of power
throughout the super-power zone. Con-
sequently, if the price of St. Lawrence
power is set several times higher than it

should be in order to pay for the cost of

the whole navigation part of the project,

the effect will be felt by every power
user east of the Alleghanys, from Niagara
Falls to Richmond, and will be reflected

in the cost of half of the manufactured
goods of the country since that area
comprises at least that proportion of the

industrial activity of the nation. This

point has not been clearly brought home
either to the residents of this vast area

or to the nation-wide consumer of the

goods produced within its limits, else

there would be much more active inter-

est in the controversy on the part of the

large mass of population who will ulti-

mately have to pay the bill, not through
taxes, but in power and light rates for-

ever.

POLITICAL VS. NON-POLITICAL
WATER WORKS MANAGEMENT

By R. E. McDonnell of Burns & McDonnell
Engineering Co., Interstate Bldg.,

Kansas City, Mo.

There is nothing about the operation

or management of a water works plant

that justifies any less degree of business

sense or judgment than would be de-

manded of the highest type of business
institution.

Because a water plant is owned by the

city and the citizens are stockholders is

no excuse for ignoring the policy, rules

and regulations that apply to any other

business institution. Why should polit-

ical conditions be applied to selling a
commodity like water when we know
they cannot be applied to selling coal,

bread, butter or any other commodity?
How long would our leading merchants,

bankers, or manufacturers stay in busi-

ness if they said to their heads of depart-

ments: "Your ability is a secondary con-

sideration, but you must put on our pay-

rolls loyal Democrats or Republicans, put

on our friends who helped at election

day, put on men who are good ward
workers, men who can poll a precinct."

Such a policy if applied to any business,

except city business, would cause bank-

ruptcy in thirty days.

Why doesn't it cause bankruptcy of a
city? Because the citizen stockholders

are called upon, by increasing taxes, to

take care of increasing deficits.

We are paying the penalty for the curse

of partisan politics in city affairs. What
a price we are paying because of our

classifying ourselves as Democrats and
Republicans!

This damnable burden of partisanship

hangs like a stone about the neck of

many cities. It is a blight more deadly
than an epidemic for if it were an epi-

demic, steps would immediately be taken

to remedy the cause.

Community health is the city govern-

ment's greatest responsibility and it must
be protected from petty politics. The
purity of a water supply is always an in-

dex to the health of a community. The
doctors' bills, nurses' bills, hospital bills

and drug bills you pay out are a loss to

you, but all are necessary because politics

cannot give the best of skill for handling

those water and health problems.
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Water above all other things is the one

problem having the greatest bearing upon
the health, safety and prosperity of its

citizens. Sixty-five per cent of all typhoid

is attributed to impure water.

Instead of water improvements preced-

ing the growth of a city they have often

lagged behind the general growth and as

a result cities will frequently face serious

water shortage and many breakdowns be-

fore new works can be built.

It may be asked why a political board
cannot do the things that ought to be
done. There are many reasons:

(1) The water board changes with
every administration and these frequent
changes prevent any permanent program
being adopted. It substitutes a haphaz-
ard policy that pleases the powers-that-

be.

(2) An engineer ever so efficient and
familiar with the operation of the plant is

frequently displaced to make room for a
friend of the Mayor or of the Board, or

of a political boss and the public suffers

by such changes.

(3) Even if the political board is made
up of the highest type of men, they owe
their appointment to the Mayor, and he
owes his election to the bosses and, there-

fore, politics and not ability govern their

appointments.

(4) Political jobs where the tenure of

office depends upon the vicissitudes of po-

litical life, do not attract the high class

technical men required for water works
construction and operation.

(5) Salaries commensurate with the

work and responsibility of technically-

trained men cannot be paid by political

boards, for fear of criticism. For ex-

ample, the politicians of San Francisco
have been wailing for three years because
the Chief Engineer of the Water Depart-

ment is paid $15,000 per year, a salary

higher than the Mayor receives. At
Omaha, a city where the Water Depart-

ment has for ten years been out of pol-

itics, the manager is paid $10,000 per

year and is worth many times that to

the city.

(6) Regardless of the Board's inten-

tions and those of the Mayor, they cannot
ignore the oi-ganization that placed them
there.

A water works plant for any city is

valued at about the same or higher value
than any of its largest industrial enter-

prises. This calls for a big broad gauged
program; not for two or three years, the

life of a political board, but for a life-

time.

Imagine any other business of equal

importance in a city that would think of

handling its affairs by men selected every
two years and because they are right

politically. The water question, because
of its relation to the health of the com-
munity and financial magnitude, demands
the biggest brains available and until we
do the job commensurate with its impor-

tance, some cities will continue to be the

laughing stock of other progressive com-
munities.

Frequently business and professional

men show a lack of human intelligence

when it comes to being led by blind par-

tisanship in city affairs. We go wild

every two or four years and follow madly
anything with a party label. As long as

we continue this we should not complain

at paying the price in deficits, in tax in-

creases, in delayed improvements, in high

death rates.

FEATURES OF NEW WATER SUP-

PLY AT PARIS, TEXAS
By John B. Hawley, Consulting Engineer,

i03 Cotton Exchange Bldg.,
Fort Worth, Texas.

Paris, Texas, has a population of some-
where near 20,000. It is a thrifty, pros-

perous, growing city, surrounded by rich

agricultural lands, has five railroads, sev-

eral maunfacturing plants, and numerous
wholesale houses. The streets and alleys

are almost universally paved with asphalt

of various types; its public buildings are

thoroughly modern; its street lighting

system is comparable with that of Dallas

or Fort Worth. It is not far from the

Northeast corner of the State, near the

Red River.

ROLLING WETTED EMBANKMENT
WITH BANDED ROLLER, PARIS,
TEXAS, EARTHEN DAM.
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The mean annual rainlall is 38 in,

with a minimum of about 18, and maxi-
mum of 60 in. Geologically, it lies in the

"Eagle Ford Shales," the lowest member
of the Upper Cretaceous.

Early in 1920 the writer began a study
of water supply matters for Paris, and in

the summer called into consultation Mr.
Daniel W. Mead, of Madison, Wis., who
joined in a report recommending Pine
Creek, a tributary of Red River, as the

future source of supply. An earthen
dam, about 30 ft. high, 3,200 ft. in length,

to impound and store the water of Pine
Creek, was recommended.
The report outlined also a pumping

and filtration plant at the South end of

the dam, and a 20 in. cast iron supply
main, iy2 miles in length, carrying fil-

tered water to a 500,000 gal. elevated tank
near the center of the City. The water
level of the tank is 135 ft. above its foun-

dations.

The estimated cost of the entire pro-

ject, including purchase of inundated
lands, was $1,000,000. Upon this estimate,

the citizens (almost unanimously) voted
a one million dollar bond issue in Septem-
ber 1920.

As the bond market was greatly de-

pressed for more than a year after this,

the Mayor and City Council wisely de-

ferred sale until January 1922, when the

bonds were sold for par and accured in-

terest. During this "waiting" interval

the cost of materials and labor had great-

ly declined.

END VIEW OF SPILLWAY SECTION.
PARIS, TEXAS, DAM.

Plans for all features of the work were
developed by the writer, concurred in by
Mr. Mead, and construction contracts

were awarded in May 1922. The entire

works were finished in April, 1923, in time
to catch the "Spring rises" of Pine Creek,
filling the Lake. Four miles up Pine
valley the old "City Lake" impounds about
1,000,000,000 gals. City Lake was nearly
empty when the new dam was completed
and the new lake filled.

The drainage area of Pine Creek, above
the new dam, is approximately 50 square

DOWN STREAM SIDE OF SPILLWAY SECTION, PARIS, TEXAS, DAM.



134 MUNICIPAL AND COUNTY ENGINEERING Vol. LXV—

3

miles. The capacity of lake, all avail-

able is 4,000,000,000 U. S. gals. Computa-
tion of run off, evaporation, seepage and

daily consumption demand, indicate that

the two lakes vi^iii supply a population of

35,000, at 80 gals, per capita per day, even

through a period of six drought years

such as 1896 to 1901. The City is 100

percent metered.
Tlae earth section of dam was laid up

in 1 ft. horizontal layers, (loose) thor-

oughly vvretted, (about 15 gals, of water

per cubic yard) rolled and rerolled with

a banded roller that gave compression of

400 lbs. per lin. in. of rear wheels. The
material was largely of clayey nature,

debris of the Eagle Ford Shales and
Blossom Sands.

The water face of the dam was

gals, per minute at 305 ft. dynamic head;

one to two stage, 1,400 gals, per minute at

310 ft., both electrically operated and one
two stage, 2,000 gals, per minute, at 325 ft.

dynamic head, operated by Sterling gas-

oline engine, as "standby." All pumps
have individual, independent suction pipes

to clear well, and independent discharge

pipes to supply main, which is equipped
with recording Venturi meter. Allis

Chalmers pumps and motors were used.

The filtration plant is of 3,000,000 gals,

daily capacity, four beds of 750,000 gals,

each, three of which are fully equipped

and the fourth "roughed in," ready for

full installation when needed.

Raw water enters the mixing chambers
by gravity, receiving the alum dose at a

point near the pumphouse end of the

/2f^^ ori?/rru:?/o/^SOX.

DETAILS OF DIFFUSION BOX, PARIS, TEXAS, WATER SEDIMENTATION AND
FILTRATION PLANT.

trimmed by removing 1 ft. of "frazzle,"

perpendicular to slopes, by pick and
shovel, laying the reinforceed con-

crete flags, which are 5 in. thick, con-

structed "in alternate." The toe of flags

abuts on a heavy concrete "footer" for

which a 6-ft. horizontal berm was pro-

vided.

The photos pretty well illustrate the

concrete spillway section and cantilever

abutments. The water way is 300 ft.

wide and 10 ft. depth.

(These dimensions seem, at first glance,

excessive, but were adopted only after

long study by Mr. Mead and the writer.

See "Public Works" Nov. 13, 1920.) The
spillway section and abutments are

carried on piling.

The pumping plant comprises three

units: One two stage centrifugal, 1050

building. The dosed water is given its

first diffusion by the "whirl" developed in

the inverted truncated cone shown at

head of mixing channels, and in the line

drawing. The 20-in. raw water pipe en-

ters the bottom of this cone eccentrically.

The mixing channels have a length of

1,000 ft.

The filtration plant is of conventional

type as a whole, but the well lighted

pipe gallery, open to the pump floor, is

rather unusual. The circular 400,000 gal.

clear well lies to the North of building,

and is independent of the latter. Maxi-

mum daily pumpage during the summer
of 1923 has been 1,200,000 gals.

Under these conditions the labor cost

is at a minimum, the lone operative, Mr.

Baker, handling both filtration and pump-
ing plant, under the direction of Mr. M. C.
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Welborn, Assoc. M. Am. Soc. C. E., City
Engineer and Superintendent of Water
Works.

The filtered product is tested daily,

chemically and bacteriologically, by Mr.
Welborn. Algae troubles occured in July,
but were quickly abated by mildly dosing
the lake with cupric sulphate.

body politic; the public; society at larg^.

At first glance there does not appear
to be much in the way of a connection so
far as the definitions go between these
words so that the task is to establish the
relation and of producing sufficient data
to prove it.

The conduct or operation of the com-
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DIFFUSION BOX, MIXING CHANNELS, SEDIMENTATION BASINS, AND FILTER
AND PUMP BUILDING OF NEW WATER SUPPLY WORKS AT PARIS, TEXAS.

The entire improvement, including all

engineering expenses, cost approximately
$800,000, leaving the remainder of bond
money for city extensions. City Engineer
Welborn had charge of all construction.

McGuire and Callender of Kansas City,

were the general contractors.

ENGINEERING AND ITS RELATION
TO THE COMMUNITY

By Win. R. Conard, of C'onard <& Bxishy , Con-
sultants and Engineers, Savings Jnsti-

txUion Bldg., Burlington, N. J.

The definitions of the words Engineer-
ing and Community are given as:

Engineering: The art of designing and
superintending the execution of works of

a constructive character, such as roads
and streets, railroads, bridges, canals,

harbors, docks, water works, sewerage
works, lighting, power, buildings, and also

In the working of metals, and the mak-
ing of machinery.

Community: Common possession; the

munity functions in at least 7 ways:
Organization, co-operation, control, ad-
ministration, legislation, execution, and
regulation, and, by the same token, en-
gineering and the engineer function in
the same way at least as the first six.

We have established the relation, and
it now becomes necessary to prove that
there is an actual connection.

We will take the community functions
in the order in which I mention them,
and endeavor to show that each is also
a function of engineering work.

First, Organization:—The engineer in
approaching problems of the community
first so organizes his own mind and that
of his associates that each phase of the
problem stands out by itself and from
these in turn are selected the phases of
greatest importance then, secondly, third-
ly, and so on down the line to minor
phases or details.

Second, Co-operation:—After organiz-
ing for the problem the next function is

to establish the points of contact be-
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tween the various phases and then pi'o-

ceed so that each is looking to a common
end and the successful solution of the

problem as a whole and he thereby gets

co-operation.

Third, Control:—After organizing and
getting co-operation for the common end,

and the complete and successful solution

of the problem the function is so to "con-

trol" the co-operation of the organization

that the different phases of the problem
advance onward smoothly toward their

final answers.

Fourth, Administration; Fifth, Legisla-

tion:—These two are so closely allied

that the one proves the other. After the

answers are found, and the next step in

the progress toward the end sought is

made, it is necessary to administer the

answers and provide the necessary legis-,

lation that places the problems on a foot-

ing whereby they can be executed.

Sixth, Execution:—The work has been
organized, co-operation is obtained, it is

being controlled, administering and leg-

islation provided for and the job is now
on a proper basis for execution or, to use

a more common term, it has reached the

active construction stage.

Seventh, Regulation:—After the com-

pletion of the job, and it is ready to be

turned over from construction to opera-

tion it becomes necessary to provide for

its careful and regular operation and to

ihat end proper, sane and simple rules

of regulation should be adopted, and if

these are adhered to there remains no rea-

son why it will not continue to operate

with regularity and efficiency.

So much for engineering and now the

community.

A community as we understand it to-

day consists in its physical aspects whol-

ly of those things defined as engineering,

such as, buildings, roads, streets, water
works, sewerage works, lighting, water
ways with harbors, docks, canals and
bridges, together with such machinery as

will construct and operate the various

parts that make the whole; in addition

to which there must be means of commu-
nication either between parts of the com-

munity itself and with other communities

which naturally makes use of the term

railroad or railway, so that almost wholly

is any community dependent upon the

proper solution of the problems of engi-

neering.

The community also has ils problems,

of finance, taxation, policing (which is

the sane control of its citizenry) legisla-

tion, execution of city policies, and co-

operation of its people when properly or-

ganized. But I submit that by his very
training and methods of functioning the
engineer is as well qualified to control,

administer, legislate, execute and regu-

late, as any other citizen, and in many in-

stances more efficient than others.

It is because of the close relation of en-

gineering and the community that in the
very large majority of cases where our
American cities and towns have adopted
and are operating under the so-called

"Manager" plan of government that the
manager is an engineer, for his very
training has taught him to: Organize,
co-operate, control, administer, legislate,

execute and regulate.

THE ARTERIES OF COMMERCE
"More movement, less storage and a

better organization of off-rail movement
of railroad tonnage," was declared by
Mr. J. Rowland Bibbins, engineer and
transportation specialist, Washington,
D. C, to be the great step in efficiency

of the present time, in addressing the

recent Chicago Convention of the Ameri-
can Society of Civil Engineers on "The
Arteries of Commerce."

What the railroads need is a vacuum
pump to pull the freight away from and
clesl" the terminals more promptly and
shorten the turn-around of car, ship and
truck. This will be the greatest capital

saver of the future and simply recog-

nizes that transportation must be con-

sidered a through movement, both off and
on-rail. It will require a better realiza-

tion by truckers and industries that rail-

roads have spent probably 50 cts. out

of every dollar on other than main line

facilities, i. e., on terminals, the "heart"

of the system. But the "capillaries" or

off-rail distributory system is equally im-

portant and the operating costs to the

American people are probably as much
per year as the total cost of the rail

haul. The motor industry has a large

problem of organization here in serving

both the public and the railroads.

"Growth in values of terminal lands

offers perhaps the most hopeful outlook

in the development of the near future,"

said Mr. Bibbins, because of the prob-

ability of reclaiming the full values of

their lands either by the development of

"air-rights" above the tracks for normal
business purposes or else by full com-
mercial development, setting back the
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terminals to cheaper land areas and us-

ing motor-truck delivery. This consti-

tutes a practically unused resource of

the railroads in our large cities and will

be a two-fold benefit where, as in many
cities, railroad terminals are seriously

throttling normal expansion of the busi-

ness center. In fact there seems no other

way out of this particular city problem.

Mr. Bibbins presented technical studies

of transportation growth since the Civil

War, which shows clearly that traffic has
increased about as the cube of the popu-
lation, while fixed physical facilities are

probably not increasing even in numeri-
cal proportion. This means that the

problem of transit through terminals

will progressively increase in difficulty

unless the "vacuum pump" of speedier

motor delivery is applied. His studies

indicate that a traffic of four billion rev-

enue tons may be expected by 1940, i. e.,

a 60 per cent increase, also at least 10

billions new capital for railroads alone

if developed on the present system.

But the most striking development
pointed out by Mr. Bibbins was that our
national transportation plant—rail, water,

road, trolley—has cost around 50 billions

to date with almost as much—nearly 20

billions—expended for highways and
highway transport as for railroads and
that in the last decade this new agency
has commanded four times as much new
capital as railroads. Moreover, if road,

water and electric facilities grow only

as fast as the railroads, 15 billions more
will be required by 1940, or 25 billions

total for all transportation. The problem
of fitting all these agencies into the

whole scheme most efficiently is thus a

paramount one before the country.

Another great neglected resource of

the railroads was stated to be the joint

development of the very valuable en-

trance rights-of-way into our cities for

rapid transit lines and for motor ways
in order to save the tremendous costs

of parallel right-of-way in subways and
trucking thoroughfares which few cities

can finance or support.

The necessary difficulties of transport

operations in large cities and gateways
point definitely, Mr. Bibbins declares, to

the great need of proper study and plan-

ning for the future as well as the pres-

ent. And this is a distinctly new develop-

ment of the wide-spread City Planning
movement in which transportation men
should be heard. Here is the "heart" of

the whole machine, the most sensitive

point of control of the life blood of com-
merce, and every populous community
should have a definite transportation plan
to guide its future development. The
terminals—rail, water, motor and transit

—are from the public standpoint all inter-

linked, and together with the thorough-
fare system of the city, constitute the

starting point in most effective control

of a city's destiny. This has very gen-

erally been overlooked in the past and
left almost entirely to the whim of com-
peting transport systems. But the tre-

mendous demand of future commerce
must and will bring about a change

—

which may rival even the vastly impor-
tant matters of consolidation and rates,

just now in the ascendancy.

MINNESOTA ENGINEERS IN PUBLIC
AFFAIRS

The participation of engineers in public
affairs of Minnesota has been a very po-

tent factor in the development of the
State, but this participation has generally
been limited to promotional work by soci-

ety groups, for the purpose of bringing
about new legislation affecting only en-

gineering projects. In this respect the
engineers of the State have been very
successful, as may be evidenced by the
progress brought about in State laws re-

lating to highways, drainage, sanitation

and contracting, and in city ordinances
governing city planning, building codes
and structural inspection, for all of which
the engineering societies have due credit,

and it may truthfully be said that they
have been primarily responsible for a con-
siderable part of this development.

Until just recently, however, this orig-

inal work had not been followed up. It

has been customary, after the enactment
of new engineering policies into law or
ordinance and the first flush of enthusi-
asm has waned, to leave the further nec-
essary legislation and public support to
be promoted by those engineers directly

affected. Herein lies the opportunity for

service by the engineering fraternity as
a whole in its relation to public affairs.

It should be a matter of professional
principle for all engineers to be well in-

formed on public matters affecting gen-
eral engineering work and to exert some
effort to direct the forming of public sen-

timent and opinion which really governs
administrative policies and legislation.

This seems to be the only way to make
progress under present conditions for en-
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gineers are not generally represented in

legislative bodies. The last Minnesota
legislature had but one engineer out of a

total membership of two hundred, and
there was none in the previous season.

Very seldom is an engineer to be found

in a City Council, and until the engineei's

do take active interest in political mat-

ters we cannot hope for the best i-esults

in public work.

Within the last few years there has

been a marked development in this State

in the participation of engineers in public

affairs through the organization of the

Minnesota Federation of Architectural

and Engineering Societies. This federa-

tion of technical organizations can be-

come of gr^at value and service to the

community but only through the active

help of the individual members. Its

Board of Directors has given freely of

time and effort successfully to promote
and develop public policies affecting en-

gineers' work. We cannot, however, ex-

pect the Directors to carry this entire

burden but must develop in the individual

a consciousness of responsibility for the

support of those things which are impor-

tant to engineers as a whole, even though
some such matters have no connection

with or bearing on the work of the par-

ticular individual in question. The ten-

dency, we find, is to leave too much of

this work to our committees and direc-

tors; becoming so much engrossed in the

details of our own activities that the

broader development of engineering
practice and influence is retarded through
lack of support.

One of the judges of our Supreme Court
in a public address recently stated that of

the evidence brought out in litigation,

that which was offered by engineers was
given greater credence than perhaps from
any other source as it is recognized that

the engineer's testimony and opinion are

based upon a careful investigation of

facts and a logical application of scien-

tific principles. This statement coming
from one who has been on the bench for

more than 15 years is food for thought

and is an indication of the force which
may be exerted by the engineers through

concerted well directed effort in matters

of public policies. Engineers should not

shirk- their responsibility through a false

idea that politics is not for the profes-

sional man. Politics is the science of

civil government and would be much the

better for the participation in it by en-

gineers.

The foi'egoing is from a recent address
by Mr. John H. Mullen before the Engi-
neers' Society of St. Paul.

VALUABLE TRADE LITERATURE

Electrical Supply Catalog—The West-
inghouse Supply Catalog, generally re-

garded as an encyclopaedia of things

electrical is now being distributed. This
issue for 1923-24 replaces and super-

cedes all catalogs issued heretofore on
electrical supplies by the Company. In

appearance the new catalog does not
differ greatly from its predecessor. The
former editions have proved so useful

and satisfactory that no essential fea-

tures were altered, the improvements
being largely a matter of detail and re-

finement. Appreciating the importance
of accessibility to the specific informa-

tion wanted, the utmost care was used
to meet this requisite. The catalog is

indexed according to subjects and to sec-

tions, and also has a style number and
a thumb index. In addition, a new fea-

ture—a classified index—has been added
to the introductory section under the

title, "How this catalog serves." Here is

listed apparatus of particular interest to

Central Stations, Electric Railways, In-

dustrial Plants, Mines, Contractor-Deal-

ers, and Architects. The catalog an-

nounces the opening of a new plant at

Homewood, Pa., which will be devoted
exclusively to the manufacture of repairs

and renewal parts for Westinghouse ap-

paratus in service but of design no
longer strictly standard. A complete list

of all Westinghouse Sales offices, Agent
Jobbers Warehouses, Service Repair

Shops is also given, together with sev-

eral illustrations of new combination

sales, service and warehouse buildings

either recently built or now in course of

construction. In all, 1,300 pages are de-

voted to descriptive matter, technical

data, dimension drawings, specifications

and prices. The material includes all new
apparatus developed in the last two
years. The street lighting section prob-

ably shows the greatest revisions and

over 175 pages are devoted to this fea-

ture. Close observation shows that the

new issue presents a wider variety of

apparatus than any catalog heretofore

issued by the Company. All sections

have been completely revised and some
rearranged, which greatly facilitates the

ordering of equipment.
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Construction News and Equipment

CONSTRUCTING MONOLITHIC CUL-
VERTS IN NORTH CAROLINA

TIDEWATER SWAMPS
By I. H. Boygs and C. L. Tindall, Resident

Engineers, North Carolina Hifjhivay
Commission, Raleigh, N. C.

Portions of Projects No. 200 and 201

in Carteret County, N. C, cross tidewater
swamps where bridges are unnecessary
and where the flow can be accommodated
by large culverts. The water in these
swamps is salt; consequently, it was
thought advisable to build monolithic cul-

verts.

For a long time it has been an accepted
fact that salt water is detrimental to con-

crete. No method of construction nor
consistency of mix has yet been found
that is guaranteed to competely withstand
salt water. It is believed, however, that

dense concrete and few if any construc-

tion joints will go a long way toward mak-
ing concrete impervious.

Eleven culverts on the above named
projects are under construction in salt

marshes. By a special order from the

Bridge Department, these culverts are be-

ing constructed of Class "A-A" concrete

(1:1%: 3 mix) and are being poured as a
monolithic structure.

The usual way of pouring a concrete
culvert^footing first and barrel and
headwalls after the footing has set up

—

is generally known. The monolithic cul-

vert is rather uncommon and the mode
of construction may be noted with inter-

est. The general scheme of construction

that is employed by the contractor on
Projects No. 200 and No. 201 for building

monolithic culverts is a combination of

ideas of all concerned as no one on either

project had ever seen a monolithic cul-

vert built.

Unfortunately, there is not a stable

foundation in any of the salt marshes.
First, therefore, it is necessary to drive

bearing piles to carry the load. Incident-

ally, these piles are of great assistance

in the construction of a timber floor

which has to be built under the entire

footing of all the culverts.

The footing of an ordinary culvert,

where conditions demand, may be floored

with pine slabs or other cheap lumber,
then the footing poured and allowed to

set up before the rest of the structure

is completed. The footings of these
monolithic culverts, however, must be
floored with timber of sufficient bearing
capacity to support the weight of the en-

tire structure until the concrete sets up
and the load is transferred directly on
the piles.

After the piles are driven, the excava-
tion is shaped up and carried to an extra
depth of about 8 ins. to admit the floor

stringers which are spiked to the piles.

The floor is built with rough timbers the
size of which varies with the span of the
culvert. The floor under the barrel is

made sufficiently wide to permit the side-

wall forms to rest on it.

The entire set of forms for the culvert

is built in place on the floor. The outside

forms for the wall are braced to poles

that are driven securely in the mud 8 or

10 ft. from the structure. The inside or

box form is built in sections and then set

on the floor and bolted together on the

inside. The box form is supported above
the floor a distance equal to the thickness

of the floor-slab by lx2-in. strips that are

nailed to the studding inside the form.

(When the box form is removed from the

completed culvert, these lx2-in. strips are

knocked loose from the studding and cut

off flush with the floor-slab.) Planks for

the top of the box, or that part which
supports the top-slab of the culvert, are

cut and fitted but not put in place until

the footing and half the wall have been
poured. Access to the footing while the

concrete is being poured is thus per-

mitted.

The steel for the footing is wired to-

gether in mats and laid on the floor be-

fore the barrel form is set in. It is sup-

ported in Its proper position by being

laid on precast concrete blocks or sus-

pended by wires from the stringers in the

box form. This steel is best supported

by the concrete blocks. The blocks be-

come completely imbedded in concrete,

whereas, wire can be cut off only at the

surface of the slab thus permitting an
attack for salt water.

Steel for the top slab is wired together.
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usually in two mats, and laid in the wet
concrete after a 3-in. layer has been
poured on the top of the box.

Suspension of the steel in the walls

offers no particular difficulty if the brace-

wires running through the walls are so

placed that they coincide with the hori-

zontal steel. The horizontal steel may
be fastened to the brace-wires and the

vertical steel in turn fastened to the hori-

zontal.

After the forms are completed and the

steel is in place, the greater part of the

job is done. Pouring the concrete is com-
paratively simple and means nothing

more than a good, long day's work. With
ample material at the mixer, a good sup-

ply of fresh water, and an early niorning

start, an 8x4-ft. culvert is completed in

twelve hours with a one-bag mixer. In

cool or moderately, warm weather the

footing may be poured throughout the en-

tire length of the culvert before a layer

in the walls is started, but, if the weather
is hot, care must be taken to add a shal-

low layer of concrete in the walls as the

footing progresses. If this layer is not

added, the first concrete poured in the

footing will have obtained its initial set

before the footing is completed and the

wall started.

Rubbing of exposed surfaces to remove
board marks left by the forms is not per-

mitted. It is believed that concrete is

more impervious when the surface is not
disturbed by rubbing. A good finish is

obtained by first oiling the forms well

before the concrete is poured and then
tapping the forms lightly with a hammer
as the concrete is placed to assure a film

of mortar next to the forms.

It may be said that monolithic culverts

are no more difficult to, build than ordin-

ary culverts. They are more expensive,
however, because of the necessity of

building a strong timber floor, the extra
work in suspending the steel and numer-
ous other extra details.

Great care in every detail is being
maintained in the culverts. Only time
will tell whether or not monolithic con-

struction is going to lengthen the life of

these structures in salt water.

The foregoing description is from the
North Carolina Highway Bulletin.

quoting figures of traffic on Broadway
at Chambers Street in 1852 is very inter-

esting when compared with recent traf-

fic counts. The figures quoted give a
total of 15,648 vehicles for 13 hours.

Police records give 10,300 vehicles

passing Broadway and Fulton Street In

1915 and 9,565 in 1919, during the 10

hours from 8:30 a. m. to 6:30 p. m.
These include east and west, as well as

north and south traffic, but do not in-

clude street cars.

Correcting the figures of 1852 traffic

to a 10-hour day would give 12,040 ve-

hicles, still considerably more than the

present-day traffic.

The traffic on Broadway at Pulton
Street, a few blocks south, would be in

1852, and is now, practically the same
as at Chambers Street.

R. A. MacGREGOR,
Member Am. Soc. C. E., 1709 Popham

Ave., New York, N. Y.

STEADY PAVING BRICK PRODUC-
TION

Continued steady production of vitrified

paving brick indicates a healthy business
condition in the industry, and continued
active brick street and road construction
work during the balance of the season.

The July statistical report covering 68

percent of the normal tonnage capacity
of the industry, just issued by the Na-
tional Paving Brick Manufacturers' Asso-
ciation, shows production and shipments
keeping pace with those of previous
months.

Production for July was 30,529,000 and
shipments 27,092,000 compared with pro-

duction during June of 31,105,000 and
shipments of 27,251,000. Stock on hand
of 78,835,000 brick is reported.

July shipments were made into 30
states and Canada, with Ohio leading in

consumption followed by Illinois, Texas,
Iowa and Pennsylvania in the order
named.

OLD AND NEW TRAFFIC COUNTS
ON BROADWAY COMPARED

To the Editor:

Your note, in the issue of June, 1923,

JUDICIAL DECISION DEFINES LOW-
EST RESPONSIBLE BIDDER

Throwing light on the discretion that
may be exercised by public boards in

awarding a contract on competitive bids,

under a statutory requirement for an
award to the lowest responsible bidder,

the Pennsylvania Supreme Court said in
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A macadam road brought up to dale. Alain Street, Le
Roy, New York—transformed by Tarvia during iqiq
and 1020.

Columbia Avenue, Van-
dergrift. Pa., once an old
hrick street, was surfaced
with Tarvia in IQI4.

The Three Ages of Main Street—
What are the three ages of America's

Main Streets ? First, the Age of Mud and

Dust—the age of the sprinkhng cart

— the age when spring thaws turned

Main Street into a mud-hole.

Next, the Age of Incompleteness. In

this period, a few blocks of Mam Street

were given a fine, expensive pavement.

Then came an abrupt break-ofF into un-

improved country roads.

And today—the Age of Tarvia.

Main Street has been extended. In-

stead of short stretches of ultra-

expensive pavement, the public now
demands the greatest possible mileage

of good roads that the available funds

will permit.

The

To meet this demand, experienced

road officials are constructing moderate
priced, low maintenance Tarvia Roads.
Moreover by the use of Tarvia they
are transforming at small expense
worn-out macadam into modern
"all-year" highways.

Tarvia roads are not only firm, smooth,
dustless and mudless all the year round,

they are far less costly to build and
maintain than any other type of modern
highway. There is a grade of Tarvia for

every road purpose—new construction,

reconstruction, repairs and maintenance.

If you will write to our nearest office

we will promptly and gladly give you
practical cooperation in solving your

road problems.

Company

New York Chicago Philadelphia Boston St. Louia Cleveland
Cincinnati Pittsburgh Detroit Kansas City BirminKham Dallas
Minneapolis Salt Lake City Bethlehem Lebanon Younastown Milwauk
Toledo Columbus Baltimore Syracuse New Orleans Kochesti

Ropair and Maintenance

(n writing to nil vertlscis ploase mention Minuii ai. and County Kngineeiuno
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the 'late case of Hlbbs v. Arensberg, 119

Atlantic Reporter, 727:

"The term 'lowest responsible bidder'

does not mean the lowest bidder in dol-

lars; nor does it mean the board may
capriciously select a higher bidder regard-

less of responsibility or cost. What the

law requires is the exercise of a sound

discretion by the directors. They should

call to their assistance the means of in-

formation at hand to form an intelligent

judgment. They should investigate the

bidders to learn their financial standing,

reputation, experience, resources, facili-

ties, judgment, and eflaciency as builders.

This was not done. The Court below cen-

sures the board for omitting this impor-

tant step, but it holds, inasmuch as they

had ample knowledge of the successful

bidder and the merit of its work, the con-

tract could be awarded. This might do in

private affairs, but will not pass when
public funds are at stake; it is not the

exercise of discretion. Though the direc-

tors were not bound in law to give the

contract to the lowest bidder, who might

be irresponsible, they were bound to in-

vestigate, and if a bidder measured up to

the law's requirement as a responsible

party, the board could not capriciously

award the contract to another. Giving a

bond alone does not make up for respon-

sibility; we have too many bonding com-

panies willing to indemnify almost any-

thing. But there should be a sufficient

reason, where a bidder is lowest and re-

sponsible, why the job was not given to

him. And where such reason appears,

the action of the board is generally con-

clusive."

KULP THEFT-PROOF ELECTRIC

BULB

It is estimated that from 15 to 30% of

the electric light bulbs used by railroads,

industrial plants, hotels, apartment

houses, ships, schools, theatres, stores

and public places of all kinds, are stolen.

One railroad claims a loss of over $13,000

annually; another shows figures of over

3,000 lamps vanished in ten months; a

hotel association finds that over a mil-

lion bulbs are stolen annually from its

members.

And this loss in dollars, tremendous as

it seems, is said to be actually doubled

by the cost in time and labor to make
replacements. There is, too, the loss of

work due to lack of light, and the ever-

present danger of accidents in dark

places, from which lamps have been re-

moved. In some locations as in hotels,

heavy current using utensils are con-

nected to lamp sockets, frequently burn-

ing out fuses, and whole circuits, with

attendant fire risk and cost of repairs.

The new Kulp Theft-Proof Bulb, de-

signed to prevent all such loss and
danger, is just being placed on the market
by Lester Kulp, 143 W. Austin Ave., Chi-

cago. The remarkable simplicity of the

idea particularly recommends it, as there

are no guards, locks, keys, springs, or

other mechanisms. It is a standard lamp
in every way, that fits into any standard

socket—complete in itself and looks and is

THEKULP THEFT-PROOF ELECTRIC
BULB.

used exactly the same as an ordinary

lamp. And more important still, it carries

no extra cost for theft protection, for it is

planned to sell this bulb at regular stand-

ard prices.

The illustration shows how these un-

usual advantages are obtained. One con-

tact is at the top just as in ordinary lamp.

The other contact is a brass ring,

fastened at the bottom of a porcelain

plug. This plug has a groove which is

filled with plaster of paris, lightly hold-

ing the brass shell in place. After the

lamp is screwed into the socket, an extra

turn breaks the plaster of paris seal, so

that the lamp can turn freely in the shell,

always maintaining electrical contact.

The shell, however, cannot be turned in

the socket. The shell being spun over
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STEWART SEWER
CLEANING MACHINE
Water Cleaning System, if you wish it,

or Drag Bucket type.

Also have TURBINE SEWER CLEANING
MACHINE at Low Price.

WE WILL PAY FREIGHT AND CHARGE TO BILL

We Ship Rods for Trial—who else will do this?

We also make a Rod that will float. Also Rods
with wheels for conduit work.

SEWER
AND CONDUIT RODS

No Deep Shoulder Cut for Couplings. Rods re-
tain full size and strength.

Investigate our JUMBO ROD

W. H. STEWART
1614 Locust Street . . ST. LOUIS, MO.
129 George Street . . BOSTON, MASS.

CANADA FACTORY, WALKERVILLE. ONT.
Therefore No Duty for Purchaser to Pay.

PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO.

WM
30 Nc

Patent Num

WR

. E. DEE(
irth LaSalle St.

mm
COMPANY
CHICAGO, ILL.

WE MANUFACTURE

D&O Safety Cover
Guaranteed not to

Rattle or Dish.ttB 1
Full Line of MANHOLE

1 and

CATCH BASIN COVERS

of all kinds.

U R PRICES
bers-965163-1 177850

TE FOR O

LJ ERE is just the type of power drag
' * scraper outfit—inexpensive, easily
moved from place to place— tiiat owners
of small gravel pits, county highway
commissioners and contractors have
been looking for. Write for folder.

Sauerman Bros., '^Ji^Sgo
'

SAUERMAtrP^RlABIX POWER SCRAPER
delivering gravel t? a small screening plant

,i^'

Faultless Service in Every Respect
THAT'S WHAT YOU NEED

WHEN TAKING MEASUREMENTS

Send for

Catalog

No. 26

That's what you can rest assured
you are getting w^hen you use

/y/^roy TAPES

TN£/umNfiUL£Qo. ^""^

New York London, Eng.

Pioneers in connection v^ith the notevForthy
improTements made in tapes

More of them are In use than all other makes because (hey
have for years consistently maintained (he highes( reputation

inaw,
Micli.

Windsor, Ont.

Si^f^orftfpt i£A€itnta'»vti

BEST EXTENSIBLE TRENCHING BRACE MADE

KALAMAZOO f"«f » machine.co.

594 EAST MAIN ST.

Subscribe for

Municipal and County Engineering

Read and Preserve each copy
Published monthly since 1890.

Two Dollars per year in the United States

MURPHYSBORO PAVING BRICK COMPANY
Equal to

the Best
"EGYPTIAN" BLOCK Surpassed

by None
MURPHYSBORO, ILLS.

PROMPT DELIVERIES. LET US QUOTE YOU PRICES

In writing to advertisers please mention Municipal and County Enoinberinq
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the ring, screws up so close to the socket

that fingers or tools cannot grasp it. Thus
the lamp positively cannot be stolen or

even broken in the attempt to steal it,

thus preventing endangering circuits.

When the bulb is burned out, it can

easily be removed for replacement. The
bulbs come in any standard size, voltage

or wattage.

USING DYNAMITE IN MOSQUITO
ERADICATION

Dynamite is one of the latest agents

to be employed extensively in the war
against mosquitoes. It has been used in

many places in Virginia to blast ditches

throughout mosquito-infested swamps and
lowlands to drain out the breeding places

of the pests. Experts of the United

States Health Service have used it re-

peatedly. It has been employed in Ala-

bama in municipal mosquito control work,

in Arkansas, Texas, Florida and in other

states. The control of the explosive is

such at the present time that the ex-

perts can blow a ditch as desired. By
employing it in certain amounts, placing

it at certain depths and in certain lines,

they can make the ditch shallow or deep,

wide or narrow. One of the interesting

methods is to shoot dynamite by the prop-

agated method, as it is called. In this

use, one dynamite cartridge detonates an-

other, so that by placing a cap in one,

the entire row of cartridges, placed at

intervals, and sometimes extending for

the distance of a mile, can be exploded

by the one charge from a blasting ma-

chine.

Engineers in various parts of the South

have found dynamite especially valuable

for ditching under adverse conditions

where there were trees, stumps, heavy
bushes, or other obstructions in the right

of way. Under ordinary conditions with

hand labor or with dredges, the right of

way would have to be c'eared before the

actual operation of ditch digging began,

but with dynamite, all the obstructions

are blown out together with the earth.

so that a great deal of time and labor

are saved.

Another feature of dynamite when used
for ditch blasting is that it leaves no spoil

banks to drain back into the ditch. It

blows the dirt into the air and scatters it

around on the landscapes. The engineers
of the Virginia State Board of Health
found that under certain conditions they
could cut the cost of ditching 50 per cent

by using the explosive. Farmers in North-

ern New York found that the cost of

digging ditches by dynamite was 20 cts.

less per rod than by the hand method.

Plantation engineers in Florida found

that they could reduce the costs of ditch-

ing from 25 to 50 percent by using the

explosive. In many places where there

is a shortage of hand labor, or costs of

labor are high, dynamite has proved to

be the most economical agent, besides

being far more eflBcient.

The mosquito has to face an aroused

public opinion. Health officers say that

he must go. They say that with suflBci-

ent men and money they can always

eradicate him. With the reports coming

in on dynamite as an efficient anti-

mosquio agent, it seems entirely possible

that proper drainage can be so widely

carried on as to bring the pest under

complete control.

WORK OF THE PLAYGROUND AND
RECREATION ASSOCIATION

The Playground and Recreation Asso-

ciation of America, with its 17 years of

experience, is ready to help cities and

towns with their recreation problems. It

exists only for service and is non-political,

non-commercial and non-sectarian. The
Association offers four major lines of

help as follows:

1. Through literature, much of which

can be had free of charge.

2. Through counsel by correspondence.

3. Through co-operation in getting

through legislation for clearing the road

to municipalities that really want to do

something in this field.

4. Through the field staff, available

for consultation, recreation surveying,

community recreation program making,

and practical promotion.

Mr. Eugene T. Lies, Special Representa-

tive, 21 N. La Salle St., Chicago, is avail-

able for speaking appointments before im-

portant civic, educational, religious and
technical bodies interested in community
projects.
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EDITORIALS

COMPETITIVE BIDDING BETWEEN
ENGINEERS

Recently, in these colimnis, we stated
our editorial policy with respect to com-
petitive bidding between engineers by
saying, in substance, that in our opinion
the practice of asking consulting engi-

neers to bid against each other for a piece

of work is bad and should be discouraged.

We still hold to that view, but the sub-

ject is so important that it merits full

discussion. The present discussion is in-

spired by a friend who has a disconcert-

ing faculty for putting his finger on the
fallacy in an argument. He is inclined

to favor competitive bidding between en-

gineers as the natural and proper way
for the deserving younger men to get

jobs. Before discussing this particular

phase of the matter it may perhaps be de-

sirable to state more fully why we are op-

posed to the practice.

It is not so much the element of com-
petition in the bidding that is objection-

able as it is the nature of the bidding
and the attendant circumstances. On
many, perhaps most, jobs where a con-

sultant is to be called in, there is some
competition; proposals are asked from
two or more engineers. This, however, is

done quietly and somewhat informally

without advertising the job and inviting

everybody and his brother to come in and
join in a competitive bidding contest in

hammering down the price. If a city

council asks a firm of engineers to name
a figure for a certain job, the engineers

are likely to set a price that will enable

them to do a good job for the city at a

profit for themselves. Under such circum-

stances the engineer in fixing his price

will feel that he is the only one asked to

name a figure, or is one of a very few,

so he is inclined to keep his fee up to a
proper standard. But where the job is

widely advertised and, as stated, brought
to the attention of every engineer, the

price any man asks is very likely to be

substantially lower than it should be. In

fact there would seem to be no argument
necessary to show that the very purpose

of open competitive bidding is to hammer
down the price. This practice might be

justified if fees were generally too high,
but they are not. Now since the object
of open bidding is to keep fees low, and
as this object is attained, we condemn the
practice because the fees are thereby
forced down to the point where the suc-

cessful bidder either cannot do a good
piece of work or cannot make a profit

from his work. It seems this is a condi-
tion as bad for the public as it is for the
engineer.

Probably the one thing most injurious
to the welfare of the engineer is the pop-
ular notion that one engineer is as good
as another and that once any engineer is

employed at any price he can and will,

by some mysterious process, do all that
could be expected of him. Open competi-
tive bidding is an expression of this fal-

lacious belief; this seems sufficient reason
for condemning it. Money saved on an
engineer's fee is often very expensive
money.
Now with all due respect to the gi-eat

engineers of the country we do not be-

lieve that they should get all the work.
As a matter of fact they do not get it all.

Younger men should have their chance to

establish themselves and they do have
that chance and always have had it, with-

out recourse to open competitive bidding.

In fact the better class of rising young
engineers will establish itself more quick-

ly without competitive bidding than with
it. The man who intends to do an honest
and skillful piece of work is at a distinct

disadvantage in open competition with
the man who expects to do a shady piece

of work in a slip-shod manner.
There are various ways for the young

consultant to get business without plung-

ing into the whirlpool of open competi-

tive bidding. He can build up confidence

in his integrity and ability by becoming
acquainted with those in position to em-
ploy him. Naturally most of his early

opportunities will be close to him where
he is best known. He will learn of op-

portunities in nearby places and can then
present his claims for consideration in a
dignified way by letter or by personal in-

terview. We believe most young consult-

ants who have achieved success have
started in this way.
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THE ENGINEER AND UTILITY

OWNERSHIP

Probably a large majority of engineers

favor private ownership of public utili-

ties; at any rate, that is the impression

gained from many years of discussion of

this subject with engineers in all parts of

the country. It is interesting to consider

the reasons for this and to inquire

whether or not the engineer is likely to

change his mind on this subject.

The conditions of employment under

both private and public ownership are

well understood by engineers. Generally

speaking, the rewards paid to those who

make a success under private ownership

are greater than are paid to those who

serve equally well under public owner-

ship. Again, the man who makes good

under private ownership is likely to hold

his job as long as he wants it, while the

man who makes good under public owner-

ship may lose his job at any time it

serves the purpose of his superiors to

turn him out. These are the fundamental

reasons for the preference of the engi-

neer in respect to utility ownership, and

they are good reasons, easily understood.

Looking under the surface, however,

one is impressed with the fact that the

engineer's reaction in the premises is

merely that of the servant who appre-

ciates good pay and steady work. If the

engineer exercised the qualities of a mas-

ter would he still prefer private owner-

ship?

Under private ownership the large re-

ward goes to the capital invested, if the

utility is prosperous. Under public own-

ership, where service rather than profit is

the end sought, the large reward should

go to management, although it does not

now go to management as a rule. But it

is likely that when the engineer finally

asserts himself and goes before the public

with the statement that he is best quali-

fied to make a utility produce maximum

service at minimum cost, but that he will

demand adequate compensation for doing

so, he will be better off under public own-

ership. Until he is ready to fulfill his

destiny, in this field, he will do well to

continue his preference for private own-

ership. The editor hopes to be on the

side-lines, leading the cheering, when the

engineer announces the end of his period

of apprenticeship and claims his reward.

REGULATING PARKING OF AUTO-
MOBILES

An exceptionally interesting article on

the parking of automobiles is published

in this issue. This article is so good that

the man who set the type and the lady

who read the proof both spoke to the edi-

tor about it. This is the perfect tribute

and may be regarded as the attainment

of the ultimate in praise.

We do not wish to do more here than

to call attention to Mr. Ihlder's remark-

ably interesting and helpful discussion of

one of the most difficult problems of our

day. The officials of almost every city

are now struggling with this problem and

every reader is sure to derive benefit from

the article, no matter what part he plays

in the game of traffic regulation, whether

he regulates or is regulated.

DISTRICT HEATING

We have been pleased to present to the

readers of this magazine several good ar-

ticles on district heating. More such ar-

ticles are wanted and engineers and city

and utility officials who have had experi-

ence in this line are especially urged and

invited to contribute to the discussion of

this important and timely subject. A val-

ued correspondent calls our attention to

the need for greater uniformity in the

terminology of this subject. He states

that he has often wondered why reference

to the matter of heating a group of build-

ings, either by steam or water, from one

plant is not referred to always by the

same term. Some say "central station

heating" or "community heating," while

others prefer "block heating" or "group

heating," and still others prefer "district

heating." The latter term has much to

recommend it. For instance, over ten

years ago a national association was

formed by the various companies selling

heat and the name decided upon for this

organization was the "National District

Heating Association." It is felt that Dis-

trict Heating is the best term to desig-

nate the heating of several buildings from

one heating plant and the term will be so

employed henceforth in this journal.
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COMPLETE RECONSTRUCTION OF
DOWN TOWN STREETS OF

SPRINGFIELD, ILL.

By Wade D. Seeley, City Engineer, Siiriny-
fieldj III.

The City of Springfield, Illinois, has
taken quite a stride in the last few years
in the development of her streets. Some-
where between 25 and 60 per cent of the

entire built-up area of the average Amer-
ican city is in its streets; and in them
is to be found one-third (in value) of all

its property also. Every citizen is de-

pendent, in his business, and his very ex-

istence, upon the streets, the traffic on
them and the conduits under them. Con-
sequently mistakes made in the laying
out or original construction of a city's

streets entail on all its citizens unneces-
sary discomfort and expense for all time.

Original Pavements
The first paving laid in Springfield was

during the year 1878 when cedar blocks
were laid on hemlock planks 2 ins. thick.

Various grades of wood were used and
several miles of the main streets were
paved with red cedar laid on oak planks
up until 1886. During the year 1887 the

first brick pavement was laid for an ex-

periment and it was judged superior in

every respect to white cedar blocks.

Various changes in the paving specifi-

cations were made in later years and
during the years of 1892 to 1895 the

main streets and the entire business dis-

trict were repaved with the most modern
brick pavement at that time. (Two
course work or brick on edge set on brick

laid flatwise). These pavements have re-

sisted the wear of traffic for 28 years,

and in places where the pavement has

not been disturbed for underground con-

struction, are still in fair shape.

Need for Reconstruction
In the last few years, this city, like

most cities and towns which were

planned before the motor made its ap-

pearance, commenced to grapple with its

traffic problems, and with the fact that

an adequate street plan may cost large

amounts. It must be borne in mind that

the outlay today will be less than it will

be two or five years hence. Our Chamber
of Commerce and Civic Leagues have

recognized the fact that any poorly

paved city will drop back, and those

streets and sections which are not apply-

ing the remedies are certain to fall into

more or less disuse, with corresponding

reduction in property values.

Survey
The city commissioners, attorneys and

engineers held a conference and laid

plans for the big improvement program.

The first move was to prepare an exact

survey of all underground structures in

the streets. Plats were drawn to a large

scale and the maze of pipes and conduits

under the pavements was shown.

Ornamental Street Lighting

The first improvement made was an

ornamental street lighting system cover-

ing the entire business district to be im-

proved. Nearly 400 standards were set,

and care was used in alignment as re-

garding future widening of streets. The

improvement was made under the Special

Assessment Act, and the cost covering the

same was spread over a period of three

years.

Heating Mains

New steam and hot water mains were

next installed. The latest materials for

heating mains were used, and great prog-

ress was made in constructing the work

during the short period the heating mains

were shut off for the summer months.

One circuit of the main artery of the

heating system leading from the Central

Power Plant for a distance of eight

blocks cost over $250,000 and was con-

structed in three months.

All electric wires owned by public utili-

ties and the City were placed in separate

conduits, and all electric transformers

were installed in large concrete man-

holes, placed out of the street under the

sidewalks.

Water and Gas Mains

The cast iron water mains and lead

service pipes were all renewed and in

some places enlarged. Six inch cast iron

water mains were replaced with 16 in.

mains, and the fire hydrants were en-

larged and re-set, affording a more adapt-

able place in fighting fires.

The gas mains were also enlarged and

service pipes leading to various buildings

were renewed.
Sewerage

In the midst of all the tearing up, the

sewers were not overlooked. On some

streets new sanitary sewers were laid to

a depth of 18 ft. and house connections

of either 12 or 8 in. sewer pipe were pro-

vided for each parcel of land along the

improvement.

Street Railumy Reconstruction

After all the underground structures

were completed, or carried on in advance,

the Street Railway Company work was
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started on the tracks and carried on
both night and day. The old tracks of

light rails and hand-mixed concrete laid

in 1903 were ripped up from one end to

the other. New intersections, typifying
the best in modern methods, were used
of manganese steel wieghing 127 lbs. to

the yard. Some intersections, 100 pieces

of curves, frogs, switches, crosses and
straight tracks were completed at a cost

of .$29,000.

Several different methods of track con-

struction were used. The roadbed was
first drained with a 6 in. field tile. Upon
this a 6 in. Portland cement concrete
slab was laid according to the formula of

1 part Portland cement, 4 of washed
gravel and 2i^ parts of sand. Crushed
stone ballast was laid on the concrete
slab and the ties were concreted in place.

Several thousand feet of tracks were laid

by placing 4 ins. of crushed stone upon
a tiled roadbed and concreting the ties

in place, using the same formula for the
Portland cement concrete. Then, again,
the rails were brought to proper grade by
using wooden block under the ties while
the concrete was poured around the ties

and tamped in place.

Car Track Paving
Granite blocks, 31/2 ins. in depth were

substituted for rail bricks and the bal-

ance of the tracks were paved with 3V^
in. vitrified paving brick laid flatwise.

The interstices of the brick were filled

with an asphalt filler. Cast iron track
drains were used at the necessary places

and electric switches were included in the
work.

While the track laying was in progress,

steam shovels were removing the sub-

grade in preparation for the paving work.

Street Widening
The old stone curbing was removed and

the street widened to a width of 48 to 64

ft. Care was used in having each par-

ticular street widened to a uniform width,

but in a few cases it was impossible to

follow this rule. All corners were en-

larged to 16 ft. radius, except at Inter-

sections near fire engine houses, where 22

ft. was used. All storm water inlets were
trapped to the main sewers and direct

connections were made to the nearest

sewer and manholes were placed over the

inlet pipe at convenient places.

A Portland cement concrete curb was
used having a thickness of 6 ins., except

at street corners, where a thickness of 8

ins. was placed to receive the greater

wear.

All excavations were thoroughly flood-

ed with water, and in most cases where
deep excavations were encountered the
flooding was carried out several times,

to insure a solid roadbed. A light 3 to 5-

ton roller was first used before the heavy
10-ton roller completed this work.
Washed gravel and sand were trucked

to the concrete mixer and the cement
was added at the machine.
Upon the main streets having the ma-

jor portion of excavations in the under-

ground work, 8 ins. of Portland cement
concrete was used, having a 1 to 7 mix.

In the balance of the streets 6 in. founda-

tions were used.

Brick Paving
The paving bricks of 3% in. depth were

laid flatwise and an asphalt filler was
squeegeed over the whole surface and a

light top dressing of sharp fine sand was
used.

The original plan for this local im-

provement was outlined to cover a period

of four years. Two years have now
elapsed and the work has been carried

on like clock work. Weather conditions

have caused more delay this year than

last, but the excessive rains have helped

settle the earth excavations.

So7ne Car Tracks Discarded
In order to clear the streets of unnec-

essary street car tracks without seriously

hampering trolley service, 13 blocks of

car tracks were abandoned.

In the central portion of the City the

streets improved around the Lincoln

Square were widened 12 ft. by extending

the paved portion of the street to the

building line. The sidewalks were con-

structed inside the lot, and adjacent to

the curb line. It was thus planned that

ample space would be available for ve-

hicle parking place. Two sides of Lin-

coln Square have now been completed,

and the streets have been opened to

travel. The 12 ft. space has been prop-

erly utilized and has greatly helped in

handling traffic in this congested district.

Balance Between Street and Sidewalk
Width

Some question has arisen as to the

proper width that should be allowed for

walk space for pedestrians. Some 48 ft.

paved portions of streets are now planned

to be widened 4 ft. on each side, so as to

leave 12 ft. of space on each side of the

street. The members of the city council

have passed on the question that 12 ft. is

sufficient for a walk space. Some mer-

chants claim that excessive widening of
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streets should not be permitted, and that

the city officials should have as much
consideration for pedestrians who use the

sidewalks by the thousands as for the ve-

hicles which use the roadway by the hun-

dreds.

It is a Kreat question, but we have

planned to help conditions that exist to-

day. The cost has run into large amounts

as over $250,000 was expended last year

for paving in the down town district, and

the cost will run about the same amount
for this year.

ROAD AND PAVEMENT DRAINAGE
A NECESSARY ECONOMIC

INVESTMENT
By J. W. Howard, C. E., E. M., Consulting

and Testing Engineer on Roads and
Pavements, 1 Broadway, Neio

York, N. Y.

Increasing attention is being given to

proper drainage of the subsoil under and
adjacent to roads and pavements. Every
portion of the location of a pavement or

road must be studied by a competent en-

gineer to determine in advance of con-

struction or improvement the portions

which will have to be properly drained by
permanent installations underground and
water which does the damage either as a

sometimes otherwise in order to prevent

water from being the prime cause of in-

jury, if not destruction of the road or

pavement. In 1902 the writer stated, in

an article entitled "Pavements Injured by

Water," that "the principal cause of in-

jury to many pavements and roads is

water which does the damage either as a

liquid, or by freezing. It makes it possi-

ble for traffic to do great damage by the

water first softening or loosening a pave-

ment. Traffic of vehicles, which a casual

observer thinks does the most damage, is

of itself less injurious than water. A
pavement once uneven from moisture or

frost is easily and rapidly further spoiled

by traffic. Pavements laid and main-

tained so that water can do them little

harm are very slowly affected by traffic.

* * * A well laid pavement requires a

subsoil drained naturally or artificially.

Water below a pavement or road under-

mines or softens the subsoil, causing set-

tlements. It freezes and forces up irreg-

ularities in the surface. Water often

works up through concrete foundations

and gathers in various ways on its upper

side, thus getting between the founda-

tion and the stone, brick, asphalt, etc..

pavement surface layers. Water thus dis-

places, disintegrates and weakens the en-

tire structure. A solid, dry and compact

subsoil is needed for all roadways."

Although more roads and pavements

are being properly drained than hereto-

fore, nevertheless, there is great laxity al-

most everywhere in this respect. This is

especially true on streets and roads

which have no curbs or protective edg-

ings and other means of preventing watei-

seeping from outside underneath the

pavement; especially during periods of

heavy rains.

Proper permanent drainage installa-

tions costing relatively little, constitute

an insurance for the permanence of a

road and its pavement and guarantees the

ultimate economy of the entire capital in-

vested in the subgrade and foundation:

also indirectly, in the wearing surface

layer of whatever material it may be on

the surface of the street or road. The

permanent surface layers of many mate-

rials can be economically maintained in

constant good condition indefinitely by a

little attention from time to time pro-

vided the road or pavement has a good

foundation and proper lateral and sub-

soil drainage.

Some of the injuries from water are

from the following causes: (1) Insuffi-

cient drainage from side ditches; (2)

level of the road foundation and surface

too little above surrounding country, so

that during extremely wet weather, water

seeps under the pavement; (3) failure to

provide culverts, blind or other cross

drains under the pavement to carry water

to the side drains or ditches; (4) wher-

ever a road extends along the side or the

base of hill, special drains are needed to

provide for disposing of spring and un-

derground water on the uphill side of

the road and sometimes on the downhill

side of the road. If ditches are used on

the uphill side, they must be well out-

side the roadway shoulders and to a suffi-

cient depth below the bottom of the base

of the pavement to convey the water to

culverts or elsewhere. Subsurface drains

at a depth of at least 3 ft., filled with

broken stone or large gravel, lengthwise

the road and connected with similar

drains crosswise the road, are suitable

and inexpensive for many locations. The
cross drains under the road should be

spaced at short intervals of, say, 50 ft.,

and at longer intervals where the local

conditions permit. (5) In some cases

where it is believed subsurface water or
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seepage from the sides will get under the

pavement, it has been doubtful practice

to construct blind drains under the cen-

ter line of the road. Such construction

needs many lateral blind drains or other

outlets to prevent the center drain from

becoming clogged in time and retaining

water, which softens the subsoil. In cold

climates such water freezes and dislocates

the pavement above. It is seldom neces-

sary to provide longitudinal drainage un-

der a road. The same length of drains

under the center of the road will provide

an ample number of cross drains to ful-

fill the same function.

Several states have set a good exam-

ple by preparing plans and specifications

for every kind or classification of drain-

age, the necessity for which can be fore-

seen; also providing for such additional

drainage as may be found necessary dur-

ing actual construction; prices to be bid

upon being per lineal foot in accordance

with the plans and specifications for the

various kinds and quantities of drains as

estimated will be needed; there being a

further provision that any extra drainage

construction will be furnished, where nec-

essary and ordered in writing, at cost of

labor and materials plus 15 per cent.

This practically means at cost, because

overhead charges of supervision, etc., are

not included.

Professor F. H. Eno, of the Engineer-

ing Department, Ohio State University,

made the following interesting statements

in an address he gave at a Convention of

the American Road Builders' Association:

"(1) There is seldom a paved road which

does not provide perfect (surface) cross

drainage, at least from the center of the

road to the edge of the paved area. Be-

yond that point, perfection in drainage is

difficult of attainment. (2) A perfectly

stable, dry, well-compacted soil is neces-

sary to support roads subject to heavy

trafl^ic. (3) D. S. Humphrey, of the Ohio

State Highway Advisory Board, says that

most of the highway engineers are mak-

ing a serious mistake in cutting through

the top soil for their subgrades. If. in-

stead of quibbling about grades, they

would build their road foundations on top

of the subsoil, they would get very much
better support for their roads and at the

same time secure better drainage. (4)

One argument for placing roads on top of

the soil is the fact that greater opportu-

nity for leading surface water away

through culverts is provided. It also per-

mits shallower ditches and more fall to

the outlets. (5) Advantage should be

taken of natural soil drainage by build-

ing the road on top of the original soil

as far as possible. Minimize the cuts.

Multiply the culverts. Conduct the water

away from the road into natural channels

as frequently as possible."

EFFECTS OF CHANGING AIR TEM-
PERATURE AND MOISTURE
CONTENT ON BEHAVIOR
OF PAVEMENT SLABS

By H. W. Skidmore, Consulting Engineer,
Chicago Paving Laboj-atory, 160 N. Wells

St., Chicago, III.

1 have just read the article entitled, "A
Different Angle on the Subdrainage of

Pavements," contributed to the September

number of Municipal and County Engi-

neering by Monroe L. Patzig, and note

that he invites discussion of this subject.

The term "moisture expansion" is

prominent in the article, and it appears

that the author considers this a most
likely cause of blow-ups, joint heaves,

difference in elevation of slab ends, curl-

ing of slabs and other defects common to

rigid pavements, particularly Portland

cement concrete.

The effect of moisture content in Port-

land cement concrete is pretty definitely

known, and if this were the only factor

seriously concerned with the behavior of

the pavement slab, it would be a relative-

ly simple matter to design the slab, un-

der the various conditions prevailing in

each individual case with respect to mois-

ture, so that the pavement would not

suffer directly from this source. Elim-

inating frost heaving, the defects re-

ferred to in the article are manifestations

of structural weakness that occur, almost

entirely in the hot weather. The effect

of changing air temperature is rapidly

reflected in the behavior of the slab,

whereas, expansion due to an increase of

moisture requires long periods of time to

assume serious proportions, and the con-

traction due to evaporation of moisture

is even slower.

A situation might be imagined where

a slab constructed in dry weather upon

a dry subgrade was later subjected to

high moisture content for a period of sev-

eral months. Sufficient stress might be

accumulated to cause joint heavage or

even actual rupture, and still under

especially advantageous conditions some

curling of the slab. But the extreme con-
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ditions that would be required to accom-
plish any very serious results from this

source are so uncommon that in ordinary

practice moisture expansion or contrac-

tion will usually require only passing con-

sideration. The exception to this rule is

the surface checking due to rapid evap-

oration of moisture during the setting

period: and the seriousness of this defect

can be largely, if not entirely, eliminated

by proper curing.

Moisture content of the soil, however,
is very frequently a most serious factor

with respect to the load-supporting power
of the subgrade. Its effect varies widely
among different soils, not only in sepa-

rate localities, but even within the lim-

its of a relatively small project. The re-

sult may be'either to increase or decrease

the supporting ability of the soil, depend-
ing upon the nature of the soil and the

amount of moisture present. Some soils

increase their supporting power by ab-

sorbing moisture up to a certain optimum
amount; this value decreasing when the

percentage of moisture is either raised or

lowered. Probable moisture content dur-

ing the cold season must be given serious

consideration, because of the possibility

of frost heaving and the consequent rup-

ture of the pavement structure.

Decidedly the most serious aspect of

the moisture question is its relation to

the variability of the load supporting

power of the subgrade. It is generally

conceded that some drainage must be pro-

vided. This usually takes the form of

side ditches or drains on highway work
and curb and gutter, with or without

drains, on city pavements; constructed

longitudinally of the pavement in order

to intercept and divert, at least the bulk

of the water that would otherwise have
access to the soil and cause excessive

moisture content. In many cases, no

doubt, drainage structures have not been

entirely adequate. Yet, on the other

hand, there are great areas, especially in

the middle states, where the soil is of

such nature that even elaborate systems

of under-drains in addition to the usual

provisions for removal of surface water
have proven of very little, if any, value

in reducing the moisture content of the

soil below an amount that seems fairly

constant from season to season, and Is

considerably in excess of that which
would render the soil anything like par

with respect to supporting value, when
compared with other soils. The Bates

Road Tests have rather clearly demon-

strated this fact. Obviously, there is one
solution in such cases that will unques-

tionably provide a permanently stable'

support. That is the construction of a
sub-foundation or subgrade of gravel,

broken stone, etc., not primarily for the

purpose of providing drainage but to sup-

ply the required under-support. The sit-

uation will, without doubt, be met with
some such solution as soon as it is found
that in the long run it will prove to be

more economical than attempting to

build a rigid slab equal to the situation

in all respects.

Relative to the curling action of con-

crete slab, Mr. Patzig says:
"* * * But with moisture expansion

there is a decided tendency for the con-

crete slabs to curl upwards due to the

greater expansion on the lower surface

than on the upper one.

"This curling action can be more pro-

nounced in concrete pavements than on

concrete base under other" types of pave-

ment surfaces, because there can be

greater differences between the moisture

or humidity of the two surfaces."

It must be taken that he refers, in the

second paragraph above, to the under side

of the slab in both cases. And if so it

would appear that there is a discrepancy

in the statement. Providing both types,

that is an uncovered Portland cement con-

crete and, say, an asphalt surface on Port-

land cement concrete base, existed under

the same soil and moisture conditions,

and the air temperature at the surface

in both cases was the same; he apparent-

ly means to say that the curling would
be greater in the case of the uncovered

concrete because the moisture or humid-
ity would be greater on the underside of

that slab than would be the case with the

concrete base slab. There would seem
to be absolutely no reason for such an
assvmiption. In fact, if there was any
difference at all, the reverse would be

true, owing to the much lower rate of

surface evaporation in the case of the

moisture-proof asphalt top. This theory

will not account for the fact that uncov-

ered Portland cement concrete slabs curl

and warp more than those that are topped

with another type of wearing surface.

The reason is that in the case of asphalt

top, we have an insulating blanket, which
not only greatly reduces the rate of tem-

perature penetration, but also prevents

the rapid evaporation of moisture.

Portland cement concrete pavement
slabs curl up at the edges at night, due
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to the fact that the upper surface is rap-

idly cooling off and is in the process of

contraction, whereas, the bottom of the

slab, not being in direct contact with the

air tends to retain its heat and conse-

quently does not assume the same rate or

degree of contraction as the upper side.

Conversely, during the heat of the day,

the slab is warped in the other direction,

often lifting free from the subgrade at

the center. This is, of course, due to the

fact that the top surface is expanding
much more rapidly than the bottom. The
whole performance simply illustrates the

effect of changing air temperature in de-

veloping varying stresses in the struc-

ture. It occurs much too rapidly to be

due to moisture expansion.

During expansion the slab between
joints may be said to be in compression,
with the force acting longtitudinally

through the slab. The construction joint

is almost inevitably a weak section, con-

sequently most of the heaves come there.

If the joint is perfect, there is no Joint

at all, and the rupture will search out
the weakest section elsewhere. The rais-

ing of one slab end above that of its

neighbor may be due to one or more of

several causes, e. g. There might be a

slight difference in subgrade elevation;

the joint may not be perpendicular to the

plane of the subgrade; one slab may be a
little stronger than the other, or of slight-

ly greater thickness. Perfect joints rather
than drainage would seem to be the an-

swer to this defect.

There is now available a vast amount
of data relative to the various items men-
tioned in Mr. Patzig's discussion. There
is much more in the making. This will

unquestionably result in better pave-
ments. But it still is a big question
whether truly rigid types will ever be
reduced to that exactness which will ren-

der them entirely satisfactory and wholly
economical under all conditions.

FACTS AND FIGURES ON COMMUN-
ITY OR GROUP HEATING

By H. C. Kimhrough, American District
Steam Co., 712 First National Bank

Bldg., Chicago, III.

The subject of group or block heating,

and the application of the principles of

community or group heating in cities

large and small, have led to a desire to

ascertain the smallest devisible unit of

operation which can be successful com-
mercially. For this purpose a detailed

investigation of the engineering and com-
mercial factors was promulgated, and I

am indebted to Mr. Walter J. Kline, of

the American District Steam Company,
for his engineering study of this very in-

teresting problem of group or community
heating.

The chosen field for observation in-

cluded two well built residential blocks

in a city on the lakes, comparable in

every way with districts in Cleveland,

and in this report were discussed all of

the items involved in the inception, or-

ganization, design, construction and
operation of a district heating proposi-

tion, confined within the limits of a com-
munity or block plan; the most impor-

tant of these items being:

(1) Proper selection of block or dis-

trict; (2) Volume of space to be heated:

(3) Amount of heat required based upon
recorded data for similar latitude; (4)

Design and cost of proper boiler plant;

(5) Discussion of return system and
cost; (6) Method of operation, meters,

etc.; (7) Cost of operation; (8) Fixed,

depreciation and maintenance charges;

(9) Revenue to be paid by members of

the community; (10) Surplus to be paid

to participating shareholders.

The original study included a number
of items which have been checked and
revised as a result of conference and dis-

cussions, as well as a review and check-

ing by other engineers and individuals

who were interested.

(1) By running a single steam main
v/ilh long services, instead of a "loop"

with short services, it was found that

the cost is reduced somewhat and these

figures are used in the estimate herewith.

(2) The value of the water plus the

value of the heat in the condensate is in-

sufficient to justify the required invest-

ment in return mains.

(3) An ornamental stack can be con-

structed which will be sufficiently attrac-

tive to be proof against reasonable ob-

jections. It will add to the cost at least

$1,000, which has been included in the

revised figures.

(4) In a study of a community or dis-

trict heating plant, in St. Louis, the idea

was proposed of building a community
garage with capacity for 15 cars, in

which would be located the boilers, like-

wise room for storage of coal. On the

second floor it was proposed to equip an
apartment for the man who would be in

charge of the garage and the firing of

these boilers. Such a building would cost
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roughly $2r),000 to $30,000 and the rent of

garage space would more than provide in-

terest and return on the combined com-

munity boiler plant and garage.

(5) From tlve figures we have elim-

inated all items of "customer's house pip-

ing."

(6) We have eliminated "interest" from

the cost of operation.

(7) The item of "coal cost" has been

reviewed from the standing of assumed
evaporation "steam delivered" to cus-

tomer on efficiency of operation. Oil

burning is out of the question at this

time, because of the cost of oil.

(8) It is quite evident that clerical la-

bor, superintendent, fitter, etc., if charged

to a single blocli, will result in a dispro-

portionate overhead. The same organiza-

tion can look after many blocks, and
therein lies the desirability of including

ALL the desirable blocks in a district

rather than a restricted community. The
matter of depreciation and maintenance
has been reviewed and is established for

the purpose of this analysis as follows:

Insurance and taxes, 2 per cent of the

total; depreciation, 4 per cent of the to-

tal; maintenance, general, 2 per cent of

the total; maintenance, boilers, $2 per h.

p. per year.

The following, then, is the statement of

cost of construction and operation of a
single unit, or block plant. It consists of

42 residences, 4 apartment buildings, one

club and nine garages, aggregating 3,630,-

000 cu. ft. of space, which will require an
annual average of 38,090,500 lbs. of steam
condensed in radiators and house piping.

Based upon an evaporation of 6% lbs. of

water per pound of coal and an "efficien-

cy of delivery" of 85 per cent, there will

be metered 5% lbs. of steam per 1 lb. of

bituminous coal burned, or approximately

3,300 tons.

The foregoing results are based upon

100 per cent of the existing buildings par-

ticipating in the community, or block

plan of heating, and it becomes at once

apparent that the greatest possible "load"

should be secured to insure the maximum
return on the investment.

Hundreds of community heating plants

may be installed throughout the country

on the co-operative participating plan,

and made self-sustaining, with a fair re-

turn on the cost, and providing for up-

keep and renewals.

Financially the desirability of pooling

the cost of installation and operation of

many individual boiler plants, and con-

structing and operating one central plant,

is evident. Why not do away with the

annoyances of getting coal, handling

ashes, and depending upon irresponsible

attendants? Why not have one smoke
stack instead of a multitude? Why not

enjoy a clean community free from the

smoke nuisance and its damage to prop-

erty and furnishings?

A very worth while item to consider

in the presentation of community or dis-

trict heating is the avoidance of coal stor-

age, in advance of the heating season.

The unloading of coal in the basement

of the individual house represents a very

considerable tying up of money which

earns nothing during the winter season.

From the standpoint of the consulting

engineer, the cost of a plant or produc-

tion should not weigh against the desir-

ability of community heating service. The
countless community centers in which

there are six, ten, a dozen or twenty

property owners, whose chief concern is

the comfort of dependable heating service

and who are able and willing to pay a

reasonable charge for the privilege

—

would be the consulting engineers' field

for development of community heating

INVESTMENT AND OPERATION
Cost of 30fl H. P. Boiler Plant and Stack $36,00(i

Cost of Steam Distribution System (Including Trenching) 38,000
Cost of Meters and Valves 3,750

Total cost of Construction !577,750

Cost of coal—36 per ton 119,800
Cost of teaming coal and ashes 3,300
Depreciation, Maintenance, In.'surance and Taxes

—

(8%) 6,210
Maintenance Boilers, etc., $2 per H. P 600
Cost of Water 500
2 Firemen—8 Months $2,240
1 Chief—12 Months 1.800
1 Meter Man and Clerk 800
Miscellaneous Expense 250 $5,090
Total Operating, Fixed and Labor charges $35,510
Income from 38,090,500 lbs. of steam if sold at sliding scale of rate, approximately $1.31 per
Thousand pounds (coal $6.50 teamed to power plant) total sales _ $49,898
Operating Charges, forward 35,510

Surplus over operating $14,388
Percentage on Investment, ($77,750) 18.5%
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plants. Every building having at present

a heating boiler has a potential beginning
of an argument for a community or block

plant, because the longer the owner oper-

ates this separate unit, with its separate

upkeep, labor and annoyance, the more
certain is the possibility of interesting

him in "buying his heat" from a central

community plant, through properly in-

stalled underground heating mains; just

as has come to be the custom of having
water through pipe, gas through pipe, and
electricity by transmission into the house,

apartment or business building.

We have "backed away" from this very
Interesting study and development long
enough, it would seem, and it is clearly

a wide and almost unexplored field of

substantial return to the consulting engi-

neer, and his collaborator, the architect.

THE FIRST YEAR OF MUNICIPAL
OWNERSHIP OF DETROIT
STREET RAILWAY SYS-

TEM.
By Lent D. Upson, Director, Detroit Bureau

of Governmental Research, Detroit, Mich.

(Editor's Note: The results of the ex-

periment in municipal ownership of

street railways in Detroit are being care-

fully watched throughout the country.
Many reports both of success and failure

to date have been circulated. The pres-

ent article by Mr. Upson, reprinted here
from the National Municipal Review,
gives the facts on which the reader can
base his own opinion of the merits in

this controversy.)

On May 15, 1923, Detroit completed its

first year of municipal ownership and
operation of a unified street railway sys-

tem. On this occasion Mayor Frank E.
Doremus gave a statement to the press
that the system had earned in excess of

$1,000,000 during that year. This state-

ment has attracted comment and criticism

from two principal sources—first organ-
ized and unorganized anti-municipal own-
ership propaganda which deliberately

misinterprets the facts presented; second,

from conscientious citizens who want to

be convinced that municipal operations
have been more successful than private.

Municipal operations in Detroit may be

judged by two criteria—financial results

and service. It has not been seriously

contended that the service under munici-
pal ownership has been worse than un-

der private ownership—probably it has

been better—and the storm has raged
principally about financial results.

The Financial Record
The municipal street railway system is

a unification of 61% miles of work con-

structed by the City, and 312 miles pur-
chased from the Detroit United Railways,
giving a total mileage of 373i^. Out-
standing against the system are $19,000,-

000 in 30-year bonds and a $17,000,000

purchase contract that must be liquidated
in 10 years—all such debt charges as

well as operating charges and taxes to be
paid from earnings. The rate of fare is

5 cts., with 1 ct. for a transfer, giving an
average rate of slightly less than 5 1/3
cts. The real financial issue is whether
the department of street railways must
earn enough not only to liquidate debt

charges in excess of $2,000,000 a year, but

also to create a depreciation fund suffi-

cient to maintain the plant at present

value. It is very questionable whether
at the present rate of fare, the municipal
railway can meet both charges complete-

ly. If, as is contended by some, munici-

pal ownership, to be a success, must meet
both charges, probably the discussion

need go no further.

However, there is presumably some ar-

gument against this contention. No pri-

vately owned utility is required to retire

its funded debt from earnings. It is

questionable whether any public utility

commission would permit a rate sufficient

for such retirement in addition to provid-

ing for depreciation. The Detroit char-

ter does not specifically require that both

charges shall be met completely. The
charter states that sufficient debt, in the

discretion of the board of street railway

commissioners, shall be retired so that

the system be eventually paid for out of

earnings. It is only circumstance that

nearly one-half of the system must be

paid for within ten years. The drawing
upon a depreciation fund for money to

pay this debt practically results in re-

funding it over a longer period of years.

The financial statement for 11 1/^

months' operation substantially in the

form submitted by the department of

street railways, is as follows:

Operating revenues $19,067,631.30
Deduct:

Operating exp $13,368,796.72
Taxes, rent, etc... 634,641.15
Interest 1,795,487.07
Sink, fund charges 2,238.070.73

18,036,995.67

Net profit carried to surplus $1,030,635.63

A more practical manner of reporting
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would take a form usual in privately

owned utilities:

OponitiniT revenues $19,067,631.30
DoiUut

:

Operating exp $13,368,796.72
Taxes, rent, etc... 634,641.15
Interest 1,795,487.07
Depreciation 2,000,000.00

17,798.924.94

Net profits or surplus available
for debt retirement or other
purposes $1,268,706.36

In other words, were this a private

utility, it would actually have met all of

its depreciation charges and other oper-

ating expenses including interest, and had
a balance of $1,268,000 as profit. The de-

preciation is an estimate. It may be

more than $2,000,000 a year, but it is

probably less. This rate is figured at 5

per cent on .$40,000,000 for the entire

year and on assets of every character.

This profit of $1,270,000 is available for

the retirement of debt and represents

the increased equity of the City in the

system. This is certainly a substantial

conformance with the charter require-

ment that the plant be acquired eventu-

ally out of earnings. The creation of a

depreciation reserve which would actu-

ally indicate the lessening value of as-

sets through wear and tear would in no
way affect the amount of cash available

for the retirement of debt, which require-

ments are in excess of $2,000,000.

Service Statistics

Service is not so easily appraised, be-

ing subject to as many a priori judg-

ments as there are car riders. In a sta-

tistical way, however, it is worth while

to note that in May, 1922, there were
1,530 cars in operation with an average

monthly mileage of 3,500,000. One year

later there were 1,616 cars in operation

with an average monthly mileage of 4,-

271,000. The increase in total number of

passengers was from 36,700,000 to 41,700,-

000. Approximately 500 of the City's cars

were new, among them being 175 of the

Peter Witt type.

Correlative to service is the subject of

maintenance. It has been charged that

the department of street railways has

spent an inadequate sum on the mainte-

nance of way, overhead and equipment.

What constitutes adequate maintenance is

too disputatious a subject for considera-

tion here. It must be borne in mind that

Detroit purchased so depreciated a sys-

tem that it was freely predicted that un-

interrupted service could not be contin-

ued. In June, 1922, one car broke down
for every 2,000 car miles operated and

trolley breaks totaled nearly 300 for one
month, and for an average of five months
were never less than 200 per month. In
April, 1923, break-down of cars had been
reduced to one for every 5,000 car miles
operated and trolley wire breaks reduced
to about 90 per month. This latter is

the result of stringing 60 new miles of

copper and repairing and replacing about
one-third of the entire system.

Street paving continues in bad repair.

The D. U. R. over a period of three years
immediately prior to acquisition by De-
troit, spent an average of $185,000 a year
on paving over an urban and interurban
system totaling 800 miles. In approxi-
mately one year the city of Detroit has
spent in excess of $200,000 on an urban
system of 373 1/^ miles. It is estimated
that the rehabilitation of the City's lines

and equipment will cost between $5,000,-

000 and $6,000,000. Such rehabilitation

might properly be charged to capital.

Since capital is not available, it must be
done from earnings, which means that

the criticism of tracks . and pavements
in bad repair will continue for some years
to come. Obviously, the system cannot
accomplish a complete rehabilitation in

one year. Nor can service be largely im-
proved until some satisfactory plan of re-

routing or underground dips is estab-

lished. At present 18 of the 27 car lines

center at the city hall, and during rush
hours 700 cars per hour pass this point.

There is a physical limit to the number
of cars that can be operated on a given
piece of track during a given time, no
matter what the demand for service

may be.

The Detroit Bureau of Governmental
Research has just concluded a study of

tTie finances of the department of street

railways for the period of 11 1/^ months
that has elapsed since May 15, 1922, the
date of the unification of the system.

This report endeavors to deal in an un-

biased way with the actual financial facts

as indicated by the records of the depart-

ment of street railways. Copies will be

sent to any who may be interested, upon
request, and such readers may draw their

own conclusions as to whether or not mu-
nicipal ownership in Detroit has been a

success.

Detroit Should Succeed

From the writer's point of view, how-
ever, there is no particular reason why
municipal ownership should not be a suc-

cess in this instance. The plant was
bought at probably only a part of its true
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value and the outstanding debt against it

is presumably very much less than would

be the liabilities of a private corporation.

The system, at least for the present, is

free from politics; has had available a

certain amount of capital for improve-

ments; has operated during a year of un-

usual prosperity and has had competent

direction, many of the operating heads

having held similar positions with the

private corporation. On the other hand,

there is no particular reason for believing

that private ownership, under similar con-

ditions, would not have done as well.

Unhappily, there is a feeling abroad in

the land that the results of municipal

ownership in Detroit are going to affect

vividly the municipal ownership of utili-

ties in many municipalities and have a

bearing upon the nationalization of steam

railroads. In consequence, the critics of

governmental ownership have ascribed all

sorts of derelictions to the Detroit experi-

ment and the friends of municipal owner-

ship have discovered untold virtues. Suc-

cess for one year in Detroit does not in-

sure permanent success, or insure similar

results for other cities.

The Detroit Bureau of Governmental

Research has made just one general con-

clusion from its examination of the com-

plex financial problem confronting the de-

partment of street railways and that is

that under the circumstances, creditable

progress has been made. Aside from this

one conclusion the Bureau has presented

only facts, believing with James Madison,

"That a popular government without pop-

ular information or a means of acquiring

it, is but a prologue to a farce or a trag-

edy."

SELECTION OF TYPES OF ASPHALT
PAVEMENTS WITH REFERENCE

TO LOCAL MATERIALS
By Roy M. Green, Manager, Western Labora-

tories, Lincoln, Nebraska.

Importance of Street Pavement Problem

During the year 1921 over $120,000,000

was expended for the improvement of the

streets in the 252 largest cities in the

United States. During the same year the

sum of $34,742,791 was expended for sani-

tation and the promotion of cleanliness,

and $55,396,376 for schools in the same
cities.

Over 39 per cent of all the outlay of

funds in these cities was expended for

highway improvement. More than twice

as much wa.s spent for street improve-

ment as for schools and nearly four times

as much for street improvement as for

sanitation. These statistics indicate the

relative magnitude of the street paving
problem as compared with other munici-

pal undertakings on the basis of finan-

cial importance.

Regardless of the manifest importance

of this problem in every city in the

United States we still find the laymen of

the various cities, through their city

councils, or commissions, feel justified in

taking from the hands of their engineers

the important problem of the selection of

the type of pavement to be used in any
location. The success of the street sys-

tem, as a transportation medium, is en-

tirely dependent upon this selection, yet

many members of city councils feel them-

selves qualified to select the type of pave-

ment to be used. These same men would
hesitate to even make a recommendation
regarding the design of a sewer or water-

supply system, where much less money is

involved in the enterprise.

Authority of Engineer
Although it is manifestly a fact that

this authority should be vested in the

engineer we are still confronted with the

condition, in many states, where the law
delegates this authority to the city coun-

cil, or even worse, to the abutting prop-

erty owners within the district to be

paved. Without any question, this reacts

against the best interests of the public

and results in improper selections in

many instances, and is one of the great-

est contributing causes of the short aver-

age life of pavements.

Since the engineer does not have this

authority it would seem, at first thought,

that a discussion of tlie selection of types

of asphalt pavements with reference to

local materials is a waste of time at a

meeting of engineers, but this is not true.

Even though the engineer is confront-

ed with this condition he still has great

authority in making the selection of type

through the fact that he still has prac-

tically unlimited authority in the drafting

of the specifications for the work contem-

plated. Let us call this, selection of type

by specifications. Unfortunately the en-

gineer too often overlooks the fact that

he has this authority and hastily draws

up his specifications by simply adopting

the standard specifications of one of the

national agencies that have adopted such

standards, never realizing that his client

may suffer great financial loss through

such procedure.
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There is never a locality where one of

the asphalt pavement types does not have

a superior economic advantage over all

other asphalt types on account of the

availability of some source, or sources, of

supply of local materials. In some cases

these local materials may be of such a

nature that they will not meet the re-

quirements of the specifications of the

American Society for Municipal Improve-

ments or of the Asphalt Association. I do

not w^ish to be understood, however, as

criticising these specifications, because I

most heartily approve of them, and
especially those of the Asphalt Associa-

tion, which I consider as the best group

of standard specifications that have ever

been prepared, but I do wish to bring out

the fact that the blind use of standard

specifications is poor engineering and re-

sults, in many cases, in higher costs to

the owner without a corresponding im-

provement in the quality of the finished

product. On the other hand, it is like-

wise very poor engineering to specify for

the use of local materials without first

making a very thorough investigation of

these materials. Furthermore, such an
investigation should not simply include

the usual laboratory tests of these ma-
terials but should embrace a thorough ex-

amination of the deposits, method of pro-

duction, quantity and uniformity as well

as quality of the material itself. These
investigations should be carried on only

by persons who are thoroughly qualified,

through years of experience in the con-

struction of asphalt pavements, for if

they are not, the entire expenditure of the

owners' money is then being placed upon
an experimental basis, which is a condi-

tion never justifiable under any circum-

stances.

If this procedure is followed it will be

possible for the engineer to exercise great

influence in the selection of type with

reference to local materials if he makes
a thorough investigation of the availabil-

ity of materials of all kinds and then

makes sure to include in his specifica-

tions a description of the type that can

be constructed by using the greatest

quantity of low priced material of a

quality that is entirely satisfactory for

the purpose intended. As soon as bids

are received under these specifications

the price bid on this type should be low

enough to make the selection almost in-

evitable.

Abuse of Selection by Specification

Allow me to take two illustrations from

cases that have come to my attention in

our practice. In one city an engineer

asked for bids upon sheet asphalt and
asphaltic concrete, coarse aggregate type.

The specifications for the large aggre-

gate for the asphaltic concrete allowed

the use of a very inferior grade of broken

stone and as a result an aggregate was
used having a toughness of only four

when treated by the Page Impact Ma-
chine. To have obtained satisfactory

large aggregate of broken stone for this

work would have required its being

shipped for a distance of over 500 miles

and from another state at a very high

freight rate. *

On the other hand the large aggregate

for use in the binder course of the sheet

asphalt was described in such a way that

it required an aggregate of a toughness

of 10 and a French coefficient of wear of

not less than eight and made it neces-

sary to sliip this material a distance of

over 500 miles, while there were good

commercial deposits of gravel containing

materials that would have been entirely

satisfactory for that purpose within a dis-

tance of less than 50 miles. All other

aggregates entering into the construction

of the sheet asphalt pavement were even

nearer than this with the exception of the

stone dust for filler. The engineer either

abused the privilege of selection by speci-

fications and deceived the owners' confi-

dence and wasted their money or he was
ignorant. In this case, I believe that it

was the former, because he specified also

tliat the binder for the sheet asphalt

should contain 7 per cent of limestone

dust. The city is no longer a client of

the engineer.

Proper Use of Selection by Specification

Let us consider another illustration,

vv^here specifications were drawn with

the intention of utilizing available

materials to the greatest advantage.

The city, through tlieir engineer,

adopted a specification, which inci-

dentally is not in accordance with any

of the standard specifications for large ag-

gregate for binder construction, but is

good practice and has been demonstrated

as being satisfactory for the work con-

templated. Through the use of these

specifications, instead of the adoption of

one of the standard specifications, the

most economical selection was apparent

to any unprejudiced party and resulted in

the saving of approximately |50,000 on a

two-year paving program and the quality

of the work did not suffer in the least
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detail. All the aggregates for this work
were obtained within 5 miles of the im-

provement with the exception of the lime-

stone filler.

In closing, however, I wish again to

sound a word of warning against the

adoption of any local materials or special

specifications unless their adoption is

thoroughly investigated by one who is

unquestionably qualified to pass judgment

upon their utilization for the work con-

templated as it would be a serious error

in policy to place the expenditure of pub-

lic money, in such great quantities, upon

an experimental basis and it would react

against the best interests of all concerned

in the construction of roads and pave-

ments. I wish to draw attention to the eco-

nomic value of making thorough investi-

gations of all sources of supply of mate-

rials for utilization in the construction

of asphalt pavements.

The foregoing paper was read by Mr.

Green at the recent Asphalt Convention

held in Denver, Colo.

REGULATING THE PARKING OF
AUTOMOBILES

By John Ihldcr, Manager, Civic Development
Drpartment, Chamber of Commerce of

the V. S., Washington, D. C.

A few years ago automobile salesmen

talked about the saturation point in

terms of the public's buying power. They
calculated the possible number of auto-

mobiles in a state by the number of

families with a certain income. Today

such figures, except as applies to the

rural population, are going into the dis-

card. The saturation point for automo-

biles is coming to be the incapacity ol

streets, not only in cities, but even in

towns and villages, to hold more cars.

Experiments With Moving Traffic

A year ago we talked of regulation in

terms ot moving traffic. The traffic cop

had become a familiar sight even to the

most untraveled American. We exercised

our ingenuity to devise methods of expe-

diting traffic by rules and signals and

no left turns and one-way streets. We
even devised high towers which would

halt the moving lines of cars for blocks

when the light switched from green to

red. Then the law of diminishing re-

turns got in its deadly work and we
today see the long lines halted on a

busy main ti"affic artery blocks away
from the signal tower when there are

no vehicles waiting on the little-used

cross street. Then we tried speeding

up the traffic, and, turning our animos-

ity from the fast driver, leveled our

imprecations at the cautious one who
slowed up the line, until actual count

showed us that increasing the speed

beyond a certain limit means no more
cars passing a given point in a given

time than does a slower movement—for

the simple reason that each driver leaves

a little more space between his car and
that in front.

What to Do With the Standing Car?

Now we have suddenly awakened to

the fact that this interesting game of

regulating moving traffic, while the more
dramatic, is not the more important part

of our problem after all. The more im-

portant part is to find out what to do

with automobiles, not when they are

moving, but when they are standing still.

Until some inventive genius invents a

collapsible car that can be folded up and
put into the hall closet or a corner of

the office, this question of what to do

with an automobile when it is not in

use is going to cause more and more
concern to manufacturers and salesmen

and to would-be owners, than ever has

been caused by justices of the peace with

a keen eye for local revenues.

Some Abandon Driving to Work
Of course we have been making ten-

tative and superficial efforts to answer
this question for some time, but with

results so unsatisfactory that in the

largest cities car owners have given up
the attempt to drive to their offices near

the center, and even in moderate sized

towns the merchants, the police and the

car-owning public are most dissatisfied

with these results and with each other.

Curtailment of parking privileges along

business streets to periods limited from

a brief stop to discharge passengers to a

two-hour stay, unless supplemented by

constructive measures, are only expedi-

ents which give some relief at consid-

erable cost and annoyance.

7s the AntomobiJe a Nuisance:'

So recent is our realization of this

problem that there are regulatory au-

thoi'ities who still approach it from the

point of view that the automobile owner
is more or less of a nuisance who should

be thankful for whatever facilities are

grudingly granted him, and some traffic

experts who maintain that inasmuch as

two or three riders in an automobile

take up more space in a city street than

do several times that number in trolley
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cars or subway trains, therefore the an-

swer is to limit more and more strictly

the use of automobiles in downtown
areas, perhaps confining il to taxi-cabs

which, being more constantly in use,

serve a greater number of passengers
and call lor only a traction of the park-

ing space.

Effects of Rapid Rail Transit Cited

Of course such a solution as this is no
solution, but is rather a method of in-

tensifying conditions that make for fur-

ther overcrowding of our already over-

crowded business and apartment house
areas. The result would be the same as

that which followed the building of ele-

vated railroads in New York and Chi-

cago and later that of subways in New
York. Both were acclaimed as means
of spreading out the population, for was
it not obvious that workers in downtown
districts could by these means afford to

live farther out? Of course what fol-

lowed was the exact reverse; those who
lived farther out did more business

downtown and conditions instead of be-

ing bettered became much worse. Not
only did business buildings increase in

size to accommodate the new hordes of

workers, but high apartment and tene-

ment houses with constantly smaller

and fewer rooms per apartment closely

encircled the business districts because
a large proportion of the workers found

that the time, expense and discomfort

of twice daily journeys by rapid transit

were sucli a handicap that uncomfort-

able housing seemed to them the lesser

of two evils. The way out is not by

devising methods of compressing human
beings into smaller compass, but by de-

vising means of living and doing busi-

ness comfortably and economically.

The Present and Future Problems
When one comes to study the problem

from this point of view he finds that it

divides itself into two parts: First, the

immediate problem of what to do now
under existing conditions to get the ut-

most practical value out of the auto-

mobile with the least possible cost and
inconvenience to the community; second,

how to guide the future development of

our cities and towns so that this modern
means of transit may be more and more
generally used to the increasing benefit

of all the community.

What the Hliriners Taught Washington,
D. C.

There still remains in some quarters
the belief that the passenger automobile

is primarily a pleasure vehicle. Even if

it were, there is a strong argument for
lacilitating its use. But we had a recent
demonstration in Washington of the fals-

ity of this notion, at least so far as con-
cerns their parking on business streets.
We have had the Shriners with us.
During the days of their visit they nearly
doubled the population of the City.
Prophecies were that they would bring
with them at least 30,000 automobiles.
We were impressed by the probable diffi-

culties of handling so large a number
of visitors and in order to make space
for them our rulers—you know that we
who live in the District of Columbia are
not citizens except by courtesy, for we
have no vote and no voice in our gov-
ernment—our rulers, the District Com-
missioners, decided to put a ban on
parked automobiles in the central busi-
ness district and fortunately decided to
put this ban into effect a week before
the Shriners' convention opened. I say
"fortunately," for this edict gave us a
fact which otherwise would have re-

mained a theory. On the day the ban
went into effect the downtown stores
were empty of customers. The long
aisles between heaped up counters were
deserted. Trolley cars operated as usual
and to capacity. But the automobile
shoppers, chiefly the drivers of the
cheaper cars who do not support chauf-
feurs, were absent, and their absence
made so startling a,n effect that by noon
a hastily assembled committee waited
upon the commissioners and successfully
petitioned that the ban be lifted. The
automobile has become a necessity of
modern life and our task is to devise
methods of utilizing it, not to follow an
ostrich-like policy of ignoring its value.

The Motor Vehicle a Modern Necessity

The means immediately available for
dealing with the standing automobile are
limited and, as indicated before, are
largely in the nature of more or less
unsatisfactory expedients. The first req-
uisite is to approach the problem from
the point of view that the automobile,
passenger car as well as delivery truck,
is a necessity of modern life and that
our purpose is to facilitate its use. The
degree in which various expedients may
be used will vary in different cities and
towns according to local conditions.
There are, however, some generaliza-
tions which may be used as guides.
First, the streets are designed primarily
for transit. Consequently they must be



154 MUNICIPAL AND COUNTY ENGINEERING Vol. LXV—

4

kept free from standing vehicles to the

extent necessary for an even, uninter-

rupted flow of traffic. Second, the en-

trances to hotels, office buildings, large

stores and other buildings in which there

is a great amount of coming and going

must be kept accessible. Third, so far

as is consistent with the foregoing, car

owners should be permitted to park their

cars on the public streets or other public

space in front of or close to their desti-

nation and leave the cars there all day

if they so desire.

The third generalization is, of course,

an ideal and as with ideals can be only

more or less approximated. Even in

small country towns there are periods,

as on Saturday evenings during warm
weather, when the whole area of Main
street in the business section will not

accommodate the cars of all the farmers

who come in to town. Consequently an

effort must be made to provide conveni-

ent supplementary parking space. But

no other space will be more than a sec-

ond choice substitute for the curb in the

middle of the principal business block

where the car owner and his wife not

only have the shortest carry from store

door to car and can have their children

constantly in sight, but where, when
seated in their car, they feel almost a

part of the holiday crowd from which

they can call out passing acquaintances

and hold a series of informal receptions.

In larger towns and cities only a frac-

tion of those who wish it can secure this

ideal parking. But that is no reason why
those who come first should not be

served first so long as this does not in-

terfere with traffic or access to much-
frequented buildings.

Time Limit Expedients

Between this all-day parking and the

stop to discharge passengers before a

hotel, there are gradations in . time lim-

its, the value of which is still largely

theoretical. Whether a 15-minute park-

ing limit is, as a rule, of practical use,

may be questioned. For the man who
reads your gas meter this would be

ample. Perhaps it should suffice for the

life insurance agent. But it is not enough
for the woman who is buying material

for a new set of curtains or for the

family dinner. Perhaps we shall come
to a simple threefold classification of

parking spaces on business streets; stop

to discharge passengers, shopping stops

which may extend from 15 minutes to

two hours, and all-day parking.

But with all the time limit expedients

we can devise our streets in the busi-

ness districts and in many apartment
house districts are now inadequate to

contain all the cars whose owners wish
to park them there. Supplementary
parking space must be provided.

Using Yacant and Idle Spaces
In towns and cities where there are

considerable areas near the business

section—^but not with valuable business
frontage—still unbuilt upon, the munici-

pality should acquire these and maintain
them for automobile parking. It may
charge car owners a small fee for this

service on the principle that it charges
users of city water, or it may give the

accommodation free on the principle that

it permits free use of the sewers, to

take care of what might otherwise be-

come a public nuisance such, for exam-
ple, as the "cruising" of automobiles, in-

cluding taxi-cabs which have no parking
space.

In nearly all cities, large as well as

small, there are considerable areas in

the centers of blocks, even in downtown
districts, now disused or wastefully and
uneconomically used. So long as these

block centers remain in private owner-
ship they are a constant temptation to

the erection of deep, solid buildings, the

lighting and ventilation of which is diffi-

cult and expensive. There is an eco-

nomical height for a store or office build-

ing. Where blocks or squares are so

large that this economical depth Is ex-

ceeded, the rear ends of the lots may
well be thrown into one open space and
used for parking. Incidentally such a

use, meeting a real need, would greatly

lighten the task of those called upon
to enforce those sections of a building

code requiring light and ventilation, and
it would maintain the rental value of

rear offices which would no longer be

shut in by the solid walls of a neighbor-

ing structure.

Field for Private Enterprise

But as this phase of municipal service

is likely to be slow in developing^

—

though Chicago, for example, is already

using part of Grant Park along Michi^jan

Boulevard for parking, Cleveland and
Detroit are more or less systematically

utilizing open spaces, Brockton, Mass.,

has created an open space in the busi-

ness district for this purpose, etc.—and
never will meet fully the demand in

the present centers of existing cities,

thei'e is a large field for private enter-
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prise which would cater to those owners
who have the means to pay for service,

who wish their cars protected from
storm and sun when not in use, who
need mechanical assistance or who just

feel more comfortable when their cars

are safe from thieves.

To meet this demand a number of

methods are now being tried out, ranging
all the way from storage buildings sev-

eral stories in height, equipped with
ramps or automobile elevators, to the

use of basements or cellars reached by
ramps. Private initiative also has seized

upon vacant lots and in some cases the

back yards of business blocks, and is

using these temporarily for automobile

parks. What private initiative has here

begun, indicates what municipal service

can more adequately and systematically

do. One? rule to use as a guide here is

that all such storage or parking spaces

should have their entrances and exits—
and they should have separate entrance

and exit—on side streets or minor
streets, where the constant crossing of

sidewalks by automobiles will least inter-

fere with pedestrians.

But so far as we now know, the use
of all these methods to the utmost prac-

ticable extent will not meet the demand.
Washington, which has a larger propor-

tion of its downtown area given up to

streets than any other city, which has
many downtown streets so wide that

cars can be parked at an angle on both

curbs, seems to find the parking problem
as difficult as other cities. The reason
apparently is that the greater parking
area results in a greater use of automo-
biles. It is the antithesis of New York
City, where, in lower Manhattan, the

very limited parking space almost pre-

vents the use of private cars. That is,

the greater parking space puts off the

saturation point and thereby benefits the

community.

Parking Motor Trucks

So far I have had in mind the passen-

ger automobile, not the truck. The latter

presents problems peculiar to itself. Ex-

cept for the small retail delivery truck,

its size alone makes difficulty. If parked
parallel to the curb, it takes up a large

amount of space and is placed incon-

veniently for loading and unloading. It

parked at an angle it projects so far into

the roadway and often so far over the

sidewalk as to be a very real impedi-

ment to traffic.

Interior Versus Sidewalk Loading
In these days, when we are studying

economies in the transportation of
goods, we hear a great deal about store
door delivery. This conjures up a pic-

ture of trucks running regular routes
from railroad freight yards to the front
doors of stores in the business section,
backing up to those doors and unloading
on the sidewalk. While this picture por-
trays quite accurately what does occur
in some of our cities—witness the num-
bered streets on the west side of Man-
hattan Island—it certainly does not por-
tray a workable system for the future.
Loading and unloading of merchandise
in quantity for business establishments
must be done on spaces devoted prima-
rily to that purpose and preferably on
the private property of the business
establishment.

It may be that New York, with its

small blocks, and some of our other
cities where construction has already
filled the space behind building lines

with structures which can be remodeled
only at great expense, will have to com-
promise by setting aside certain minor
streets for this purpose. But the way
of the future would seem to be a require-
ment that the firm which constantly
loads and unloads trucks shall do this

work in a yard or a first story designed
for the purpose and on its own property.
Zoning will simplify this problem some-
what by tending to segregate establish-

ments which require such service and
so prevent their blocking thoroughfares
used by the general public. But zoning
is not by any means a complete answer,
for department stores and many whole-
sale establishments will and should re-

main in and near the business centers,

fronting on streets which carry great
volumes of traffic.

Automobile Map Reduce Crowding of

People

In towns and smaller cities with their

problems of size still in the future, in

the still spacious suburbs of big cities,

where city planning has today a fairly

free field, there is opportunity to provide
for future needs. The fundamental evil

in our urban centers is the crowding of

people too close together. The essential

point to bear in mind in our new devel-

opments is the value of adequate open
spaces. To create great parks and well

equipped playgrounds as means of relief

for those living huddled together in bar-

rack tenements or packed into suffocat-
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ing subways is but to give a mild anti-

dote after administering a dose of poison.

Human beings need space if they are to

live and develop properly. Even in the

congested downtown areas of our old

cities the automobile may have some

effect in thinning the population simply

by occupying buildings or parts of build-

ings that otherwise would shelter swarm-

ing masses of people. In the suburbs

and in the smaller cities they may pre-

vent congestion by reason of the space

they occupy.

The Little Business Center in the Big

Town
We have long been familiar with the

fact, though we have not always used

that fact as a basis for reasoning, that

a city normally grows by establishing

a new little business center. We have

interfered with this normal growth by

some of our modern devices—for exam-

ple, the retail business center of Jersey

City was almost wiped out by the Hud-

son tubes—but in spite of us it continues

to be normal. As with most normal

things, there are very sound, wholesome

reasons for this. One of them is that

people wish to have their business places

within walking distance of their homes.

Another is that in the transactions of

daily life most of us like to have human
relationships. The housewife likes to

know her butcher and to be known by

him. As we grow snobbish we may
change our objective to the head waiter

of the Waldorf-Astoria or the proprietor

of a lobster palace. But It Is the same
old craving.

Much Expected of City Planning and
Zoning

Because city planning and Its more
popular twin, zoning, fit In with this

craving for neighborliness, for knowing

and being known, they are becoming an

accepted part of city building. With
them as our instruments we shall be

able, among other achievements, to pro-

vide adequately for the storage and park-

ing of automobiles in the as yet unde-

veloped urban areas.

Some months ago I spoke before the

Business Men's Association of a thriving

little business district in Washington. It

has a branch bank, a large moving pic-

ture theater, grocery stores, butcher

shops, dry goods store—all the neces-

sary magnets for a family's income. I

talked automobile parking space. The
business men admitted that a large part

of their trade, even though It seemed

a neighborhood trade, came by automo-

bile. They admitted that it would not

be much exertion for their customers to

drive two miles farther to downtown
stores with larger assortments of goods.

They accepted, though reluctantly, the

theory that one reason their customers

did not drive down town was the diffi-

culty of finding parking space there.

They admitted that parking space on

their own streets was becoming scarce.

But they halted at the novel suggestion

that now is the time for them to get

and hold as an automobile park, some
vacant land in the neighborhood. That
meant money. It meant a vision of the

future. The effect of the Shriners' ban
may convince them. But if not they, then

the business men of some other center

a mile or two farther out will make prac-

tical application of the lesson of experi-

ence. To provide space for automobile

parking is good business.

Parking in Residence Districts

In my suggestions I have emphasized
the importance of the automobile to

business, and have done this for two
reasons: First, because many of us are

still inclined to regard the automobile

as a pleasure vehicle except when it Is

in the obviously business form of a de-

livery truck; second, because our cities

exist because of business. If it were not

for business there would be no cities, no
means of paying taxes, no pay envelopes

from which to extract the wherewithal

for rent and food and clothes—and auto-

mobiles. So it Is necessary to consider

the automobile as a facilitator of busi-

ness. But business is not an end in

itself, it is simply a means to an end.

Its purpose Is to enable us to live more
abundantly. Consequently we can not

stop with the automobile in the business

district, but must follow it home to the

residence district. Here, in areas where
apartment houses have multiplied, we
find almost as acute a situation as we
do down town. Parked automobiles line

the curbs In solid rows, and still there

is not space enough.

In residence districts there are at least

two considerations which make the sit-

uation different from that In business

districts. Nearly all the differences over

which men become excited are not dif-

ferences of kind, but simply differences

of degree, differences of emphasis.

Here is such a difference. A business

street, the frontage of a business block,

is much more a community property
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than is a residence street, the frontage

of a residence block. A citizen or a

tourist may have a perfect right, based
upon the general good, to park his car

in front of your store and leave it there,

while he may have no such right to

park and leave it in front of your house.

If only an occasional stranger parks
his car before your house and does it

only on occasional days, the annoyance
is so slight that you will probably pay
no attention to it. But if the curb in

front of your house is constantly occu-

pied by the cars of strangers so that

you can not drive up to your own front

door and so that your visitors have to

leave their cars at a distance; if the

starting of motors and the smell of gas
constantly wreck your quiet and peace
of mind, you have legitimate cause for

complaint.

Here, then, is the basis for another
generalization to use as a guide, that in

residence districts cars may be parked
along the curb only in front of the resi-

dences of their owners or the residences

of those upon whom their owners are

calling. This is a rule to be often hon-

ored in the breach and it is necessitated

chiefly by the abuse which follows the

intrusion of large apartment houses into

districts of one-family homes. These
apartment houses now derive a large

part of their attractiveness from the fact

of their being surrounded by homes, and
in return they are usually a decided

detriment to the homes upon which they

sponge. They should not be permitted

to add to the damage they cause by

lining the streets far beyond their own
frontages with the cars of their occu-

pants. The cars of one large apartment
house can quickly depreciate the value

of residence property for a considerable

distance.

The second consideration which dif-

ferentiates business district parking

from residence district parking, is that

in the former parking is nearly always

only a day-time affair, or, near theaters,

an evening affair, while in residence dis-

tricts, especially in these times of high

building costs, it tends to become an all-

night affair. While admitting the prac-

tical difficulties faced by the car owner
due to building costs, it should be the

rule that all-night parking of cars on
public streets be forbidden. The owner
may not be able to build a garage now,

but he should at least drive his car onto

his own lot. If he lives in a row house

erected upon a lot so small that it con-

tains no space for a car, or if he lives

in an apartment house which provides
no storage facilities for its tenants, then
he is under the necessity of renting gar-

age space somewhere else.

The reasons for this distinction as
between business districts and residence
districts are fairly obvious. A parked
car at night, especially on a dimly
lighted residence street, is a hazard to

moving vehicles even if its parking
lights are kept lighted. A car at night,

especially in residence streets, presents
more difficult police problems; it is a
shelter for clandestine doings; it pre-

sents greater opportunity for thieves.

Moreover, the requirement that there be
provided space on private property for

the night storage or parking of automo-
biles is in line with the sound policy

that our people should have adequate
space in which to live and grow and
move.

Sovie Remedies of Doubtful Value
You will have noted that in this dis-

cussion there is no suggestion for auto-

mobile subways or for double-decked
streets or for sidewalks raised a story

above the roadway. All of these have
been suggested in more than one city

and in New York such suggestions have
assumed very definite form. My belief

is that automobile subways would be
not only ruinously expensive but that

they would be community liabilities in

other ways. Double-decked streets might
cost less to construct, but they would
be quite as injurious to those who must
use the close lower level. An argument
may be made for such construction if

it is of small extent and undertaken in

connection with other improvements, as

on South Water Street in Chicago, but
this is exceptional. Raised sidewalks
would provide a great amount of parking
space beneath but, even assuming that

they can be hung on brackets or sup-

ported in some other way not necessitat-

ing posts or pillars which create a haz-

ard for traffic, they, with the required

bridges across intersecting streets,

would shadow and darken the roadways
and parking spaces below.

Our modern means of transit, includ-

ing the automobile, make it possible for

us to spread out our population instead

of herding it in compact masses. In the

past we have talked distribution, but
have practiced concentration. Now let us

practice what we preach. There is



158 MUNICIPAL AND COUNTY ENGINEBUING Vol, LXV—

4

plenty of land available in America, our

chief handicap in utilizing it is our blind

following of habits acquired when we
had to do all our traveling on our own
two feet, or at best on the four feet

of a horse. Open air and sunshine are

the greatest agents for human health

and happiness. They are to be had in

inexhaustible quantities, but we have

perversely exercised our ingenuity to

deprive ourselves of them and then fur-

nish artificial substitutes at great cost.

By proper city building, by intelligent

grouping of industries, commerce and

dwellings, we can reduce real distances,

i. e., the distances each individual must

traverse in his daily routine, to a frac-

tion of what they now are in our largest

cities. By limiting the proportion of an

area that may be built upon and by lim-

iting the height of buildings we shall

prevent any duplications of the lower

end of Manhattan or the loop district

of Chicago or the center of Los Angeles.

Then the more economical, more whole-

some, more cheerful open street, will

serve our needs adequately and cause

us to regard with pity the inhabitants

of those cities whose past mistakes

force them to live the lives of ground

hogs burrowing their way through sub-

ways and under double-decked streets

from apartments whose windows never

catch the sun to gloomy offices whose

chief illumination is furnished by the

kilowat hour.

A generous provision of open streets

will prove far less expensive to construct

and maintain than would such under-

ground passageways. As a basis for de-

termining what is adequate I would

suggest:

On main streets in retail districts the

roadway should be wide enough for a

line of cars on each side, parked at an

angle of 45 degrees, for a line of traffic

in each direction and for two trolley car

lines. In this case the parked automo-

biles would be along the curbs. If the

street is enough wider to permit two

lines of traffic on each side, so that the

stopping of an automobile for a moment
would not halt traffic, the parked auto-

mobiles may be put near the center of the

street flanking the trolley car tracks, so

leaving the curbs available for discharge

of passengers. This also has the advan-

tage of preventing automobiles from

using the traction right-of-way and so

impeding trolley service. Otherwise it

is necessary to keep the traction right-

of-way available for automobile traffic,

which will occasionally have to circle

about a stalled car.

On secondary business streets the

width should permit of two lines of cars

parked parallel with the curb, though
parallel parking is not so good as park-

ing at an angle.

In apartment house districts streets

should be wide enough for parking at an

angle.

In one-family house districts there

should be no need of providing for con-

tinuous lines of parked cars. Unneces-
rary width of roadway means unneces-

sary cost for the home. It is cheaper to

park one's car in the yard.

The foregoing paper by Mr. Ihlder was
read at the recent annual meeting of

the New York State Conference of May-
ors and Other City Officials.

REVISION OF BAD LAW STIMU-

LATES MUNICIPAL IMPROVE-
MENT WORK IN MISSOURI

By F. H. Frauens, of TF. B. Rollins & Co.,
521 Railivay Exchange Bldg., Kansas

City, Mo.

The recent activity of a number of Mis-

souri cities in the construction of sani-

tary sewer systems brings to mind the

stimulating effect that the correcting of

inequitable laws may have on public im-

provement work.

Up until a few years ago, Missouri cit-

ies of the third and fourth class could

vote bonds for public improvements in an
amount of not to exceed 5 per cent of the

assessed valuation, which meant that after

bonds had been voted for water or light

plants, there was usually no margin left

for sewer systems, especially since it was
the general practice to make assess-

ments of property much below the actual

value.

This left only one way open for the

construction of sewer systems; that is, by

the issuance of tax bills. By this method
the work was constructed by order of the

City Board, and special tax bills issued

against the property benefited. This

method was unsatisfactory for two prin-

cipal reasons; first, because the tax bills

could run for not to exceed three years,

bearing interest at 8 per cent, and sec-

ond, becatise the assessment was made
on the square foot basis. Another reason

was that since the law stated that the

tax bills must be turned over to the con-

tractor in payment for his work, it was
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necessary that they be discounted from

15 to 25 per cent in most cases. The re-

sult was that movements for the con-

struction of sewers in a large number of

good, prosperous towns met these objec-

tions and the improvement was not made.
About two years ago, however, an

amendment was passed which allowed the

issuance of bonds for water, light and ice

plants in an amount of 10 per cent of the

assessed valuation additional, which thus

left the original 5 per cent available for

sanitary sewer systems.

During the year of IS) 2 3 quite a num-
ber of bond issues for sewerage purposes

have carried, some of them being in

towns where this improvement had been

continually agitated without success be-

fore. Probably the first city to put the

proposition through was Harrisonville,

population 2,100, where a ?60,000 bond is-

sue for a complete sanitary sewer system

carried in December, 1922, by a 10 to 1

vote. The proposition had been consid-

ered and turned down a number of times

in the past six or seven years when it

was proposed to issue tax bills in pay-

ment, and the large majority by which
the bond issue carried is a good indica-

tion of the advantages and popularity of

the bond method. Since this issue was
put over, the following towns, all in Mis-

souri, have voted bonds for complete sani-

tary sewer systems and for the water

works improvements necessary to furnish

water for the operation of same:

Salisbury, population 1,800, bond issue

$50,000; Chamois, population, 700, bond
issue $30,000; Edina, population 1,500,

bond issue $120,000; Canton, population

2,400, bond issue $80,000, and Unionville,

population 2,200, bond issue $80,000. In

addition to these, elections were held in

September at Greenfield, population 1,500,

amount of proposed issue $60,000, and
Kahoka, population 2,500, amount $75,000.

These ai-e only projects on which the

firm of engineers of which the writer is

a member has been engaged, and in addi-

tion there have been several similar jobs

handled by other firms.

Since there has been no marked period

of prosperity or awakening of public

spirit this year in Missouri, nor is there

any other possible reason for this activ-

ity in the construction of sanitary sew-

erage systems except the change in the

Missouri law mentioned above, it is rea-

sonable to assume that it was the fact

that it was possible to install sewer sys-

tems on an equitable basis that was re-

sponsible for the change, and hence the

general conclusion may be drawn that

municipal improvements of all kinds are

strongly influenced by the kind of lawg
under which they may be secured.

SOME PRESENT ASPECTS OF PUB-
LIC UTILITY APPRAISALS

Til/ Kdwdid W. Bcnii.s, Consullhuj Engineer,
139 A'. Clark St., Chicafio, III.

Except for an occasional appraisal of a
water works plant for municipal pur-
chase, there was no appraisal worth men-
tioning of any public utility or steam
railroad in America, or probably in Can-
ada, prior to 1900 and very little prior to

the New York City Consolidated Gas case
before the Federal Court in 1906. There
were a few gas appraisals before the
courts soon afterwards, as in Cedar Rap-
ids and Saginaw. Appraisals on any
large scale, or pursued in any scientific

manner, virtually started with the begin-

ning of state commission regulation in

New York, Wisconsin and New Jersey in

1907, followed by other states in rapid
succession and by the Interstate Com-
merce Commission in 1913. Massachu-
setts, to be sure, had been regulating her
gas and electric light utilities through a
State Commission since 1884, but had
based that regulation on the book records

and reports to the Commission as to ac-

tual investment, without such check as to

depreciation as would have resulted from
a careful appraisal.

Why Appraisals Are Made
Appraisals of properties of much size,

outside of water works, have been mostly
for purposes of rate regulation. Some
have been made for purposes of security

issued and some (mostly small water and
electric plants) for purposes of public

purchase. The number of appraisals for

public regulation seems likely to decrease

because appraisals once made are often

brought up to date by taking account of

property added and retired and perhaps

by some arbitrary percentage added to

the old appraisal to represent estimated

changes in unit prices. Appraisals for

public purchase are likely to increase

with the growth of the public ownership

movement.
Public Side of the Question Neglected

It is exceedingly unfortunate that,

whereas the utilities recognize the im-

portance of appraisals for every purpose,

our cities and the public at large do not

realize the vital importance of tliese ap-
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praisals, whether for the issuance of se-

curities, the regulation of rates or for

public purchase. The consequence is that

the public side of valuation work is not

as carefully aild fully presented to courts

and commissions as is the company's

side.

One important reason why, for exam-

ple, many utility decisions lean more to

reproduction cost at present prices than

to original cost or actual investment, is

because the companies—following their

immediate self-interes^^have presented

present reproduction cost with no end of

thorough preparation and careful detail,

while the public have gone to sleep and

have left their attorneys that often hold

public office only for short periods of

time, to fight out these matters without

any adequate engineering, accounting or

other help.

What Happened at Seattle

Seattle's grave difficulties with her

street railways arose from the purchase

of the property without any appraisal and

naturally, under those circumstances, at

a very high valuation. In the case of

public purchase, it ought by this time to

be i«3C0gnized that an appraisal, with full

regard to existing depreciation from ob-

solescence and inadequacy, and from the

growth of public demands for the burial

of wires, improved foundations for rails,

etc., is fundamental.

The Case of Public Purchase

What isn't so clearly understood—and

indeed among friends of public ownership

is hardly understood at all—is that ap-

praisals for rate regulation or for the is-

suance of securities are also vital, not

only in their bearing upon the purposes

of such appraisals, but upon the purchase

price in case municipal ownership is

sought. A valuation once fixed for any

purpose, whether for taxation, regulation

or issuance of securities, is likely to have

great weight with a commission or court

In a later valuation for public purchase.

Furthermore, and this must not be ig-

nored, the profits obtained under rates

fixed by a commission or court on the

basis of an appraisal for rate regulation

will largely affect values in case of pub-

lic purchase. In the latter instance much
weight is given not only to appraisals at

present prices, but to the capitalization

of present and prospective earnings un-

der the system of regulation in vogue.

For example, if a commission allows a

7 per cent return on $2,000,000, on the

theory that that is the cost of reproduc-

tion less depreciation, or $140,000 a year,

instead of allowing 7 per cent on $1,000,-

000 or $70,000 a year, in cases where the

$1,000,000 represents the original cost less

depreciation of the property now in use,

the result in case of public purchase is

marked. A utility earning $140,000 a
year might easily be capitalized in public

purchase on a 6 per cent basis, i. e., for

over $2,300,000, whereas if it were earn-

ing only $70,000 a year on the same phys-
ical property, actually costing the same
as in the previous case and equally de-

preciated, the price in case of sale might
easily be only half as much as in the

other case.

Disagreements on Elements of Value
It is, of course, not assumed or con-

tended that any appraisal for any pur-

pose should be lower than what our high-

est courts consider fair and equitable, but

there is such a divergence of opinion

even in our Supreme Court in different

cases as to the relative weight to be

given to various elements of value, that

a strong presentation by any public body
of such an element of value as original

cost less depreciation, or of the actual

investment in the property by stockhold-

ers and bondholders, accompanied by the

record of its past earnings and their dis-

position, is bound to have a great influ-

ence in determining the rate base and
consequently in determining the earnings

thereon, and therefore the purchase base

whenever that becomes a practical issue.

The Decisions of This Year
The three valuation decisions of the U.

S. Supreme Court in the Missouri Bell,

the Bluefield and the Georgia Power cases

this year indicate that however much
some of the justices lean toward present

reproduction cost, the court is not likely

to upset any commission decision which
allows for the present value of the land

and either the original cost less deprecia-

tion of the property now in use or the

reproduction cost on pre-war prices of the

property in use at the beginning of the

war plus subsequent additions at cost,

provided a return of 6 or 7 per cent on

this valuation is granted.

When utilities present elaborat-^ ap-

praisals and, based thereon, seek official

approval for the issuance of new securi-

ties on top of those already out, which

may be to a considerable extent water,

cities often so little appreciate the situa-

tion as to make no critical examination

of the companies' appraisal. The cities

sometimes are not even represented at
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such a hearing, yet the valuation then
fixed and the securities then allowed may
greatly affect any subsequent decision of

court or commission with respect to rates

or purchase.

Onh) a Beyinn'uKj Made
Only a beginning, however, has been

made when the importance of an ap-

praisal is recognized. Appraisals will be
a snare and a delusion unless our elective

bodies of our governors and presidents,

as the case may be, put upon our com-
missions and courts, and unless our cities

select as their appraisers men who have
the public point of view instead of those
who, by training and habits of thought,
are in sympathy with the corporation
point of view, or who hope to be attor-

neys or engineers and appraisers for our
public utilities after securing some pres-

tige in our courts and regulative bodies.

There is such a fundamental difference

in the attitude of appraisers for com-
panies and for cities or other public bod-

ies in the treatment of depreciation, go-

ing value, the weight to be given original

cost, investment, etc., that it is about as

hard for an engineer or an attorney to

serve with equal ability and success a
company today and a city tomorrow in a
rate or purchase case, as it is for the

camel to go through the traditional eye

of the needle. Engineers, accountants,

commissioners and attorneys can agree

on the physical and financial facts in a

given case, but the real weight to be

given these facts and the conclusions to

be drawn from them in any rate or pur-

chase case depends so largely upon one's

point of view with respect to ethics, eco-

nomics and public policy, that I have yet

to meet a man who can equally well

serve both the public and private com-
panies in appraisal work.

What an Avpra'iser Must Know
In the next place, qualifications now

required in appraisal work cover not

merely purely engineering and account-

ing data. It will pay to dwell upon this

a moment. The appraiser must be famil-

iar with our highest court decisions. The
average corporation counsel or attorney-

general—busy with many lines of legal

work—must largely depend on an ap-

praiser's thorough knowledge of adjudi-

cated cases affecting the question in hand.

One must know how to use the books and
other records of a company and direct the

accounting investigation; he must under-

stand the various theories of depreciation

and how to apply depreciation consistent-

ly with respect to both annual and ac-
crued depreciation, whether on the
straight line or sinking fund theory. The
appraiser must know how to determine
the cost of reproduction of a property at
the average prices of 1911-15 inclusive,
and must be thoroughly acquainted witli
necessary overhead charges in both orig-
inal cost and reproduction and be able to
criticise the accuracy of any appraisal
presented by a company. In the Georgia
power decision, handed down June 11,
1923, the United States Supreme Court
held that the Commission had paid suffi-

cient attention to the present cost of re-

production when it had valued the de-
preciable property in existence Jan. 1,

1914, at "substantially its actual cost or
its reproduction cost as of chat date," to-

gether with the actual cost of subsequent
additions and land at its present value.
It therefore becomes desirable to set up
the original cost, actual or estimated, and
as an alternative proposition, the repro-
duction cost on pre-war prices, which are
usually taken as the average of 1911-15
inclusive, plus the actual cost of subse-
quent additions.

Then as a basis for a going value ex-
hibit there should come a careful study
of the past profits and their relation to
the yearly investment from the beginning
of the company. The rates at which pub-
lic utility securities are floated from
month to month and year to year must
be presented clearly and in detail. Even
though the conclusions reached are pre-
sented as merely advisory or suggestive
to a court or commission, a proper ap-
praisal requires an able combination of
engineering, economics, law and the con-
sideration of questions of public policy
on the part of the appraiser.

Railway Valuation

The greatest problem of internal policy

confronting the Congress of the United
States the coming winter has grown out
of the refusal up to date of the Inter-

state Commerce Commission to obey the
Railroad Valuation Act of 1913 and pre-

sent to the country the original cost of

the present property of the railroads and
the value of the aids, gifts and grants to

them in lands and cash by governmental
bodies. The Commission admits that the
Valuation Act can be obeyed, although it

claims at a cost of perhaps $25,000,000,

and merely asserts that it did not believe

Congress intended any original cost or

the amount of aids, gifts and grants to

be set up unless found in the existing
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books and records of railroad and tele-

graph companies. In other words, they

strangely contend that no estimates must
be used of original cost to supplement

such records as are extant.

In comparison with the importance of

the information called for by the Act, the

cost of getting it, even if it should be

$50,000,000, is a mere bagatelle where bil-

lions are at stake. Far more in values

is involved than the price of the four mil-

lion negro slaves in America in 1860

which, at $500 each for man, woman and

child, would have amounted to only $2,-

000,000,000. Nor is this all! The Valua-

tion Act of 1913 required the determina-

tion of reproduction cost and of original

cost. If our United States Supreme Court

has before it (as it will have unless

something is done) only the opinion of

the Interstate Commerce Commission as

to reproduction cost, although on pre-war

prices, there is every reason to fear that

the court—having no original cost to tie

to—will say that reproduction cost must

logically be brought up to date by apply-

ing some percentage indicative of the in-

crease of prices, and we shall end with a

valuation so much higher than the tenta-

tive valuation used under the Esch-Cum-

mins Act of $18,900,000,000, as very likely

to exceed by $10,000,000,000 the actual

cost less depreciation of the property now
in use.

Nor is even this all! The ignoring of

original cost by our United States Su-

preme Court in the absence of any evi-

dence of original cost on our. railroads,

will serve as a precedent in all our city

utility cases and in all our state-wide tele-

phone cases. The margin between actual

cost and reproduction cost on present

prices in the case of the city utilities is

as much as in the case of the railroads,

or another $10,000,000,000. Our utilities

and railroads are no longer afraid of the

exposure of their watered stock and some-

times even watered bonds, since they

have found it possible to lull the public

to sleep while they pad their rate or pur-

chase base with present reproduction cost

and high going values, with ridiculously

small allowances for accrued deprecia-

tion.

If our cities and other public bodies

would only go to the expense of securing

and properly presenting the original cost

less depreciation, and other matters out-

lined above, and employ competent engi-

neers committed to the public point of

view, our commissions and courts would

render much lower decision.^ as to rate

and purchase bases, in most of our public

utility cases, than they do now. Our cit-

ies and citizens cannot afford to leave in-

vestigations and appraisals to commis-
sions, but must present to these bodies as

carefully prepared appraisals as if before

a court or, as very often happens, these

commissions, which are quasi courts and
poorly equipped financially for complete
appraisals, will be unduly but naturally

influenced by the weight of evidence sub-

mitted by companies—which frequently

spend three dollars to a city's one in a

rate or purchase case.

Is it not time to wake up on this ques-

tion of appraisals?

The foregoing paper by Mr. Bemis was
presented at the 1923 meeting of the

Municipal League of Indiana.

SOME SUGGESTIONS FOR MUNICI-

PAL TRAFFIC RELIEF
By H. W. Slauson, M. E., Engineering Service

Manaqcr, Kelly-Springfield Tire Co.,
2.50 W. 51th St., Neiv York, N. Y.

I believe there is one practical sug-

gestion which should be adopted by
every ^city in which street congestion is

serious. This relates to the traflBc con-

fusion which is so greatly aggravated by
the trolley, which not only controls the

speed of travel on its own track but

which may also bring several parallel

lines of vehicles to a complete halt every

time it stops to take on or discharge

passengers—and during the rush hours

when automobile congestion is greatest,

this trolley interference is at its maxi-

mum effectiveness.

Most of us no longer agree with the

radicals that the trolley should be legis-

lated out of existence. Heretofore it has

represented a legitimate investment. It

pays, when it is able, a high franchise

and tax rate and is frequently compelled

to keep the pavement between its rails,

and for a certain distance on either side,

in better condition than the city main-

tains its own streets. Furthermore, after

a severe snow storm it is frequently only

the trolley right-of-way which has b.een

plowed, swept and made passable for

other vehicles.

But, where the trolley should have the

privilege of controlling only a single line

of traffic, in reality, as has already been

pointed out, it controls every line of traf-

fic between its rails and the curb and will

continue to do so as long as every street
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corner -becomes a station for the arrival

and departure of passengers.

To lay tlie rails at the side of the

street close to the curb would greatly

lessen the congestion of moving traffic,

but is impractical because no motor cars

could be parked at the curb. The elim-

ination of the rails by the substitution of

rubber-tired trolley buses with flexible

connections with the overhead power
wires has been tried successfully. But, in

many instances, these rails must be used
for long distance and suburban traffic,

and at any rate, the tracks, conduits and
third rails represent an investment which
many trolley companies will not willingly

throw away. Therefore, inasmuch "as it

is the frequent stops of the trolley which
add so greatly to traffic congestion, let us

reduce the number of these stops as much
as possible.

Effect of Trolley on Other Traffic

Trolley transportation should prove a

supplement to, rather than a detriment

of, street traffic. Why could not fexist-

ing trolley companies use their rail equip-

ment for long distance hauling with no

intermediate stops to take on or discharge

passengers? The short haul traffic could

be handled by means of supplementary
motor buses owned by the trolley com-
pany and operated either by gasoline en-

gines, storage batteries or flexible con-

nections with the overhead trolley wires.

Such buses could stop at the street cor-

ners as easily as a private automobile
and could carry all of the local traffic

with arrangements for transfers at points

one or two miles apart at which the rail-

bound trolley cars could stop. The rail-

bound trolley, with its infrequent stops,

could then travel as fast as its own line

of traffic would permit. Under this ar-

rangement passengers could be carried

more quickly either by the short haul bus

or the express trolley, than is possible

under present conditions of traffic. It

may be argued that the increased num-
ber of buses would so add to highway
congestion as to neutralize their benefit,

but they could replace almost an equal

number of trolley cars now used for the

short haul traffic, and because of their

ability to pull directly up to the curb to

receive and discharge short haul passen-

gers, and to weave in and out of traffic

"Without restriction to rail, I am very pos-

itive that the carrying capacity of oifr

streets could be materially increased.

I^tatioiiari/ Traffic

But traffic cannot keep moving continu-

ously; cars are on the street because they
have some definite destination in view
and this brings us to the most serious of

our mimicipal problems—stationary traf-

fic. If we adhered to the letter of the

non-parking restrictions, the ten-minute
parking limit signs and the admonitions
of some of our city court justices, we
could not even stop our car for lunch.

It is not the province of this discussion

to describe the various means employed
in many of our cities by which parking
space may be secured. Diagonal park-

ing, parking in the center of the street,

parking with wheels directly against the

curb, and side parking are methods en-

tirely dependent upon local conditions.

Temporary Make-Shifts

Some cities are setting aside public

squares and parks for the accommoda-
tion of stationary traffic. In other cities,

large department stores maintain a free

garage for their patrons with a service

which includes bringing the car to the

door when the customer is again ready

for it.

But these attempts to improve condi-

tions can be but temporary make-shifts

of a situation which is inherently and
basically wrong. Ten years ago we were
all talking of the saturation point and
of the continued ability of the country

to absorb new automobiles, and we little

dreamed that the real saturation point

was the ability of our streets to accom-
modate the cars already in use.

I am not a close student of traffic con-

ditions and I have no statistics other

than those based on daily observation, but

I ask you if it will not be absolutely im-

possible to accommodate on two dimen-
sion roadways, occupants of cities who
are continually living in three dimen-
sions, for our cities are no longer planes,

they are cubes; the third dimension is

used by every architect, building contrac-

tor and real estate man who wants to

add to the value of his property through
its ability to accommodate more human
beings.

Effect of Hli)h Buildings

Just think what it means, for example,
when a 20-story office building or apart-

ment house is erected on a certain site.

Such a building may well occupy an en-

tire block and may easily replace 30 or

40 houses, each of which accommodates
one or two families. If each family owned
a car and if each entertained a guest

simultaneously who also came in a car.

there would still be room at the curb for
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the maximum number of 75 or 100 cars

involved. Now when these houses are

demolished and we add the third dimen-

sion to this block in the form of the 20-

story apartment house, we may find 200

or 300 families occupying the same

ground space which formerly accommo-

dated 30 or 40 families, but under modern

conditions of construction and planning,

the car parking space has not been in-

creased and there is still no more room

at the curb for the cars of tenants and

friends than was the case when three-

story single dwellings occupied this block.

What is one of the first items that the

architect considers when designing his

building? He calculates the total area

of floor space, estimates the number of

persons who will be accommodated on

each floor and then allots space for an

adequate number of elevator shafts to

take care of the vertical traffic. No well-

designed and well-managed building will

permit of undue elevator congestion even

during rush hours, and in consequence

far better provisions are made for this

third dimension traffic than are available

for the tenant of that building whenever

he desires to travel in a horizontal direc-

tion. Such a tenant, after having been

whisked rapidly down to the ground floor,

may find that his wife, his chauffeur,

or whoever else may be driving his car

down for him, have been unable to find

any parking space near the building and

has been forced to drive around the

block continuously. This "merry-go-

round" parking is becoming the only so-

lution of the problem in certain sections

of our cities.

Here again, we are confronted with the

absolute necessity of adding the third di-

mension to our parking spaces as well as

to our highways. "We have added the

third dimension to our rail-controlled city

traffic in the form of elevated structures

and subways, but we have as yet found

no satisfactory solution other than vague

plans, to the problem of securing the

third dimension for motor driven traffic,

and this traffic relief is vitally needed

and must therefore be susceptible of im-

mediate application to existing condi-

tions. It is all very well to plan for the

ideal city of 100 years from now, but the

problem is not one for our children or fu-

ture generations to solve, it is one for us

here and now.
Problem of the Stationary Car

I firmly believe that the problem of the

stationary car is far more serious than

that of the moving vehicle. The serious-

ness of the situation lies not so much in

present conditions as in the fact that we
are doing nothing to prevent a very seri-

ous aggravation of these conditions with-

in the next two or three years. Possibly

a remedy must be brought about by leg-

islation. It is true that there are already

too many laws, but legislation which will

insure adequate parking space for the

cars of the future is far better than leg-

islation which will prevent the efficient

and effective use of the cars already in

operation. The automobile is too effect-

ive a tool to have its efficiency curtailed

in the slightest by half-baked ideas such

as have already been proposed, and which
have as their object a reduction in the

number of cars which shall use the

streets and a restriction of the areas in

which they may be kept. You cannot

legislate crowds and lawful pedestrians

off the sidewalks and it would be equally

ludicrous or impossible to prevent high-

way congestion by saying that cars or

trucks belonging to certain individuals

shall not be used except, possibly, under
given conditions, such as certain hours

of the day or certain days of the week.

We must get at the fundamentals and
so arrange and design our cities that, as

the city grows in population, its ability

to accommodate stationary and moving
traffic will grow in the necessary propor-

tion. Therefore, the blame for traffic

congestion in reality lies with those who
are responsible for population congestion

and to them we should look for the rem-

edy.

Examine the surrounding street of any
large apartment house or office building.

We find that such a building, while of

course not gasping for air, is literally

gasping for parking space. It has

reached out its tentacles in all directions

and has pounced on every street radiating

from it as a center in order to furnish

parking space for the cars of its tenants

and customers. Nearby private houses

which may boast of but one automobile,

have their entrances blocked by the cars

of those doing business in that building.

A nearby public garage is hardly the

answer to the problem, for this in itself

would occupy valuable ground area and

would not be used by those who came to

work early enough to find sufficient park-

ing space near the entrance to their

building.

Providing Parking Space iii Large
Buildings

My proposal is merely that, as every

modern building is required to devote a
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certain proportion of its area to elevator

and fire escape requirements, so in the

large buildings of tlie future we sliould

require that they furnish adequate park-

ing space within themselves. This will

employ the third dimension—which is the

cause of traffic congestion—as a means of

relieving that very congestion. This is

not so difficult as it might sound, for one
sub-cellar or lower floor of the building

which may be connected with the street

by ramps, could be made to furnish auto-

mobile storage space equal to at least 5

per cent of the available rental area of a

20-story building. This would, of course,

reduce the rental return of the building

by 5 per cent, but if department stores

have found it advantageous to rent or

construct free garages for the benefit of

their patrons, the owner of an office

building or apartment house would find

it equally "good business."

But we are not considering good busi-

ness from the aspect of the real estate

man. Zoning laws of our cities which
have regulated the height of our build-

ings in order to preserve the architectural

beauty and give adequate light to the

streets below, have also served to reduce

the total gross receipts which may be ob-

tained from a building occupying a cer-

tain plot of ground. On the other hand,

the benefit to the tenants of the entire

neighborhood has been such that net reve-

nues have not been decreased and land-

lord and tenant alike have been bene-

fited.

Third Dimension Parking

We carry out the same principal of

third dimension parking in our suburban
homes where many garages are built of

fireproof construction directly in the

house, as a part of the cellar. Apply this

same idea to an office building, making
the storage space thus formed available

upon payment of a small fee to every

tenant who has occasion to leave his car

in this vicinity for more than, say, 30

minutes, and you will find an automatic

solution of the parking congestion prob-

lem which vill keep pace icitJi the groirth

of the city. The curb space will then be

left free for the cars of clients, customers

and others having occasion to leave their

vehicles for only a short time.

The foregoing is from a recent address

by Mr. Slauson at the convention of the

Motor and Accessory Manufacturers' As-

sociation at Boston on Sept. 21, 1923.

PROGRESS IN SOLVING THE SEW-
AGE SLUDGE PROBLEM

(Editor's Note: The full text of the
report of the Committee on Sludge, of

the American Public Health Association,
as presented at Boston, Mass., on Oct. 10,

1923, is here given. Members of the com-
mittee are: Langdon Pear.se, chairman;
T. Chalkley Hatton, C. H. Hurd, Earle B.

Phelps and W. L. Stevenson. As the work
divides particularly by the organizations
handling the investigations, the report is

so outlined.)

Milivaukee Sewerage Commission
Mr. T. Chalkley Hatton gives the fol-

lowing notes on the Milwaukee work:
The Milwaukee Sewerage Commission

appointed a Fellow to the Agricultural
College of the University of Wisconsin
who has devoted his entire time to the
use of sludge in agriculture. Intensive
studies have been made of the values of

activated sludge in comparison with com-
mercial fertilizers of different mixtures.
Plantings were made of corn, soy beans,

Sudan grass, tobacco and other crops at

the experimental farms of the University
of Wisconsin, at Marshfield, Hancock,
Codington, Madison and Wauwatosa. To
determine the value for grass in golf

greens, tests are being made at the Blue
Mound, Ozaukee, Lynx and Tripoli Golf
Clubs, and the Milwaukee Country Club
and the Pine Bluff Country Club. A large

number of pot cultures have also been
made at the greenhouses of the Univer-
sity of Wisconsin.

The National Fertilizer Association has
also been advised of the possible value of

activated sludge. Samples have been sent

various fertilizer distributors for investi-

gation. The co-operation of the Execu-

tive Committee of the Association has

been assured in handling and marketing
the prepared sludge should it prove as

satisfactory as appearances indicate.

Sanitary District of Chicago
The Sanitary District of Chicago has

interested a number of agricultural ex-

periment stations in growing tests. Work
is under way on cotton in Mississippi,

and on garden plants at the University of

Illinois. In the Chicago territory sludge

has been distributed to peony and rose

growers, truck farmers, cabbage growers

and to various individuals. The Lincoln

Park, West Side and South Park organi-

zations are trying sludge on lawns and

grass plots.

The district has operated a test plot
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during the growing season, planting corn,

beets and beans, with various combina-

tions of fertilizer. Some 45 plots, each

1,100 sq. ft. in area were planted. The

land, while formerly used for truck gar-

dening had lain idle for over four years.

The results in general have been encour-

aging. A record of weights is being kept,

as the vegetables are picked, which will

furnish a criterion of the real relative

production.

In addition, the district has used sludge

in seeding grass, in comparison with

sheep manure.
The best price obtained during the year

on the sale of carload lots was $9 per ton

f. 0. b. cars for sludge, dried and bagged.

Baltimo7-e

Mr. Milton J. Ruark, Division Engineer

of Sewers, gives the following notes of in-

terest with reference to the sludge hand-

ling problem of Baltimore. During the

year 1922, the total production of sludge

was about 5,400 tons on a dry basis. This

is the greatest rate of production in any

year since 1918, when the output was
somewhat greater. During 1922, about

5.500 tons on a dry basis were handled, a

portion of this being heat dried sludge

from the drying plant and the remainder

air dried sludge taken by local farmers.

For more than a year no charge has been

made for air dried sludge. This season

farmers have taken the sludge as often as

it is produced by the sand beds, so that

the drying plant has not been operated

for several months.

At the present time, no income is being

realized from the sale of sludge. The

city has provided means to load the farm-

ers' trucks from a trestle by dump cars

direct from the sand beds, or by a der-

rick from the storage pile. As a rule the

.farmer arranges to handle sludge only

when the city is operating one of the load-

ing devices. Occasionally a farmer loads

his ov,^n truck. The sludge is all used

within a radius of about 4 miles, when-

ever possible, the farmers hauling it di-

rectly to the field, where it is spread and

plowed under. Sometimes it is placed in

piles or composted with manure for,

spreading on the fields at a later date.

The farming community served is almost

entirely composed of truck farmers. The

sludge is therefore used to a large extent

for such plants as cabbage, spinach, pota-

toes, string beans and tomatoes. It is

used to some extent on corn, and to a

very limited extent on grass. The

amount of horse and cow manure avail-

able has decreased markedly in the last

few years with the result that its cost

has reached a point where farmers are

seeking other materials for fertilizer.

While it is evident that the farmers in

the vicinity of the Baltimore plant be-

lieve the sludge is worth the handling,

the city officials have desired to satisfy

themselves of the real value of the sludge

in agriculture. In co-operation with the

Agriculture Experiment Station of Balti-

more, a series of experiments have been

outlined to extend over some 4 or 5 years.

Nine acres have been laid out in 6 sec-

tions of 1^4 acres each, each section being

divided into 6 plots of i/4 acre each. The
whole of each section has been treated

with one of the following fertilizers:

Liquid digested sludge, air dried sand bed

sludge, commercial fertilizer, commercial

fertilizer and dry sludge and manure. As
a control, one plot has been given no

treatment. One-half of each section then

was treated with lime in a manner to

cover half of each plot. In one plot of

each section will then be planted some
crop, and likewise with each of the other

plots, so that in any year some crop will

be growing on ground treated with all of

the six fertilizers, both with and without

lime. Rotation of crops will probably be

introduced, but the ground will receive

the same fertilizer year after year. A
special experiment with alum treated

sludge will also be started on other

ground.

At the date of September 15, the farm

was already growing late potatoes, beans

and fall cabbage. It is proposed to plant

spinach and grass seed in the fall and

next spring to add another crop, probably

tomatoes, hiaking a total of six different

crops.

The preparation of air dried sludge for

the year 1922 cost $.666 per ton.

Rochester

Mr. John F. Skinner reports that at the

Irondequoit plant of the city of Rochester,

N. Y., about 10,600 cu. yds. were pre-

pared for market in 1922 by air drying.

This sludge was sold at an average price

of ,$0.75 per load of 2 cu. yds. to farmers,

delivery being made by a tipple to the

teams and auto trucks. When shoveled

from storage only $0.50 was received by

the city. The sludge is largely used in

the top dressings of the orchards for a

distance of 7 miles around the plant.

Houston

From Houston, Mr. .J. C. McVea reports

that during the calendar year 1922, 4 cars
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of sludge were sold. The buyers pre-

ferred sludge which had not been pulver-

ized. Five tons v^rere delivered to local

truck growers and others for use near
Houston. The results obtained by vari-

ous gardeners and by the Houston City

Park Superintendent on the municipal
golf course and in the parks have been
very gratifying. Growing experiments
were made on a small scale with turnip.s,

tomatoes, lettuce and radishes, in which
the value of the sludge as a fertilizer was
demonstrated. In particular, the turnips

were vastly improved, the ones fertilized

with sludge being ihe only ones edible,

being sound and sweet, the others being

dry and fibrous. The results on the tur-

nips are given by the following table:

TERCENTAGE INCREASE OVER
UNFERTILIZED TURNIPS

No. Wt. Oz!=!. - ' Increase How
Tl. Rt.s. Tp.'^. Tl. Rts. Tp.s. Fertilized

11138 -0 Not Fertilized
2 18 7 11 64 133 38 Blood
3 41 14 27 273 367 237 Nitrate Soda
4 63 28 35 473 832 338 Activated Sludge
5.59 31 28 436 932 250 Activated Sludge

and Phosphoric
Acid

Prvpanttion of Sludge
In the preparation of the sludge, devel-

opment of methods and apparatus is still

progressing with very encouraging re-

sults.

At Milwaukee, the tests liave been con-

cluded on sludge handling, with the con-

clusion that provision should be made for

the use of acid and heat with the Oliver

filter.

At the Des Plaines River Sewage Treat-

ment Plant of the Sanitary District of

Chicago dewatering has proceeded using

alum or acid, with and without heat. At

TABLE 1—PRODUCTION DATA AND
ANALYSIS OP SLUDGE REPORTED

FOR 1922

5 >>

City S o
and +3 ,g

Plant aJ>?
P3ll!

Production In 1922,
net tons dry weight 5,421
Air dried—cu. yd.

Analysis on dry basis
Nitrogen
Average 2.45
Maximum
Minimum

Phosphoric Acid 0.52

o c

6,440
10,600

CO > oj >
3 3
O y

400* 70t

Per cent

4.62.00 5.0

2.17 5.6

1.95 4.3

0.8 2 to 4 1.9

* Approximate amount on 12 montiis 1922-23.
t Produced for experinx'ntal use and .sold as

fertilizer, estimated production would be
1,720 tons, if prepaied.

first only a Worthington bag platen press

and a Simplex plate press were available.

In August tests were begun on a novel
hydraulically operated bag press, de-

signed by Berrigan, with direct squeeze,

which has the advantage of taking care
of any desired thickness from % in. up-

wards. The press cake (in moisture con-

tent from 73 to 83 per cent moisture) is

dried in a rotary direct-indirect dryer. A
pulverizer is required to crush the balls

which occur, though not in large nunv
hers.

At the Calumet Sewage Treatment
Works of the Sanitary District of Chi-

cago, dewatering has proceeded using
alum or acid on the Oliver filter in-

stalled. This filter is the largest size

built, the drum being 11 ft. 6 ins. diam-
eter with a face 14 ft. wide. Space has
been left in the house for a Basco-ter-

Meer centrifugal. A dryer similar to the

one at the Des Plaines River Sewage
Treatment Works operates on the sludge
cake intermittently.

At the testing station, operated jointly

by the Sanitary District and the Corn
Products Refining Company at Argo, tests

have been run on plate filters and a sin-

gle wheel American rotary filter. Alum
has proved more successful as a coagulant

than acid.

At Houston, the cost of preparing the

sludge has not yet developed to a point

where definite costs can be given. Sev-

eral methods have been tried. At present

the use of sulphur dioxide gas is being

tried to prepare the sludge for pressing.

There has been no complaint of odor from
sludge handling or the preparation of the

sludge.

The nitrogen recovery in activated

sludge at the various points of operation

is as follows:

ACTIVATED SLUDGE
Recovery of Nitrogen and Pliosphorlc Acid
Nitrogen as N; Phosphoric Acid as Pfi^,

Per cent dry basis.

Location
Sanitary District of
Chicago—
Argo
Tannery .

Packlngtown
Des Plaines H.S.T.W.
Cahmiet S.T.W.

Houston
;\lilwaukee

N P.O.

6 t<7 to 8
3.0
4.2 2.7
4.5 to 5.5 2 to 4

4.2 to 4.4
4.6 1.9

6.0 2.3

By the alkaline permanganate method
the total available ammonia in the Mil-

waukee sludge is 4.61 per cent, 63 per

cent of the total ammonia.
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ILLINOIS' FIRST BLACK BASE
HIGHWAY

By Gene Ahsoyi, Chicago Paving Laboratory

,

Inc., Consulting Engineers, 160 N. Wells
St., Chicago, III.

Increasing demand for better pave-

ments on our heavily traveled highways,

which will successfully withstand the

effects of traffic, has led engineers to

seek alternate types of construction for

Portland cement concrete, or concrete

bases with different wearing surfaces.

Naturally they have turned toward the

Pacific states and the Eastern section of

the United States where black base pave-

ments have been successfully construct-

ed for many years with comparatively

low initial cost and almost negligible

maintenance expense. That this type of

pavement has withstood the forces of

destruction occasioned by extremely

heavy traffic, has been known for years

by advocates of flexible pavement de-

sign, but until this summer no real black

base highway pavements had ever been

built in Illinois or adjacent territory.

Engineers who have confined themselves

to rigid types have constantly main-

tained that black base could not be used

in Illinois because of the soil conditions.

By "real black base" is meant the lay-

ing of the bituminous concrete founda-

tion directly upon the excavated and
rolled native subgrade, omitting any sub-

foundation such as old gravel or mac-
adam, or newly laid rolled stone. Now
that the "ice has been broken," so to

speak, by the construction of the Brush
College Road in Decatur Township, Illi-

nois, a well-traveled connecting link, one
mile in length, it is anticipated that the

future will mark much wider use of flex-

ible pavement design in Illinois and the

neighboring states as a standard form
of construction. It is the intent of this

article to point out some of the important
features attendant upon laying this type

of pavement on typical Illinois silt-loam

subgrade. This road is located in Macon
County, adjacent to the city of Decatur.

The Brush College Road, previous to

this improvement, was a narrow, worn-

out gravel roadway. In reconstructing,

the grade and alignment were changed
throughout its length so that none of

the old roadbed could be utilized in an
undisturbed condition; it possessed no
value whatsoever as an artificial sub-

grade. The subgrade, except for a short

stretch of clay, is of the same character

as that underlying the Bates Experi-

mental Road and of poor load-supporting

power and which necessitated somewhat
greater thickness of foundation than is

the practice on the West coast. Instead

of the usual 3 ins. of black base with

1 V2 in. sheet asphalt wearing surface, it

was decided to make the foundation 5%
ins. in depth with a IV^-in. top, giving a

total thickness of 7 ins., which is con-

sidered superior to the standard Port-

land cement concrete design, or the 6-in.

Portland cement concrete base with 1%-
in. binder and 1%-in. sheet asphalt sur-

face. It was not, of course, necessary to

use a binder course, as the black base,

composed of dense asphaltic concrete, in

addition to acting as a foundation, func-

tions also as a binder course by offering

a positive means of adherence for the

sheet asphalt top. On subgrades com-
posed of gravel or old macadam, thor-
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BLACK BASE HIGHWAY CONSTRUCTION ON BRUSH COLLEGE ROAD,
DECATUR TOWNSHIP. ILL.

Rolling Subgrade in Foreground ; First Course of Black Base in Place. In Extreme
Rear, Laying Second Course.
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oughly compacted by traffic, it is believed

that 3 to 4 ins. of black base with l^^
in. asphalt wearing surface is equiva-

lent in all respects to the standard Port-

land cement concrete pavement of 6 or

7-in. depth by virtue of its flexibility and
shock-absorbing ability; while in many
ways it is very much superior since it

is free from the common evils due to

thermal expansion and contraction, and
is moisture proof.

The contractor's organization had
never laid black base before, nor had
the local engineers in charge of design
had any experience with this type. It

was only natural, then, that some fea-

tures should be encountered during con-

struction that might have been avoided
through previous experience. One diffi-

culty which was encountered was the

weakness of the side forms which did

not provide sufficient lateral support for

this type of construction. During the con-

For the sake of economy, as the funds
were limited for this work, the latter

was selected, but 2-in. lumber was used

,

and the stakes were not set close enough
together to provide uniform support.

Heavy oak planks would have minimized
this feature but the difference in cost

between this and the curb would place

the curb as first choice.

If it had been possible to prophesy
that an unusual heavy rainy season
would occur, the work could have been
started on the opposite end from where
construction began. This would have
found the south end, which was all of

the black loam character, completed be-

fore the rain set in and would have
placed the construction of the north end
in the rainy season. This north end sub-

grade was composed of a portion of clay

and gravel which drained more readily

and did not lose its supporting power
when wet, as did this black dirt. Then,

Ai^v i;asi-: hiciiway coxsTurrTioN ox .brush college roau,
DECATUR TOWNSHIP, ILL.

Rolled First Course and Finished Subgrade Shown in Foreground. Laying- Sec-ond
Base Course in Background.

struction of the base, considerable lateral

pressure is exerted by the heavy rollers

in compacting the hot mixture. Three
methods were suggested originally, as

follows, in the order of their merit:

(1) A reinforced Portland cement con-

crete retaining curb, flush with the pave-

ment, about 12 ins. deep and 12 ins.

wide.

(2) A header, or heel, of asphaltic

concrete, tamped in place about 6 ins.

below the base of the foundation, and
8 ins. wide.

(3) Three-inch wooden plank header
supports, held in place with stakes, and
which were to be left in place.

too, the drainage ditches over the entire

road had not been entirely completed,
nor cleaned, nor had the shoulders been
placed and trimmed to allow normal
drainage. All these factors we^-e, of

course, disadvantageous, both from the

standpoint of construction and delays to

the contractor. Future work of this type

will doubtless find contractors paying
more attention to these details, which
are extremely important.

The black base itself, as was antici-

pated, proves to be extremely easy of

construction and manipulation. All of

the methods of procedure common to the

usual asphalt pavement construction



170 MUNICIPAL AND COUNTY ENGINEERING Vol. LXV—

4

were followed. The same materials were
used with the exception that the con-

struction of the base in two courses per-

mitted the use of aggregates up to 2y2

ins. in size. The same plant and mixer

were used to prepare the base as would

be used for any asphalt paving work,

and absolutely no difficulty was experi-

enced in handling stone larger than is

customary with wearing surface mix-

tures.

The black base mixture averaged about

4.5 per cent bitumen, 35 per cent sand

and 60 per cent crushed limestone. This

is somewhat less bitumen than the aver-

age asphaltic concrete binder contains,

but was ample for the grading of this

aggregate which, on account of its

larger maximum size, offered less sur-

was not done, the second course did not

always form a perfect bond with the

first course, due to the fact that the large

stone mixture was not capable of being

forced into the surface voids and inter-

stices of the extremely dense bottom
layer. This, however, was not true of

the sheet asphalt top as it adhered tena-

ciously to the black base. The sheet

asphalt wearing surface was designed

as a moderately heavy traffic mixture,

and showed an average analysis as fol-

lows :

Bitumen 10.8%
Passing 200-mesh 16.2%
Passing 80-mesh 30.0%
Passing 40-mesh 32.0%
Passing 10-mesh 11.0%

On grades the filler was increased to

BLACK BASE HIGHWAY COXSTRUCTIOX OX BRUSH COLLEGE ROAD,
DECATUR TOWNSHIP, ILL.

Spreading Second Layer of Black Base. First Layer Shown in Foreground. Wagon
Shown on Completed Pavement in Rear, Clearly Demonstrating the Immediate Avail-
ability of this Type of Pavement for Traffic.

face area per unit volume. An extreme-

ly dense mixture was secured by reason

of the exceptionally well graded stone

which compacted readily under the roll-

ers. As mentioned previously, the base

was laid in two courses, the first 3 ins.

in depth and the second 214 ins. thick.

This is probably not quite as satisfactory

as laying all in one course and rolling

with heavy three-wheeled rollers, but

which was not possible on this road as

the wooden headers could not sustain

the pressure. One important feature was
noted here, namely, that the second

course of base, in order to secure proper

adhesion, had to be laid before the first

course had entirely chilled. When this

about 22 per cent; the asphalt cement
used for the black base and sheet top

was identical, of 40-45 penetration.

It may be true that some portions may
settle in time, especially over weak por-

tions of the black dirt subgrade or new
fills, but this will cause no disastrous

results. Such areas as do settle can be

easily and effectively patched, the patch

becoming an integral part of the pave-

ment, and if carefully done will not be

discernible. This feature of flexible pave-

ment design; that is, its tendency to seek

uniform contact with the subgrade, is

one of its principal assets. It appears

that a logical method of road construc-

tion is to seek this end rather than at-



October, 1923 MUNICIPAL AND COUNTY ENGINEERING 171

tempt to design a slab or beam which

will indefinitely bridf?e over unfilled

areas created by settlement of the sub-

prade; the latter procedure necessitates

increasing the thickness of the slab with

increases in traffic and decreases in load

support afforded by subgrade; increasing

the strength of the concrete itself has

already progressed to a maximum.

In addition to possessing the quality

of flexibility, black base pavements dis-

tribute and absorb the impact of traffic

by reason of resiliency, thereby decreas-

ing the possibility of subgrade failures.

Black base being absolutely impervious

to water, eliminates the effect of that

which has been termed "moisture ex-

pansion," which though not a rapid force

of destruction, may, nevertheless, be

serious. The effects of frost action with-

in the structure are also eliminated by

this moisture-proof quality. One serious

defect in Portland cement concrete which
can not be eliminated is the result

brought about by temperature changes

in the expansion and contraction of the

slab. The effects of thermal expansion

may be evidenced by explosions, heaves

or profuse cracking, and the use of bi-

tuminous expansion joints has not en-

tirely cured these disturbances. With
black base pavements, the danger from

this source Is eliminated.

It will be interesting to observe the

measure of service given by this mile

of 7-in. solid asphalt pavement as com-

pared with that afforded by the latest

design of Portland cement concrete in

the road with which it connects. If an

asphalt base job was ever laid under ad-

verse conditions upon a subgrade of

questionable value, surely this is the one.

Advocates of rigid types have frequently

made the statement that black base

could not be built under Illinois soil con-

ditions and even if this were actually

done, it would not begin to approach

Portland cement concrete as a servicea-

ble highway pavement. But the construc-

tion has been accomplished under the

worst conditions that could exist in Illi-

nois or elsewhere.

A considerable portion of the credit

for this project is due to the Highway

Commissioner of Decatur Township, who
has had implicit confidence in the virtue

of black base and stood almost alone at

times in the determination to see it done

despite much adverse criticism.

RELATION OF CHAMBERS OF
COMMERCE TO CITY AD-

MINISTRATIONS
By Felix M. McWhirter, President, Indianap-

olis Chamber of Commerce, Indianap-
olis, Ind.

Let me direct your attention for a little

while to the contrasts of living today as

against the life of only two decades ago.

Twenty years ago we did not have in gen-

eral daily use the automobile, the truck

or the tractor, the movie, the telephone

and telegraph,. electricity for power (and

very little used for illumination), the

phonograph, and sanitation as we now
know it. We have now, resulting from

these discoveries and inventions—good

roads, means of more quickly transmit-

ting information, a larger potential indi-

vidual earning capacity, and an easier

means of living in comfort and pleasure

with our families.

Yet, we have demanded more and more

of government.
In the country our children must now

be hauled to a most modern type of school

building thoroughly equipped, over excel-

lent roads—many of them hard surfaced

—in a motor vehicle designed for the pur-

pose—equipped so that the temperature

and humidity may be just right. Last

year we paid in Indiana two million dol-

lars for such service.

In the towns we must have our streets,

and even roads, lighted. They must be

policed. Our ashes and garbage must be

cared for. Our city streets must be paved,

sprinkled and kept clean. We want parks

and public grounds. We, in towns and

cities, must have adequate and modern

means of fire protection. All these cost

money—cash money, not credit.

We have been a pretty busy people

looking after our own business and well-

being all the while. Most of us have

produced more than we have consumed.

Many have laid by either for the educa-

tion of our children or for endowing our

old age, or both. Most of those who have

not saved, have subscribed for insurance

in some form at least.

Increasing Cost of (Ton'niniciit

Now, what has been happening all the

while? Costs of government have been

ever increasing, partially because of the

public demand for increased service in

the various manners before mentioned,

and partially because of the incompetence

of those charged with the responsibility

of spending the taxpayers' money.

Mr. Albert J. Beveridge is quoted as
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having recently pointed out that prior to

the Civil War we had on the taxpayers'

pay roll, Federal, State, County and Lo-

cal, one employe for every 1,000 of our

population, whereas during the Cleveland

administration 1 was supported for every

500 as contrasted with today, with 1 for

every 19 of the whole of our population.

One for everj' five families on the aver-

age!

Taxpayers Getting Interested

If it were not on the average—if every

five families supported or paid for the ef-

forts of a single public servant in what-

ever capacity—do you think the five

heads of households would want to know
what their pay roll went for?—whether
or not their employe was capable of ex-

pending vast sums of money economically

and wisely? Surely they would I But too

many have not realized yet, that they are

paying the fiddler. But business is real-

izing it, the grocer, the hardware mer-

chant of your town realizes it—the real es-

tate owner is now realizing that he pays
heavily whether he owns town property

or farm lands. They are all getting in-

quisitive.

A Story Worth Telling

The average man used to be too much
like the darky in one of Bill Herschell's

stories. Bill tells of an old timer, an inn-

keeper, down in the hills of Kentucky,
who had been elected Justice of the Peace
in that little hill billy community of some
nine or ten hundred souls. After some
two or three weeks without a case, he one

day called in the constable and looking

over his specks said, "How comes no
cases for this here court?" The consta-

ble replied, "There just ain't been any,

that's all." The Justice of the Peace then

said, "Well, I just guess that we're all go-

ing to have some court here. Get out and
bring in some niggers." The constable

went forth reluctantly and wound his

way up to the alley end of the livery sta-

ble, climbed carefully up to the loft and
eased in on a live, black crap game just

as Rastus, with eyes gleaming at the two-

bit piece on the floor in the center of the

circle, was warming the bones and plead-

ing daringly, "Fade dat; all or any part."

There were six darkies there until the

constable set his foot over the top step of

the ladder, then there was one. He
stopped warming the bones, his hand in

mid air, as he looked up in the face of

the constable, saying, "Yessir, yessir."

The constable walked him into the little

old hotel where sat the J. P. at court be-

hind the single lobby table. "What's he

charged with, shooting dice?'

"Yes, sir."

"Guilty or not guilty?"

"No, sir, boss, I ain' guilty. I jest

couldn't be guilty. Why, I wuz just warm-
ing up the bones. I wuzn't even faded."

The J. P. leaned over, wet his fingers,

turned several pages of a book, and pro-

nounced, "I find you guilty, $22.82." Ras-

tus saying, "Yassir, yassir," as he looked

at the book, reached down and paid with-

out a whimper.
He was released and upon joining his

buddies around the corner, told them his

story in answer to their anxious question-

ing. They guyed him and upbraided him
for paying so easily. He answered with,

"Who's been arrested, me or you? Who
paid out $22.82? I did. And didn't I see

that old Justice of Peace turning pages

of dat book, and I seen what dat book
was. It ain't no law book. It wuz a

Sears-Roebuck catalogue, dat's what it

wuz I And he wuz in the baby-carriage

part. Who'd help me if he eber turned

on over into the automobile section?"

Looking Ahead in Public Financing

Has it occurred to you that no bonded
indebtedness should be created, even

though the legal bonding limit of your

community has not been reached, until

after due consideration has been given

to its amortization and the effect on the

tax rate, present and future? No com-

munity or government obligation should

be put out that does not oblige a definite

fixed rate of retirement and such rate of

payment should be governed by the use

to which the money is put and the cer-

tain length of useful life of the improve-

ment.

"Tax ExempV
If a citizen of your town wishes to

erect a building for commercial or apart-

ment use, and needs financial assistance,

what does he do" Can he get the use of

his bank's money—can he borrow from

the government? No! But he can incor-

porate and sell preferred stock called "tax

exempt." Well it is tax exempt to the

purchaser because the borrower must pay

the taxes. To pay 6 per cent tax exempt,

the borrower must earn 10 per cent at

least on his realty, and net of all ex-

penses—so, we find high rents. Then we
have the state, the county, and the city

in competition for money, men and ma-

terials,offering 4, 5 and even 6 per cent

for money and tax exempt, too, both to

the leaner and the borrower.
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If all of you would enter into a niunici-

pal program of improvement at the same
time, and that program for completion in

two years, say—what would result? You
would grind out more tax exempt securi-

ties in competition with business, yes

—

but unfairly, too—for you would employ
workmen needed in productive work, pay
interest on the money so expended for the

balance of their days. In 1882 Marion
County, Indiana, built a court house and
to this day $400,000 of its cost is still un-

paid—just interest, interest, interest.

Hoic the Chamher of Commerce Can
Help

But why a Chamber of Commerce, and
how can it help you in municipal govern-

ment? If the business men of any com-
munity all want the same thing for their

city at the same time, they generally get

it—but is their goal a proper one, have
they studied it from all angles? Too
many times some want this or that just

while others are sure that the present mu-
nicipal undertakings are deplorable. A
Chamber of Commerce is a voluntary or-

ganization, born with one sole underlying

purpose—the common good. It is sup-

ported by citizens zealous for the com-

munity good, all interested in its com-

mercial, industrial and civic development.

A Chamber of Commerce supplies a con-

tinuity and a persistency of effort. Sus-

tained effort is set in motion only after

facts have been obtained and possible

methods of procedure canvassed. A thor-

ough study is made by a committee which

submits its findings by recommendation

to the Board of Directors for approval.

If they approve, it then becomes a com-

mitment, the lasting duty of the executive

officers and paid staff to persist to the

end that there is accomplishment.

Where the Average Citizen Gets Action

on His Ideas

In the past, one of the greatest draw-

backs to municipal development has been

the fact that the average citizen took no

interest and very little if any active part

in the administrative affairs of his city.

The feeling of helplessness on the part of

any individual is soon dispelled if it Is

possible for him to place his suggestions

or criticisms before a responsible organi-

zation that will carefully analyze and as-

certain the facts and merits.

Almost daily, the Indianapolis Chamber
of Commerce has occasion to support the

efforts of some department of local gov-

ernment. There are times, too, when we
believe that we have helped constructive-

ly. Rarely is it necessary for us to criti-

cise. Our effort is to work with the ad-

ministration for the common good.

Helping the Public Official

When a man goes into public office and
especially where the affairs of a city are

left to him, we presuppose that he is a

man of affairs, intelligence and with sane

ideals. Is that man to go ahead with a

program which would be within his own
power, and assisted only by his co-work-

ers in the carrying out of that program?

Or is he going to ask his assistants,

through the particular departments con-

cerned, to take up the proposed plan with

the Chamber of Commerce, get the opin-

ions of experts, have them place the plan

before their working committees, or get

them to appoint a special committee, and

more than that to let the public generally

learn by public expression from the Board

of Directors of the Chamber of Commerce
that the program is a proper one and to

be supported?

Co-operation With Chamber of Commerce
Why does he wish co-operation from

his Chamber of Commerce? Because of

his faith in the town in which he lives,

because of faith and confidence in his

civic organization. He knows that the

Chamber of Commerce is ever on the

alert to lead or to assist in anything for

the good of the city and the people in it.

Civic activities are those which promote

public welfare and benefit the community.

The apathy of previous years has given

way to interest, and among the more pro-

gressive, to a very active interest in

studying and molding city conditions. A
thriving, steadily growing town, village,

or city is a better place to live in and to

work in than one just keeping up or lag-

ging behind.

Business Men Can If They Will

A mayor of an eastern city once said

that there is no body of men in any com-

munity that can exert a greater and bet-

te influence for the public good than the

business men, if they will. They have

proved it on many occasions and they

can and will again show their poWer for

good whenever the occasion arises. If a

Chamber of Commerce is going to work

with the city administration and bring

the best out of the men in the city's serv-

ice, the people of the city must evidence

their appreciation of the faithful work of

the men of the city administration.

Even a child can be "more than a

voter" to an extent too little appreciated

by most of us. But look at the splendid
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attitude of our present city administra-
tion in Indianapolis and what they are
doing with and for our children! The
organization of traffic squads throughout
the various schools in Indianapolis is just

another step forward. They are being or-

ganized along the same lines as our Traf-
fic Department itself—it is an education
to the children in the government of their

City and it is an excellent illustration of

"Safety First" in addition to imbuing
them with a feeling of responsibility for

their neighbors.

The modern Chamber of Commerce
parallels the municipal and county gov-
ernments—not for purposes of criticising

—no—but to lend that experience of fact

which has operated successfully in local

community affairs, or in affairs of other
localities.

The foregoing is from an address by
Mr. McWhirter before the 1923 Conven-
tion of the Municipal League of Indiana.

THE TEST HIGHWAY AT PITTS-

BURG, CALIFORNIA
By Lloyd Aldrich, Mem. Am. Soc. C. E.,
Consulting Highway Engineer, Merchants

National Bank Bldg., Los
Angeles, Calif.

The need of additional technical In-

formation for solving many problems in-

volved in the building of durable high-

ways Is keenly felt by engineers, and the

interest of the public who furnish the
funds for improvements is scarcely less

keen. Appreciating this situation, and
also believing that a grade of steel that
it could manufacture would aid in im-
proving results under difficult construc-
tion conditions, the Columbia Steel Co.
was prompted in February, 1921, to un-
dertake a highway research at Pittsburg,
California.

While this type of investigation was
new to this Company, like other corpor-

ations they were accustomed to under-
take research. The Company placed this

work in charge of the writer with John
B. Leonard, structural engineer, as asso-

ciate, with instructions to make It thor-

ough and to collect all data practicable
that would add to or confirm present in-

formation, and to invite cooperation from
all who would take an Interest in such
an engineering study. These were the
only instructions the Columbia Steel Co.

ever gave but their co-operation was al-

ways in evidence and they consistently

paid the bills. As the material In which

the Columbia Steel Co. was interested
was a special bond, high elastic limit
open hearth reinforcing steel (not pat-
ented), the test naturally became one of
Portland cement concrete pavements.

Outline and Object of Tests

The intention was to secure informa-
tion on the relative merits of enough dif-

ferent types of pavement, including types
embodying the ideas of the Columbia
Steel Co., to enable engineers to design
highways with greater certainty of re-

sults. To Insure construction methods
that would parallel those used on actual
highways, only those already found prac-

ticable in the field were adopted. It was
one objective that this test would repre-

sent to the fullest extent the ideas of en-

gineers and officials actually engaged in

highway construction.

The plan was for a track of two tan-

gents, joined with semicircles and wide
enough to permit two lines of travel. The
foundation for the pavement was on
adobe fill, since such soil, which Is found
in certain locations In the western and
southern states presents, particularly un-

der fill conditions, ne of the most diffi-

cult construction problems. The complex
action of adobe, particularly under vari-

able moisture conditions, is a source of

trouble and failure. It was intended to

investigate the efficiency of both plain

and reinforced concrete pavements of

variable thickness and design on such
subgrade. The effect of the expansion
and shrinkage actions of adobe subgrades

due to variable moisture content, on pave-

ments was to be given special attention.

Professional Assi.sfance

The selection of designs to be used be-

came an important question. It was con-

sidered vital that the designs should rep-

resent the ideas, as far as possible, of the

engineers engaged in highway construc-

tion. Accordingly a questionnaire was
sent to all California engineers who were
understood to be interested in this class

of work. Many designs were received,

frequently with supporting arguments
more complete than could be conveyed by
merely answering the questions. The sen-

timent was unanimous that the test

should be conducted on adobe soil.

As a result the program adopted in-

cluded 13 types of concrete pavements.

Of these, three. Sections C, D and L, were
designed by the Columbia Steel Co. All

of the other types are the result of the

questionnaires and designs of various en-

gineers.
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Commercial Assistance

Upon their own responsibility the en-

gineers in charge submitted an outline

covering the various features of the un-

dertaking to several commercial firms in-

terested in road building and asked for

their assistance. Encouragement and sup-

port from these interests followed in an
unexpected degree.

Construction

A location fulfilling the desired condi-

tions was secured on the outskirts of the

city of Pittsburg, through the kindness of

Mr. "W. E. Creed, president of the Colum-
bia Steel Co. It had been used only for

farming and Avas at the time seeded to

grain.

One of the leading highway contractors

of California built the test road, under
specifications and engineering super-

vision, and with a crew and grading

equipment that had been engaged on a

contract in the interior of the State.

The construction of the tunnels and
grading was started May 1, 1921, and
completed June 28, 1921.

Concreting commenced June 29, 1921,

and was completed July 11, 1921. The
plant for the concrete work was loaned

by dealers and operated by the contrac-

tor. The device for placing the reinforc-

ing steel was designed and furnished by
the Columbia Steel Co., and proved to be

very satisfactory.

Obse7vatio7i Tunnels
An important feature of the test was

to be a study of the stresses to which
concrete pavements are subject, especially

stresses of flexure. Since the usual

strain gauge procedure for measuring
stresses on the surface of concrete Is

largely for static load conditions, which
are not completely representative of the

action of the highway, it was desirable

to supplement this method to Include the

action under moving and impact loads.

Direct observations of the normal ac-

tion of pavement under moving loads

could only be obtained from the under

side of the pavement. Tunnels were ac-

cordingly built under Sections B, D, G
and I at such depth that there was suffi-

cient earth between the roofs and the bot-

tom of the pavements to insure normal
action. The tunnels were as narrow as

permissible to permit observations and

extended across the entire section of the

pavement into the tunnels with the upper

ends cast into the concrete. By means of

delicate instruments the slightest mr"-
ments of the rods could be observed and

recorded under any loading. Another

similar set of rods was Installed for

studying the action of the subgrade. The
upper ends of these rods were fastened

to flat plates resting on the subgrade

directly under the pavement. The lower

ends projected into the tunnel for cor-

responding observation.

Level Observations

Level observations begun Sept. 28,

1921, were expected to yield information

regarding the action of the adobe under

variable moisture conditions. A few days

showed movements of the pavements

that could hardly be accounted for by

any reasonable action of the subgrade.

It was apparent that a more accurate

and intensive study of these motions was

essential.

Temperature

Movements of the pavements due to

changing temperature were originally ex-

pected to be horizontal, so an extenso-

meter with a ratio of about 60,000 to 1

was provided for their measurements.

Careful observation soon clearly indi-

cated vertical pavement movements that

were continuous and probably the result

of variable temperatures. Correlation of

the rate of change of temperature of the

concrete in the pavement throughout its

thickness, with closer observations of the

vertical movements showed that these

movements were caused by variations

of temperature.

Crack Record

The visible effects of traffic on the

pavements were noted by crack records,

which required the daily plotting of all

cracks as they appeared, and also of

distintegrated areas, on specially pre-

pared drawings to scale. For this pur-

pose the entire track was painted into

6-ft. co-ordinate squares, so that the lo-

cation of each crack could be readily

plotted. The crack record also shows

the dates on which cracks occurred and

their extent and so shows very accu-

rately the history of the behavior of

these pavements.

Ditches and Moisture

Ditches built on each side of the road

could be filled with water from an ele-

vation below the base of the new fill

to the elevation of the bottom of the

pavement. Thus moisture conditions

could be made to correspond to a rainy

season or to a condition that too fre-

quently occurs where irrigation exists.

Equalizer pipes built in the grade in-

sured the same water elevation on each
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side of the road. As it was expected that

the investigation would be completed
before the California rainy season, water
was piped to the test.

On Dec. 21, 1921, the ditches were
filled with water to the elevation of the
bottom of the pavements. This water
level was maintained in the ditches un-

til the trafiic was discontinued, Jan. 30,

1922. However, the water was not
drained away until the middle of March,
1922. It was anticipated that with the
ditches full of water the grade would
soon become saturated and the destruc-
tion of the pavement accelerated. The
rains were also expected to contribute
very materially to this result. This opin-

ion seemed to be shared by visiting engi-

neers who had experience with adobe
under such conditions. The result did
not meet the expectations. Only a very
small amount of additional moisture was
taken up by the grade. The moisture
determinations of the borings indicated
that beyond a lateral distance of 2 ft.

from the water the absorption was very
small. The resistance of the grade to

moisture penetration can be attributed to

the manner in which it was built.

Tunnel Ohsrrvations

The first study in the tunnels was of

the action of the pavements under truck
loadings. A Standard truck equipped
with solid rubber tires, loaded with pig
iron till gross weight was 7 14 tons, was
used throughout the investigation.

Observations were made for static,

moving and impact conditions of this
truck before regular travel was started,
and also one day each week during the
entire trafiic period.

The deflections* of the pavements
under static conditions were determined
for three selected positions along the
line of travel—one at each side of the
track and one on the center, and in a
few cases two trucks, both loaded as
was the test truck, were used.
The moving truck tests required the

truck to travel twelve miles an hour,
over the positions of the static tests. It

was found that the deflections for this
condition were less than those for static
loading.

The impact tests were made by pass-
ing the truck over a triangular strip of
board, causing a vertical drop to the
pavement directly over the pavement

•Deflections first became manifest when
the truck was about 15 ft. from the axis of
the tunnels.

rods. The speed of the truck in this

test was always twelve miles per hour.
The position of the impact board was
determined by trial so that the point
of the initial blow from the rear wheels
would be on the line of the tunnel pave-
ment rods. The positions of the impact
tests were the same as those for the
moving and static observations.

So far as could be determined, there
were no cracks in the pavements over
the tunnels caused immediately by 236
impacts of the truck in these special

Impact tests.

Traffic

Traffic was started Nov. 9, 1921, in

two lines moving in opposite directions.

These two lines were continued until

Dec. 24, 1921, when, due to broken con-

ditions of some portions of the track

they were changed to a single line. The
single line was continued until Jan. 29,

1922, when trafiBc was suspended until

June 1. When the second period of traf-

fic was begun on June 1, 1922, the pave-

ments had been thoroughly repaired and
travel was again in two lines, and so

maintained for the balance of the test.

Traffic was finally discontinued on July

27, 1922, with an intermission between
July 1 and 24. For a short time during
this second period traffic was also started

between 4 and 5 o'clock in the morning,
when the edges of the pavement were
"curled up." Gross loads were also in-

creased during the test from a uniform
load of 7;^ tons to loads in some in-

stances as great as 13 1/^ tons.

The U. S. Bureau of Public Roads and
the California Highway Commission each
supplied 20 trucks, and the California

Highway Commission furnished all of

the drivers. The daily average of trucks

on the track was about 32 as long as

the double lines of travel could be main-

tained. This number of trucks was de-

termined to be the best for passing the

largest tonnage over the track each day,

as more trucks tended to retard the

speed of all, thereby reducing tonnage.

When it was found necessary to reduce

the travel to a single line, the average
was about 19 trucks. A speed of about
twelve miles an hour was maintained
throughout the tests. It was soon found
necessary to give the drivers a 15-minute

rest in the middle of the forenoon and
afternoon, as four hours of continuous

driving of this character was more than
could be safely driven. There was thus

l\i hours of travel each day and this
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schedule was maintained six days of tlie

week. The day that travel was suspend-
ed was utilized- lor making tunnel tests.

Upon the completion of the truck
travel test on July 27, many of the sec-

tions were still in serviceable condition.

These sections were subsequently sub-

jected to an excessive moving load on

a trailer, which could be loaded to 50

tons on a single axle. The tires of each
wheel were two 5-in. steel bands. The
tirst load was 15 tons on the axle.

There were a few accidents during the

operation of the trucks. Only one, which
was serious, but not fatal, occurred dur-

ing the test and that was to one of the

drivers while parking the trucks at the

end of the day's run.

The 18-ft. width of roadway was soon
found to be as narrow as could be used
with the two lines of trucks with com-
plete safety. Even with this width, ex-

pert drivers would sometimes run off the

tangents as well as the curves.

When the rains started, the adobe
sticking to the wheels of a truck that

had been off the track soon formed a

slippery coating on the pavement that

caused much trouble. Under this condi-

tion a deep rut was soon formed at the

edge of the pavements for a consider-

able portion of their length. Efforts to

keep the track clean were ineffectual,

even for a few hours, and the distrust

of the drivers increased. This obstacle

to traffic was so serious that its correc-

tion became imperative. Trenches on

both sides of the pavement were made
throughout the length of the track and
filled with ballast of old furnace brick.

These trenches were made by running
one of the rear wheels of a truck along

the edge of the pavement, which opera-

tion made a depression the width of the

tire and about 1 ft. deep. All of the

drainage of the pavement during the

major portion of the winter or rainy

season ran to these trenches. A few
run-offs to the side ditches were dug,

but they were sufficiently frequent to in-

sure only a very moderate drainage.

The ballast was allowed to remain in

position during the remainder of the

test. It was corQpacted somewhat by
trucks getting off the track but undoubt-
edly permitted a much freer circulation

of air at the edges than would have
existed if the trenches had been filled

with earth.

Repairs to Highway
No attempt was made to maintain the

track during the traffic period, with other

than temporary repairs. These were
made with the sole object of avoiding
the interruption of the travel without
affecting the strength of the pavement.
During the early part of the traffic a mix-
ture of adobe soil and crushed rock
lightly sprinkled with water was used.

This method had to be abandoned dur-

ing the rainy season and a more sub-

stantial construction adopted. One such
method was to lay two courses of 2-in.

plank at right angles to each other and
on them a course of building brick. The
building brick was then covered with 2

ins. of penetration macadam. Fairly good
results were thus obtained but in some
cases it was found advisable to use a
heavier construction. A layer of 12xl2-in.

timbei-s 8 ft. long were accordingly laid

normal to the axis of the pavement and
on them were laid, transversely and
longitudinally, two courses of 3x6-in.

timbers. These were covered with a
%-in. steel plate. In a few cases precast

slabs were used instead of the timbers.

During the June and July traffic of 1922

an oil macadam was used for mainte-

nance purposes. Repairs were promptly
made during this period so that the

double line of travel was continued with-

out interruption.

Subgrade

The adobe soil at Pittsburg, which
was ploughed, scarified, pulverized,

sprinkled and rolled in 6-in. layers, as

previously described in the construction

of the test road, was sufficiently im-

pervious to seeping waters from the

flooded ditches to maintain a compact
and suitable subgrade. The ditch water
standing on each side of the road for

about three months did not to any ex-

tent penetrate the adobe. Moisture soil

samples taken from the shoulders 3 ft.

from the edges of the pavement and also

from under the pavement showed a very

small change in moisture content for

this period. The expected characteristic

heavy cracking of adobe soil was not

as extensive on the shoulders or on any
part of the soil that had been prepared
and rolled as above indicated. The swell-

ing and shrinking action of adobe, where
the soil was not treated at the test high-

way, is, however, evident, but no evi-

dence of such action was detected in the

soil over any of the tunnels. The base
line pens in the tunnels did show a slight

lowering of the pavement but the rate

w'as approximately constant. No vertical
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fluctuations in the pavements due to the

slightly varying percentages of moisture

could be detected.

This method of preparing the adobe
soil for the subgrade involved a rela-

tively small additional expense over pres-

ent practice and warrants further study
of such roadbeds, which occur under
actual conditions. It may develop that

soils which have heretofore caused so

much trouble for highway engineers may
thus be made into an excellent sub-

grade.

Surface Wear
The heavy rubber-tired truck traffic

put over the unsurfaced concrete pave-
ments did not cause any surface wear.
White lines painted on the pavement in

6-ft. squares so that the cracks could
be plotted with facility were nevei'

effaced although frequently, during the
winter, layers of soil were deposited on
the road by trucks that ran off onto
the earth shoulders, and these layers
were removed by scraping irons and by
sweeping. At the end of the January
traffic the white lines showed plainly
except in a few small areas where the
surface had been ground off by the
screenings picked up by the rubber tires

from adjacent repairs. The lines were,
however, dirty from the frequent de-

posits of soil and it was decided to re-

paint them for the June travel. Close
inspections of numerous portions of the
pavement that were on the lines ti-av-

eled by the truck wheels yielded no evi-

dence of diminution of distinctness of

the finishing tool marks as the test

progressed.

But a very limited metal-tired travel
showed a surface wear that would be
destructive. The two-wheel trailer with
10-in. wide steel tires was operated over
the road for several circuits with a 15-

ton load, and it was clearly apparent
that this load on steel tires broke any
small irregularities with the first passage
of the trailer and with each succeeding
passage additional surface destruction
followed.

Traffic

It would be desirable to express the

7,362,000 tons of traffic that passed over
this test road in terms of years of serv-

ice of a highway if that were possible.

This problem involves assigning limiting

values to conditions based on individual

judgment and experience. Consequently,
results will differ.

The tonnage of the Pittsburgh test

was confined exclusively to heavy trucks.

The lightest was 7% tons and the heavi-

est l^iA tons.* The application of these

loads was very much accelerated as

compared with conditions that exist on
the public roads; the intense duty of

the test road is indicated by the fact

that during one day's traffic of TV2 hours,

there were practically 5,000 trips on each
line of travel, making, when double lines

of trucks were operating, a total of 10,000

daily trips. When traffic was confined to

a single line on account of broken areas

in the pavement, only 3,500 daily trips

were made.

Deflections Under Traffic Loads

The excellent condition of the track

at the end of the scheduled traffic test

made it desirable to apply an ultimate

destructive test and a 50-ton axle load

which gave a pressure of 5,000 lbs. per

lin. in. width of metal tire was applied

and produced structural failures in five

of the 13 sections, A, B, H, I and L. The
remaining sections showed that they
were able to carry this load satisfac-

torily. The weaknesses of these five sec-

tions, however, made it impracticable to

continue this test. The deflections of

rods No. 9 were noted under a 7i/4-ton

truck traveling 12 miles per hour with
the outer wheels passing over rods No.

9. These rods were practically in the

direct line of travel of the outer wheels
of the trucks during the period of double-

line traffic.

A summation of these deflections is of

interest and possibly significant. How-
ever, the results are not all strictly com-
parable because of the difference in

temperature at the times the observa-

tions were made. If the temperature con-

ditions were assumed constant during

a day's run the results would show that

rods No. 9, in this period, had a total

accumulated downward movement as

follows: Tunnel B, 12 ft, 1 in.; tunnel

D, 6 ft. 3 ins.; tunnel G, 9 ft. 7 ins.;

tunnel I, 5 ft.

There were no cracks in the pave-

ments over the tunnels at this time,

so that these deflections represent the

elastic actions of the slab and subgrade.

This calculated daily total downward
movement is based upon assumed con-

stant difference in temperature between
the top and bottom fibers of the pave-

ment. For the variation of this tem-

*Lioads heavier than these were used in
special tests.
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peratuie difference various conditions

can occur. This data is submitted lor

the purpose of illustrating the type and

magnitude of actions that exist in the

edges of pavements under traffic con-

ditions.

The amount that the subgrade con-

tributed toward temperature deflections

is uncertain, due to the possibility of a

loose fitting of the plates on the upper

ends of the soil* rods, which condition

was found in a few instances. But the

soil deflection readings uniformly indi-

cated that such deflections rarely ex-

tended from the loaded edge beyond rods

No. 5.

The repairs between January and June
included two new sections each 30 ft.

in length, over tunnels B and I, in which
the soil rods were placed so that there

would be no question as to the reliabil-

ity of their action. The subsequent de-

flections of both soil and pavements
showed that soil rods No. 5 did not

register deflections. The elastic action

of the subgrade was appai-ent in all soil-

rod observations. Whether soil return

from a deflected position follows the

same law as that indicated by the pave-

ment rods is not known.

Under the concentrated traffic in this

test, there is no question that the slab

recovery between loadings was consid:

erably less than complete. Investigations

showed that hours were required before

the pavement and subgrade returned to

normal position from their strained con-

dition. Whether the successive deflec-

tions from the normal position due to

the application of loads at very short

intervals were increased beyond the

original deflection due to the first applied

load was not determined. These subse-

quent deflections could not have been

less than the initial deflection and if

they were greater this fact may influence

the breaking of pavements of uniform

thicknesses at the edges. Such action

would doubtless be most pronounced at

the corners and edges where transverse

cracks have occurred since those por-

tions are weakest. With a faulty sub-

grade there is doubtless increased deflec-

tion. In some of the cases deflections

appear to increase as the traffic test

progressed. In interpreting these cases

care must be taken to include influences

of cracks, temperature changes and load-

ing.

The night and early morning period,

COMPARATIVE PAVEMENT RATINGS, JUNE 30, 1922. TRAFFIC OVER TEST
HIGHWAY TO JUNE 30, 6,914,850 TONS

_ c c »
"c 'd c 0-1-'

II"- I lis IHI ^i iP i- |it^ Pi

VI '-^o5.5h"S=.r-SMKa H^nc Uoaa hSo Pho hofto Poo

J 2,110 .... 0.07 1.44 $31,439 $ 885 2.8 $32,324 $1,000
D 1.845 55 0.36 2.01 33.271 4.205 12.6 37,476 1.159

C 1,798 55 0.45 2.56 32,549 5,152 15.8 37,701 1.666

K 1,722 69 0.53 2.66 32,643 6,049 18.5 38,692 1.197

p . 2,719 0.00 1.11 39,426 117 0.3 39,543 1.223

M 2 574 0.22 0.70 37,323 2,810 7.5 40,133 1.242

E 2,806 ... 0.00 0.60 40,687 63 0.2 40,750 1.261

G 2,127 69 0.56 2.04 37,902 7,291 19.2 45,193 1.398

L 1 740 55 1.56 2.29 31,659 16,705 52.8 48,364 1.496

B l'590 20 2.99 3.91 26,207 26,534 100.0 52,741 1.632

H l'760 24 3.09 3.91 29,176 30.464 100.0 59,640 1.845

r 1 953 24 3 12 3.01 32.139 33.743 100.0 65,882 2.038

A ;;:;:::;:::: 1,834 20 4:08 3.74 35,427 48,576 100.0 84,003 2.599

(a) All pavements 18 ft. wide.
(b) Estimated Co.st

—

Unit costs of plain concrete as follows: »,, „, ^
From 1 001 cu. vds. to 1.500 cu. yd.s. per mile, $15.75 per cu. yd.

From 1 501 c\\. vds. to 2.000 on. yds. per mile, 15.35 per cu. yd.

From 2 001 cu. vds. to 2,500 cu. yds. per mile, 14.90 per cu. yd.

From 2!501 cu. vds. to 3,000 cu. yds. per mile, 14.50 per cu. yd.

Cost of reinforcinp: steel, $90 per ton in place.

Cost of rock ballast under Section A $5,47.5 per mile..

(c) Cost of maintenance of cracks assumed equal to 1 ct. per lineal foot. Unit main-

tenance costs of broken areas are assumed to be three times the original unit cost of the

pavement
o^J.^-

^ ^ j, , determined from ratio of sum of maintenance cost to origin.-il

cost. Those cases where maintenance cost exceeded original cost, percentage of failure is 100.
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from 9 p. m. to 7 a. m. showed deflec-

tions of the edges greatly increased

over those caused by day travel, since

prevailing lower temperatures raised the

edges of the pavement from the sub-

grade.

The condition of the track at the end
of June was good, due to the increased

care given it during the June period.

However, throughout the test all sections

were treated alike with respect to

maintenance.

The ratings of the 13 types of pave-

ments have been indicated on several

bases, including estimated construction

cost. (See accompanying table.)

The expense of tarring cracks was as-

sumed in all cases as 1 ct. per lineal

foot; the cost of making patches was
estimated at three times as much as the

original pavement cost per unit of area.

In this table in the column, "Mainte-

nance Cost Per Mile," it will be noted

that section M shows a very much larger

maintenance cost than Sections E and F.

This is explained by the fact that, al-

though Section M had two large corner

breaks, they were caused by the impact

of traffic from a break in the adjacent

Section A. This condition was general

in all sections that had broken areas.

The exact area of breaks in each sec-

tion, resulting from the above cause,

was difficult to estimate; therefore, the

entire broken area in each is considered

in compiling this table. By this method
a pavement that had involved a mainte-

nance expense that was equal to its

original cost would be rated as a total

failure even though some portions of it

were still in use. This table shows that

percentage of failures do not necessa-

rily indicate the most economical pave-

ment. Section J is a type of pavement
in use by Maricopa County, Arizona, at

the time this test was planned and it

was included at the request of the offi-

cials of that county. The design was
previously used, however, by the Cali-

fornia State Commission and was first

built by them. Submerged curbs were,

however, used in Wayne County, Michi-

gan, in 1910.

It is probable that the same amount
of concrete required for this section, if

laid in the form of the usual flat pave-

ment, would have given less satisfactory

results. Doubtless this section trans-

mits loads advantageously to the sub-

grade. No section of this type contained

reinforcing, so that data is lacking to

decide whether it would prove beneficial

or not. The weaknesses that Section J
developed were not characteristic of

those reinforced sections and defects of

the reinforced sections did not markedly
appear in J, for the longitudinal cracks

of J were not characteristic of the other

sections where transverse reinforcing

was present. The strength of the edges
of the reinforced types was manifestly

inferior to that of Section J. It remains
for a future test to prove whether rein-

forcing will be as beneficial to this de-

sign as it was to the sections of uniform
thickness.

A direct comparison of plain and rein-

forced pavements of equal thickness is

not established but in relative values

computed for B and K is an indication

of the effect of increasing the reinforc-

ing and placing so as best to resist ten-

sion stresses. For this comparison. Sec-

tion B should be considered as a plain

type so far as flexure is concerned, for

the steel contained in it was placed in

the middle of the pavement and there-

fore could be of no value in flexure until

the concrete had cracked. Immediately
after cracking under this condition, it

has a strength as a reinforced member
equal to 40 per cent of the original sec-

tion on the basis of 350 lbs. per sq. in.

as the modulus of rupture of the con

Crete and 32,000 lbs. per sq. in. as the

elastic limit of the steel used in this

pavement. In the case of the reversal

of moment which the deflection observa-

tions clearly show e.xist, the compression

and tension areas are interchanged, re-

sulting in a pavement ci'acked its full

depth. The steel, due to being placed in

the center, was unable to offer any re-

sistance to the formation of these

cracks.

Section A was built like Section B,

but rested on a different (broken stone)

foundation and this foundation of Sec-

tion A is considered largely responsible

for its early failure. It was the only

section in which breaks started in the

middle. In all the other sections, all

of the breaks started at the corners, ends

and edges. While Sections H and I are

of the same thickness and contain nearly

the same amount of steel as Section A,

both have longitudinal joints in the mid-

dle and Section I has an edge curb in

addition.

In computing the table the actual

thickness of the concrete as found from

the cores removed and by measurements
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on braking up the slabs in February,

1923, was used throughout.

Transverse Cracks

Vertical temperature deflections of the

edges of Section D show that they moved
in a wavelike manner. This is attribut-

able to two causes which may in some
degree act independently but under most
conditions are jointly present. One of

these conditions is the unequal expan-

sion of the extreme fibers of the con-

crete because of their difference in tem-

perature. The other is the existence of

an axial stress caused by the longitudi-

nal expansion of the entire section and

the frititional resistance of the subgrade

at the bearing points. A third condition

which is induced by these two is one

of flexure.

The stress in the concrete will be a

maximum under a combined action of the

axial and flexural forces. The ratio in

which these two forces act can not be

stated, but in many cases the flexural

forces may be suspected of being the

predominating factors.

Effect of Traffic on Corners of Plain and
Reinforced Concrete

The action of those corners of rein-

forced sections that broke, due to traffic,

is particularly worthy of note. Since the

steel added a very small value to the

flexural resistance of the concrete be-

fore cracks appeared, as in all reinforced

concrete construction, it was only after

a crack developed that the steel could

function as intended. The increased

traffic that was carried by a cracked

reinforced corner compared to a cracked

plain concrete corner was very marked.

Whereas the plain concrete corner con-

tinued to disintegrate under repeated ap-

plications of load until completely gone,

the elastic properties of the steel so sup-

ported the reinforced corner that disin-

tegration was considerably retarded.

The corner referred to sustained 46,500

applications of truck loads of 23,800 lbs.

from the time it cracked to the end of

the traffic test. This was a corner of the

repair section ^0 ft. long, placed over

Tunnel B during the suspension of traf-

fic. This section is shaped similar to Sec-

tion J but is a 5-in. pavement, thickened

to 8 ins. at the edges. . All reinforcing

bars were % In. Round corrugated and

transverse bars were placed on the top

at 9-in. centers and on the bottom at 12-

in. centers. Two bars on top and two on

the bottom were placed longitudinally

along each edge of the pavement. The

corners were additionally strengthened

by three short longitudinal bars at the

edges, and by two transverse bars, all

in the top of the pavement.

The foregoing article by Mr. Aldrich

was written out for "Municipal and
County Engineering," and was based on

an impromptu talk before the recent

annual meeting of the League of Cali-

fornia Municipalities.

DESIGN OF CAR TRACK FOR
PAVED STREETS AND MAIN-
TENANCE OF THE PAVE-

MENT
By Howard H. George, Engineer Maintenance

of Way, Public Service Railway Co. of
New Jersey, Newark, N. J.

Engineers will acknowledge the im-

practicability of preparing a definite spec-

ification for street railway track construc-

tion which would be suitable for all pos-

sible conditions. Neither is it desirable

to set up one, two or three types as stand-

ard and say to the railway indtistry:

"Use this type here, or that type there."

Such a specification or standard design

would work an unnecessary financial

hardship on a large percentage of street

railway companies, and would probably

not give the best results to a great many
others who were financially able tp build

in accordance with it. And not only must
economy in first cost be considered, but

economy in subsequent maintenance as

well. And, last, there is still the fact to

face that track wears out and must be

completely rebuilt and it should be so

designed in the first place as to permit

the maximum amount of salvage at the

time of reconstruction. This feature Is

equally desirable in the case of pavement.

This is an item which is apt to be fre-

quently disturbed during the life of a

track, and the cheapest in first cost is

often the most expensive in the long run.

Standard specifications for the miscel-

laneous materials entering into a track

can and should be prepared, but to say

that any given combination will result in

the best track for all conditions would

be about as ridiculous as to say that

there is one best automobile or one best

anything else that is manufactured by

assembling a number of different units

together. The experience of others is a

good guide as to what may be expected

from any particular type of construction,

but this experience should be determined

from careful personal observation and not

from camouflaged reports.



182 MUNICIPAL AND COUNTY ENGINEERING Vol. LXV—4

Factors to Consider

Street railway engineers are confronted
with a very large and important problem
in the determination of the type of track

construction most suitable for the condi-

tions on their property. Several factors

enter largely into this question. Prob-

ably the first is the maximum weight
and type of equipment to be operated
and volume of traffic to be carried.

The next factor is that of the condition
of the soil on which the track must be
placed, and its ability to support the

loads. This subject, together with that

of the actual stresses existing in the

track, is one to which, unfortunately, too

little attention has been paid in many
cases in the past, and has undoubtedly
been responsible for many cases of fail-

ure of the track structure and consequent-

ly of the paving. Soil which, under ordi-

nary or natural conditions, would be en-

tirely unsuitable for supporting any kind
of track structure, may be made entirely

satisfactory in several different ways. It

may be accomplished by the use of cin-

ders or other light, porous material

rolled into the soil so as to form a

binder. Sometimes crushed stone or slag

will best answer this purpose, and in

the latter case it may be that the run
of the crusher will accomplish the best

results rather than the use of a uniform-

ly graded ballast. Then again, conditions

may be such that drainage of some kind
or another should be resorted to. The
existence of storm water sewers in the

streets has, in many cases, a very large

effect on the condition of the sub-surface

soil.

The last important factor is that of

economy, and it is in meeting this re-

quirement that the engineer is called

upon to exercise his greatest ingenuity

and is largely responsible for the many
different details of track construction in

use by electric railway companies in this

country today. One engineer will advo-

cate stone ballast. According to his idea

6 ins. of such ballast should be placed

under the ties. Another engineer, while

agreeing that stone ballast is the proper

material to use, will say that 4 ins. under
the ties is sufficient. Still another engi-

neer will say that just as satisfactory

results are obtained by the use of gravel,

crushed slag, or perhaps cinders for this

purpose. Probably all three are obtain-

ing satisfactory results, and it is here

that local conditions play a very impor-

tant part. In one locality crushed stone

may be scarce, it may have to be hauled
a long distance, while gravel is obtain-
able locally at a low cost. In the other
case, it may be that good cinders are
obtainable, whereas neither stone nor
gravel are to be had at a reasonable
cost. Or it may be that the natural soil

condition is such as to make it unneces-
sary to use any other than the natural
soil for ballast.

In the matter of ties, some engineers
specify white oak ties because they can
still obtain them locally, or within a rea-

sonable distance of their property. But
it would be out of the question to require
every property to use white oak f«r this

purpose, for it could not be obtained in
sufficient quantities at any price. There
are plenty of other woods which answer
the same purpose for electric railway
track conditions equally as well at con-

siderably less cost. Many otherwise in-

ferior classes of woods are made entirely

suitable for railway ties by the use of a
proper preservative treatment.

The use of tie plates may or may not
be necessary or desirable. This depends
entirely on the weight to be carried by
each tie, and the compressive strength
of the wood at right angles to the fiber.

If the rail base and the tie at the rail

bearing point are wide enough to provide
a bearing area sufficient to keep the unit

compressive stresses within the proper
working limits and prevent excessive cut-

ting during the life of the tie, then tie

plates are not necessary, and their use
adds nothing to the life of the track and
only serves to increase its cost.

As to the question of rails and joints,

we are again confronted with a large as-

sortment from which to choose. Heinz
with his "57 Varieties" has nothing on
us when it comes to s^'lecting a rail, and
the worst of all is the fact that the rail

manufacturers are apparently willing to

continue to make new sections as often

as a railway company with sufficient in-

fluence makes a request for one, some-
times making that company pay for the

cost of the new rolls, anji sometimes ab-

sorbing this cost in its general manufac-
turing overhead. In many cases the dif-

ferences between rails are so slight as

to be hardly noticeable. Here again
weight of equipment, volume of traffic,

design of wheel treads and flanges, as

well as details of the track structure

must enter into the discussion. I will

not attempt to express an opinion of the

relative merits of the various types of
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lails, either as to details of design or on
what are ordinarily referred to as T-

rails, as compared with what are com-
monly known as Girder rails, as this is

a subject that would start an argument
which would in itself take up more time

than is available at this meeting.

It is generally admitted that street rail-

way engineers are divided into two
camps, one of which advocates a rigid

track structure; that is either steel ties

encased in concrete or some form of con-

crete beam support, while the other ad-

vocates an elastic or resilient supporting

structure for their rails. While I have
some very decided views on this subject,

I will refrain from discussing the relative

merits of the two types, for this would
again open up a field for argument w^hich

has no place in a paper of this kind.

Type of Paving

A concrete pavement in a track area

can be put down at a very reasonable fig-

ure, and when it is first laid it looks fine.

But unfortunately rails have a peculiar

habit of breaking occasionally, joints go

bad and the concrete has to be taken up
in order to make the necessary repairs,

and it is almost impossible to make an
entirely satisfactory repair job on con-

crete paving. In addition, when the time

comes to entirely rebuild the track, the

salvage on the paving is practically

nothing.

Brick and wood block pavements both

have found considerable use in track

areas, but while more economical in first

cost than granite, and although under
some conditions giving satisfactory re-

sults, in the majority of cases they are

not the most satisfactory pavements for

track areas, and economy in first cost is

very often responsible for subsequent ex-

pensive paving maintenance and prac-

tically no salvage value at the time it

becomes necessary to entirely rebuild.

The same statement is true for asphalt

paving, and especially where the asphalt

has been laid in direct contact with the

rails. Experience has shown that, where
asphalt paving is laid in the track area,

at least one and preferably two or more
rows of stone block should be laid on

each side of the rail. There Is always

some vibration of the rail and where the

asphalt is laid in direct contact with the

rail this vibration opens up a small joint

between the rail and the asphalt into

which water penetrates and the action of

the vehicular wheel loads on the pave-

ment at this point soon disintegrates the

asphalt immediately adjoining the rail.

Stone block pavement on the other

hand, while costing more in the first

place, lends itself readily to repairs, has
a long useful life under the most severe
traffic conditions, and after years of serv-

ice can generally be reclipped and relaid

at a relatively small cost and gives a
pavement as good as new. As a matter
of fact old blocks which have been re-

clipped should make a better wearing
and more dependable pavement than new
block, because of their previous long ex-

posure to the weather, and the fact that

in this way all soft stone has been elim-

inated.

Effect of the Other Utilities on Track
Maintenance Protlems

If no other utilities occupied the streets

the problem of track and paving mainte-

nance would be much simplified. The
problem of the location of the various

utilities in the public streets becomes
more complicated every year, not only to

the municipal engineer but those of tiie

utilities as well. The street railway, as

one of the utilities, is the only one which
occupies the surface of the street. In

addition to the street railway there are

no less than six other utilities which
may occupy the streets in some manner.
We have sewers, water, electricity, gas,

telephone, steam mains and sometimes
mail tubes, all of which occupy more or

less space and require frequent service

connections to the adjacent structures

along the street. Some streets also carry

exceedingly large trunk sewers and water

mains which are frequently independent

of the regular local mains. Practically

all of these utilities have manholes and
valve boxes which extend to the surface

at frequent intervals and these often

form quite a collection at street intersec-

tions. Instances have been noted of as

many as eleven manhole covers at one

location within the confines of two 50 ft.

intersecting streets. When there are

many manhole heads in the vicinity of

the car track, curves and special track-

work, it becomes -a nice problem to de-

sign tracks to dodge them, and their

presence usually causes great difficulty

in properly constructing and maintaining

the tracks and track pavement.

There is a need for closer co-operation

among municipal and utility engineers in

relation to matters of location, and many
cities are finding it very desirable to set

up bureaus charged with the design and

location of sub-surface structures.
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The construction of sub-surface utili-

ties prior to the construction of street

railway tracks of a permanent character

is greatly to be desired, and until the

streets are properly graded, curbed, paved

and have all their normal underground

sub-surface mains in place, it is not de-

sirable to attempt to construct tracks of

a permanent nature. The sidewalk spaces

might be more generally used for locating

many utilities, although in some places

there may be objections from a legal

viewpoint relating to the use and occu-

pancy of such spaces. And, of course,

vaults under the sidewalks occasionally

cause some trouble. My understanding,

however, is that there are no legal ob-

jections to utilizing sub-sidewalk space

for utilities, whatever personal objections

property owners may have. Also in most

places vaults under sidewalks are illegal-

ly located, even though tolerated by com-

plaisant officials. On new streets these

objections would not obtain to a very

great extent. No attempt has been made
to consider what may be the best location

for all of the sub-surface utilities. They

are mentioned because the subject seems

to call for their discussion, and when we
see the complicated installations of pipes

and conduits in some of the streets of our

large cities, we are forced to conclude

that much of the confusion could have

been avoided if early attention had been

given to their proper location.

The central location of tracks in streets

is considered by all competent authori-

ties to be the best for cities. Such a lo-

cation is the most logical, convenient and

safest for the public. Where possible, on

wide thoroughfares, there are good rea-

sons for considering the use of parked

spaces for the tracks. Such spaces or

areas are safer for all other forms of

street traffic and for car passengers. Bet-

ter car schedules can be maintained due

to less interference from vehicular traffic,

and parked areas are more quiet, as there

are no pavements acting as sounding

boards. Also the tracks are cleaner, thus

lessening noise due to wheels passing

over grit on the rails. The railways can

more economically maintain the parked

strip and the tendency to neglect such

track in times of stress is much less than

where pavements must be opened in or-

der to make track repairs. Probably four

times as much effective track work can

be done in parked areas, as compared
with paved areas, for an equal expense.

One of the most frequent sources of

trouble with tracks in central locations

comes from disturbances of the sub-grade

which are due to settlements over cross

trenches made for service connections or

for additional mains of one kind or an-

other. The railway has had little or no

control over such trenches and until the

present time it has been difficult to con-

vince municipal highway engineers of the

importance of special inspection of all

such openings, not only during the work,

but also during the restoration of back-

fill and to prevent undue haste in repav-

ing.

This matter, of course, is not directly

concerned with the location of the utili-

ites as a part of the original design, but

it is to be considered in respect to the

street railway as a located utility, upon
which, at present, is placed the burden

of care and maintenance, not only of

tracks but also of the pavement, wherein
this utility distinctly differs from all oth-

ers occupying our streets. No other util-

ity is obliged to install and maintain

pavements for others to use. Any undue
influence causing unwarranted expense to

the railway in such circumstances should

have our attention, and the co-operation

of municipal and utility engineers is of

vital importance in lessening the trouble

incidental to poor track and pavement
conditions which are all too frequently

caused by outside influences, entirely be-

yond the control of the railway.

Responsibility for Paving and Its

Maintenance
A paper of this character can hardly be

considered complete without some discus-

sion of the very important subject of re-

sponsibility for paving and maintenance
of the same in railway tracks in city

streets. What should be the responsibil-

ity of the street railway company wiHi re-

spect to the cost of installation and main-

tenance of pavement? Payment annually

of large sums by street railway companies

for pavements and their maintenance se-

cures nothing of value to the utilities.

The materials which go into pavements
are really purchased by the railway com-

pany and turned over to the municipality

for the benefit of the community at large.

The railway company derives no special

or peculiar benefit from the construction

of the pavement. On the contrary, it is

a burden rather than a benefit. This prin-

ciple has been established by no less an

authority than the Court of Errors and

Appeals of the State of New York. The

duty to pave and maintain the paving of

the so-called track area is imposed for

the pecuniary benefit of the municipality.
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It, is not dependent upon conditions that

the street railway creates, such as the

interference witli tlie surface of the high-

way due to tlie presence of the track in

the street.

The obligation to pave and maintain
the pavement in the tracks Is a relic of

horse car days. In the old days when
all the- cars were drawn by mules or

horses, the paving charge or tax levied

on the street railway was admittedly a

fair and equitable assessment. Undoubt-
edly the horses pounding on the narrow
strip between the rails, day in and day
out, all the year round, did wear the pave-

ment and the street car operator of those

days probably acknowledged the respon-

sibility readily enough, but those days

have long since passed. With modern
track construction and electrically oper-

ated cars, the damage done to the pave-

ment from the operation of cars is rela-

tively small, and in any event, is limited

to the pavement immediately adjoining

the rails. This fact has been recognized

in the State of Connecticut, where the

paving burden has been materially re-

duced by limiting the responsibility of

the railway companies to a width of 8

ins. on either side of the rail. Street car

loads are carried down to a substantial

bearing area over the sub-soil through

the rails, ties and ballast, and not

throug'i the pavement. With modern rail

joints the pounding of the cars o^er loose

joints has been practically eliminated.

What then is the principal cause of pav-

ing damage?

I was very much interested in reading

the editorial review in the Engineering

News-Record of May 10, 1923, on the sub-

ject of damage to pavement by automo-
bile trucks. A survey of 20 large cities

throughout the United States showed that

trucks weighing, with their loads, from
15 to 25 tons are not uncommon, and
such loads, operating over paving at rela-

tively high speeds, are the cause of most
of the cases of pavement failures, some-

times even breaking through the concrete

paving foundation. A truck load of even

20 tons distributed over four wheels gives

a wheel concentration heavier than will

be found on almost any ordinary 8-wheel

trolley car. Tests of impact stresses con-

ducted recently by a committee of the

American Society of Civil Engineers show
that these are actually much higher than
for electric railway cars. The conclusion

reached in the Engineering News-Record
survey was that the pavements generally

as constructed in the last ten years will

break down comparatively rapidly under
the extreme truck loads of 15 to 25 tons
which now prevail to some extent in most
large cities. I personally know that we
have such loads in New Jersey, for I

have had occasion to check total weights
of trucks operating over our ferry be-

tween Edgewater and New York City, and
have found weights on four-wheels as
high as 23 tons.

Paving Costs Coiisidncd as Tax
It is a notorious fact that the electric

railways are the most heavily taxed in-

dustry. Statistics show that if you add up
all the taxes, state and local, for the
steam railroads in the State of New York,
these companies pay about 27.3 per cent
of their net profits in regular taxes. The
electric railways, 44.4 per cent, telephone
and telegraph, 16.2 per cent, and gas and
electric, 23 per cent. Referring to Vir-

ginia, for instance, in 1921 the electric

railways paid in taxes 36.6 per cent of

their total net revenue, an increase of

over 100 per cent since 1917 when they
paid 13.61 per cent, and these figures do
not include any federal taxes. Our Amer-
ican Electric Railway Engineering Asso-
ciation statistics show that, taking the

country at large, about 6.5 per cent of all

our gross operating revenue goes into

taxes and about 3.5 per cent into paving
and similar charges, a total of about 10

per cent of the gross operating revenue
for taxes. This represents approximately
one-half cent of the fare paid per passen-

ger. And this fact must be remembered,
the rider pays the paving bill, whether it

is in the form of increased fare or in-

creased municipal taxes.

Increase in Paving Burden Since the Be-

ginning of Electrification of

Street Car Lines

Comparable figures on the mileage of

electric railways then and now show that

in 1890, when the electrilication of lines

was just getting under way, there were
about 8,123 miles of single track operated
by street railway companies. In 1917, ac-

cording to the United States Census, there

were 44,835 miles. Although the only

justifiable basis for the imposition of the

paving impost disappeared with the horse

cars, the companies today pave and main-
tain a right-of-way more than five times
as long merely because, when the change
was made from the horse-drawn vehicles

to electrical propulsion, no consideration

was given to changed conditions as far as

the resultant wear on pavement was con-
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cerned. As the street railway companies

extended their lines the paving burden

became proportionately heavier, for of

course the outlying lines did not pay as

well as those of the thickly populated

towns, while the cost of paving increased

more or less uniformly throughout the

system. Nor is this the whole story.

The type of pavement used at the time

these paving taxes were imposed was

usually nothing more than a rough

gravel, cobble stone or macadam paving,

comparatively inexpensive types as com-

pared with those required to meet the

demands of modern heavy vehicular traf-

fic. Thus the process of piling up the

burden on,the street railway company is

still going on. A conservative estimate

of the total amount expended each year

for paving by street railway companies is

about $22,000,000, of which about $15,000,-

000 is for construction and about $7,000,-

000 for maintenance. This is slightly less

than 25 per cent of the estimated total

net income of the industry in 1921. In

other words, if the industry could be re-

lieved of these obsolete imposts it would

mean an increase of approximately 25 per

cent in their net income, and would also

mean a healthier condition of the trac-

tion systems, and greater ability to main-

tain their lines in condition to meet in-

creased demands upon them.

Street railway fares are not readily

susceptible to changes from time to time.

Only under the stress of extraordinary

circumstances are increases in fares

granted. Periodical variations in the

rate of fare merely to cover taxation

would not be tolerated by the public. If

the private merchant finds that the sell-

ing price of his various wares is not suffi-

cient to meet the needs of his business

there is nothing to prevent his increasing

the sale price to meet the requirements,

but this is not so easy with a utility like

a street railway company. With the mer-

chant an increase of a cent on each arti-

cle sold may produce the necessary addi-

tional revenue, and this is usually a small

percentage of the total cost of the article,

but in the case of a car ride an additional

one cent, which is the smallest unit of

our monetary system, added to the rate

of fare means anywhere from 10 to 20

per cent increase.

Relief From Paving Oblwations

The question of relief from the paving

burden is a vital one to the street railway

industry. Relief has been granted in a

certain relatively small number of cases

through special legislation. A good be-

ginning has been made and the senti-

ment for complete relief is gaining

ground among thoughtful people. It

would appear to be high time that laws
making burdensome paving requirements
on the street railway companies should

be repealed and the justice of the street

railway's claim for relief from the re-

sponsibility for paving expense recog-

nized, and this burden placed where it

properly belongs.

The foregoing matter is from a paper
presented by Mr. George before the State

Engineers' Section of the Conference of

Mayors and Other City Officials held at

Buffalo, N. Y., June 13, 1923.

SOME VICISSITUDES OF A MU-
NICIPAL ENGINEER

By John F. Druar, of Druar d- Mtlinowskij
Consulting Engineers, Globe Blclg., St.

Paul, Minn.

The ordinary university course in en-

gineering is too narrow in its teachings
and there is not enough elective work to

open a student's eyes to the world. One
goes in, takes a prescribed course and
passes out to some job. Perhaps he likes

it and perhaps he does not. At any rate,

he is seldom up to filling the job the way
it should be filled. I know I was not up
to my first job and remember I once tried

to get a contractor to shoot out a retain-

ing wall and replace it because a blast

had loosened the forms and allowed the

wall to bulge here and there, perhaps an
inch and a half in the worst places. After

a talk with the contractor, who really

treated me like a patient father, I no

longer insisted and started to fill my job

as I should fill it, learning to insist where
it was essential to use my judgment in all

cases and finally knew my job. Long
hours and little pay was the cub engi-

neer's lot in those days and one worked
and carried the "Message to Garcia" or

just quit ignominiously. I had a hard

time arriving but was fortunate in work-

ing on some of the largest pieces of work
in the country at that time and of hav-

ing responsibility thrust upon me. I re-

member one occasion, being called in

from an important piece of work, handed

an old-fashioned 45 Colt revolver with a

box of cartridges and told I was now
foreman of a boiler shop, the crew of

which had struck. They handed me a

gang, or rather a mob, of foreigners and

I was told to run the shop. I did not

know over-much of the operation of a
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boiler shop, but ran it for six weeks and
could not hear normally for a year after-

wards.

Tioiihlc With Employes
Long ago we found that a municipal en-

gineer, to be successful, must devote a
great deal of his personal time to the ex-

act planning of the work and to improve-
ments in plan and method of carrying on
the work, to the sale of his services, and
reduction of costs wherever possible. We
have in the past found a considerable
amount of trouble with employes hired
on trial who do not always carry their

"Messages to Garcia." While we have tried

to select the best, there has been a large,

in fact too large, turnover of employes'.
Many did not satisfy. They did so much
and no more. They did not have the
proper perspective and did not think for

themselves the way they should. This is

problem number one and perhaps as great
as any. If I had in the past been sent

two or three hundred miles to get certain

information and failed to get all the in-

formation necessary for the layout of the

work in question and if I could not have
answered all the questions put to me I

should have had a "can" attached with-

out delay, yet in taking on men I have
found too many who failed in this par-

ticular manner. The usual excuse was,

"You did not tell me you wanted that."

Now this failure has been so universal

that there must be some fault with the

college training of these men. (Where I

received $1.25 per day, when I started in

after my course of mechanical engineer-

ing, we now have to pay a cub $125 per

month and expenses out of town). Much
could be forgiven a man if he did the

work after a year's apprenticeship and
did not require some one to do his think-

ing for him, but, alas, too many do no
thinking, they don't plan the direction of

the work in • the right way, they keep
careless notes, they do not familiarize

themselves with the specifications which
give the contractors and engineer specific

duties to perform. They use poor judg-

ment and have not been trained to think.

To be sure, we have eliminated the poor

ones from our rolls in the past, but it

has been a problem.

Selling Engineering Service

The next problem is that of selling our
services. First, municipal work has its

ups and downs, a good year and several

bad ones. Suppose we visit a town once
and the council decides to proceed with

some work, and they sign a contract. We

proceed with the work and in a year's
time the work is completed, and is en-
tirely satisfactory. Do they employ us
for the next piece of work without ques-
tion? No, the council may liare changed,
some other engineer may have come in
at the psychological moment and without
even asking us for an opinion or a prop-
osition for engineering, they select some
one who may be a good talker, but who
combines good talking with a cut in rates
and a discourse on how our fee for the
work was too high. There are engineers
who will cut rates to a point where there
is no profit, for the sake of getting the
work. How they live, we know not. We
do know, however, that they cannot af-

ford to give such service as would be a
credit to the profession. (We know that
the cost of the complete work often rises
far above our costs for the same work,
but as the work is done but once there is

no chance to prove this except on com-
parison of the assessments or bond issues
that are spread for work of the same na-

ture).

Often we find several engineers of
more or less ability, several salesmen of

engineering, who go out with the avowed
intention of landing the job at any per-
centage they can get, and often short-
sighted councils will select the cheapest
man. I remember one case where an en-

gineer took a piece of work for a little

fee of $100, one other set a price of $750,
and several others asked prices between
$1,000 and $2,000, while we and some oth-

er engineers asked 5 per cent of the cost
for engineering service, which would
have amounted to $3,000. The council
selected the $100 man! No wonder there
is an increased demand for City Man-
agers.

Lack of Progressive Spirit

Very often we find a council recognizes
the fact that sewers, water or pavement
should be installed, that they personally
want them, but that the citizens do not,

or perhaps the banker does not, want
them. It is not the proper time, prices

are not right, etc. It sometimes requires

a lot of patience and forebearance not to

tell them what you think of non-progres-

siveness in this day and age. I have
talked to councils about making a report

with blueprints showing the people where
the mains will be laid, the cost to the

property owner and other points. I have
shown wliere the cost of water spread
over a period of ten years amounts to

less than 3 cts. per day for a 50 ft. lot.
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I have shown that the insurance (guaran-

teed reduction) would pay for the im-

provement—all to no avail. The work
was put off—Why? Just because there

was not one man on the council who had

the initiative to make a motion that would

start his town toward progress. Then I

have had them make a negative motion.

Of course it is not necessary to make any

motion if they do not want to do any-

thing. I explain this and several times I

have asked a councilman to change his

motion to a positive one, whereupon the

motion carried and the work went in. I

have never found a town that put in any
improvements who would have returned

to the old conditions. I do not like to go

out and have to sell service, trying to

convince a town that they must have im-

provements for it is a thankless task.

Often it seems undignified.

8o77ie Attractive Features

Municipal work has its attractions,

however. I like the personal contact, the

clash of minds and the overcoming of

prejudice against improvements. I know
we are helping to build communities
through our efforts and that after we
leave a piece of work we have accom-

plished something which is worth while

and that we have given the people some-

thing for their money. A municipal en-

gineer has a great deal of responsibility

in his profession and if successful his in-

fluence is felt wherever he does work, for

he provides the improvements which
stand for the upbuilding of the commu-
nity and indirectly he influences the char-

acter of the people in every town in

which he does work. First, with a water

system, he helps in an economic way to

fight the demon fire. He gives the peo-

ple the opportunity to have a pure, whole-

some supply of water unlimited in quan-

tity which, when utilized in the homes,

streets and gardens gives a cleaner and
healthier town. The people at once begin

to take a greater pride in their surround-

ings and the tone of the whole town im-

proves.

Again, it may be an electric light plant

with cheap universal power which helps

to build the payrolls of a town. The
small town to be a success must have a

live Commercial Club ever on the alert to

annex some industry, creamery, mill or

canning plant so that the community may
have an income independent of the money
spent by the farmer for clothes and sup-

plies.

Again, with a sewer system, the dis-

posal of wastes and cellar drainage is

solved for all time. No more privies or

cesspools in the back yard with the fly

breeding that takes place in such sur-

roundings. No more are the slops from
the kitchen sink thrown on the door sill.

Again the people are lifted out of the

mire by pavements. Who but the engi-

neer is to tell the people that in the past

for makeshift roads they have spent more
than they would for a permanent pave-

ment?
Competitive Bidding of Engineers

Thus it goes, btit the engineer cannot
expect business in these days to roll into

his office. The municipal engineer must
be constantly on the go or starve. Mu-
nicipalities instead of selecting an engi-

neer on merit, in some instances adver-

tise for engineers and have a competitive

letting, selecting the cheapest engineer of

the lot, regardless of the lack of experi-

ence, familiarity with the work or other

requirements. The result is always poor

municipal work and a black eye for the

profession, unless the mistakes and high
cost are not discovered because there is

no chance of comparison.

The City Manager
We now have among us the City Man-

ager who comes with the best of inten-

tions to run the business of the munici-

pality, not knowing quite the expecta-

tions of the Mayor, and to make himself

a good fellow he decides he can do his

own engineering in addition to his ad-

ministrative duties that should take all

his time. This does not redound to the

credit of the City Manager who, if he

would, could well insist on the employ-

ment of a first class consulting municipal

engineer to direct the whole improvement
and to furnish estimates and draw plans

for the work. It is to be hoped that the

City Manager may see the light in this

respect and stick to his calling. We like

the idea of a City Manager and if we do

not have to fight him for work, which is

the province of a municipal engineer, we
will gladly boost for him and recommend
that a Manager be employed as a Man-
ager is what most towns need.

Won-ying Through
The city or village councilmen are sel-

dom paid enough for their services to

make it an object to run for the office or

to properly handle the office after being

elected. They may be public spirited and

have a burst of righteousness for a few

meetings, then they drop into a rut and

try to worry through their term, trying
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not to antagonize tho citizens by even
suggestins any iniproveniGnts. They feel

that if they talk for improvements, the
citizens will not patronize their places of

business. No one wants to take the bull

by the horns and come out for a needed
improvement. I have attended meetings
of citizens and councils where a citizen

would get up and finally cause the coun-
cil to take action, for the citizen would
see the light. "If improvements are
made, we will be taxed," seems to be the

gist of the cry of all. The people fail to

see that a tax on property for sewers or

water or pavement simply reduces some
cost they are standing somewhere else

and to convince them of this becomes the

duty of the engineer.

DISCUSSION OF CONTRACT VS.

DAY LABOR SYSTEM IN THE
CONSTRUCTION INDUSTRY

By Charles A. Mullen, Consulting Paving
Engineer, Milton Hersey Co., Ltd.,

Montreal, Qnehec.

(Editor's Note: This magazine favors

the contract method of conducting con-

struction operations in the field of pub-

lic improvements, for reasons often

stated. However, there are many who
hold to the opposite view, that the day
labor system is preferable, and discus-

sion of this familiar subject from time

to time is desirable. The present article,

an enthusiastic statement of the advan-

tages of day labor as they appear to the

author, is from a paper presented at the

Public Ownership Conference held at

Toronto, Ont, Sept. 10-13, 1923, under
the auspices of the Public Ownership
League of America, Ontario Hydro-Elec-

tric Power Commission and the City of

Toronto.)

Maj. F. S. Besson, Assistant Engineer
Commissioner of the District of Colum-
bia, has recently published a book en-

titled "City Pavements," which supplies

me with exactly the figures I want lor

the purposes of illustration; but Wash-
ington might just as well be New York,
or Toronto, or Buffalo, or Montreal, or

Charlottetown, Prince Edward Island, as

far as the general facts are concerned
It would only be necessary to apply the

local cost figures for labor and materials,

and the rest would be about the same.
In Major Besson's estimate, after figur-

ing the costs for materials, labor, super-

vision and overhead; in fact, all the

knowable costs, he adds 10 per cent lor

contingencies and then 15 per cent for

contractor's profit. Not contractor's
wages, mind you, but profit; for, if the
contractor has actually worked as a
superintendent or manager or even presi-'

dent of his own corporation, he has us-
ually not overlooked paying himself gen-
erous wages or salary for his actual
sweating at the brow, and charging it

in as overhead, before figuring his 15
per cent profit. That is what good busi-
ness men like you and I would do were
we in his place.

Between buyer and seller, fraud stick-
eth as mortar between bricks; at least,
so says the Bible. Now for the moment,
let us assume that the Bible is wrong
in this statement, and that both the con-
tractor and the city officials are strictly
honest, which I believe is often the case.
Then the difference between the public
and the private ownership of the street
paving industry of the city of Washing-
ton is the contractor's 15 per cent profit
plus a large part of the 10 per cent con-
tingency item and a very considerable
part of the overhead, say at least 20
per cent in all.

Not unwisely did I select the case of
the city of Washington, for few there
are who will be so bold as to state that
the Engineering Corps of the United
States Army, which built the Panama
Canal under General Goethal's public
ownership after private ownership of
the canal building industry at that point
had failed, and to which army engineer-
ing organization Major Besson belongs,
is capable of efficiently organizing and
operating a publicly owned street pav-
ing industry for the city of Washington;
or for the United States of North Amer-
ica for that matter.

Men will not work as well under public
ownership of an industry as under pri-

vate ownership, is an argument fre-

quently advanced. My own experience
has been to the contrary. I have been
able to get the same quantity of work
and of better quality from men through
publicly owned industry than through
private, both at times when I was in

charge as a city official and more re-

cently when, as consulting engineer, I

have assisted in directing the execution
of street paving programs.

High prices for materials will be paid
by the publicly owned industry, is an-
other argument frequently advanced.
From my own experience I know that a
public body can purchase as cheaply or
more cheaply. Of course monopoly com-
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binations are sometimes made against

the public. Montreal was recently face

to face with what seemed to be a mo-
nopoly in sand. The Administrative

Commission very quickly purchased a

sand pit, and today monopoly in the sup-

ply of that material is broken definitely

by the public ownership of a unit of the

industry sufficient to supply the City's

needs.

Public ownership can, if it will em-

ploy the best managers and workmen,
purchase the most suitable plant and ma-

terials, and proceed with the work pre-

cisely as does the contractor, or better;

and in doing so, it eliminates not only

15 per cent profit, but the contractor's

overhead cost of competition, private fi-

nancing, bonding, and much of the risk.

Moreover, a publicly owned industry, be-

ing based on the solid foundation of serv-

ice, and having a monopoly that is both

legal and just, can safely make a larger

investment in plant and machinery and

in the continuous services of competent

men.

But public ownership will not, says a

very intelligent Montreal contractor, who
does not agree with me on this point, and

he recites many of the ills of publicly

owned industry—patronage, indolence,

lack of interest on the part of some of

those in charge, and so on. Well, we
who constitute the public have got to

see that public ownership will and that

it does; if we do not, it is our own fault.

Public ownership did in the case of the

Panama Canal, and when we are ready

for it, it will do so in other lines of

work, such as the building and main-

taining of roads and streets.

But once we award a contract, the

contractor is entitled to every courtesy

and ass4stance from public officials. I

have never had any sympathy with the

contractor-baiting engineer, who draws

an agreement which he himself could not

live up to were he undertaking the work
directly by day labor, and then proceeds

to make the life of the contractor mis-

erable. In such instances, in fact, I have

a considerable sympathy for the con-

tractor, who, being quite human, pro-

ceeds to "do" the engineer. I have in

mind such an engineer under whom 1

worked as a contractor, and my one re-

gret is that the public pays the piper.

When waste and inefficiency are the

order of the day under the public owner-

ship of an industry, the political condi-

tions are usually such that private

ownership of the same industry would be
both corrupt and wasteful. Under public

ownership, the electorate has some
chance to correct the bad management,
the post office for instance, while under
private ownership of the coal mines we
seem to have a very hard time making
coi-rections. Moreover, a privately owned
industry that is mismanaged is usually
found financing the fight to maintain the

status quo with part of its ill-gotten

gains.

Private ownership of industry is al-

ways wasteful from the public's point of

view. There is much wasteful duplica-

tion of plant, management and financing,

and where a publicly owned paving indus-

try could afford to install very modern
equipment and management, because of

its monopoly, the same paving industry,

owned as several units by competing con-

tractors, each controlling only a small
fraction of the work and having but a
doubtful control of that, cannot afford the
same general efficiency, though each unit

may be quite efficient when considered
separately as such.

A manager may be selected under pub-
lic ownership of the road making indus-

try; while, under private ownership of

this industry, the public governing body
usually has to accept whoever blows in

with the lowest financially responsible

bid. When a road making contract is

awarded today, it is seldom an arrange-

ment between persons, it is rather an ar-

rangement between a public body and a

bunch of money sufficient to finance the

contract, and here arises an interesting

point.

The cost of financing work is generally

duplicated under the contract system.

The contractor, in bidding, must estimate

his cost of financing the job. Usually,

the public funds are in the bank waiting
to pay him as soon as the job is com-
pleted. The bank is paying the city any-

where from zero to three per cent inter-

est on the money, and the contractor is

borrowing the equivalent of the city

money from some bank at 6 per cent

plus to pay for labor and material. Un-
der public ownership, the money is imme-
diately paid for the labor and material,

and the cost of private financing, often a

very expensive item to a firm not finan-

cially strong, is entirely eliminated.

Another item of waste under the con-

tract system of doing street paving work
came to my ijotice very forcefully last

year; the non-efficient use of the avail-
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able equipment due to divided manage-
ments. It happened that, in the same
month, one contractor with a plant in the
north end of the city of Montreal hauled
material about ten miles across town to

lay it almost at the other's doorstep,
while the second contractor hauled iden-

tical material from the west of the city

to the north. Ninety per cent of this

hauling was waste.

No contract and specifications, in the
way they are known to the contract sys-

tem, are necessary in a privately owned
industry. This does not mean that plans
and requirements are not necessary; but
what is needed is drawings with suffi-

ciently clear explanations or descriptions.

A city engineer in this very province not
long ago told me the cost to him of

building cement sidewalks and curbs by
day labor. It seemed rather low, and I

asked him for the specifications. He told

me that he had none, and did not need
them; but he showed me his drawings
and sketches with explanatory statements

on them. His reply was: "We have the

accounts of material and labor, and, as

far as the dimensions are concerned, you
can go out and measure the job." This

man's work is notoriously good, so I did

not bother making further investigations.

There will be no law suit between the

city and the contractor on this work

—

because there is no contractor, and it

takes two to make a quarrel. Neither

will there be any extravagant claims for

extras. The publicly owned industry

builds for use, not for profit; while the

contract industry builds for profit first,

that is its motivating power. Public

ownership accounts are usually open for

all to see—that is as it should be; but

private industry is usually very jealous

of its records.

I usually have to explain that I am
not an unfriendly critic to contractors;

what I do criticise is the contract system

as such. Contractors are men just like

us, not much different; and, as long as

we indulge our indolence to the extent

of employing the contract system in our

industry, the contractor is entitled to his

10 or 15 per cent profit, or whatever le-

gitimate competition will give him. It is

our fault if we pay this extra amount in

order to get our work done in this man-
ner.

The contract system lends itself to

much abuse. So far, we have been dis-

cussing the contractor who is rated as an
honest man, as honest as we are; but, un-

fortunately, the business lends itself to
some very shady transactions. We have
our patented pavement monopolies, and,
our material monopolies, and we some-
times have arrangements among contrac-
tors by which they eliminate the com-
petitive element and arrange their prices
to suit themselves. Moreover, the po-
litico-contracting ring is ever with us,
and the concessions in exchange for con-
tributions are only too well known.
One government chases the other out

of office by pointing to its questionable
practices in connection with road con-
tract work; only, as a rule, to substitute
equally questionable practices of its own.
The criticism of the last Ontario govern-
ments' road practices had much to do
with its defeat; and what old state of the
Union has not had its investigations and
upheavals from the same causes?

Public ownership does not bribe public
bodies. Did you ever hear of a munici-
pal electric light plant or any other mu-
nicipal industry trying to bribe the city
council or offering any party a campaign
fund? A small contribution from the in-

dividuals of such an industry levied by
the party in power is about the limit.

Have you ever heard of the bribery and
corruption in connection with street rail-

way franchises or street paving con-
tracts? I do not need to ask the an-
swers to these questions. An incorrect
system produces undesirable results, and
private ownership of industry has about
thoroughly proven itself incorrect. Hu-
man nature cannot stand it.

The Hydro-Electric Commission of the
Province of Ontario is in a fair way to

solving its problem, despite poor old hu-
man nature. My own view is that we
need many other such commissions, and
one of them should be a road and street

making commission that would have its

organizations centrally located through-
out the Province to serve both its own
needs for provincial highways, county
needs where such are required, and mu-
nicipal needs as well. There should be
an Ontario road making and paving in-

dustry, "dirt" contractors eliminated as

such and hired as managers where com-
petent ones will accept employment.
As a matter of expediency, public own-

ership cannot be profitably installed un-

less the public body or federation of pub-

lic bodies can command and use the out-

put of an economical unit of the industry

involved. A very small town cannot af-

ford to purchase a portable paving plant
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to use but once or twice in ten years;

though the county in which it is situated

might advisedly purchase such a plant

and perform the work for its several

towns; or, a province might own a num-

ber of plants, and operate them for prov-

incial highways and village and city

streets as well.

As a matter of necessity, Charlotte-

town, Prince Edward Island, decided to

own its street paving industry. It was

so far away from the usual contracting

centers for this work that no contractor

seemed anxious to go there and pave its

streets at a reasonable price. Charlotte-

town purchased its municipal grading

equipment, its municipal concrete mixers

and its municipal asphalt plant, secured

the few expert men necessary, and pro-

ceeded to do the work itself. We have

yet to hear of a city, even better situated,

which has done better for Ttself through

the contract system than conservative lit-

tle Charlottetown has done through the

public ownership of its own street paving

industry.

A matter of good business, the Char-

lottetown taxpayers and public officials

would tell you; as they compare the costs

under their publicly owned street paving

industry with those under the contract

system of surrounding towns and larger

cities that may try to look upon them as

provincials. It is good business for the

public, conducted by a good business ad-

ministration; not good business for the

contractors who might have been adding

very much to the cost of this work with

no increase in its quality. Should you

tell a native of conservative Charlotte-

town that his city had done anything rad

ical, he would laugh at you.

"Business—Ancient and Modern," is

the title of a pamphlet that I recently re-

ceived from Mr. J. C. Trautwine, Junior,

the man who edits the Civil Engineers'

Handbook that we all know so well. In

this article, Mr. Trautwine points to pri-

vate ownership as the ancient and to

public ownership as the modern method

of handling community business; and

shows the really rapid acceleration, as

viewed by Father Time, of the change

from one of the other that to some of us

seems so slow when measured in terms

of our own day and generation.

In the Province of Ontario the change

from the ancient to the modern is going

on apace. Behold the Ontario Hydro-

Electric. Behold the Toronto Street Rail-

way. Behold Toronto, Hamilton, London,

Saint Catherines, Brantford and other

Ontario municipalities owning their own
paving plants and building and repairing
their own streets. What is needed next,

it seems to me, is an Ontario Road and
Street Building and Maintenance Com-
mission which will co-ordinate the public
ownership work already done along this

line and rapidly extend it.

To summarize the situation, it may be
said that a publicly owned street and
road making industry will have at least

the following advantages to the public
over a privately owned industry:

1. Contractors profit is eliminated.

2. Cost of competition is eliminated.

3. Overlapping of work is eliminated.

4. Duplicate financing is eliminated.

5. Cost of litigation is eliminated.

6. Bribery and corruption are elim-

inated.

7. The risk or contingency item is re-

(iuced.

8. The overhead charges are reduced.

9. More modern equipment is practi-

cable.

10. Suitable managers can be secured.

11. The motivating force is use.

12. The profit is the public's.

As a concluding statement, I shall

merely quote the words of Major-General
George W. Goethals, after he had com-
pleted the Panama Canal by direct labor,

without the assistance of the contract sys-

tem. He said: "I would do it all over
again the same way." And one of the

contractors who had bid on the work,
afterwards declared frankly that it was
being done more cheaply and more ex-

peditiously than would have been possible

under the contract system. If the pub-

licly owned canal industry could succeed

so well, why do we still believe that the

contract system of privately owned in-

dustry is necessary or advantageous to

the public in our road and street mak-
ing industry?

A STUDY OF TRUCK OPERATING
COSTS

Motor truck transportation has had a

remarkable development in this country,

particularly in the last five years. Twen-
ty years ago there were no motor trucks

while today there are more than 1,000,-

000 registered in the United States. Mo-

tor truck routes are being established all

over the country varying from one truck

to large fleet operations, and both the
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Beautiful Riverside Drive, New
York City, Tarvia since IQI4.

Typual traffic on the Grand Concourse Mid Boulevard,

Neu! York City, Tarvia since iqii.

500 Miles of Tarvia Streets

in the City of New York

In New York City, street construction and street

maintenance are problems of tremendous difficulty. For

New York's Bureau of Highways has to cope with the

ceaseless, grinding traffic of more than 400,000 auto-

mobiles and 60,000 horse-drawn vehicles.

And Tarvia has played its part in solving these

problems. First used in 1906—today there are more

than 500 miles of Tarvia streets in Greater New York.

But, not only in New York, in thousands of other

cities and towns, Tarvia is solving the good roads

problem. For Tarvia roads are firm and smooth, mud-

less and dustless at every season of the year. Further-

more, they are far less costly to build and maintain

than any other type of modern highway. Tarvia insures

the most miles of good roads that can possibly be built

and maintained with the road funds available.

Experience has proved that this country needs greater

mileage of moderate-priced, low-maintenance all-year

highways. Tarvia roads meet this need. There is a grade

of Tarvia for construction, repairs and maintenance.

Ha.'l ii< I dim .A > . lJnK'eisily,on

Sednaick .Ive , Trirvia since [gl/f.

If you will write lo our nearest

office we will promptly and gladly

give you practical co-operation in

solving your road problems.

Company

For Road Construct/on
Repair and Maintenance

NeVB York CliicaKo I'liiladelphia Boston
St. Louia Cleveland iMnuiiinatI PittahurKh
Detroit Kansas City Uirminicham Dallas
Minneapolis Salt Lake City Rethlehem Lebanon
Youngrstown Milwaukee Toledo Cnlumlms
Baltimore Syracuse New Orleans Rochester

THE BARRETT COMPANY. Limited: Montreal Toronto
Winnipeg Vancouver St. John. N. B. Halifax. N. S.

In writing to adverliaers please menUon Municipal and Countt Bnoinberino
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passenger and freight traffic is increasing

very rapidly.

As millions of dollars are invested in

the truck transportation business and the

organization of this business is quite well

systematized, it would naturally be ex-

pected that very complete and accurate

data covering costs of various types of

truck transportation would be available.

On the contrary very little dependable

data of this kind is to be found. Many

truck operators are keeping "so-called

costs" but a careful investigation of their

cost systems reveals the fact that they

are overlooking such important items as

"overhead," "interest," "depreciation,"

"garage rental" and other items that

must be included in any accurate cost

system. Consequently many of the low

cost bubbles can be punctured easily by

a careful investigation of the system used

in arriving at the operating costs.

There are many truck users who main-

tain very complete cost systems on every

other branch of their business except

their trucking. Many fleet operators de-

termine their truck operating costs sim-

ply by subtracting the yearly expenses

from the yearly receipts of the business.

On such a system apparent profits fre-

quently cover business conducted at ac-

tual loss.

At the suggestion of Dean A. A. Potter,

of the Schools of Engineering, of Purdue

University, Ben H. Petty, Assistant Pro-

fessor of Highway Engineering, in No-

vember, 1921 undertook a survey of

truck operating costs in Indiana, and the

investigation has been carried on inter-

mittently since that time. Bulletin No.

10 of the Purdue Engineering Experiment

Station, Lafayette, Ind., issued by Prof.

Petty in February, 1923, is a report on

the results secured in the investigation to

that date, and also includes a simple pre-

sentation as to how and why a truck op-

erator should record operating cost data.

The survey is being continued and addi-

tional data will be published when avail-

able. Effort will be made to secure com-

parative cost data on all sizes of trucks

in various classes of service over differ-

ent types of roads.

Professor Petty's introductory remarks

are here reproduced:

"Motor truck transportation is a busi-

ness that is becoming firmly established

in spite of the many failures experienced

in the past. The economy of the motor

truck in handling short haul freight ship-

ments has been clearly demonstrated in

numerous cases. Several railroad com-

panies in the New England States, for

example, have installed their own motor

truck lines to handle all freight ship-

ments under the 50 mile limit. The es-

tablishment of new trucking lines and

the extension of their radius of opera-

tions depends to a great extent on the

extension of hard surfaced roads from

city to city.

"In considering this extension of motor
truck activities it must be borne in mind
that, like any other form of transporta-

tion, it has distinct fields of economic use-

fulness. Whether the operator entering

one of these fields will prove successful

depends largely on how carefully he

analyzes his business through the me-

dium of adequate, accurate and complete

cost records.

"During this rapid development of mo-

tor truck transportation, there have been

numerous failures, ranging from the one

truck operator to the large fleet owner.

It is probably safe to say that at least

nine-tenths of these failures were due

primarily to a lack of knowledge of the

actual cost of operating the trucks, rates

having been established in a haphazard
way based principally on guess work.

Scores of trucks have been returned to

the dealers during the past two years by
disillusioned operators who bought them
on the installment plan expecting to pile

up a large bank balance in a few short

months. Many of these men figured their

operating costs as including only gaso-

line, oil, tires, repairs, etc., and neglected

such items as depreciation, interest on in-

vestment, and even their own wages as

driver.

"On the other hand there are numerous
truck operators making fair returns from

their investment due principally to ac-

curate cost accounting. Many operators

are clearing from one to three thousand

dollars a year on a single truck."

AUGUST PAVING BRICK SHIP-

MENTS HIGHEST

Paving brick shipments for the month
of August were higher than for any pre-

vious month in 1923, according to statis-

tics issued by the National Paving Brick

Manufacturers' Association. Reports from

67 per cent of the industry's tonnage

showed that shipments were more than

nine million greater for August than for

July, 36,446,000 being shipped in August

and 27,092,000 in July.
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EDITORIAL

A BALANCED NATIONAL SYSTEM
OF TRANSPORTATION

For some time past the Chamber of

Commerce of the United States has been
showing keen interest in a proper co-

ordination of highway, railway and
waterway transportation facilities. A
natural result of this study is a plan for

linking organized motor transport with
railroads in the development of a bal-

anced national system of transportation.

The plan is outlined in the report of the

committee on the relation of highways
and motor transport to other transporta-

tion agencies recently submitted to the

president of the Chamber.

Important changes in prevailing meth-
ods of handling and distributing freight

are proposed. Store-door collection and
delivery to relieve congestion within
crowded terminal areas of large cities;

the use of organized and i-esponsible mo-
tor transport to relieve railroads of vari-

ous forms of uneconomical service, in-

cluding the unprofitable short haul; the

wider use of self-propelled railway cars,

and the extension of passenger bus serv-

ice to supplement existing facilities are

recommended.

In connection with these changes the

committee suggests the regulation of

common carrier operations of motor ve-

hicles by federal and state commissions
which have supervision of rail and water
carriers, and systematic development of

highways in response to general traffic

needs.

Those who have studied these ques-

tions, particularly the state regulation

of motor transport, will be interested to

know that the chairman of the committee
is Mr. Alfred H, Swayne, vice-president

ol the General Motors Corporation. This
committee is one of five appointed by the

national chamber to ' study different

phases of the transportation problem and
to lay the groundwork for a national pol-

icy to be discussed at a general transpor-

tation conference to be announced later.

It is said that the recommendations rep-

resent the unanimous view of all the im-

portant interests directly concerned in or

affected by transportation. Its personnel
includes railway traffic officials, officers

of farm and labor oi'ganizations, repre-

sentatives of the motor industry and mo-
tor haulage companies, water carriers

and the shipping public.

The more important conclusions of the

committee may be here briefly summar-
ized as follows: Co-operation between
the various agencies of transportation is

preferable to wasteful competition. The
greatest opportunity for co-operation is

in the terminal areas of large cities.

Store-door delivery by motor truck to re-

lieve terminal congestion is the most
promising method of solving the terminal

problem. Organized motor transport can
also relieve the railroads of various

forms of uneconomical service, such as

trapcar service, switching between local

stations and short-haul shipments within

the terminal area. More use should be

made of demountable bodies, trailers and
semi-trailers, containers and container

cars, and mechanical handling appli-

ances. Outside terminal areas there are

distance zones, of varying extent, in

which the motor is preferable for short

hauls and the railway, or waterway, for

long hauls. In intermediate zones compe-
tition is inevitable. Motor trucks and
buses should be used to supplement the

facilities of existing common carriers.

The railroads should be permitted to dis-

continue unprofitable service to which
the motor is better suited, and the mo-
tor should abandon its efforts to handle
general traffic over excessive distances.

Sound financal organization of motor
transport is necessary, as well as public

regulation of common carrier motor serv-

ice. Passenger bus transport should be

so regulated as to secure the best serv-

ice to the public, certificates of public

conveniences and necessity as already

required in many states being a useful

means of insuring reliable and continu-

ous service. Rail lines can often advan-

tageously extend or supplement their

services by bus lines, and in states where
this is now prohibited such restrictions

should be abolished. Regulation of traf-

fic and of size, weight and speed of mo-
tor vehicles by states and municipalities

having control should be made more uni-

form within states and as between states.

Regulation of common carrier operations

of motor vehicles, including rate regula-
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tion, should be handled by the' federal or

state authorities, under the comissions

which now control the operations of rail

and water carriers. Trunk highways in

any area should be able to carry the nor-

mal vehicular traffic of that area, and, if

the traffic economically justifies the use

of especially heavy trucks, highways with

stronger sub-bases must be provided. In

general, present types of highways, pi-es-

ent routes connecting principal centers

of population and production, and the

present trend in size, weight and speed

restrictions of vehicles using highways
show a rational system of highway devel-

opment that should be continued. Inves-

tigations under way to determine the

economic role of the motor vehicle should

be continued.

The program of transportation co-or-

dination of the Chamber of Commerce of

the United States, as above reviewed, is

highly commendable in its purpose and
scope, and generally well considered in

its recommendations, but the editor of

this magazine wishes to call attention to

one phase of this question deserving

close study and the eternal vigilance

which is said to be the price of safety,

in this case the price of safety for the

development of highways and highway
transport. Anyone who supposes that

the railway managers of tliis country are

ready to embrace motor transport is still

somewhat ahead of the progress of

events. Some are, of course; in fact

some rail lines are utilizing motor trans-

port, but others are fighting it.

The one positively dangerous proposal

made by the committee of the Chamber
of Commerce is that state public service

commissions be given the absolute power
of life or death over motor transport en-

terprises. Our words are not the words
of the report but they mean the same
thing for when a state regulatory body
has the right to grant or withhold certifi-

cates of public convenience and necessity

and to fix rates, schedules, etc., it has

absolute power. Those who are ready

to assume that such regulation will al-

ways be fair to motor transport are at

liberty to do so. For our part the pro-

posal fills us with forebodings and mis-

givings. In the first place motor transport

is still in such a highly experimental

stage of development that no one knows
just how to regulate it, even with the

purest of motives. It needs more time to

develop by trial and error before fair

regulation may be attempted with prom-

ise of success. Again, there has been

much complaint about state regulation

with only two parties involved; the pub-

lic and one utlity. Think of adding a
third party to this mix-up! The prospect

gives us pause. What show will a small

motor transport operator have when he
must go before a commission and face

the destructive criticism of the brilliant

lawyers the rail lines are able to employ?
Not long ago the Illinois Commerce

Commission denied a certificate of public

convenience and necessity to a truck

company operating a fleet of 40 trucks

on regular published schedules in com-

petition with three steam roads and an
interurban line between Chicago and
Joliet. The Commission ordered the

trucking company, as well as several

other companies uncovered in its inves-

tigation, to discontinue business. The
Kipps Express and Van Company, which
had petitioned for the certificate, was
shown by the evidence to advertise and
operate a regular daily service to 40

towns with published rates on connect-

ing services between Chicago and five

other towns from 20 to 50 miles distant.

Regular warehouses and rate zones were
also maintained. Some of these services

were shown to have extended over a pe-

riod of three years. The Commission
stated that its policy is not to issue such

certificates unless it can be shown that

there is not adequate service and that

the proposed carrier has the capacity to

handle all the traffic, if need be.

The discerning reader will have no
difficulty in perceiving the difference be-

tween the idealistic state visualized by
the committee of the Chamber of Com-
merce of the United States and the state

of affairs actually existing. The Chicago-

Joliet district as an "outer-belt" district;

just such a district as the committee

must have had in mind when it spoke of

"intermediate zones in which competition

is inevitable." "Inevitable" under the

free play of economic forces, but not un-

der the ruling of the Illinois Commence
Commission. This Kipps case is most
instructive and we hope will be impres-

sive to all those who are ready and will-

ing to tie up the future of motor trans-

port and hand it over to the care and
keeping of state public service commis-

sions. In many ways we greatly admire

the railways. Their achievements in

many fields of endeavor are unequaled.

For example, they have produced the

greatest outdoor sign ingenuity has ever

devised. It reads: "Stop, look and

listen." We commend the message of

this sign to those who favor state regula-

tion of motor transport at this time.
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MISSOURI'S ROAD PROBLEM
By B. H. Piepmcier, Chief Engineer, Missouri

State Highway Commission.
Jefferson City, Mo.

In its entirety, Missouri's road pro-

gram embraces the construction and
maintenance of approximately 7,640 miles
of hard surfaced state highways. These
highways, forming a connected system,
were designated by the State Legislature

at a special session in 1921. This system
includes the main traveled roads con-

necting the county seats and all the im-
portant centers of population and com-
prises nearly 7 p.jr cent of the total

road mileage in Missouri.

Provision was made in the law creating

the system for the selection, by the High-
way Commission, of certain preferred

routes for improvement with higher type
surfaces, in order thereby to serve eco-

nomically the heavier and denser traffic.

In its selection of these higher type, or

primary roads, the commission was au-

thorized to deviate from statutory desig-

nations in the interest of economy and
directness of route between important
centers of population.

The remaining part of the highway
system, known as secondary roads, is

defined by the statute, and little or no
option is given the commission to vary
from this statutory designation. The
completion of this entire program is a

very large undertaking.

At present the Highway Department is

directly concerned with the expenditure,

insofar as it may go, of a $60,000,000

bond issue, assisted by some undeter-

mined amount of federal aid, toward the

completion of the state highway system.

Some of the work previously done by the

Highway Department in earlier years

will be available as parts of this more
recent designated state system. This

earlier work was carried on by funds

raised by the counties, the state, and a

goodly portion of federal aid.

To give the road program an impetus
and the Highway Department a more

MAP SHOWING COMPLETED MISSOURI STATE HIGHWAY PROJECTS AND
THOSE UNDER CONTRACT AS OF OCT. 1, 1923

Solid Linos Show Hard Surfaced and Sh.aded I^nes Graded Earth Roads
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direct initiative and control of the state

highway system, a bond issue of $60,000,-

000 was authorized by an amendment to

the constitution carried by a vote of the

people. Provision was made to pay the

interest and sinking fund charges out of

the annual fees collected for automobile

licenses. These bonds were to be issued

annually in 'amounts not exceeding the

statutory limitations until the entire

$60,000,000 had been sold.

The first issue was that of Sept. 1, 1922,

for $5,000,000. The second issue was
that of Dec. 1, 1922, also for $5,000,000.

The next issue occurred Nov. 1, 1923, for

a similar amount. As provided by law,

the proceeds from these bond sales are

divided between the primary and second-

ary roads, so that the primary system

secures one-third plus $6,000 per mile of

primary roads. The remaining portion of

the bond issue money is allotted to the

secondary roads. Federal aid funds avail-

able are apportioned one-third to pri-

mary and two-thirds to secondary. On
this basis there will be available for the

1,540 mile primary system, out of the

entire bond issue, $29,240,000, or an aver-

age of about $20,000 per mile. For the

secondary system, covering 6,100 miles,

there will be available from the entire

bond issue, $30,760,000. The residual

amount of federal aid allotments avail-

able for the state highway system was,

at the time of issuing our first bonds,

$6,441,488. This allotment will hold good

until June 30, 1925, after which date the

amount of federal aid available is a mat-

ter of conjecture, for Congress has not

yet made appropriations beyond that

date. The state secondary system has

\ieen estimated to cost $108,689,000. From
this is readily seen that the present pro-

gram will fall short of completing the

entire system.

Moreover, the law provides that work
shall be done simultaneously in the 114

counties of the state, and that each
county shall receive its proportionate

part of the mileage allotted it. It is

obvious that a number of detached, dis-

connected road projects, even though com-
pleted, will not serve state-wide traffic.

This may be overcome to a degree by
the concentration of effort and money
on a few of the primary roads connect-

ing the most important population cen-

ters and thereby furnishing a measure
of service to the state-wide traffic.

The accompanying map shows the loca-

tion of our state roads, the projects that

STATUS OF MISSOURI STATE ROAD
PROGRAM OCT. 1, 1923

Miles Value
Total Commitments....3,022.099 $41,771,134.65
Projects completed 1,256.640 13,860,831.32

Proj. now under cont...l,765.459 $27,910,303.33

Detail of Projects
Completed—

Graded earth 651 4.875,971.60
Hard surfaced 606 8,984,859.72

1,257 $13,860,831.32

Detail of Projects
Under Contract—

Graded earth 944 % 8,528,581.15
Hard surfaced 821 15,884,835.36

1,765 24.413.416.51
Bridges 3,496,886.82

$27,910,303.33

Detail of Road Mileage
Completed—

Graded earth 1,094 $ 5,686,000.00
Hard surfaced 918 16,017,100.00

2,012 $21,705,900.00

Total mileage in state highway systems,
7,640 miles.

have been completed, and that are now
under contract. Distinction is made, by
means of shading, between the hard
surfaced roads and the graded earth. It

has been the policy of the commission
to do a large amount of grading, so that

the embankments would have time to

settle, and the entire road be packed by
the traflBc before it is surfaced.

From the accompanying statistical

table, it is seen that our entire com-
mitments, to date, approach $42,000,000.

Of these commitments nearly $13,000,000

worth are covered by bond issue funds.

In addition to the construction pro-

gram, the department has inaugurated,

during the past year, a maintenance pro-

gram and an organization to put it into

effect. The policy of the department is

to maintain existing traveled roads now
on or approximating the routes of the

state system. This gives immediate serv-

ice to traflBc and serves to keep roads

passable while construction work is un-

der way.

MODERN STREET LIGHTING
By C. F. Lambert, of Burns £ McDonnell En-

gineering Co., Interstate Bldg.,
Kansas City, Mo.

Few people, not directly concerned in

the lighting of streets, are consciously

aware of the remarkable developments

and improvements which have taken

place in this connection within a com-
paratively few years. It is only observed

by one who, accustomed to the splendid
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illumination of a well-lighted city, visits

a city whose street lights show a back-

wardness in keeping up with the pace of

modern progress. The progress of a city

in business, in attractiveness and in wel-

fare is measured by its civic improve-

ments. The original object in street light-

ing was to enable traffic to function with-

out collisions or interference. Now, how-

ever, street lighting is an important ele-

ment in crime prevention, a trade stimu-

lant, and a means of expressing civic

pride. That there is a direct bearing"

upon business development is shown by

the active interest shown by Chambers

of Commerce and other trade bodies in

hundreds of cities, in the construction of

brilliant illumination for their business

sections. Large sums of money have

been expended in this way by such bodies

acting in conjunction with city authori-

ties and electric lighting companies. The

popular "White Way" lighting, which is

almost universal now, had its inception

through realization of the importance of

good lighting as a trade factor. In many

cases it has been the means of inducing

people to pay regular visits from outlying

districts to these brilliantly lighted cities,

who came before only as necessity de-

manded.

Two Methods of Street Illumination

There are, generally speaking, two

methods of street illumination: First,

the high intensity lighting found in busi-

ness sections of cities, which require an

illumination sufficient to enable a large

and fast moving volume of traffic to be

handled without accident; second, low in-

tensity and uneven lighting, as found in

residence sections where objects, vehicles,

etc., are seen in silhouette—usually as

dark outlines against an illuminated

street surface. As these streets are fre-

quently lined with trees, it is necessary

to place lights low to avoid the foliage.

Therefore, residence streets are generally

lighted to better advantage with low

power lights at fairly close intervals, than

by high power lamps at street intersec-

tions only. Generally, about three-

. fourths of the total lengths of streets in

a city fall within this class. The still

further outlying districts require merely

a line of lights to indicate the way to

travelers, and no effort is made for direct

illumination.

Many Compromises Necessary

The many factors entering into the

problem of street lighting require many

compromises in attaining the nnaL result.

The desirability of a uniform design

throughout a city should not be over-

looked, especially in the lighting of - a

long thoroughfare which may extend

from a business center to the outskiTts.

In such a case it may be necessary to

sacrifice the requirements of certain sec-

tions, to some extent, to produce the

proper effect for the whole. One factor

that is frequently overlooked is the color

of the street surface. The oiling of streets

which had a light colored surface, fre-

quently causes complaint of the street

lighting and it is not always realized that

the lower intensity is due to reduced ef-

fectiveness of the lighting with the dark

streets.

Local Conditions Govern

Local conditions govern, to a large ex-

tent, the requirements for laying out a

street lighting installation, and no defi-

nite rules can be made covering all cases.

The amount and distribution of the light,

the size of unit to be employed and the

height and spacing of the lamps are all

related and must be considered with oth-

er factors. Where there is no foliage,

lamps should be placed well above the

ground so that the maximum illuminated

may be obtained at distant points. Ciare

must be exercised, however, that the

lamps are not mounted too high, as the

uniformity would be gained at a sacrifice

of intensity. The limiting factor for

height and spacing is the amount of light

obtained midway between the light

sources.

Candle Power
When pendant or hanger types of units

are used along the curb, lamps up to 100

candle-power should be mounted from 15

to 18 ft. high, depending somewhat on

the light distribution. The higher candle-

power sizes, i. e. 400, 600 and 1,000 candle-

power, should be suspended at a height of

from 20 to 25 ft. The spacing depends

upon the uniformity of the illumination

desired, and should seldom be greater

than ten times the mounting height.

Lamp Spacing

For wide streets, lamps placed opposite

one another will present the neatest ap-

pearance.

The staggered arrangement of lamps is

sometimes advantageous in giving a uni-

form illumination, but will not be so at-

tractive in appearance as where the lamps

are placed directly opposite each other.

The arrangement of poles on one side

of a narrow street is often very effective

and economical, and is especially applic-
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able to the lighting of parkways and
suburban or residence streets. This ar-

rangement is not suitable, however, for

commercial streets.

In the low intensity lighting it is im-

portant that lamps be located at all

street intersections; but with ornamental

post systems, it is not desirable to place

lamps directly on the corner, as the glare

from such a lamp will tend to blind the

driver who is about to turn the corner

and wishes to see if the way be clear.

Care should be taken in any street

lighting that the lamps appear in a con-

tinuous line, as any irregular placing of

lights will detract greatly from the effect.

Intensity of Illumination

No definite figures have been generally

accepted for determining the intensities

of illumination most desired, and meth-

ods of comparing intensities of illumina-

tion of different types of light have not

been standardized.

The final determination of intensity for

street lighting depends upon the cost,

and many other factors such as the sur-

roundings and other local conditions.

Comparison of practice in various sec-

tions and cities are useful in this con-

nection. For similar units such compari-

sons may be made in watts per running

foot of street; otherwise illumination or

candle-power value of the same order may
be utilized.

The proper diffusion of light by means
of diffusing globes and refractors, is im-

portant in reducing the glare from bright

light sources coming directly in the range

of vision, and also eliminates the deep

shadows. This is becoming of greater

importance every day, due to the increas-

ing brilliancy of modern illumination.

The appearance of a light source is also

greatly improved by the use of such

equipment.

There are many different types of

street lighting, including high and low
candle-power pendant units, suspended

from brackets or span wires, and orna-

mental post lighting with both high and
low candle-power lamps. The system of

energy supply to the lamps may be either

multiple or series. Both systems can be

installed underground or overhead. Of

course, the greatest number of systems

in this country are operated on the over-

head series system.

The cost of installation and operation

of street lighting systems is governed en-

tirely by local conditions, and one is

quite likely to be led to wrong conclu-

sions if comparison is made of the prices

charged in different cities, without a full

knowledge of the local situation.

Important Details

Sizes of series lamps available for

street lighting vary from 32 candle-power

to 1,000 candle-power for use on a 6.6 or

7.5 ampere alternating current circuit. As
the high candle-power lamps can be op-

erated more economically at high cur-

rents, the units f(>r the larger lamps are

, usually equipped with compensators or

Transformers. This permits their use in

series with the smaller lamps.

Much skill has been shown in lighting

of roads and highways. These are now
being lighted by equipment which collects

the rays and throws them up and down
the road where needed. These units are

mounted 30 to 35 ft. above the road and
the glare which might naturally be ex-

pected to result is not apparent. The il-

lumination of 250 candle-power units is

excellent when placed 300 ft. apart and
the lighting is good at even twice that

distance.

At the intersections of highways, high

powered flood lighting projectors are

sometimes installed. They must be in-

stalled so that no glare reaches the mo-

torists.

For outlying residence districts 40 to

100 candle-power lamps are popular and

their height and spacing are adjusted to

meet the conditions.

For the main residential section the

lighting should be somewhat increased

and lamps of 100 to 400 candle-power are

utilized. A general plane of illumination

comparable with that of bright moonlight

and ranging from 1/20 foot candle to half

or third of that amount is usually suffi-

cient.

Summer resorts and cities having a

high seasonal percentage of transient

population require a highly ornamental

type of residential street lighting fixture.

This can be arranged so that a distinctive

ornamental system may be had four

months in the year and an adequate and

economical system the balance of the

time.

Business Street Lighting

In the main business section the art of

street lighting has been most fully devel-

oped. Here the plane of illumination

should be carried near to one-tenth foot

candle, ranging perhaps from half of this

amount at the darkest spots to at least

double near the lamp. The most impor-

tant streets and public places ought to
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have an average of a good quarter-of-a-

foot candle, giving liglit enough to read a
noteboolc. Such lighting ought to be fur-

nished in places out-of-doors where the
public gathers at night, and in streets

where the traffic is dense or the require-

ments for policing exceptionally severe.

In order to obtain the greatest useful-

ness and the most brilliant results, along

a business street, most of the lights

should be cut off from vainly trying to

illuminate the sky. The buildings along
the street should be well lighted from the

street lamps and the street surface should

be sufficiently illuminated to permit traf-

fic to see clearly. Powerful arcs or large

incandescent lamps placed fairly high, 18

to 20 ft., and spaced at a distance not
over four or five times their height are

very effective in securing these results.

In selecting the design of a standard
for street lighting, local features and his-

toric tradition can often be utilized. For
instance, Los Angeles, Calif., has adopted
a style suggesting the Spanish Renais-

sance. Riverside, Calif., has accentuated

the Mission features of her spirit by in-

stalling a rough concrete post in the form
of a chapel bell tower with three mission
bells hung in a triangle, and a cross at

the top of the design.

The requirements of cities which are

far from the source of supply of standard

globes, can be met with the lantern type

of unit.

Thus, in modern street lighting the

Avork of the architect and artist keeps

pace with that of the electrical and illum-

inating engineer, so that every city may
acquire a lighting system which will be

adequate for the illumination required,

and will be the pride of the entire com-
munity.

The foregoing is from a paper by Mr,>

Lambert before the 1923 Convention of

the Municipal League of Indiana.

ROADWAY WIDTHS AS RELATED
TO TRAFFIC

By Li. R. Ash, of Harrington, Howard and
Ash, Consulting Engineers, 1012 Balti-

more Ave., Kansas City, Mo.

Traffic must go in lanes and the num-
ber of such lanes will be determined by
the volume of traffic. On country high-

ways and city streets the traffic follows

the center of the roadway except when
passing other traffic or when the traffic

is dense enough to make turning out
more troublesome than to keep continu-

ously to one side of the road.

One Lane Pavement

In perhaps a majority of the highways
of this country, except in the more
densely populated districts, a 9 or 10-ft.

pavement would be ample if shoulders
were provided and maintained which
would permit vehicles to pass. With a
rule requiring the lighter vehicle to yield

the road to the heavier, shoulders would
be entirely adequate in the great ma-
jority of cases on the less densely trav-

eled roadways. The writer recently trav-

eled scores of miles on a highway in one
of our southern states which has a paved
roadway only 9 ft. wide. Although this

highway carries rather heavy tourist

traffic, during certain seasons of the

year, little inconvenience was experi-

enced in driving on it except for the
lack of proper shoulders for passing
other traffic. On this highway it was
difficult many times to regain the pave-
ment after having turned out to pass
another vehicle. Proper shoulders which
could be maintained at reasonable cost

and which would add greatly to the sta-

bility of the pavement, would make this

9-ft. roadway adequate for present traf-

fic. Very soon, however, the traffic on
this highway will increase to such vol-

ume as to justify widening the pave-

ment, but the road has given good serv-

ice for many years and undoubtedly it

was originally well planned and the 9-ft.

pavement was the proper thing. A 9-ft.

paved or gravel way would be a great
boon to many communities which are

struggling with the mud while awaiting
the time when they will feel equal to

the construction of wider pavements. A
roadway 9 ft. wide, if properly designed
and built, can be widened when the

traffic demands it with the loss of only

a small part of the cost of a pavement
of standard width.

Two Lines of Traffic

When we pass from one to two lines

of traffic, a roadway should be at least

16 ft. and preferably 18 ft. wide or even
20 ft. in some instances. If all vehicles

traveled at the same speed the problem
would be greatly simplified and a road-

way 18 ft. wide would carry a traffic

limited only by the miles per hour of

travel. It is the necessity for making
provision for the faster moving vehicles

to pass the slower ones that complicates

the situation. Since the rules of the road

require that the faster moving vehicles,

in passing other traffic in the same di-

rection, give the right of way to traffic
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in the opposite direction, the fast ve-

hicle is forced to take advantage of gaps

in the traflflc which it meets. Fortu-

nately, traffic has the tendency to form

in groups, thus lengthening the gaps

available for passage. Roadways de-

signed for two lanes will carry a sur-

prisingly large amount of traffic and

undoubtedly the two lane roadway will

carry more traffic per foot of width than

any other. Recently the writer traveled

about 100 miles on a concrete roadway

16 ft. wide, when there were probably

1,500 vehicles passing a given point each

hour. The traffic was about the same
in both directions. Of course there was

some inconvenience from having to wait

for a chance to pass more slowly moving

vehicles, but the delay was not serious

and had the shoulders on this road been

in proper trim, the inconvenience would

have been negligible.

Three Lines of Traffic

On a roadway wide enough for three

lanes of traffic, one lane is really to fa-

cilitate the passing of the faster moving
vehicles, unless the traffic in one direc-

tion largely predominates, in which case

two lanes of traffic can be maintained

and the third lane is for opposite travel

and for passing. Very often we find road-

ways of widths that result in a very

inefficient use of the pavement. For

example, a roadway 22 to 26 ft. in width

is only a liberal provision for two lanes

of traffic, but is not adequate for three

lanes. This wastefulness is especially

aggravated if the roadway is on a bridge

or viaduct, which is very expensive. For

fast moving, modern traffic, a roadway
20 ft. wide is abundantly ample for two
lanes of travel and it is a mistake to

build a roadway 22, 24 or 26 ft. wide,

since the result is still only two lanes

of travel. The minimum width for three

lanes of traffic should be 28 ft. and from

30 to 32 ft. is a liberal provision for

three lanes. A roadway 34, 36 or even

38 ft. wide simply provides extrava-

gantly for three lanes but is not adequate

for four lanes.

As the lanes of traffic multiply, the re-

sulting confusion requires a more liberal

width for each lane. For instance, double

the width necessary for two lanes will

not provide equally adequate facilities

for four lanes. A viaduct in one of our

middle western cities, about IVz miles

long, has a roadway 30 ft. wide for about

two-thirds of its length and 38 ft. wide
for the remainder. A study of the rather

heavy traffic on this structure demon-
strates the inefficiency of a roadway 38

ft. wide as compared with one 30 ft.

Traffic on this structure is never found

in four lanes, although frequently the

traffic is dense enough to utilize four

lanes if the roadway were of the proper

width. The roadway on this viaduct has

handrails at the curb lines and it should

be remarked in passing that a handrail

or fence has the effect of reducing the

effective width of a roadway..

A three lane roadway will accommo-
date a surprisingly large amount of

traffic. A bridge in a' New England state

was recently completed having a road-

way approximately one-half mile long

and 28 ft. between curbs, there being a

rail or fence along each side for the

entire length. The resident engineer on

the work reported that on the Sunday
preceding last Labor Day over 10,000 and

on Labor Day over 11,000 automobiles,

other vehicles not counted, passed over

the structure. The report states that this

large amount of traffic was accommo-
dated with a fair degree of comfort.

Forty feet is about the least width

that should be considered for four lanes

of traffic and for this and greater widths,

the comfortable use of the roadway will

be greatly enhanced by marking the

lanes with painted lines or other means.

This greatly diminishes confusion and

prevents one lane from encroaching upon
another's area.

After passing 40 ft. it is doubtful if

the increments of width should be less

than 20 ft., for on such heavily traveled

thoroughfares the use of an odd lane

is likely to be confusing and traffic so

dense as to over-crowd a 40-ft. roadway

will be none too comfortably cared for

on a width of 60 ft. when due allowance

is made for the natural increase of

traffic.

Effect of Fences and Shoulders

On all roadways the condition at the

side of the pavement with reference to

fences or shoulders will materially affect

the capacity. This is especially true on

bridges and viaducts having fences or

handrails. Drivers will not travel as

close to a handrail or a fence as they

will to the edge of the pavement, where

there is no such construction. A roadway

of given width with a sidewalk on either

side will be used with greater facility

than if there is a fence alongside. From
observing traffic on roadways with hand-

rails or fences, it would seem conserva-
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(ive to allow 2 It. more in widtli where
these are found than when they are
omitted if traffic is allowed equal free-

dom in both cases. Also, if shoulders
are maintained to the pavement level,

traffic wiJl pass more closely to the edge
of the pavement or will even drive onto
the shoulder, thus greatly facilitating

the passing of vehicles.

Effects of Cur Tracks iind Vehicle

Parkin

g

What has been said thus far applies

to roadways upon which there are no
street car tracks and where parking is

not allowed. Where there is one street

car track and parking is allowed, the

minimum width of roadway should be
44 ft. This allows 10 ft. for the car, 10

ft. for a lane of travel on either side

of the car, and 7 ft. along either side

of the street for parallel parking. Where
there are two lines of street railway, the

minimum width between curbs should

be 54 ft. if i)arking is to be allowed.

These widths will provide sufficient road-

way for heavily traveled streets and
where traffic is so dense as to require

greater widths the increments should be

not less than 20 ft. If there are no car

tracks and parking is allowed, 14 or 16

ft. should be added to those widths
designed for one, two, three, etc , lanes

of travel. The minimum width of a

street should be 24 and preferably 26 ft.,

assuming that parking will be allowed,

and if a wider street is desired these

widths should be increased by inci'e-

ments of 10 ft.

One-Way Traffic

In many cities the traffic has so out-

grown the street widths that a remedy
is sought in one-way traffic. Where the

street has but one car line often this

is a good solution, but where there are

two car lines many difficult and danger-

ous situations arise with one-way traffic.

Very often a rearrangement of street car

lines would eliminate one track and thus

make one-way traffic not only feasible

but greatly advantageous over conditions

where there is great congestion. A street

so congested as to force traffic to move
slowly will handle many fewer vehicles

than would be possible on even a nar-

rower street if the traffic lanes were
kept open and traffic could move at a
reasonable speed. Many times parking

along the curb robs the street of its

traffic capacity and changes the charac-

ter of the district. Merchants have been
known to object to the elimination of

parking for fear it would curtail trade,

when the real result has been to obstruct
the roadway and add another strong in-

ducement to trade in the suburban store.

Nothing is so attractive to traffic as an
unobstructed thoroughfare and it is quick
to find it. Recently a street in Kansas
City was practically deserted and the
merchants were discouraged. After wid-
ening the roadway and repaving, the
traffic is so dense that already traffic

policemen are necessary to direct it.

.

Certain downtown streets in nearly
every city are very properly used for

parking and in this way they serve a
most useful purpose, but the moment
such use interferes with the free move-
ment of traffic, parking should be pro-

hibited and the streets which are kept
open will be the popular streets. Nar-
row streets are causing a loss in busi-

ness real estate in many cities out of

all proportion to what an adequate street
width would have cost had it been
widened at the proper time.

There is every reason to expect a con-

tinued increase in the number of auto-

mobiles and the difficulty of providing
adequate space for them will increase
correspondingly. More and more con-

gested areas must be kept free from the
parked car and where possible the road-

way width should be changed to permit
automobile traffic to move at proper
speeds. Often this can be done by mov-
ing curbs back 2 or 3 ft. on either side
of the street and thus provide a width
that will permit a speed of 15 to 20 miles
per hour instead of 8 or 10. Street areas
are expensive and the widths adopted
should certainly be determined by the
known requirements of modern traffic.

The foregoing matter is from a paper
by Mr. Ash presented at the recent con-

vention of the American Society for

Municipal Improvements.

STREAM LINE FILTERS
By George W. Fuller, Consulting Engineer,

110 Broadway, New York, N. Y.

Stream line filters were one of the

most interesting exhibits at the Shipping,

Engineering and Machinery Exhibition at

Olympia, London, last month. They are

the invention of H. S. Hele-Shaw, D.Sc,
LL.D., F.R.S., a well-known inventor of

mechanical appliances, a distinguished

professor of engineering in earlier years

at Liverpool and in South Africa, and
last year President of the British Insti-

tution of Mechanical Engineers.
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Historical

The principle of this filter was dis-

covered last winter while experimenting

with lantern projections to indicate the

behavior of films under pressure in con-

nection with the Theory of Stream-Line

Motion, established by Dr. Hele-Shaw.

Announcement of the discovery was

made before the Royal Society May 10,

1923, and the formal paper attracted so

much interest that this society requested

a demonstration of its practical applica-

tion at its annual soiree on May 16. So

intense was the interest in the use of

this highly scientific discovery that a sec-

ond demonstration was given by request

of the Royal Society on June 12. De-

scriptions and demonstrations were also

given before the Royal Institution on

June 1, before the Society of Chemical

Industry on June 4, when a commercial-

size filter was first shown, and before

the Institution of Civil Engineers on

July 12. So much for the antecedents

of this device, which had been patented,

prior to its exhibition before the general

public at Olympia, August 31 to Sept.

22, 1923.

Operating Principle

The stream-line filter in its simplest

form is made of a pack of specially

prepared paper, impervious to water and

oil and somewhat roughened to provide

passage-ways, the pack being held

within a container between two press-

heads. One of the press-heads is movable

and provided with a screen arrangement

for suitably compressing the many hun-

dreds of sheets which make up the paper

pack. Through the entire pack from

press-head to press-head are two alter-

nate sets of circular holes, the larger

being for the influent and the smaller

for the efiiuent. At one press-head are

channels through which, under pressure

as desired, the influent is led to each of

the openings of larger diameter; and at

the other press-head are channels con-

necting with the smaller holes in order

to remove the effluent. The influent,

even under heavy pressure, can pass

from the larger tubular openings only

through the laminae of the heavily com-

pacted pieces of paper, with stream line

motion, into the smaller tubular open-

ings which form an exit from the filter.

The latter is equipped, at the press-

heads, with rubber joints and other

minor arrangements, which vary with

the size of the unit and need no

description here.

These filters are built of the horizontal

or vertical type. The largest stream line

filter exhibited at Olympia consisted of

a battery of 16 vertical filters, each pack

containing 16,000 sheets, 256,000 sheets

in all, with 32 influent openings making
the total number of filter units 8,192,000.

Its rated capacity is 10,000 gals, per hour.

Cleaning

Stream line filters require cleaning at

intervals, depending upon the quantity

and quality of influent filtered since the

preceding cleaning. This is done in one

or both of two ways. Either the deposit

on the walls of influent tubular openings

is pushed through suitable ports in the

press-head by means of light, free-fitting

pistons which are actuated by the pres-

sure normally used in forcing the influ-

ent through the filter; or, the deposit

is removed by forcing the effluent back
through the effluent openings, through

the laminae of the compressed paper

pack, thence through the walls of the in-

fluent tubular openings and out through

a suitable port. Obviously the cleaning

operations are to be adjusted to the

work done by the filter. That is, con-

sideration is given to whether the pur-

pose is to obtain the separation of solids

or colloids, or to free a liquid of unde-

sirable matters contained in it. I saw
several packs of paper dismantled after

more or less use in filtering various

substances and I was impressed by the

complete absence of stain or other sign

of service by the paper, other than at

the edges of the influent openings.

Accomplishments of edge filtration, as

distinguished from ordinary filtration

through a body of granular material, de-

pend upon the ability to regulate the

attenuation of the films in which the

liquid passes in stream-line motion. It

is essential that the material used in

this new filter have a rough surface so

as to provide passage-ways, as satisfac-

tory results do not appear to be obtain-

able with smooth surfaces. The special

paper now used is not only impervious

and relatively cheap, but its flexibility

allows pressure to be applied to th-?

packs in varying degree, thus providing

a control for the size of the passage-

ways. As a result of passing certain

mixed liquids through the stream line

filter several times, and increasing the

pressure on the paper pack between each

filtration, it is understood that different

substances are removed each time, thus

accomplishing what for convenience has
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been designated as "fractional filtration."

It may be mentioned that the paper in

use is said to withstand ordinary acid

solutions up to 10 per cent strength, but

that filtration is interfered with by alka-

lies approaching 1 per cent.

Work of the Filter

As to the work which the stream-line

filter will do, it is not easy in a few
words to do justice to the discovery of

Dr. Hele-Shaw. For present purposes it

is suflBcient to record some of its accom-
plishments, as follows:

Removes the color or stain from moor-
land swampy T;ater.

Produces a colorless effluent from a

solution of Erythrosin when diluted

with 5,000,000 parts of water, and
having a brilliant orange color with

fluorescent green glint.

Produces from milk a clear effluent,

nearly tasteless.

Extracts the oil from feed water.

Separates water and impurities from

oil.

Extracts 30 per cent of the salt in

sea water.

Decolorizes unrefined sugar.

Separates cyanogen from gas house

sludge.

Reduces dilute activated sludge to a

60 per cent water content.

Enough has been said to indicate the

wide range in style of performance

which may be obtained from this dis-

covery of Dr. Hele-Shaw. I have never

seen an invention which has attracted

so much favorable attention from such

widely different groups of men. Its ac-

complishments have aroused not only

those engaged in scientific investigations,

but also the engineer, the chemist, the

bacteriologist and the manufacturers en-

gaged in many industries. Its commer-
cial uses are being eagerly investigated

at the same time that laboratory men
are discussing its utility in their work.

Discussions by English scientists have al-

ready suggested many interesting pos-

sibilities, including the grading of bac-

teria of different sizes, the concentra-

tion of enzyme solutions and the separa-

tion (by using sufficient pressure) of

ultra-microscopic micro-organisms.

It is too early, of course, to say much
as to the economic worth of this filter

in the industries or to outline the scope

of its benefits to science. But the indi-

cations are that it will have a bright

future along many lines of activity.

As I left London a couple of weeks

ago I was informed that an American
company, to develop this invention in

this country, was about to be formed, and
that perhaps arrangements would be
made to demonstrate its performance at

the National Exposition of Power and
Mechanical Engineering at the Grand
Central Palace in New York, during the
first week in December. However, an-

nouncements as to its introduction in

this country will have to come from
those having the matter directly in hand.
The foregoing paper by Mr. Fuller was

read Oct. 16, 1923, at a meeting of the
Engineers' Club of Philadelphia devoted
to a discussion of the Pollution of

Streams by Industrial Wastes.

HIGHWAY TRANSPORT, AN AID
TO THE RAILROADS*

By Arthur H. Blanchard, President National
Highway Traffic Association, and Pro-

fessor of Highway Engineering and
Highway Transport, University

of Michigan, Ann Arbor,
Michigan.

One of the most potent factors in the
development of agriculture and indus-

tries, the growth of cities, the increase
in wealth of states, and in the establish-

ment of a sound basis for national pros-

perity is the efficient co-ordination of our
railway, waterway, airway, and highway
systems. Only by the development of a
sound economic interrelationship between
these four systems, will we obtain low
rates, which will yield a reasonable re-

turn to the operators, and transportation

facilities of maximum benefit to the pub-

lic. It is of no benefit if a million

bushels of grain have been produced in

Kansas, if that grain can not be carried

to market As Senator Ransdell from
Louisiana has said, "Prosperity is not

helped because a bumper production of

this or that is brought into existence, if

transportation means be lacking to move
it promptly and at reasonable charge to

those who require it." The late Professor

Alexander Graham Bell tersely summa-
rized the value of our systems of com-
munication when he said that "Trans-

portation is the very blood-stream of

civilization."

In this address will be found several

quotations. It is, of course, practicable

to express all of the opinions and con-

* Address delivered at the Joint Session of
tlio North Central Division of tiie National
Hiehway Traffic Association and the Michi-
gan State Good Roads Association in the
Auditorium of the Michigan Agricultural
Clollege on Nov. 6, 1923.
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elusions as personal views as the speaker

has quoted no statements with which he

is not in accord. In a brief discussion

on a subject which today is controversial

in the public mind, it appears worth

while to bring to your attention the views

of men prominent in National affairs or

occupying positions of responsibility in

the transportation world.

yiews of Railway Leaders

About 15 years ago, James J. Hill, that

pioneer in railroading, stated before a

Committee of Congress that "Transpor-

tation demand was increasing so rapidly

the railroads were unable to keep pace

with it, and that in the near future our

transportation facilities would collapse

under the burden if we continued to rely

solely upon the railroads to carry all

the things that people produce." Vice-

President Elisha Lee, of the Pennsylvania

Railroad, has declared that "The next

time our company has a real revival in

business, we shall come, in all probabil-

ity, to be confronted with the most

severe congestion of railroad traffic and

the most inadequate railroad facilities in

our history. When that happens, rates

will be lost sight of. Everyone will be

clamoring for service. The whole country

will demand transportation at any price;

and rates will become so high they will

cause great economic waste." On Jan.

20, 1923, Representative Newton of Mis-

souri, on the floor of Congress, made this

declaration: "The most serious commer-

cial problem confronting the American

people today is the problem of transpor-

tation. Our industries can not develop

beyond the limits of our transportation

facilities. When you shut down the ma-

chinery for transportation, you paralyze

the industries of the country."

Railway and Waterway Transportation

In discussing the present interrelation-

ship between railway and waterway
transportation, Mr. Logan G. McPherson
said in 1910 that "In the United States

the railways demonstrated their superi-

ority not only over the canals, but also

over the rivers, in large measure displac-

ing even the steamboats for which the

Ohio and Mississippi rivers and their

tributaries were famous."

This is a correct statement. Let us

diagnose the methods by which it was
accomplished. The following findings of

the Inland Waterways Commission afford

us the desired searchlight:

"While the decline of navigation in

the inland waterways was largely due to

the natural growth and legitimate com-
petition attending railway extension, it is

also clear that railway interests have
been successfully directed against the

normal maintenance and development of

water traffic by control of water-fronts

and terminals, by acquisition or control

of competing canals and vessels, by dis-

criminating tariffs, by rebates, by adverse
placement of tracks and structures, and
by other means.
"So large a portion of railway traffic

is free from water competition that rail-

ways can readily afford so to reduce rates

on those portions affected by such com-
petition as to destroy the profits of the

water lines without appreciably affecting

the profits of the rail systems which re-

coup these reductions by higher rates

elsewhere."

Attitude of Railway Officials Toward
Highway Transport

What is the present attitude of railroad

officials in the United States toward the

development of highway transport? The
answer is not a simple one to formulate

as many diverse opinions have been ex-

pressed in words and actions. Some of

our railroad officials appreciate the in-

trinsic value of highway transport and
have made use of it as a part of their

own transportation systems. Others have
advocated its development because they

know that it is necessaryt o the success

of their business that facilities should

be provided for economically transporting

goods over highways to be later carried

by railways. Others have been concerned

regarding the development of highway
transport from the standpoint of destruc-

tive competition with railroad transpor-

tation and have endeavored to curtail its

development through legislative action.

Others, and it is hoped that there are

only a few in this class, have considered

the subject from such a narrow view-

point that they have advocated a curtail-

ment of highway improvement.

Do we need to go further to realize

the vital character of the problem we
have under discussion and the necessity

of developing in the minds of the people,

our representatives in legislative halls

and the operators of the four great sys-

tems of transportation that only through

co-ordination of all and the enactment of

legislation which will permit the efficient

development of each agency will the pub-

lic welfare best be served?

An Aid to Railroads

It may appear audacious to announce
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bluntly that highway transport is an aid

to the railroads, especially in view of

statements frequently appearing such as

that of one railroad president who
charged a deficit of $4,856,000 to motor
vehicle competition. Bald conclusions of

this character appearing in the public

press bring to the mind of the reader

the much maligned motor truck tearing

up the public highways. The public does

not analyze the true meaning of the loss

in revenue. It does not appreciate the

large percentage of reduction of railroad

receipts due to the operation of the fam-

ily motor car. It does not know that

some railroads are experiencing a reduc-

tion in gross revenue but would not suf-

fer a loss in net profits provided that they

efficiently used their facilities for the

handling of those phases of transporta-

tion for which they are pre-eminently

adapted to handle profitably.

The Lessons of History

The average citizen has lost sight of

the usual consequences which follow the

development of a new mechanical inven-

tion of benefit to mankind and the use

of which contributes to national progress.

Many railroad officials appear to have for-

gotten what happened to canal and river

traffic and profitable commercial highway
transport in the days when stages consti-

tuted the only common carrier for over-

land transportation. The disastrous effect

on the balance sheets of canals, river and

stage companies of the laying of hundreds

of miles of rails wherever there was an

evident field for bulk or mass transpor-

tation is a chapter in the story of rail-

roading known to all.

Railroads Vital Part of Transportation

System
Railroads are not going to cease to

function because of the development of

highway transport. The railways are and
always will be a vital part of our trans-

portation system. They, however, have

an economic field which has clearly been

defined by Professor Henry E. Riggs of

the University of Michigan when he said

at a convention of the National Highway
Traffic Association that "Railway trans-

portation for long distance business, and

for all carload business where there is

direct track connection to the factory or

warehouse of the shipper is and always

will be more economical than any form

of highway traffic." The writer is an opti-

mist and therefore believes that the

American railroad official will see the

light shining from the beacons of pub-

licity and dissemination of knowledge
and will soon administer his system of

transportation with full recognition pf

the true value of highway transport to

the railroads and the part which it will

play in national development.

Feeders to Rail Lines
The railroads can render immediate

valuable service to the public and to

themselves by helping to direct the de-

velopment of highway transport as feed-

ers to rail lines and as extensions of

rail service. A correct and immediate
solution of the interrelationship between
these two links of our national distribu-

tion system is very desirable in the in-

terests of public welfare.

How Railroads Can Use Highway
Transport

What are the opportunities for the rail-

road to function as an operator or user

of highway transport?

First: The transportation of freight by
motor trucks from one railway terminal

to another in the same or nearby city.

The advantages of the utilization of high-

way transport, as compared with the

tedious method of rail transportation by
"trap" or "transfer" cars over congested

tracks have been appreciated by a few
railroad officials. It has been established

in some cities, notable examples being

found in Cincinnati and St. Louis.

Second: The organized delivery with
motor trucks of carload freight from
public team tracks in large terminal

areas. With such a system in effect, it

has been stated that the present freight

car equipment of the railroads would be

sufficient to meet all transportation needs

for several years to come.

Third: Extension of transportation

service through the medium of motor
truck and motor bus routes. There are

several methods of development practic-

able in this field. Urban and interurban

electric railway lines may logically ex-

pand their passenger transportation

facilities through the establishment of

tributary motor bus routes. During 1922

sixty electric lines throughout the United

States used motor buses to supplement

their rail service. Steam railroads may
enter this field through the development

of intercity and rural motor express lines

to carry both commodities and passen-

gers. One of the most notable examples

is afforded by the highway transport serv-

ices of the Great North of Scotland Rail-

way Company which established its first

motor truck service in 1904. In 1921
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this railway company was operating five

passenger routes and seven intercity

motor truck routes. Railroads having

stations in scenic areas may well give

consideration to another development by

the Great North of Scotland Railway

Company, which operates from Aberdeen

a motor bus line for tourist traflBc.

Fourth: The collection and delivery of

freight in municipalities and adjoining

areas, which is similar to the methods

universally employed in large cities for

handling express shipments. This phase

of highway transport would be a devel-

opment of what is commonly known as

the store door delivery plan. The ruling

of the Interstate Commerce Commission

in the case of the Baltimore develop-

ment along this line means that it is

impracticable for interstate railroads at

present to use their own trucks in this

manner except on such a large scale that

the charge of discrimination in services

rendered could not be brought against

them. It is possible, however, to arrange

with a large trucking organization to

render this service. A development in

Michigan is the plan of the Detroit

United Railway to establish a pickup and

delivery system with motor trucks espe-

cially equipped to carry box containers,

one or more containers being used for the

freight of one shipper. In England, we
find railroads functioning as operators of

highway transport in this field. One of

the most notable examples is the case

of the London & Northwestern Railroad's

comprehensive system of freight delivery

by motor trucks in areas with head-

quarters at London, Birmingham, Man-

chester, Liverpool and Leeds. This rail-

road established its highway transport

service in 1905. In 1920 it was operating

over 350 motor vehicles.

Branch Lines of Railroads

W. H. Lyford, Vice-President of the

Chicago & Eastern Illinois Railway Com-
pany, believes that another field for the

profitable use of the motor truck is the

transportation of freight between com-

munities which are served by branch

lines of railway on which the traffic Is

too light to pay the expenses of any kind

of railway transportation. He further

says that no more such branch lines

ought to be constructed if the highway
^ transport operator will take over this

field and occupy it intelligently and effi-

ciently, and that money-losing branch

lines along which transportation by

motor truck over existing highways

could be furnished at less expense should
be abandoned.
To cut down operating costs on branch

lines, 40 steam railroads are now using

flanged wheel motor buses. Another de-

velopment may be the reconstruction of

the railroad roadbed as a private highway
for the use of the railway company's
trucks and trailers or its operation as a

toll-road, which, if properly constructed

without grade crossings for four lanes

of traffic, could accommodate slow moving
trucks and trailers and high speed motor
busses.

L. C. L. SJiort Haul Freight

Elisha Lee, Vice-President of the Penn-
sylvania Railroad, goes a step further

when he states that "The railroads still

do a great deal of purely retail business.

Some of it perhaps pays its way, but

much of it unquestionably entails a loss.

In the immediate vicinity of all our
highly developed commercial and indus-

trial communities, an immense amount
of such traffic originates. A large portion

of it moves only a few miles, but in its

handling we are obliged to employ the

most costly and overworked facilities

which the railways own, namely, the

yards and terminals in the great centers

of industry and population. Here is a

real opportunity for the motor truck to

demonstrate its utility upon a true eco-

nomic basis. The reason why less than

carload traffic, especially on the shorter

hauls, is becoming a growing burden
upon the railroads is that we are obliged

to use in it terminal facilities and rolling

stock which are too expensive for the

purpose and which of necessity must be

primarily planned and adapted to the

handling of bulk traffic, mostly moving
over the longer hauls. Therefore I be-

lieve it to be at least probable that in

many instances the short haul less-than-

carload freight traffic could be turned

over bodily to motor trucks with result-

ing advantage to the railroads and the

patrons."

The views of state officials on certain

phases of the interrelationship between

railway and highway transport are indi-

cated by the following excerpts from the

1922 Report of the Committee on "Motor

Transportation" to the National Associa-

tion of Railway and Utilities Commis-
sions:

"Auto truck transportation meets a

public demand in the rapid transit of

less-than-carload shipments, including

the door-to-door delivery element which
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railroads have thus far failed to furnish.

Railroad companies have exhibited a de-

gree of indifference or slowness border-

ing on stupidity in recognizing and meet-
ing demands of the public for quicker
and more convenient movement of less-

than-carload freight.

"It is evident if rail carriers hope to

retain their short haul freight traffic, it

will be necessary for them to make radi-

cal changes, both in service and equip-

ment. Trucks are rendering an astonish-

ing service between shopping centers and
outlying trading points. Country mer-
chants prefer direct truck service to the

railroads even where the cost of the serv-

ice is equal, for the reason that the trucks

call at the wholesale house, receive the

commodities desired and unload them at

the store doors. This enables the country
merchants to conduct business with a

smaller stock of goods, for the reason

that new supplies can be obtained con-

veniently and on short notice through
truck service.

"Another respect in which truck serv-

ice is preferable, is in the movement of

household goods from one town or city

to another. The principal expense in

shipping by rail consists in crating the

household goods and preparing them for

shipping. In addition to the cost of

crating, is that of cartage from the house
to the depot and from the depot to the

house. Furthermore, these additional

handlings increase the loss and damage
by breakage. It is difficult, of course, for

rail carriers to meet this sort of com-
petition, and thus far they have appar-

ently made no effort to do so."

The cost of crating for railway ship-

ment is well illustrated in the case of

the transfer of the Davis Library of

Highway Engineering and Highway
Transport from Columbia University in

New York City to the University of

Michigan in Ann Arbor. The contract

price for the crating of the library, the

contents of which filled one freight car,

was $1,000, while if the library had been
transferred by motor truck, it would only
have been necessary to box books and
periodicals, the cost of which was $120.

Another illustration is the case of the

Remington Typewriter Company, which
transports from its factory in Connecticut

all of its typewriters consigned to New
York City by motor trucks equipped with
special compartment bodies. The saving

in cost of packing is $1 for each machine
or $300 for each truck shipment.

In closing, allow me to transmit to you
the following pertinent message from our
late President, Warren G. Harding: "The
transport facilities of the whole world,
whether by rail or by water, or whether
represented by the great network of pub-
lic highways, have been confronted with
a most difficult situation for a number
of years. It is one which demands the
very best and wisest treatment from the
standpoint of both the technical and eco-
nomic and financial authorities. The
whole program of transportation—in all
its phases it must be regarded as that of
a single problem—is among the most
pressing and difficult that the entire
world is facing today."

RELATION OF DEPTH OF FOUN-
DATIONS OF PAVEMENTS
TO THEIR STRENGTH

By Clarence D. Pollock, Consulting Engineer,
Park Row Bldg., New York, N. Y.

The foundation is a very important
part of a pavement and is a considerable
item in both the first cost and in the
maintenance of the pavement and should
therefore receive the careful considera-
tion which it deserves. The foundation
should be sufficient to transmit the load
on the pavement surface to the sub-grade
without material deformation and spread
the load over a sufficient area of the soil

so that its intensity does not exceed the
safe bearing power of that soil. Too little

attention has been paid to this portion
of the pavement in the past, but with
the much heavier loads of modern traffic

more consideration is being given this

matter. Tlie Bureau of Public Roads has
made and is now making tests to obtain
more data in regard to the behavior of
slabs under varying conditions of loading
and impact and different conditions of
sub-soil, and others have been working
along similar lines, but there remains a
great deal to be learned concerning this

subject.

Manhattan Conditions
An old macadam pavement has proven

a good foundation in many cases when it

was not necessary to make openings in

it for sub-surface structures, but usually
in city streets the most satisfactory

foundationi s one of Portland cement con-

crete, commonly mixed in the proportion,
by volume, of 1 part cement to 3 parts
sand and 6 parts of broken stone or
clean washed gravel. This foundation is

generally laid either 5 or 6 ins. in depth
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upon a well compacted sub-grade. Where
the sub-soil is sand or sufficiently porous

material to provide good drainage, these

depths have proven sufficient even for

present-day traffic. For instance, in the

Borough of Manhattan, New York City,

with 6 in. depth of concrete foundations

the Chief Engineer of Highways stated

at the paving conference in Philadelphia

in October, 1921, that for a considerable

period the cost of repairs due to founda-

tion failures had been kept separately

and at that time it amounted to less than

one-tenth of one per cent of the total

cost of repairs per year. Any increase in

depth of foundation here would surely

be unnecessary and a waste of money.
Some cities have had a tendency to lay

heavier foundations, but with good sub-

grade material it would seem to be ex-

pensive insurance. It is true that New
York has generally good sub-soil condi-

tions, but it is an ever changing city and
probably has more construction openings

made in its pavements per mile per year

than any other city. There is frequent

settlement of the sub-soil in these cuts,

but the concrete usually bridges over the

moderate sized ones and carries the

traffic. On Fifth Avenue it was found

that 6 ins. of concrete foundation had
bridged over a span of 6 ft. and had
carried the traffic of that heavily trav-

eled thoroughfare safely for years, al-

though buses on that street, when loaded,

weigh from eight to ten tons and carry

from six to ten tons on the rear axle.

Improving the Suhgrade

When the sub-soil is of clay or other

material which can not be readily

drained, from the present progress of

tests it would seem advisable to improve

the sub-grade rather than to weight it

with a heavier foundation. In considering

the bearing power of soils, a dry clay

is usually capable of sustaining a load

of 5 tons per square foot, but when very

wet the same clay may not sustain more
than 1 ton per square foot. By excavating

a few inches additional and replacing

with sandy or gravelly material the load

will be spread so that with this and the

better drainage a much greater load may
be supported.

The foundation can not act as a beam
until the sub-soil gives away sufficiently

to allow it to act as such. The better the

sub-soil, the greater the load required to

deform the foundation. The Washington
tests show that with the sub-grade sup-

port the sustaining power of the concrete

foundation varies more nearly as the

square of the depth than directly as the

depth.

Measurements show that the founda-

tion in transmitting the load to the sub-

grade does not transmit it so that the

pressure intensity is uniform. The pres-

sure intensity is highest directly under
the load, and spreads out over a consid-

erable area, diminishing to nothing at

some distance from the load. The in-

tensity of pressure under the load must
exceed the bearing value of the soil un-

derneath before the foundation can act

as a beam. Even a macadam, bituminous
macadam or bituminous concrete founda-

tion will not be deformed until the in-

tensity of pressure directly under the

load exceeds the bearing value of the

sub-soil. If the load is stationary or if

the surface of the pavement is very

smooth ihere will be simply the static

pressure, but if the surface of the pave-

ment is a little rough there will be im-

pact and if the surface is quite rough
this impact may amount to four to five

times the static pressure. This is great-

est when the tires are badly worn; with

good, well-cushioned tires the impact
apparently approaches more nearly the

static load, and hence the advisability of

scecuring as uniformly smooth a surface

to the pavement as possible in order that

the impact of moving loads may be elimi-

nated as completely as can be done.

What Tests Show

In the Bureau of Public Roads tests

with slabs on wet and dry soils, the im-

pact tests punched through the 4 in.

slabs, but those of 6 ins. in depth and
greater were simply cracked on up to

those 10 ins. thick, which could not be

broken by their apparatus even on the

wet sub-grades. According to this a

thickness of 10 ins. should be sufficiently

great to carry any load that might come
upon the pavement even with a wet sub-

grade which may be more or less plastic.

However, we are not so likely to have

wet sub-grades in city streets subject to

heavy truck traffic as the pavement is

usually impervious to water and likewise

the sidewalks are generally paved so that

there is much less likelihood of sub-soil

troubles here than with suburban roads.

But should there be bad sub-soil condi-

tions, in general it will be found much
less expensive to improve the sub-grade

than to pay for 4 extra inches of con-

crete in addition to the extra grade re-

moval which alone would in most cases
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be sufficient when replaced by a more
porous coarse grained material which is

not affected materially by water as are

the very plastic soils such as many clays.

With proper support from the sub-soil

and a reasonably smooth surface to the

pavement, a thickness of ('» ins. for the

concrete foundation seems adequate espe-

cially as most heavy loads are now
hauled on motor trucks having rubber
tires. The trucking interests have found
that it is not economical to carry loads

in excess of about 750 lbs. per inch width
of tires. This insures wide double and
triple solid rubber tires on each rear

wheel and a good distribution of the load

over the pavement so that by the time
it is spread through the thickness of

the pavement and the concrete foundation

the pressure intensity is usually well

within the supporting value of the soil.

Some states have limited the loads per-

mitted on their highways, but here we
have a limit placed by the effect on the

truck owners' pocketbook, which is more
easily enforced than the other.

Supporting Power of Foundations

When in exceptional cases it may be

necessary to use a greater depth of con-

crete than 6 ins., it should be remembered
that the supporting power of the con-

crete foundation varies about as the

squares of the depths, as for example,

7-in. depth concrete would have about

one and one-third the supporting power
of 6-in. concrete, 8-in. concrete one and
three-quarters, 9-in. concrete two and one-

quarter and 10-in. concrete three times

nearly the supporting power of 6-in. con-

crete. By keeping this in mind it should

prevent wasting money in using too

great an increase in depth in special

cases.

Another matter that the tests have

brought out is the fact that while the

compressive strength of 1:3:6 was 50 per

cent of that of the 1:1^/^: 3 concrete, the

difference between the beam and slab

strength of these two mixtures did not

exceed 20 per cent.

Damage by Water

In addition to damage from heavy

loads the pavement, including its founda-

tion, may be injured by water entering

a clayey or other plastic sub-grade mate-

rial from terraces or sidewalks and lift-

ing and cracking the foundation and

pavement by the swelling of the sub-

soil. Sometimes this may be caused by

frost heaving the foundation when there
is a large amount of water in the plastic
soil under the foundation. During the
past season the writer was engaged upon
an examination of some breaks in foun-
dation and pavement where a study of

the conditions shown by openings and the
history of the breaks as to when they
were noticed after the completion of the
pavements and before freezing weather
and the soil condition in the terraces on
the uphill side and the clay of the sub-
soil showed conclusively that the breaks
were due to the soil conditions and not
to any loads to which the pavement had
been subjected. These are further rea-

sons for improving the sub-soil rather
than increasing the depth of the founda-
tion, as a considerably heavier founda-
tion would have probably been broken
by the heaving of the clay when it be-

comes wet, and if not by this then later
by the action of the water in the sub-
soil freezing, and lifting the pavement.
About 20 years ago the author had sev-
eral streets paved with asphalt on con-
crete foundation in a suburban develop-
ment, where there was a layer of clay
directly under the foundation and back
of the curbs there were wide grass plots.

A severe winter followed a wet fall and
caused this pavement to be lifted as much
as 2 ins. in places as evidenced around
sewer manhole heads. After the frost

went out of the wet clay the pavement
settled back, but unevenly and cracked
badly in so doing. Since that experience
he has been very chary about placing the

foundation directly on clay or other plas-

tic material if there was any chance that

water might penetrate it, whether in a
cold or in a warm climate, as water
alone will cause it to swell and lift the
foundation and frost will increase its

volume still more.

Six-Inch Base Recommended
From our present knowledge we be-

lieve that a 6-in. depth of foundation is

sufficient to carry modern traffic, pro-

vided the sub-soil is good, and if it is poor
that it is better to improve the sub-soil

rather than to use additional concrete

in such cases.

The foregoing paper by Mr. Pollock

was presented at the recent annual meet-

ing of the American Society for Munici-

pal Improvements.
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IMPORTANCE OF ADEQUATE
STREET DRAINAGE

By Harlan U. Edwards, C. E., Pasadena,
Calif., Formerly City Engineer,

Danville, III.

Adequate street drainage is of great

importance in our cities and towns, for

thousands of dollars are lost or wasted
each year because of the lack of a way
to get the rainwater off the streets

quickly. Adequate drainage permits
pavements to be constructed without
ditches or gutters across them at every
intersecting street. It permits travel on
our earth streets much sooner in wet
Weather than could be otherwise done.

It prevents the flooding of surrounding
property by the backing up of water
during heavy rains. It prevents the satu-

ration and eventual destruction of pave-

ments by standing water and, finally,

when street slopes and sewers are prop-

erly located, the pavements are cleaned

by the rains, thus saving many dollars

that would be otherwise spent on shovel-

ing and hauling away street dirt.

the use of boots in travelling the lower
portions of the city. In fact, large sec-

tions of pavement have been known to

float away during excessive and pro-

longed rains. It is seen, therefore, that
some means of quickly removing the
storm water from the streets is a neces-
sity in all progressive communities.

Adequate drainage, therefore, is best
accomplished by a complete system of

sewers, into which the rainwater can be
directed from the streets at frequent in-

tervals. Cast iron inlets placed at every
street intersection and at intervals along
the street in long blocks direct the water
quickly into the sewers, and permit a
better arrangement of street slopes or

grades. The steeper these grades can
be made, the faster the water will move
along the gutter exerting a sort of scour-

ing action upon the street and gutter,

washing the dirt off through the sewers.

Where pavements and sewers can thus

be planned together, many dollars can

be saved in future street cleaning. This

saving alone, if properly taken into ac-

SOME EXAMPLES AND RESULTS OF BAD STREET DRAiAAGi-.
Left and Right

:
Old Style Extension of Gutters Across Pavement at Street Inter-

section. Center : Debris Left on Street Pavement by Storm Water

The absence of underground sewers or

storm water drains is an absolute dam-
age to any community. It brands the

city as a "back number"—a place where
public improvements are not appreciated,

and as the home of unprogressive citi-

zens. Surface drainage of all streets

means the turning of some pavements
into open sewers during rainy times. It

means the ever-present danger of over-

flow in the lower portions of the un-

sewered district, while in any event, the

receding waters always leave the street

littered with debris of all kinds, which
has been brought down by the waters

from the streets and alleys above.

Great inconvenience is caused pedes-

trians by this heavy surface flow of

water, sometimes even making necessary

count, would go far toward pajing back
the original cost of the sewers..

The elimination of cross gutters is an-
other thing which the installation of

sewers permits. In years past, when
horse-drawn vehicles were the only ones
using the streets, gutters extending
across the street intersections were not
considered objectionable. Now, however,
swiftly moving vehicles find such gutters

actually dangerous and a menace to

travel. Some streets are really impas-

sable to vehicles travelling faster than

a walk on account of such gutters as

are shown in the photograph. Things

like these should be eliminated by the

building of sewers, in the interests of

public safety, if for no other reason.
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They are daugerous to traffic, unsightly,

and a public nuisance.

Some cities are blessed by the posses-

sion of good natural slopes to their

streets, yet few have taken advantage
of this as an aid to clean streets. Few-

people seem to realize that where prop-

erly used, money invested in sewers will

return a handsome profit to the investor,

in future savings. Since they are un-

seen, they are unthought of, yet when
once installed, the first cost is the whole
cost. They are permanent, they require

very little attention or maintenance, yet

they are always active in the service of

the public.

EFFICIENT FIRE PROTECTION AND
PREVENTION

By Frank C. Jordan, Secretary, Indianapolis
Water Co., Indianapolis, Ind.

The curtailment of America's fire

losses is one of our most serious prob-

lems and demands the attention of our

ablest citizens. Shortly after the war,

our fire losses began to climb with as-

tounding rapidity toward the $500,000,-

000 mark. Last year they reached this

point—reached it and kept on soaring

until they registered a total of $521,860,-

000. This sum exceeds that of any other

year even Including 1906, the year of

the San Francisco conflagration. No
great conflagration marked the year

1922, our immense loss for that year

beiug the result of thousands upon thou-

sands of fires, some of them insignifi-

cant, but all contributing to a total ol

immense proportions. Inflated property

values have played a part in raising

the total; likewise the congestion of

population in a comparatively small

number of cities. But losses by fire have
greatly outstripped the growth of

population.

In 1912 the United States Census
Bureau reported a total population of

somewhat over 95,000,000, and the per

capita fire loss was $2.16. Ten years

later, the population had increased but

15 per cent, while the average per capita

fire loss amounted to $4.75, an increase

of more than 100 per cent.

The fire losses in Great Britain during

the year 1922 totaled $30,812,000, as com-
pared with our fire loss of $521,860,000.

The population in Great Britain in that

year was 45,000,000, as compared with

our 111,000,000. Great Britain has been
showing a reduction in its fire losses,

and its per capita for 1922 was 72 cts.,

as compared with our per capita of

$4.75.

Public Carelessness

A careful survey of the causes leading
to our fire losses proves conclusively
that the largest part of the humiliating
fire record of 1922 was the product of
public carelessness. If the fire losses in
the United States continue at the rate
established during the first nine months
of 1923, our country will suffer a fire

loss of more than $5,600,000 during the
period of three days. The loss of life by
fire will be approximately 146, and in

addition thereto 170 citizens of our coun-
try will be so seriously injured by fire

as to be made unfit for active duties,

in this 3-day period. To the staggering
waste of life, health and wealth, our
state contributes a certain portion, and
it is to the proposition of decreasing that

portion that I would call attention.

The fire losses can be materailly de-

creased if we will build a thoroughly
efficient public fire service and couple
with that a systematic training in Fire
Prevention.

Grading Cities

In grading cities with reference to

their fire defenses and physical condi-

tions, certain standards have been adopt-
ed and a plan has been worked out for

grading the cities according to the de-

ficiencies existing in the various depart-
ments. The sum of the maximum points
of deficiency totals 5,000 and is divided
in accordance with the relative values of

the features as follows:

Water supply 1,700 points

Fire department 1,500 points

Fire alarm 550 points

Police 50 points

Building laws 200 points

Hazards 300 points

Structural conditions 700 points

That is, a city where the fire defenses

and physical conditions are excellent,

would have few points of deficiency and
one where conditions are as bad as possi-

ble would approach 5,000 points. You will

note from these figures that the water
supply is given a weight of about one-

third of the total requirements. An ade
quate water supply is considered as be-

ing of slightly more importance than an
adequate fire department, as a water
system is of some value for fire protec-

tion where there is no organized fire

department but a fire department with-

out water is almost helpless. You will
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further note that the official city is

charged with 2,300 points in this grad-

ing, namely, 1,500 for the fire depart-

ment, 550 for the fire alarm system, 50

for adequate police supervision and 200

for building laws. The public is, gener-

ally speaking, charged with 1,000 points,

300 covering hazards and 700 covering

structural conditions.

Water Supply

The water supply is judged from two

viewpoints, adequacy and reliability, and

a failure to measure up to both of these

requirements will mean an inadequate

public fire protection service. In grad-

ing a water system, deficiency charges

are made under 32 separate headings.

Time will not permit of a detailed state-

ment covering all of these, but a refer-

ence to a few of them will be well worth

while. The chief executive, either super-

intendent or chief engineer, shall be

competent and qualify by experience.

Employes shall not be subject to removal

by every incoming political administra-

tion. Records and plans shall be such

as to facilitate repairs and to permit of

the efficient operation of the system.

Emergency crews shall be quickly avail-

able; fire alarms shall sound in appro-

priate water works quarters. Sufficient

water shall be available to furnish thor-

oughly adequate service, including the

full required fire flow. The pumping sta-

tions and pumping units must be well

designed and constructed and must be

kept in good working conditions. The
pumping capacity must be such as to

provide for adequate reserve. The dis-

tribution system must be installed in

accordance with best engineering prac-

tice, and the material used must be of

such quality as to withstand the hard

service to which it will be subjected.

The system must be properly valved and

there must be such a spacing of fire

hydrants as will give a proper degree

of public fire service.

Fire Department

The fire department is graded as

follows

:

Fire Department:
1. Equipment—Kind, amount and dis-

tribution of equipment, degree of

serviceability and installation of

standardized couplings.

2. Personnel—Paid or volunteer, num-
ber, fire methods used, morale.

3. Organization and Supervision—In-

spections, reports, records, com-

pany organization.

Fire Alarm System:
1. Equipment—Type and extent of

equipment, location (as regards
disablement by fire), number of

telephones.

2. Organization and Supervision—Op-

eration of system, maintenance,
personnel.

Other features, including private plant
protection, outside emergency aid, will-

ingness of the police department to co-

operate, etc., are taken into account in

the grading.

A large number of cities throughout
the United States have been graded in

accordance with these standards, and
many cities are making an honest effort

to strengthen the weak parts in their

public fire protection service and bring

their various departments to a high de-

gree of efficiency. It is, however, very
significant that the leading fire protec-

tion and fire prevention organizations

deem it necessary to pass resolutions

year after year calling our attention to

the value of a careful study of these de-

ficiency items and a compliance with
those recommendations which would lead

to a more efficient fire service. For many
years past the annual conventions of the

National Fire Pi'otection Association

have adopted resolutions advocating cer-

tain measures in their warfare against

the needless sacrifice of human life and
property by fire, and these resolutions

were again adopted at the 1923 conven-

tion held in Chicago in May. These reso-

lutions cover twelve important items of

fire protection and prevention, but the

time allotted for my paper will not admit
of a careful study of every one of these.

I would, however, direct your attention

to five of these paragraphs.

Important Items in Fire Protectioyi and
Prevention

1. A careful study of the technical

surveys of cities made by the engineers

of the Committee on Fire Prevention of

the National Board of Fire Underwriters,

covering the items of water supplies,

their adequacy and reliability, fire de-

partment efficiency, fire alarm systems

and conflagration hazards, and of the

possibility of co-operation among neigh-

boring cities through mutual aid and the

standardization of hose couplings. The
organization of local flre prevention com-

mittees to promote these objects.

2. The systematic inspection of all

buildings by city flre marshals or local

firemen to insure the vigorous enforce-
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ment of rules for cleanliness, good house-
keeping, and the maintenance of safe and
unobstructed exits, fire-fighting appara-
tus and other protective devices, and to

enable firemen to become throughly fa-

miliar with the essential structural and
other features of buildings which it is

their duty to protect.

3. A more general legal recognition of

the common law principle of personal lia-

bility for damage resulting from fires due
to carelessness or neglect, and the enact-
ment of laws or ordinances fixing the
cost of preventable fires upon citizens

disregarding fire prevention orders.

4. The education of children and the
public generally in careful habits regard-

ing the use of fire, and the general adop-
tion by the schools of the United States

of the fire prevention manual,, "Safe-

guarding the Home Against Fire," pre-

pared by the National Board of Fire Un-
derwriters with the assistance of the
United States Bureau of Education.

5. The adoption by municipalities of

the standard building code of the Nation-

al Board of Fire Underwriters, to the end
that fire-resisting building construction

may be encouraged, the use of inflamma-

ble roof coverings prohibited, adequate
exit facilities from buildings assured, and
interiors so designed and fire-stopped as

to prevent or materially retard the de-

velopment and spread of fire therein.

Practically the entire story of efficient

fire protection and prevention is covered
by these recommendations, namely, a

careful survey of our fire fighting facili-

ties, a systematic inspection of all build-

ings, the enactment of personal liability

laws, the education of the public in re-

gard to fire prevention measures, and the

adoption of a standard building code.

Fire Prevention Program in Indianapolis

During the past three years, the city of

Indianapolis has been engaged in a fire

prevention program which has attracted

nation-wide attention. The success of this

program has been due to the fact that

those in authority have given most care-

ful thought to the important items re-

ferred to in these five paragraphs. The
Indianapolis Water Company, with which
organization I have the honor to be as-

sociated, has given most careful consid-

eration to the question of adequate serv-

ice for public fire protection. For years

the company has pursued a liberal policy

in reference to its water main extensions,

adequacy of plant equipment and water
supply, hydrant installations, etc., and for

years it has been making a whole-hearted
effort toward complying with all reason-
able requirements relative to public fire

service. The company has availed itself

of the most competent engineering ad-
vice, and has followed this advice in car-
rying forward its program of construc-
tion. During the year 1923 our construc-
tion expenditures will total approximate-
ly $1,000,000, and a large portion of this

expenditure is directed primarily toward
furnishing a larger volume of water for
fire service. I bespeak for every water
plant of the state sUch a broad-gauged
policy as will make possible the building
of a plant which will be able at all times
to furnish a thoroughly satisfactory wa-
ter service both for public fire protection
and domestic consumption.
The city of Indianapolis has purchased

thoroughly modern fire equipment, and
the responsible heads are making a Con-
certed effort toward furnishing a high-
grade public fire service.

Under the supervision of Fire Chief
O'Brien and Mr. Jacob E. Riedel, chief of
the division of fire prevention, a system-
atic inspection is being carried on in the
city of Indianapolis, which in its degree
of efficiency is second to none in the
United States; 41 firemen are engaged in

this work, and these firemen are not only
rendering a valuable service in helping
to prevent fires, but they are becoming
thoroughly familiar with all of the prop-
erties in their neighborhood, thus adding
to their efficiency.

Attention is directed to the thought
that in future years our fire de-

partments will devote more time and en-
ergy to the prevention of fires and less to

putting them out once they have started.

This will not be as spectacular as fire

fighting, but it will be much more effi-

cient.

The fire department has a well equip-
ped drill school and training college, and
this school is contributing largely to the
eflScient handling of the fire department
equipment and to the curtailment of our
fire losses. This work commends itself

to the careful attention of every one in-

terested in the subject of efficient fire

protection. It is one of the most impor-
tant features of the modern fire fighting

organization, and has not received the
consideration which its importance war-
rants.

The responsible authorities are making
a concerted effort toward the elimination

of the indiscriminate use of the public
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fire hydrant, it being found that the use

of the public fire hydrant by other than

trained firemen, leads to frozen or broken

hydrants with a serious diminishing of

the efficiency of the public fire service.

Ybu may feel that your water plant su-

perintendent is "cranky" when he enters

a strong protest against the use of the

public fire hydrant by street and building

contractors, street cleaning and flushing

gangs, etc., but the fact remains that

such use, leads to a serious decreasing of

the efficiency of the public fire service

and must be discouraged.

The Fire Prevention Committee of the

city of Indianapolis has given consider-

able thought to the question of personal

liability for damage resulting from fires

due to carelessness or neglect. The com-

mittee has been responsible for a consid-

erable amount of publicity in reference

to the enactment of a personal liability

law, and it is our hope that such a law

will be enacted and enforced, with a re-

sulting decrease in Indiana's fire losses.

Hundreds of thousands of pieces of fire

prevention literature have been distrib-

uted through the Indianapolis schools;

scores of city firemen in uniform have

delivered fire prevention addresses be-

fore school children, luncheon clubs, etc.;

excellent moving pictures showing va-

rious phases of fire prevention activities

have been shown in all sections of the

city, and through these, and other meas-

ures, the Fire Prevention Committee has

attempted to make the public realize that

a certain share of the responsibility for

fire prevention rests upon their shoul-

ders.

Our city has adopted a standard build-

ing code, and in addition thereto has

passed an ordinance which is doing much

toward eliminating one of our greatest

fire hazards, namely, our wooden shingle

roof. Other cities of the state are giving

serious thought to the question of eflfi-

cient fire protection and prevention, and

it is a notable fact that Indiana was one

of the very few states in the Union which

showed a reduction in its fire losses dur-

ing the year 1922.

The foregoing is from an address by

Mr. Jordan before the recent annual con-

vention of the Municipal League of In-

diana.

CONFERENCE ON HIGHWAY
BUILDING COSTS AND CON-
STRUCTION PRACTICES

Factors in reduction of highway build-

ing costs and improvement of construc-

tion practices are to be developed when
committees appointed by the Associated

General Contractors of America and the

American Association of Highway Offi-

cials meet for conference in New Orleans,

December 3.

A strong element of public service is

involved in the discussions to be held,

as the creation of closer co-operation be-

tween highway engineers and contractors

is logically to be expected to result in

a maximum return for funds expended
in highway construction.

The New Orleans meeting will have as

its duty the translation of policies agreed

upon by the two organizations during the

past year into terms which may be di-

rectly applied to practice in the opera-

tions of state highway departments.

Those who are leading the move for

standard highway contracts and specifi-

cations see the conference between these

two committees as an opportunity to gain

the goal toward which such marked ad-

vance was made when the initial outlines

of policy were adopted.

Commenting in this connection, Henry
H. Wilson, member of the Advisory
Board of the Associated General Con-

tractors, and also a member of the com-

mittee which will represent the contrac-

tors at the New Orleans meeting, re-

cently expressed, himself and the views

of his associates as follows:

"Many highway constructors who have

long labored for the upbuilding of their

industry, both ethically and economically,

and who were convinced that real prog-

ress could only be achieved through the

establishment of a degree of concord and

action between public officials, engineers

and constructors, whose benefits to the

taxpayer would be unquestionably dem-

onstrable, hailed the adoption of those

policies last year as the harbinger of a

new and better day in road building.

"Let us hope that there may proceed

from the coming conference at New
Orleans a vigorous and dynamic stimulus

to every public official, engineer and con-

structor in the country to pool tlieir

purposes and make the policies already

adopted (or to be adopted hereafter)

accomplished facts everywhere. The old

Roman fable of the body and its mem-
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bers is peculiarly applicable to the rela-

tions of public officials, engineers, con-

structors, taxpayers and all others in-

terested in highway building. If the

coming conclave of the committees does

nothing more than accomplish a real

working union of the members of this

fabled 'body' which will enable it to find

its 'feet,' the meeting will be epochal.

If this result is achieved it can be said

in future years (somewhat in the words

of the great Webster) that the meeting

smote the rock of co-operation every-

where and abundant streams of benefit

to all gushed forth."

THE PROBLEM OF HIGHWAY
FINANCING IN AMERICA

By A. R. Hirst, State Highivay Engineer,
Capitol Annex, Madison, Wis.

The American people are living through

the greatest transportation miracle of all

time without in the least realizing that

the miracle is taking place; without com-

puting the cost of it, and without com-

puting the cost of supplementing it by

another miracle just as astounding in its

scope and magnitude. Not one in ten

thousand has the slightest realization of

the economic, social and engineering

problems presented by these twin marvel

episodes—the development of the motor
vehicle and of a highway system to meet

the needs of it.

America passed through its first epi-

sode of highway building from 1800 to

1830; through its great era of canal build-

ing from 1810 to 1840; its great era of

railroad building from 1850 to 1880. Its

second great era of highway building

commenced with faltering steps about

1890, attained some proportions about

1910, is now almost in full progress, with

the probability that the major portion of

the episode of constructing a modern
highway system will take place between

1920 and 1940.

The Growth of Motorization and in

Highica.y Expense
The figures indicating the development

of motor vehicles and of motor trans-

port and the parallel development of

highway construction and maintenance
are so astounding that they have passed

almost unnoticed. Even the statistics

.showing the progress of the motorization

and of the highway enterprise have

hardly been kept. When one seeks to

recover the facts of only a decade or

two ago, he finds great difficulty in plac-

ing his hands on figures which are de-

Dendable. There are, however, available

some figures which sketch the steps of

the development of the motor vehicle and
of highway expenditures in the last two
decades with sufficient detail and accu-

racy for our present purposes. The four

years used were selected because the

United States Bureau of Public Roads
had quite carefully collected the figures

of national highway expenditures for

three of them, viz: 1904, 1914 and 1919.

Further, 1904 marks about the end of

the period before the modern motor ve-

hicle and highways era; 1914 the first

beginnings of a real American highway
construction program; 1919 the resump-
tion after the pause due to the war, and
1923 the well started modern highway
program.

In 1904 there were in operation in

America about 58,000 automobiles. There
were practically no motor trucks. In 1914

there were registered 1,711,339 automo-
biles and motor trucks. In 1919 there

were registered 7,530,105 automobiles and
motor trucks. In 1923, preliminary fig-

ures indicate a total registration of at

least 14,000,000 automobiles and motor
trucks.

In 1923 the people of at least 40 Ameri-
can states own and operate more motor
vehicles than there were in all of America
in 1904. In 1923, in New York and Cali-

fornia combined, or in Ohio and Penn-
sylvania combined, there are owned and
operated more motor vehicles than there

were in all of America in 1914.

In 1904 the rural highway expenditures

of America are reliably computed to have
been .$59,527,000; in 1914, $240,264,000:

in 1919, $389,456,000, and in 1923 they are

estimated to be at least $800,000,000.

Roughly, the rural highway expenditures
per motor vehicles in operation in 1904

were about $1,026; in 1914, $140; in 1919,

$52, and in 1923, $57. The expenditures

per motor vehicle in 1923 were 5 per cent

of those of 1904; 40 per cent of those of

1914, and 110 per cent of those of 1919.

Fourteen million motor vehicles in

1923! The investment of the American
people represented in them is probably
ten billion dollars. The annual cost of

owning and operating them was undoubt-
edly $5,600,000,000. This is nearly two
billion dollars more than all taxes, ex-

clusive of federal taxes, and over one-

half of all taxes, including the federal

taxes! They were operated a total of at

least fifty-six billion miles. These last

two figures, it will be noted, give 10 cts.
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per mile as the average cost of operation,

which is conservative.

If we could, through the development

of a real system of highways, reduce the

operation cost of motor vehicles 1 ct. per

mile (as we can), the annual saving to

motorists would be $560,000,000. This

capitalized at 41/2 per cent would repre-

sent an investment of about $12,500,000,-

000. This could be proven to be a profit-

able outlay on this one item of saving

alone.

One filling of their fuel tanks, even at

present prices, costs the proud owners

about $27,000,000. If each should lose a

casing and tube, the cost of replacement,

at a weighted average of $20 each, would

be $280,000,000.

The above paragraphs are written with

the idea of showing the large figures

which must be dealth with when we

touch anything which relates to motor

vehicles. This immensity must always

be borne in mind when considering the

problem of developing highways for

motor transport.

We are not going to speculate very

much on what may be the further devel-

opment in the use and operation of motor

vehicles. When the percentages of in-

crease in the number of motor vehicles

made and sold in the last two years are

considered, it is quite sure that the end

of motor vehicles increase is not yet near.

At the end of 1916 there were 3,513,000

motor vehicles registered in America. At

the end of 1923, 14,000,000. The numeri-

cal increase for the six years, 1917 to

1923, inclusive, was 10,487,000. It seems

well within the bounds of probability that

there will be a numerical increase of

6,000,000 in the six calendar years, 1924

to 1930, inclusive, so that by the end

of 1930 there should be owned and op-

erated at least 20,000,000 motor vehicles.

This naturally makes the problem of pro-

viding highway service for them loom

even larger than the present registration

figures indicate.

Even with the meager figures available,

a paper of much more length than has

been assigned this one could be prepared

bringing out the twin wonders of motor

transport and of highway development,

but we must leave these interesting specu-

lations to other times.

The Financial Problem

It must be quite obvious from the

above summary of the momentous de-

velopments in highway transportation

in the last two decades that there has

been precipitated upon the American
people a problem in public financing

unparalleled in the history of the na-

tion. Financing the public schools, col-

leges and universities involves practi-

cally as much public money as high-

way work does. But the public schools

have been a process of slow development,

speeded up, it is true, by modern de-

mands during the last two decades, but

still a slowly developing growth of and
from the basic American idea of free

public education. The machinery of

school administration is the growth of

over a century. That the public schools

must be supported by the whole people

largely in proportion to their wealth is

established.

The problem of highway financing has

been forced upon us almost over night

due to the unparalleled demands for

transportation service and for highways.

Taxation for highways in America for

1904 was practically a negligible factor

in the total taxation. In 1923 it has

reached such proportions that in many
states it is nearly one-half the total tax

bill of all units of government. Obvi-

ously, such an unexpected and unwel-

comed increase in the obligations of gov-

ernment must demand especial considera-

tion and special treatment.

It is not as if the other obligations

of government were being reduced. It is

not as if other public or private expen-

ditures of the American people were be-

ing reduced. The cost of our government
service to water-borne transportation is

not decreasing: the cost of our railroad

service is not decreasing. "On the con-

trary," as the polite Frenchman replied

when asked on a rough morning on ship-

board whether he had breakfasted. In

addition to all of these former costs of

transportation, we are in the midst of

a most wild and exotic growth in the

amount expended for personal transpor-

tation and in road service to take care

of this increase in personal transporta-

tion.

We have stated that the cost to the

American people of owning, operating

and depreciating motor vehicles in 1923

was at least $5,600,000,000. This is in

addition to the cost of constructing and

maintaining highways and bridges in all

units of government, which must have

been $1,000,000,000. There are offsets to

this new bill in that there are more peo-

ple to be served with transportation,

probably less expenditure for transpor-
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tation by horse-drawn vehicles, and a

greater volume of goods to be transported.

But, it is an increase of at least

$6,000,000,000 in our annual bill for high-

way transportation—largely for added
highway transportation for persons

—

over the bill of 1904.

"Whether the American people can

afford each year to expend six billion

dollars more for highway transportation

than they did in 1904, we will not dis-

cuss. We will discuss the rural highway
bill of America for 1923 as compared
to the rural highway bill of 1904. The
bill of 1904 was $59,500,000, and of 1923

is $800,000,000. The difference is $740,-

500,000. In general, the only difference

between the highway conditions of 1904

and of 1923 is that in 1904 there were
practically no motor vehicles, and in 1923

there are fourteen million of them. The
change in the situation has been brought

about almost wholly by the astounding in-

crease in the transportation of persons

and goods by motor vehicles. The in-

crease in the cost to government, due

to the American people's possession of

motor vehicles has, therefore, been for

rural highways alone (disregarding the

very largely increased costs imposed upon

the cities and villages) approximately

$740,500,000.

In 1904 the motor vehicle paid toward

the cost of highway work in America
practically nothing. In 1923 the taxation

upon motor vehicles other than the gov-

ernment luxury tax, which has no bear-

ing up the financing of highway work,

is probably $300,000,000. Of this, prob-

ably $100,000,000 is paid as a personal

property tax not dedicated for use on

highways, while $200,000,000 is probably

paid in license fees, franchise taxes, gas

taxes, etc., the proceeds of which go

largely to highway uses. In other words,

as an especial class of property signally

benefiting from highway development, the

motor vehicle is taxed for the construc-

tion and maintenance of highways in

1923 approximately $200,000,000. (This

is 3.6 per cent of the total cost of owning
and operating them in 1923.) Disregard-

ing as negligible the taxation on motor

vehicles for highways in 1904, it is

$200,000,000 more than they paid in 1904.

The increase in the rural highway bill

between 1904 and 1923 is above shown to

be $740,500,000. Therefore, the motor ve-

hicle is charged in taxes, paid due to its

use of highways and not due to its exist-

ence as a luxury or to its existence as

a piece of personal property, about 27

per cent of the additional cost of con-

structing and maintaining rural high-

ways imposed upon government by its

ownership and use. Please, again, re-

member that the added costs (and they

are great) imposed upon cities and vil-

lages by motor vehicle ownership are not

included in the above figures.

WJio Shall Pay the Highway Bill?

Of course, those who believe that the

motor vehicle is already overtaxed will

contend that- other causes have led to the

increase in the highway programs, but

this other urge has been so small as to be

negligible. In a broad summary, such as

this, we are certainly justified in saying

ihat the increase in the American high-

way program of today over that of 20

years ago is caused by the ownership and

use of motor vehicles. We know that

every plan for highway construction or

maintenance; every relocation; every

bridge design; every plan for highway

systems and layouts; in short, every high-

way problem of nation, state, city and

county originates with and has its con-

clusion drawn from a study of the present

and future demands of motor vehicle traf-

fic.

In national, state, county or city legis-

lative bodies or highway organizations

there is no discussion of roads, streets

or bridges which does not hinge on the

necessities of the motor vehicle. The
horse and the horse-drawn vehicle have

practically disappeared from considera-

tion, and in not one phase of modern
highway development does the presence

or the absence of the horse have any real

bearing. In ninety-nine cases out of a

hundred, horse-drawn traffic is given as

little consideration as is the number of

dinosauria and mammoths who may
traverse the highway. We are a motor-

ized people, dealing with a problem of

motorized transport and commencing to

pay the bill for motorization.

It is also urged by the opponents of

further imposts upon motor vehicles that

other property and other persons are also

benefited by the development and mainte

nance of highways, and should pay their

part of the cost. We would be the last

one to deny that every person, every

business, every piece of real property,

every social and business activity does

benefit and benefit greatly from the devel-

opment of highway systems. We would be

the first one to say that they should pay

and pay to assist in the development of

liighways. But other property and in-

comes have all other governmental activ-

ities to support, and they cannot be bank-
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rupted for highways. They must help to

pay, but after they have paid for high-

ways all that can, with any equity, be

imposed upon them, there remains a large

bill which cannot be paid by property or

by incomes, but which must be paid by

the motor vehicle. There will be payihg

enough to go around, so that none will

feel slighted.

The motor vehicle propagandist then

avers that the amount of the bill to be

paid by the motor vehicle should be the

cost of maintaining highways, and that

the motor vehicle should pay no part of

the cost of the construction enterprise.

How this remarkable conclusion was first

arrived at we are unable to determine.

Certainly it should be included and en-

shrined among the most laughable jokes

ever sought to be seriously presented to

the attention of the American public.

"Life" never printed anything half as

funny. If carried to its logical conclusion,

this masterpiece of economic thought

means, of course, that the poorer the

roads of a state, the more the vehicle

owners of that state should pay; the bet

ter the roads, the less they should pay.

Under this wonderful theory, for in-

stance, a state having a 10,000-mile road

system to construct might determine to

construct it of cement at an average cost

of $40,000 per mile. The total cost would

be $400,000,000. "This, property should

pay." The cost of maintaining this sys-

tem, when fully built, would be about

$3,000,000 per annum, "This the motorist

should pay." On the other hand, the

state might determine to build the system

of gravel and other inferior surfacings at

an average cost of $10,000 per mile. The
cost of the system would then be $100,-

000,000. "This property should pay." The
cost of maintenance would be about $10,-

000,000 per annum. "This the motorist

should pay." The motorist should pay
seven million dollars more per annum
for a road system of inferior value and
economy than he should pay for a system

of roads conceded to give better and more
economical service to motor transporta-

tion every day in the year. Is it not as-

tounding that men, usually quite sane, se-

riously claim that this is common sense

and correct economics?

Proportiojis to Motorists and to Other
Property.

Is there any measure of the proportion

that motorists should pay of the cost of

the highway program of a state? No
measure has so far been established. The
problem has come upon us so suddenly, so

much of the reasoning upon it has been

wild and unfounded, that American
thought has not even begun to crystallize

upon any basic measurement of what the

motor vehicle should pay.

We have had, of course, the scale of

fees in the "proposed uniform vehicle li-

cense law" urged as a panacea by the

National Autornobile Chamber of Com-
merce. This was proposed several years

ago as fair taxation, but died before it

was hardly born. As far as we know, no

American state ever adopted it and we
venture to predict that no American state

ever will. Its scale of fees is unscientific,

unfair, and far too low; and has value

merely as a matter of history.

We claim that there is only one meas-

ure of what the motor vehicle owners
should pay, viz:

(1) The total sum paid for highway
service by the motor vehicle owners of a

state should be measured by the benefits

the motor vehicle owners of the state re-

ceive from the state's program of high-

way construction and maintenance.

This should be quite obvious. A tax

collected should represent services ren-

dered or to be rendered and benefits re-

ceived or to be received. If great serv-

ices and benefits are given the owners of

motor vehicles in a given state, the charge
which that state should make on them
can legitimately be much higher than the

charges which should be made by a state

which gives few benefits and offers little

facilities for travel.

If the reader will compare states with

the roads of which he is familiar, it is

believed that he will assent to the propo-

sition that taxation upon motor vehicles

should not be uniform, with all motor
vehicles of like kind paying the same tax

in every state. He will agree that proper

and fair imposts upon motor vehicles will

vary with the states, and that the motor
vehicle owners of different states should

pay and should be willing to pay different

sums varying with the highway facilities

offered them by their state and county
governments. Does the "proposed uniform
vehicle license law" meet these condi-

tions? Naturally, it does not,

A Proposed Guide to Judgment.

We are going to venture to give what
we believe is a formula by which there

can be determined the sum which the

motor vehicle owners of a state should an-

nually pay toward its highway program,

in payment for benefits they receive from
the program. By the highway program of

a state, we mean not only the program of

the state itself, but also of all units of
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government in the state, including its

cities.

"The Hirst Formula/' The motor ve-

hicle owners of each state should each
year pay for their highway service one
half of the total amount made available

in that year to pay the cost of the state's

highway program, after deducting from
said amount the total amount made avail-

able to pay the cost of the state's highway
program in 1904.

Ninteen hundred and four is selected as

the basing year because quite dependable
figures of highway expenditures in all

states are available for that year, and
because it quite accurately marks the real

beginning of the motor era.

Please again read the formula before

condemning it, and. note especially that

its terms do not include the expenditures
made in any year from the proceeds of

bond issues, but only the portion of the

cost of bonding paid in that year.

Applying this formula to a hypothetical

case: In a certain state there was made
available in 1904 to pay the cost of all

highway work, .>?10,000,000. There is to

be made available $40,000,000 in 1925. The
amount the motor vehicle owners should

pay in 1925 is one-half the difference, or

fifteen million dollars.

The formula means that there would be

paid by property and from other sources

of governmental incomes:
(a) The total cost of highways which

they paid at the end of the era of horse-

drawn transportation.

(b) One-half of the additional highway
cost imposed upon government by the

ownership and use of motor vehicles.

It, of course, means that the owners of

motor vehicles would pay:
(a) One-half of the additional highway

cost imposed upon government by his

ownership of motor vehicles.

This does not seem to us to be unfair to

the motorist. If there is any unfairness

about it, property other than motor vehi-

cles is probably paying, to say the least, a

good full price for the general benefits

and advantages incident to highway im-

provement. Translated into national fig-

ures the formula means that, based on
total highway expenditures of $200,000,

000 in 1914 and of $1,000,000,000 in 1923,

the motorist should have paid $400,000,000

in 1923 for use on highways. (Not includ-

ing the luxury tax and the personal prop-

erty tax, neither of which is a tax for

highways.) This compares with the actual

payment of $200,000,000, and means that

they should have paid $200,000,000 more
than they did pay in 1923, or approxi-

mately $14 more per motor vehicle, on the

average.

We expect that many will oppose any
proposed application of the formula to

specific tax problems. We do not claim

that it is perfect. In meeting especial

conditions in certain states its arithmeti-

cal result would have to be modified by
the application of common sense. We do

claim, however, that it is of value as a

guide to judgment. We do claim that it

is the first mathematical formula pro-

posed that recognizes the existence of the

fundamental facts which should largely

determine the relative part of the cost ot

highway programs to be paid by motor
vehicle owners as such, and by other tax-

payers as such.

Apropos to opposition to new ideas as

to taxation,, Macaulay in his great His-

tory of England, in discussing the new
highway taxation imposed there in 1685,

characterized the public attitude on the

new taxes in language just as good and
true now as it was when Macaulay wrote

it in 1846. We quote him:
"A change was at length effected, but

rtot without much difficulty. For unjust

and absurd taxation to which men are

accustomed is often borne far more will-

ingly than the most reasonable impost
which is new."

Present Systems of Taxation.

We will now briefly summarize and
comment upon the various forms of taxa-

tion upon motor vehicles.

Valuatwn Taxes—We believe that there

should be a valuation tax upon motor ve-

hicles if there is to be a valuation tax

upon any class of property. Of course, if

the theory of collecting taxes upon the

basis of the valuation of property is

wrong, then a valuation tax upon motor
vehicles is wrong. Vice versa, if the val-

uation theory generally held is right, then

the collection of a tax based upon the

relative .valuation of motor vehicles ia

right.

The more expensive automobiles are

owned for the same reason that the more
expensive homes are owned; that is, be-

cause the owner believes that they repay

him for the added investment and the

added running expense in style, comfort,

economy and convenience, or in the abil-

ity of himself and his family to enjoy

life. If he really believes these things

are true, he should be willing to pay ad-

ditional personal property taxation, just

as he is willing to pay an additional price

to own and operate the more expensive

house or motor vehicle. It should be rec-

ognized, however, that a valuation tax on
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motor vehicles is not a highway tax, but a

property tax.

Horse Poiver Taxes—Many states li-

cense motor vehicles upon the basis of

horse power. We can think of no physi-

cal attribute of a motor vehicle which
bears so little relation to the destructive-

ness of it as does its horse power. Horse
power bears little or no relation to the

speed, the weight, the value or the use

of a motor vehicle. There are at least 32

passenger car models on the American
market which have the same or less horse

power than the Ford. These 32 models
weigh from 1,600 lbs. to 3,500 lbs. and
retail at from $500 to $2,500.

Licensing by Weight—This system
somewhat classifies the relative destruc-

tiveness of various cars as between them-
selves, and of motor trucks as between
themselves and as distinguished from au-

tomobiles. Weight has also some relation

to value, but only when the vehicles are

new. If there is to be a graduated classi-

fication of cars for the purpose of licens-

ing them, their weight is the best factor.

We believe there should be such a classi-

fication.

"Police Power" Licensing—This is a

necessity. The cost of the license plates,

licensing and of proper motor vehicle

policing should be included in the weight
license fee and collected at the same
time.

Franchise Taxes—Wheel Taxes, etc.—
Some states still permit units of govern-

ment smaller than the state to make
charges upon motor vehicles in addition

to taxing them as personal property. We
believe that such charges should not be
allowed to be made but that the full

charge for the use of highways should
be imposed and collected by the state.

Outside of the debatable federal luxury
tax now in effect, we believe that the
Federal Government should not tax motor
vehicles. If everyone around the farm
milks the farmer's cows whenever they
feel like it and use the milk for all kinds
of purposes, the farmer's monthly milk
check will be much reduced. Besides, the
herd would develop an extremely nervous
and irritable disposition.

The amount which the motor vehicle

owners should pay for highway service

is a thing individual to each state. It

should be determined upon by the legis-

lature of the state as a result of the
most mature deliberation. Simultaneous
increases made by several units of gov-

ernment might, if permitted by law, ser-

iously embarrass the motor vehicle own-
ers and the motor vehicle industry.

The states are the best and should be

the only collectors of imposts for high-

way service made upon motorists. If the

division of responsibility for the main
highways is such as to make it advisable,

there should be distributed to the coun-
ties a part of the proceeds. The state

and county highway programs in every
state should and will consume all that

the motorist should fairly pay toward the

highway program. The lesser units of

government, such as townships, cities,

and villages, should be content to see the

state and county taxes on property for

highways reduced by larger collections

from motor vehicles. This Avill enable
them to increase their charges upon prop-

erty for strictly local purposes, including
local highways.

The sum which can fairly be collected

from motor vehicle owTiers has a maxi-
mum. If the Federal Government takes

a share and the local municipalities take
a share, the state and county share will

be so much the less. Necessarily the

state and counties must make up the

deficit by imposing direct taxes upon
property or by taking a larger share of

income taxation. This simply compli-

cates the situation without changing the

final result as to the total taxes paid

by the various classes of property.

Motor Fuel Taxes—The motor fuel tax,

commonly known as the gas tax, in our
opinion, is by far the most scientific im-

post upon motor vehicles. It meters high-

way service and the benefits received

from the use of highways. It approxi-

mates toll gate results without the in-

firmities of toll gate procedure. The
consumption of gasoline varies with the

weight, the speed, and the mileage of

the motor vehicle. No other factor in the

car's domestic economy reflects so closely

the benefits received from highway use.

It has been suggested that a tire tax

would be just as good as a fuel tax. This

might be true if it were not so easy to

mail or ship tires, but we fear that if a

tire tax w^ere in effect the business of

every tire dealer would be ^vith the peo-

ple of other states. This would be un-

necessarily expensive and cumbersome
and yield no tax revenue to anyone. On
the other hand, gasoline is bought us-

ually from day to day, is best bought in

that way, and can thus be handled more

cheaply and more safely than if shipped

and stored for individual use.
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Objection is made that tlie worse the
road, the more fuel consumed, and the
more tax paid. This objection can not
be met by any argument which we can
devise except that as highway construc-

ttion proceeds, the mileage of road that

this objection applies to will become less

and less. It is the only practical objec-

tion ever urged against the fuel tax, and
objections equally valid can be urged
against any tax ever in effect or ever

proposed.

States can adjust ad infiinitum license

fees fixed by the horsepower, weight or

valuation of motor vehicles, or by any
combination of these factors. They can
probably attain some fairness in the rela-

tive fees to be paid by the different kinds
of cars and trucks. It can be determined
that a Ford should pay so much, a
Cadillac so much, a 5-ton truck so much.
The relation thus established between
them may be fair. But how about the

relation between the Ford which travels

2,000 miles and the Ford which travels

15,000 miles—the Cadillac which travels

5,000 miles and the Cadillac which trav-

els 40,000 miles—the 5-ton truck which
travels 5,000 miles, and the one which
travels 25,000 miles?

If the relative use of highways by
various motor vehicles is to be included

as a factor in determining the highway
tax to be paid by the motorist, then the

motor fuel tax must be in effect as one
factor in the total imposts. It is the only

practical-to-collect impost which marks
relative highway use and the relative

benefits therefrom.

We believe that many states will find

it necessary, at least during the coming
heavy construction period, to impose fuel

taxes of about 5 cts. per gallon. States

which have been extremely backward in

highway development, may have to col-

lect as high as 10 cts. per gallon. We
believe it will be usual to exempt fuel

used other than in highway transport

from paying the tax. This will cause

some abuses, but there are abuses in

every tax system. As soon as motor fuel

taxes of quite uniform amount are in

effect in every state, practically every

objection to the gas tax will have been
eliminated, and a method of highway tax-

ation and of highway financing, will have
become universal which is as nearly in

accord with the equities in the case as

human ingenuity can devise.

It is impossible in the compass of a

thirty minute discussion of highway

financing more than to briefly touch
some of the high spots. We have tried

briefly to paint a picture of the situation,

with no greater hope than that we might
start further and much more effective

discussion of this major problem of the

American people.

It seems absolutely certain that the

American people must spend in the next

20 years in the development and main-
tenance of their highway systems, both

rural and urban, a sum approximating
twenty billions of dollars. This must in-

evitably be true, unless the American
people not only do not increase, but on
the contrary, greatly reduce their present

use of highways for transportation. It

is equally true that we are facing a fi-

nancial enterprise and an engineering

enterprise far surpassing any previous

public enterprise except that involved in

the prosecution of the late war.

These things being true, it must be

quite obvious that, inasmuch as there

appears to be no prospect of a reduction

in the standard of American living or

in the public expenditures for education,

parks, water supply or public health, we
must look to and develop new sources of

revenue for the payment of a considerable

share of the cost of this new highway
enterprise. It appears to us that this

source of very materially increased pub-

lic revenue must be the motor vehicle,

the thing which largely sets our scale

of highway expenditure, the thing which
benefits most from the expenditure.

If we are to get very far with this

line of thought, we must divorce from
our minds the idea that imposts upon
motor vehicles for use in building and
maintaining highways, are, properly

speaking, taxes. They are not taxes. They
are just the remainder of the bill due
to our ownership of motor vehicles.

One buys a motor vehicle. He pays

the price and owns the vehicle. If one

is to get any use of it, he must buy
fuel to propel it, oil to lubricate it, he

must replace worn and broken parts and
the tires as they become useless. The
costs of these are a legitimate part of

the cost of owning and operating a car.

We do not consider it robbery when a

tire man charges us $20 for a casing, or

a gas man $2 for a filling of gas. We
regard the owner of the tire shop and
of the filling station simply as merchants
selling us a commodity which we must
have in order to operate our car, so that

it may return us dividends, either in

money or pleasure, or both.
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In exactly the same way we must buy
our highway service from the state.

Highway service is just as essential and
is just as much a part of the legitimate

cost of operating a motor vehicle as is

anything else that must be bought if we
are to operate it with economy and
efficiency. A fair charge by the state for

this service is not robbery, murder or

arson. It is just as clean cut and de-

fensible a business deal as is any other

business deal connected with the pur-

chase and operation of a motor vehicle.

We pay a fair charge made by govern-

ment for a commodity—highway service
—-which, as motor vehicle owners, we
must have. Probably we will get out of

our payments to the state a greater re-

turn than we get out of any so-called

private business deal incident to our

ownership of a motor vehicle.

We must brush our brains clear of cob-

webs, obsessions, prejudices and bunkum,
and calmly recognize that when we
bought and insisted upon operating four-

teen million or more motor vehicles, we
bought also a highway expenditure of

billions of dollars, just as much a part of

the cost of these motor vehicles as are

themselves, their tires, their engines, and

their supplies. They go together, the

motor vehicle and the highway on which
it must run. All the costs must be paid.

When the American people come to

this only sane viewpoint, it will be pos-

sible rapidly to develop the required

highway systems. If the motor vehicle

is to be soon fully served, if it is to

become in our time an instrument of

transportation operating, in fact, with

something like 100 per cent efficiency

365 days in the year, we must invest

billions in highways, and the owners of

motor vehicles must pay a fair share

of the bill.

In our own state, and elsewhere, we
have been sometimes indicted as an ene-

my to the motor vehicle industry and to

the motorist, because we have insisted

that the motorist must pay adequately If

he wished economictl highway service.

Whether or not we are or have been
an enemy to the motorist we are unable

to prove. We have spent 20 years in this

road game but neither our enemies nor

our friends can now fairly judge us. Re-

sults and highway history will do that

in due time.

We do still insist that the motorist

must pay—adequately, largely—almost

until it hurts. Building a modern Ameri-

can, highway system, comprising at least

500,000 miles of road, in two or three

decades is not child's play. It is an en-

terprise of appalling magnitude. It can
be done, it will be done, because when
the American people need or even wish
for anything, they get it. They not only

wish for highways, they need them, and
they will get them. But they must pay
the price—and the principal user of the

road, the motorist, can not escape almost

scot free from the paying!

The foregoing paper was presented by
Mr. Hirst at the recent annual meeting
of the Michigan State Good Roads
Association.

UNIVERSITY OF MICHIGAN PRO-
VIDES 20,000 SQ. FT. FOR HIGH-

WAY ENGINEERING AND TRANS-
PORT IN NEW ENGINEERING

BUILDING
By Arthur H. Blunchard, Professor of High-

way Engineering and Highway Trans-
port, University of Michigan, Ann

Arbor, Michigan

The University of Michigan, in 1919-

1920, offered the first course in highway
transport to be given in an American
educational institution. The number of

courses in highway transport now num-
bers eleven. The rapid development in

educational work in highway engineering

and highway transport is indicated by
six courses in highway engineering being

offered in 1918-1919, and 25 courses in

highway engineering and highway trans-

port being given in 1923-1924.

The Board of Regents has made pro-

vision for the personnel of the new di\"l-

sion by establishing a chair of highway
engineering and highway transport, and

the appointment of an associate profes-

sor, an assistant professor, a librarian of

the Davis Library of Highway Engineer-

ing and Highway Transport, an instruc-

tor and three assistants in highway engi-

neering.

All State Highway Testing Done at

University

At the time of the organization of the

division an ideal arrangement was made
with the Michigan State Highway De-

partment, under which all the testing of

highway materials for the department

would be made in the University labora-

tory. This cooperative relationship has

been efficiently developed in the interests

of both the state and the University. The
activities of the laboratory embrace un-
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dergraduate and graduate courses in

highway materials, research work by
members of the staff, fellows in highway
engineering and candidates for the mas-

ter's degree; routine examination of ma-
terials and the collection of data relative

to highway materials, especially deposits

of sand, gravel and rock. During the

year ending June 30, 1920, the routine

work included the testing of 3,641 speci-
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PLANS OF THE BASEMENT AND
FIRST FLOOR OF THE EAST ENGI-
NEERING BUILDING ASSIGNED TO
THE DIVISION OF HIGHWAY ENGI-
NEERING AND HIGHWAY TRANS-
FORT, UNIVERSITY OF MICHIGAN.
KEY TO BASEMENT FLOOR ROOMS.
HIGHWAY LABORATORIES : A.

Sample Storage Room. B. Damp Room
for Cement and Concrete Specimens. C.
Equipment Room. D. Locker, Wash
and Shower Room. E. Balance Room.
F. Laboratory for Testing Asphalt
Cements, Tars, Oils and Bituminous Mix-
tures. G. Laboratory for Testing
Paints and Metals. H. Computing
Room. I. Laboratory for Testing Sand,
Gravel and Stone Aggregates. J. Cement
Testing Laboratory. K. Rock and Brick
Testing Laboratory. L. Receiving
Room. M. Highway Material Bins,
Elevator and Delivery Chute. N. Con-
crete Testing Laboratory (Located under
main entrance lobby.)
KEY TO FIRST FLOOR ROOMS.
O. Office of Professor of Highway

Engineering and Highway Transport and
Seminar Room. P. Stenographer's
Office. Q. Davis Library of Highway
Engineering and Highway Transport.
R. and S. Lecture Rooms for Graduate
Courses. T. Office of Assistant Profes-
sor of Highway Engineering and High-
way Transport. U. Highway Engineer-
ing Drafting Room. V. to Y., inclusive.
Offices of Associate Professor of High-
way Engineering and Staff of Michigan
State Highway Laboratory.

mens, while in the year ending June 30,

1923, the number of specimens tested in-

creased to 6,831. The materials tested,

included Portland cement, sand, gravel

and stone aggregates, concrete, ledge

rock, paving brick, corrugated metal pipe,

clay tile and pipe, reinforcing steel, cal-

cium chloride, tar, asphalt, oils, emul-

sions, bituminous mixtures and paint.

FellomsM'ps

Through the generosity of Mr. Roy D.

Chapin and the Detroit Edison Com-
pany, one fellowship in highway trans-

port and three fellowships in highway
engineering have been available each
year since 1919-1920. Each fellowship

pays the sum of $250 with an allowance

of $50 for expenses. Many high grade

reports covering important research prob-

lems have been prepared by the fellows.

The annual competition for these fellow-

ships has been keen, there being 63 con-

testants in 1922-1923. Graduates of high

standing of many institutions have been
attracted by these fellowships, the fel-

lows appointed having been graduates

of Carnegie Institute of Technology, Colo-

rado State Agricultural College, Cornell

University, Dartmouth College, Iowa
State College, Kansas State College, Mc-
Gill University, Michigan Agricultural

College, University of Colorado, Univer-

sity of Maine, University of Michigan,

University of Missouri, University of

"West Virginia and West Point. A wide

range of professional activities is repre-

sented by the men appointed. The 1922-

1923 fellows occupy the following posi-

tions: Major, Quartermaster Corps, U. S.

Army; Resident Engineer, U. S. Bureau
of Public Roads; Assistant County Engi-

neer, Texas; instructor in highway engi-

neering, University of West Virginia.

Graduate Short Period Courses

It has been found that graduate semes-

ter courses only meet the needs of a

small percentage of practicing highway
engineers and men engaged in highway
transport who desire to obtain advanced
instruction, as such courses are not given

during periods when it is practicable to

secure a leave of absence. Recognizing

this condition, the University, in 1919-

1920, offered graduate short period

courses in highway engineering and

highway transport, leading to the degree

of Master of Science or Master of Science

in Engineering, arranged especially for

men engaged in the practice of highway
engineering and highway transport.

These courses are given in periods of
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two weeks each during the months from

December to March, inclusive. Each
course consists of 30 lectures, or the

equivalent thereof, and counts as two

hours' credit toward the total of 24 hours

required for the Master's degree. Persons

of mature age, who do not hold collegiate

or technical degrees, but who give evi-

dence of fulfilling the prerequisites of a

given course, may register as special stu-

dents, not candidates for a degree. In

the first year, 1919-1920, when such

courses were offered at the University of

Michigan, the attendance was 29; while

in 1922-1923, 110 men attended these

courses, the average age of the men be-

ing 27 years, ranging from 23 to 56 years.

These men came from the U. S. Bureau

of Public Roads, state, county and muni-

cipal highway departments, contractors'

organizations, companies manufacturing

motor trucks, highway machinery and

materials, universities, and from the field

of highway transport. During 1923-1924

18 graduate short period courses will be

offered, 10 in the field of highway engi-

neering and 8 in highway transport.

These courses will be given by a staff of

8 professors and 10 nonresident lecturers.

Library

Efficient graduate instruction requires

exceptional library facilities for research

work and collateral reading. The Uni-

versity is fortunate in being the present

custodian of the Davis Library of High-

way Engineering and Highway Transport,

which is the most complete collection of

literature on these subjects in existence.

In addition to books, reports, specifica-

tions, monographs and files of trade pub-

lications, all technical periodicals which

contain articles relative to highway en-

gineering and highway transport are on

file, hence the latest literature on the

science and art of these subjects is avail-

able. The library is equipped with

eleven comprehensive indexes covering

its books, reports, specifications, pam-

phlets, catalogs of materials and machin-

ery, and literature on highway engineer-

ing and highway transport.

The development of the activities of

the division, the rapid increase in the

enrollment of graduate and special ma-

ture students, and the expansion of the

work of the highway laboratory, influ-

enced the Board of Regents to allot

20,000 sq. ft. of working space for the of-

fices, library, drafting room, graduate lec-

ture rooms, and laboratories of the divi-

sion of highway engineering and highway

transport in the new East Engineering

Building, which was opened for use at

the beginning of the present collegiate

year. The following keys to the plans

describe the uses to which the 25 rooms
In the basement and on the first floor

of the north wing have been assigned.

MODERN rONSTRUniON OF
BRICK PAVEMENTS

Bif Will P. Blair, Vive-President, National
Paving Brick Manufacturers' Association,

Engineers' Bldg., Cleveland, Ohio

(Editor's Note: The following paper
was presented by Mr. Blair at the annual
convention of the American Society for

Municipal Improvements at Atlanta, Ga.,

Nov. 12-16, 1923.)

At the meeting of this society at New
Orleans, La., in 1919, we stressed the lack

of information as to the conditions upon
which we place the wearing surfaces of

our streets and roads. We little realized

then that our suggestions would be taken

as seriously as they subsequently were.

Results did follow by the appointment of

a committee by the Federal Highway
Council, for research of natural influences

involved in the subgrade and its relation

to road surfacing and traffic.

One of the principal discoveries influ-

enced by the activities of this committee,

disclosed the fact that subgrades of most
soils throughout the country were sub-

ject to contraction and expansion, due to

the influence of water. That the forces

of expansion in the case of a saturated

subgrade was one of extraordinary power,

often resulting from its expanding power
in the destruction of rigid surfaces, such

as cement-filled brick roads, which hith-

ei-to had met with the approval of the

industry.

As soon as this fact was established,

together with information ascertained as

to other agencies of destruction, it be-

came perfectly apparent that the con-

struction of brick wearing surfaces

would have to be changed, in order to

meet with less effect the destructive

agencies discovered.

In the meantime the manufacturers of

vitrified brick, through their local organi-

zation known as the Western Paving

Brick Manufacturers' Association, had

discovered and utilized a certain refined

asphalt, which had the quality of main-

taining its place in the brick joints under

extreme high temperature, and did not

become rigid and fragile under the in-
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flueuces of low temperature. Experience
with this filler, covering a period of about
eight years, demonstrated its extraordi-
nary merit.

It was at once recognized, in view of

the newly discovered agencies of destruc-
tion of rigid pavements, that this method
of construction, using this character of

asphalt as a filler, afforded sufficient

flexibility, so that these forces operating
with an upward thrust against the brick
surface, had little injurious effect. It

was proved by experience that this filler

practically protected the edges of the
brick equally as well as the cement filler.

In the light of this knowledge there was
but one thing to do, and that was to
strongly recommend to the engineers and
the public the use of this particular re-

fined asphalt as a filler for brick pave-
ments, as affording a quality subject to

the least possible injury from either traf-

fic or these natural agencies of destruc-
tion, and this in brief is the reason for

the National Paving Brick Manufactur-
ers' Association strongly recommending
this method of construction.

It must be understood that the use of
asphalt filler in no way obviates or les-

sens the necessity of carefully complying
with the details of construction, which
are so well understood to contribute to

the worth and durability of a brick pave-
ment. Nor is the mere use of this filler

sufficient to realize the ideal pavement
possible, unless the exact and proper re-

finement of the asphalt is used and it is

properly and skillfully applied. Its use
must also be accompanied by the skillful

installation of other requisites of the im-
provement as a whole, which constitute
and are necessary for the ideal finished

pavement.
These requisites are unfortunately oft-

en either carelessly dealt with, or ignored
altogether, and are bound to result in

unsatisfactory pavements. It is essential,

of course, that the filler be applied so
that the joints shall be completely filled.

Other important details subject to neg-
lect and oversight are:

First—The stabilization of the sub-

grade, by reducing to a minimum the
possible moisture content.

Second—The smoothness of the artifi-

cial base.

Third—The uniform compression of the
sand bed upon which the brick are
placed. Unless compressed, the brick
wearing surface will ultimately conform
to any unevenness of the base surface.

This requirement can only be accom-
plished by using a hand roller and filling

the depressions noticed after each roll-

ing. Three to four repetitions are neces-
sary to accomplish the desired result.

Compliance with these details will secure
an ideal pavement, and avoid the im-
pairment of the pavement of all possible
destruction from contraction and expan-
sion forces.

RESURFACING PAVED STREETS
By D. I. Elder, Currie Engineering Co.,

Municipal Engineers, Webster
City,, Iowa

There is one economic question con-
nected with this subject of resurfacing,
which is: "Why is it necessary?" And
the immediate reply is: "That the exist-

ing surface has failed." Then arises the
question: "At just what stage of disinte-

gration is resurfacing required?" And
the proper answer to this question re-

quires the exercise of considerable busi-

ness judgment. It is not possible to set

a rule that will hold in all cases, but
each project requires consideration on
the basis of the factors involved.

When to Resurface
In the first place, on account of the

expense involved, it is advisable to put
off the day of resurfacing as long as pos-

sible, if the pavement can be maintained
in good condition by timely repairs. Not
long ago, in one of the engineering pe-

riodicals, the experience of an eastern
city was given, in which the subject of

maintenance and resurfacing was taken
up from the standpoint of management
and accountancy. Records were kept for

a long period of years showing the initial

cost of each paving job and the annual
repair bills for each. In that city it had
become the rule that resurfacing was
warranted as soon as the annual repair

cost had crossed a certain line, the
amount representing a tax sufficient to

pay for resurfacing in the course of a
few years.

Oood Pavement Invites Traffic

A pavement has been defined as a base
that is sufficient to transmit the load of

traffic to the soil, and a surface that will

resist abrasion. When, therefore, the

pavement fails, it is necessary first of all

to find out why, and to make the restored

surface adequate for the needs as they
exist and for those that can be forecast.

In this connection I must say that a
common experience in considering the
plans for resurfacing an old street is as
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follows: The argument is advanced that

the cost should be kept as low as pos-

sible to permit the improvement being
considered at all, and for that reason the

type of surface and construction details

should be specified with regard to rather
light traffic, the statement being frequent-

ly made: "These streets do not have
what you might call heavy traffic." The
reply it: "That the traffic the restored

surface is going to receive cannot be
predicted on the basis of that now being
routed over this street, for the reason
that it is too rough to permit much traf-

fic. As soon as a smooth surface is laid,

then the chances are the street will be
used more. A good street is an invita-

tion to traffic." If a pavement has failed

under one given set of conditions, it is

well to assume that in future conditions
will be even more severe.

Causes of Pavement Failures

At this point it is well to inquire into

some of the general causes for the failure

of some of the pavements that will re-

quire resurfacing, and in many cases the
pavement is of an obsolete type. I have
in mind particularly some of the old

brick pavements that were laid without
a concrete foundation, on a generous
sand cushion and with a sand filler. Now,
while such a pavement might have been
all right for horse-drawn traffic for a
time, soil shifting, trenching and uneven
settlement of the sand cushion have left

the surface in humps and depressions. In

some cases the brick used were not as

hard as are required for present practice,

and the edges are badly chipped. Traffic

over such streets is usually very light at

the present time if any other routing can
be found, and where this is the only prac-

tical route for traffic, the speed is re-

duced.

Construction Faults

Formerly, many thought that a 4 in.

concrete base was sufficiently thick, and
that the mortar could be somewhat lean-

er than that in use now. Also, it used
to be the custom in laying a concrete
base, when stopping work at night, to

make a joint as follows: The last con-

crete that was poured was flattened out
to a thin edge; then in the morning when
starting work, the fresh concrete was
poured on top of this thin edge poured
the night before, and the surface carried

from that point on. This made a sort of

sliding joint, and it was thought neces-

sary to provide for expansion and bridge
the joint. But now some of these joints

are found badly shattered or lapped, ap-

pearing in the surface of the street as a
hump. Again, in cases of lean concrete
it is often found that where cracks are
formed by contraction, the concrete at

the edges of the cracks is badly shat-

tered, resulting from pressure when they
have expanded again.

Inspection

Another general cause for rapid de-

terioration in pavements can be brought
under the head of specifications, inspec-

tion and construction. Many pavements
have failed because the specifications

were drawn so as to permit the use of

materials, mixtures and construction

practices that were not suitable for the

conditions to be met. Inspection includes

the preliminary examination of materials,

and the control of the mixing process in

preparing them for the street. Some-
times inspection has been what we may
term visual; for instance, the suitability

of gravel might be judged by examining
a handful taken at random from a pile.

Construction engineering includes the su-

pervision of the job while work is in

progress; and some failures are to be
traced to the fact that, where a certain

depth of concrete was specified, some-
thing less has been secured, and other

details of workmanship and finish have
not been carried out as the specifica-

tions have contemplated.

Cheap Pavements
One further possible source of trouble

is found in the following condition: Sup-

pose an important street from a traffic

standpoint to be bordered by vacant
property that has a very low value for

purposes of special assessment; such, for

instance, as the street leading from the

center of town to the team tracks at the

railroad freight house at the outskirts,

and that connects with the primary high-

way from that point. The most econom-
ical pavement for such a locality might
be too expensive a type for the assess-

able property to pay for, and the needed
improvement has to be built of a less

expensive type with the expectation of

later resurfacing.

Rebuild to Suit Traffic

Now this discussion of the causes for

failure of a pavement leads up to the

proposition that when the surface is final-

ly restored, the pavement should be a
permanent piece of construction designed

to meet modern traffic. Before the plans

for any resurfacing project can be decid-

ed, it is necessary to make a thorough
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investigation of the existing pavement,
and of the traffic conditions it will have
to meet, and then decide what is to be
done. Without such an investigation and
plans made after mature consideration,
the taxpayers may be disappointed in the
short life of the restored surface.

Foundation Strength
Apparently the abrasive action of traf-

fic is much less a factor in the destruc-
tion of the surface than was formerly
supposed; and I believe it is now being
recognized that the strength of the foun-
dation is the biggest factor in the mod-
ern pavement. Therefore, in making
plans for the restoration of the surface,
the base or foundation is the first point
requiring consideration. For, if additional
strength is needed in the base and is not
provided, difficulty is sure to develop
later on.

Curb and Croitm
Of course the height of the curb and

the crown of the street will, in some
situations, limit the plans for treatment
of the surface. But consider the case of

a pavement which was not originally de-

signed to meet present loads, consisting
of only 4 ins. of a comparatively lean
concrete. Investigation may reveal such
a shattered condition of the base that
renewal of a flexible surface would be
only a temporary improvement. It has
been suggested that, in such a case, the
addition of 3 or 4 ins. of rich concrete,
finished for the new surface, be applied.

Brick Salvage
The treatment of old brick pavements

requires special consideration in each in-

stance. There is a possibility for some
salvage in the brick if, upon examination
and test, it is found that the brick are
suitable. For if an uneven brick surface
is due to shifting of a sand cushion and
to broken edges, they may be taken up
"and laid with the worn edges down, upon
a concrete base, with a sand cushion
stiffened with a little cement, and with a
bituminous filler. On the other hand, it

may prove more economical to cover the
old brick with an asphaltic type of sur-

face, using an asphaltic concrete binder
to fill up the depressions in the old sur-

face and bring it up to the proper grade
and crown.

Old Concrete Pavement
An old concrete pavement presents a

variety of possibilities, except that the
depth of the curb is a limiting factor.

After repairing the broken places, and
if the ba.se is sufficient, an asphalt or a

brick surface may be applied, or even an
additional thickness of concrete.

Asphalt Pavements
Asphalt pavements, on account of the

elasticity of the surface and its plastic
nature, present another special problem.
The usual condition of an asphalt street
that has failed is that the surface has
shoved under traffic, and has formed
waves of such height as to give the im-
pression that the base is broken and has
turned up on edge. Usually, examination
shows the base to be in good condition,
but the asphaltic mixture so far disinte-
grated that water and frost are able to

continue destructive action. Often the
surface has broken out in places, leaving
the base bare. It is often recommended
that a thin layer of surface mixture be
applied to a wrinkled surface, but this

can be considered only a palliative, if

the cause for pushing was the instability
of the mixture used.

Topeka Mix
For many years a popular type of as-

phalt pavement has been the Topeka mix-
ture, or asphaltic concrete, whose char-
acteristic is that it is composed of

crushed stone finer than l^ in., mixed
with fine sand and asphaltic cement.
After the wear of a little traffic, the
coarse stones appear in the surface as a

mosaic. The popularity of this type of

mixture is that it is somewhat cheaper
than others, while presenting a very
smooth riding surface, and large yard-
ages are in use and still being built. But
it has been authoritatively stated that
this type is tending to shove under traf-

fic, unless it is laid on a binder. In bitu-

minous pavements of the coarse aggre-
gate type, one of the agents of destruc-
tion is water which penetrates along the
edges of the coarse stones. And if the
stones be of a porous nature, as lime-
stone, frost completes disintegration.

Some pavements of this type show a sur-

face pitted with holes where stones had
once lain. I believe it is the recognized
principle of those now interested in the
asphaltic concretes that the preservation
of the surface is to keep it waterproof by
the application of a hot sand and asphalt
mixture, rolled on to form the wearing
surface.

Asphalt Mixtures
In dealing with an asphalt pavement

that has failed, the first necessity is to

examine the existing mixture to deter-

mine its condition and grading. This is

especially important. The art of asphalt



230 MUNICIPAL AND COUNTY ENGINEERING Vol. LXV—

5

paving was developed in earliei' years by

a process of trial and error, good and bad

pavements resulting. Later research con-

ducted upon these older pavements has

revealed the standards by which it is

necessary to govern the mixtures and the

construction details in order to build an

asphalt pavement whose wearing quali-

ties can be predicted with any certainty.

An examination of the mixture from an

old asphalt pavement that has failed

usually reveals the fact that some of the

standards have been violated. Exceptions

are to be found in the case of city streets

where the asphalt borders car tracks, and
the traflBc is so continuous that the nor-

mal wear of years occurs in a compaa-
tively short period. The other extreme
is the case of a street that receives al-

most no traflBc, and the asphalt cracks

because there has been too little traflfic

to keep it kneaded into a smooth surface.

In case examination shows that the

mixture is faulty, there is only one rem-
edy, which is to remove it and replace it

with a proper mixture, properly con-

structed. On the other hand, especially

in the case of pavements of the coarse

aggregate type, if it is found that the

composition is inherently stable, and that

the surface is suffering only from the at-

tack of weather, it may be restored by
the application of an inch or more of a

hot sand and asphalt mixture; in other

words, a sheet asphalt mixture, that con-

forms to modern standards.

In many localities the resurfacing issue

is becoming acute, and it is here desired

to point out that in the past few years

our paving standards have changed to

meet conditions that were not dreamed
of in the earlier years. So many possi-

bilities for renewal are apparent to one
who gives the matter thought that there

is ample room for the exercise of good
business judgment. Good engineering

consists not only in constructing durable
improvements, but in constructing dur-

able improvements with the utmost econ-

omy consistent with good practice.

The foregoing paper by Mr. Elder was
presented at the recent annual meeting
of the League of Iowa Municipalities.

GRAVEL ROAD MAINTENANCE
IN MICHIGAN

By B. C. Tiney, Chief Inspecting Engineer,
Michigan State Highway Department^

Lansing, Michigan

We have, in the trunk line and state

rewarded road systems of Michigan about

12,250 miles of improved roads, of which
about 9,250 miles, or 75 per cent, are

gravel surfaced. The general distribution

of gravel throughout the state, together

with the comparative simplicity of con-

struction and low first cost of this type

account fo r the large percentage of

gravel surfaces.

Since the advent of the motor car in

large numbers, the maintenance of these

gravel roads has become one of the most
serious problems confronting highway of-

ficials of Michigan. The increase of the

legal speed limit to 35 miles per hour has

added further to the diflBculty and cost

of this maintenance.
The moisture content of the gravel is

an important factor in the work of keep-

ing the surface smooth, as shown by the

ready formation of ruts and holes after

a heavy rain and the tendency of the

surface to ravel in very dry weather.

The dry weather condition is probably

the more serious, as it is usually coinci-

dent with the peak load of tourist traf-

fic, and the patrol work is very ineffec-

tive without a certain degree of moisture

in the surface.

Graders and Drags
Several types of graders and drags are

used in patrol maintenance. A survey of

this equipment in the state shows that 53

per cent of the counties are using horse-

drawn machines entirely, while the oth-

ers have either wholly or partially adopt-

ed motor equipment. The larger coun-

ties prefer the motor equipment because

of the greater eflBciency in covering a

large mileage. The grader or drag pulled

by a tractor, or the tractor and blade in

one unit are used, but the most popular

equipment, perhaps, is the two or three

ton motor truck with a spring scraper

attached underneath. This is very satis-

factory if operated at a speed of not to

exceed 8 or 10 miles an hour, but does

less effective work at higher speeds. The
spring scraper is used only for floating

loose material, and should be supple-

mented by a heavy grader and tractor

after rains, to plane the surface and

eliminate ruts and holes.

Resurfacing With New Gravel

The gravel surface is also kept smooth

by an occasional resurfacing with new
gravel. A satisfactory material for this

purpose is that ranging in size from 54

in. down, and having about 75 per cent

retained on a ^-in. screen. A partially

crushed gravel has been found desirable.

The application, if limited in depth to
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about an inch, will not be objectionable
to traffic, and this represents about the
minimum amount of gravel that should
be returned to the road each year to re-

place that which is worn away. The road
should have a covering of about ^ in.

of loose material at all times, for efficient
floating.

Formation of Chatter-Bumps

One of the greatest enemies to smooth-
ness in a gravel road is the oversized
stone. Stone over 1 in. in size should be
rigidly barred from the top course during
construction, and certainly should not be
permitted in anj resurfacing material.
The tendency of the large stone to work
to the top by frost action is well known.
Whenever a car strikes an obstruction
such as a projecting stone, the springs
are at first depressed and then expanded,
lifting the weight of the car from the
road. When the springs return to their
original position the weight of the car
strikes the road surface, causing small
depressions. The spinning drive wheels
also kick back some gravel and increase
the tendency to form holes. This process
continues and the holes grow rapidly in

size and number until we have a whole
series of corrugations or "chatter-
bumps." Wet weather and flat grades are
especially favorable to their formation,
as water collects in the holes and is

thrown out by the traffic, carrying fine

binder material with it.

Bust Control

Perhaps the most disagreeable feature
of the gravel road is dust. The discom-
fort not only to the motorist but to the
resident along the road, together with
the danger added to highway traffic by
dust, make its elimination or reduction
a matter of prime importance to highway
officials.

On secondary roads having a traffic up
to about 300 vehicles per day, the dust is

not extremely objectionable. Our ti'affic

census shows that of the 3,245 miles of
trunk-line gravel roads, we have about
20 per cent, or 650 miles, carrying a traf-

fic of less than 300. About 35 per cent,
or 1,135 miles, carry a traffic between 300
and 600, while about 45 per cent, or 1,460
miles, carry over 600. A census of the
county systems would probably show
larger percentages in the lower traffic

divisions.

Those gravel roads having a daily traf-

fic of more than 300 vehicles demand
some form of dust elimination or reduc-

tion if they are to render 100 per cent
service to the public. Two forms of dust
palliative have been used in Michigan,
namely calcium chloride and light as-
phaltic oil. These two materials function
in a similar manner. Their proper use
does not permit of application in suffi-

cient quantities to entirely eliminate the
dust, as this results in the formation of
a surface crust which soon breaks up
into holes and necessitates scarifying. If

applied in smaller quantities at more fre-

quent intervals, however, the dust may
be reduced to a point where it is not ob-
jectionable and still leave enough loose
gravel on the surface to be floated back
and forth in patrol work. A uniform cov-
ering of ]^2 to 1 in. of loose material over
the road surface before applying the dust
layer is very desirable. Sections not hav-
ing this cover are observed to glaze over
and then break up into holes within a
few weeks.

Calcium Chloride

Between four and five thousand tons of
calcium chloride are used annually in
this state. The best practice is to apply
from ^ to 1 lb. per sq. yd. for the first

application and ^ lb. per sq. yd. for the
second application, or perhaps make a
second and third application of ^ lb.

each, depending upon local conditions. A
total of 2 lbs. per sq. yd. is usually ample
to lay the dust for a period of 3 to 3 1^^

months. The cost of this work ranges
from $225 to $300 per mile for a season.
In some sections of the state, traffic and
local conditions are such that one appli-

cation of about I14 lbs. per sq. yd., placed
on an 8-ft. strip in the middle of the road,
renders it fairly dustless for the season.
The chloride on this 8-ft. strip is worked
to the edges of the road by traffic and
patrol work, and under this system the
cost has been reduced to about $125 per
mile.

Light Asphaltic Oil

Light asphaltic oil has not been used to
any great extent in Michigan as a dust
layer, it having been tried experiment-
ally during the last three years. About
44 miles of road were treated in 1923.

The oil used conformed to the State
Highway Department's specifications for
this material, and was applied by pres-

sure distributor, without heating. The
first application consists of 1-6 to 1-5 gal.

per sq. yd. and renders the road fairly

dustless for a period of about six weeks,
after which a second application of about

14 SSil. per SQ. yd. is necessary. The re-
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lation between the quantity of oil applied

and the amount of loose gravel on the

road is important. The above quantities

would apply to a surface having a uni-

form covering of about 1 in. of loose ma-
terial.

The most common error in oil treat-

ment has been the use of too much oil

in the second application, resulting in

matting of the surface and subsequent
roughness. The cost of two-application

work in counties doing a rather small

mileage has been about $400 per mile.

One county which is particularly well

equipped for doing this type of work,
made one application on 41 miles of road
this year at an average cost of $132 per

mile. This was applied to a width of

12 ft.

Success With Dust Layers

Summarizing our experience with dust

layers, we believe that the things most
essential to their successful use are:

First—Proper control of the material

by specifications.

Second—The presence of a uniform
covering of loose gravel on the road be-

fore treatment.

Third— Application in sufficiently

small quantities to avoid solidifying the

surface.

We have some 1,400 miles of trunk-line

gravel roads carrying a traffic of more
than 600 vehicles per day, and ranging in

some cases to as high as 3,000 per day.

There are, in addition, some county grav-

el roads having a daily traffic in excess of

600. The ultimate solution in case of the

heavy traffic gravel road is, of course, to

reconstruct with a permanent type of

pavement. The time required to finance

and build this large mileage of pavement
will necessitate the maintenance of some
heavily traveled gravel roads for a num-
ber of years.

Bituminous Surface Treatment on Gravel

A partial solution of this maintenance
problem may be found in the bituminous
surface treatment on gravel, in the same
manner as applied to macadam. We now
have about 53 miles of this type of main-

tenance in the state. It cannot be suc-

cessfully used on all kinds of gravel, and
should be attempted mainly on those

roads containing a high percentage of

stone, thoroughly compacted. The nearer
this approaches a macadam structure the

better will be the results of treatment. A
few of these roads received an initial

treatment several years ago and have

since been given lighter treatments.
Twenty-six miles were given a first treat-

ment in 1923.

The principles governing the surface
treatment of gravel roads conform very
closely to the established practice in sur-

face treatment of water-bound macadam.
In preparing the surface sufficient blade
work should be done to eliminate ruts

and holes. This work may be continued
to advantage up to within two or three
days of time of treatment, provided the
gravel contains enough moisture to shape
well. The surface is then thoroughly
swept, removing all loose material and
exposing the large stone. Particular at-

tention should be given to cleaning the

edges, and traffic should not be permitted
to use the road between the time of

sweeping and treating.

Bituminous material is applied first as

a prime coat at the rate of about 2-10 of

a gal. per sq. yd., and allowed to pene-
trate for 24 hours or more. The second
application is made in the amount of

about 3-10 of a gal. per sq. yd., followed
by a cover of stone or slag chips or pea
gravel.

The hand maintenance which must fol-

low this treatment is best conducted by
mixing some of the same bituminous ma-
terial used in the treatment with coarse
sand. This is usually done with a small
concrete mixer at a central location and
the mixture is stocked in small piles

along the road. Small surface breaks are

easily repaired with this mixture. We
have found that on gravel there is more
tendency toward surface peeling, the

first year, than there is on macadam. One
man, equipped with a wheelbarrow and
shovel can, under normal conditions, keep
about 10 miles of road in good condition.

This patrol work should be followed up
consistently.

Cost of Maintenance

The cost of maintenance of gravel sur-

faces having a daily traffic of more than

600, by the system of patrol graders,

necessary resurfacing and dust pallia-

tives, ranges upward from $600 per mile

per year. A study of costs in a number
of representative counties of the state

would indicate that the relation between
cost and traffic is, I'oughly, that the an-

nual cost of this type of maintenance in

dollars per mile equals the average daily

traffic. That is, a daily traffic of 800 to

1,000 vehicles means an approximate an-

nual maintenance cost of $800 to $1,000

per mile.
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The cost of a bituminous surface treat-

ment is about $1,000 per mile for tile first

treatment and $750 per mile for subse-

quent lighter treatments. We have rea-

son to believe that not more than three

treatments will be required in a period of

four years, w^hich would bring the aver-

age annual cost of treatment down to

about $625 per mile. In addition to the

surface treatment we have the patrol or

hand-patching work, which will cost

about $250 per mile, making a total an-

nual cost of $875 per mile. This cost

compares favorably with that of mainte-

nance by the system of patrol graders,

resurfacing and dast palliatives, for roads

of 800 to 1,000 traffic. The bituminous
treatment would probably be the cheaper
method for roads of higher traffic.

Extreme frost action may necessitate

scarifying and retreating some sections,

but very little of this has been required

on treatments of several years' standing,

in this state. One or two failures of sur-

face treatments on gravel have been

partly due to lack of proper attention to

details in placing the treatment, but

largely due to the absence of patrol or

patchwork, and these failures only serve

to emphasize the importance of this lat-

ter phase of the work.

Aside from the consideration of cost,

the bituminous surface treatment con-

verts the gravel road into a higher type.

It provides absolute instead of partial

elimination of dust, and produces a good

driving surface, free from loose gravel.

Treatments placed this year have been

highly commended by the driving public

and the owners of abutting property. Re-

ferring to the surface-treated sections

placed this year on Trunk Line 65, north

of Ann Arbor, the Washtenaw County
Road Commission, in its annual report,

states that "no money ever spent for

road maintenance in this county has

given as much satisfaction to users of

the road, as well as residents along the

road."

The department feels that this type of

maintenance, if properly handled, will

provide a desirable intermediate step be-

tween the gravel surface and the pave-

ment.

The foregoing paper by Mr. Tiney was
presented at the recent convention of

the Michigan State Good Roads Associa-

tion.

CONTROL OF STREAM POLLUTION
By Charles F. Dalton, M. D., Secretary, Ver-

mont Depnrtvunt of Public Health.

(Editor's Note: Following is the text

of the report of the Committee on Sani-

tary Engineering of the Conference of

State and Provincial Health Authorities,

held at Washington, D. C, May, 1923.)

Streams since time immemorial have
been considered the logical place for the

disposal of all kinds of waste and refuse,

and every community situated on a
stream considers it its inalienable right

so to use it, regardless of the effect it

may have on a neighboring community.
This practice has and still is so general
and has been so persisted in that in many
instances it has become a serious menace
to public water supplies.

The importance of the control of

stream pollution was very forcefully

brought out in a Progress Report of Com-
mitte on Industrial Wastes in Relation to

Water Supply, of the American Water
Works Association Standardization Coun-
cil, published in May, 1922.

This committee conducted studies of

the effect of discharge of industrial

wastes into streams on water supplies

and tabulated the results by states. This
shows that more than half of the states

have suffered more or less damage to

public water supplies on account of pol-

lution by industrial wastes. To quote
from this report, "with the growth of in-

dustries the injurious effects of industrial

wastes upon water supplies and water
purification processes are becoming more
and more important. Serious troubles

from this source have already been expe-

rienced in numerous places and water
supplies are being menaced to a greater

and greater extent by the discharge of

industrial wastes into existing or poten-

tial sources of water supply. The subject

of industrial wastes in relation to water
supply is, therefore, very timely, and of

vital importance."

Public Water Supply of Nation
Threatened

It is the opinion of your committee that

the above quoted statement is beyond
refutation. Anyone at all familiar with
the conditions cannot fail to see the grave
danger threatening the public water sup-

ply of the nation, nor to recognize the
necessity of proper control of disposal of

wastes, not only from the industries, but
of a domestic nature, so that the water
supplies may be safeguarded. The above
mentioned report shows an average of ten

supplies each, in the states from which
replies were received, have suffered from
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this trouble, one state alone reporting 138

supplies affected. It states that "the ex-

tent of the pollution may be so great as

to interfere with the ordinary water puri-

fication processes or actually to render
such process incapable of producing a sat-

isfactory water." It is not difficult to

foresee what this means, if allowed to

continue uncontrolled. Already cities

have been put to great expense, to seek
new sources of supply, when proper con-

trol of waste disposal would have been
the wiser from an economic point of view.

However, in the absence of proper au-

thority or control this method has been
rendered impossible.

Beet sugar refineries of Ohio have se-

riously affected the water supplies of that

state, the State Board of Health report-

ing that "The vegetable organic matter
increased the color and bacterial content
of the water, and interfered with the fil-

tration and chlorination processes. The
ordinary purification facilities, including

storage, aeration, coagulation, filtration

and chlorination, were only partially ef-

fective in remedying the objectionable

effects."

Pollution by Mine Drainage Serious in

Some States

Pennsylvania and West Virginia have
reported serious trouble from discharge

of mine drainage water into public water
supplies. Engineering and Contracting
for Feb. 14, 1923, contained an article by
Mr. J. W. Ledoux, Consulting Sanitary
Engineer, entitled "Water Supply Con-
tamination by Mine Drainage." It is a
discussion of the situation in Pennsyl-
vania, and brings out the seriousness of

conditions from the water supply point of

view. In some sections of the state the
problem has already reached the stage
where careful study is necessary to de-

cide whether the sacrifice of the water
supply or of the coal is best from an
economic standpoint. It has been esti-

mated by Mr. C. A. Emerson, formerly
chief sanitary engineer with the Penn-
sylvania State Department of Health, that

the cost to the State, of this pollution by
mine drainage, is more than eight million

dollars annually. In some instances it

has been necessary to abandon a water
supply and seek another source, on ac-

count of the acidity produced by mine
wastes. The cost of chemicals for treat-

ing the water has been prohibitive, nec-

essitating the procurement of another
source of supply.

Phenol Wastes Difficult to Control
Another source of trouble, and one

which is not dependent on natural, geo-

logical deposits to delimit its field, is

waste from gas and coke plants and from
wood alcohol plants. Milwaukee has suf-

fered badly from tastes and odors in its

water supply produced by wastes of this

character. They are responsible for the
so-called "creosote" odors and tastes In

water, which are intensified by chlorine
disinfection. As it is a generally recog-

nized fact that all surface waters should
be disinfected before use as a domestic
supply, and as these "creosote" odors are
noticeable even in very great dilution,

one part of waste to ten million parts

of water, the menace to water supplies
from this source is apparent. At Mil-

waukee it was found that the tastes were
produced by one part of waste in 500,-

000,000 parts of chlorinated water. It is

evident that under such circumstances,
natural dilution, especially in streams,

cannot be relied upon to prevent trouble.

According to the report of the Committee
on Industrial Wastes in Relation to

Water Supply, above referred to, no sat-

isfactory method of water purification

has been found, to eliminate the tastes

and odors due to the phenol wastes. It

has been found necessary to begin cor-

rective measures on the waste before dis-

charge into a water supply. At Mil-

waukee experiments with the activated

sludge process of sewage disposal indi-

cate that this will be able to protect the

water supply even when the phenol car-

rying wastes in the sewage are very con-

siderably increased.

Some sections of the country are af-

fected by the salt water and crude oil

from operation of oil wells. The dis-

charge of salt v,^ater from oil wells causes

the majority of trouble from this source.

It not only pollutes the surface waters
but in some cases, notably in Oklahoma,
underground waters have been affected

through adandoned wells which were in-

effectively plugged. Oil refinery wastes
also cause trouble. It is reported by Mr.

F. M. Veatch that the Verdigris River

has been so badly polluted by these

wastes that at times it is impossible to

wash dishes in the city water of several

cities without leaving a taste on the

dishes.

Examples of Stream Pollution Numerous
We have mentioned some of the most

glaring examples of stream pollution by
industrial wastes. It does not appear to

your committee to be necessary to burden
you with a detailed reference to result

of contamination of water supplies by
each individual type of industrial waste.

The literature is replete with such illus-
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(lations. in fact, the bibliography on the
subject would be nearly as long as this
report itself. The problem has received
lecognition by communities, State Health
Hoards and by the Federal Health Serv-
ice, and thousands of dollars have been
spent in making investigations for the
purpose of correcting existing evils of
this character, or to find some means by
which it can be prevented in other places.
Many other types of industrial wastes
may be as obnoxious as those mentioned
above, for example, chemical manufactur-
ing wastes, corn products wastes, dye
wastes, leatherboard and strawboard
wastes, wastes from munition plants,
pulp and paper mill wastes, tannery
wastes, textile industry wastes, both from
woolen and cotton mills and many others
are on record as having seriously affected
the quality of existing water supplies, or
rendered potential sources unfit for use.
The States of Connecticut and New Jersey
have made numerous investigations of
streams, and practically every stream in
those states has been found to be more
or less seriously affected by wastes of
one sort or another.
The States of Pennsylvania, Ohio, Min-

nesota, Wisconsin and others have found
very similar conditions, and it is the be-
lief of your committee that most of the
states would find that many of their
water supplies are facing a grave danger
from this source if thorough investiga-
tions were made. In view of the fact
that practically every kind of industrial
waste may be considered as a potential
source of pollution of water supplies, the
importance of early recognition of this
problem cannot be over-estimated.

Prevention of Pollution Most Imiwrtant
It is not our intention' to outline meth-

ods of correction of existing evils of this
character, for two reasons. First, be-
cause no remedy has been found to cor-
rect the water after the pollution has oc-
curred, and second, because each indi-
vidual case is a problem by itself which
can best be corrected after thorough
study of conditions. Our object in dis-
cussing this subject is rather to bring
to the health authorities a realization of
the seriousness of the problem, in the
hope that it may direct the attention of
some of the less afflicted to the dangers
ahead, so they may take steps to prevent
a wholesale destruction of water supplies
in their state. Boards of health are
charged with the duty of preventing the
preventable diseases, and of securing the
people against unnecessary exposure to
disease. It is also their duty to prevent

conditions which cause disease. It is a
well recognized fact that a good water
supply is one of the most potent factors
in maintaining good health. The work of
preservation of the sanitary and esthetic
quality of a public water supply is there-
fore, a logical and proper part of the
duties of such health boards. The
esthetic consideration is included be-
cause if a water, although safe from a
sanitary point of view, is objectionable on
account of tastes or odors or for some
other physical characteristic, it may
cause consumers to turn to other sources,
which may not be safe, thus creating a
strictly public health problem.

It has been learned that in most of the
states where serious industrial waste
problems have occurred, the state boards
of health have some control, but in only
five has ample authority been given the
health authorities fully to control con-
ditions. Practically all the states report
that enforcement of the laws is materially
hampered for lack of sufficient appropria-
tions for field and laboratory personnel.

Three Lines of Procednre in Correcting
Conditions

In general there are three lines of pro-
cedure for correcting unsatisfactory con-
ditions due to pollution by industrial
wastes, namely:

1. Purification of the water.
2. Treatment of the industrial waste

before discharge.
3. Preventing the discharge of the

wastes into the water supply.
The boards of health should have suffi-

cient authority to compel the employment
of one of these, but before ordering any
particular community or industry to car-
ry out any measures, a careful study
should be made to determine which is the
best remedy, giving due consideration to
established industries.
Legal Atithority and Adequate Appropria-

tions Necessary
It is believed by your committee that

the control of stream pollution for the
protection of existing and potential water
supplies is one of the most important
problems with which the Sanitary Engi-
neering Divisions of the State Boards of
Health have to deal, and the health
boards of our states should see to it that
every effort is made to secure the en-
actment of laws to place in their hands
the necessary authority to enable them
effectively to control the situation, and to
secure adequate appropriations to provide
the necessary field and laboratory work-
ers to carry out the investigations. A
change of policy in some states will be
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necessary, in order to give the public the

protection to which it is entitled.

This is one of the many problems con-

fronting the sanitary engineer in the

state health departments, but in view of

the trend toward destruction of all sur-

face sources of water supply, it is be-

lieved to be of sufficient importance to

take a prominent place in our report. It

is hoped that this presentation of this

subject will stimulate discussion which
will be of help to those states which are

not yet seriously affected, to the end that

they may institute preventive measures
and thus avoid the diflBcult and expensive
corrective measures to which some of

our states are already put.

CONSTRUCTION OF OUTDOOR
SWIMMING POOL AT CEDAR

RAPIDS, IOWA
By Howard R. Green, Consulting Engineer,

SOS Bever Bldg., Cedar Rapids, Iowa

The factors governing the design of a
large, outdoor swimming pool built this

year on the grounds of the Country Club
at Cedar Rapids, Iowa, were as follows:

To fit the finished pool into the rugged
topography of the location with natural

effect; to build a pool suflaciently large

to accomodate some 350 members and
their families, providing ample separate
areas for the use of swimmers of vary-

ing ability with safety and convenience,
and to keep the expenditure for construc-

tion under $10,000.

The location reserved for the pool was
a natural ravine, cutting through a 100-ft.

bluff along Indian Creek. The channel
of the ravine sloped toward Indian Creek
at the rate of about 14 ft. in 100. The
sides of the ravine rose from a rounding
bottom at the rate of about 20 ft. in 100.

The pool as built in this ravine is pear
shaped and measures 138 ft. along the

axis of the ravine and 120 ft. in maxi-

mum width. The lower end of the ravine
was dammed by the construction of a
circular wall having a radius of 50 ft. for

most of its length. The total length of
the wall is 150 ft., the top being 1 ft.

above water level and the central 48 ft.

having a height from top of wall to top
of footing of 13.5 ft, giving a maximum
water depth of 12 ft. The footing from
the ends of this central maximum sec-

tion rises at a uniform grade until, at

the extreme ends, the height of the wall
is 1.5 ft. from top of footing to top of

wall. The length of the water line

around the edge of the pool is approxi-
mately 400 ft. and with the exception of

the walled portion, the floor slab gradu-
ally rises to form a beach, the maxi-
mum slope being 1 to 2\^.

The shallow end of the pool has an
area of 2,600 sq. ft. varying in depth from
1 ft. to 2.7 ft. This area is separated by
a rope and floats from the rest of the

pool and is reserved for the use of chil-

dren. The next area of 2,600 sq. ft,

ranging from 2.7 ft to 5 ft in depth,

is used by novices and affords a straight-

away averaging 25 ft by 90 ft of swim-
ming depth. A deeper swimming area
ranging from 5 ft. to 8 ft. in depth, hav-

ing an area of 3,500 sq. ft. affords a
space of approximately 30x90 ft for

competitive swimming events. The re-

mainder of the pool, which is the only

portion bounded by the wall, provides

2,600 sq. ft. for diving, the depth ranging
from 6 ft. to 12 ft. and there being 107

ft of wall with 6 ft or more water
depth. Two spring-boards and a diving

tower are symmetrically located at the

deep end of the pool, all inside the 12-ft

depth line.

Around the outside edge of the beached
portion of the pool, a gutter varying in

depth from 6 to 10 ins. acts as a scum
gutter for the pool and an intercepter for

storm water flowing from the terraces

VIEW OF LlA.RGE, outdoor SAVIMMING pool, of cedar rapids, IOWA
COUNTRY CLUB



November, 1923 MUNICIPAL AND COUNTY ENGINEERING 287

arouud the beach. Four catch basins
carry off the water from this gutter
through 8-in. vitrified tile lines and four

%-in. galvanized pipe lines constantly

play water into the gutter to furnish a
foot wash for the bathers entering the
pool. The entrance is at the shallow end
and is approached by concrete stairs

coming down the terrace. Sub-drainage
is afforded by one line of 8-in. vitrified

sewer pipe encircling the entire location

and a gridiron of 4 and 6-in. tile laid

underneath the floor. These tile lines are
laid in trenches 3 ft. deep in the clay

subsoil. No. 2 sewer pipe being used with
no joint filler and the trenches being

Construction

As soon as the site was cleared of

trees, the excavation for the wall foot-

ings was made by hand. It was deemed
advisable to place the concrete of the
wall in one continuous operation. The
footing varied from 8 ft. by 16 ins. to

5 ft. by 12 ins. At the junction of the
footing and the 12-in. wall, the footing

rises at 45 deg. for ly^ ft. on both sides

of the wall. In order to effect continu-

ous operation, therefore, concrete sup-

ports 3x1 ft. in area and varying from
3 ft. to 2 ft. 6 ins. in height were con-

structed along the line of the wall at

about 10-ft. centers. On these supports

VIEW OF ONE SECTION OF NEW SWIMMING POOL AT CEDAR RAl'lDS, IOWA

back-filled with coarse river sand. The
sub-drain lines and gutter catch basins

are all brought to one common outlet

which affords an opportunity to gauge
the amount of leakage and in case of

serious break in the floor, the pool could

be drained before any great damage was
done. Fresh water flows into the pool

at the shallow end through a 4-in. city

water main, which is valved and metered
in a control manhole concealed in the

terrace. Gravity drainage is provided at

the deep end through a 12-in. cast iron

main running about 40 ft. beyond the

limit of the pool from the end of which
the water falls some 50 ft. to Indian

Creek. From this 12-in. drain line be-

tween the valve and the wall, a 6-in.

line runs to a pump and a chlorinator

house, where a motor-driven centrifugal

pump with a capacity of 450 gals, per

minute forces the water through a 4-in.

cast iron line around to the shallow end

of the pool, where it tees into the fresh

water supply line. In the pump house

is located a liquid chlorinating outfit

treating the water immediately after

leaving the pump.

tlie wall forms were constructed and
from the plate resting on these concrete
supports, the forms for the 45 deg. bevels

are hung. In ,order to bond these ped-

estals to the wall, steel dowels were
used and beveled 2x4's were set in the

sides and removed before the final plac-

ing of concrete. Tlie wall contained 100

cu. yds. of concrete, which was placed
in one 12-hour run.

Immediately after stripping the forms,

the inside face of the wall was smoothed
with carborundum bricks and the excava-

tion for the main portion of the pool was
started. The equipment used was two
Maney wheeled scrapers drawn by a

caterpillar tractor. The material was
deposited in thin layers behind the wall
and compacted by subsequent trips of

the tractor and wheelers. Operations

continued until the fill had reached the

top of the wall to a width of 10 ft, after

which the fill was built by dumping over

the edge. When the sub-grade under the

floor was practically finished, the sub-

drain lines were laid and back-filled with

sand.

In order to get a water-tight connec-
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tion between the floor slab and wall, a

lx2-in. cypress strip was Inserted in the

vertical face of the concrete wall foot-

ing, 3 ins. below the top of the footing.

The excavation was notched against the

face of the footing so that the concrete

floor slab extended 6 ins. below this strip.

Another strip was laid against the bev-

eled footing at grade of the top of the

floor, the floor slab being 6 ins. in thick-

ness on top of the horizontal footing

slab. Concrete was mixed at the shallow

end of the pool and hauled to location

in Ford dump trucks, hauling approxi-

mately 12 cu. ft. The surface was given

a wood float finish in order that it might

not be slippery under water. The wood
strip at the wall connection was re-

moved and the joint filled with asphalt.

Three construction joints between day's

work were built by a cypress strip em-

bedded in the body of the concrete with

an asphalt-filled notch immediately

above it. One-half-inch square steel rods

at 3-ft. centers both ways were used to

reinforce the floor slabs and these rods

were continued through the construction

joints. When completed, the pool had

the appearance of an immense spoon

with the end cut off by a circular vertical

wall. The capacity of the pool is ap-

proximately 400,000 gals. The terraces

around the beach were cut back at about

a 1 to 4 slope and sodded.

The pool has been in use since July 1,

1923, and from the results shown, it

appears that most of the objects desired

have been accomplished. The fact that

there are no step-offs except where the

wall serves as a warning and that the

floor slopes gradually from the water's

edge, has served to minimize accidents,

as was hoped. An 8-ft. square float an-

chored at the center of the wall circle

also acts as a safety device, it being

approximately 50 ft. to the shore or shal-

low water in any direction. The total

cost of the pool, including pumping and

chlorinating equipment, was $9,800.

KOEHRiNG COMPANY ANNOUNCES
NEW BALANCED VALVE

A new three-way balanced valve, the

culmination of years of study and ex-

perimentation, has been perfected by the

Koehring Company of Milwaukee and is

now installed as standard equipment on

Koehring 21E pavers.

Work on this new valve was begun in

1915 to overcome the difficulties of the

old three-way valve with a metal-to-metal

seat which never was wholly satisfac-

tory, due to unavoidable leakage when
the water which contractors are forced

to use contained hard substances which
cut the metal contacts.

This new valve completely eliminates

this trouble as there are no metal-to-

metal seats. All of the valve parts

which come in contact with water are

made of either bronze, brass, rubber or

leather, preventing corrosion. It is bal-

anced, automatically operated, perma-

nent, non-freezing, self-draining and com-

pletely accessible.

The rubber valve discs and the leather

plunger which receive the hardest usage,

were removed from some valves that had

NEW THREE-WAY B A L A N C E D
VALVE NOW STANDARD EQUIP-
MENT ON KOEHRING 21E PAVERS.

been in service for several seasons.

They were still in good condition and

were continued in service. These rubber

discs and leather plunger are standard

Jenkins parts carried in any hardware
store.

Inspection of the valve can be ma.de

very easily. Merely remove three bolts

and one pin connection and the entire

unit can be pulled out of the valve body.

The valve can be dropped back into

place without any fitting, adjusting or

worry. To turn the three bolts down and

make the pin connection to operating

levers, is only a few minutes' work. The
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valve is remarkable for its easy

accessibility.

A removable house protects the valve

and outside valve parts from stone, sand

and cement which may drop from the

charging skip.

An additional time-saving feature is

the automatic opening of the valve to

discharge water into the drum. The
illustration shows the valve installed on

a paver and the arm which opens the

valve when the skip is raised. The time

of opening the valve is adjustable in the

valve operating mechanism. A hand con-

trol is also provided for operating the

valve. The valve is balanced because

the pressures are equal, which allows its

easy operation.

For two years this type of valve has

been installed on Koehring pavers in the

field, functioning under the usual severe

conditions under which a valve must
operate. These valves were then re-

turned to the factory from time to time

for inspection and improvement. The
valve now announced is the result of

these years of expert designing, experi-

mentation and test and is the last word
in a paver three-way valve design.

The Koehring Company in addition to

its line of concrete pavers and construc-

tion mixers, manufactures also cranes,

draglines and power shovels.

SOME RECENT DEVELOPMENTS
IN WATER SUPPLY

PRACTICE
(Editor's Note: The following sum-

mary of the principal activities in the

water works field, as related to the de-

signer, builder and operator, is from the

annual report of the Committee on Water
Works and Water Supply of the Ameri-
can Society for Municipal Improvements.
Members of the Committee are: George

W. Fuller, Edward E. Wall and George G.

Earl.)

1. The past year, and particularly the

present autumn, has brought great anxi-

ety to many water works officials owing
to the protracted droughts. This applies

particularly to the northeastern section

of the country, in the New England and
North Atlantic States. In the suburbs of

New York, industries have been shut

down for lack of water and neighboring

cities have been called upon to help out

adjoining communities, where this is

practicable, to relieve the misfortunes of

a water famine which are seldom, if ever,

appreciated by the public until such a
calamity befalls them.

2. The past year has continued to be
an active period in the extension and
addition to water works plants which all

over the country are found in various
stages of development. This is largely
a result, of course, of the period of rela-

tive inactivity during and shortly after
the war, although prices of labor and
materials are higher than they were a
year ago and are now about double pre-
war prices. There are many sections of
the country where water works better-
ments are receiving more attention than
for several years previously. Water
shortage, threatened and actual, ade-
quately explains this situation.

3. Real steps in the acquisition by
municipalities of privately owned water
localities. This is particularly true in
the vicinity of New York, where agita-
tions for years and decades at some
plants have come to the front in some
places have finally produced an agree-
ment as to terms for acquisition. In part
this is related to the need of bringing
to an end deadlocks or disagreements as
to a future program where the private
company could not or would not provide
needed extensions and where municipali-
ties have held back with a view, in some
cases, of picking up bargains in water
plant purchases. Where factions have
gotten together and agreed on terms of

purchase, the figures, in most instances
at least, have not approached either of

the extremes earlier discussed.

4. Allocation of watersheds to differ-

ent subdivisions of the states in the
northeastern portion of the country is

receiving more and more attention. This
becomes a necessity as large cities in the
Boston, New York and other districts

find themselves obliged to look ahead to

meet the growing needs of water supply
at a date when the construction period
already approaches the time remaining
up to the date when additional supply
must be forthcoming to guard against

water famine.

5. Mechanical filters were introduced
in Atlanta some 30 years ago on recom-
mendation of the late Dr. Rudolph Her-
ing. This type of filter, which is em-
bodied in recent local extensions, has
come into more and more general use.

It has even entered the field in New
England, where there is a new plant of

this type recently put in operation at
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Cambridge, Mass. Mechanical filters will

also be used for the new water supply

of Providence. They are also a part of

the water purification projects at Albany
and Poughkeepsie, N. Y., deriving their

supply from the polluted Hudson River

water. The raw water is first passed

through a complete plant of the mechani-

cal type and then through filters of the

slow sand type.

6. The injunction suit, whereby the

Mountain Water Supply Company sought

to enjoin the discharge of coal mine
drainage into the streams tributary to

Indian Creek reservoir, was denied. An
unusual amount of attention has been

devoted during the year to the control

of industrial wastes, particularly in

Pennsylvania, where the jurisdiction of

various state departments coming in con-

tact with stream pollution has been re-

organized by the creation of a new
"Sanitary Water Board," having state

wide jurisdiction.

7. The newest step in the field of water

treatment is the use of an iodin salt at

Rochester, N. Y., for combating endemic

goitre. This is in conformity with the

recommendations of Dr. Goler, the City

Health OflScer. A two weeks' application

of sodium iodide at the rate of 0.64 pound

per million gallons has already been car-

ried out by the Water Bureau there. It

is expected that similar treatment twice

a year of the public water supply of 25

million gallons daily will eliminate

goitre, so prevalent in that city. Esti-

mates place the number of preventable

cases of goitre among children in

. Rochester each year at 2,000. This treat-

ment is based on the correction of a

deficiency in iodin found in certain

waters of the Great Lakes regions and

in the snow waters of Switzerland.

8. The new government standard for

the quality of public water supplies used

by the railroads and steamboats in inter-

state traffic has not yet been finally de-

termined upon. Data from various lo-

calities throughout the country have

been correlated and discussed for the

consideration of the special Water Stand-

ards Committee appointed by the U. S.

Public Health Service. This important

step has revealed the fact that there are

unfortunate instances where laboratories

do not use the same methods of analyses

and where those who express opinions

on the results of analyses do not fully

appreciate what the local data actually

signify.

9. An important step in the unification

of methods in handling the program of

water standards is the conclusion of

working committees of the American
Public Health Association and of the
American Water Works Association that

the next edition of Standard Methods of

Water Analysis should be gotten out

jointly by these two associations. Author-
ization of such a step has been made
by the governing bodies of the two asso-

ciations, subject to the ratification of

working details to be formulated jointly

by the representatives of the two
associations.

CONCRETING JONES ISLAND SEW-
AGE PLANT AT MILWAUKEE

Averaging 400 cu. yds. a day, two elec-

trically driven Smith 40-S concrete tilt-

ing mixers are steadily advancing the

work on the big sewage disposal plant

at Jones Island, Milwaukee. It is ex-

pected that this job, which will require

64,000 yds. of concrete, will be completed
about Dec. 1, 1923.

TWO ELECTRICALLY D R I \- E X
SMITH 40-S CONCRETE TILTING
MIXERS CONCRETING JONES
ISLAND SEWAGE PLANT.

These two mixers, each with a batch
capacity of li^ yds. and with batch hop-

pers, water tank and batch meter, are

situated as the central units in the large

mixing plant maintained on one of the

long sides of the job. Extending in ra-

dial lines from this central mixing plant,

chutes carry the concrete to all parts of

the work, which, having outside dimen-

sions of 650x750 ft, with the highest
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point of concrete averaging 20 ft, gives
some idea of the speedy and steady out-
put required from the two mixers.
The job, which will cost well over three

quarters of a million dollars by the time
it is completed, is being directed by the
Du Pont Engineering Co., of Wilmington,
Del.

In addition to the two Smith 40-S tilt-

ing mixers, the central mixing plant in-

cludes two Insley steel hoisting towers
of li/>-yd. capacity and 216 ft. high, so
arranged that power is supplied to both
hoists by one 100 H.P. double drum
Thomas electric hoist. The aggregate is

fed into the mixers from two overhead

tower in turn supplies a 120-ft. tower,
placed in the center of the job, which
supports a line of chutes 280 ft. in length
on each side of the tower, with a 50-ft.

counterweight chute on each end which
is used to pour the circular tanks in the
center of the job.

An Insley guy derrick of 10-ton capacit-

ty, with 115-ft. mast and 100-ft. boom,
which supports a double counterweight
chute system with total operating radius
of 170 ft, is being placed in four different

working set-ups, and is supplied with
concrete either direct from the two main
hoist towers or from the re-hoist tower.
Williamsport cable is used throughout

PANORAMIC VIEW OF JONES ISLAND SEWAGE PLANT UNDER CONSTRUCTION

bins, each about 100 yds. capacity, these
bins being fed by two lOO-yd.-per-hour ca-

pacity bucket chain elevators. These, in

turn, are fed by automatic chain belt

feeders. The entire bin feeding appara-
tus is electrically driven.

When available, bottom dump cars de-

liver the sand and gravel direct to the

bottom of the bins. When other cars are

used, a 1-yd. clamshell derrick unloads
the cars, this derrick also being used in

handling the material for the l,000-yd.

stock pile which is maintained.

A cement bin of about 2-car capacity is

located close to the bins, this being used
for emergency storage only. A gravity

trolley system, with cement containers

of the bottom dump type, each about 8

bags capacity, is constantly dispatching

the cement to the mixers direct from the

cement cars as they arrive.

From the mixing plant the concrete is

conveyed to the various parts of the job

by a series of hoisting towers and sev-

eral lines of chutes. The two main tow-

ers at the mixing plant supply one line

of chutes 450 ft long to an Insley re-

hoist tower 196 ft high. This re-hoist

the job, the main suspension cable being
IV2 ins. in diameter, the rest being 1^
in. or Ij^ in.

The two Smith tilting mixers are being
operated alternately, and with specifica-

tions calling for li/^ -minute mix, have
reached a maximum of 600 yds. per day
in one continuous pouring. The average
per day, however, during the length of

the job, has been 400 yds.

EVIDENCE IN ZONING CASES
By Frank D. Stringham, Mayor, Berkeley,

California

The law of this country is undergoing
some very rapid changes—and in at least

two departments of government without
any change in the Constitution of the
United States. I refer to zoning and to

public utility regulation. Public opinion
is the controlling factor in these matters.
I have heard many lawyers say in the
past ten years that they thought that the

greater part of these so-called zoning
laws were unconstitutional, and yet
these same lawyers are coming to recog-

nize that they have a fight on their hands
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when they seek to resist them. I re-

cently tried a case in the Supreme Court

of Alameda County in which the city was
attempting to keep in a residence dis-

trict, a lot which adjoined a retail busi-

ness district and opposite which stores

were located. The court declined to hold

any part of the zoning ordinance uncon-

stitutional, although it held that this par-

ticular lot could not reasonably be in-

cluded in the residence district. I had

at all times during the trial let it be

distinctly understood by the court that

there was a distinction between holding

the law unconstitutional and holding it

unreasonable in its application to a par-

ticular piece of property.

People for Zoning

The people have come to comprehend,

through the activities of zoning experts

and repeated hearings before councils

and commissions, that entire blocks or

districts of a city may become blighted

by the unrelated use or misuse of prop-

erty, and that great economic loss may
result. They have learned that this can

be stopped by zoning regulation. The
people learn these things quickly, just

as the employer and employes in the

various states in an incredibly short

time learned that workmen's compensa-

tion acts were good and protected both

employe and employer.

There are a few states where zoning

laws have by far the best chance of

being sustained by the courts and I

would include in this category, Califor-

nia, New York, Massachusetts and

Minnesota. That is because these com-

munities have been better educated in

the operation of districting laws.

Six years ago I published an article

in which I said, "We want to keep out

of court until the reasonableness of the

law is better understood, and the practi-

cal operation of the plan has been tested

by actual experience," and we did keep

out of court for five years, to our great

advantage.

A Jot for Experts

Anyone interested in zoning or "grad-

uated regulation" and who as city attor-

ney or as a mem.ber of a council has

to make, amend or defend zoning regu-

lations should either employ an expert

to assist him in making a decision or

study the general principles of district-

ing so that he can intelligently apply

those principles to any given state of

facts. Exceptions have to be made in

diflacult situations, but we should always
keep it in mind that hard cases make
bad laws, and are certain to be cited

against and embarrass you later. It is

safer and wiser to follow established

rules of action than to make exceptions.

If you are compelled to go to court

be sure and make it clear that even if

it finds against you it is not necessary
for the court to hold the zoning law
unconstitutional. Introduce as part of

your case as many specially prepared
maps as possible showing the extent of

zoning in your city, and maps of the

smaller area in controversy with the

character of the improvements shown by
color or otherwise, and let the court see

the extent of work done and effort made.
We put in evidence testimony showing
the number of preliminary hearings had
before the council and of public meetings
in the city in adopting the comprehensive
zone ordinance, and also put on the

stand the fire chief, a city planning con-

sultant, a fire insurance adjuster, and a

real estate man, all of whom qualified

as experts, and through them proved that

zoning contributes to the public health,

welfare and safety, and attempted to

prove that the same would be subserved

by excluding retail stores from the lot

in question. The court allowed, over ob-

jection, all the hypothetical questions to

be answered.

Some Hypothetical Questions Used

I will give one or two examples of the

hypothetical questions and answers which
were allowed by the court to go in as

evidence:

Heal Estate Expert:

Q. I will ask you if a municipality

has by legislation zoned a city into resi-

dential, business and factory zones, and
said city has a population of sixty or

seventy thousand people in it, and an

area of approximately nine square miles,

if in your opinion would such legislation,

assuming, that it was based upon proper

surveys and investigations, tend to in-

crease and stabilize real estate values in

that municipality?

A. Decidedly yes. It substitutes or-

derly development for haphazard growth,

and without question helps to stabilize

and increase values.

Q. Assuming that such legislation

ci-eated so-called residential zones or dis-

tricts from which retail stores and fac-

tories, generally speaking, were excluded,

would the creation of such residential
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district, in your opinion, promote the gen-

eral welfare of the community?
A. Yes.

Insurance Expert :

Q. I want to ask you one question:

Speaking from your general knowledge
of fire insurance rates and the fire haz-

ard with relation to various kinds of

buildings, is or is not the risk of fire

greater in buildings used solely as dwell-

ing houses or in buildings used as a

dwelling house in combination with
stores, assuming that all other conditions

are similar?

A. The physical and potential hazard
of a store is measurably greater than

that of buildings occupied solely for

dwelling purposes.

Q. Would the rate of insurance on
that building, on a concrete building on
that location, be greater if it had stores

in it than if it did not have stores?

A. Yes.

Fire Chief:

Q. In your opinion, is the fire hazard
greater in any apartment house or hotel

if stores are maintained in connection
therewith than there would be if there

were no stores in the apartment house
or hotel? Is there any difference?

A. Yes, in stores, of course, it would
depend a whole lot upon what the stores

were to be used for. You take in most
any mercantile establishment, there is

always packing and unpacking of goods,

and there is always more or less inflam-

mable material around; and then another
reason is that in a residential district

there is somebody there at night, at all

times, day and night, and in the mercan-
tile district, as a rule, after stores are

closed, there is nobody there that will

discover a fire.

City Planning Expert:

Q. -As an investigator of municipal

housing conditions, and city planning and
consulting, I will ask you if, in a city

having a population of fifty or sixty

thousand inhabitants, and having a total

area of nine or ten square miles, an
ordinance were in effect and in force

dividing the city into residential, busi-

ness and factory districts, and in such

residential districts no new business

stores of any kind were permitted to be

built or maintained, whether or nor, in

your opinion, such enforced regulations

would tend to promote the public wel-

fare and safety?

A. I should say that, in my opinion,

it would.

A Marked Achievement

The manner in which a comparatively
small body of men have, in an incredibly
short time, created a strong public
opinion in favor of zoning is one of the
most marked achievements of the last

20 years. In less than five years the
courts, w^hich are the most conservative
of our governmental agencies, have come
to recognize the validity of reasonable
zoning regulations, such as those pro-
hibiting business in residence districts

and factories in business districts.

The United States was slow to start
any application of the principle of use
regulation, but having once accepted the
doctrine, a large number of states have
seized upon it with avidity and even
carried it in some instances to dangerous
extremes. In our enthusiasm for what
our aesthetic taste demands we should
constantly guard against exacting such
a contribution from the individual, for

the public good, that a good portion of
his property is taken away from him
without either compensation or benefit.

Essentials to Success

The success of zoning will therefore
depend largely upon the wisdom of our
local municipal councils and boards of

trustees. A councilman or trustee, like

a judge of the court, must be fair-

minded and be able to sift out and weigh
the relevancy and importance of evi-

dence. I think he should suspend judg-
ment until the case is fully heard and
not make up his mind beforehand in

executive session, or in committee of the
whole. A judge does not try his case
in chambers before the case is tried in

court. I emphasize this matter because
a council sitting in zoning cases is exer-

cising semi-judicial functions, and the

people will never be satisfied unless a
council acts fairly and according to well

settled principles. Your zoning case in

court will have a better chance if the

council has- previously followed some city

plan, or general rule, and not made com-
promises creating exceptions.

Police Power Abused

Recognizing the tremendous force of

public opinion even in the face of con-

stitutional limitations, 1 sometimes fear

tor the outcome of the exercise of the

police power. Under the cloak of legal

authority 1 have seen property practi-

cally confiscated for public use without

much hope of redress, and perhaps even
without the present knowledge of the
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owner. I think that zoning regulations

should be liberal in its first application

to an unregulated area, and approach
gradually its ultimate logical form. One
has a better standing in court if the

legislative body has been reasonable, if

it has given the citizen a fair and ample
hearing, and has treated all parts of a

city with equal consideration.

There is no cheap way of zoning a

city. The city must be prepared for an
additional expense in employing experts,

providing maps and publishing ordi-

nances with amendments. The compen-

sation for this outlay is the increased

value resulting from better adapted uses

of property and also the greater comfort

and welfare of the community.

I am not attempting a technical dis-

cussion of legal authorities, or to de-

scribe different kinds of zoning laws. I

assume that it is desirable that all cities

should be zoned, and that the only rea-

son any city has not adopted it is that

it is not ready to incur the expense, or

there is no one in the city who is quali-

fied to educate the citizens to the poini

of demanding it. Two years ago this was
a more difiicult task than now—for there

is a richer field of experience to draw
from and the most obvious and best argu-

ment to be used in any campaign for

charter amendment or zoning regulation

is that other cities have done the same
thing and operated most successfully

under such amendment or regulation. I

do not hesitate to say that the sooner

any city has a reasonable zoning law,

the better it will be for that city, and

the expense will be proportionately less

is taken early.

The foregoing paper by Mr. Stringham
was presented before the recent annual

convention of the League of California

Municipalities.

VALUABLE TRADE LITERATURE
(Editor's Note: Copies of these cata-

logs and bulletins may be obtained on
request by writing to the addresses given

in the reviews, or by writing to Munici-

pal and County Engineering.)

De Laval Flexible Coupling—The De
Laval flexible coupling is described in a
12-page pamphlet issued by the De Laval
Steam Turbine Co., of Trenton, N. J. This
coupling, which has been developed for

turbines or other motors geared or direct

coupled to pumps, generators and similar

machinery, consists of two opposed
flanges mounted on the driving and, driv-

en shafts respectively. One flange car-

riage carries bolts or pins which enter

holes bored in the opposing flange, but

not coming into metallic contact with
the latter, as the driving force is trans-

mitted through steel lined molded rubber
bushings slipped over the pins. The rub-

ber supplies the flexibility required to

take care of -inevitable slight misalign-

ment, does not require lubrication, ab-

sorbs shocks and is long lived and re-

liable. There is no constraint upon inde-

pendent endwise motion of the shafts,

and one shaft can be removed without

disturbing the other. The peripheries of

the flanges are ground to true cylinders

and the faces to true planes to facilitate

lining up. All parts are made to limit

gauges and all similar parts are inter-

changeable.

Snow Removal Equipment—"The Cater-

pillar for Snow Removal" is the title of

a 16-page pamphlet issued by The Holt

Manufacturing Co. of Peoria, 111. Many
pictures of the equipment in operation

are shown. There are several letters

from users and much other informative

matter on the art of snow removal and
its economic justification. Caterpillar

snow plows are fully illustrated and de-

scribed. Brief specifications on cater-

pillar tractors of various sizes are also

given.

Truscon Metal Lath Data Book....This

is a 48-page book recently issued by the

Truscon Steel Co., Youngstown, Ohio. It

is the most complete book ever published

on metal lath. It is the result of an inves-

tigation covering more than a year. Dur-

ing that period nearly all the practical

uses of metal lath were studied. The
full pages of architectural details are not

built on theory but on practical experi-

ence in the field. The specifications used
throughout are adopted from those com-
piled by the principal metal lath manu-
facturers with the co-operation of the

American Specification Institute. Solid

plaster partitions, walls, floors, roofs,

attached and suspended ceilings, to-

gether with practical information for in-

terior plastering and exterior stucco

work, are just a few of the subjects

that are fully covered. The Truscon
Metal Lath Data Book meets the require-

ments of the practical plastering con-

tractor as well as the ai'chitect or engi-

neer seeking technical information. The
book is replete of tables of loads and
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properties ol all lypes ot Truscon Hy-Rib
Metal Lath. The distinctive thing abouj

this data book is that it contains only

the boiled down essence ot practical

metal lath information.

Concrete Mixers—The T. L. Smith
Company, Milwaukee, Wis., is distribut-

ing a small folder descriptive of two of

the Smith line of concrete mixers—the

new 4-S Tilter (half-bag) and the 7-S

Non-Ttilting Mixer (full-bag). Special

reference is made to the newly designed

and much simplified device which is now
used on the 7-S for operation the dis-

charge chute.

Underfeed t>tok€r—The new model
Westinghouse Underfeed Stoker is illus-

trated and described in a 16-page cata-

log recently issued by the Westinghouse
Electric & Manufacturing Co., Stoker
Dept., South Philadelphia Works, Phila-

delphia, Pa. This model is the culmina-

tion of 35 years' experience in building

mechanical stokers. This multiple retort

stoker gives positive control of the fuel

bed at all rates of combustion. Au agi-

tating element provider a means of main-

taining minimum loss due to combustible

in the refuse. Many types and sizes are

illustrated in the catalog, including dou-

ble and single dump grates and double

and single roll ash discharge devices.

Lime Plaster Specificatioiis—"Standard
Specifications for Lime Plaster" is the

title of Bulletin No. 305, 16 pages, re-

cently issued by the National Lime Asso-

ciation, Washington, D. C. This bulletin

is the result of several years' study of

field conditions and has been prepared

in conjunction with representatives of

the engineering and architectural pro-

fessions as well as expert plasterers and
producers of lime. The specifications are

in such form that they may be quoted

directly and included in an architect's

complete building specifications, or, if

desired, the short form may be used and

the contractor referred to the standard

specifications. This new bulletin is

8 1/^x11 ins. in size and marked for stand-

ard A. I. A. filing. Each specification

is on a separate page and the arrange-

ment is logical and simple. The bulletin

contains only specifications.

Street Lighting— The Westinghouse

Electric & Manufacturing Co., East Pitts-

burgh, Pa., has printed in booklet form

a paper entitled: "Bright Streets Are

Busy Streets," presented by Mr. L. A. S.

Wood of the Westinghouse Co. at the

28th annual convention of the Interna-

tional Association of Municipal Electri-

cians. Some of the interesting subjects

discussed by Mr. Wood are City Zoning
of Street Lighting, Street Lighting De-

fects and Their Remedy, the Economy of

Good Street Lighting, and the Effect of

Good Lighting on Property Values.

Copies of this leaflet, which is known
as Reprint 166, may be had upon appli-

cation to the Westinghouse Co.

Brick Paving—"The A B C of Good
Paving" is the title of a 16-page booklet

recently issued by the National Paving
Brick Mfrs. Assn., Engineers Bldg., Cleve-

land, Ohio. The following subjects re-

ceive special attention: Wearing Sur-

face, Base and Subgrade, Drainage, and
Artificial Bases.

Paving Guards—Godwin Steel Paving
Guards are illustrated and described in

a 4-page pamphlet issued by the W. S.

Godwin Co., Inc., 12 E. Lexington St.,

Baltimore, Md.

Water Filters and Filtration Equip-

ment—This is the title of Bulletin No.

105 recently issued by the Permutit Co.,

440 Fourth Ave., New York. It contains

24 pages. The data given is comprehen-
sive and authoritative and fully covers

the theory and practice of modern filter

design and construction and shows, by
detail drawings, the method of operation.

Power Drag Scrapers—The Sauerman
line of power drag scrapers is illustrated

and described in pamphlet No. 20 recently

issued by Sauerman Bros., 438 S. Clinton

St., Chicago. It contains 32 pages and
is very fully and attractively illustrated

with detailed views of the equipment and
its operation. Special attention is de-

voted to Direct Loading to Cars and
Trucks, Small and Medium Gravel Pit

Operations, Large Sand and Gravel Pits,

Making Cuts and Fills and Grading,

Stripping Overburden and Similar Work,
and Storing and Reclaiming Loose Mate-

rials. Valuable ideas are given on adapt-

ing the equipment to many diflScult and
unusual jobs.

Lime in Construction—This is the

title of Bulletin 306-A, of 80 pages, issued

by the National Lime Association, Wash-
ington, D. C. It relates particularly to

Mortar, Plaster, Stucco and Concrete. It

shows by observation and test data from
quoted authorities he durability of lime,

and its insulating properties, adequate

strength, working qualities and eco-

nomic advantages.
TAme in Concrete—Tliis is the title of
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Bulletin No. 308 issued by the National

Lime Association, Washington, D. C. It

contains 24 pages. The use of lime in

concrete as approved by engineers, archi-

tects and contractors is illustrated and
described.

Road and Street Maintainer— The
"Gray Giant" combination road and
street maintainer is illustrated and de-

scribed in a folder issued by the Gray
Tractor Co., Inc., Minneapolis, Minn.

Asphalt in Highway Construction—
"Uses of Asphalt in Highway Construc-

tion" is the title of Circular No. 24, is-

sued by the Asphalt Association, 25 W.
43rd St., New York. It is an extract

of paper read by I. W. Patterson, Chief

Engineer, Rhode Island State Board of

Public Roads, at a convention of the

Canadian Good Roads Assn.

Asphalt Paving—The Asphalt Associa-

tion, 25 W. 43rd St., New York, recently

issued the following new publications:

"How American Cities Are Paved." This

is Circular No. 9, giving the results of

a comprehensive paving census showing
that asphalt is the most widely used

paving material. Circular No. 22, by

Prevost Hubbard, gives results of the

Bates Road experiments in 1922 with

special reference to asphalt pavements.

ENGINEERING EMPLOYMENT
SHOWS SLIGHT RECESSION

Employment conditions affecting engi-

neers reflect considerable irregularity

with special divergencies between the

trends in different industries and engi-

neering endeavors is reported by the

Employment Department of the American
Association of Engineers. Numerous in-

quiries are being received from men from
all sections of the country, desiring to

make new affiliations, or who report the

completion of their work, indicating that

a slight recession in employment is ap-

parent. In September there was practi-

cally no unemployment among engineers,

but during October some unemployment
was noticed in different quarters. Engi-

neering employment from now on will

continue to slacken from the normal
trend of conditions, and no apparent ad-

vance will be noticed until about Feb.

15, 1924.

The engineers mostly affected at this

time are civil engineers, particularly

those on construction work including

superintendents, instrumentmen, and gen-

eral field engineers; also engineers with

oil companies in the mid-continent field.

.There is practically no demand for men
on irrigation, drainage, hydraulic or con-
struction work at this time. Manufactur-
ing and industrial companies have re-

duced their technical staff although a few
lines continue activity, such as machine
tools, railway equipment and automobile
manufacturers. The greatest demand at
this time is for architectural engineers
and draftsmen. A fair demand is evident
for highway engineers, especially design-
ers on plans and bridges. The railroad
field for engineers is practically dormant.
The electrical industry is fair with a
good demand for junior men for minor
positions and a fair demand for a few
electrical technical experts. The chemical
and mining fields have not shown any
changes in employment.

Positions for engineers on the Pacific

Coast and Southern California are fair.

In the Northwest, conditions are tighten-
ing up witli little work for engineers in

the states of Washington, Montana and
Idaho. The central states are fair for

employment. The Eastern section is not
very desirable for employment; more
men looking for positions open. The
South is starting Considerable activity
with a good demand for engineers of the
junior grade. The greatest unemployment
of engineers at the present time is in

the Northwest and in the Eastern sec-

tion of the country.

FORCE ACCOUNT CONSTRUCTION
To the Editor:—

I noted with interest your publication
of my paper before the Public Ownership
Conference at Toronto, on Page 189 of

your October, 1923 issue, and also the
editor's introductory note on same.
The only thing I have to criticise about

the note is the use of the word "enthu-
siastic." I may have been enthusiastic

on this point when I went to Milwaukee
in 1910, and was 26 years old, but I can
assure you that, now that I am in my
fortieth year, the enthusiasm has quite

cooled down. My conviction on the point

still remains, but it is based on a great

many years of careful consideration of

the subject, and experience with work
done both by day labor and by contract.

Very truly yours,

CHARLES A. MULLEN.
Director of Paving Department, Milton

Hersey Co., Ltd., 84 St. Antoine St. Mon-
treal, Quebec, Oct. 26, 1923.
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The King of the Black Tops says:

"As the old rings out, and the new rings in, our

wish for you is that 1924 will be

THE
BEST

BY
EVE,RY

TE^ST"

In wrttlns to advertlaers please mentlor Municipal and Countt Bnoinbbrino
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THESE MEN ARE GOING AGAIN

The Convention each year is attended by men from every section of

the country. Here is what two representative men in the highway con-

struction field, one a contractor and the other an engineer, have to say about

the Convention and Show.

H. B. Sproul, president of the H. B. Sproul Construction Co., Inc., with

offices in Peekskill, N. Y.. and Scranton, Pa., who is well known in the East,

says

:

"I attended last year's Road .'^how at Chicago and am going

again if my health will permit. Last year I was accompanied by

General Superintendent H. M. Unangst, and we considered the time

and money spent was the best investment we ever made as we were

able to study dilTerent machinery and make a comparison with the

different units right before us. We would not miss this year's show
for worlds."

B. H. Piepmeier, Chief Engineer, Missouri State Highway Commission,

the man drafted b}" Missoviri from Illinois to put through a big road con-

struction program, says

:

"I expect to arrange, if possible, for members of the Commis-

sion as well as a few of the engineers from this department to attend

the Road Builders' Association meeting in Chicago in January.

"It is needless to say that I am making full plans to be present,

as I do not recall having missed a single meeting in the last ten

years. My purpose in having the Commission and engineers attend

this meeting is that they may acquaint themselves with all modern
equipment that is on the market suitable for road constrviction and

maintenance.

"The Convention offers an opportunity for engineers and con-

tractors to study and compare different types of machines. It fur-

ther offers an opportunity to meet engineers and contractors who
are interested in various phases of road work.

"The program given in connection with the exhibit has always

been of the highest class and much favorable information can be

obtained from the papers, talks and discussions offered.
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TheKOEHRING
Light^fexer

104 S— 4 Cubic Feet Mixed Concrete

Get the Price— Get
the Specifications

NO, it's not the cheapest mixer in price

— but it is the greatest value in the

light mixer class and it is within the

light mixer price range.

It will outwork, outwear and outlast ordi-

nary light mixer construction. It will still

have a long profitable future ahead of it,

when the ordinary light mixer is costing

you bigmoney to keep it out of the junk pile.

Send back the coupon. Get the Dandie
catalog that informs you how to

judge mixer values. You'll find it a

practical, helpful, money-saving booklet.

Dandie Capacities

4 and 7 cu. ft. mixed concrete, steam and gasoline.

May be equipped with power charging skip, low
charging platform, light duty hoist, automatic
water measuring tank. Mixes mortar as well as

concrete. Send back the coupon today.

KOEHRING COMPANY
Manufacturers of Concrete Mixers, Cranes, Draglines and Sfiovels

MILWAUKEE, WISCONSIN

Sales Offices and Service W^arehouses in all Princip.il Cities.

107 S—7 Cubic Feet Mixed Concrete

Foreign Dept., Office 1370, 5(1 Church St. New YorkClty.

Canada Koehring Company of Canada, Limited, 105

Front Street, East, Toronto, Ontario.

Mexico, F. S. Lapum, Cinco De Mayo 21, Mexico, D. F

f
/
/
/
M Nam<

M Address

KOEHRING COMPANY
MILWAUKEE. WIS.

Please send me Koehring Dandie Mixer Catalog

No. P-10 and give full information on inter-

changeability for mixing concrete and mortar.

Manufacturers of Koefiring Heavy Duly complete lines of Mixers and Cranes, Draglines and Shovels. Pavers. Construction

Mixers and Dandie Light Mixers, Gasoline Cranes.lExcavators and Shovels. See these at our exhibit on mam floor.
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OFFICIAL PROGRAM

AMERICAN ROAD BUILDERS' ASSOCIATION

Congress Hotel, Chicago

Jan. 15-17, 1924

Opening Session

Tuesday morning, Jan. 15, 10 A. M.

Chairman Frank Page, President, American Road Builders' Association.

President's Address

Frank Page, Chairman State Highway Commission of North Carolina, Raleigh,

N. C.

Highway Improvement a Continuing Business

Thomas H. MacDonald, Chief, Bureau of Public Roads,, Washington, D. C.

MATERIALS AND DESIGN

Tuesday afternoon, Jan. 15, 2 P. M.

Chairman—S. L. Squire, Deputy Minister of Highways, Ontario, Toronto, Ont.

Recent Development of Bituminous Base and Sand-Asphalt Road Construction.

E. R. Olbrich, National Research Council, Washington, D. C.

Outstanding Problems in Highway Bridge Design—Surface, Width, Vulnerability,

Ground Plan

E. F. Kelley, Senior Highway Bridge Engineer, Bureau of Public Roads, Wash-

ington, D. C.

Smoothness as a Factor in Pavement Life

A. T. Goldbeck, Chief Division of Tests, Bureau of Public Roads, Washington,

D. C.

TRAFFIC AND MAINTENANCE
Wednesday Morning, Jan. 16, 10 A. M.

Chairman—R. Keith Compton, Chairman Paving Commission, Baltimore, Md.

Traffic Surveys—Methods and Costs

H. E. Hamlin, Superintendent of Repairs, Connecticut State Highway Commis-

sion, Hartford Conn.

Traffic Surveys—Findings and Deductions and their Lesson for the Road Engineer

J. G. Mackay, Bureau of Public Roads, Washington, D. C.

Snow Removal—Organization, Methods and Equipment

Edward E. Reed, Assistant State Highway Engineer, New Jersey State Highway
Commission, Trenton, N. J.

Central Plant Maintenance—Possibilities for Large Concentrated Mileages

Leroy C. Smith, Engineer Manager, County Road Commissioners, Wayne Cornty,

Detroit, Mich.

Highway Traffic Accidents—Classifications and Causes

N. M. Isabella, Assistant Maintenance Engineer, Wisconsin Highway Commis-

sion, Madison, Wis.
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ADMINISTRATION

Wednesday Afternoon, Jan. 16, 2 P. M.

Chairman—Frank Page, President American Road Builders' Association.

State Cement Manufacture a Highway Administration Policy

(1) Merchandising and Transport Conditions Which Prompted Consideration
of State Purchase and Manufacture of Cement Road Building Materials.
B. F. Picpmcier, State Highway Engineer of Missouri, Jefferson City, Mo.

(2) State Purchase and Storage as a Means of Regulating Cement Supply and
.Price Without State Manufacture.
C. N. Connor, Construction Engineer, North Carolina State Highway Com-
mission, Raleigh, N. C.

Election of Officers

Business Session

JOINT SESSION WITH THE

ASSOCIATED GENERAL CONTRACTORS
OF AMERICA

Thursday Morning, January 17, 10 A. M.

Chairman—John W. Cowpcr, President, Associated General Contractors of America,
Buffalo, New York.

Purpose and Progress of Equipment Standardization
C. E. Bement, President ISIovo Engine Co., Lansing, Mich.

Standard Highway Contracts a Public Service

General R. C. Marshall, Jr., General Alanager, Associated General Contractors
of America, Washington, D. C.

Economic Aspects of Day Labor Construction
Arthur S. Bent, Bent Brothers, Los Angeles, California.

Bonds as a Gauge of Responsibility
H. H. Wilson, Managing Partner, Winston & Co., Harrisburg, Pa.

CONSTRUCTION

Thursday Afternoon, Jan. 17, 2 P. M.

Chairman—Frank Page, President American Road Builders' Association.

Can We Cut Down the Curing Period for Concrete Roads?
H. F. Clemmer, Testing Engineer, Illinois Division of Higli\v;iys, Springfield, 111.

Simplified Practice a Service to Industry

R. M. Hudson, Division of Simplified Practice, Dcpartmenl of Connnerct', W :ish-

ington, D. C.

Controlling the Distant Units in a Highway Construction Organization

O. M. Kipp, Construction ICngincer, Minnesota Higluvav Department, ,St. Paul,
Minn.
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WHY YOU OUGHT TO GO TO THE ROAD SHOW

The Good Roads Show has for many years been an integral part of the

annual Convention of the American Road Builders' Association. The manu-

facturers of machinery for building and maintaining roads and the pro-

ducers of road materials have made the Road Show something which no

contractor or public official in the highway industry can afford to miss.

These manufacturers take advantage of the Show to display the latest

types of road machinery, equipment and materials. The man who attends

the 1924 Good Road Show will ha\'e a chance to see every new piece of road

building equipment that will be at work on the highways of the country

next year. Most of the exhibitors at the Road Show bring their men to

Chicago from all parts of the country for the Show and it is possible to

meet there nearly every one identified with the distribution of road building

.eq'ui'pment and materials.

The 1924 Show is going to be bigger and better than ever. It will be

well managed and every one who attends will feel himself well repaid.
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Just off the Press!

Reasons for snow re-

moval— evidence of

the popular demand
for it — and informa-

tion on equipment
are contained in our

new and authorita-

tive book on snow
removal entitled

"The Open Road."

Your copy will glad-

ly be mailed on re-

quest. Send for it!

'^sii^'S>;^^j^i;oM»*''

Best "Thirty" owned
by the city of

Syracuse, New York.

Progressive Cities

Keep Arteries ofTravel Open

"After a demonstration with a C. L. Best 'Sixty'

Tractor and a snow plow, we were convinced

our city could not afford to be without the equip-

ment," writes the Mayor of a Wisconsin city.

No progressive city will allow a snow fall to

block its streets and stifle business activity.

Tractors have made removal work too easy

for that. And the rest of the year they may be

used for street construction and maintenance

work.

C. L. BEST TRACTOR CO.
SAN LEANDRO, CALIFORNIA

Sales Branches
127 Montgomery St. Distributing Warehouse 30 Church Street

San Francisco, Calif. SW North Second Street New York City
St. Louis, Mo.

In writing to adverUien pleauia menUon Municipal and Countt Bnoinbbrino
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REGISTRATION

PLANS ha^•e been made so every one wIkj attends may register with

the least possible effort. Registration blanks have been printed for

advance distribution. These blanks are in the form of tickets of ad-

mission which are to be filled out and presented at the entrance to the Road

Show. A\'hen the registration blank is presented there the individual will

receive a badge which will admit him to the Road Show at any time during

the rest of the week.

No admission is charged to the Road Show. No one will be admitted,

however, until he fills out and presents a registration blank to get his badge.

Registration blanks may be obtained at the entrance to the Coliseum.

They also will be mailed free on application by mail to the American Road

Builders' Association, 37 West 39th Street. New York City= Exhibitors

have agreed to help distribute them through their field organizations.

This plan of registration should insure that all may be listed without

any delay or inconvenience.

THE DAILY NEWSPAPER

THOSE attending the Convention and Road Show will be able to keep

in touch with what is going on by reading the "Highwayman," the

daily newspaper which will be published on all four days that the

Convention is in session. This newspaper will be distributed free of charge

and Avill contain the full program for the day as well as a review of the e\'ents

of the previous day.
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Biiigauiou Street Bridpe, Reading, Pa., crossing the Schuylvill.

Designed liy (". F. Sanders, County Engineer, Berks County, Pa.

Bridge at Ulyropia, Wash. Elastite Expansion Joint used.

Protecting great bridges against temperature
TEMPERATURE fluctuation, and the consequent expanding and

contracting of these great concrete masses, are rendered harmless to

the durabihty of big bridges and viaducts by the installation of Elastite

Expansion Joint at regular intervals.

The fact that Elastite Expansion Joint, "the sandwich joint," is handled

as a slab, in any dimension and thickness, makes installation com-
paratively simple and easy. It is the practical joint used exclusively by
practical engineers and contractors. It is easily cut to shape with an old

saw, or can be supplied cut to exact 6t to meet your requirements.

When you need "joint," remember that there are big stocks of Elastite

Expansion Joint in seventeen cities. Your order will be immediately

shipped to your job from the nearest point. Send for sample and all the

facts.

THE PHILIP CAREY COMPANY
40 Wayne Avenue, Lockland, Cincinnati, O.

Carey Elastite Expansion Joint is

used in these bridyes and viaducts

Akron, O. North Hill Viaduet
Augusta, Ga.
Arch. W. Butts Memorial Bridge
Bethlehem, Pa.

Hill-to-Hill Bridge
Cincinnati, Ohio

Park Avenue Bridge
Fort Wayne, Ind.

Harrison Street Bridge
Galveston, Texas

Galveston Causeway
Hawkinsville, Ga.

Ocmulgee River Bridge
Kansas City, Mo.

Benton Boulevard Viaduct
Little Rock, Ark.

Broadway Bridge

Oahu, Hawaii Heeia Viaduct
Pulaski, New York

Salmon River Bridge
Reading, Pa.

Bingamon Street Bridge

St. Louis, Mo.
Chauteau Avenue Viaduct

St. Louis, Mo.
JeflFerson Avenue Bridge

Laredo, Texas
Laredo International Bridge

Washington. D. C. Key Bridge
Watertown, New York

Grove Street Bridge

XPANSIDN
JOINT
PROVED AND
ACCEPTED

Carey Elastite Expansion Joint is an asphaltic body, formed of a high-grade asphaltic com-

pound carefully refined and tempered, sandwiched between two walls ot asphalt-saturated

felt forming an elastic, compressible Joint. It is made in lengths, widths and thicknesses as

required, can be cut to crown or to any special shape and comes to the job ready to use.

^i

H-23

In writing to advertisers please mention Municipal and Countt ENoiNSKRiNa
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HOTELS

As every one knows, Chicago has plenty of good hotels and can take

care of any convention crowd. On the other hand, it is advisable for all who
expect to attend the Convention to write at once and make reservations.

No matter how many hotels there are, it is impossible for them to accomo-
date every one at the last minute. The hotel manager has to plan his

campaign just as any other business man does and you can help yourself

and the hotel at which you wish to stop by making your reservation with-

out further delay. A list of the leading Chicago hotels follows. All of these

are recommended by the Chicago Association of Commerce which also main-
tains a Bureau which you may call up in the event that the hotel you select

has not room for you. The telephone number of this Bureau is Main 4808.

Alexandria (300), Rush and Ohio Sts ?1.50 up
Ambassador (500), N. State and Goethe Sts : 3.50 up
Atlantic (750), Clark St., Near Jackson Blvd 2.00 up
Auditorium (500), Michigan Blvd., at Congress _ 2.50 up
Bismarck (300), 171-185 W. Randolph St ...— 1.50 up
Blackstone (700) Michigan Blvd. and Seventh St 5.00 up
Board of Trade (200), 321 S. LaSalle St... _ 2.00 up
Bradley (300), Ru.sh St. and Grand Ave 1.25 up
Brevooit i.iOO). 12(i A\'. .Madi.'son St - — .. 2.00 up
Briggs (300), Randolph and Wells Sts -- 1.25 up
Chicago Beach (1,350), 51st St. on the Lake Shore 3.00 up
Congress Hotel and Annex (1,500), Michigan Blvd. and Congress 3.00 up
Colonial, 63rd and Kenwood 1.25 up
Cooper-Carleton (500), Hyde Park Blvd., at 53rd 3.50 up
Darlington (125), 4700 N. Racine Ave 1.50 up
Del Prado (400), Midway Blvd. and Jackson Park 2.50 up
Drake (1,200), Michigan Ave. and Walton Place 4.00 up
Drexel Arms (250), Drexel and Oakwood Blvds 2.00 up
Edgewater Beach (600), 5300 Sheridan Road - 3.00 up
Elms (150), 53rd St. and Cornell Ave - 2.00 up
Fort Dearborn (1.000), LaSalle and X-.in Buren Sts 1.95 up
Gladstone (500), 62nd and Kenwood Ave 1.50 up
Grant (250), Dearborn and Madison St.« 1.50 up
Grasmere, 4621 Sheridan Rd 3.00 up
Great Xorthern (•') 50 ). Jackson. Ueaiborn and Quincy Sts 2.00 up
Hayes (300), 64th and University Ave 1.50 up
Hyde Park (400), Hyde Park Blvd. and Lake Ave 2 50 up
Jackson Park Tavern. 67th St. and Cornell Ave 3.00 up
Lakota (350). Michigan Blvd. and 30th St 1.50 up
LaSalle (1,800), Madison and LaSalle Sts 2.00 up-
Lexington (750), Michigan Blvd. and 22nd St _ 2.00 up
Lorraine (160), 417 S. Wabash Ave 2.50 up
Luzerne (100), Clark and Center Sts „ _ 2.00 up
Majestic (300), Quincy St., Between State and Dearborn 2.00 up
Melbourne (150), 4625 N. Racine Ave..._ _..... 3.00 up
Metropole (300), Michigan Ave. and 23rd St 1.50 up
Montezuma Lodge, 908 Windsor Ave., per week 10.00 up
Moraine (250), Highland Park „ _ 2.50 up
Morrison (1,000), Clark and Madison Sts 2.50 up
New Gault (200), Madison and Market Sts 1.50 up
New Southern (350), Michigan Blvd. and 13th St 1.50 up
Palmer House (1,000). State and Monroe Sts 2.00 up
Parkway (400), Lincoln Park West and Garfield 2.00 up
Planters (300), Clark and Madison Sts 2.00 up
Plaza (600), North Ave. and N. Clark St 2.00 up
Plymouth (250), 4700 Broadway 2.00 up
Sheridan Plaza (300), Sheridan Road and Wilson Ave 2.50 up
Sherman (1,500), Clark and Randolph Sts 2.00 up
Sisson (500). 1725 E. 53rd St _ 5.00 up
Somerset (600), Sheridan Road at Argyle 4.00 up
Sovereign Kenmore at Granville Ave 4.00 up
Stock Yard Inn (450), W. 52nd St. and Halsted 1.50 up
Strand (300), 63rd St. and Cottage Grove Ave 1.50 up
Trenier (150), 409 Oakwood Blvd 2.00 up
Victoria (500), Clark and Van Buren _ 1.50 up
Vi'-gmiM (4.niO, Ru.=h and Ohio Sts 2 50 up
wVrner (350), 33rd St. and Cottage Grove Ave 1.00 up
Washington (200), AVashington Blvd., Between LaSalle and Wells 2.00 up
Webster (450), Lincoln Park West at Webster _ - 4.00 up
Windeniere (3U0), 56th St. and Cornell \vp .... ^ (^0 up
Windsor Clifton (350), Wabash Ave. and Monroe St - 1.50 up
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NATIONAL PAVING BRICK
MANUFACTURERS ASSOCIATION
ENGINEERS BLDG. CLEVELAND, OHIO

VITRIFIED

PAVEMENTS
OUTLAST THE BONDS

30 years ago many streets were paved in

this way:— first the sub-soil was graded, then

a very thin layer of stone, cinders, or sand

was spread from curb to curb; finally a brick

surface, sand filled, or sometimes tar-filled

was laid over this base.

These pavements,laidwhen Grover Cleveland

was president, in many cases are not perfect

today. The surface may be rough and need

relaying— on a new base designed to meet
present traffic needs.

The point is this

—

no other paving material
laid under those conditions could pos-
sibly be in service today.

Only paving brick could stand such treat-

ment and those brick have stood it thirty

years and more virtually without attention

through all that long period.

And, how are the brick? Invariably as good

as the day they were laid except for slight

cobbling on the upper edges where the filler

wore away years ago.

Albion Shale Brick Company
Albion, 111.

Alton Brick Company
Alton, 111.

Barr Clay Company
Streator, 111.

Bingham ton Brick Company
Binghamton, N. Y.

Cleveland Brick & Clay Company
Cleveland, Ohio

Clydesdale Brick & Stone Co.
Pittsburgh, I'a.

Coffeyville Vitrified Brick&TileCo.
Coffeyville, Kans.

ColUnwood Shale Brick Company
Cleveland, Ohio

Corry Brick & Tile Company
Corry, Pa.

Francis Vitric Brick Company
Boynton. Okla.

Georgia X'itrified Brick & Clay Co.
Augusta, Ga.

Globe Brick Company
East Liverpool, CJhio.

Hammond Fire Brick Company
Fairmont, W. Va.

Hocking Valley Brick Company
Columbus, Ohio.

Independence Paving Brick Co.
Independence, Kans.

Mack Mfg. Company
Wheeling, W. Va.

C. P. Mayer Brick Company
Bridgeville, Pa.

Medal Paving Brick Company
Cleveland, Ohio.

Metropolis Paving Brick Co.
Pittsburg, Kansas.

Metropolitan Paving Brick Co.
Canton, Ohio.

Mineral Wells Paving Brick Co.
Mineral Wells, Texas.

Moberly Paving Brick Company
Mobcrly, Mo.

Murphysboro Paving Brick Co.
Murphysboro, 111.

Patton Clay Mfg. Company
Patton, Pa.

Peebles Paving Brick Company
Portsmouth, Ohio

Pittsburgh Paving Brick Company
I'ittsburgh , Kansas.

Purington Paving Brick Company
Galesburg, 111.

Southern Clay Mfg. Company
Chattanooga, Tenn.

Springfield Paving Brick Company
Springfield, 111.

Sterling Brick Company
Olean, N. V.

Streator Clay Mfg. Company
Streator, 111.

Thornton Fire Brick Company
Clarksburg. W . Va.

Thurbcr Brick Company
Ft. Worth, Texas.

Toronto Fire Clay Company
Toronto, Ohio

Trinidad Brick & Tile Company
Trinidad, Colo.

Veedersburg Paver Company
Veedersburg, Ind.

Western Shale Products Company
Fort Scott, Kans.

Westport Paving Brick Company
Baltimore, Md.
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SPECIAL REDUCED RAILROAD RATES

THE various railway passenger associations covering the United States

and Canada have granted a special reduced rate under the "Certifi-

cate Plan" of one and one-half fares for' the round trip, covering all

points in their territory to and from Chicago. The reduced fare is not only

available for members of the American Road Builders' Association and dele-

gales to the congress but for dependent members of their families. In order

that they may profit by the reduced fare, delegates are urged to carry out

the following directions

:

1. Be sure when purchasing your going ticket to ask the ticket agent

for a convention certificate. Do not make the mistake of asking for a re-

ceipt. The certificate must be secured at the time the ticket is purchased.

See that the ticket reads to the point where the convention is to be held and

no other. See that your certificate is stamped with the same date as your

ticket. Sign your name to the certificate or receipt in ink. Show this to

the ticket agent.

2. Ask your home station whether you can procure through tickets to

the place of meeting. If not, buy a local ticket to the nearest point where

a certificate and through ticket to place of meeting can be purchased. Find

out from local agent dates between which reduced rates are effective.

3. Immediately upon your arrival at the meeting, present your certifi-

cate to the endorsing" officer, E. A. Birchland, Secretary, as the reduced fare

for the return journey will not apply unless you are properly identified as

provided for by the certificate.

4. A Joint Agent of the carriers will be in attendance during the con-

vention week to validate certificates. If you arrive at the meeting and leave

for home prior to the arrival of the Joint Agent, or if you arrive at the meet-

ing after the Joint Agent has gone, you cannot have your certificate vali-

dated, nor secure the benefit of the return reduction.

No refund of fare will be made on account of failure either to obtain a

proper certificate, or on account of failure to have the certificate validated.
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Can

You may have used a certain ex-
plosive successfully for a long time

but still it may not be the most econom-
ical.

The du Pont Company is continually
reducing blasting costs by introducing
explosives that do equal or better work
at less expense.

This service is at your disposal.

E. I. DU PONT DE NEMOURS & CO., INC.

Explosives Department
WILMINGTON DELAWARE

The du 'Pont Chemical
Engineer — symbol of
progress and leadership
In the manufacture of
products based on

Chemistry.

Branch Offices:

Birmingham . Ala. El Paso . . . Tex. San Francisco Calif.
Boston Mass. Huntington, W. Va. Scranton Pa.
Buffalo . . N. Y. Kansas City Mo. Seattle . . Wash.
Chicago . . 111. Mexico City . Mex. Spokane . . Wash.
Denver . . Colo. New York . N. Y. Springfield . 111.

Duluth . . Minn. Pittsburgh . . Pa.
Portland . . Ore.

St. Louis Mo.

Du Pont Products Exhibit, Atlantic City, N. J.

EXPLOSIVES - SERVICE
In writing to advertisers please mention MaNiciPAi. and Countt ESnginbebinq
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JOINT SESSION WITH ASSOCIATED GENERAL CONTRACTORS
OF AMERICA

At the American Road P>iiilders' Association Convention this year, there

will be a joint session with the Associated General Contractors. This will

be held on Thursday, January 17th, and the presiding officer will be John W.

Cowper, President of the Associated General Contractors of America. Mr.

Cowper's reasons for arranging- this joint session are set forth in the follow-

ing letter:

"As President of the Associated General Contractors I was very

much interested in setting the date of our annual convention to con-

cur with and immediately follow the Road Show because I believed

it would be of the greatest interest to a great man}-, if not all, of our

members to see the exhibit which you put up.

"I have attended one Show and then only for a ver}^ few min-

utes but sufficiently long to gain a very excellent impression of

what benefits a contractor, whether he be in the road building game

o'r some other line of construction, can get from a visit to this

Show.

"I expect personally to spend considerable time looking over

the Road Show Exhibit and confidently count on a great deal of

personal benefit that will react in ni}- business to our good and I

look forward to great success from holding our Contractors' meet-

ing concurrently with yours."'
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Hauling 100 tons daily over the Sudan Desert
S. Pearson & Son, Ltd., of London, one of the

largest contracting firms in the ivorld, are build-
ing an enormous dam across the river Nile to
provide a base vi^ater supply in the Sudan, and
are also building 650 miles of irrigation canals.
In beginning this great project, the Engineering
Department of S. Pearson & Son, Ltd., was con-
fronted ivith the almost insurmountable task of
transporting machinery, fuel and supplies under
extreme difficulties of soil and climate, and in

a country where roads do not exist.

Various types of automotive equipment and
tractive machinery w^ere tried out under expert
supervision but all proved inadequate. For a
scheduled dally transportation of 100 tons
over an average haul of eight miles, no solu-
tion of the problem was possible except by the

use of "Caterpillar"* Tractors, Consequently,
a fleet of lO-Tons was purchased for this im-
portant project.

The unequaled performance of "Caterpil-
lar" Tractors in hauling great cargoes in the
military service of the Allied [Governments
throughout the War, is reflected by the selec-
tion of "Caterpillars" by one of England's
foremost contracting firms, to accomplish work
too difficult and too important to entrust to any
other method or machine.

In every tongue, "Caterpillar" is a syno-
nym for power, traction and economy. We In-

vite correspondence from engineers, contrac-
tors, public officials and industrial firms In re-
gard to any problems of overland hauling, dirt

moving, snow removal or construction work.

*There is but one " Caterpillar"— Holt builds it.

THE HOLT MANUFACTURING COMPANY, Inc.
PEORIA, ILL.

Eastern Division; 50 Church St., New York

Branches and service stations all over the world

Omaha, Neb.

Kansas City, Mo.

St. Louis, Mo.

Holt Company of Texas,
Dallas, Texas HOLT

PEORIA. ILL

STOCKTON. CALIF

Chicag;o, 111.

Minneapolis, Minn.

Indianapolis, Ind.

Canadian Holt Company,
Ltd., Montreal

{||llllliniihlNliili|||i||

In writing to advertisers plea«e mention Municipal and Countt Bnoinberinq
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FOUR MEN WHO ARE WORKING TO MAKE THE 1924 CON-

VENTION AND SHOW THE BEST YET

Frank Page, President of the American Road Builders' Association, is

also Chairman of the North Carolina State Highway Commission. He is

the man chiefly responsible for the great and comprehensive plan of high-

way development which is bringing North Carolina to the front as one of

the most progressive states in the road construction field. Mr. Page has

been Chairman of the North Carolina Commission since 1920 and has had

charge of the expenditure of $65,000,000 of bond issues placed since. In 1922

more than 800 miles of road were completed in North Carolina and about

1,200 miles of new surfaced road are being built this year. No further facts

are necessary to show that Mr. Page is fully qualified to direct the activi-

ties of the American Road Builders' Association's great Convention and

Show.

Chas. M. Upham, Convention and Show ]\lanager, is also State High-

way Engineer of North Carolina and Secretary of the American Association

of State Highway Officials. Mr. Upham consented to take charge of the

active management of the Convention and Show at the earnest solicitation

of the officials of the American Road Builders' Association and the High-

way Industries Exhibitors' Association. He has been working continuously

for several months on the great mass of details which have to be handled

in connection with the Convention and Show. Those who go to Chicag-o in

Januarv will find that Mr. I'pham has lived up to his national reputation as

an org-anizer and manager.
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Yesterday's Engineers Built for Tomorrow
Yesterday's engineers knew well the value of permanence. Permanence stands out in
their every work. Five thousand years ago they tested clay pipe.

It is an interesting fact that modern excavators have unearthed clay pipe in the ancient
cities in as good condition as they ever were—proof of the certainty of Vitrified Salt Glazed
Clay sewer pipe.

And what today is the demand in a sewer? Permanence! First cost is completely sub-
merged in the low cost of permanence that is insurance against deterioration, the action of
acid and alkali, heat, cold and electrolysis, and an assurance of health and long operation.

Specify Vitrified Salt Glazed Clay, the Sanitary Sewer Pipe.

CLAY PRODUCTS VlTRIFIM
ASSOCIATION ^_

Sanitary SenderPipe

oS^jCLAY 914 Chamber of Commerce
Building

CHICAGO

The AUSTIN PUP
wm do

this for

YOU

What Other One-Man Machine Could Do it At All?

What Other Outfit at Five Times the Cost Could Do it Any Better?

A Special Catalog tells the whole story of this great little

3 to 5-ton Road Maintainer and Roller. Your copy is ready

The Austin-Western Road Machinery Company
CHICAGO, ILLINOIS

In writinsT to advertisers please mention Municipal and County Enqinbbrino
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S. F. Beatty, who has been selected as President of the Highway Indus-

tries Exhibitors' Association and therefore will represent their interests in

connection with the Road Show, is Vice-President and General Manager of

the Austin-Western Road Machinery Company, one of the leading manufac-

turers of road machinery. He is well fitted to represent the views of his

fellow exhibitors, the men whose loyal co-operation has made the Road

Show a success in the last few years and who have taken every available

inch of space in the Coliseum and adjoining buildings for the 1924 Show.

James H. MacDonald is the man who was one of the founders of the

American Road Builders' Association twenty-one years ago and who has

always been in the foreground of every movement for good roads since that

time. In addition to his interest in the American Road Builders' Associa-

tion, he has found time to serve as Chairman of the Connecticut Highway

Commission and at the present time as a state senator of Connecticut is

Chairman of- the State Senate Committee on Roads, Bridges and Water-

wavs. To enumerate here all of his, activities would require many times the

space available. He is Treasurer of the American Road Builders' Associa-

tion and the fact that he ho]d> that position is assurance that the Conven-

tion and Show will be well handled from the point of view of its finances.
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LITTLEFORD
Tar and Asphalt Heaters

STYLE
No. 68

Small Portable Tar and Asphalt Heat-
ers are indispensable as part of the
equipment necessary for maintaining
roads and streets.

Littleford Heaters are made expressly
' for this work. Send for Catalogue.

LITTLEFORD BROS.
460 E. Pearl Street CINCINNATI, OHIO

Filler Asphalt
The ideal brick pavement filler. Made
to meet the strictest specifications.

Low prices and immediate delivery
on any quantity.

Every monolithic pavement should
have an Expansion Joint. "Pioneer"
is made from an absolutely pure as-

phalt, giving maximum expansion and
contraction efficiency.

Expansion Joint
THE PIONEER ASPHALT CO.

LAWRENCEVILLE, ILL,

I

AMERICAN STEEL &
WIRE COMPANY

American
Triangle Mesh

and
Electric Weld
Reinforcing

Fabrics

Wire Fabric Reinforcement

for Concrete Roads

Ensures Permanence
There is no form of road that is as

economical, endurirg and efficient as

a concrete road. * And when it is rein-

forced with steel wire fabric it is practi-

cally good for all time if the foundation

and mixture are right.

Send for our new Road Building Book

Chicago New York Boston Pittaburtfh
ClcTcIand Denver San Franciaoo

STEWART SEWER
CLEANING MACHINE
Water Cleaning System, if you wish it,

or Drag Bucket type.

Also haveTURBINE SEWER CLEANING
MACHINE at Low Price.

WE WILL PAY FREIGHT AND CHARGE TO BILL.

We Ship Rods for Trial—who else will do this?

We also make a Rod that will float. Also Rods
with wheels for conduit work.

SEWER
AND CONDUIT RODS

No Deop Shoulder Cut for Couplings. Reds rm-
tain full size and strength.

Investigate our JUMBO ROD

W. H. STEWART
1614 Locust Street ST. LOUIS, MO.
129 George Street . BOSTON, MASS.

CANADA FACTORY, WALKERVILLE. ONT.
Therefore No Duty for Purchaser to Pay.

PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO.

In writing to advertisers please mention Municipal and Countt ENoiNSBRiNa



M MUNICIPAl. AND COUNTY ENGINEERING Vol. LXV—6

Engineers' and Contractors' Directory

ALVORD. BURDICK 4 HOWSON
John W. Alvord Charles B. Burdick Louis R. Howson

ENGINEERS FOR
Waterworks Water Purification Flood Relief

Se^verage Sewage Disposal Drainage
Appraisals Po'wer Generation

Hartford BIdg. CHICAGO

\m. ^rtingstall
Citoil Engineer

WATER SUPPLY SEWERS SEWAGE DISPOSAL

1206 'tribune liuilbing (t\\xcu^a

CHAS. BROSSMAN
CONSULTING E.NGINEER

Water Supply. Sewerage and Disposal. Lighting
Plants— Supervision of Construction and Reduction
in Operating Cost. Appraisals—Expert Testimony.

Merchants Bank Bldg. INDIANAPOLIS. IND.

BURD&GIFFELS
CIVIL ENGINEERS

POWER DEVELOPMENTS WATERSUPPLY
Sewerage

KELSEY BUILDING GRAND RAPIDS, M ICH.

CHICAGO PAVING LABORATORY
L. KIRSCHIRAUN H. W. 8KI0M0RE BENE ABSON

CONSULTING and INSPECTING ENGINEERS
PAVEMENTS and PAVING MATERIALS

Consultation, Design, Specifications, Reports, Testing,
Inspection and Research

160 North Wells Street CHICAGO

CITY=WASTES DISPOSAL CO.
(Organized from Staff of Col. Geo. E. Waring, Jr.)

Consulting Engineers. Specialists in Drainage, Sewerage
and Sewage Disposal. Preliminary Investigations and

Estimates, Surveys, Plans and Supervision.

Sanitary Examinations and Reports.

45 Seventh Ave. NEW YORK.

DOW & SMITH
CHEMICAL ENGINEERS

Consulting Paving Engineers
A. W. DOW, Ph. B., - Mem, Amer. Inst. Ch. Engrs.
F. P. SMITH, Ph. B., - Mem.Amer.Soc. Civil Engrs.

Asphalt, Bitumens, Paving, Hydraulic Cement, Eng'rneering Materials

131-3 E. 23ni Street NEW YORK CITY

PLANS SPECIFICATIONS SUPERVISION REPORTS

DRUAR & MILINOWSKI
Engineering Experts to Municipalities

Globe Building - St. Paul, Minn.
Water Works—Sewer Systems — Pavements — City Plann-
ing—Electric Light Plants—Hydro-Electric Developments

—Jleclianical Equipment—Fire Protection Engineers.

Plan Now for Future Construction.

FARGO ENGINEERING CO.
ENGINEERS

Water Supply. Steam and Hydraulic Power
Plants. Advice as to Reduction in Operating
Cost*. Reports and Estimates for Bond Issues.

230 W. Cortland St. Jackson, Mich.

WALTER H. FLOOD & CO.
PAVING LABORATORIES

Plant and Street Inspection. Testing and In-
spection of Materials.

Offices: 22 Quincy St. Laboratories: 742 E. 39th St.

CHICAGO. ILL.

J. W. HOWARD
CONSULTING ENGINEER

ROADS AND PAVEMENTS
Laboratory Analyses and Tests. Specifications improved.

Expert in Valuation anil Litigation. 32 years' experience.

1 Broadway NEW YORK CITY

ROBERT W. HUNT CO., Engineers

Inspection— Tests — Consultation

PAVING MATERIALS. CAST IRON PIPE.
STEEL AND CEMENT

Chemical Cement and Physical Laboratoriep

2200 Insurance Exchange CHICAGO. ILL.

SAM L. JONES. Consulting Engineer

PAVEMENTS and ROADS
Specifications, Estimates and Cost Systems

807 Second Natl Bank Bldg. • CINCINNATI, OHIO

W. G. KIRCHOFFER
Sanitary and Hydraulic Engineer

Water Supplies Water Purification Sewerage
Sewage Disposal Land Drainage

22 N. Carroll St. MADISON. WIS.

In writing to advertisers please mention Municipai. and Codntt Enoinbkrino
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DANIE^L B. LUTEN
INDIANAPOLIS

Designing and Consulting Engineer
Reinforced Concrete Bridges Exclusively

Associate Engineers in each State

ALEXANDER POTTER, C. E.
HYDSAULIC ENGINEER AND SANITARY EXPERT

50 Choroh St.. New York City
Sewerage and Sewage Disposal, Water Supply and

Purification, Water and Electric Power.
Valuations of Existing Plants where Municipal Owner-

ship is Contemplated— Expert Testimony

—

Plans and Estimates.

ASTRID S. ROSING, Inc.

Sewer Pipe—Drain Tile—Steam and Electric

Conduits—Building Tile—Fire Brick

3464 N. Clark Street CHICAGO, ILL.

Testing, Consultation, Bitumens, PaTinf,
Inspection, Specifications, Asphalts, Road Oils.

ENGINEERING CHEMIST
2337 South Paulina Street. CHICAGO, ILL.

JAMES P. WELLS, gSgfN^^A'^
Surveys, Estimates of Cost of Proposed Work, Reports
on New Improvements, Preparation of Plans, Supervision
of Construction, Dams and Reservoirs, Pipe Lines, Fil-
tration Plants, New Water Supply Systems, Hydro-Elec-
tric Power Plants.

Main Office. 249 Cutler Bldtf.. Rochester, N. Y.
Chicago, III. New York City. Knoxville, Tenn. Toronto, Oni.

EDUCATIONAL {^t.Ty) High Grade
Special courses laid out by Engineer with 30 years experi-ence for technical men who need more practical workthan college provides. Steel Designing; Reinforced

Concrete Design; ESTIMATING; Bridges.
Terms to suit. Free Literature.We Duplicate Actual Experience.

WILSON ENGINEERING CORPORATION
12 Broadway Hanover, Mass.

SULLIVAN. LONG 4 HAGERTY
GENERAL CONTRACTORS

Builders of Sewer Systems and Water Works Plants

Home Office. B£,SS£M£R, ALA.

CONSULTING ENGINEERS
—reach city officials by inserting professional

cards in this Department.

A Daily Bulletin, covering prospective work in all parts
of the country, goes free to each advertiser. Write for
rates and full information to

Municipal and County Engineering

Grand Prize Panama-Pacific

biternational Exposition, 1915,New Automatic Cement Tester
Manufacturers of Cement, Concrete, Brick and Road Material
Testing Machines and All Auxiliary Laboratory Apparatus

TINIUS OLSEN TESTING MACHINE CO. p1?fLl'Sk''LPH'i'i'.VA:

SEWER PIPE — FIRE BRICK
Flue Linings — Wall Coping — Steam Line Conduit — Sewage

Disposal Tanks — Fire Clay Meter Boxes
IN STRAIGHT OR MIXED CARS. Manufactured of OHIO RIVER FIRE CLAY.

CANNELTON SEWER PIPE CO., Cannelton, Ind.

WM. E. DEE CLAY MFG. CO.
Proprietocs of MECCA CLAY WORKS

Manufacturers of

STANDARD AND DOUBLE STRENGTH

Sewer Pipe, Drain Tile, Culvert Pipe, Well Tubing,

Flue Lining, Wall Coping and Fire Brick.
ivrkDirc / ^feoca, Parke County. Ind., on C. A E. I. R. R.WUKK»

I Newport, Vermillion County. Ind.. on C. & E. I. R. R.
Chicago Offioe,

30 N. LaSalle Street.
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Thirty Inch Pipe Line

Cast Iron Pipe at Syracuse
Showing Bell and Spigot Joints

Few cities are lucky enough to have a supply
of pure water available within their limits.
Syracuse, N. Y., is no exception to this rule.

There the lake from which they obtain their

water is located over the hills, twenty miles
away.

When their supply line was laid out, a desire

to practice true economy led to the installa-

tion of a permanent material. U.S. Cast Iron
Pipe was purchased and installed. The sup-
ply line consists of over nineteen miles of 30-

inch pipe and a mile and a half of 42-inch
pipe. In spite of the rough country through
which this line was laid it has given perfect

satisfaction and will serve the community for

decades to come.

United States Cast Iron Pipe
& Foundry Co.

General Office: Burlington, New Jersey

Philadelphia
Pittsburgh
Cleveland
Minneapolis

SALES OFFICES:
Chicago
St. Louis
Buffalo
Kansas City

New York
Birmingham
San Francisco
Dallas

STEAN^^^SHOVELS
MODEL 4.— 14 ton All Steel

Excavator with % yd. Skii

The KEYSTONE is a highly \er$ati(e traction steam shovel uith all the

efficiency of specialized design, usable with three different interchangeable

scoops— 5/.-/mmc/', Ditcher and Clam Shell— ior Road Grading, Trenching,

Back-Filling, Cellar Digging, Pit Mining, Loading, Unloading and Handling

Materials. Can be equipped with electric motor drive for use in buildings.

Sa\es first cost, moving cost and upkeep and is readily sold or rented for any sort

job. A reliable road shovel of remarkable adaptability to ot

stands on the solid. No cribbing

needed, no danger from cave-in, of machine
sliding into excavation. Any width or depth
to 20 feet. There is 4 feet of water in this

12 foot ditch. The Keystone is aaapted for

hard going among roots, boulders, etc., and
cleaning out blasted rock.

i^}ggfeffe2)tn^fe!rCSa^^

^

CUT that NEXT JOB with a

STRICKLER

Ratchet Pipe Cutter

Cuts either Cast or
Steel pipe. Cuts a

channel in the pipe
same as a lathe cut.

Each size cuts a range of
sizes. Catalog on request.

W.W. STRICKLER
& BROS.

COLUMBUS, OHIO.

CHLORIDE OF LIME
FOR PURIFYING WATER

PENNSYLVAMA SALT MANUFACTURING CO.

Wldener Building PHILADELPHIA. PA.

SLUICE GATES
Sheer, Flap and Butterfly Valves

FLEXIBLE JOINTS
COLDWELL-WILCOX CO.

South Water St. NEWBURGH. N. Y.
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Efficiency, durability and economy are some of the outstanding features requiring careful consideration when
selecting street lighting equipment. These qualifications, all ot which are found in Westinghouse Street Light-
ing Equipment, will be explained in detail by our Westinghouse Engineers if you desire their assistance.

WESTINGHOUSE ELECTRIC AND MFG. COMPANY
GEORGE CUTTER WORKS SOUTH BEND, INDIANA

Sales Offices in all Principal Cities of the United States and Foreign Countries
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EDITORIAL
THE 1924 ROAD SHOW

The "Road Show" is ol such great im-
portance to everybody in any way con-
nected with, or interested in, road and
street work, that we are devoting several
pages of this issue to an announcement
of the 1924 Show, the convention pro-
gram, and the plans, accommodations,
etc., which those responsible for the suc-
cess of the enterprise have provided.
This is the one event of the year the
worker in the highway field can ill afford
to miss.

There are many reasons why thousands
of men attend these shows year after
year. More information can be acquired,
with reference to materials and machin-
ery, by visiting the exhibits at the show
than in any other way, and at a minimum
expenditure of time and money. To many
the greatest appeal of the show is the
opportunity it provides to meet old
friends we seldom, if ever, see elsewhere,
and it enables us to meet face to face
those with whom we have corresponded
but have never seen. This opportunity
to meet people would of itself justify all

the work and expense of holding these
shows. Those who want to meet the
leading highway engineers, contractors
and manufacturers should attend the 1924
Road Show.

THE SUPERLATIVE IMPORTANCE
OF SOUND HIGHWAY

FINANCING

The amount of attention now being de-

voted to the study of sound highway
financing shows that the superlative im-
portance of this subject is appreciated
by many. The term "highway" is here
intended to have its usual legal meaning
which includes city streets and alleys as
well as state, county and township roads.
The expenditures for highway improve-
ment are now so vast that great in-

justices may be done in distributing the
cost unless the problem is carefully
studied and honestly solved.

The subject is very difficult and few,
if any, are ready to say that they know
just how the problem should be solved.
But it is not doubted that equitable solu-

tions will be found as a result of much

discussion. Several articles in this issue
deal with this subject and more attention
will be devoted to it in the future. It is

hoped that engineers will apply their
trained minds to this problem because of
its major importance.

It is comparatively easy to point out
some theories that are sound and some
that are unsound. The soundness of the
gasoline tax, as a road service tax, with
proper exemptions for gasoline used in
industry and agriculture, has been ex-
pounded in these columns on several occa-
sions. This is now regarded as the fair-

est of all highway taxes, provided only
that the proceeds of such taxes are de-
voted exclusively to highway purposes.
There are now 36 states with gasoline
tax laws in operation and the measure is

popular. About the only remaining op-
position comes from motor club officials,

who, in the interest of membership re-

newal and extension, are interested in
keeping down the apparent first costs of
operating a motor vehicle while disre-
garding ultimate total costs. Such offi-

cials have been able to obstruct the will

of the majority of informed people in

some cases but such victories are likely
to prove short-lived. The people are not
"pikers"; they are willing to pay for what
they get and the favorable attitude of the
great majority of the people toward the
gas tax is only one proof of this state-

ment. Gasoline tax legislation is most
encouraging to those who favor sound
and sane taxation measures. Of course
it is indefensible to tax the motorist's
gasoline for school, general, or any other
purpose except for highway purposes.
A good example of unsound doctrine is

the argument that taxes on property
alone should be levied to pay for highway
construction while taxes on the road user
should be only enough to pay for the
maintenance of roads. This is an ab-

surd argument; it is easily reduced to an
absurdity. In effect it means that the
user should pay more for the use of a
bad road than for the use of a good
road. Since maintenance costs are
higher on bad roads than on good ones
this amazing doctrine means simply this:

the better the road the less the charge
for using it. It is astonishing that many
men who have achieved affluence and a
degree of fame in the automotive world
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are seriously advocating that this falla-

cious form of financing be adopted. Such
men in opposing the gasoline tax and in

promoting this ludicrous theory ot mak-
ing property pay for construction and
the user for maintenance only have sur-

rendered the leadership in this great

study. It is distinctly discreditable that

their reasoning has been so unsound or

so unfair, as the case may be. It is be

cause they are fit to play a more vi'orthy

role that they are here so severely criti-

cised. It will do the automotive industry

no good to advance insincere or unsound
theories in discussing this subject, for

faults will quickly be detected and
pointed out by men of Intelligence in

other lines of work than the manufac-
ture and sale of motor cars.

There has, perhaps, been too great a

tendency toward generalization in dis-

cussing highway finance ; not enough at-

tention has been devoted to limiting legal

and other local conditions. For example,
some say that bond issues should be
made to pay the cost of construction of

state highways. This statement is often

made without any reservations whatever,
despite the fact that many important
states, Indiana and Wisconsin, for ex-

ample, cannot bond with\)ut first amend-
ing the state constitution. It is very
doubtful if the Indiana constitution could

be amended for this or any other pur-

pose at this time as the residents of this

State are rather out of sorts with cer-

tain recent amendments to the federal

constitution and want to leave our funda-

mental laws alone for the present.

Even when it is now permissible to

bond a state for highway purposes there

is a very serious question as to whether
or not the cost should be shifted to a
later generation by this device. The next
generation will have its own problems
and it seems unnatural to be shifting the

highway liabilities to our children and
grandchildren when we are doing all we
can in other ways, to make and save as-

sets to leave them. Again, where re-

course is had to bonding it is much easier

to defend the justice of bonding only to

pay for the permanent portion of the road
than for the parts that will not outlive

the bonds. Rather a good case can be
made out for bonding to pay for changes
in grade and alignment to save operating
costs, for grading and foundation work,
and for some bridge work, but it is very
difficult to justify, in theory, and as a
general proposition, bonding to pay for

a wearing surface of compartively short
life.

The states of Illinois and Indiana pre-

sent an instructive contrast in their

country road problems. Illinois can
bond; Indiana cannot. Ilinois has two
types of roads: the highest type of mod-
ern highways and the most malevolent
mud roads to be found anywhere with the

possible exception of Iowa. (An Iowa
man recently told the editor that Illinois

mud roads have a bottom but that Iowa
mud roads are bottomless.) Indiana has
an extensive mileage of an intermediate
class of roads, namely, gravel and stone
roads. Between her modern paved high-

ways and her mud roads Indiana has 30,-

000 miles of splendid gravel roads reach-

ing every city of any importance in the

state. In fact, nearly every highway of

any consequence has a good gravelled

surface. The extent of these gravel

roads may be better appreciated when it

is stated that their mileage is six times
greater than that of the 7 per cent fed-

eral aid system designated for ultimate

hard surfacing. Illinois had only mud
roads up to a very few years ago. She
is now acquiring her primary system at

the rate of 1,000 miles a year. After this

primary system is finished it will take
Illinois many years to construct her sec-

ondary system. On the other hand, In-

dian now has her secondary system and
needs only finish her primary system of

less than 5,000 miles to have adequate
highway development. It will be seen
that greater haste is justified in Illinois

than in Indiana, in the matter of primary
road construction, with a corresponding
greater annual expenditure. It may be
wise to bond in Illinois, therefore, while
the pay-as-you-go plan is clearly right

for Indiana. Thus do local conditions in-

fluence polices of financing and a depend-
able financing creed must make due and
proper allowance for local conditions.

A subject that is beginning to attract

serious study is that of paying for the

cost of city pavement reconstruction.

This can no longer fairly be charged en-

tirely, or even largely, to abutting prop-

erty. Then, there is the very knotty
question of taxing the motor vehicle for

the upkeep of city streets. How shall

this be done Shall city and state levy
separate taxes or shall the state collect

and refund to city and county? If the
latter, on what basis shall the refund be
made? These are questions requiring
much study and their early and proper
solution is highly important.

These are the most urgent questions in

the whole world of highway affairs. They
challenge the best minds of the country.
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HOW SHALL WE PAY FOR OUR
STREET PAVEMENTS?

Address by John L. KUiott, City Civil Engi-
tieer, IndinnaDoiis, Before Second An-

nual Convention, Allied Motor
Commerce (of Ind.)

The type, cost and method of paying
for street paving is becoming a more and
more important and very intricate prob-

lem.

Traffic conditions and requirements are

creating more complex situations today

in connection with the problems of pay-

ing or assessing street improvement
costs than ever before and will continue

to do so unless some efficient and eco-

nomical solution is found.

In the beginning of civilization, trans-

portation was not a problem and the

early taxpayer was never worried about

street or road improvements or assess

ments. Travel was confined to walking
or riding various animals, and roads of

those days were for the most part only

beaten paths. As desires of man in-

creased, transportation in vehicles in-

creased and with them the necessity for

better paths or roads. But even these

roads were not expensive and their cost

was usually borne by the community.
When the social instinct developed and

people congregated in villages and towns.

the need for streets or avenues upon
which to travel back and forth, in ve-

hicles or otherwise, become obvious.

Transportation increased and the old

path had to be made into a little better

road or street.

The better type of road or street nec-

essarily meant the expenditure of money
which in the earlier days, even of this

country, was borne by the locality as a

whole and sometimes built the same
way. ' With increasing population, vil-

lages became towns, towns grew into

cities and the necessity for providing

better streets gave rise to the question

which confronts us today: "How shall

the cost be paid?"
The accepted practice in this country,

until recent years, has been to assess the

cost of street paving in whole or in part

directly against the property abutting

the improvement. The number of differ-

ent methods for ass.ssing this cost was
almost as great as the number of states

and cities affected, but the fundamental
principle of making the abutting prop-

erty owner pay the bill was always pres-

ent. In Indiana, until a very few years

ago, the cost of all street improvement
was assessed against the abutting prop-

erty or the streets intersecting the street

being improved. With the advent and
growth of motor transportation, came the

necessity for more and better paved
streets. Engineers and economists began
to realize that to assess the cost of all

street improvements against the abutting

property owner was unfair and unjust.

Heavy hauling and motor transporta-

tion added a new factor to the question.

Streets must be built better and resur-

faced oftener. In the past, it has been
common to have streets in use 40 years

or more without resurfacing. In fact,

contract was awarded by the City of In-

dianapolis recently to resurface a street

that has been in use 34 years. Such wear
cannot and is not expected today from
ordinary street paving. Should the abut-

ting property owner be made to pay for

new streets at conservatively frequent in-

tervals to facilitate the travel of the city

at large?

There is no question but what the or-

iginal improvement is a benefit to the

abutting property; in fact, in the great

majority of cases it benefits the property

much more than it costs. One well

known business man of this City has
stated that, in his opinion, original

street improvements add five times their

cost to the value of the abutting prop-

erty. Resurfacing, however, cannot be

said to add a great amount to the value

of the abutting property at least not the

entire cost. The question then is: 'Who
shall pay if not the abutting property

owner?" Some will say the logical an-

swer is "Those who are benefited."

The benefits of resurfacing a street are

widespread. The abutting property

owner naturally is benefited to some ex-

tent by having a much better street in

front of his property. The commercial
interests are benefited because deliver-

ies are quickened with less cost for re-

pairs. The pleasure seeker is benefited

since he can ride in greater comfort with

less repair bills. In fact, the public gen-

erally benefits from resurfacing, there-

fore the conclusion: the public generally

should pay the bill.

There is another method of reasoning

used on resurfacing which also has a

great deal to recommend it. The original

street is improved to give access to the

property being improved. The owners of

this property, however, do not wear out

the improvement they have paid for.

When the street must be resurfaced, why
not make those who have worn out this

street pay the cost of resurfacing? The
result of this reasoning naturally means
a tax on all vehicles using the streets.
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There is much to commend and also to

condemn in both these theories. It is our

opinion that neither taken alone offers

the solution of the question: "Who shall

pay?"
Increased traffic is adding another cost

on street improvements which demands

attention. Narrow streets must be made
wider and certain streets must be sub-

stantially and expensively paved to pro-

vide for heavy hauling. When these im-

provements come as part of the original

cost is it fair to assess the entire cost

against the abutting property? Manifest-

ly it is not. Some standard of width and

paving should be adopted as the equit-

able improvement assessable against the

abutting property and the remainder paid

in the same manner as resurfacing.

I believe it to be a self-evident propo-

sition that the best method to collect aay

assessment or tax is that which causes

the least irritation to the taxpayer. With

this in mind, I would recommend that the

question, "Who shall pay?" be answered

as follows:

The cost of the original street improve-

ment of a standard width and type should

be paid entirely by the abutting property

owners. Any expenditure made neces-

sary by providing a wider or better pave-

ment should be paid by the city from a

street improvement and repair fund

which shall be a continuing fund, col-

lected in a manner to be described later.

Resurfacing costs should be paid en-

tirely by the city from the above men-

tioned fund. Charging the entire cost of

resurfacing against the city is more eco-

nomical than assessing a percentage

against the abutting property as it places

the entire burden of maintenance on the

city and is an incentive to better repairs.

It also permits the resurfacing of such

portions of streets as need resurfacing.

Whereas assessing any portion of the

cost against the abutting property neces-

sitates the resurfacing of entire sections

of streets and from curb to curb.

The fund previously mentioned should

also be used for the maintenance and re-

pair of all improved streets and should

be provided in part by direct taxation

and collected as other taxes and in part

by taxes on the users of streets. This

tax should be a part of the registration

fee collected by the state and should be

returned to the city in proportion to the

number of automobiles and trucks regis-

tered from that city. A certain portion

of the gasoline tax collected by the state

should be returned to offset the money
expended in repairs. All fees collected

for permits to cut streets and all money
collected for repairing of cuts should

also go to this fund. The fund should

be a continuing fund from year to year

so that any unexpended balance will be

available the next year.

The whole question of assessing the

cost of street improvements must be

viewed with justice and fairness to all

concerned. Co-operating between the

property owner and the vehicle owner
means better streets and and better busi-

ness.

THE DESIGN AND OPERATION OF
SEWAGE PUMPING STATIONS

By C. S. Timanus, of Burns ct McDonnell En-
gineering Co., Interstate Bldg.,

Kansas City, Mo.

While the art of pumping water has

been practiced for hundreds of years, the

lifting of sewage by mechanical means
was little used until comparatively a few
years ago. The progress in the design ot

machinery for handling sewage began
wuth the universal adoption of the water
carriage system of sewage disposal, and
has since kept pace with the widespread

demand for better sanitary conditions.

There has been much discussion of the

proper method of pumping sewage. First

cost, reliability, economy of operation

and sanitary features are the important

topics of interest and discussion.

ReUaMlity and Sanitary Features

Reliability is perhaps the most impor-

tant of these elements^ while the sanitary

features of a plant rank as a close second.

Indeed, the two elements are very inti-

mately related. An unreliable plant may
easily become the cause of unsanitary

conditions and a nuisance. On the other

hand, a plant may be dependable—always
capable of handling all the inflowing sew-

age—but, nevertheless, a nuisance orl

account of unsanitary receiving wells,

trash racks or bar screens.

Cost

Secondary in importance to the relia-

bility and sanitary features of a plant

come its first cost and economy of opera-

tion. Theoretically, the allowable first

cost depends on the economy of opera-

tion, and operating economy in turn de-

pends on labor costs, power costs and

maintenance charges, any one of which

may become the controlling or dominat-

ing factor of the entire operating cost.

Power costs are easily calculated, but

labor costs and maintenance charges are

more difficult to estimate, and require
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experience and good judgment. It is the
designing engineer's duty to consider
such factors carefully and arrive at the
true operating economy of the proposed
plant.

Large and Small Stations
Consideration of the general elements

of design leads to the division of sewage
pumping stations into two general
groups, which for want of a better classi-

fication may be designated as large sta-

tions and small stations. In general,
stations handling in excess of 1,000 g. p.

m. of sewage or storm water may be
classified as large stations. These sta-

tions are characterized by large valves
and water passages, large equipment and,
where screens are necessary, by elabo-

rate mechanism for cleaning screens and
disposing of screenings. Trouble from
stoppages is rare because pumping equip-

ment with large clearances and valve
passages may easily be provided. Motor
driven centrifugal pumps are very often

used, and in many cases stations are
equipped with oil or gas engine driven
generators to provide emergency power.
Excellent examples of large stations are
the Calumet, Des Plaines and Evanston
stations of the Chicago Sanitary District,

and the older stations at New Orleans.
Small stations, those pumping sanitary

sewage and small quantities of storm
water, are much more numerous than
large plants, and because they are more
often encountered in general design prac-

tice, and because they offer problems as

perplexing and as difficult of solution as
the large stations, the detailed discussion
in this paper has been limited to stations

of this type.

Preliminary Investigations

Before any station can be intelligently

designed, careful preliminary investiga-

tions are necessary. If the station is to

be located on an established system, ac-

tual gaugings of the sewage flowing

should, if possible, be made. Studies
should be continued long enough to deter-

mine the daily maximum flows and the

weekly maximums. A careful inspection

of the system should be made, and the

number of roof connections and cellar

drains discharging into the lines noted.

If the lines are old there is a possibility

of ground water infiltration, which may
reach considerable proportions in wet
weather. Low places, where perforated
manhole covers act as storm water catch
basins, should be investigated and re-

corded.

Infiltration

An attempt should be made to elimi-

nate all unnecessary infiltration, roof
water or storm flow. If this is impos-
sible, pumping equipment must be pro-

vided to handle abnormal peak loads.

Pumping unnecessary quantities of water
only adds to the cost of operation and
to the first cost of the station for equip-
ment which is used only a part of the
time. Where conditions are such as will
permit, storm flows of approximately six
times dry weather flows may be bypassed
around the station. This will depend,
however, on whether there is a conveni-
ent point of discharge below the station
and whether the discharge of such flows
would be considered a nuisance.

Capacity

Stations built to serve new districts

where sewer mains and laterals are in-

stalled coincident with the construction
of the station, should be designed to
serve the ultimate future needs of the
district. Additional equipment can be
installed as the district grows. In such
a district it is possible practically to
eliminate the effect of storm water pe-
riods by seeing that pipe joints are care-
fully made, that manholes are properly
set, and that roof connections are not
allowed.

. Grades of sewer mains and
laterals can be made steep enough to dis-

pense with flush tanks. The normal flow
may be estimated approximately 50 gals,
per capita per day,- or 250 to 400 gals, per
sewer connection per day. Peak loads
may be estimated at 175 to 200 per cent
of normal flows.

Selection of Equip^nent

Having determined the capacity of the
station, the next step is the selection of
proper equipment. This can not be done,
however, without a clear understanding
of the limitations of certain types of
equipment when subjected to this kind of

service. Very frequently flows as small
as 100 to 500 g. p. m. are encountered in
the design of these plants. Pumps de-
signed to handle clear water in such
small quantities usually have inlet and
discharge openings of 2 to 4 ins., while
the clearances through the impeller of
centrifugal pumps or the valves of a
plunger pump are much smaller. Evperi-
ence indicates that clearances through
any device for pumping sewage should
not be less than 5 and preferably 6 ins.,

unless the equipment is protected by
screens or trash racks of some sort. Self-

cleaning screens are out of the question
because of the cost, while small bar or
wire screens are always a nuisance from
the sanitary standpoint, and very often
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can not be tolerated. The attention nec-

essary to care for them properly is large

and the consequent maintenance costs

are abnormally high.

Srirage Ejectors

These limitations of the ordinary types

of pumping equipment have led to the

development of the pneumatic or air lift

systems using sewage ejectors, as they

are commonly known. The sewage ejec-

tor is nothing more than a cast iron or

sheet steel pot, into which the sewage

flows through large inlet pipes. WJien

the pot is full a float operated valve is

opened, admitting air under pressure on

top of the sewage, which is thus forced

out into the discharge main. Check

valves on both the inlet and outlet sides

prevent backflows from the discharge

main when the pot is filling ,and back-

flow into the inlet line when the pot is

discharging. Air for the operation of the

ejectors is supplied by means of air

compressor units, which may be steam,

electric motor or gas engine driven.

Usually on municipal installations, elec-

tric motor drive is employed, with gas

engine or gasoline motor standby units

provided.

Either horizontal or vertical compres-

sors may be used. In the small sizes air-

cooled or hopper-cooled types may be

had. For the larger sizes, circulating

water must be employed.

Types of Motors

Where compressors are electric motor

driven, several types of motor may be

used, operated through remote control

apparatus actuated by pressure regula-

tors connected to the air receiver. If the

motor is less than 5 H. P. it may be

thrown directly across the line by means
of a magnetic switch. Where motors are

thrown directly on the line they should

either be oversize or capable of exerting

a large starting torque or starting ef-

fort. Otherwise an unloader should be

used on the compressor, which will allow

the motor to come up to speed before re-

ceiving its load. For any type motor
over 5 H. P., automatic starters, which
allow the motors to come up to speed

gradually, should be employed. Motors

can be connected to compressors either

by gearing, silent chain, or belt. Short

belt and idler pulley drive is usually em-

ployed, although some types of chain

drive are as flexible as the belt drive

and as positive as gearing.

Ejector installations lend themselves

to a number of housing schemes. The
ejector pots themselves may be placed in

underground wells or pits detached and
even removed some distance from the

compressor stations. However, it is per-

haps best, even though more costly, to

build the ejector pit inside the station

proper. By this arrangement all the ma-
chinery is easily accessible and well pro-

tected. It is highly inadvisable to house
motor driven compressor units in under-

ground structures. In severe climates

some method of heating the station

should be provided.

Pumping Station Advontagrs

From the standpoint of first cost, the

ejector type station is at a disadvantage
when compared with a pumping station

employing centrifugal pumps and
screens. It is diflicult to give percentage
comparisons, inasmuch as conditions of

installations vary somewhat, but it is

probably true that the ejector station

wil Icost at least 25 per cent more than

the station using centrifugal pumps. The
cost of operating the ejector station will,

however, in many cases compare very
favorably with the pump station. This is

true in spite of the fact that the power
costs are higher for the ejectors. The
station efficiency of the ejector plant will

be in the neighborhood of 25 to 30 per

cent, while that of the pump station will

be between 40 and 55 per cent. The cost

of an operator must, however, be charged
against the pump station, while ejector

stations, on the other hand, require very
little attention other than the oiling of

moving parts occasionally. One man
looks after a number of the stations, or

where there is only one station it is only

necessary to delegate a man from some
other city department to make the occa-

sional inspections and oiling necessary.

It is because of the fact that the ejector

requires little care and attention, coupled

with the fact that it possesses excellent

sanitary features, that this type of sew-

age pumping station has proved itself

satisfactory.

Trash Pumps
Where it is necessary to handle quan-

tities of sewage in excess of 500 gal. per

minute, the ejector station, while still

capable of the service, is not so well

adapted as a centrifugal pump station,

using the Wood Trash Pump. The Wood
Trash Pump differs from the ordinary

clear water centrifugal pump in that

there are large clearances through thij

pump which allow the passage of debris

or trash which would stop the ordinary

centrifugal pump. The vanes are con

structed in such a manner as to take up
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very little of the circumference of the
impeller. There are no sharp points or
edges upon which trash, rags or paper
might catch, and the curvature of the
ends is such as to tend to oust such
rags or trash as might engage the vanes.

It is claimed for these pumps that they
will allow the passage of a solid sphere
of the next lower standard size than the
pump, i. e., an 8-in. pump will pass a
6-in. sphere or anything which will flow
around a 6-in. pipe elbow.

Control

These pumps are built in either hori-
zontal or vertical types, suitable for most
any type of drive. Motors are usually
employed, however, and may be either
direct current or alternating current. Sev-
eral methods of control may be provided,
but the most popular and the simplest is

a float-operated switch actuating an au-
tomatic starter. The installation of these
pumps is no different from that of any
type of clear water pump running auto-
matically. A closed well should be pro-
vided and pumps so set as to remain al-

ways primed. No screens are necessary
on plants equipped with these pumps in
sizes larger than 6-in. and consequently
the station may be made entirely auto-
matic, requiring no more attention than
is required for the ejector station.

The efficiency of the Wood Trash
Pump is remarkable, approximating that
of the ordinary clear water pump. In
the larger sizes a test efficiency of 76
per cent has been attained. The efficiency
curve is flat, which offers an opportunity
for a considerable variation in head with-
out a large change in eflficiency.

In recapitulation and conclusion, these
points are emphasized: First, the de-

signer of the small sewage pumping sta-

tion should be very careful in determin-
ing the capacity of the proposed station.

Second, he should pay special attention

to the sanitary features of his plant.

Third, he should be fully aware of the

limitations of ordinary clear water pump-
ing equipment when employed in this

service. Fourth, for flows under 500

g.p.ni. no class of equipment is as satis-

factory as the pneumatic sewage ejector.

Fifth, for flows of over 500 g.p.m. the

Wood Trash Pump offers the best solu-

tion of the problem.

The foregoing paper by Mr. Timanus
was presented at the Fifth Sewage Dis-

posal Conference at Iowa State College,

Ames, Iowa.

BRIEF OF ANNUAL MEETING
OF ADVISORY BOARD ON
HIGHWAY RESEARCH

The Advisory Board on Highway Re-
search, Engiri,eering Division of the Na-
tional Research Council, met in Wash-
ington, D. C, Nov. 8-9, 1923. A. N.
Johnson, chairman of the Executive Com-
mittee, presided.

Highway engineering and transporta-
tion, or the construction and operation
of the highway, is n,ot a theoretical or
academic subject, but a vital part of our
economic and social life. We are spend-
ing each year in this country a billion

dollars for road construction, while the
demand for more high-type roads is in-

sistent and growing. The investment in
motor vehicles in rouad figures is 10
billion dollars, and the annual operating
cost of these vehicles is some six or
eight billion dollars more. With an In-

vestment and annual expenditure of this

magnitude, can anyone doubt the n,eed
of a practical study of the economics of

highway construction and operation?
This is the field of highway research.
Thomas H. MacDonald, Chief, U. S.

Bureau of Public Roads, in an address,
"Objectives of Highway Research," em-
phasized the thought that the highway
engineer, besides a day's work faithfully

done, must also engage in research work
if he would advance his profession, and
himself.

Charles M. Upham, State Highway
Engineer of North Carolina, in an illus-

trated talk, "Research Program of North
Carolina Highway Commission," stressed

the need of practical highway research
and its translation into road service for

the highway user.

The chairmen of the various research
committees reported results and progress
obtained in the past year and outlined

a program of research for the coming
year. The reports will be later published

at length in the Proceedings of the Ad-
visory Board. A brief digest ol the com-
mittee reports, containing information of

practical value, is given.

Committee on Stnietural Desipii of Hifih-

ICllj/S

Ciiairman, A. T. Goldbeck, U. S. Bureau
of Public Roads.

1. Suhffiode

A layer of sand, cinders, broken stone,

or other porous material will prevent
capilhiry moisture from rising to the
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overlying road surface. Tile drains are

inefficient in removing capillary mois-

ture.

Results of tensile, shear, and compres-

sion strength tests on various soils are

given in detail in the report.

A "Field Test for Moisture Equiva-

lent," described in detail in the report,

gives a ten.tative criteiion for classify-

ing soils as to their suitability for use

as a subgrade.

The addition of 5 per cent of hydrated

lime or Portland cement to a soil mate-

rially reduces the expansion and contrac-

tion of the soil. The admixture of sand

with the soil has a similar effect.

Heat treatment of the soil requires a

temperature of 600 degs. C. to effect a

physical change in the soil. At this tem-

perature the clay content is reduced and

the sand con,tent increased, resulting In

a reduction of the expansion and con-

traction of the soil.

Drainage ditches are effective only in

removing water in excess of the capillary

moisture.

There is every evidence to show that

temperature has a very marked influence

on the water capacity of soils. The

colder the soils, the greater the capacity

for holding moisture.

Some materials, such as man.y types of

clays, take up considerable quantities of

moisture when it is available and ex-

pand in volume, while other materials,

like sand, gravel, crushed slag, etc., take

up only enough moisture to coat the sur-

faces of the particles and show little

expansion.

When macadam or broken stone bases

are used over a heavy clay subgrade it

often happens that the clay is forced up

through the voids in. the stone and ren-

ders the broken stone layer much less

resistant to loads. A light blanket of

sand or similar material interposed be-

tween the subgrade and the broken

stone is effective in preventing the clay

from working up through the overlying

stone layer.

The soil itself does not expand on

freezing, but the expansion occurs in the

moisture alone.

2. Sand Clay, Top Soil and Srrni-Gravel

Roads

For successful roads, there is required:

(a) Graded mixtures capable of mak-

ing a dense mass on consolidation. The

best mixes run as low as 20 per cent

porosity.

(b) Uniformity of composition secured
by thorough mixing.

(c) Heavy compacting from the bot-

tom upward. This is usually don,e by
traffic. There is need for a type of mul-

tiple rim roller to hasten and unify the

degree of compactness imparted to these

roads during construction.

(d) The mixtures must have a liberal

amount of coarse material above No. 60

sieve.

(e) Depth of compacted surface

should be 10-12 ins. Crown of % in. per

foot is sufficient.

3. Forces on Pavements Resulting from

Traffic

Preliminary tests of the Bureau of

Public Roads indicate that when driving

over a typical concrete road at high

speed with a fully loaded 2-ton truck,

we may expect impact values of approxi-

mately 20,000 lbs., or over five times the

static load on one rear wheel. With a

fully loaded 5-ton truck at high speed,

we may expect forces of 35,000 lbs. to

40,000 lbs., or over four times the static

load on one rear wheel. If a downward
movement of the loaded truck body
occurs at the same instant as an impact,

the two forces are of course additive,

and the results may be double the im-

pact. Therefore, under certain bad sur-

face conditions a total force of 40,000

to 60,000 lbs. may be obtained at each

rear truck wheel.

The semi-mon,olithic brick pavements
showed less resistance to impact than

the monolithic brick pavements with

same depth of concrete base (Bates

Road). The monolithic brick pavements

showed about 18 per cent less resistance

to impact than the plain concrete slab

of equal depth. These results obtained

by the Bureau of Public Roads on slabs

7 ft. square.

The observed deflections of concrete

pavements are very nearly directly pro-

portional to the load (Pittsburg Test

Road).

The resistance to structural failure of

plain concrete pavement slabs of uniform

thickness and laid on a uniform sub-

grade, when subjected to highway traffic

loads, is in proportion to the square of

the thickness of the slab (Bates Road

Test).

Structural failure normally first ap-

pears at corners caused by open cracks

or joints. The edges of ordinary pave-

ment slabs should be strengthened so
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that the corners and the edge of pave-
ment may have approximately the same
resistance to structural failure as the in-

terior portion of slab.

The endurance limit of concrete, when
subjected to repeated tensile stresses,

may safely be taken as not less than 50

per cent of the modulus of rupture of

the material (Bates Road Test).

Committee on Cluuactcr and Use of Road
Materials

Chairman, H. S. Mattimore, Pennsylva-
nia Highway Commission.
The strength of Portland cement con-

crete varies with the amount of actual

solid material present in a given volume,
and with the relative parts of this volume
that are cement and aggregate.

Other conditions being the same, the

strength of concrete varies with the

amount of mixing water. Grading of the

aggregate has a decided effect upon the

amount of water that may be used to

yield a workable mixture. This empha-
sizes the benefit of using well graded
aggregates.

There is need for research to develop
methods of making more uniform con-

crete upon a large scale in practice, in

order to apply the information already

available on the design of concrete mix-

tures.

Outline of tentative program of re-

search in bituminous mixtures.

Committee on Higlmay Finance

Chairman, J. G. McKay, U. S. Bureau
of Public Roads.
A budget system as a definite part of

the highway program is essential. Under
the budget system a fixed amount of high-

way revenue is necessary for the con-

struction of a relatively fixed amount
of new mileage each year, the balance of

the revenue being used for maintenance,
reconstruction and betterments.
Any plan of state or county highway

financing should conform as closely as

local conditions permit to the fundamen-
tal rules which govern the raising of

public revenue: (1) An equitable distri-

bution of the burden between the contrib-

uting sources according to the benefit

derived from the improvement and the

differences in the ability to pay for the

improvement. (2) Provide a definite

amount of highway revenue yearly. This
implies the highway budget system.

It should be emphasized that the use
of credit does not solve the problem of

distributing the highway costs between
the several sources of revenue. The same
sources of revenue which finance high-

way improvements when credit is not
used must also provide the revenue to
meet highway bonds when funds are bor-
rowed.
The larger the amount of permanent

highway investment in existence in a
state, the less the real need for the use
of credit in financing the improvements.
A second factor in determining whether
to use present sources of revenue or
make use of credit depends upon the
wealth of a state and the ability to pro-
duce highway revenue from this wealth
without unduly burdening it.

The problem of highway finance re-
solves itself largely into the question of
a just distribution between the burden
on land or real property, and the burden
on the highway user.

Real property taxation for highway
purposes bears too large a portion of the
burden of highway expenditures, produc-
ing, in a survey of four Wisconsin coun-
ties, from 55 to 70 per cent of the total
highway revenue. The major portion of

the burden on real property is due to lo-

cal and county taxation of real property
for highway purposes. In the four Wis-
consin counties the local units produce
47.49 per cent; county units, 41.81, and
the state 10.70 per cent of the real prop-
erty revenue for highway expenditures.
The highway user, whose demand for

highway service is largely responsible for

highway improvements, should assume a
larger part of the burden in the form of

motor vehicle tax and gasoline tax.

Committee on Economic Theory of High-

icay Improvement
Chairman, T. R. Agg, Iowa State Col-

lege.

The following projects have been com-
pleted and results published or are in
process of publication:

"Truck Performance on Grades" (Mich-
igan Highway Commission and Univer-
sity of Michigan).

"Rolling Resistance and Related Char-
acteristics of Roadway Surfaces" (Bu-

reau of Public Roads, Iowa Highway
Commission, Iowa Engineering Experi-
ment Station).

"Economics of Highway Grades" (Iowa
Engineering Experiment Station and
Iowa State Highway Commission).
"Quartermaster Tractive Resistance of

Roads Research."

Committee on Highway Traffic Analysis

Chairman, G. E. Hamlin, Connecticut
Highway Commission.
A traffic census will give information

pertaining only to the traffic using the
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highway at the time the census is taken.

A highway transport survey is to deter-

mine the probable amount and charac-

ter of the future traffic which wall use

a given highway during the lives of its

several component parts. No state has

extensively taken up the highway trans-

port survey.

After an extended highway traffic cen-

sus it is recommended that additional

counts be taken at critical periods of the

year in succeeding years, from which,

after a number of counts have been tak-

en, curves of natural increase can be

plotted, from which can be roughly de-

termined an estimate of increased traffic

for a reasonable period of years. This

estimate should also include the curve of

increase of motor vehicle registration,

which can be determined at the present

time in every state.

The value of an extended traffic survey

in determining the allocation of construc-

tion and maintenance funds in the devel-

opment of a highway system is unques-

tioned. Such traffic survey, however,

should be utilized for type and strength

of surface, rather than for location of

expenditures, inasmuch as the d^^velop-

ment of new territory within a state is as

much a demand upon the expenditure of

highway funds as the taking care of traf-

fic already developed.

The personnel requires a certain

amount of special training although cour-

tesy has been found to be the largest

asset. A special sign at the census sta-

tion giving the reason for the question-

ing is the greatest factor in reducing the

time required to pass a car or truck

through the station.

An outline of traffic survey methods
and cost in Connecticut is given.

A self-recording traffic counting and

weighing device, to operate at minimum
cost, is being developed.

A traffic census must include enough
detail and be taken over an extended pe-

riod of time so as to determine the sea-

sonal traffic which varies greatly in cer-

tain parts of the country and which is a

maintenance rather than a construction

problem. The construction type must be

based on the heaviest travel rather than

on average or seasonal travel. A deter-

mination should also include the effect

of slow moving vehicles upon the general

situation and the consideration of the

possibility of legislation wiiich will re-

move such vehicles to secondary roads

during high peaks of traffic to avoid con

gestion.

Cotumittrc on Maintenance of Roads

Chairman W. H. Root, Iowa Highway
Commission.

Corrugations form in all gravel roads

when the traffic becomes excessive, prob-

ably 500 or 600 vehicles per day. Their
formation is in no way dependent upon
construction or maintenance methods.
Corrugations are most apt to occur on
flat grades. They are caused by displace-

ment of the material due to the spin of

the drive wheels, and by impact of the

wheels both front and rear after a

bounce. Dragging with heavy equipment
after a rain is a temporary corrective.

Use of calcium chloride and refined tar

in dust prevention and surface treatment

of gi'avel roads outlined.

Maintenance of gravel road surfaces

with a mulch treatment of gravel is giv-

ing good results on light traffic roads.

The treatment consists of keeping a light

application of loose, clean gravel, up to

%-in. size, on the surface of the road.

A light color of the filler used for

joints and cracks in concrete pavement is

no longer considered esential. Expei'i-

ments are being conducted with various

grades of tar and asphalt for fillers.

Every state should adopt a distinctive

symbol for its route markers.

Warning signs should be uniform in

all states and should not be used except

where necessity is obvious. Shape, color,

size and location recommended in re-

port.

All advertising signs should be forbid-

den on the highway right-of-way.

Expenditures by the states, through

their maintenance organizations, shall be

classified in their annual reports for pur-

poses of uniformity and comparison, as

follows: 1. Maintenance Administra-

tion. 2. Maintenance Proper. 3. Ad-

ditions and Betterments. 4. Parks,

Camping Grounds, and Roadside Beauti-

fication. The last three classifications

shall be charged to a specific section ot

road.

Additions and Betterments shall in-

clude expenditures for the increased per-

manent value of the road to accommo-
date traffic. This wall include the cost

of: 1. Increased width of surface or

roadbed. 2. Increased depth of weai-ing

surface over any previous maximum
depth. 3. New" guard rails. 4. New
walls. 5. New drainage structures and

water courses. 6. New subdrains. 7.

Improving grades, alignment, and vision.

Maintenance costs should be reduced

to a ton-mile unit for comparison be-

tween types of road surfaces.
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The U. S. Buivau of Standards gave

progress reports on "Research on Tires"

and "Tests ol Braking and Stopping Con-

ditions of Motor Vehicles." Dr. H. M.

Westergaard, University of Illinois, dis-

cussed "Mechanics of Stiff Road Slabs."

These and other papers and the discus-

sion will be published in the Proceed-

ings.

Dean Anson Marston, of the American
Association of Land Grant Colleges, was
unable to attend the meeting. In a pa-

per, read for him, he pledged the con-

tinued co-operation of the land grant col-

leges and engineering experiment sta-

tions of the United States.

An extract from the report of Director

W. K. Hatt follows:

"In the three years much progress has

been made in quickening the will to re-

search, in mobilizing the energies of re-

search agencies and in assembling the

data necessary for judgment upon ques-

tions of highway planning, construction

and operation.

"It may be said with a large degree of

confidence that at present a well trained

and experienced highway engineer, in

possession of available data, can select

a type of highway suitable to the con-

ditions of climate and traffic of a given

situation, can specify the materials and

design the section with a reasonable cer-

tainty that it will withstand the specified

conditions of service.

"It is true that the communication of

these data to engineers in general has

not kept pace with the accumulation of

the data nor has a working organization

for the process of analyzing the data and

translating the discovered! principles for

the use of engineers been adequately pro-

vided. The Advisory Board has pub-

lished bulletins of information on exist-

ing research projects, on apapratus for

research and the director has written

many occasional papers. Its Research

Committees have summarized progress.

Much remains to be done, however, in un-

locking the stored up data in the files

of the state highway commissions which

are now such active agencies in highway
research."

RESEARCH PROGRAM OF NORTH
CAROLINA HIGHWAY COM -

MISSION AND ITS RESULTS
R}j f'liarles M. Uphani, State Highioay En-

gineer, Raleigh, N. C.

The immediate necessity in research

work is the practical application of our

present knowledge already obtained by

research. We now have vast funds of

knowledge that have been obtained

through research, but the benefits ob-

tained by the present knowledge have
not been developed to the extent that

would be commensurate with the labor

and money expended. The reason for this

is the non-application of the knowledge
already supplied. Therefore, our problem
is not necessarily one of research alone,

but also a problem of application.

Probably there is nothing new in the

fact that North Carolina has a research

program, because every state, county or

municipality that is carrying on the con-

struction of highways has, to a degree,

a research program. In addition to this,

laboratories scattered throughout the

United States are also carrying on vari-

ous researches. A survey by the High-

way Research Committee disclosed the

fact that many hundred programs were

in operation. Some of them, of course,

were duplicates, but the fact was dis-

closed that a great amount of research

was being carried on.

Practical Application of Research

Findings

The difficulties of a research program
are numerous, but probably no greater

problem exists than keeping research

within practical limits and carrying it

on in such a manner that when com-

pleted, it may have a practical applica-

tion and serve as a step in working out

economically some of the highway prob-

lems. Already a vast amount of research

knowledge has been acquired and this

information is written into bulletins and

distributed but, unfortunately, many
times the bulletins do not do the most

good, because they do not reach the

proper persons, nor are they written in

a manner that will serve the busy official

that generally organizes programs, and

so our research problems are still un-

solved because the important step of the

application of highway research work has

not been thoroughly taken care of.

The Prohlrni of Research

The problem of research seems to di-

vide itself into two minor problems

—

research of the problem itself and the

application of the research results. This

application is such an important step

that it could almost be considered a prob-

lem of research in itself, and no doubt

a proper study of this application could

well afford to be given. We find that a

great amount of research has been car-

ried (tn. but as yet a vast amount of the
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knowledge gained has not been applied

to road building and, consequently, the

economical value of the research has been

lost.

In North Carolina every attempt has

been made immediately to apply the re-

sults of research. Almost every step in

construction is being studied in detail

and when anything of value is discov-

ered, it is immediately applied to con-

struction on a large scale.

Road Service

Not only does research include prob-

lems that may be carried on by the labo-

ratory, but it includes transportation

problems—problems that will ultimately

render road service to the user of the

highway. The great research problem is

to render road service to the public by

the use of which transportation may be

more economically carried on. These ma-

jor problems of transportation and road

service are, of course, influenced by other

problems, such as the problems of con-

struction, maintenance and operation. In

all highway research there should be con-

stantly kept in mind the question of how
the results of this research can influence

the road service rendered to the user of

the highway.

Sand Asphalt Pavement

One great research that has recently

been carried on has been the development

of progressive type roads. In certain lo-

calities in North Carolina there is prac-

tically no road building material, with

the exception of sand. The problem in

this instance was to devise some means
whereby these large quantities of sand

could be used in road construction. The
answer came in the construction of the

sand asphalt road, which is made up of

approximately 90 per cent of sand and

10 per cent of asphalt. These roads may
be constructed in either single or double

track, according to the needs of the traf-

fic and are generally constructed 4V2 ins.

in depth. This method of construction

affords a moderately low-cost road, which

renders very satisfactory road service to

the locality. It is not expected that this

type of road would stand up under a

large amount of heavy truck traffic, but

it is a development road and is satis-

factorily rendering road service to the

user of the highway. This road, of

course, is the result of laboratory re-

search, but it is in particular the result

of the proper application of research

work.

Marl Rock Base
In another locality in North Carolina,

where there is no stone for road aggre-

gate, there is an underlying strata of

marl rock. This rock is the result of

a large deposit of shells. While this

deposit must have at some time been
on the seashore, at the present time it

is some 8 or 10 miles from the ocean
and is about 4 or 5 ft. below the swamp.
This marl rock is. being quarried and
crushed and is furnishing an excellent
base for a sand asphalt surface. While
the details of this construction, were
taken from earlier road work, still the
use of this marl rock means the practical
application of investigative research.

Suhfjrade

The studies of subgrades have been
demanding considerable attention during
the past few years, but there seems, even
at this time, to be a lack of properly
applying the findings. It has already
been determin,ed that different soils are
affected differently by the varying
amounts of moisture. In some cases,
however, no attempt is made in the se-

lection of soils for subgrade purposes.
In many localities a proper selection of

soils will not only furnish an ideal sub-

grade but will serve as a road, a sub-

grade highway, to take traffic up as high
as 400 vehicles a day. These selected

soil roads may be maintained for a period

and then, used as an excellent subgrade
tor the next higher step in construction.

Capillarity

Recent research has brought to light

considerable information regarding the

capillarity of different soils. For a long

period it seemed as ihough a poor sub-

grade or a clay condition might be best

remedied by the construction of a Tel-

ford foundation. Now it appears that the

Telford foundation served as a drain to

carry away the free water but was of

very little, if any, value in taking care

of the capillary moisture. Recent experi

ments have shown that a layer of mate-

rial similar to sand is a more effective

means of cutting off capillary moisture.

This explains how excellent results have

been obtained in the construction of

macadam roads on. dry subgrades where
the screenings have been spread on the

subgrade. It also explains the wonderful

results that have been obtained by

bituminous roads when they were con-

structed on a gravel and sand foundation.

Research has shown that capillary

moisture is not cut off as well by coarse
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material as it is by ordinary sand. The
answer to this probably is due to the

tact that in the coarse sandy material
the high capillary subgrade material

finds its way into the interstices of the

coarse material and the capillary tubes

of the high capillary subgrade material

continue to act through the interstices

of this coarse material; whereas, in the

sandy material, the high capillary sub-

grade material is excluded and the

capillary tubes do not act as freely in the

sand. This is a very important point

and one that can be taken advantage of

and very easily and economically applied

to road work on a big scale much more
so than is commonly done.

Vciicrr Surface

Another important application of re-

search work is In the construction of

stone veneer on earth roads. In the

South there is an exceptionally large

mileage of earth roads, consisting mainly

of the sand clay, topsoil an,d gravel types.

The bearing power of these roads is high

and the strength is great. There is still

a great problem surrounding these roads,

since they offer very little resistance to

abrasion, and with them the dust prob-

lem as well. Thus the problem in this

particular instance is to secure some
means of protecting the surface against

abrasion an,d to abate the dust nuisance.

This seems to have been found in the

stone veneer surface where the quality

of an asphalt wearing surface is com-

bined with the strength of an earth road.

There have been several attempts

made in applying bituminous material to

earth roads. These in general have been,

unsuccessful, due to the fact that if the

bituminous material was sufficiently light

to penetrate the surface, it had no bind-

ing power or strength whatever, and if

the bituminous material was sufficiently

heavy to have a binding value, it would

congeal on the surface and peel off, due

to the fact that a dust mat was formed

underneath the bituminous material.

This problem seems to have been an-

swered by applying a layer of stone of

approximately 3 ins. in size to the earth

road surface and rolling it partly into

the surface, after the surface has been

scarified or loosened, and then, penetrat-

ing the top of the stone with bituminous

material of a consistency to give suffi-

cient strength to hold the mateiial in

place and afford resistance to wear.

This bituminous material is then cov-

ered with proper sized stone and rolled

and opeaed to traffic. The stone is held

in place from below by the earth road

and has become an integral part of it.

The bituminous material holds the stone

in place on the surface and affords a

resistance to traffic abrasion. Thus we
have a combination of the strength of

an earth road and the wearing qualities

of an, asphalt pavement. This again is

the practical application of research

work.

Hard Sitrfaci' Ti/prs—Coarse Aggregate
Another problem in construction is the

ideal construction of hard surfaced roads.

Much laboratory research has deter-

mined that the aggregates must be of

certain qualities and properly graded.

Recent experiments in concrete work
have shown that much depends upon the

grading of the aggregate. While the

early tests indicate that a large aggre-

gate gives a higher strength value, long

time tests seem to show that the aggre-

gates below an inch and a half give

higher strength values. While in this

instance we have a research giving one

result, still it is impossible to apply this

in its entirety, due to the fact that the

present arrangement of crushing plants

an,d aggregate production machinery do

not furnish economically an aggregate

that gives the highest ultimate strength.

Therefore the proper application of this

research is in a compromise approaching

the ideal conditions.

Core Drill

At the present time considerable re-

search is being carried on attempting

to correlate the laboratory tests of ma-

terials to the final product as found in

the pavemeat by the core drill. At the

present time it seems that there are so

many variable factors that it is impos-

sible to control all of them and as a con-

sequence, the results of the final product

vary considerably.

Not only have studies been made of

the coarse aggregate, but a new test for

fine aggregate has been developed, which

seems to permit a larger percentage of

fine aggregate to be used, or, in other

words, aggregate that would be con-

demned under the standard test, can

now be used with safety. This test con-

sists essentially of testing the aggregates

directly and in the final product in com.

pression and transversely and not in ten-

sion as is done in many of the present

day standards.

Investigations in cement also show

that this material varies considerably
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and the final strength of the road de-

pends primarily upon the quality of the

cement used. It seems that individual

brands may vary considerably. This may
not be only a question of manufacture,

but also one of storage and handling until

the cement is used.

Surface Finish

Possibly there is not a single demand
on a pavement as great as the impact of

traffic. Impact depends entirely upon the

smoothness of the road surface; there-

fore, considerable study has been given

to obtaining smooth surfaces. This has

been put into practice by devising vari-

ous means of finishing the surface.

In the question of concrete, it is

found that the smoothness of the surface

depends on many factors, some of the

chief ones being the consistency of the

concrete as well as the character of the

subgrade. This subgrade, after being wet

by the concrete, expands or contracts

and the green concrete in the road sur-

face does the same. Various types of

check templates are being used to check

the surface before it sets up so that it

may be corrected while still plastic. In

the case of the bituminous roads test

boards and straight edges are used dur-

ing construction and then after the road

has been opened to traffic it is again

tested. Recently experiments have been

carried on with the vialog, which is an

instrument recently devised for measur-

ing unevenness of road surfaces.

There has been much discussion rela-

tive to the detailed construction and

maintenance research problem, but prob-

ably the greatest problem and the most

immediate need is a solution of the

proper methods for taking the research

work that has already been done and

applying it practically. This leads us

to the problem of organization, and per-

sonnel and the varying results obtained

in the work show the influencing factor

that personnel has on any undertaking.

Research with construction, and mainte-

nance problems deals with definite qual-

ities, but research, organization and per-

sonnel deal with varying factors of the

human mind and thus are more difficult

to solve. The proper and economical

application of research work is also re-

search along the lines of personnel^ and

organization. It is useless to spend time,

money and effort in carrying on research

unless the results are applying in a way
that will more economically solve our

problem, and in order that the facts may

be used to the greatest advantage, they

must be presented to the proper persons

in a way that is definite, concise and
easily understandable.

The foregoing paper by Mr. Upham
was presented at the recent annual con-

vention of the American Association of

State Highway Officials.

RECENT OBSERVATIONS ON SEW-
AGE DISPOSAL WORKS IN

EUROPE
By George W. Fuller, Consulting Engineer-,

170 Broudway, New York, 2V. 1'.

When visiting a few sewage disposal

projects in Europe recently, my attention

was directed to several features which
may be of interest, as follows

:

1. Adoption of the activated sludge

process in England goes forward steadily.

Plans are being adopted and plants are

being built both with the air diffusion

of oxidation and mixing and with me-

chanical circulation, arrangements.

2. At Reading, England, a town of

60,000 population, the air diffusion

method has been adopted and the works

are now under construction by Activated

Sludge, Limited. The sludge will be

dried on 8 acres of untreated city refuse.

The Hanley plant with the same style of

aeration is now in service. The surplus

sludge is pumped back into the prelimi-

nary sedimentation tank, whence the

mixed product is pressed and sent to

the dump.
3. At Sheffield, the mechanical cireu-

lation arrangement of Haworth with

paddle wheels has been in service for

three years in treating about 500,000

gals, of sewage daily after it has been

passed through preliminary sedimenta-

tion tanks holding about one hour's flow.

By the end of the year the Sheffield

works will have in service two new units,

each rated at a capacity of 1.25 million

gallons of dry weather flow daily. Mr.

Haworth informs me that this type of

installation of the activated sludge proc-

ess has been adopted at places where

works are either in operation or under

construction for projects of daily capac-

ities as follows:

Sheffield (2) 15,000,000 gals, and 500,000
gal-s.

Wakefield (2 schemes) 5.000,000 gals, and
400.000 gals.

Rotherham, 2,000,000 gals.

Mansfield, 500,000 gals.

East Ham, 500,000 gals.

Barrslev, 500.000 gals.

Stockport, 5,000,000 gals.
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Taunton, 750,000 sals.
liuinlcy. :)00,000 gals.
Knrl<>y-in-\\'harff(lale, odd.OdO gal.-^

Chesterfield, 2.000,000 gal.s.

J'ari.s nOO.OOO gals.
All quantities ai-e in Impei-jal gallon.^;.

4. The Bury device, patented by Bol-
ton and sold by the Ames Crosta Sani-
tary Engineering Co., Ltd., has been
adopted by Mr. Watson at Birmingham.
This plant has a daily capacity of 2.5

million, gallc/ns daily and is provided with
aerating channels holding 140,000 gals.

or a retention period of about one hour
during which the velocity flow is 1 ft.

per sec. for the sewage which has pre-

viously passed through sedimentation
tanks holding about 12 hours' dry
weather flow. The purpose of this plant
is to remove colloidal matter, lessen the
odor at the nozzles of the sprinkler beds
to which the settled effluent of the ac-

tivated sludge plant will be applied, and
also to increase materially the rate of

filtration of existing beds. The activated
sludge after sedimentation in Dortmund
tanks will pass through reaeration

chambers holding about 6 hours' flow and
where the aeration will also be provided
by the device witli its revolving aprons
attached to a motor-driven vertical shaft.

From the results of the tests made last

year, it is expected that about 95 per

cent of the suspended (organic) matter
of tlie sludge will disappear througli wet
combustion and the surplus not needed
for return to the influent of the main
aeration tanks will be sent to the sludge

digestion basins.

5. On Oct. 1, 1923, the official opening
of the new low level sewage pumping
station occurred at Leeds, where the

main treatment will be provided by tanks

and sprinkler beds 30 acres in area and
of which 10 to 15 acres are completed.

Another large sprinkling filter plant on

which the construction was begun dur-

ing the past year is at Bradford, where
there will be 60 acres of 6-ft. beds of

fine coal.

6. The London County Council, at its

Crossness works, is conducting compara-

tive tests in tanks holding about 24,000

gals, to show the relative merits of the

air diffusion and of mechanical circula-

tion arrangements of the Haworth type.

The tests which include one set with

the sewage aerated by fiowin,g from a

tank through a spray jet, are being con-

ducted with London sewage which has

previously been subjected to sedimenta-

tion for about 25 minutes.

7. There is not yet adequate informa-

tion to show which is the best way of
conducting the activated sludge method
as regards aeration by air diffusion ' or
by either of the two well-known types
of mechanical circulation. It will take
considerable information to develop
needed comparative data to throw needed
light on the economics of the problem
and particularly upon flexibility and reli-

ability of the several devices in meeting
the varying conditions encountered on
a working scale. The need of such in-

formation is realized in England, but in
view of the fact that each of the three
arrangements seems to serve its purpose
under good management, there is no
great speed being shown in the develop-
ment of adequate comparable data which
ought to be secured jointly from an en;
gineering, chemical and biological view-
point, having due regard for the econom-
ics of the situation, under practical work-
ing conditions.

8. Stream Line Filters have been very
recently proposed for dewatering sludge,
but otherwise there have been no new
developments except the Reading scheme
as above mentioned and those described
by the writer in articles appearing in
Engineering News-Record, Februarv,
1923.

9. The early summer of 1923 was very
dry in England. Some use of chemicals
was understood to have been made at
the plain sedimentation works of the
London County Council and conditions
at Glasgow have become such that sub-
stantial quantities of chemicals are
added there to precipitate finely divided
suspended matter, not removed by plain
sedimentation.

10. Centrifuges are being used at

Frankfort for dewatering sludge to a
spadable condition during about 6 months
of the year, during the cropping season,
while during the colder season of the
year the sludge is applied directly to

farmlands to save the cost of centrifug-

ing.

11. At Berlin the sewage farms are
being operated as usual. Due to the

annexation of numerous suburbs giving
the city now a population of over 4

million people, there have been aban-

doned a number of small plants in the

suburbs both tor water supply and sew-
age treatment. It is even proposed to

abandon the large sprinkling filter beds

at Stahnsdorf during the coming winter

in order to utilize the coal of which the

beds are built.
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The foregoing matter was presented by

Mr. Fuller at the recent annual conven.

tion of the American Society for Munici-

pal Improvements.

DESIGN AND CONSTRUCTION OF

HIGHWAY LIFT BRIDGE OVER
MYSTIC RIVER AT MYS-

TIC, CONN.
By Wvi. G. Grove, American Bridge Co., 30

Church St., New York, N. Y.

The bridge carrying the New York and

Boston Post Road over the arm of Long

Island Sound at Mystic, Connecticut, hav-

ing become inadequate for the heavy

modern interurban electric car and auto-

truck service, the State of Connecticut

decided about 1918 to replace the bridge

with a new structure designed to meet

the needs of present and future traffic

on this very important interstate high-

way.
Description of Old Bridge

Several bridges were built over the

Mystic River at this site during the last

century, the third bridge being built

about 1886. This structure was removed

in 1904 and replaced by a through riveted

truss swing span 151 ft. center to center

end bearings, with a clear roadway of 21

ft. This type of movable span provided

for two navigation channels each 49 ft.

in width. It was designed for a single

car track with a roadway and sidewalk

either side. Short approach spans con-

nected each end of the draw span with

the abutments. This bridge gave satis-

factory service until the introduction of

heavy interurban cars and large auto

trucks made it imperative to provide for

a bridge of great capacity.

Considerations Governing the Type of

Xeir Bridge

The river at this point being a navi-

gable stream and therefore coming un-

der the control of the United States War
Department, it was stipulated that the

new bridge should be of such type as

would provide for a channel of 75 ft.

clear width and 135 ft. clear height. The

State of Connecticut specified that the

bridge should have a clear roadway of

33 ft., with provision for a single car

track on the center line of the bi'idge,

and that there should be a sidewalk 5 ft.

clear width on each side of the bridge.

This necessitated a bridge of 48 ft. 6 in.

center to center of handrailings.

Various types of movable bridges were

considered for this opening. The rela-

tively great height of required channel

clearance compared to the length of span,

excluded the vertical lift type. The ex-

treme width of the bridge, practically 50

ft. overall, would require a swing span
of at least 210 ft. center to center of end
wedges if the bridge was symmetrical
with both arms of equal length. Build-

ings at both ends of the bridge extended
up to and in some corners in front of

the abutments so that a symmetrical
swing span would extend about 25 ft.

over the west abutment, thus making a

bobtail swing span the only solution of

this type.

The elimination of the swing and ver-

tical lift necessitated the use of a bas-

cule, and after careful consideration, and
comparative estimates, it was decided to

adopt the "Brown Balance Beam" type,

a new type, patented in 1918, of which
the bridge described is the first example.

Description of New Bridge
With a clear channel width of 75 ft,

the main lift was made a through plate

girder span 84 ft. 8 in. center to center
end bearings, resting on piers 88 ft. cen-

ter to center. The tower span is a
through plate girder, 23 ft. center to cen-

ter bearings, located west of the bascule

span. To complete the crossing there are

two through plate girder approach spans
one 33 ft. 6 ins. center to center bearings

and one 67 ft. center to center of bear-

ings at the east and west ends of the

bridge respectively.

The main girders on all spans are 36 ft.

6 ins. apart with floor beam and stringer

floor construction.

The lift span is counterbalanced by two
concrete weights^ one at each side of the

bridge, carried by balance beams in the

form of trusses which rest on trunnions

at the tops of the tower bents. These
trusses are about 60 ft. long and their

forward ends are connected with the

plate girders of the lift span by non-rigid

suspenders consisting of eye bars and
short links having double sets of pivots

at the span end. Stops are suitably

placed on the upped chords of the lift

span girders to contact at the proper

time with the short links and so change
the point of rotation of the suspenders
from one set of pivots to the other. This

system of multiple pivots is the impor-

tant distinguishing feature of the New
Brown tjpe. By means of this construc-

tion, the angular motion of the counter-

weights is less than the angular motion
of the lift span, and hence the span may
be raised to a vertical position without

the counterweight passing between the

tower bents, and therefore the weights,
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tower bents, aud lift span girders may all

lie in the same plane. The concrete
counterweights at the rear end of the
trusses are provided with the usual pock-
ets for adjusting blocks.

The specifications called for the span
to be opened to the 90 deg. position in

90 seconds. The main source of power is

3 phase, 60 cycle, alternating current de-

livered to the bridge site at 220 volts. It

is there transformed down to 220 volts

and carried to two 36 h. p. induction mo-
tors located under the sidewalks, one mo-
tor on each side of the bridge. From
each motor the power is transmitted to

a worm gear unit having a ratio of 20

to 1. From the worm wheel the power
is further transmitted by 3 reductions to

the rear end of a large bull wheel sec-

tion located above the floor and in the

plane of the tower bent and main girder.

The forward end of the bull wheel sec-

tion is connected by links to an operating
trunnion on the main bascule girder. The
two independent machinery reductions

are connected by a small transverse shaft

extending across the bridge.

The bull wheel operation eliminates

the necessity for end locks and the worm
gear units avoid the use of high speed
spur gearing and hence the operation of

the bridge is remarkably smooth and
noiseless.

The motors are provided with solenoid

brakes on the motor shafts connected so

as to be ordinarily set and released when
current is applied to the first point on the

controller. By this arrangement, should

the current for any reason be suddenly
cut off, the brakes will automatically act

to hold the bridge in the position it oc-

cupied at the time of cut off. In addi-

tion to the solenoid brakes there are pro-

vided emergency air brakes so arranged

as to be applied in case the main brakes

failed to operate. These emergency
brakes are controlled by air at 70 lbs.

pressure, supplied from a reservoir,

which is filled when necessary by an elec-

tric air compressor.
At the center of the transverse shaft

connecting the gearing across the bridge

there is a bevel gear fixed on the shaft.

A removable pinion and capstan afford

means to operate the bridge by hand
should the electric current fail from any
cause.

Removal of Old Swing Spau

The State built a temporary wooden
trestle to the north of the bridge site,

and about June, 1921, diverted all high-

way traffic, except the electric cars, over

this trestle. The electric line was cut;

on the west end of the bridge cars were
operated between Mystic and Groton,

while on the east end they operated, be-

tween Mystic and Stonington. The re-

moval of the old draw span was then
done by the state of Connecticut during
June and July, 1921.

Svbstrurlurr

The work on the substructure consist-

ed in removing the old piers and building

3 new piers and 2 abutments. Work was
started in July, 1921, and was practically

completed in February, 1922.

Constriction of New Steel

The contract for the steel superstruc-

ture and machinery, with floor, rails, pav-

ing, operator's house ready for traffic,

was awarded to the American Bridge

Company in August, 1921. Drawings were
made at the Edge Moor plant |now dis-

continued), and the steel work was fabri-

cated at the Pencoyd plant. Nothing un-

usual was experienced in the shop, the

character of the shop work being similar

to other lift bridges of the bascule type.

The design of the bridge was well de-

veloped on the consulting engineer's

plans, so that the drawing room work
was largely in adapting these plans to

shop standards.

Ereetion

As there were no proper facilities far

a dock near the railroad station at Mys-

tic, which would have necessitated a

short haul from the station to the bridge

site, it was decided to erect the steelwork

by lighter. The steelwork was therefore

consigned to New London and loaded on

one lighter of 200 tons capacity and one

barge of 300 tons capacity. The heaviest

pieces to lift were the two main bascule

girders, each weighing approximately 25

tons. The lighter, which was the prop-

erty of the T. A. Scott Company^ had a

96-ft. boom with a capacity of 50 tons.

The steelwork finally reached New
London the latter part of April, 1922, and

was loaded on the lighter and barge and

towed the 10 miles east on Long Island

Sound to Mystic. The steelwork for the

two approach spans and the tower spans

was then placed by the lighter and then

the steel towers themselves erected.

After the main trunnion bearings at

the tops of the tower were properly align-

ed with the main bascule girder trun-

nions, the two counterweight trusses

were lifted into the horizontal position,

the forward ends resting on a tempora^y

wooden bent, and the rear ends guyed
back by ropes.

The question that had been given con-

siderable study was whether the concrete
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counterweight should be placed with the

bascule span in the open or closed posi-

tion. There were advantages and disad-

i^antages in either method.
By erecting in open position, the coun-

terweight would be placed at practically

roadway level, with simplicity of form
work, particularly at the pockets. These
pockets, which were left open for the

adjustable blocks, were in open position,

at the top of the counterweight. It was,

however, more difficult to place and hold

the main girders in upright position and
then erect the balance of the steel of the

bascule span. This, however, as well as

the placing of the main portion of the

(vood floor could have been accomplished,

but it was practically impossible to lay

the wood block wearing surface properly

on the roadway and the reinforced con-

ci-ete sidewalk slab with the span open
from 75 deg. to 90 deg.

On the other hand, the erection of the

span in closed position would facilitate

the complete erection of this span, in-

cluding the wood floor, wood blocks, side-

walk concrete and hand railing. This
would mean, however, that the counter-

weight would have to be placed in the

high position requiring staging to sup-

port the concrete forms.

A modification of this scheme was con-

sidered, whereby the steelwork of the

bascule span would be erected in the

closed position. The span would then be
raised by block and tackles and the wood
floor placed in open position. The coun-
terweight could then be poured in low
position, using a small amount of stag-

ing. The span would then be hauled
down by a line attached to the toe end,

and the wood block and sidewalk slab

finally placed with the span down.
This modification was, however, not

carried out, and after mature considera-
tion it was decided that greater speed
and safety could be obtained by erecting
the entire bascule span closed and the
counterweight in high position.

The west approach girder was designed
to take one half the weight of the con-
crete counterweight when the latter was
in open position, in which position it was
about 8 ft. from the pier. In raised posi-

tion the counterweight was about 24 ft.

from the pier, so that the girder was not
strong enough to support the counter-
weight in this position with the addition-

al framework and staging required. To
remedy this some wire guys or ties were
attached to the top of the counterweight
truss to support a slab formed by pour-

ing about 2 ft. of concrete and allowing

this to set. The additional weight of the

concrete was then carried by the coun-

terweight truss. This method proved to

be entirely satisfactory.

While the concrete counterweight Was
being placed, the steelwork for the bas-

cule span was erected in closed position

and the wood floor, wood blocks and con-

crete sidewalk placed thereon. Simulta-

neously the machinery was erected and
the shafting lined up. The electrical

equipment was installed and the trans-

formers placed in position near the op-

erator's house.

The structure was then practically fin-

ished and ready for the balance tests

which were made on July 13, 1922. These
proved to be satisfactory, and the High-
way Commissioner then formally de-

clared the bridge open for traffic, which
event was appropriately celebrated by
the towns of Mystic, Groton and Ston-

ington.

A special feature in connection with
the field work was the boring and fram-
ing of- as much of the lumber as possible

at the mill. The steel erectors are averse
to handling creosoted lumber, and on this

bridge it was decided to relieve them of

a large portion of this work. The spik-

ing pieces, curb guards, ties and other
miscellaneous lumber were bored and
framed before creosoting, so that very
little field work was necessai'y on this

lumber, the principal field work being
boring where steelwork or other boxed
lumber was used as a templet. The lum-
ber was also given marks similar to ship-

ping marks on the steelwork. The erec-

tion department was well pleased with
this method of handling the lumber, as it

not only saved field expense and time
but also relieved the erectors of an un-
congenial task.

Conclusion

The bascule and tower spans were of

the design patented by T. E. Brown. The
approach spans were designed by the

State Highway Department of Connecti-

cut. The substructure work was done
by the J. E. Fitzgerald Co. The struc-

tural steel superstructure was fabricated

by the American Bridge Company at Pen-

coyd plant, and erected by the Eastern
Division erecting department. The elec-

trical equipment was installed by the

American Bridge Company. The concrete

counterweight was placed by the C. A.

Sibley Co. The wood block pavement
was furnished by the Jennison-Wright

Company and placed by the Standard En-

gineering Co.
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THE COST OF ADEQUATE STREET
LIGHTING

Co.. Ed.^t rutishnrgh. Pa. '

The advantages to a city of an im-
proved street-lighting system are thor-
oughly appreciated by the public, but the
cost of adequate street lighting is not so
well understood. This is a subject of the
utmost importance to municipal officials,
and a clear analysis of the whole situa-
tion is necessary before the cost of ade-
quate street lighting can be determined.
The conditions governing the cost of

adequate street lighting are the same
with municipally operated street-lighting
plants as with a public utility service,
and, in either case, the public must ulti-
mately pay the interest on the invest-
ment and a fair depreciation on the
equipment, or the system cannot be op-
erated satisfactorily. We cannot get
"something for nothing," and if a city
wishes to possess an adequate street-
lighting system, it should be prepared to
pay adequate rates to obtain it.

Mislradiug Conditions
The public, unfortunately, has been to

some extent misled as to the cost of
street lighting, due to the fact that in
the early days of electricity, street-light-
ing rates were not always based on the
actual cost of the service, but were often
quoted in consideration of some conces-
sions in connection with the granting of
the franchise. Furthermore, street-light-
ing rates have remained practically con-
stant for many years, and we are paying
today little more per capita for street
lighting than we paid 20 or 30 years ago.
In view of the enormous increase in the
costs of labor and material in recent
years, this is manifestly unfair and we
are led to ask, how is the service main-
tained under these conditions?

Adranrrs in thr Art of Lkjhlinn
Public utility companies and municipal

street- lighting plants have been able to
maintain street-lighting service with ex-
isting rates and appropriations, because
of the developments in street-lighting
units which have increased the efficiency
of the units and reduced the costs of
labor and maintenance. The intioduc-
tion of the Mazda C lamp and the con-
sequent reduction in trimming costs was
coincident with the rapid increase in the
cost of labor and material. As a result
of this development, the arc lamp, which
up until 1913 was the standard unit tor
street lighting, was rapidly replaced by
the Mazda C lamp, and street-lighting

services were maintained without in-
creases in the rates.

Prom the foregoing remarks, it is evi-
dent that the sale of street-lighting serv-
ice at existing rates is not profitable and
consequently is not an attractive busi-
ness for the central station. Superficial
observers might conclude that a low rate
for street lighting would be advantageous
to a city, but unless the business is profit-
able, the central station not only has no
incentive to improve the service, but it

has no funds available for this purpose.
The result of this condition is a poorly
maintained street-lighting system with
dirty glassware and inefficient service.

It would be logical to assume that if

the investment required for adequate
street lighting returned a fair interest,
the public utility companies would be en-
ergetic advocates of improved street
lighting, whereas, at the present time,
they are in general not interested in ad-
vocating improvements requiring an in-
vestment which might have to be covered
by an inadequate rate.

Lighting to Fit Rates
An interesting side-light was thrown on

this situation at the recent Annual Con-
vention of the Illuminating Engineering
Society, at which eleven authorities on
street-lighting practice presented their
solutions of a typical street-lighting prob-
lem. Copies of the problem were sent to
central stations, consulting and manufac-
turing engineers, and a tabulation of the
intensities of illumination recommended
shows that those suggested by the cen-
tral station engineers were, on the whole,
lower than the intensities recommended '

by the other engineers. In the discussion
it developed that the central station ex-
perts had been guided in their recom-
mendations by what they believed, from
previous experience, a city would be will-
ing to pay for a street-lighting system,
and not by what they thought would be
adequate to take care of modern require-
ments. It is my belief that this attitude
on the part of central stations will not
be changed until municipal officials and
the public realize that to obtain adequate
street lighting, adequate rates must be
established.

Ad('(iu(ttr Rates
What is an adequate rate for street

lighting? This is a difficult question to
aiiswei", because the rate will depend
largely on the locality and size of the city
under consideration. In general, how-
ever, an adequate rate for street lighting
is a rate which will return a fair interest
on the investment required for an ade-
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quate street-lighting system, and one

which will provide for the efficient main-

tenance of the system, and a reasonable

depreciation on the equipment.

Unfortunately, while provision is occa-

sionally made for an adequate street-

lighting system, municipalities often

overlook the importance of establishing

a rate for the service which will provide

for adequate maintenance. The eflB-

ciency and appearance of a street-lighting

system depreciates rapidly unless glass-

ware is cleaned at regular intervals, and
it is quite evident that unless an ade-

quate rate sufficient to cover adequate
maintenance is established, little effort

will be made by the public utility com-
pany for a growth in what is an unprofit-

able load. To keep the street-lighting

losses as low as possible, the central sta-

tion with an inadequate rate for street-

lighting service, will be apt to neglect

the equipment which, in consequence,
will fail to operate at normal efficiency.

"Outages"

As a legacy from the days of the arc

lamp, city administrations generally keep
a record of "outages" in order to collect

penalties imposed under the terms of the

street-lighting contract, although, with
modern street-lighting equipment, such

outages are comparatively few. "Semi
outages" caused by dirty glassware or

blackened lamps generally pass unob-

served, even though such "outages" are

a greater factor in the efficiency and ap-

pearance of a street-lighting system than
the actual outages. Central stations and
municipal plants cannot be expected to

take care of such conditions unless ade-

quate rates are established.

It is generally conceded that the cost

per capita for an adequate street-lighting

system should not be less than one dol-

lar, and yet, an investigation into this

subject disclosed the fact that there were
only nine states in the Union in which
the per capita expenditures of munici-

palities for street lighting exceeded 90

cts, and only four where the expendi-

tures were more than one dollar. At the

time the investigation was made, it was
found that the average expenditure for

the whole of the United States was ap-

proximately 71 cts. per capita. (Report
of the Lighting Sales Bureau. National

Electric Light Association, 1921.)

Budgets for Lighting Are Small

Street-lighting budgets form a small

portion of total municipal expenditures;

and, while there have been large in-

creases in practically all departmental
expenditures, which in some cases have
nearly doubled in the past ten years,

there have been only slight increases in

the street-lighting budgets. An investi-

gation of municipal finances was recently

made to determine "just where the tax

dollar goes," and whether a fair propor-

tion is expended on street lighting. This

disclosed the rather startling fact that

while 21 cts. of each dollar "goes" for

protection (police, fire, etc.,) only 3.4 cts.

"goes" for street lighting.

The cost of adequate street-lighting

systems can often be reduced if the

street-lighting improvement schemes are

carried out under a comprehensive pro-

gram co-ordinated with and included in

city zoning plans. In designing orna-

mental street-lighting installations, the

most important consideration is to ob-

tain efficient illumination at night at low
operating costs, with units which will add
to the appearance of the streets by day.

The original cost of a street-lighting in-

stallation is seldom greater than its cost

of operation over a two-year period.

Most installations last from ten to fifteen

years, so it is plain that a little saved or

spent on the original installation becomes
an insignificant consideration when com-
pared with the importance of wise plan-

ning from the standpoint of maintenance
and operating costs.

Patchuork

In past years the usual practice has

been to confine street-lighting improve-

ments to limited areas. Just as city

planning has in past been almost wholly

confined to scattering about the city a

few beauty spots, such as civic centers

parks and play-grounds, so has improved
street lighting been scattered through
the agency of localized improvements car-

ried out as private developments, or in

the form of improvement districts. Near-

ly always the aim has been to boom a re-

stricted area to commercial leadership

through the establishment of "White-

Ways." The work of so-called improve-

ment districts may be made valuable if

regulated under a general improvement
plan; but without centralized leadership

the result is haphazard patchwork.

Criticisms of Ordinary Lighting

The average run of street lighting

throughout the United States is more or

less subject to the following criticisms

which are approximately in the order of

their relative importance:

1. Inadequate illumination.

2. Miscellaneous growth without a
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definite relatioiishii) to a comprehensive
city plan.

3. Inconsistent transitions and gaps in

passing from one section to another.

4. A lack of standardization.

5. A lack of classification of streets

and an absence of unity of treatment of

streets of the same classification.

6. Too many unsightly and disfigured

streets, because of insufficient attention

to architectural grace and ornamentation.
7. Too much temporary construction

instead of building for flexible perma-
nence.

8. Too little application of correlated

effort, research and talent.

ConcUitiou. uitli Zoning

A scientifically derived, comprehensive,
far-sighted street-lighting program corre-

lated with a city-zoning plan is not easily

worked out. It calls for specialized tal-

ent in many lines of work, and, in most
cases, city officials can profit by bringing

Into consultation the engineers found in

public utility companies, whose success

depends largely upon their ability to fore-

see future requirements and to meet
them with a minimum loss in reconstruc-

tion. This nation is becoming possessed

of may vast cities and most of them

—

like "Topsy"—"just growed." Our large

industrial establishments and other pri-

vately owned projects exemplify the econ-

omy of employing talented engineers and
architects. The city is, of course, more
important than any of its contributing

factors; and it is unfortunate that some
of our cities do not appreciate the neces-

sity of providing sufficient appropriations

for this type of personnel.

Constructive Suggestions

In conclusion, I have the following sug-

gestions to offer:

1. That municipal officials seriously

consider the cost of adequate street light-

ing, and assist in the establishment of

adequate rates for adequate street light-

ing.

2. That municipal appropriations for

street lighting be increased. It is quite

evident that there is room for improve-

ment in this direction.

3. That municipal officials energetic-

ally co-operate in the efforts which are

being made to include provision for ade-

quate street lighting with city zoning

plans.

The foregoing paper was presented at

the recent annual convention of the

American Society for Municipal Improve-

ments.

DEVELOPMENT OF HIGHWAY
BUILDING POLICIES IN

NORTH CAROLINA
By H. K. Withersi)oon, Publicity Engineer,

North Carolina State Hiphway Com-
mission, Raleigh, N. C.

Beginning with a small appropriation

by the Legislature of 1915^ highway
building has, within the past few years,

come to be one of the leading industries

of North Carolina and while a relatively

large expenditure of money is necessary

to carry on a large road building pro-

gram, no enterprise in the State is pay-

ing, or will in the future pay, larger divi-

dends than the system of good roads

which is being built by the State High-

way Commision. These benefits are not

to be measured in terms of dollars and
cents, but rather in the improvement of

the social and economic life of the State.

Briefly, the history of road construction

under a State Commission began, as

stated above, with the appropriation by
the Legislature of 1915 of $10,000 and
the appointment of a Commission of

seven men, including the Governor who
acted as chairman. This step was taken

in anticipation of the passage of the Fed-

eral Aid Road Act which was ratified by
Congress in July, 1916. The General As-

sembly of 1917 enacted further legisla-

tion which placed in the hands of the

Commission the funds derived from au-

tomobile registration but with the stipu-

lation that 70 per cent of the funds was
to be expended in the county from which
it was collected. This often resulted in

the county having the least mileage to

maintain receiving the largest allotment

while several counties having a larger

area, and consequently a larger mileage

of roads, but a smaller number of auto-

mobiles, received an allotment insuffi-

cient to do any worth while maintenance.

This unfair division together with the

fact that the responsibility for mainte-

nance was left with county officials did

not result in efficient results.

With the passage of more far-reaching

highway legislation by the General As-

sembly of 1919, road work in the State

took on new life and while this law was
far from perfect it marked a decided step

forward and its enactment symbolized

the beginning of real highway work.

Briefly, the law provided for a Commis-
sion composed of four members who had

entire charge of all construction of roads

on the State Highway System; for the

working of convicts from the State

Prison on highways; to assist the coun-
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ties in highway work; and to provide

for the expenditure of Federal Aid funds.

All revenue from the taxing of automo-
biles was held by the State Treasurer

as the "State Highway Fund" and used
for the construction of a system of State

highways and to meet the allotments of

Federal Aid funds. Counties agreeing to

furnish one-fourth the cost of construc-

tion of a road in that particular county
were given preference in priority of con-

struction. Under this plan one-fourth of

the cost of construction was paid by the

county; one-fourth from the State High-

way funds; and one-half from the Fed-

eral Aid fund.

A number of counties took advantage
of this opportunity and consequently a

number of miles of improved highways
was added to the State Highway System.
Bunt unfortunately the poorer counties

could not avail themselves of this Fed-

eral Aid on account of their inability to

furnish their own part of the necessary

funds. During the two year period that

this Commission functioned under the

1919 law approximately 200 miles of im-

proved highways were completed at an
approximate cost of $2,464,000, and 650

miles, estimated to cost $9,730,000_ were
placed under construction. One of the

weak points of the 1919 Act was the fact

that maintenance work was left in the

hands of county officials and this resulted

in more or less piecemeal work through-

out the State. The State Highway Com-
mission only assisted in a supervisory
and CO operative way as far as possible.

Realizing the need for a more exten-

sive road-building program and realizing

the necessity for a more adequate sys-

tem of maintenance, certain far-sighted

citizens of the State began an intensive

good roads campaign in 1920, which re-

sulted in the passage by the General As-
sembly of 1921 of the Doughton-Connor-
Bowie Act. The purposes of the law are
well expressed in Section 2, which reads
as follows: "The general purposes of

this act are for the State to lay out, take
over, establish and construct and assume
control of approximately 5,500 miles of

hard-surfaced and other dependable high-

ways running to all county seats and to

all principal towns, State parks and prin-

cipal State institutions, and linking up
with State Highways of adjoining States
and with National Highways into Na-
tional Forest Reserves by the most prac-

ticable routes^ with special view of de-

velopment of agriculture, commercial
and natural resources of the State, and
for the further purpose of permitting the

State to assume control of the State

Highways, repair, construct, and recon-

struct and maintain said highways at the

expense of the entire State, and to re-

lieve the counties and cities and towns
of the State of this burden." In short,

the Act provided for a State Highway
Commission consisting of a chairman
from the State at large, and for one Com-
missioner from each of the nine districts

into which the State is divided; all en-

gineering work was in charge of a State

Highway Engineer appointed by the Com-
mission; funds were provided for con-

struction by the issuance of serial bonds
aggregating $50,000,000, and maintenance
funds from automobile license fees^ and
from a tax of 1 ct. per gallon on motor
vehicle fuel. In addition to these funds,

there was allotted to the State under the

Federal Aid Act ratified in Novembei,
1921, approximately $1,709, 334 for expen-

diture in 1922, in connection with an
equal amount of State funds.

The General Assembly of 1923 amended
the 1921 Act by authorizing an additional

bond issue of $15,000,000 and increasing

the tax on gasoline from 1 to 3 cts. Sec-

tion 27 of the law as amended sets forth

clearly the method of handling these

funds. It reads as follows:

"That for the purpose of carrying out

the provisions of this act and provide for

the maintenance and construction of the

highways contemplated under this act

from the funds derived from the various

taxes levied under this act, there shall

first be set aside the sum of two hun-

dred and fifty thousand dollars ($250,000)

annually, or so much thereof as may be
necessary to defray the expenses of the

State Highway Commission. From the

remainder of said taxes there shall then

be set aside annually the following, in

order named: (a) a sum sufficient to

pay the interest upon the first fifty mil-

lion dollars bonds issued under this act

in excess of fifty million dollars and, |b)

any interest or sinking fund payments
now or hereafter directed to be made
therefrom by the General Assembly.
The remainder of such fund shall be

used by the Highway Commission in the

maintenance of the highways taken ov^er

under the provision of this act, and to

be adopted and designated by the Com-
mission as State highways under the pro-

visions of this act ; any part o fthe two
hundred and fifty thousand dollars ($250,-

000) set apart for the expenses of the

Commission, and any part of the balance

unexpended in the payment of interest on

the bonds, shall pass each year under
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the control of the Highway Commission
and be used by it in tlie maintenance and
construction ot the State system of high-

ways herein provided for. All funds de-

rived from the taxes herein levied, oi'

from the sale of the bonds herein pro-

vided for, may be used by the Commis-
sion in meeting the requirements of the

United States Government as to Federal
aid: Provided, that all necessary ex-

penses of collecting the said license or

registration fees or other State highway
funds hereinafter provided for, including
clerical assistance, the cost of furnishing

number plates and mailing same, and
for such blanks, books and other sup-

plies as cannot be furnished by the State
printer, shall be paid for monthly by the

auditor from the revenue derived from
fees or taxes that are collected, said ex-

penses shall be approved by the Governor
and Council of State, and shall not in the

aggregate exceed 10 per cent of the total

amount collected by the Secretary of

State under this act."

The average layman cannot grasp the

magnitude of this enterprise in which
the State is now engaged, nor does he
realize the investment that the State is

making in a network of modern high-

ways. At the present time road and
bridge work under contract and construc-

tion totals $39,277,527 and includes a

mileage of 1,952 miles. If built in a

single stretch, this mileage would extend
more than twice across the State follow-

ing the route of the Central Highway.
Approximately 1,022 miles of this total

is being hard surfaced at a cost, in round
figures, of $29,925,000 while 922 miles are

being graded and surfaced with sand
clay, topsoil or gravel at a cost of

$8,341,000 and bridge work costing

$1,011,307.

No road, regardless of its type or how
well it is built, will stand up under the

wear and tear of traffic unless it is given

constant care and attention. This state-

ment is contrary to the belief that ex-

isted in years past when, after construc-

tion was finished, no thought was given

to the upkeep of the road. In this fail-

ure to maintain the roads already built

the counties are losing much money.

Realization of the necessity for main-

tenance led to the organization of a high-

ly efficient system of maintenance, one
which has wrought wonderful results

even in the short time that it has been
at work. At the present time there are

about 1,200 men engaged in the upkeep
of State roads. These men are respon-

sible for the condition of 5,750 miles of

road on which they are working daily.

Based on a per capita cost per day per

person, or based on 1923 statistics, which
show that there are 12.4 people to every
automobile in North Carolina, brings the

cost of keeping the State roads in first

class shape to approximately two and
two-tenth cents per car per day—an in-

significant sum when one considers the

lessening of depreciation on the car

itself, the wear and tear on tires, the

saving of gasoline and oil, and by far

the most important, the immense amount
of time saved.

One does not have to belong to the

older generation to have vivid recollec-

tions of the time when North Carolina

roads were of such character and in such
condition, due to lack of attention, as to

be almost impassable during part of the

year. The coming of motor cars and the

realization of the thinking people of the

State that North Carolina, like a human
being, was no better than its arteries,

have wrought a marvelous change in

conditions. Within a few years this

State will have as fine a system of all-

the-year-round roads as can be found any-

where, the outgrowth of which will be the

development to the highest point of the

industrial and agricultural resources of

North Carolina.

SOME PAVEMENT TYPES AND
PRACTICES OF TEXAS CITIES

By W. J. Enniions, Professor of Highway
Engineerinp. Agricultural and Mechanical
College of Texas, College Station, Texas.

The question of selection of the type

of pavement for a city street is one

of considerable complication and one

which has disturbed the equanimity of

city councils since the first municipal

improvement of this nature was inaug-

urated. Boiled down to its essence, the

problem becomes one of finding the pave-

ment which will, like other structures,

give the best service for the least cost.

Realizing this, the councilman and the

property owner, faced for the first time

with the necessity for choosing between

the multitude of available types throws

up his hands and cries, "What is the

best kind of pavement?" The answer,

however, helps him little, because It is

a fact that, while there may be several

pavements which will all give approxi-

mately equal satisfaction under the con-

ditions at hand, there absolutely is no

best type applicable to all cases.

In the comparison of cost data it
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should be remembered that many factors

enter into the formulation of a bid

price. In the absence of competition,

prices soar; upon a small job, overhead
costs increase, and with local materials

conveniently available, lower costs of

the constituent aggregates of the pave-

ment should react in favor of the city.

Is Maintenance Clause in Contract Out

of Date?

In most cases, the contractor is re-

quired, by terms of his agreement with

the city, to maintain his pavement in

good condition for a period of five years

following completion. The theory is that

the contractor will do his utmost to

guard against the danger of slipshod and
careless work. In the days when com-
paratively little was known of paving
materials and methods and when skilled

and reputable contractors were scarce,

this plan of safeguarding the public's in-

terests was probably justified. At the

present, however, the inclusion of the
maintenance clause is of doubtful ex-

pediency, except perhaps when new and
unproved types of pavement are adopted.

An incongruous situation is developed
when, as is usually the case, the con
tractor is asked to guarantee the suc-

cess of work constructed in accordance
with the engineer's rather strict speci-

fications, and particularly so when rigid

city inspection is also provided to regu-

late the many details of the work. This
latter seems most decidedly to be the

more logical and better form of protec-

tion, but it certainly must be intelli-

gently applied if satisfactory results may
be obtained. A properly laid pavement
should require but little outlay for the

period of the guarantee and a pavement
which does require extensive patching
will almost certainly deteriorate at an
accelerated rate immediately after the

repairs are completed and will be a bad
investment. Thus, why not abide by care-

fully drawn specifications enforced by
good inspection and save in first cost

the guarantee charge of 5 cts per sq. yd.,

which the contractor must charge in self-

protection?

The durability of the pavement type is

a most important factor in its selection.

Without exception, everyone of the pave
ments at present in use in Texas has
at some time or other failed to give the

service expected of it, but generally such
examples of short life are traceable to

defects in construction, lack of mainte-
nance or other preventable cause. Oc-

casionally, however, a type may clearly

be incapable of withstanding the condi-

tions to which it is subjected. Sheet
asphalt and asphaltic concrete will de-

teriorate rapidly if not subjected to traf-

fic and will behave most satisfactorily

when constantly exposed to the action of

rubber-tired vehicles. Wood block has
repeatedly been found to give the best

service under heavy traflBc. Bituminous
types, such as asphaltic concrete with
stone particles in their surfaces unpro-

tected by a bituminous mortar, will, un-

less the stone is extremely tough, and
the traffic very light, show excessive
wear after the first few years of use.

Sometimes the harassed taxpayer,

when faced with the immediate possi-

bility of a paving assessment inquires

regarding the permanent highways of

which he has read so much. Perhaps,
too, if he is a student of history, he
may remark with feeling that the Ap-
pian Way, built by the Romans, has
lasted for some two thousand odd years,

and that the pavements of other ancient

peoples are still in existence. These old

pavements certainly are in existence, to

the credit of the old road builders, but

it is true also that they have never been
subjected to modern traffic. Also they

were built of solid masonry, sometimes
several feet thick, and recent rough esti-

mates have developed the fact that it

would cost something like $250,000 per

mile to reproduce the famous Appiau
Way under present costs and conditions.

No wonder these highways lasted 2,000

years; and no wonder we do not imitate

them.

Placed under an environment to which
they are suited, however, brick, sheet

asphalt, Warrenite-bitulithic, concrete,

and the other standard types should give

10 to 25 years of economical service

—

if properly cared for.

Pavem ent Ch a racte ristics

Several pavement characteristics

sometimes listed separately may be in-

cluded under the term of general suit-

ability. Ease of cleaning, low tractive

resistance, non-slipperiness and noise-

lessness, may be grouped under this

head. Possibly the vertical fibre brick

with asphalt-filled joints is least easy to

clean, and wood block and sheet asphalt

may be regarded as the most slippery,

especially when damp and slightly dirty.

All of the types offer very low resistance

to loads hauled over them and are about

of equal desirability uoon this count.
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Wood block aud the asphaltic types are

the most quiet and concrete is the most
noisy.

In these days of intensive street im-

provements with attendant high prices

it behooves the city official to make use
of every possible expedient to stretch

available funds to the absolute limit con-

sistent Avith approved practice. Every
resource peculiar to his vicinity should
be employed to the utmost and, while
construction suited to the situation at

hand is adopted, it should be borne in

mind that certain types may be extrava-

gantly uneconomical. In selecting pave-

ments it is an excellent expedient for

the city to look about and locate, if pos-

sible, local sources of material supply.

A consideration of present freight rates

makes the importance of such a find self-

evident. The discovery of a gravel de-

posit may make concrete the logical se-

lection for the city's pavements. A pit

of fine sand, entirely unsuited for con-

crete may be found satisfactory for any
one of several asphaltic types. It may
be suggested, too, that an asphaltic con-

crete upon a good gravel base is a type
not to be despised for many of the lighter

traffic thoroughfares. Many cities are

investigating their local resources to

marked advantage and it is a practice

which should be generally adopted.

Perhaps, also, types other than those

backed by strong promotion organiza-

tions should sometimes be employed.
Of course gravel for outlying sections is

commonly laid, but for other situations

justifying greater expenditures ordinary

water-bound macadam treated periodi-

cally with a road oil may give satisfac-

tory service over considerable period.

Bituminous macadam, better known, per-

haps, as penetration macadam, should

also receive attention for smaller towns
or for lighter traffic streets of larger

towns. Less expensive than the high-

class types generally considered as stand-

ard, it should nevertheless give long

years of service under conditions to

which it is adapted.

At the A. & M. College, a street known
as Military Walk was paved with as-

phaltic penetration macadam some 7 or

8 years ago. This pavement is but 5

ins. thick, including both crushed stone

foundation and wearing surface, yet with

the exception of a single thin applica-

tion of asphalt and sand, delayed unfor-

tunately, two years too long, it has given

the best of service. True, the pavement

is subjected to light traffic—perhaps a

hundred vehicles a day and four thou-

sand cadets—but many of our city streets

lined with fine residences carry little, if

any, more.

What has already been said deals with

the selection of pavement types based
upon engineering principles, but there is

one other factor which in many instances

outweighs all of these. This factor is

promotion. Certain interests, in fact all

of those promoting the standard types of

paving, repeatedly mentioned heretofore,

have expended much time and money in

research and in the development of their

materials. We owe them a great debt

of gratitude for this, for however much
they may profit from it financially, the

public is benefited to a far greater de-

gree. For instance, the Portland Cement
Association has established a research
laboratory and employs one of the coun-

try's recognized concrete experts and a

corps of assistants to find out all there

is to know about concrete. The Warren
Brothers Company maintains laborato-

ries where not only are developments
worked out, but periodic samples from
every bitulithic job are tested. The As-

phalt Association and the National Pav-

ing Brick Manufacturers' Association are

doing similar work with the result that

new knowledge is constantly becoming
available. Reduced to fundamentals,
however, street paving is an engineering

operation and an attempt has been made
in this paper to outline a few points in

proof of the claim that the selection of

type must be based upon careful analy-

sis of local resources and environments,

if economy and service are to result. The
engineer is trained to such analysis and
he should be allowed to make jt unin-

fluenced by those who, admittedly un-

skilled in paving matters, may have been
thoroughly convinced of the superior

merit of a particular type.

The Highway Engineering Division of

the A. and M. College frequently receives

letters from anxious public officials re-

questing a frank statement of the rela-

tive value of two or more standard types

of pavement. The answer in all cases

is and must be the same, namely, put

your problem in the hands of a compe-
tent paving engineer, let him investigate

and make the selection in the light of

local conditions, for there is no "best

type of pavement."

The foregoing discussion is from a
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paper presented before the recent annual
meeting of the League of Texas Munici-

palities.

FUTURE OF ZONING AS BASED ON
EXPERIENCE TO DATE

By Albert Lee Stephens, Judge Superior
Court, President California State Plan-

ning Association, Member Plan-
ning Board, Los Angeles,

Calif.

What have we accomplished in the

less than a score of years of legal zoning?
Krst: We have found out that a law
which intelligently, reasonably and non-

arbitrarily restricts the use of privately

owned real property is necessary to pro-

tect real property from irreparable dam-
age. Second : We have indisputably estab-

lished the fact that there is no constitu-

tional inhibition against such a law.

That is all there is to it. Nothing is left

but appliciation. But application requires

knowledge. Knowledge of the law.

Knowledge of human nature. Knowledge
of your city. It requires patience, stiff

backs as distinguished from stiff necks,

love of fairness, honesty. With a mayor,
board, city attorney, city engineer thus
equipped, the house can be put in order
and kept in order.

Of course, you shouldn't wait for these
conditions to be perfect before starting.

No matter how desirable perfection is,

you must get along somehow with some-
thing less. Without knowledge of law,

you immediately run counter to adverse
decisions, because you have been unrea-

sonable or arbitrary. It is easy to see

that the courts have affirmed this Amer-
ican doctrine of free use of private prop-

erty in every practical way by holding

that interference by law of the free use
use of private real property is possible

only where such interference can stand
the test of reasonableness and is non-

arbitrary in character; otherwise, and
most fortunately, the owner may use his

property as he wills. The courts con-

strue this doctrine along with that other

safeguard: "That one may not use his

property to the injury of another."

Early Fears Dissipated

From the beginning of my work along

these lines, I feared the doctrine I advo-

cated. I feared that once we unmistak-

enlj' gained the right to zone, we would
become the victims of bureaucratic or-

ders, directed arbitrarily and without re-

gard to principle. One of the Judges, I

think of the Supreme Court of Minnesota,

once held, in a dissenting opinion,

against all zoning, on the ground that

such right would mean the sacrifice of

personal liberty more dear to us than
the benefits to follow the planning of

cities.

Rash Enthusiasm

As a rule, professional city planners,

laymen and engineers on planning
boards, recently convinced of the bene-

fits of city planning, and some few city

attorneys I must add, look contemptu-
ously and unstintingly criticise the courts

for what they call old fogyism and non-
progressiveness for pointing limitations.

These limitations have not only made
zoning possible, but have made it desir-

able under all the circumstances. And
these very same decisions have entirely

robbed me of the fears I have alluded to.

Holding Back

The most important work from now on,

that will fail to city attorneys in planning
and zoning work, will be to hold back
and with stiff-backed insistence require

that the lines of legality already pointed

out by the courts and specially equipped
lawyers be followed. I don't mean to

hold that we have learned all there is to

know, nor that we have reached the end
of legal advance. I do mean that the im-

patient, enthusiastic planner will estab-

lish some very objectionable set-back

lines, unless the city attorney does his

part both wisely and courageously.

Knowledge Requisite

Every zoner must have a thorough
knowledge of his city. And every com-
mission should be composed of members
from the different geographical districts

of the city and from every social divi-

sion thereof. The city planner should be-

gin his Avork with not only an acquaint-

ance with his own city of the day, but

should know its history and stages of

development. He also should know other

cities. Cities, like men that compose
them, are much alike essentially, but

very different in particular parts. Your
consultant, if a local man, should have a

broader vision than the twenty-mile ra-

dius from the County Court House. If

an imported man, don't go off satisfied

with his doing the job. If you do, you
will probably have an ill-fitting suit made
after the particular fad of your consul-

tant (all specialists are somewhere and
in some manner faddists), or you will

have a ready-made affair, made to the

measure of another town. Notwithstand-

ing these remarks, I am strongly inclined

to the imported article. The adage that
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"A prophet is not without honor except

in his own country" holds good here.

Every phase of planning requires pa-

tience. The tendency to hurry to get

something is one of the greatest dangers.

Early IiOh Angeles Experience

Well do I remember the first meeting

of the Los Angeles Board of 51 citizens.

Almost before organization, the chair an-

nounced that the secretary would read

a communication from the city council.

It ran something like this: "Honorable

Members Planning Coai'd: We hereby

refer to your honorable board, the ques-

tion of whether or not lot—etc. (de-

scribing the lot) shall be zoned for an

undertaking establishment." Com. Blank

jumps to his feet, "Mr. President, I am
personally familiar with the locality men-

tioned. This board should immediately

become a factor in the city government.

I move you that the secretary be directed

to address the ..honorable city council,

and to say that this board unanimously

disapproves of the request to put this

lot in the undertaking zone." I was

frightened. I arose and under the per-

sonal privilege asked how many such

communications graced our secretary's

desk. There were several. The board,

by big majority, was feverishly desirous

of doing something right off the bat.

I took the lawyer's risk of being ac-

cused of causing delay and of being tech-

nical, cautioned against precipitous ac-

tion before formal investigation. Said it

was my idea that we should study the

whole city thoroughly; take a year at it

before we could undertake the responsi-

bilities of zoning, and then take in the

whole city or some natural division of it

in one comprehensive ordinance. This

was not popular doctrine, but I wasn't

booed, so I ventured further: Suggested

that we may as well here and now ad-

journ sine die as to become the willing

goats, the official passees of the political

buck. That evening, after a long fight

through the help of others who saw the

danger early, the fight was won. Through

the motion, if I remember right, of the

member who made the first motion, the

council's request for zoning help was de-

clined in a diplomatic note.

I relate this merely as an illustration

of what will take place in other locali-

ties. Our board soon got down to hard

work with patience, courage and cour-

tesy to everybody, including Mr. Well

Known Citizen who comes in with not

only helpful suggestions but with some

special favor to ask, and many times

the unwilling tool of veiled interests. It

should be borne strongly in mind through

all preliminary zoning work that public

confidence through frank actions and in-

telligent educational work is absolutely

necessary.
Tilings to Avoid

Zoning experience is now broad enough

for us to mark some of the failures and

to avoid them. When zoning first de-

veloped it was by the piecemeal method.

And the continued use of this method

by a few cities is zoning's greatest dan-

ger. To be legally privileged to go ahead

with any use of any lot in town unless or

until the legislative body interferes, of-

fends against every tenet of zoning.

Proper zoning stabilizes. This method
unstabilizes. No man knows whether or

not he can use his property until he at-

tempts to use it and after he has financed

and planned his improvement. Then the

council or board zones his right away.

Some other neighborhood of the same

character but without an objecting citi-

zen, is used for the same purpose within

the law. Here is discrimination with a

vengeance. Here also, is the finest field

for political reward and punishment.

Here also, is the making of graft.

Western cities are growing, changing,

forming. Financial interests are looking

to our cities from San Diego to Eureka

for investment (both inclusive). A group

of Eastern financiers, we will say, wish

to purchase a city block in San Diego

for an industrial enterprise. They select

a site; are advised that everything is all

right. Preliminary work is done. The

money is paid when, what ho! Some
citizen petitions the council. Requests a

zone ordinance denying the use of this

property for the intended use. The in-

fests face a lawsuit and opposition, when
they thought they had city co-operation.

Do they under these circumstances re-

tain their enthusiasm? Do they buy an-

other site where the process may be re-

peated on them after disposing of the

original one? Do they advise other in-

dustries to come to San Diego? The

answer is obvious.

Then there is the fellow who rises to

remark that Western cities are growing.

"Then would you mould your cities ac-

cording to some board's idea of develop-

ment, or would you let them freely de-

velop?" I hear him with that conclu-

sive "I've got you" tone, and he surely

has if we don't watch out, for that ques-

tion has in it a danger that we must

avoid. And there is no possible alibi If

we do not avoid it. At this day, no stu-

dent of zoning is without knowledge that
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zoning must have ample provision for

flexibility and change when circum-
stances indicate its desirability. And
without the knowledge that one of the

cardinal rules of zoning is that you can-

not zone ahead of the tendency already
shown by the district development,
original kinds of development. It only

shall not be spoiled for that kind of use,

by allowing another sporadic use that

is fatal to it. Anr then there is always
that stop, look and listen sign before
every city planner or zoner. For no
matter how greatly zoning always does
add to the beauty of a city, zoning is

never based upon aesthetics, but is al-

ways related to the public health, safety,

morals and general welfare.

The foreg^)ing matter is from an ad-

dress before the recent annual conven-
tion of the League of California Muni-
cipalities.

OBSERVATIONS ON REFUSE DIS-

POSAL IN EUROPE
Bi/ George W. Fuller, Consulting Engineer,

170 Broadway, New York, N. Y.

The collection and disposal of solid

refuse in England show departures at

present from pre-war practice. Dua'ing the

war much attention was given to meth-
ods of salvage. But since the fall in

prices of salvaged material in 1920 this

has been a less conspicuous factor. How-
ever, it is effectively carried out at some
places, particularly Birmingham, where
all activity pertaining to the collection

and disposal of solid refuse comes under
a Salvage Department. Its superintend
net, Mr. Jas. Jackson, is about midway on
a seven years' program of thorough reor-

ganization. For this purpose he carries

on his staff ten men who devote them-
selves solely to organization methods.
More will be said beyond about better-

ments at this city.

British Practice

Cleansing is the name usually applied
to the collecting and disposal of solid

refuse In some cities it includes the
cleaning of catch basins, cleaning and
watering of streets, snow removal, etc.

The heads are called cleansing superin-

tendents. Some 25 years ago they formed
in Great Britain an Institute of Cleansing
Superintendents, which publishes month-
ly the papers and discussions at its An-
nual Conferences and at meetings of Lo-
cal Branches.
At the Aberdeen meeting last June

were several instructive papers, includ-

ing a plea for accurate records of quan-
tities and of cost data on a tonnage basis,

with essential particulars as to conti-ol-

ling local conditions, by Mr. J. C. Dawes,
M. Inst. M. E., who is the chief inspector
of public cleansing for the Ministry of

Health.

Before any local authority may issue

bonds to provide capital for improve-
ments to its arrangements for handling
its refuse, it is necessary to apply to the
Ministry of Health for its sanction. This
is followed by a public hearing which all

interested parties are invited to attend,

and the approval is forthcoming only
after the inspector is satisfied as to the

program.
Extent of the Industry

The extent of the public cleansing in-

dustry in England and Wales was out-

lined for 1921 by Mr. Dawes, who gave
the urban population as 30,034,385 and
the rural population aSs 7,850,857, a total

of 37,885,242. The total annual dry refuse

was estimated at 21,270,900 cu. yds. equal
to 8,508,384 tons, based on daily yields

per 1,000 population for 300 days per year
of 1,500 lbs. for urban districts, 2,250

lbs. for mining districts and 1,200 lbs. for

rural districts. To handle the refuse re-

quires regularly about 34,000 men, 8,000

horses and 1,600 motor vehicles, besides
various equipment at sidings and for

transporting the refuse from such. The
value of plant and equipment is over 5,-

000,000 pounds sterling. Public cleansing,

including street cleansing and watering,

cost for the year 1920-21 12,494,549

pounds, and of this sum the amount for

the collection and disposal of solid house
and trade waste, including 236,570 pounds
for loan charges, was 8,304,549 pounds,
of which 464,775 pounds was recovered
from the sale of treated refuse, by-prod-

ucts, etc. This total cost of cleansing is

about one-seventh of the cost of all mu-
nicipal services, omitting schools, police

and relief of the poor.

Character .of Refuse
British refuse, as in all countries, va-

ries considerably, depending chiefly upon
the different uses of coal. A representa-

tive analysis as estimated by Mr. Dawes,
is for ash and fine dust, 45 percent; cin-

ders of all sizes, 35-40 percent; vegetable

matter. 5-10 percent; paper and lighj

debris, 4 percent; metals, 1-15 percent;

bone, 0.3 percent, and glass, brick and
heavy debris, 12 percent. The British

collect mixed refuse and do not deal sep-

arately with organic matter except as it

comes direct from markets. They do not

use the American expression of garbage,
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as applied to kitchen refuse otlier than
from ranges, but speak of vegetable mat
ter or putreseible matter or organic mat-
ter.

During and since the war householders
have been urged to lessen their output of
refuse. This is largely in the interests
of economy, although those in authority
clearly recognize that public cleansing is

primarily a public health function, and
that the ultimate result must be on a
higher rather than a lower plane of per-
formance.

Reducing Quantitu of Refuse
Suitable publicity is an effective step

in lessening the quantity of refuse and in
other ways. Its use has been systemati-
cally sought in the course of the modern-
izing of the department at Birmingham,
where the collecting wagons have painted
on their sides, 'Burn More Refuse." The
collectors distribute placards to be hung
in each kitchen, urging the screening of
cinders from ashes and the burning of
vegetable refuse in the kitchen fire, as
well as the burying in the garden, or the
burning of garden refuse. Methods and
results are explained by lectures with
lantern slides, visits to the disposal
works by school children and others are
encouraged, and in the central office are
window displays exhibiting the activities
of the department.

The disposal of the mixed British ref-

use with its high content of ash and cin-
ders and its low content of organic mat-
ter is quite a different undertaking than
the disposal of American garbage, practi-
cally unmixed with inorganic matter.
However, the mixed refuse of some of the
Northern, but not Southern cities, in this
country is quite like the British product.
There is no standard British practice, as
the best method of disposal depends upon
several local conditions, which frequently
vary uuch in different communities. In
many districts the selection of the meth-
od, within certain limits, is of far less
importance than is the efficiency of the
management of the department.

In many, if not most, British cities

there is real need for better results than
are now obtained. Economy is one ele-

ment of this situation. But it should not
be inferred that refuse disposal in Great
Britain is free of serious complaint in
practically every community; notwith-
standing that, within the limits of my ob-
servations, the accomplishments there
are substantially better than at corre-
sponding cities in America, generally
speaking.

There are six methods in quite general
use for the disposal of mixed refuse in

Great Britain:

1. Tipping or dumping on land where
the management is inadequate for secur-
ing Ireedom uniformly from flies, rats,

wind-blown papers or objectionable
smells, especially from fires which, on ac-

count of the large quantity of combusti-
ble material in the refuse, sometimes
burn for months in spite of efforts to ex-
tinguish them.

2. Tipping or dumping on land, in con-
formity with precautions set forth by the
Ministry of Health in its circular of July
26, 1922, as given beyond.

3. Dumping at sea where the bai'ging
distance is reasonably short to locations
where suitable tides and currents convey
the material seaward, and not landward.
It is understood that this is practiced
only at Southampton and a few northerly
cities on the east coast.

4. Burning in high temperature incin-

erators wiiich the British call destruc-
tors, notwithstanding that the burnt ref-

use leaves perhaps half of its bulk as
clinker. In some, but not all places this

may be readily disposed of after crushing
and screening, for use in road-building or
for making concrete, or in some places
for brickmaking. Electric current gener-
ated at destructors now finds a market
through charging the batteries of motor
vehicles used in collecting the refuse.

5. Separation from the refuse of the
fine dust and ashes by means of revolving
screens, and also of the coarser debris,
thus leaving the cinders and vegetable
matter which are incinerated. This ar-

rangement is briefly explained beyond, as
it will be carried out at the new Brook
Vale destructor, now approaching com
pletion at Birmingham.

6. Crushing of the mixed refuse, after
freeing it of coarse debris, and utilizing

the pulverized product as a fertilizer for

clay or loam lands. This product is also
well suited for filling low lands. The fine

material screened from cinders in Meth-
od 5 is similarly handled, while in Scot-
land much refuse is sent to farmers with
little or no use of mechanical appliances
for its preparation.

Gas ProdJtction

The above methods are not intended to

be a complete list, but are used as a con-
venience to explain the state of the art

as I found it. Perhaps mention should
be made of the use of refuse by Ashwell
and Nesbit. Leicester, to produce gas on
the lines of the producer gas plant. Ref-
erence certainly should be made to the



276 MUNICIPAL AND COUNTY ENGINEERING Vol. LXV—

6

work of Mr. W. Weaver, Chief Chemist

to the Salvage Department ot Birming-

ham, who read an excellent paper at the

Aberdeen Conference, describing his use

of the Iwel melters and dryers for mak-

ing poultry feed or fertilizer Irom market
and slaughter house wastes: purification

of oils; de-tinning; analyses ot ash, clin-

ker, etc., and various means by which tlie

chemist can aid a Cleansing Department.

Suggested Precautions

Many British refuse dumps are sources

of complaint, and to improve matters the

Ministry of Health on July 26. 1922, is-

sued "Suggested Precautions," which are

given in full below, but subject to review

in each case as to figures stated, as fol-

lows :

"1. Every person who forms a deposit

of filth, dust, ashes or rubbish, of such a

nature as is likely to give rise to nuis-

ance, exceeding 100 cu. yds., must, in ad-

dition to the observance of any other re-

quirements which are applicable, comply
with the following rules:

"(a) The deposit to be made in layers.

"(b) No layer to exceed 6 ft. in depth.

"(c) Each layer to be covered, on all

surfaces exposed to the air, with at least

9 in. of earth or other suitable substance;

provided that during the formation of any
layer not more than 50 to 100 sq. yds.

may be left uncovered at any one time.

"(d) No refuse to be left uncovered for

more than 72 hours from the time of de-

posit.

"(e) Suflicient screens or other suit-

able apparatus to be provided, where
necessary, to prevent any paper or other

debris from being blown by the wind
away from the place of deposit.

"2. Every person who deposits any
filth, dust, ashes or rubbish likely to

cause a nuisance if deposited in any
water must, so far as practicable, avoid

its being deposited in water.

"3. Every person who deposits any
filth, dust, ashes or rubbish must take all

reasonable precautions to prevent the

breaking out of fires and the breeding or

flies and vermin on or in such deposit.

"4. If the material deposited at any
one time consists entirely or mainly of

fish, animal or other organic refuse, the

person making such deposit must forth-

with cover it with earth or other equally

suitable substance at least 2 ft. in depth.

"5. Every person who deposits any
filth, dust, ashes or rubbish must take all

practicable steps to secure that tins or

other vessels, or loose debris likely to

give rise to nuisance are not deposited

in an exposed condition on or about the

place of deposit.

"6. Sufficient and competent labor

must be provided in connection with the

deposit to enable the necessary measures
to be taken for the prevention of nuis-

ance.
"7. So far as practicable each layer

of refuse Avhich has been laid and cov-

ered "With soil must be allowed to settle

before the next layer is added.
"8. Wherever practicable the person

making the deposit must avoid raising

the surface of the tip above the general

level of the adjoining ground.
"9. All refuse must be disposed of

with such dispatch and be so protected

during transit as to avoid risk of nuis-

ance."

These precautions are founded on the

theory that flies do not penetrate a layer

of earth more than about 8 in. thick; that

odors of decomposition are controlled by
absorption by the 90 percent of inorganic

refuse and by the cover of earth; and
that "spontaneous combustion" of the

refuse is prevented by the earth cover

excluding the air needed for combustion.

Filling Quarry Holes

At Bradford I found that the city ref-

use seemed to be disposed of quite satis-

factorily by dumping under careful man-
agement in 46 quarry holes scattered

about in a city of about 270,000 popula-

tion. Mr. Call, superintendent, prides

himself upon the success with which he

has made from former holes attractive

parks, playgrounds and gardens, and at

a cost for disposal of refuse of only one

shilling per ton, besides keeping the col-

lection cost at a low figure on account

of the short haul to the numerous tips.

At the time of my visit he had started

the filling of a large quarry hole adjacent

to a large hospital. He takes unusual

care to assemble papers and put them in

an excavation and cover them so as to

prevent their blowing around, and also

to put all tins upright and fill them with

refuse so as to lessen channels which
rats might enter.

Attention is directed to a comparison

of the one shilling per ton cost of care-

fully supervised tipping at Bradford with

the ordinary cost of incineration which,

of course, varies with the size and ar-

rangement of the destructor plant, but

which usually is from 8 to 10 shillings

per ton.

Screeiiing

At the new 200-ton Brook Vale Destruc-

tor at Birmingham, Mr. Jackson will first

remove by screening the ash and dust
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which lorm about 40 per cent of the total

refuse. This he will dispose of to farm-

ers whom he expects to pay several shil-

lings per ton. In any event the destruc-

tor is freed of 40 per cent of its load, and
the most unsituable portion for burning.

Operating expenses will thus be spared
the cost of say 6 shillings per ton for

handling this ash and dust, regardless of

the proceeds from its sale. This leaves

the destructor to operate upon the cinder

and organic matter, which purpose it best

serves both from the public health stand-

point and as regards power production.

Furthermore, the elimination of the dust
and ash increases the capacity of the

destructor when expressed with refer-

ence to the population served by destruc-

tor units of a given size.

The arrangement of this plant, which
goes into service shortly, is worthy of

comment. Briefly, the refuse arrives in

motor vehicles on the top of a high ramp,
beneath which is a two-story garage for

the storage of the vehicles and the charg-

ing of their batteries with current pro-

duced by the plant. The refuse is tipped

into one of three 10-ton concrete hoppers,
with sides having steep slopes and at the

bottom is a moving metal belt, like a
stoker grate, for discharging on to a re-

volving screen. It is the intent to have
not more than 10 shovelfuls at a time
on an inclined screen, say 4 ft. in diam-
eter and 10 ft. long, with %-in. openings.

The removed ash and dust goes to motor
trucks or canal barges, leaving the cin-

der, which at some places has 10,000 B.

T. U. per lb. At the lower end of each
screen are several magnets for removing
metals from the screened refuse before

its discharge on to a moving sorting belt

for hand removal of glass, bones and
heavy debris. The top of this belt passes

under a hood, where it is expected to re-

move paper by suction. The cells will

be hand stoked from the top with ma-
terial discharged from the sorting belt

or from a tip which may be used if it is

not desired to screen some portions of

the refuse. Clinker will be removed from
the rear of the cells. The building, with
very complete equipment, has been erect-

ed by Heenan & Froude.

The ash and dust has been removed
by screening at Glasgow, Sheffield and
other places, including two of the older

plants at Birmingham, where analyses

show it to contain 0.9 nitrogen and 3620

B. T. U., with some potash and phos-

phoric acid. Analyses elsewhere show
that it frequently contains from 0.7 to

0.5 percent or less of nitrogen. However,

the Ministry of Agriculture has been in-

vestigating refuse and finds that applica-

tions of refuse at the rate of 10 tons per

acre have proved very useful on heavy
clay lands for root crops, cabbage, etc.,

and that a farmer is justified in paying
some money to obtain this result. Com-
pared with 12 shillings per ton for stable

manure delivered on the farm, it is stat-

ed that town refuse would be worth 6

shillings per ton on the farm, and more
if the nitrogen content exceeded 0.6 per

cent.

Disposal OH Fanii Lands
Many of the larger towns of Scotland

dispose of much of their refuse for use

on clay farm lands, the amount approxi-

mating 163,000 tons annually, according

to Mr. Asher, Cleansing Superintendent

at Perth. At his own city the demand
exceeds the supply at 2 shillings per ton

f. o. b. at the city siding. He has the

rubbish picked from the refuse, which is

then allowed to get set, after which it is

trenched on top and well watered. This

sets up a heat which aids in rotting the

paper and vegetable matter. No material

is shipped until it has lain at least three

months when it has become a black mass,

easily handled and not likely to cause

serious nuisance.

In England the preparation of refuse

for agricultural purposes is being aided

at some places by pulverizing it, rather

than by screening.

On the Continent

On the continent, desti'uctors are in

use at many prominent cities, including

Paris, Nancy, Marseilles, Brussels, Rot-

terdam, Amsterdam, Cologne, Hamburg
and Berlin. But at Frankfurt I found

that the destructor plant has not been
opei-ated since August, 1920, owing to the

cost exceeding that of disposal on land.

A similar step is being considered at Zu-

rich, where the plant is very fully

equipped with mechanical appliances in-

tended to save operating costs.

At Florence I visited the Becarri plant

which deals with the mixed refuse of

about 100,000 population, together with

some stable manure. The refui^e is first

freed of most of the heavy debris and

rubbish by hand picking. There are 154

concrete cells, each about 20 cu. meters

capacity, approximately cubical in form,

and provided with a ventilating tower in

which are trays of earth and sulphate of

iron. At the bottom are grids over chan-

nels leading to a sump, and in each cor-

ner is a vertical iron air duct, with out-

- side connections and also with inside

connections with several fillets which ex-
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tend horizontally ai'ound the inner walls

of the cells.

The sorted refuse is placed in a cell,

wet with water if need be, and allowed to

ferment for about 45 days, including the

cooling period. I examined cells where
the contents had been fermenting be-

tween 10 and 15 days. The interior was
very hot, with many patches of white
molds, and generally resembled farm
yard manure in process of rotting. The
final product closely resembles humus,
and is screened from coarser particles,

some of which are put into a cell for a

second time. It is said to be a good fer-

tilizer and to sell for 40 to 50 lira per

100 kilos, or about 10 times the price of

stable manure rotted in open pits.

I found no signs of odor or of flies at

the cells or in the shed where the fer-

mented product was being screened.

There were some flies and smells around
piles of unfermented refuse awaiting
treatment.

The foregoing paper by Mr. Fuller was
presented before the Sanitary Engineer-
ing Section of the American Public
Health Association at Boston on Oct. 9,

1923.

PRESENT STATUS OF THE STEAM
RAILWAYS

By J. D. McCartney, Assistant to the Presi-
dent, Central of Georgia Railway

Co., Savannah, Ga.

The transportation problem, though it

has many phases, may be summed up in

two words, "efficient service." Amplified

a bit, that phrase means the securing and
maintaining of railroad systems that will,

with reasonable promptitude and reason-

able safety, carry the commodities from
the places of production to the places of

use or consumption, at the lowest pos-

sible charge for the service.

The record of the railways for the first

ten months of 1923 affords ample proof

of the competency of railway manage-
ment. But competency alone is not suffi-

cient to make railroad facilities adequate.

If transportation is to keep pace with
the business demands of the nation, it

must have both competent management
and large expenditures of money annually

for a long period.

America's capacity for production is

measured by America's facilities for

transportation. Resources may be inex-

haustible, but commodities will not be

produced unless they can be moved to

the markets of the country. Every

branch of industry and commerce has,

therefore, keen and vital interest in ade-

quate transportation.

1923 Freight Traffic Greatest in History

The railroads have made good on their

pledge of last April to meet the unprec-

edented demand for transportation this

year. Although the amount of freight

traffic offered has been the largest in his-

tory and much greater than was antici-

pated, the railroads have moved it

promptly and efficiently.

It was predicted last spring that rail-

way freight traffic would reach new high

levels during the summer and fall. In

preparation for the task of moving this

record traffic, the railroads announced a

program of expenditures upon additions

and betterments to their properties

amounting to more than $1,100,000,000

for the year. They set out to reduce

the number of freight cars needing re-

pairs to 5 per cent of the total and the

number of locomotives needing heavy re-

pairs to 15 per cent of the total. They
agreed to lay in surplus stocks of coal

during the summer, in order to release

equipment for other use later in the year.

They agreed to carry forward their con-

struction and maintenance programs to

have as much work as possible complet-

ed by Sept. 1.

Neiv Equipment

All of these objectives have been sub-

stantially attained. For example, between
Jan. 1 and Oct. 1 the railroads installed

134,636 new freight cars and 2,963 new
locomotives, and on the latter date they

had on order, with the deliveries being

made daily, 64,601 new freight cars and
1,242 new locomotives. On Oct. 1 the

railroads had in reserve 17,663,448 tons

of coal, as compared with 6,756,886 tons

on Jan. 1..

The surpassing achievement of the year

is that a traffic greater than has ever

before been known has been moved with-

out interruption or delay. It was antici-

pated that car loadings would exceed a

million cars a week in 9 weeks prior

to Oct. 1. In reality, car loadings ex-

ceeded the million mark in 15 weeks. In

the week immediately prior to October

1 more cars were loaded with freight than

ever before in railway history—a total of

1,092,567 cars. Prior to 1923 the record

loading was 1,018,539 cars in the week

of Oct. 15, 1920. Loadings in the nine

months up to Oct. 1, 1923, amounted to

37,308,891 cars, an increase of 19 per cent

over the first nine months of 1922, 28 per
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cent over the first nine months of 1921,
and 10 per cent over the first nine
months of 1920. However, it is feared
that, even with this unprecedented vol-
ume of trafl[ic, the railroads will fail to
earn for the year the 5% per cent upon
their tentative valuation to which the
Interstate Commerce Commission has
held they are entitled.

A Splendid Performance

The railroads, their employes and their
patrons are to be congratulated upon
their splendid performance in handling
this record traffic. There may be some
danger, however, that this great achieve-
ment of the railroads will create the false
impression that a further increase in rail-

way facilities is not needed. To be able
to meet the future demand for transpor-
tation as they have met it this year, the
railroads must not rest upon their oars;
they must continue to extend and im-
prove their facilities. Funds must be
obtained to provide the additional facil-

ities necessary to reduce the costs of
operation and to enable the railroads to

furnish the public adequate transporta-
tion at the lowest possible rates. Rail-
way patrons must realize that this re-

quires that railway credit be maintained.
At a previous time when business was

on the increase, the development of our
railroads was arrested through a loss of

credit occasioned by shrunken earnings
and the growth of restrictive regulation.

It must be remembered that the railroads
are owned by something like 800,000 per-

sons, holders of their capital stock. The
number of persons who have lent money
to the stockholders by purchasing rail-

way bonds and thereby accepting a prior

claim upon the earnings of the properties

owned by the stockholders is approxi-
mately as great as the number of persons
owning stock. This makes something
more than one and one-half million indi-

viduals who have a direct financial in-

terest in railway earnings. All of us have
an indirect financial interest, for we are
all dependent upon the maintenance of

adequate transportation, and adequate
transportation can not be maintained
without adequate earnings.

Railway Credit Improving
When money must be had for expen-

ditures upon extensions and improve-
ments to the railway plant, and it is not
available from earnings, it has to be ob-

tained through the sale of additional se-

curities, either to present stock and bond-
holders or to other persons. Until the

passage of the Transportation Act in
1920, owners of railway securities had
not fared very well, and that made it

difficult to raise new capital for exten-
sions and improvements. This year, how-
ever, railway credit has been improving
materially. This has been largely because
of the optimistic, forward-looking attitude
taken by the railway managements of the
country in the face of inadequate earn-
ings. Such an attitude is based largely
upon the Transportation Act, which
pledges the country to give the railroads
a square deal. Thus far railway earnings,
while on the mend, have not reached the
5% per cent designated by the Interstate
Commerce Commission as a fair return.
For the thirty-five months under the
Transportation Act up to Aug. 1, 1923,
railway earnings have been at the annual
rate of 3.97 per cent upon their tentative
valuation. For the first eight months of
1923, the railroads realized a net operat-
ing income of 5.4 per cent upon their
tentative valuation, as compared with 4.46
per cent for the first seven months of
1922. With business good and rates un-
changed there is hope that the railroads
will have a fairly good year, and that
hope has served to restore some of the
old-time confidence in the security of rail-

way investments. Expenditures upon the
railway plant this year will exceed one
billion dollars, more than twice the aver-
age prevailing in the last several years.
About 60 per cent of the sum is being
spent for new locomotives and cars; the
other 40 per cent is being spent for better
and more adequate roadway facilities and
structures.

Billion Expended on Railway Plant This
Year

The progress that the railroads have
made in the improvement of their prop-
erties is something to be proud of. It

proves that there are men and women
in this country who have enough faith
in the future of the country and the
soundness of its institutions to put up,
in one year, around one billion dollars
for railway investments despite the
meager earnings that the railroads have
been allowed to realize. With such con-

fidence as this in the future of the rail-

roads, many of which only a short time
ago were taking heavy losses and passing
up dividend payments, surely any busi-

ness which may be suffering temporarily
ought to take heart and hold on.

The Threat of Radical Legislation

If it were not for the constant threat
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of radical legislation, the country could

rely upon a continuance of satisfactory

railway service and upon the likelihood

of constantly increasing investments be-

ing made in extensions and improvements

to the railroads. The only thing that can

stop the ambitious plans of the railroads

to expand in keeping with the growth

of the country and of its commerce is

the unconstructive legislation of the radi-

cals who are striving with all their might

to bring about government owTiership of

the railroads by making it impossible for

the railroads to be operated successfully

under private management.

Government ownership of our railroads

would be a national disaster. The very

fact that the maintenance of good rail-

way transportation means so much to the

welfare of the country is reason enough

for us not to give up the system of pri-

vate management that has given us the

most efficient, most economical railway

transportation in the world.

Chir government now lias all the power

of railway regulation needed to safe-

guard the interests of the public; gov-

ernment ownership would add nothing in

protection, and it would subtract the in-

centive which now exists under private

management to operate the railroads effi-

ciently and economically.

American and Foreign Raihcays

Compared

There are a good many Americans who
do not fully realize the tremendous de-

pendence that the United States must

place in strong, efficient railroads to main-

tain the commercial supremacy we have

attained. Not until the railroads of other

countries are compared with ours and we
realize what it means for us to have effi-

cient, economical transportation that has

been developed in this country under

private management do we see how inex-

tricably the prosperity of the country is

bound up with its transportation. Our

nation has been extremely fortunate in

the development of railway transporta-

tion. The remarkable growth that we
have had in the lifetime of men still

living can be traced directly to the rapid-

ity with which railroads were built and

developed, and our prosperity as a nation

today is inseparably linked with the

maintenance of adequate, efficient trans-

portation.

For the most part our railroads have

ignored state lines, and to that extent

they have helped to weld us into a united

nation. In Europe, on the other hand,

most of the railroads were developed as

military exigencies required; they ended
at the borders of their respective coun-

tries, and frequently they were of vary-

ing gauges, so that the enemy might not

readily use them as a means of invasion.

The result has been the fostering of in-

tense nationalism within restricted areas,

lack of understanding, commerce of com-
paratively small proportions, and much
of the economic and political trouble to

which modern European nations are heir.

In Europe, moreover, there has not

been developed to the extent known in

this country the practice of territorial

specialization in agriculture and manu-
facturing. In the United States hundreds
of miles frequently separate the farm
from the packinghouse, factory or mill

where farm products are prepared for

consumption, and frequently hundreds of

miles separate the packinghouse, factory

or mill from the consumer who eventu-

ally pays for and uses the manufactured
product. Transportation has become such
a common and dependable thing that it

has created a commercial development
unlike that at present obtaining in

Europe. There are few localities in our
country that are self-supporting, and the

reason for that is the quality and com-
parative cheapness of American railway

transportation.

Modern transportation is an important

part of every form of business. Without
it, there could be no farming on the scale

that farming is practiced nowadays, no
manufacturing in great quantities and at

low cost, no distribution of manufactured
goods over great areas and to millions

of people. Destroy the railroads, and the

production of goods would necessarily be

limited to the demand of the immediately

surrounding territory. It would set the

country back nearly one hundred years,

for all the development that has occurred

since the building of railroads began has

gone along with the railroads.

Constructive National Regulation

Favored
The railroads frankly invite the fullest

inquiry into their methods, resources,

earnings, purposes and accomplishments.

They have nothing to conceal. They
would gladly welcome a universal public

understanding of what they are doing

and hope to do, how they are doing it,

and the difficulties they encounter mean-

while. The railroads favor a system of

national regulation. They only stipulate

that such regulation should be construc-

tive and not destructive, directive rather
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than restrictive. Its aim should be eco-

nomic, not political supervision.

Faith in the American spirit of the
square deal justifies railway management
in tlie determination to provide the serv-

ice that tlie country needs, and to malce
generous plans for the future.

The foregoing address by Mr. McCart-
ney was delivered at the recent annual
meeting of the American Society for

Municipal Improvements.

ADEQUATE AND EQUITABLE
HIGHWAY FINANCING

By R. M. Hubbard, Chairman, State Hoad
Department of Texas, Austin, Tex.

The steadily increasing demand lor

more and better highways arising from
the increase in motorized traffic during
the past few years, has resulted in a

financial problem so great as to make il

imperative that our method of highway
financing must be changed and developed
if the necessary road support is to be

secured and if sei'ious consequences to

the motor vehicle industry, to the tax-

payers and the community as a whole are

to be avoided. Many students of this

problem are beginning to appreciate the

importance of the situation, and are de-

voting their time and energy toward se-

curing a correct analysis of the problem
and a sane program of finance.

There appear to be two fundamental
questions involved. The first relates to

the division of the cost of constructing a

system of highways as between the pres-

ent taxpayer and future generations. To
what extent shall the roads be paid for

by taxes and to w'hat extent by bonds?
The second question relates to the divi-

sion of the cost as between the user of

the road and taxpayers in general. A
correct answer to these questions would
solve the problems.

It is not the purpose of those charged
with the duty of completing a connected
system of State highways, to raise the

necessary funds for this purpose regard-

less of the source, but they desire to equi-

tably place the burden on the shoulders
of those who receive the benefits of the

roads, in direct proportion to such bene-

fits. It will require a combination of en-

gineering knowledge and sound economic
analysis, coupled with honest, conscien-

tious study to arrive at an accurate and
just solution of this problem.

Certainly the present taxpayers want
good roads. They want and deserve as

many good roads as are economically jus-

tifiable. It is obvious that fewer good
roads can be built, if the present genera-
tion undertakes to pay the entire cost of

all roads built, than if a portion of the
cost were met by the proceeds of bonds.
The question is just how much of the cost
should be charged to the future genera-
tion, and bonded in a sound defensible
program for roads.

We instinctively dislike large public
debts—and rightly so. Few of them leave
tangible assets. The public must be
shown that there is a permanent asset

in good roads, well constructed and prop-
erly located. Until this is done public
temper will not permit large bond issues
for road-building purposes. That there is

a permanent asset in a well-constructed
and properly located road is fast becom-
ing an admitted fact. This being true,

then it is right and just for the future
generation to bear part of the cost of

construction, for it is axiomatic that each
generation should pay its way. Granting
this, then it is practically, as well as
theoretically correct that any debt which
the present generation passes on to the
next must be adequately covered by
sound assets passed on to that genera-
tion. Therefore, the question dwindles
down to "What part is considered a per-

manent asset?"

"After the road has been completed and
our bond money spent, what do we ex-

pect? Not a road that will stay intact

and resist the heavy motor traffic and
bad weather, year in and year out, with-
out being properly maintained. In fact,

we expect the surfacing to wear and
wash, but we must not overlook the ac-

tual increase in value of the permanent
investment as the years go by. In other
words, the subgrade is better as it be-

comes compact, the bridges are im-
proved, the hills are cut, the safety fac-

tors are strengthened, and railroad cross-

ings eliminated. Use of the road de-

teriorates the surface, but only enhances
the other factors.

Maintenance of the road after construc-
tion is requiring a great deal of study on
the part of those charged with the duty
of constructing and maintaining the high-

ways. 11 has been suggested, and the
writer endorses the suggestion, that the

definition of the word maintenance be
extended so as to include not only the
day-to-day and year-to-year expense of

keeping the highway in serviceable con-
dition, but also to include resurfacing
whenever needed. lu this way the road
would never wear out, but would be
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turned over to the next generation un-

impaired. A road once built to a given

standard would be maintained for all

time to that standard, each generation

assuming the responsibility for maintain-

ing it during the time it used the road.

This would make the life of the road in-

definitely long, and such a definition, if

adhered to, would destroy the argument
against long-term bonds. It would seem
just that the users of the roads should
pay for the cost of maintenance, includ-

ing resurfacing and new drainage struc-

tures.

In this manner we would be able to

raise the necessary sums to build an ex-

tensive system of highways without un-

loading on the present generation of gen-
eral taxpayers the heavy charge of

amortizing highway securities in a 15 to

20-year period. Long-term bonds would
compel the succeeding generation to pay
its part of the cost of the road passed on
to them. The success of this theory
would require the writing into the law of

stringent requirements as to maintenance
and a classification of resurfacing as a
maintenance charge.

USING DYNAMITE TO CUT OFF
CONCRETE PILES

By A. G. Livingston, Bridge Engineer, Dela-
ivare State Highway Department,

Dover, Del.

Dumorite was successfully an,d eco-

nomically used to cut off excess lengths
of concrete piles for a bridge across the
Smyrna River, now completed by the
Delaware State Highway Department.
The piles are 16 ins. square with four

%-in. round bars at the corners and four
i/^-in. round bars on the sides; the %-in.

bars project above the pile and are im-

bedded in the pile cap.

Test piles were driven, to a length of

37 ft. and the length of concrete pile

was determined from the test piles. An
average length of 28 ft. was selected;

it "v^as, however, somewhat in excess of

the required length, and it was decided
to cut off the extra length by the use of

Dumorite.

The corners of the piles were cut

away, exposing Hie reinforcement for a

distance of 3 ft. above the cutoff. This

corner reinforcement is 2^4 ins. from the

face of the concrete. A 1^4 -in. hole was
then drilled into the piles for a distance

of from 8 to 10 ins. at a point 3 ft. above
the cutoff line and the hole loaded with

6 ounces of Dumorite. Mud was packed

in behind the explosive, the proper fuse
having been attached before inserting
the Dumorite into the drilled hole. The
hole was drilled in about 20 minutes.
Usually about nine piles were shot
simultaneously. The result after shoot-

ing left the concrete between the 3-ft.

point and the cutoff elevation in such
a crumbled condition, that it could easily

be taken out with a bar or a chisel and
hammer, and in no case was the pile

injured in any way below the cutoff line.

It was only necessaiT to refire 3 piles

in order more thoroughly to break up
the concrete to facilitate its removal.

The sum of $30 represents the total

cost of powder and the labor of placing

it in the holes, about 40 lbs. of Dumorite
being used in the operation, while $285

was the cost for compressor, drilling and
removing of the pile broken up by the

explosive. This, on a unit basis, is

slightly less than $6 per pile.

This bridge is composed of four 18-ft.

spans on. concrete piles, and is the sec-

ond of its type to be built by the High-

way Department of Delaware.

C. D. Buck is chief engineer of the

department, and L. A. Porter was the

engineer dii-ectly in charge of the work.

The contractor was Baton Construction

Co. of Philadelphia, Pa.

COMPREHENSIVE MOTOR TRANS-
PORT SURVEY IN PENNSYLVANIA
Definitely to determine the nature and

amount of future traffic that will use

Pennsylvania roads, so the pavement may
be designed adequately to carry the

traffic, the Pennsylvania State Highway
Department began a motor transport sur-

vey on allimp ortant roads on Nov. 8,

1923. In this survey it is being joined by

the United States road department.

"The information gained through this

survey will be used in determining the

width and thickness of the pavements we
will put down," said William H. Connell,

Deputy Secretary of Highways and Engi-

neering Executive of the Highway De-

partment. "It is important that in build

ing roads Pennsylvania have as accurate

an idea as possible of the traffic which
will use those roads. In railroad construc-

tion the corporations follow this idea.

The telephone corporations and electric

railway companies do likewise. There is

nothing haphazard in their planning.

They know what they are doing before
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they do it. That should be—and will
be, Pennsylvania's method in the con-
struction of highways. Through it the
State will be able to conserve its re-

sources; and at the same time build high-
ways which will carry the loads of the
present and of the future—because our
study of this problem is primarily an
investigation of the probable future de-
velopment of the country through which
the various road sections pass."

This transport survey is the most in-

tensive ever undertaken by any American
state or foreign country. It involves the
operation of 78-truck weighing stations
and over 300 recording stations, dis-

tributed over Pennsylvania's primary and
secondary highway systems in a manner
calculated to give the most accurate esti-

mate of the state's road traffic. The sur-

vey will continue for a whole year, it is

believed. At the various weighing and
otherstat ions there will be signs calling

upon traffic to stop, so the traffic record-
ers can get the necessary information.
"So that our work may be expedited,"

said Mr. Connell, "we request the co-

operation of all automobile operators

—

not only as to stopping when asked to

do so, but as to furnishing information
desired."

Motorists will be asked to fill in cards,

so the following information may be
secured: License number of motor ve-

hicle, width and type of body, manufac-
turer, capacity (loaded and light) ;

weight.

COMPETITIVE BIDDING BETWEEN
ENGINEERS

To the Editor:—
Your editorial in the October issue of

Municipal and County Engineering ap-
parently invited further discussion of the
question of selecting consulting engi-

neers through what you are pleased to

term a "competitive bidding contest" for

the purpose of "hammering down the
price." For the purpose of inaugurating
such a discussion I submit the following
thoughts:

1. That healthy competition among
engineers is not only legitimate, but de-

sirable, provided the competition is not
on such a basis that the fee is cut down
below that established by custom and at

which the engineer can afford to give his

client the best service there is in him
and every bit of the attention needed
for the successful and economical com-

pletion of the work for which his services
were engaged.

2. We may find persons who will ar-
gue that if competitive bidding among
contractors is proper and in the best in-

terests of the owner, which, of course,
seems to be the uniformly accepted idea
and which, in the case of public works
is usually required by law, then there is

no reason why similar competition for
the services of an engineer is not equally
wholesome and advisable. Such persons
probably do not stop to see the differ-
ence. In the case of contractors, every
one is particularly anxious for a certain
job and bids low, possibly too low, but he
always has the chance by hard work, at-
tention to details and shrewdness in
many ways to reduce his costs of com-
pleting the work. Furthermore, in bid-
ding, he follows specifications which
show him exactly what he has to produce
or deliver, and after that it is only a
question of handling the work so that it

will cost him a minimum amount.
It is different with the professional

services of an engineer. In the best in-

terests of his client, the necessity of at-

tempting to cut the cost of his work in
order to show a profit on a small fee
should never be put up to him. He
should be free to give whatever attention
the work may from time to time require.
While he is presumably under contract
with his client to perform certain serv-
ices, such as preparing plans and specifi-

cations, the making of a report or the
supervision of construction, such con-
tracts in the very nature of the case, are
necessarily in general terms, which prac-
tically must leave it entirely to the engi-
neer's conception of the service that any
particular piece of work requires.

The engineer therefore should be as-

sured that if he gives his client the kind
•of service the job demands, his fee will

be such that he can afford to give it.

Very truly yours,

ARTHUR S. MILINOWSKI.
Of Druar & Milinowski, Consulting En-

gineers, Globe Bldg., St. Paul, Minn., Oct.

24, 1923.

A CRITICISM OF THE FORM AND
FINANCING OF PUBLIC
WORKS CONTRACTS

By W. W. lIoiHcr, (Jh'uf Enuinecv of Sewers
and Paving, City- Hall, St. Louis, Mo.
(Editor's Note: The following para-

graphs are from Mr. Horner's presiden-
tial address at the recent annual meeting
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of the American Society tor Municipal

Improvements.)
With all its detail studies of the speci-

fications for materials and methods in-

volved in public work, the American

Society for Municipal Improvements in

the past has given little consideration to

the forms of contracts. Apparently only

one of our committees, that on specifica-

tiohs for sewers, has had the courage to

attempt to include a form of contract

with its specifications. The hesitancy in

this direction has undoubtedly been due

to a feeling that the Society should keep

away from matters legal and political. At

the present time, however, I know of no

phase of municipal work which is subject

to so much criticism as is the form of

contract in common use. These contracts

are extremely unfortunate in at least two

particulars; that is, in regard to the "low-

est responsible bidder," and with respect

to the "requirements for rigid adherence

to plans and specifications" and the limi-

tation on the discretion of the contract-

ing officials.

Both of these conditions have undoubt-

edly grown out of serious abuses in the

past, and there is no question but that

there is still a very definite need for the

municipalities to protect themselves

against manipulation and collusion, to a

greater extent than occurs in private

work. There is still in the air a feeling

that the city's money is anybody's money
that can get it. and that 50 cents on the

dollar is a fair return for the money put

in public work. We all know that these

are very common opinions in the mind of

the average citizen, but we also appre-

ciate that the better organization of the

bigger cities, particularly in regard to

their Engineering Bureaus, and the

growing intelligence as to public affairs,

even in small communities, are making

these hazards of less importance than

the necessity of carrying on the city's

business in a business-like way.

I recently had the honor of represent-

ing this Society at a meeting of the

Board of Directors of the Associated Gen-

eral Contractors of America. The mat-

ter of a standardization for contractors

of public work was under discussion. I

was much interested to learn of the work

which had been done in the renovation

of the federal contract, and particularly

in the suggestion for defining in advance

a responsible bidder, and for broadening

somewhat the discretion of the engineer-

ing executives charged with the super-

vision of contract work. I took occasion

at this time to suggest that following the

adoption of the federal contract, the As-

sociated General Contractors should ap-

point a special committee on municipal

contracts, and should call on the Amer-
ican Society for Municipal Improvements
to act with them in preparing a standard

document. I have no doubt that this work
will be undertaken and in anticipation of

it feel that we should appoint next year

a committee on contracts, which should

begin the study of this subject and be

prepared to confer when called upon.

Another phase of municipal work
which is even more far reachin,g in its

iniquity than some of the so-called un-

fair stipulations, is the method of pay-

ment quite commonly provided. I refer

to those contracts which are financed

from local assessments, and which con-

stitute a very large part of the business

of the cities. It is still the custom in

most of the cities of the country to pay
in the form of some special tax lien,

whether this is called a special tax bill

or a local improvement bond makes no
particular difference. These bills or

bonds are not based on the cities' general

credit, but are secured only by a lien on

the local property. In some instances

they are marketed by the city and pay-

ments are made in cash, but in these In-

stances there is sometimes a question as

to the sufficiency of funds for the par-

ticular project. Where this old system
has been retained in its entirety, as it

has in St. Louis, there exists hazards to

the contractor, and the expense involved

in collecting these tax bills on comple-

tion, and where the experienced contrac-

tor in this line has made proper provi-

sions for these difficulties, then there has

been added to the cost of the work a very

large item which finally falls on the local

property holder. The cost of financing

public work in this manner in some cities

now amounts to as much as 30 per cent

of the actual cost of construction, and is

a direct loss to the whole community.
The removal of this obsolete system can

only be accomplished by public education

and the direct influencing of legislation.

At my suggestion, the Committee on Mu-
nicipal Legislation and Finance of the

American Society for Municipal Improve-

ments has taken up the study of a stand-

ard code governing the financing of local

improvements. As this is also a matter
which I do not think can be satisfactorily

worked out from any one viewpoint, I

have during the past year requested the

.Board of Directors of the Investment

Bankers' Association of America and of

the Associated General Contractors of
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America, to co-operate with us. It is pro-
posed to organize a conference which
will prepare a report of recommended
practice for local improvement financing,
and an accompanying draft of proposed
statutes, which can be presented to cities

and states for enactment. These Socie-
ties can act jointly in the matter of pub-
lic education and propaganda toward the
legislative bodies, to the end that all

states may pass enabling legislation per-
mitting the financing of local improve-
ment work on an economical basis.

ARKANSAS DISTRICT SYSTEM OF
ROAD BUILDING CALLED UNJUST
In a letter to P. R. Barnes, chairman

of the Federal Relations Committee of
the State Senate, Secretary of Agricul-
ture Wallace recently condemned em-
phatically the road district system under
which roads have been built in Arkansas
in recent years, as an unjust and in-

equitable system which puts a grossly
unfair burden upon farm land adjacent
to the highways. At the same time he
states that he is not authorized to pre-
scribe the manner in which money shall
be raised for road construction in the
state. That, according to the Secretary,
is for the people of the state to decide
and the legislature to work out.

The Seci-etary's letter is addressed to

the Chairman of the Senate Committee
and serves as an answer to the scores
of petitions he has received from citizens

of the state and members of the Legis-
lature, calling upon his to put a stop
to the practice of financing road improve-
ment by the special road district plan,

which the petitioners claim has resulted
in taxation of farm lands so burdensome
as to be practically confiscatory. The
responsibility for the continuance of the

system is squarely upon the shouldei-s

of the people of the state and their rep-

resentatives in the Legislature.

The government has from the begin-

ning maintained a hands-off policy in

respect to the method of raising money
in Arkansas, according to Secretary Wal-
lace. He feels that the local district sys-

tem is wrong In principle, and grossly

unfair. He states that this view has been
expressed repeatedly throughout the

controversy over the situation in Arkan-
sas, but he is not authorized under the •

law to require the abandonment of the

system as a condition of the resumption
of federal aid payments.

Under the Federal Highway Act each
state submits to the Department of Agri-
culture a system of interstate and iiiter-

county roads not exceeding 7 per cent
of its total public road mileage. Over
this system of roads, when constructed,
the inter-state, state and inter-county
traffic will flow. The system is designed
to connect the large centers of popula-
tion and county seats, thus covering the
state with a network of highways for

the use of city and town traffic, and for

interstate ti-affic as well as for the bene-
fit of the agricultural population adja-

cent to the highways. In the view of

the Secretary, therefore, the assessments
for money to be raised by the state

ought to be distributed as widely as pos-

sible over all of the people of the state.

If, as it appears, this view is widely
held in Arkansas, the Secretary ex-

pressed the hope that the time may be
ripe for the Legislature in the special

session called by the Governor to work
out a plan of financing the needed road
construction and maintenance in a way
that will be just to all the people.

PRACTICE IN STREET AND SIDE-

WALK DESIGN IN VARIOUS
CITIES

(Editor's Note: The data given here-

with are from the report of the Commit-
tee on Street and Sidewalk Design, as

submitted at the recent annual conven-
tion of the American Society for Munici-
pal Improvements. Mr. E. R. Conant, 168

Winthrop Road, Brookline, Mass., is

chairman of the committee. Other mem-
bers are Messrs. P. L. Brockway, S. Q.

Cannon and H. E. Barnes.)

We all recognize the fact that the co-

ordination of vehicles for transportation

and the pavement, which carries it, is a
deep problem for the engineer to contin-

ually work upon. The perfection of the

automobile and truck has advanced
ahead of pavement construction that will

satisfactorily give service to the rapidly

increasing volume of automobile and
truck traffic.

During a comparatively short period

highway officials, consulting engineers,

laboratories and various societies and as-

sociations have been working upon im-

proved street designs and methods of

construction of pavement and eliminat-

ing, at least in part, the mistakes and
weaknesses of the past. The importance
of traffic analysis is being more and more
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recognized and, when the amount and

character of traffic for a proposed thor-

oughfare is ascertained, then the founda-

tion is laid for the designing of the type

that will meet requirements of traffic con-

ditions and withstand the shocks and use

to which it is to be subjected.

The Asphalt Association has collected

information, perhaps the first of its na-

ture, showing the amount of municipal

paving that has been constructed in cities

of the United States. The Association

received reports from 209 cities, which
included all but three with a population

exceeding 10,000, and the tabulation of

the replies shows that over 600,000,000

sq. yds. of pavement have been laid

which exist today. If this paving was
extended in one roadway, 18 ft. wide, it

would have a length of nearly 57,000

miles. Of the total pavement reported,

78 per cent is of a type of construction

higher than water-bound macadam. When
subdivided, 54 per cent is of asphalt or

bituminous type, 22 per cent brick, 12 per

cent stone block, 3 per cent wood block,

5 per cent Portland cement, 2 per cent

tar macadam, and 2 per cent miscella-

neous.

Radii of Curh at Street and Lane Inter-

sections

That municipal and other engineers

are recognizing the advantage gained

with long radius corners is shown by the

replies received to our questionnaire sent

to many cities, which indicate that a

decided reaction has set in of late as re-

gards adoption of the radii length.

Hartford, Conn., reports changing from
6 ft. to 12 ft. and 15 ft., and states a

great improvement is noticeable with

this change.

Waterloo, Iowa, originally had 10 ft.;

a few years ago changed to 15 ft, is now
adopting 30 ft., and this year changed
some dozen street intersections to meet
new requirements.

Toronto, Canada, had originally 12 ft.,

then changed to 18 ft. and now has adopt-

ed 25 ft.

Los Angeles reports that it uses a ra-

dius at curb corners equal to the width

between the curb and property line, ex-

cept where the distance on both streets

is 15 ft. or greater. In such cases the

radius is made 5 ft. greater than this dis-

tance.

Muskogee, Oklahoma. Here id a case

where the narrower streets are given the

greater radii; 24 to 30 ft. streets have
radii at corners of 12 ft. to 15 ft., while

for 30 ft. or over, a 10-ft. radius.

Pawtucket, Rhode Island, increasing

radius from 15 to 25 ft. Davenport, 10 to

15 ft. Cheyenne, Wyoming, new pavte-

ments, 18 ft. Other cities report adopting

radii of from 10 to 25 ft.

No information was received as re-

gards the introduction of compound
curves at corners.

EUmination of Catch Basins

The Committee received many replies

concerning catch basin and inlet con-

struction, and finds that there is a decid-

ed tendency toward eliminating catch

basins, and connecting the inlets direct

to sewers or storm water conduits, and
especially is this done where there are

adequate-sized storm sewers with good
slopes.

The following cities report elimination,

either complete or in progress : Quincy,

111.; Muskogee, Okla. ; Peoria, Kalamazoo,
South Bend, St. Louis, Tulsa, Oklahoma
City, Rockford, Shreveport, Long Beach,
Houston, Cheyenne, Portland, Ore.; Oak-

land, Colorado Springs, Berkeley, Sacra-

mento, Boise City and Salt Lake City.

An unusual method of disposing of

storm water drainage is reported from
Phoenix, Ariz. No storm water sewers
have been constructed and, to care for

storm water disposal, wells 6 ft. internal

diameter are sunk to water-bearing sand,

usually 20 and sometimes 30 ft. below the

surface. Brick is used for construction,

and within 6 ft. from the top it is of open
construction and the bottom is left open.

With proper inlets into the wells, it is

asserted that satisfactory results are at-

tained, the water-bearing sand taking

away the discharge. The wells are ex-

pected to care for about 45,000 sq. ft.

The diameter of inlet pipes to sewers are

reported to range from 8 to 15 ins.

Storm Water Inlets

Information was sought as to size and
type of inlets generally in use, and re-

plies received would indicate that some
standardization of construction would be
desirable. Grade of streets and charac-

ter of surface affecting run off, and
amount of detritus carried, density of

rainfall and minor local conditions all

bear upon the best method to follow for

carrying away surface water.

One answer received, while humorous,
yet speaks the truth. The engineer re-

ports that he can not see much advantage
in the use of grates in the curb openings.

Years ago the openings in the gutters in

this country were held down to small

square openings, limited to the size of a

calf's hoof. Of late years calves are

moved by truck, and some of these old

grates will have to go.
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Many cities report openings through

curb only, others openings in gutters and

in curbs. Many use rods, liorizontal or

vertical, or gratings in the curb openings.

Others adopt clear openings from 6 to 8

in. in depth and of varying length. Open-

ings into inlets are sometimes sunk an

inch or so below curb grade and pave-

ment sloped back to grade.

St. Louis standard inlets are iVz ft.

width in front and taper to 3 ft. 9 ins.

back, with depth of opening 6 ins. and
multiples of these are usual to meet
variable conditions.

Approaches to Garage Driveicays and
Parking Places

Present practice seems to be generally

to adopt a uniform slope from gutter or

from curb sunk to within about 2 in. of

gutter grade, up to sidewalk through

grass plot, if such exists; if not, a short

ramp with steep slope of from 1 to 2 in.

to the foot.

Two or three cities, Rockford, Musko-

gee, Jacksonville, Hartford, merge curb

and gutter with rather long radius from

the face and short radius for top of curb,

and vehicles pass over the curb without

serious trouble.

Chicago installs some catch basins ad-

joining raised crossings to care for

drainage flow, and construct aporns run-

ning back from top of curb, with grade

of l^ in. to the foot.

Richmond, Ind.; Pontiac, Mich., Okla-

homa City; Boise, Idaho and Indianapolis

report constructing a gutter a few feet

out from the curb, and constructing cross-

ing ramp from this gutter to curb.

Special Curb and Gutter Construction

An innovation as to the cross section

of curb is being introduced, which ap-

pears practical and beneficial. We all

know that automobile and truck tires are

often injured by grinding against the ver-

tical rough stone curb, and a few cities

are adopting a curb with a batter on the

gutter side, and again this batter is some-

times merged with the gutter and curb

formed with a curved face.

Jacksonville, Fla.; Shreveport, La.;

Salt Lake City; Phoenix, Ariz.; Sacra-

mento and Hartford are introducing this

method to a greater or less extent.

Quite a number of cities, where they

have bituminous type of pavements, are

introducing a gutter of from 4^^ to 6 ft.

wide, built of concrete brick or hard sur-

face, which would not be affected by

gasoline or oil drippings from automo-

biles or trucks. Boise, Idaho; Muskogee,

Sacramento and St. Louis report this im-

provement.

Sidewalk Design

Some additional information was ob-

tained as regards sidewalk widths geper-

ally adopted ,and means of relieving con-

gested foot traffic.

San Francisco is constructing under-

passes for pedestrian traffic at major

boulevard intersections.

A few replies received report fixed

widths of sidewalks for varying street

widths.

Oakland, California, reports for

40 ft. street, 8 ft. sidewalk
50 ft. street, 10 ft. sidewalk
60 ft. street, 14 ft. sidewalk
80 ft. street, 18 ft. sidewalk

100 ft. street, 20 ft. sidewalk

San Francisco:
40-50 ft. street) 10 ft. sidewalk
50-60 ft. street, 13 ft. sidewalk
60-70 ft. street, 15 ft. sidewalk
70-80 ft. street, 18 ft. sidewalk
80-100 ft. street, 19 ft. sidewalk
100-or over st., 22 ft. sidewalk

Streets less than 40 ft., sidewalk width

one-fifth of street width.

Brookline, Massachusetts, allots one-

sixth of the width of the street in busi-

ness sections, where widths do not ex-

ceed 60 ft, to sidewalk space.

From twenty answers to our inquiry as

vegards width of sidewalk, we note the

average width for residential streets to

be from 414 to 6 ft., and for business

thoroughfares a varying width from 14 to

25 ft. Shreveport reports that 40 per

cent of street width has to be allotted to

sidewalk.
Special Features of Design

Oak Park, 111., reports removal of grass

plots in the center of certain thorough-

fares, for parking places.

St. Louis has adopted additional park-

ing space by surrounding certain areas in

wide streets with curbing 2 in. high, over

which autos to park can readily pass.

Brookline, Mass., has taken away a

portion of the space formerly allotted for

a bridle path, and uses it for parking

space.

Boise City allots a width of 16 ft. for

parking, in the center of a 100-ft. boule-

vard. Salt Lake City uses a strip border-

ing the street railway tracks for park-

ing cars. Rockford, 111., is designing

streets with parkway in center.

In some cities there are commons or

small parks, with sidewalks outside of

them. These sidewalks could be trans-

ferred inside the commons and space

used for parking. But to do this, state

legislation is usually required. It would

appear that individual treatment has to

be given for each case, and every effort

must be made to relieve existing condi-

tions in many cities for care of cars.
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, Pavement Construction

In the past year two teatuies are out-

standing, which will result in economy

as regards street construction.

The Department of Commerce has re-

cently announced that the new standard

tor asphalt grading (as determined by

penetration limits) becomes effective

Jan. 1, 1924. Hereafter, instead of 50 or

100 grades, the new standard will com-

prise 10. This follows earnest work done

by the producers and consumers, and it

now behooves asphalt users to see that

their specifications adhere to the adopted

grades, the ranges for which, as regards

penetration limits, is sufficient to provide

for all reasonable requirements.

New standards for establishing sizes

of brick were also consummated the past

year, and instead of 66. varieties in use

before standardization took place, there

are now but 6.

The penetration limits for asphalt used

in asphaltic pavements is being decidedly

reduced, according to information re-

ceived from a large number of cities.

Also quite a few reports using additional

amount of dust. The changes bring

about a harder mixture and one that pre-

vents pushing and shoving under traffic.

St. Louis, Chicago, Wichita, Oak Park,

report the penetration used from 30 to 40

for heavy traffic streets; from 40 to 50 for

lighter traffic; and a number report using

a lower penetration without stating

limits.

St. Louis, in addition to lowering the

penetration limit, has increased the

amount of material retained on a No. 40

sieve. The mix used in refined asphalt

wearing surface being:

Retained on No. 10 me.sh sieve 8%
Retained on No. 40 nie.sh sieve 34%
Retained on No. 80 mesh sieve 25%
Retained on No. 200 me-sh sieve 10%
Passing 200 mesh sieve 14%
Bitumen 9

%

Experience with this mix is reported

to give a close compact surface, which
irons out well and does not push or be-

come wavy under traffic.

Information received from many engi-

neers show that they are increasing the

concrete base thickness and, in some in-

stances, increasing the thickness of the

"wearing surface.

Peoria, Wichita, Davenport, Oak Park,

St. Louis, Tulsa, Sioux City, Pontiac,

Oklahoma City and New Orleans, report

increase of depth of base of about 1 in.

The average adopted for heavy traffic be-

ing from 7 to 9 Ins., medium, 6 to 7 ins.;

light, 5 to 6 ins.

It would be interesting to learn from

JO

what basis or theory the increase in

thickness has been worked out, but our

questionnaire, unfortunately did not call

for this information and none was fur-

nished.

Indianapolis reports that the concrete

base laid in the city shall be roughened
by an approved roughening device.

Muskogee, Oklahoma, requires a com-
pression test of concrete pavements,
within a given period. Samples are taken
from the pavement and, if the required

test is not met, removal of the rejected

section is required. If it runs 80 per cent
of the strength required, it may remain
in place and be accepted, the city reserv-

ing, however 20 to 50 per cent of the con-

tract price for the yardage in question

until the end of the payment period. In

addition, the city is protected by the
maintenance bond.

Mr. Carpentar of Pawtucket repoi'ts a
rather unusual method of making pay-

ment, under the cost-plus basis. The pav-

ing done amounts to about $300,000 per
year and is contracted for and paid on
the cost-plus basis. Before the contract

is made, a fair estimate of the cost per
square yard is agreed upon and the con-

tractor is to be paid the actual cost, plus

15 per cent upon the estimated cost, if

the final cost does not exceed this sum.
If the final cost does exceed this sum, he
is to pay all such excess cost, until his

percentage of profit is reduced to 10 per
cent, as figured upon the estimated cost

per square yard.

Beyond this point of reduction, the city

will pay the extra cost. Should the con-

tractor succeed in laying this pavement
for less than the estimated cost, he will

receive 15 per cent upon such estimated
cost and one-half of the saving he will

have made to the city.

CHICAGO BRICK SEWERS
Despite the fact that some of the

old parts of Chicago have grown to be
noted as the most thickly settled spots

in this country, the same reliable never-

failing brick sewers, laid over 60 years

ago, have always been equal to the task.

The smaller sewers of Chicago are

smaller sewers of Chicago are, of course,

built of vitrified salt glazed clay pipe,

as in any other city. Those of larger

diameter are of hard-burned brick. They
are plain circular sections, one brick

thick up to a diameter of 2% ft, two
brick thick up to 10 ft. and four brick

thick over 10 ft.
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Tarvia Truck applying
" Torvia-B"

The Price of Good Roads

is Eternal Maintenance

spreading gravel by hand after

applying " Tarvia-B"

H^XPERIENCE has proved conclusively that

every type of modern road or highway re-

quires regular, systematic upkeep in order to

withstand thegrindingwearofmodern traffic.

And experience has also proved that every

type of improved road can be satisfactorily

and economically maintained with Tarvia.

Hundreds of cities, towns, and rural com-

munities throughout the United States and

Canada, after experimenting with various

methods and materials, today employ Tarvia

maintenance on their streets and highways.

Tarvia, preeminent as a road-building

material, is made in special grades that are

unequalled for reconstructing, repairing and

maintaining all types of improved roads

—

from gravel-surfaced country highways to

city pavements. Tarvia keeps every type of
good roads good, at minimum cost and with
minimum interruption to traffic.

Send for Your Copy of

**Road Maintenance With Tarvia*'

You are interested in economical mainte-

nance for the roads of your community—you
want to keep your roads good so that larger

sums will be available for additional road

construction. Then send for "Road Main-
tenance with Tarvia." This is an interesting

56-page booklet containing 89 illustrations

showing how Tarvia maintenance is applied

to various kinds of road construction. Ad-

dress "Tarvia Service Department" at our

nearest branch. Write today'

' Company

New York Chicago Philadelphia Boston

St. Louie Cleveland Cincinnati Pittsburgh

Detroit Kansas City Birmingham Dallas

Minneapolis Salt Lake C.ty Bethlehem Lebanon

Youngstown Milwaukee Toledo Columbus

Baltimore Syracuse New Orleans Rochester

ForRoad Construct/on
Repair and Maintenance

THE BARRKTT COMPANY. Limited

nlreal Toronto Winnipeg Vancouver St. John. N. B.

In writing to advertisers please mention Municipal and County Enoineerino
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Highway Construction Equipment
Service

If in the market for any of the followin g highway construction

equipment, so indicate by check marks, mai 1 this page to Municipal

and County Engineering, 702 Wulsin Build ing, Indianapolis, and

price quotations and c escriptive literature wi 11 be forwarded to you.

—Air Compressors —Excavator, Crane —Road Graders

—Asphalt Plant, Port- —Elevating Graders —Road Mesh
able —Gasoline LocomotivesJ

—Road Planes

—Asphalt Plant, Rail- —Road Plows
road —Gravel Screener —Road Rollers

—Asphalt Tools —Heaters, Asphalt —Road Scrapers

—Asphalt Tool Wagon —Heaters, Tar —Sand Dryers

—Bar Cutters and —Hoisting Engines —Saw Rigs
Benders —Industrial Cars —Scarifiers

—Bars, Reinforcing —Industrial Track —Scrapers, Power

—Bins, Portable Stone —Manhole Covers —Sheet Piling, Steel

—Bodies, Dump Truck —Mixers, Building —Skimmer, Scoop

—Brick Rattlers
—Mixers, Hot —Steam Shovels

Catch Basin Covers

—Cement Testing Ma-

—Mixers, Paving

—Motor Trucks (1-3

tons)

—Stone Elevators

—Stone Screens

chinery —Motor Trucks (over S
. —Stone Spreaders

—Clam Shell Buckets tons) —Surface Heaters

—Contraction Joint —Oil Distributors —Tampers, Road

—Cranes, Locomotive
—Portable Conveyor —Tractors

—Portable Drilling —Trailers—Crushers, Stone Rigs —Turntables—Drag Scrapers —Pile Drivers —Unloaders, Car—Dragline Cableway —Pumps
Excavator —Reinforcing Steel —Wagon Loader

—Dump Cars —Road Drags —Wheeled Scrapers

—Dump Wagons —Road Forms —Wire Mesh
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Contracts Awarded

ROADS AND STREETS

Ala., Montgomery—Newell Constr. Co.,
Ave. A, Birmingham, conlract by State
Hwy. Dept for 2ii mile.s firaveliiiK and small
ami. of KTadiiiK. al $1116,923.

Ala., Selma—Ala lama Concrete Products
Co., Selma Ala., awarded contract for grad-
iMK and paving 180, (Kill sq. yd.s.. First and
Waters Aves., at $285,000.
Ark., Mena—J. .J. Harrison, Okla. City,

Okla., awarded conlract to build 11.2 miles
Foran Gap, Forest Hwy. Ark National For-
est, Polk and Scott Cos., at $75,000.
Ark., Russellvllle—Western Construction

Co., Little Rock, Ark., awarded contract at
approx. $125, (Hill for bldg. IB miles road with
rock base with a.-^iih. and gi'avel binder from
Dover no. to the Ozark Forest Reserve.

Cal.. Bakersfield—Griffith Co., 502 L, A,
Ry. Bldg., Los Angeles, awarded contract
by Co. Supvrs. for impvt. of certain roads
in Rd. Impvt. Dist. 26—Patch to Arvin—
9.129 miles, at $238,000.

Cal., Fresno—^V. F. Hanrahan, Brix Bldg.,
Fresno, awarded contract by City Comn. at
$59,800 for paving McKinley Ave., involving
182,530 sq. ft. grading at 5.8c sq. ft.; 144,798
sq. ft. asph. pavement; 12,958 sq. ft. gutter;
6,898 ft. curb; 15,132 sq. ft. walk; 405 ft. 12-

in. type A culvert; 93 ft. 12-in. B culvt. 66
ft. 18-in. culvt.; 12 manholes; E. A. McAlpin,
Fresno, awarded contr. for impvt. of Wishon,
College, Van Ness Blvd. and Horoa Sts.,

Fresno, at $4,874.
Cal., Lynwood—Hall-Johnson Co., Box 51,

Inglewood, awarded contract for 404,100 sq.

ft. paving on Poplar Dr., macadam, at $107,-
500: 227.075 .sq. ft. S. Long Beach Blvd., 5-6
in. cone, at $64,000: 109,000 ft. Long Beach
Blvd., 5-6 in. cone, at $30,900.

Cal., Redondo—Kuhn Bros, awarded con-
tract at 65c per square yard for impvt. of
Topaz, Knob Hill, Elvira Aves., etc., by re-
paving approx. 258,485 sq. yds. with rock, oil

and screening pavement.
Que., Montreal—B. Brault, Ltd., 2855 Rose-

mount Blvd., awarded contract for paving
Gouin Blvd., 38,535 sq. yds., 3-in. asphalt, at
$243,486.

Fla., W. Palm Beach—Palm Beach County

Commrs. let contract for 7 roads as follows:
3 mi. Stuart-Annie rd. thru Hanson, Grant
and 5 mi. St. Lucie Ave. rd., Salerno to
Stuart-Annie rd. to McVey Lindsay, at $30,-
166; R. Tomasello, contracts for following:
2 mi. Tropical Farms rd., at $15,600; 4 mi.
Kerns rd. at $4,900; 3 mi. Napp rd. at $8,000;
M. F. Myers at $32,500 for 61,000 ft. Stuart-
Annie rd., ferry to Lake Okeechobee; Mul-
ford rd., steel drawljridge across so. fork of
St. Lucie river, to Champion Bridge Co., At-
lanta, Ga., at $38,000.

Kans., Anthony—Shultz & Shultz, Wichita,
awarded contract for grading and sand-clay
surfacing 9.521 'mi. Proj. 155, Sec. A, and
9.987 mi. FAP 154, Sec. A, Harper Co., both
18 ft., at $93,715 and $69,139 respectively.

Ky., Frankfort—Following contracts let by
State Hw.v. Department: Daviess Co., 2.64
mi., grade and drain, to Costello Bros.,
Knoxville, Tenn., at $25,051; Henderson Co.,

WM. E. DEE COMPANY
30 North LaSaileSt. CHICAliO, ILL.

WE MANUFACTURE

D & D Safety Cover

Guaranteed not to

Rattle or Dish.

Full Line of MANHOLE

and

CATCH BASIN COVERS

Patent Numbers-96S163-1 177850 of all kinds.

WRITE FOR OUR PRICES

Si'Twrtftt^AA f̂rn^nA

BEST EXTENSIBLE TRENCHING BRACE MADb

KAUMAZOO [J!!:LL"^?c"!?.'c5?i
594 EAST MAIN ST.

^^^9B MURPBYSBORO PAVING BRICK COMPANY

^^^^M^H Equal to

the Best
"EGYPTIAN" BLOCK Surpassed

by None

wSms^^ PROMPT DI

MURPHYSBORO, ILLS.

:liveries. let us quote yOU PRICES .

CUMMER ASPHALT PLANTS
Portable Road Plants (Three Units)

Four Sizes, 750, 1250, 1800 and 2000 square yards 2°inch top per day.

One Car—Steam Melting
Capacity 2000 square yards 2-inch top daily.

Over 300 plants in successful operation.

Cummer plants never \vait for hot sand.

Prompt Shipment on All Plants.

The F. D. Cummer 6 Son Co., Cleveland, Ohio.

In writing to advertisers please mention Municipal and Countt Enginebrino
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Water Works Equipment
Service

If in the market for any of the following water works equipment,

so indicate by check marks, mail this page to Municipal and County

Engineering, 702 Wulsin Building, Indianapolis, and price quotations

and descriptive literature will be forwarded to you.

-Air Compressors

-Air Lift Pumps
-Ash Handling Mach'y

-Backfillers

-Brass Goods

-Chimneys

-Chloride of Lime

-Chlorinators

-Coal Handling Ma-
chinery

-Concrete Hoisting
Equipment

-Concrete Tanks

-Condensers

-Conduit Rods

-Cranes, Locomotive

-Cranes, Traveling

-Curb Boxes

-Curb Cocks

-Derricks, Pipe Laying

-Derricks, Steel Port-

able

-Drinking Fountains

-Dry Feed Chemical
Apparatus

-Engines, High Duty

-Engines, Gas

-Engines, Oil

-Engines, Pumping

-Explosives

-Fence, Iron

-Fittings, Wrought

-Filter Equipment

-Gates, Sluice

-Gauges, Recording

-Gauges, Steam

-Gauges, Water

-Goose Necks

-Hydrants, Fire

-Indicator Posts

-Lead

-Leadite

-Lead Furnaces

-Lead Wool

-Leak Indicators

-Liquid Chlorine

-Lime

-Meter Boxes

-Meter Couplings

-Meter Testers

-Motor Trucks

-Motors, Electric

-Oil, Lubricating

-Pipe, Cast Iron

-Pipe Cutters

-Pipe, Lead-Lined

-Pipe, Steel

-Pipe, Wrought Iron

-Pipe, Wooden
-Pitometers

-Pumps, Air Lift

-Pumps, Boiler Feed

—Pumps, Centrifugal

—Pumps, Deep Well

—Pumps, Steam

—Pumps, Trench

—Pumps, Turbine

—Pumping Engines

—Service Boxes

—Soda Ash

—Specials, Cast Iron

—Standpipes

—Steam Boilers

—Steel, Reinforcing

—Sulphate of Alumina

—Tamping Machines

—Tanks, Elevated

—Tapping Machines

—Trench Braces

—Trenching Machines

—Valve Boxes

—Valve Inserters

—Valves, Gates

—^Valves, Pressure Reg-
ulating

—Water Main Cleaners

—Water Meters

—Water Softening
Plants

—Welding Apparatus

—Well Drills

—Well Screens

—Well Strainers
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8.599 mi. Krfivel, to Coium Bros., Madison-
vilUs Ky., at $155,948; Hopkins Co., Sec. G,
8.82 mi. Ki'iivol to Peacofl< Const, ("o., Yaio,
Mich., at $95,003: Hopkins Co., Sec. P, 10.368
mi. Ki'avol to N. E. Stone & Co., Madison-
ville, Ky.. at $13(),fi(i-l: Knox Co., 2.-185 mi.
grade and drain to Costcllo Bros. & Lusk,
Knoxville, Tenn., al .$65,857; McLean Co.,
5 595 mi. gravel to Cornni Bros., Madison-
ville, Ky.. at $60.19; Nicholas Co.. 7 mi.
waterl)ound mncadani to .). S. Walton & Co.,
Princeton. Ky.. at $39,445; Webster Co., 19.16
mi. gravel to Peacock (^onst. Co., Yale,
Mich., at $209,802; Campbell Co., 3.156 mi.
cone, to Edvv. Mine & Sons, Harrison, O., at
$111,534; Campliell and Pendleton Cos.. 10.112
mi. concrete to Cynthiana Const. Co., Cyn-
thiana, Ky., at $39:{.648, al.so constr. of 6.319
mi. cone, in Kenton Co.. at $197,576 : Powell
Co., 1.306 mi. Ki'ade and drain to Robt. L.
Shimfessel. Clay City. Ky.. at $4,216; Pulaski
Co., 0.137 mi. walerbound macadam to Cash
6 T^ynn. Stanforti, Ky.. at $8,180.

Ky., Jackson—Northfork Construction Co.,
Jackson, awarded contract by State Hwy.
Dept., for 7.32 miles .Jackson-Compton rd.
from Wildhur.st to Wolfe Co. line, at $204,818.

III., Springfield—Following contracts let
by State Hwy. Dept.: Paving Sections—S. B.
I. Rte. 2, F. A. P., Sec. 78, Winnebago Co.,
3.66 miles, 18 ft. in width, to Geo. W. Welch,
Beloit, Wis., at $69,428: Sec. 7. Proj. 55. Bu-
reau Co.. 3.17 mi.. 18 ft. wide, to M. Hayes
& Sons, Chicago, 111., at $74,782; Sec. 17, I,

Proj. 55, Bureau Co., 3.65 mi., 18 ft. wide, to
same contractor at $89,886. Grading Sections
—Louis Rich Constr. Co., E. St. Louis,, 111.,

contracts as follows: Rte. 34, Sees. lA, 2A,
3A, 4A and 5A, Saline, Pope-Hardin and
Hardin Cos., 4.57, 5.78, 5.32, 5.60 and 6.54
miles, at $44,457, $33,458, $69,632, $45,750 and
$127,878 respectively.

III., WInnetka—H. G. Goelitz, 810 North
Blvd., Oak Park, 111., awarded contract by
Bd. of Local Impvts., for 12,000 sq. yds, rein,
cone, pavement, at $119,000.

La,, Crowley—Mcintosh Co., Okla. City,
awarded contract for installing fire alarm
system and paving with rein. cone, or sheet
asphalt Parkenson Avenue, at $196,845.

Md., Baltimore—Board of Awards let con-
tracts for grading, curbing and paving
streets in Contr. 245-OCOANA; 3,290 sq. yds.
vit. brick, 14,760 c. v. grading, to D. Marine,
Knickerbocker Bldg.. $62,440; streets in
Contr. 264-OANA. 22.170 sq. yds. asphalt, to
Baltimore Asphalt Block and Tile Co., 1320
N. Monroe St., at $96,248.

Mass., Boston—State Hwy. Dept. let con-
tracts for hitum. mac. paving on 21,046 ft.

highway, 18 ft., in Truro and Wellfleet, to
Lano Constr. Co.. 37 Colonv St.. Meriden,
Conn., at $110,086; 2,480 ft., 30 ft. vv'ide in
Scituate. to Reynolds Bros., Inc., 179 Sum-
mer St., Boston, at $28,068.

Mich., Lansing—State Trunk Line con-
tracts let as follows: Rd. 25-2 A, Luce Co.,
Pentland Twp., CI. B, 16 ft. wide, 5.977 mi.,
to Luce Countv Rd. Comn., Leiand, Mich.,
at $82,991; Rd. 40-6, B, Van Buren Co., Paw
Paw and Almena Twps., CI. B, 16 ft. wide,
5.421 mi., to AVilder, Gould & Cross, Grand
Rapids, Mich, at $60,579. Rd. 27-17, A-1,
A-2, A-3, St. Clair Co., Clay and Cottrell-
ville Twps., CI. D. S., 1,874 mi., to Closser
Bros., Detroit, at $3,873. Rd. 27-17-A-A, St.
Clair Co., Cottrellville Twp., grading and
shaping, 0.692 mi., to Closser Bros., Detroit,
at $1,536. Rd. 27-17, A-1, St. Clair Co., Clay
and Cottrellville Twps., grading and sheet pil-
ing, 0.311 miles, to Closser Bros.. Detroit,
at $4,959. . Rd. 16-1, A-1 and C-1, Livingston
Co., Green Oak and Brighton Twps., CI. G
and DS, 0.644, 0.227 miles, to State Construc-
tion Work, at $8,800. Rd. 16-23, Livingston
Co., Geno and Brighton Twps., CI. G and DS.
0.491 mi., to State Construction Work, at
$4,950. Fed. Aid contracts let as follows:
Rd. F. A. 89-D. Jack.son Co.. Parma Twp,.
Ol. F. 20 ft. wide. 5 696 mi., to Rockford
Const. Co., Rockford, Ohio, at $124,395 ; Rd.
F. A. 89-D, $49,290 est. cost of cement.

Mich., Lansing—Following Mich. Trunk

Line contracts let: Rd. 14-10 A, Clare Co.,
Hayes Twp.. CI. B. 16 ft. wide. 1.669 mi.,
to Bruce, Stockwell & McAnni.sh, Harrison
Mich., at $13,959; Rd. 27-6 A and B, Huron
Co., Sand Beach and Sherman Twps., CI. B,
16 fl. wide, 9.329 mi., to Huron Co. Rd
Comn., Bad Axe, Mich., at $98,464; Rd. 13-32
B, Ennnet Co., Harl)or Springs, CI. F. Base,
20 ft. wide, 0.563 mi., to W. B. Chalmers Co..
Grand Rapids. Mich., at $9,186; Rd. 4606,
Ingham Co., Stockbridge, culvt., to J. W.
McKnight, Big Rapids, Mich., at $2,985: Rd.
13-32 B (est. cost of cement), $3,075; Rd. 55-
10, Roscommon Co., Roscommon Twp., CI B
16 ft. wide. 6.304 mi., to Du Vail Bros., Mc-
Bain, Mich., at $58,771; Rd. 51-6, Ottawa
Co.. Holland Twp., CI. F-rein., 20 ft. wide,
1.110 mi., to Ottawa Co. Rd. Comn., Grand
Haven. Mich., at $28,527: Rd. 51-6 (est. cost
of cement). $9,532.

Mich., Lansing—State Trunk Line con-
tracts let as follows: Rd. 17-6, A-2 and B,
Washtenaw Co., cities of Ann Arbor and
YpsiUiiiti, CI. .sheet asphalt, 20 ft. wide, 1.108
mi., to Ann Arbor Asphalt Constr. Co.. Ann
.\rbor. Mich., at $29,762; Rd. 49-12, Ingham
Co., Vevay Twp., CI. Culvert, to Ingham Co.
Rd. Comn., Ma^on, Mich., at $1,904. Mich.
Fed. Aid contract awarded to B. A. Camp-
bell, Kalamazoo, at $144,780 for Rd. 66C, St.
Jos. Co.. White Pigeon and Sturgis Twps ,

CI. F-Rein., 18 feet wide, 6.380 miles.
Minn., St. Paul—Contracts for paving,

.grading, graveling, brdgs., culverts, etc.. let
by State Hwy. Dept. as follows: State Proj.
5-34. FAP 92, 23.6 mi. Paving to Universal
Engrg. Co., Eau Claire. Wis., at $307,871;
graveling to Central Rd. Constr. Co., Min-
neapolis, at $25,770; State Proj. 3-34. FAP
303. 14.6 miles; grading to Winstone Bros.,
801 Globe Bldg., Mjipls., and Geo. J. Grant
Constr. Co., St. Paul, at $179,383; culverts
to David Graham, Hibbing. at $24,852; State
Proj. 1-39, Div. B, FAP 296, 7 mi.; grading
to Cameron & Joyce. Keokuk, la., at $46,662;
culverts to Guaranty Constr. Co., 301 Essex
Bldg., Mnpls., at $4,623; brdg. 4007 to Camp-
bell Constr. Co., 3050 Hennepin Ave.. Mnpls..
at $13,800. State Proj. 16-21. PAP 314, 17.2
mi.; grading (A) to Spencer & Chambers.
Marshall, at $61,886 : grading (B) to Stevens
Bros., St. Paul, at $68,004; culverts to Noble
Peterson, Windom, at $7,148; bridge 3796 to
Independent Bridge Co., 1101 Met. Life Bldg.,
Mnpls., at $11,000; brdg. 3795 to Guaranty
Construction Co., 301 Essex Bldg., Mnpls., at
$16,460; bridge 3797 to Iowa Bridge Co.. 317
McKnight Bldg.. Mnpls.. at $11,888. State
Proj. 16-22, PAP 315, 7 mi.; grading to Lob-
nitz Grading Co., Olivia, at $24,990; culvert
to Chas. N. Hanson, Atwater, ;it $4,711. State
Proj. 32-24. FAP 323, 7 miles: grading to be
awarded later; culverts to the Pritchard Co.,
Thf. River Falls, at $1,486.

Miss., New Albany—Nixon & Phillips,
Lineville, Ala., awarded contract by Union
Co. Supvrs. Dists. Nos. 1, 2 and 3, at $155,-
132, 20-mile road.

Nev., Carson City'—^C. Miles, Sacramento,
awarded contract by State Dept. of Hwys.
for grading and constructing culverts in
Washoe Co. on Proj. 73, at $74,693; Fred
Coolidge, Laramie, Wyo., contract by State
Dept. for constr. of Pi-oj. 56, grading, con-
structing culverts and placing gravel surf,
in Churchill Co., bet. Eastgate and East
County line, at $173,147.

N. J., Asbury Park—J. J. Barrett, No.
Olden Ave.. Trenton, awarded contract for
bitum- cone, paving of 27.000 .sq. yds. Kings-
ley St. and 17.500 sq. yds. Coolman Ave., at
$102,339.

N. Y., Brooklyn—Following contracts let
by E. Riegelmann, Boro. President; Sicilian
Asphalt Pav. Co., 41 Park Row, New York,
contract for repaying N. 7th St., at $33,793,
Saratoga Ave., $13,714, both asph.; Uvalde
Asphalt P.iving Co., 1 Bway, New York, 12th
Ave., $22,364: Douglass St.. $7,462; Suydam
St.. $5,997; regrading and paving Kingston
Ave.. $18,696. all a.sphalt; Cr.nnford Co.. 52
Ninth St., repaying 79(h St., $20,020; 80th
St., $8,407; paving 46th St., $5,681; 77th St.,
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$18,977: 77th St., S9,602: 83rd St.. $8,971, all

asphalt: Brooklyn Alcatraz Asphalt Co., 407

Hamilton Ave., repaying 99th St., $7,333:

paving E. 14th St., $8,161; E. 19th St., $10.-

916; W. 27th St., $9,882, all asphalt; Greico
Bros., 12 Russell St.. repaying X. 7th St.,

St., granite blk.. at $32,897; J. D. Norton, 20

Sterling PI.. Union St., granite blk.. $70,885;

W. J. McHale Contg. Co., 1250 Jefferson St..

grading, curbing and flagging 40th St., $5,-

.520; F. Persioano, 350 Fulton St.. 80th and
81st Sts.. $902: G. M. Mandatto. 129 29th St.,

E. 19th St., $3.43.5.

N. Y., Brooklyn—X. J. O'Ha'ra. 1228 Park
Ave., New York, awarded contract by Park
Board. Municipal Bldg., for grading, sheet
asph. paving, etc.. main roadway of Eastern
Parkway, from Albany to Ralph Aves.. here,
at $147,081.

N. Y., Long Isl. City—Sicilian Asphalt
Paving Co., 41 Park Row, Xew York City,
awarded contract for grading, curbing, lay-
ing sidewalk, etc., on 101st (Jerome) Ave.,
at $110,020.

N. Y., New York—Fleming Shepard. Inc..

116 Broad St.. awarded contract by Pres.
Manhattan Boro. for grading, regrading,
curbing, flagging and reflagging "\V. 165th
St.. at $11,046: repaying Riverside Dr.. stone-
fllled sheet asph.. to Asphalt Construction
Co.. 208 Broadway, at $137,657.

N. C, Salisbury—Ely Constr. Co.. Au-
gusta. Ga.. awarded contract for sheet as-
phalt paving—40.000 sq. yds. various streets
—at $166,000.
Oklahoma, Guymon—Jas. Stanton Constr.

Co.. Leavenworth. Kans.. award, contract at
$70,000 to pave 5 blocks on Main St.. and at
$20,000 for impvts. around Rock Island R. R.
station.

Okla., Okla. City—State Hwy. Dept. let

contracts as follows for 3 roads: Creek Co.,
Proj. 88, 1.63 mi. hard surface road, to Gen-
eral Construction Co.. Okla. City, at $54,168;
Pawnee Co.. Proj. 85. 11.57 mi. gravel rd..

to McCoy & Son. at $144,973: Ottawa Co..
3.64 mi. reconstructed old rock base rd..

with chats and Topeka top. to General Con-
struction Co.. Okla. City, at $85,315.

Okla., Okla. City—City let contracts at
$82,376 for paving about 10 blocks as follows:
Western Paving Co.. at $24,979, for Ave. B;
at $19,946 for 45th St.; $9,998.35 for 44th St.;
Reinhart & Donovan, to pave alley in Blk.
39, and at $10,452 for Ave. B, Klein to Doug-
las; M. A. Swatek Co.. for 11th St.. to Blks.
15 and 16. Summers Addn., and at $9,119 for
11th St. ; all Okla. City.

R. I., Providence—State Bd. Pub. ^Vorks
let contracts as follows: Bitum. macadam
pavement 3.04 miles Pontiac Rd., 18 ft., in
Cranston and W'arwick. to Lane Constr.
Corp.. 37 Colony St.. Meriden. Conn., at
$89,024; 3.09 mi. Cumberland-Wrentham Rd.,
18 ft., in Woonsocket. to B. Perini & Sons.
Ashland. Mass.. at $102,053.

Tex., Angleton—P. G. Burns. Angleton.
Texas, awarded contract Brazoria Co. Rd.
Dist. Xo. 16. at $350,000. for 1st section of
crushed rock, shell and asphalt road north
from Anchor, at $3 50,000.
Tex., Cental—Bramer & "Wilder. Houston.

Tex., awarded contract by City and Shelby
Co. for paving as follows: Citv, ' $40,131.62;
County, $122,847.

Tex., Coleman—Buchanan & Veasey. Tem-
ple, awarded contract for gravel surfacing
rd. bet. Rockwood and Colorado River; grade
and construct draing. structs, on Coleman-
Glen Cove rd. to E. Blankenstein. Temple.
Tex.; 8 steel trusses with cone. flrs. and
cone, substruct. to Austin Bridge Co., Dal-
las; total, $80,000.
Tex., Dallas—Fuller Constr. Co.. Slaugh-

ter Bldg.. awarded contract for paving with
Willite asph. cone. 2-in. top on 6-in. oonc.
137.058 sq. yds. on various streets, at $455,697.

Tex., Hemphill—Sabine County let follow-
ing contracts for roads: Concrete drainage
structs. and laying iron ore gravel on 7.10
mi. State Hwy. 21. Milam to Pendleton, to
E. M. Wood, Royse City, Tex., at $120,006:
construct cone, culverts and timber brdg.
and lay 8-in. gravel on 8.38 mi. State Hwy.

Xo. 8. Brookeland to Pineland, to George
& Kerr. Lufkin. Texas, at $131,000.

Tex., Kountze—Brimmer & Wilder. Hous-
ton, awarded contract by Hardin County for
2 roads; grade, construct bridges, culverts
and gravel 14 miles State Hwy. Xo. 40.

Kountze to Village Hills, at $60,000; grade
and improve 12 miles State Hwy. Xo. 8, Sils-
bee to Evadale. at $115,000.
Wash.. Olympia—Following contracts let

by State Hwy. Comn. : 1—Clearg.. gradg. and
draing. abt. 4.09 mi. Anatono-Asotin hwy.
from Asotin south in Asotin Co., at $48,149;
2—Clearg.. gradg., draing. and surfacg. with
gravel about 2.93 miles perm. hwy. Xo. 9,

from Anacortes east in Skagit Co., at $29,-
514: 3—Clearg., gradg., draing. and surfac-
ing with crushed gravel abt. 5.81 miles of X.
Central hwv. betw. Jared and Bliieside, in

Pend Oreille Co.. at $83,375; 4—Gradg.,
draing. and surfacing with crushed rock
about 12.2 miles of X. Central hwy. from
Odes.=:a west in Lincoln Co.. FAP 129. at
$99,294: 5—Grading, draining and surfacing
wuth cru.sh. gravel abt. 11.7 mi. Inland Em-
pire Hwv., bet. Wallula and Burbank, Walla
Walla Co.. at $5,157.
Wash., Seattle—Romano & Co. awarded

contract for sewers in 32nd Ave. south et
al. (clay pipe) at $39,139; Goetz & Brennan.
contract for grading, paving, etc.. Avalon
Way et al.. at $320,508 (clay pipe), al-so

awarded contract for sewers in Brandon St.
et al.. at $81,588 (clay pipe): C. L. Creelan.
contract for paving 59th Ave. S. M'.. at
$6,200: also contract for paving, filling, etc.,

W. Connecticut St.. at $8,374.

SEWERAGE AXD SEWAGE TREATMEXT
Ark.. Hot Springs—Ed B. Mooney, local,

awarded contract for laying 10,400 ft. sewer
at $41,000.

Cal., Alhambra—Hickey & Harmon, 58 2nd
St., San Francisco, awarded contract for
constr. of sewer system in Dists. 3 and 5,

at $62,386 for Dist. 3 and $74,384 for Dist. 5.

Work involves 52.956 lin. ft. 8-in. vit. sewer.
137 manholes. 46 flush tanks. 1.491 hse. con-
nections of 4-in. cast iron pipe.

Ont.. Ft. Erie—F. F. Fry Co.. Ltd., 43
Scott St.. Toronto, awarded contract for
cone, and vit. clay sewers at $43,270.

Cal.. Long Beach—P. S. Tomich. 425 N.
Fremont. Los Angeles, awarded contract for
constr. of sewer system in Anaheim. Daisy,
Loma Vista and other streets at $78,000.

Cal., Pasadena—S. M. Milovich. 858 S.
Figueroa St.. Los Angeles, awarded contract
for constr. of sewer system on Allen Ave..
Mountain St. to city limits, at $1,899; Adam
Dalmatin and Mike Guho awarded contract
for constr. of Linda Vista sewer sys.. at
$67,000; Dan Oakovitch awarded contract for
sewer system in Palm Terrace and Clare-
mont Dr.. at $4,800.

Ont., Fort Erie—F. F. Fry, Ltd., 43 Scott
St.. Toronto, award, contract for sewerage
system at $50,000.

Ont., Sandwich
—

"^Vebster Constr. Co..
Bank of Toronto Bldg.. London, awarded
contract for Partington Ave. sewer, at $30,-
000.

Iowa, Des Moines—G. G. Herrick. 607 Ob-
servatorv Bldg.. awarded contract for South-
west Sewerage System; 43.806 lin. ft. 10-24
in. pipe sewer: 28,100 lin. ft. 27-48 in- circ-
sewer: 1 dry weather outfall complete, 1 in-
verted siphon, etc., complete, at $626,909.

Kans., Cherryvale—Ammernian & Snyder.
Wichita, awarded contract for sewage disp.
plant and outfall sewer at $51,366.

Md., Baltimore—Ryan Constr. Co.. Real
Est. Bldg.. Philadelphia, awarded contract
for constr. of storin water drains and san-
sewers in Bellwood Ave., near Belair Rd.
Storm water constr. 64.900 ft. 6-9 ft. rein,

cone, drain and 700 ft. 18-ft. in. san. sewer,
etc.. at $33,482.

Md., Baltimore—D. C. McAleer, Phoenix
Bldg., awarded contract by Board of Awards
for sewers in Storm Water Contr. 61 and in

San. Contr. 206, at $49,928 and $59,724 re-
spectively.
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Mich., Springwells—T. D. Nolan, 22 HiRh-
Innd Ave., Highland Park (Detroit P. O),
contract for 7,290 ft. 12-27 in. vit. crock
sewer in Special As.<?essment Dist. 23, at $14,-

900; S. Healy, 400 Penobscot Bldg., Detroit,
2 464 ft. 36-72 in. cone, sewer in Sec. 39,

Ford Rd. sewer, $34,889; 2,470 ft. 36-66 in-

conc. sewer in Sec. 40, Donald Ave., at $34,-
8'89

Minn., Winona—Wm. Fraser & Son, 810
Guardian Life Bldg., St. Paul, awarded con-
tract in conjunction with Pastoret Constr.
Co., 308 Sellwood Bldsr., Duluth, for laying
sewers, at $93,301.

Mo., Marceli.ne—Ray & Son, Baxter
Springs, Kansas, awarded contract for main
sewers and sewage disposal plant, at $50,247.

Mo., Ridgeway—Ole Johnson, Alden, la.,

awarded contract for construction of sewer
system at $90,000.

Mo., St. Joseph—Hanson & Willadson,
Omaha, Neb., .awarded contract for con-
struction of lower Whitehead sewer, at $114,-
675.

Mo.,. St. Joseph—Owings & Shofner. Atchi-
son, Kans., awarded contr. for 3,136 ft. rein,
cone, double box and 2,186 ft. 9x9 ft. cone,
box sewer for Browns Branch, at $211,226.

Mo., Unionville—Gjellefald-Chapman Co.,
Forest City, la., awarded contract for san.
.sewers at $71,835.

N. Y., Long Isl. City—D. Nonnacci award-
ed contract for san. sewer in Owens St..

etc., at $81,487.
N. Y., Syracuse—Roberts Filter Co., Dar-

by, Pa., awarded contract for equipment and
niachinery for disposal plant, at $76,000.

O., Cleveland—Winterbottom & Connelly,
1815 Corning Ave., award, contract for seg-
mental blk. sewers in Ridge Rd. (Sees. 1-7),

at $193,056.
Ohio, Columbus—Following contracts let

for sewers: Franklin Co., 12,608 ft. 8-18 in.

vit. sewer and 3,000 ft. 8-in. cast iron mains
in Sewer Dist. Marion 2 (No. Whittier Gar-
den area), Contr. 16, to W. D. Winchell, 338
Seibert St., at $41,783; 3,556 ft. cast iron
mains in Sewer Dist. Franklin 3. Contr. 29,

and 2,644 ft. 8-in. vit. sewers in Sewer Dist.
3. Contr. 28, to W. Neilson, 160 Lane Ave.,
at $5,626* each.

Ohio, Euclid—Contracts for sewers and
water mains in 4 streets to J. B. Lyon,
Euclid, at $8,448; 3 streets to Massouff & Co.,
3184 W. 25th St., Cleveland, at $5,527; 5

.streets to A. C. Hattendorf, Stop 14, Euclid
Ave., Cleveland, $48,992; 5 streets to Curro
& Whitaker, 2269 Noble Rd., Cleveland, at
$46,505.

Ohio, Euclid—F. B. Stein, Euclid, award-
ed contract for disp, plant for Lake Shore
Blvd., at $190,616.

O., E. Liverpool—P. Milliron, 2nd St.,

awarded contract for 1% miles san. sewer in

Sewer Dist. 2, East End, at $90,000.
O., Zanesville—Adams Bros. Cotg. Co.,

Muskingum Ave., awarded contract for lat-

eral sewers for Southwest sewerage system,
at $305,150.

Pa., Wilkes Barre—B. G. Coon Constr. Co.,
Wilkes Barre, awarded contract for brick
storm sewers in Bowman, Skidder and Scott
St.s., at $49,282.

Tex., Clarksville—Mitchell Constr. Co..
Houston, awarded contract to construct
sewage disposal plant and sewer lines. Cost
about $30,000.

Tex., Laredo—Kirkwood & Wharton, San
Antonio. Tex., awarded contract at approx.
$63,000 for constr. of storm sewer. Pre-cast
rein, concrete pipe will be used for the main
sewers.

Tex., Stamford—McAman Constr. Co.,
Stamford, awarded contract for i/^-m. g.

plant and Imhoff tanks, at $31,500.

Va., Richmond City—Smith Bros, awarded
contract for constr. of sewers on various
streets at $81,433; for materials, Warner,
Moore & Co., at .$59,073.

Wash., Seattle—Romano & Co. awarded
eonfract for sewers in 3'2nd Ave., et al., at
$39,139 (clav pipe); also contract for .sewers
in Brandon St., et al., at $81,588 (clay pipe).

WATER SUPPLY AND PURIFICATION

Cal., Los Angeles—Pacific Pipe & Supply
Co., 1002 Santa Fe Ave., awarded contract
by Public Service Comn. for furnishing
French made cast iron pipe f. o. b. Aqua
siding, in 4-metre lengths, at $325,788.

Colo., Denver—R. L. Hanes, 617 E. 1st
Ave., awarded contract for impvts. to Ash-
land Ave. reservoir, east and west basins,
at $85,477. Extra wk. : Item 1, excav. and
grading, $1.60 per c. y. ; Item 2, removing
condenmed soil and replacing with new soil,

$2.50 cu. yd.; Item 3, cone, and form work,
$18 per c. y. Large c. i. pipe (altern. prop,
accepted) to U. S. Cast Iron Pipe & Fdry.
Co., Tarrant City, Birmingham, Ala., at
$175,067; small pipe to Colorado Fuel & Iron
Co., 6-24 in. pipe, $60, total $74,627; vert,
valves to Rensselaer Valve Co., 50 Church
St., N. T. City, 25 4-in. hub end, 250 6-in.,
30 8-in., 15 10-in., 75 12-in. two 24-in., 10
24-in., 15 36-in., 4 48-in., 3 48-in. flange;
total, $69,895.

Idaho, Lewiston—Chanut Constr. Co., Cha-
nute. Kans., awarded contract for water
works impvts., including filtr. plant, 2 reser-
voirs, 6 miles cast iron pipe, etc., at $346,600.

Ind., South Bend—Board Public Works let
contracts for water works station as fol-
lows: Bldg. and founds., to Hay-Wever Co.,
So. Bend, at $157,400; suet, well to Phelps &
Son. Knoxville, at $27,000; chimney to H. R.
Heinicke. Inc., 540 N. Meridian St., Indianap-
olis, at $6,083; pumps to Allis-Chalmers Co.,
1410 Waldheim Bldg., Kansas City, Mo., at
$69,900; boilers to Union Iron Wks., Lacka-
wanna Siding, Hoboken, N. J., at $23,008;
coal and ash handling equipt., to Link-Belt
Co.. 910 S. Mich. Ave.. Chicago, at $12,143.

Ky., Pond Creek—J. E. Nelson & Sons,
3240 .9. Michigan Ave., Chicago, awarded
contract by 111. Central R. R. Co., 135 E.
11th PL, Chicago, for pumping station, elev.
steel tank, etc., here. Cost to exceed $40,000.

Ky., Powderly—-J. E. Nelson & Son, 3240
S. Michigan Ave., Chicago, awarded contract
by 111. Central R. R. Co., Chicago, for water
treating plant and pumping station; est.

cost, $40,000.
Kans., Kansas City—Arkansas Bridge Co.,

1503 Waldheim Bldg., Kansas City, Mo.,
awarded contract for rein. cone, reservoir,
259x433 ft.. 24 ft. high, at $274,600.

Kans., Winfield—Central Fdry Co., 332 S.
Michigan St., Chicago, III., awarded contract
for water works extensions, including 22,000
ft. 16-in. pipe, at $87,560.

Mass., Stoneham— (Boston P. O. ) Worth-
ington Pump and Mchy. Corp., 115 Broad-
way, New York City, awarded contract by
Met. Dist. Comn. for crank and flywheel
cross-compound pump, 20-m. g. d., at $69,-
000.

Miss., Moorhead—G. P. Sledge, Abbeville,
La., awarded contract to construct water
works plant at cost $50,000. Wk. inchides
100,000 gal. tank lines, 8-in., 6-in. and 4-in.

pipe; two 500-g. p. m. pumps, etc. Henry A.
Mentz, Cons. Engrs., Magnolia, Miss.

Mo., Canton—James & Anderson, Wood-
river, 111., awarded contr. for water works
and sewers at $74,000.

Mo., Ridgeway—C. C. Johnson, Iowa Falls,

Iowa, awarded contract for water works, at

$40,420.

N. Y., Albany—E. B. Stevenson, Albany,
awarded contract for repairing retaining
wall of basins, removing and replacing new
sand, etc., in filtration plant, at $62,277.

N. Y., Long Isl. City—J. A. Gregory, 351

E. 124th St.. New York City, awarded con-
tract for water mains in Anable, Woolsey
and 6th Aves., etc.. at $42,572.

N. C, Andrews—Mayor lot following con-
tracts for constr. work on proposed nnmici-
pally-owned hydro-electric power plant on
Hiawassee River: Tucker & Laxton. Inc.,

Charlotte, N. C, awarded contract for con-
struction of power hou.sc, dani, substation
ai\d transmission line from plant to An-
drews; all electrical equipt. to General Elec-
tric Co., Schenectady, N. Y.; S. Morgan
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Smith, York, Pa., contract for all hydraulic
equipt. and accessories.

Okla., Sulphur—W. B. Scott, Sulphur,
awarded contract for motor driven pump
units, cone, reservoir, tower, 4,400 ft. 6 and
8-inch cast iron pipe, etc., at cost plus 10

per cent, not to exceed $43,500.
Okla., Tulsa—E. J. Merkle, Kansas City,

Mo., awarded contract to construct Mohawk
pumping station (Spavinaw water project),

at $220,000; Jno. V. Bolan, St. Louis. Mo., at

$5,000 for cone, chimney. Will probably let

contract to H. L. Cannaday, Tulsa, for pipe
line system.

O., Cleveland—Stange-Walsh Constr. Co.,

2315 Fairmount Rd., contract for filter and
administration bldgs., and 7 gatehouse su-
perstructs. for Baldwin filtration plant,
Contr. 47, at $2,885,300; Schrader Construc-
tion Co., Euclid-46th St. Market Bldg.,
award, contract for 1-sty. 30x40 ft. cone,
gate houses at Fairmount reservoir, at $63,-

313.
Ore., Beaverton—American Woodpipe Co.,

Tacoma. TVa.sh., awarded contract for new
city water system here, at $42,911. Six miles
8-in. main are to be laid from Council Crest,
near Portland, to connect with reservoir to
be built 1 mile east of city.
Wash, Yakima—Coluccio & Erickson, Ya-

kima, awarded contract for cone, pipe line to
be installed on 7th St., at $50,676.

Prospective Work

ROADS AND STREETS

Ala., Mobile—City contemplates expendt.
of $302,960 for paving certain streets here.
Wright Smith, City Engineer.

Ark., Arkadelphia—State Hwy. Dept., Lit-
tle Rock, Arkansa.s, plans to improve Arka-
delphia-Hot Springs rd. ; also 5 miles Bank-
head Hwy., from Arkadelphia to Caddo river
brdg.

Ark., Little Rock—State Hwy. Dept., Lit-
tle Rock, contemplates expending about $3,-

300,000 for inipvt. of highways in Pulaski
County.

Cal., Nat'l Forest Rd.—Dist. Engr., Bureau
of Public Roads, U. S. Dept. of Agriculture,
No. 9 Main St., San Francisco, plans to ad-
vertise Yuba Pass National Forest Hwy.
Proj. early in January, for constr. during
season of 1924. Location survey made of
project and center line staked. Blue prints
showing center line and tentative grades
ready for distribution to interested contrac-
tors. Design and contract quantities not yet
completed. C. H. Sweetser. Engr.

Cal., Sacramento—Practically all of the
Calif, sec. of Pacific Hwy. bet. Redding and
Ore. state line, excepting those stretches now
paved, will be rebuilt within next 2 yrs.
Commission prepared to spend $1,500,000 or
more in abolishing curves, widening rd. to
width of from 24 to 30 ft., and cutting down
grades on the 50-mi. rd. so. from Dunsmuir
to Redding. There is a total of 140 mi.
thru mountainous sects, of Shasta and Sis-
kiyou Cos., of which 52 miles are paved.

Fla., Barton—Polk County plans to con-
struct 106 mi. 15-ft. asphalt road and widen
9-ft. rd. to 15 ft. Will vote on $3,360,000
bonds. For detailed information address
Co. Commrs.

Fla., Brooksville—Hernando County Com-
mrs. plan to construct 70 miles of rock and
asphalt roads. Contemplate voting on $450,-
000 bonds.

Fla., Frostproof—City considering 9 miles
of street paving, extending of water mains,
erecting city hall, etc.: $300,000 bonds voted.

Ga., Atlanta—Peters St. Impvt. Assn.
(Geo. W. West, Pres.) interested in widening
Peters St., S. Forsyth to Park St., west end.
City will furnish $140,000. C. B. KaufEman,
Engr. in Dept. of Constr.

Ga., Thomasville—City plans to expend
$100,000 for additional street paving.

Idaho, Boise—Contracts for $1,000,000 road
work will be let by State Hwy. Comn. be-
fore January 1, 1924. Contract for paved
hwy. in Shoshone Co., bet. Kellogg and Mul-
lan, 17 miles, to cost abt .$700,000, will be
let this year and work will start as soon as
possible in 1924. Within a month contract
for hwy. work bet. Priest river and Laclede,
7 miles, will be let, involving expenditure
of $175,000. Wm. J. Hall, Commr.

III., Wyoming—Town is preparing to pave
about 12 blocks in business section; work
will start in spring. Jos. L. Duran, Supt.
Stark County, Toulon, 111.

la., Jefferson—Greene County will com-
plete paving of Lincoln Hwy. across county
in 1924; 1,800 carloads of material, 4,600 tons
material per mile of work done; 87,400 tons
for project. Est. cost, $28,000 per mile, or
$518,000 for project; $453,250 Fed. aid; Co. to
pay $64,750. G. A. Coburn, Co. Aud.

Iowa, Manchester—City contemplates pav-
ing 60 blocks during 1924. Engineer not se-

lected. F. B. Blair, Mayor.
La., Bastrop—Morehouse Parish plans let-

ting contract in abt. 6 weeks for bldg. 150
miles highway.

La., Baton Rouge—City considering paving
about 100 streets. W. P. Burden, Secy, of
Comn. Council.

La., Lafayette—$300,000 bonds voted for
bldg. road bet. Clarenero and St. Landry
Parish line in Lafayette Parish; also to pave
Johnson Ave., in Lafayette, as well as 9

other roads in parish.
La., Lake Charles—City plans expdt. of

about $2,000,000 for street and sidewalk pav-
ing-

La., New Orleans—^City plans expendmg
$1,000,000 for paving various streets here. For
detailed information address the Mayor.

Minn., Alexandria—Dougla.'; County voted
in favor of $250,000 bond issue for road work
on HwT- 29, known as the Alexandria-Par-
kers Prairie Rd., near here. Vernon Thom-
as, Aud.

Miss., Biloxi—$90,000 voted here for street
impvts. and beach protection. Jno. J. Ken-
nedy, Mayor.

Mo., Moberly—City Council has retained
Benham Engineering Co., Kansas City, Mo.,
as Cons. Engrs. on paving improvebents. It

is planned to put thru large program of re-
surfacing in 1924. Plans will be worked out
immediately so that prelim, details may be
completed in time for actual constr. work to
start in Spring. Rolla Rothwell, Mayor.

Mo., Warrenton—State Hwy. Dept. at Jef-
ferson plans to construct 4 concrete roads in

Warren County from St. Louis to Kansas
Citv, as follows: 3.579 mi. Fed. and State
Proj. 236-A, Rte 2; 4.523 mi. State and Fed.
Proj. 236-C, Rte. 2: 4.374 mi. State and Fed.
Proi. 236-B. Rte. 2; 4.834 mi. State and Fed.
Proj. 236-D, Rte. 2. B. X. Piepmeier, Chf.
Engineer.

Mont., Livingston—Petitions being circu-
lated for paving, curbing and constructing
storm sewers in residential streets. Est.
cost. $200,000. Harry H. Shelver, City Clk.

Neb., Omaha—Ords. passed for Impvt.
Dists. 2437, 2454, 2455, 2456, 2457, 2458, 2459.

2460, 2461. 2462 2463 and 2464. Pave and curb
with apsh. stone, vit. litrick, vit. blk., artifi-

cial .stone, macad.. creo. wood blk., or asph.
concrete. C. F. Bossie, City Clk.

S. C, ..Laurens—Laurens County plans
highway and bridge impvts.; contemplates
$1^000,000 bond issue. J. E. Jacobs, Vice-
Chmn. of County Comn.

S. Car., Sumter—Sumter Co. will improve
highways; $1,500,000 bonds voted for the
improvement.

S. D., Pierre—Contracts will be let early
in spring for grading and draining: F. A. F.
167, Bon Homme Co., Tyndall to Spring-
field, 9.8 miles, est. cost $31,663; F. A. P.
158 Clav--Turner Cos., Centerville to Ver-
million, '23.5 miles, est. $108,262; F. A. 149,

Spink Co., Redfield no., 25.5 miles, est. $83,-

044. State HwJ^ Comn., Pierre.
Tex., Anderson—$450,000 bonds voted for
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Aerial Tramways.
Ain«rican Steel & Wire Co.

Air UUrt Pomps.
Harris Air Pump Co.

Armor Plates.
Truscon Steel Co.

Aq>halt.
Bltoslas Paving Co.
The Barrett Co.
Pioneer Asphalt Co.
Standard Oil Co. (Indiana)
The Texas Co.
Uvalde Asphalt Pavlns Co.
Warren Asphalt Pavinc Co., The

Arohalt FtUer.
The Barrett Co.
Bltoslag Pavlns Co.
Standard Oil Co. (Indiana)
The Texas Co.
Warren Bros. Co.

Amhalt Floors.
The Barrett Co.
The Texas Co.
Warren Bros. Co.

Asphalt Machinery.
Chausse Oil Burner Co.
Cummer & Son Co., The F. D.

Asphalt Plants.
Austin Machinery Corporation.
Cummer & Son Co., The F. D.
Llttleford Brothers.
Warren Bros. Co.

Asphalt Railroad Plants.
Cummer & Son Co., The F. D.
Warren Bros. Co.

Asphalt Tools.
Chausse Oil Burner Co.
ZJttleford Brothers.
Warren Bros. Co.

Asphalt Tool Warons.
Chausse Oil Burner Co.
Llttleford Brothers.

Aato Fire Apparatus.
Kissel Motor Car Co.
International Motor Co.
Lewis- Hall Iron Worlcs.
Packard Motor Car Co.
Pierce-Arrow Motor Car Co.

Back Fillers.
Austin Machinery Corporation.
Pawllntr & Hamlschfever.

Bar Cutters and Benders.
Koehring Machine Co.

Bars, Reinforcing:.
Truscon Steel Co.

Binders, Road.
The Barrett Co.
Pioneer Asphalt Co.
Standard Oil Co. (Indiana)
The Texas Co.
Uvalde Asphalt Pavinc Go.
Warren Bros. Co.

Bitnlithic Pavements.
Warren Bros Co.

Blastingr Accessories.
K. I. du Pont de Nemours A Co.,

Inc.

Blasting' Powder.
B. I. du Pont de Nemours A (3o.,

Inc.

Bodies.
Lee Trailer and Bedjr C*.
LltUeford Brothers.

Braces, Eixtension.
Blalamasoo Fdy. & Machine Co.

Briclc Rattlers.
Olsen & Co., Ttnius.

Brick-Testing Machinery.
TInlus Olsen Testing Mach. Co.

Bridges.
Lewis-Hall Iron Works.

Bucicets, Dredging, Excavating
and Sewer.
Pawling A Hamlschfeger.

Buckets, Dumping.
Llttleford Brothers.
Pawling & Hamlschfeger.

Cableway Accessories.
Sauerman Broa

Cableway Bxcavators.
Sauerman Bros.

Calculators.
Kolesch & Co.

Car Unloaders.
Austin Machinery Corporation.
Heltzel Steel Form A Iron Co.

Castings.
U. S. Cast Iron Pipe A Fdy. Co.

Cast Iron Pipe.
U. S. Cast Iron Pipe A Fdy. oo.

Catchbaslns.
Dee Co., Wm. B.
Madison Foundry Co.

Cement Testing.
KIrschbraun, Lester.

Cement Testing Maclilnery.
TInlus Olsen Testing Mach. Co.

Central Heating Plants.
American District Steam Co.

Cliimneys, Concrete.
Truscon Steel Co.

Chimneys, SteeL
Lewis-Hall Iron Works.
Llttleford Brothers.

Chloride of Lime.
Pennsylvania Salt Mfg. Ce.

Chutes, Concrete.
Heltzel Steel Form ft Iron Co.
Llttleford Brothers.

Concrete Mixers.
Austin Machinery Corporation.
Koehrlng Machine Co.
Smith Co., T. L., The

Concrete, Reinforcement.
American Steel A Wire Co.
Truscon Steel C!o.

Cendnits.
Cannelton Sewer Pipe Co.
Carey Co., Philip, The.
Truscon Steel Co.

Conduit Rods.
Stewart, W. H.

Consulting Bnglneers.

Alvord, John W.
Artlngstall, Wm.
Brossnian. Chas.
Burd A Giftels.
Chicago Paving Laboratory.
City Wastes Disposal Co.
Dow A Smith.
Fargo Engineering Co.
Flood, Walter H.. A Co.
Hill. Nicholas S., Jr.,

Howard, J. W.
Hunt A Co., Robert W.

Jones, Sam L.
KlrchofTer, W. Q.
Kirschbraun, Lester.
Luten, Daniel B.
Potter, Alexander.
Van Trump, Isaac.
Wells, Jamea P.

Contractors.
City Wastes Disposal (3e.

Sullivan, Long & Hagerty.
Warren Bros, Co.

Contractors' Tools and Machinery.
Austin Machinery Corporation.
Austin-Western Road Machin-

ery Co.
Good Roads Machinery Co., Inc.
Koehrlng Machine Co.
Llttleford Bros.
Smith Co., T. L.. The

Contractors' Wagons.
Austin Machinery Corporation.
Austin-Western Road Machin-

ery Co.

Conveying Maclilnery.
Mead -Morrison Mfg. Co.
Pawling & Hamlschfeger.
Portable Machinery Co., Inc.
Webster Mfg. Co.

Cranes and Hoists.
Austin Machinery Corporation,
Heltzel Steel Form A Iron Oe.
Pawling & Hamlschfeger.

Creosote.
The Barrett Co.
Republic Creosoting ,C!o.

Creosoted Wood Block.
(Factory Floors. Bridge Floors)
Republic Creosoting Co.

Crushers, Rock and Ore.
Austin-Western Road Machin-

ery Co.
Good Roads Machinery Co., Inc.

Cnlvert Pipe. Vitrified.
Cannelton Pipe Co.
Dee Clay Mfg. Co.. Wm. B.

Culverts.
Austin-Western Road Machin-

ery Co.
Newport Culvert Co.
Truscon Steel Oo.

Curb and Gutter Forms.
Heltzel Steel Form & Iron Oo.

Truscon Steel Co.

Curb Bar.
Truscon Steel Co.

Direct Oxidation Process.
Direct Oxidation Process Corp.

Drag-Line Kxcavators.
Austin Machinery Corporatlen.

Drag Scrapers.
Austin-Western Road Machin-

ery Co.

Drain Tile.
Dee Clay Mfg Co., W. B.

Drawing Materials.
Kolesch A Co.

Dryers. ^ ^Cummer & Son.. The T. D.

Dump Cars. ... ._.
Austin-Western Road Machin-

ery Co.

Dump Wagons.
Austin-Western Road Machin-

ery Co.
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road bldg. in Grimes Co., Rd. Dist. No. 1.

R. M. West, Co. Judge.
^ ,

Tex., Angleton—$350,000 bonds voted by
Brazoria County for bldg. 111/2 miles paved
highway on G!acier-to-Gulf Rte., connectmg
with hard surfaced rds. in Hams Co. lead-

ing to Houston, Galveston and other ports;

also joining this city with Angleton and Bay
City; 4 miles of concrete and remainder of

stone and shell base topped with bitum. ma-
terial; lat^ral roads to be of cone, and
bitum. material will lead to Damon and to

Brazoria Co. line on each side.

Tex., Austin—Travis County will receive
bids in about 30 days to grade and construct
drainage structs. on St. Hwy. No. 2, Round
Rock Rd., F. A. P. 409. Est. cost, $28,000.

C. Leonard. Co. Engr. Geo. S. Mathews,
Co Judge.

Tex, Carthage—Panola County contem-
plates bldg. highways east and west, north
and south, through county. $225,000 bonds
voted. A. D. Nelson. Co. Judge.

Tex., Dallas—City plans to expend $250,-

000 to $300,000 for paving 17 additional
streets: Warrenite bitulithic' rock asph..
Willite sheet apsh., Willite asph., cone, and
vit. brick; 6-in. cone. base. Will soon re-

ceive bids. E. A. Kingsley. City Engr.
Tex., El Paso—$1,260,000 bonds voted here

for road bldg. (69 miles') in El Paso County.
L. A. White, Co. Engr. E. B. McClintock,
Co. Judge.
Tex., Hallettsville—Lavaca County consid-

ering impvt. of 14.23 mi. State Hwy No. 2,

F. A. P. 373-B. Est. cost, $165,053: Fed. aid
$25,000. Secy, of Agriculture, U. S. Bureau
of Public Rds., Washington, D. C, approved
plans. W. B. Koether, Co. Engr., and C. L.
Stairnoha. Co. Judge. Hallettsville, Tex.

Tex., Hemphill—Sabine County contem-
plate.<; bldg. 5.85 mi. 16-ft. gravel road on
State Hwv. No. 8, Tebo-Brooklyn Sec. Est.
cost, $91,240 ; Fed. aid 50 per cent. W. A.
French, Co. Engr., San Augustine; W. M.
Davidson, County Judge. Hemphill.

Tex., Hillsboro—Hill County plans to con-
.struct 5.65 miles State Hwy., No. 2-A, Itasca
Dist., gravel and bitum. top. Est. cost, $98.-

000. U. S. Dist. Engr., Fort Worth, approved
plans. Guy W. John.son, Engr. in charge;
W. L. Wray, Co. Judge. Hillsboro, Tex.

Tex., Jacksboro—Jack County plans to
construct bitiun. macadam pavement on
State Hwys. Nos. 25 and 26, and F. A. P.
H\\^. which crosses county: $400,000 bonds
voted; State and Fed. aid granted, $650,000.
J. D. McComb. Co. Judge.

Tex., Jasper—Chf. Engr. U. S. Bureau of
Public Roads, Washington, D. C, has ap-
proved plans for 6.06 mi. State Hwy. No. 7,

bet. Jasper and Newton Co. line, Jasper Co..
Fed. Aid Proj. 317-A. Est. cost. $129,146;
Fed. aid, $46,620. C. P. Hunter, Co. Engr.;
A. L. Hancock. Co. Judge.

Tex., Fairfield—Freestone County contem-
plates improving roads. Will vote Dec. 22 on
$1,000,000 bonds.
Tex., Linden—Cass County plans road

bldg.: may vote on $1,000,000 bonds. S. L.
Henderson, Co. Judge.

Tex., Madisonville—$300,000 bonds voted in
Madisonville County for road work. Road
Dist. created composed of Precincts Nos. 1,

2 and 4. Plans road and highway impvts.
T. Ferguson, Co. Judge.

Tex., Palestine—Anderson Co; will soon let

contract to grade and construct drainage
structs. on 9.7 miles 16 and 18-ft. cone, pave-
ment on State Hwy. 19. F. A. P. 403. Est.
cost $360,000. E. W^ Davis. Co. Engr.; W.
C Quick, Co. Judge.

Tex., Palo Pinto—Palo Pinto County will
receive bids in about 60 days for 5 miles 18-
ft. waterbound macadam, bitum. top road on
State Hwy. No. 25, from Mineral "Wells
north. Approx. cost, $100,000. G. W. Cour-
ter, Co. Engr., Mineral AVells.

Tex., Sonera—Sutton County contemplates
improving 37 miles Old Spanish Trail Hwy.,
Sonora to Kimble Co. line; grade, construct
draing. structs. and gravel surface 17 miles;
grade, construct draing. structs., 20.1 miles.

Est. cost, $430,000. N. P. Stockton, Jr., Co.
Engineer.
Wash, Olympia—Washington State Hwy.

Comn. plans to construct 53 miles paving and
280 miles new rd. constr. in 1924, in addition
to constr. of several brdgs. Est. cost of im-
pvts., $5,300,000. 50 miles grading of Olympia
hwy. planned. Large volume of wk. will be
carried out in Eastern W^ash. Gig Harbor
branch of Navy Yd. Hwy. will be regraded
and improved; 16-mile stretch of Lympia
hwy., bet. McCleary and Elma. will be hard
surfaced. ]Many other large projects are
planned.
Wash, Olympia—Specfs. being completed

for clearing entire 50 miles of right-of-way
to close gap in Olympia Hwy.. on west sidg
of Olympic peninsula. It is hoped contracts
can be let in January. Specfs. will be rushed
to "Washington. D. C, for approval of U. S.

Bureau of Roads relative to use of Fed. aid
and forest money. Job will be divided into
2 contracts. One will cover 22 mi., from
Lunch creek on south to Kalock creek, abt.
10 mi. no. of Queets river: the other will
cover northern section from Bogachiel river
down to Kalock creek. State Hwy. Engr.
Allen hopes and expects to have entire way
cleared by next legislative session in Jan-
uary, 1925, when appropriations will be
sought for grading and grubbing.

Wis., Elkhorn—(Walworth County) Co.
Board has appropriated $5,000 for purch. of
road machinery, and $433,332 voted for road
construction. N. J. Peters, Comnr. Wausau
(Marathon County) Co. Bd. voted $144,062
for rd. constr., $14,000 for purchase of rd.
machy., including 1 12-ft. grader, patrol
graders and gravel crusher, also screening
plant. H. J. "Vogt, Cominr. Washburn (Bay-
field County) Co. Bd. voted $58,470 for rd.
construction and $10,000 for rd. machinery.
Jno. Friberg, Commr. Medford (Taylor
County) Co. Bd. voted road constr. program
for 1924 amounting to $83,051 and $9,000 for
rd. machinery. C. Klenhofer, Commr. Mon-
tello (Marquette Co.) Co. Bd. approp. $7,500
for purch. of rd. machinery, including crush-
er and truck; also $35,500 for road w^ork.
Herman Schmitz, Commr.

SEWERAGE AND SEWAGE TREATMENT
Ala., Fairfield—Exchange Club of Fair-

field (J. "W. Brooks, Chrmn) interested in
constr. of county sewer iin Possum Valley.
E.st. cost, .$1,000,000.

Cal., Gilroy—Plans prepared for sewage
disposal plant. Est. cost, $100,000. C. E.
Sloane, Santa Fe Bldg., San Francisco, Engr.

Cal., Morgan Hill—Plans prepared for sew-
erage sys.. disposal plant, treatment plant,
including Imhoff tanks, with separate sludge
beds, sprinkling filter, etc. C. C. Kennedy,
Call Bldg., San Francisco, Engr.

Cal.. Pasadena—Board of Dire-^'tors adopted
resolution preparatory to calling election to
vote $125,000 bonds to tinanoe pipe line con-
nections to sewage disposal plant.

Ont., Mllto.n—City Council contemplates
constr. of sewage disp. system. By-law will

be submitted next January, and if passed
work will start next year. Engineer-in-
Charge, "SV. L. McFaul.

Ont., London—City Council contemplates
sewer extensions at cost of $200,000. W. A.
Near. Engr.-in-Charge.

Ga., Atlanta—City considering issuing
$10,000,000 bonds for sewer construction du7--

ing 1924. Wm. A. Hansell, Chf. of Con-
struction.

Ga.. Bainbridge—City plans to expend
$100,000 for sewerage extensions. Work may
begin first of year. O. H. Long. Engr..
Moultrie. Ga.; A. B. Conger, Mayor.

Ga., Columbus—City (Walter Richards.
Mgr) contemplates installing municipal
sewer system to co.st approx. $1,000,000, and
to be laid within next 5 yrs.

III.. Deerfield—Plans being prepared by
Consoer Engineering Co., 140 S. Dearborn
St., Chicago, for sewerage system and dis-

posal plant. Est. cost, $150,000.
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Daat lAylns CompooBd.
The Barrett Co.
Standard Oil Co. (Indiana)
The Texas Co.

D7iiamlt«.
E. I. du Pont d« Nemonrs A Co..

Inc.

Eldire Protector.
Truscon Steel Co.

RIectrical Wires A Cables.
American Steel & Wire Co.

Blevating: Graders.
Austin-Western Road Machin-
ery Co.

Elevators.
C. H. & E. Utg. Co.

Bngineeriner iBstmments.
Koleach & Co.
Lufkln Rule Co., The

Bnglneit.
C. H. & E. Mfg. Co.

Hbccavatingr Machinery.
F. C. Austin Machinery Co.
Pawling & Harnlachfeser.
Sauerman Bros.
Smith Co., T. U, The

Expansion Joint Compoand.
The Barrett Co.
Carey Co., Philip, The
Pioneer Asphalt Co.
Tniscon Steel Co.

Kxploslves.
E. I. du Pont de Nemours A Co.

Fence, Iron.
Cincinnati Iron Fence Co.

Fillers (Paving: Joint).
^l»e Barrett Co.
Carey Co.. Philip, The.
Pioneer Asphalt Co.
The Texas Co.

Fire Bricl{.
Cannelton Sewer Pipe Co.
Dee Clay Mfg. Co., W. E.

Fine Liners.
Cannelton Sewer Pipe Co.
Dee Clay Mfg. Co., W. B.

Forms, Sidewalks, Curb * Oatter.
Heltzol Steel Form & Iron Co.
Truscon Steel Co.

Forms, Road.
Keltzel Steel Form & Iron Oo.
Truscon Steel Co.

Forms (Sewers & Conduits).
Heltzel Steel Form & Iron Co.

Forms (Wall BIdg., Construction,
Etc.).
Heltzel Steel Form & Iron Co.

Gas Pipe.
U. S. Cast Iron Pipe & Fdy. Co.

Graders.
Austin-Western Road Machln-
Good Roads Machinery Co., lac

ery Co.

Granite Block.
Granite Paving Bloctc Mfra.

Assn. of the U. S., Ina

Gravel Screener and Ixiader.
Good Roads Machinery Co., Inc.

Jordan & Steele Mfg. Co., Inc.

Beaters (Rock and Sand).
Uttleford Bros.

Heating Plants, CentraL
American District Stoam Oe.

Heating Wagons (Oil and Tar).
Good Roads Machinery Co.. Inc.
LIttleford Bros.

Hoists (Concrete, Gasoline and
Hand).
Pawling & Hamischfeger.

Hoists, Electric .

Mead-Morrison Mfg. Co.
Pawling & Hamischfeger.

Hoists, Steam.
C. H. & E. Mfg. Co.
Lewis-Hall Iron Works.
Mead-Morrison Mfg. Co.

Hot Mixers.
F. C. Austin Machinery Co.

Incinerators.
William F. Morse.

Inlets (Sewer).
Dee Co., Wm. B.
Madison Foundry Co.

Insulating Material.
The Barrett Co.
Pioneer Asphalt Co.

Joint Fillers (Paving).
The Barrett Co.
Carey Co.. Philip. The.
The Texas Company.

Kettles (Portable).
Cummer & Son Co., The F D.
Good Roads Machinery Co., Inc.

Llttleford Brothers.

Manhole Covers.
Madison Foundry Co.
Dee Co., Wm. E.

Elastic.
The Barrett Co.
Pioneer Asphalt Co.

Meter Boxes.
McNutt Meter Bor Co.

Mixers, Asphalt.
Austin Machinery Corporation.
Cummer & Sons Co.. The F. D.

Mixers, Concrete.
Austin Machinery Corporation.
Koehring Machine Co.
T. L. Smith Co.

Mixers—Mortar.
a H. * B. Mfg. Oo^

Maids (Pipe A Cnlvert).
Heltzel Steel Form & Iron Co.

Motor Fire Apparatus.
Acme Motor Truck Co.
Duplex Truck Co.
Federal Motor Truck Co.
Garford Motor Truck Co.
International Motor Co.
Kissel Motor Car Co.
Packard Motor Car Co.
Plerce-Arrow Motor Car Co.

Motor Trucks.
Acme Motor Truck Co.
Duplex Truck Co.
Federal Motor Truck (3o.

International Motor Co.
Kissel Motor Car Co.
Packard Motor Car Co.
Plerce-Arrow Motor Car Co.

Motor Truck Flushers, Sprinklers,
and Oilers.
Acme Motor Truck Co.
Austin Machinery Corporation.
Duplex Truck Co.
Federal Motor Truck Oo.

(Jarford Motor Tmek Oo.
The Gramm-Bernsteln Motor
Truck Co.

International Motor Co.
Kissel Motor Car Co.
Packard Motor Car Co.
Plerce-Arrow Motor Car Co.

Manicipal Castings.
Dee Co.. Wm. E.
Madison Foundry.

Packing.
Pioneer Asphalt Co.

Paints (Asphalt)

.

Barrett Co., The
Pioneer Asphalt Co.

Paving Blocks (Creosoted).
The Barrett Co.
Republic Creosoting Co.

Paving Brick.
Medal Paving Brick Co.
Metropolitan Paving Brick Co.
Murphysboro Paving Brick Oo.
National Paving Brick Mfra

Assn.
Springfield Paving Brick Oo.

Paving Contractors.
Warren Bros. Co.

Paving Joint Compound.
The Barrett Co.
Carey Co., Philip, The.
Pioneer Asphalt Co.
The Texas Company.

Paving Joint Filler.
The Barrett Co.
Carey Co., Philip, The.
Pioneer Asphalt Co.
The Texas Company.

Paving Machines.
Austin Machinery Corporation.
Cummer & Son Co., The T. D.

East Iron A Machine CV).. The
Warren Bros. Co.

Paving Plants (Asphalt).
Austin Machinery Corporation.
Cummer & Son.. The T. D.
East Iron & Machine C3o., The
Good Roads Machinery Co., Ino.

Smith Co., T. L., The
Warren Bros. Co.

Pipe Cutters.
W. W. Stickler A Bros.

npe Dip and Coatings.
The Barrett Co.
Pioneer Asphalt Co.
The Texas Co.

Pipe Manufnctorers.
U. S. Cast Iron Pipe A Fdy. Co.

Pitch Filler.
The Barrett Co.
Warren Bros. Co.

Plows (Rooter and Wing).
Austin-Western Road Mach. Oo.

Portable Paving Plants.
; ustin Machinery C!orporatloB.
Cummer A Son Co., The F. D.
Good Roads Machinery Co., Ino.

Llttleford Brother*
Warren Bros. Co.

Portable Stone Bins.
Austin-Western Road Machin-

ery Co.
Good Roads Machinery Co., la*.

Powder (BiasUng).
B. L du Pont de Nemours A Co..

Inc.
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III., Stickney—Town contemplates con-
structing sewerage system at cost of $200,-

000. Consoer Engineering Co., 140 S. Dear-
born St., Chicago. Cons. Engrs.

Ky., Louisville—Comnirs. of Sewerage plan
to construct central relief sewer, Broadway
to Main and 9th Sts.; semi-elliptical, 9-ft.

diam. Est. cost, $500,000. J. B. F. Breed,
417 AV. Main St., Engr.

Mich., Grand Rapids—$5,000,000 bonds vot-
ed for disposal plant, storm water relief and
intercepting sewers. M. P. Adams, City San.
Engr.

Mo., Carthage—City has vo'.ed $110.OCO
bonds for extension of sewer and bldg. sew-
age disposal plant. C. F. Drake, Mayor.

N. J., Riverton—Revised plans being pre-
pared for 11,500 lin. ft. 6-15 in. vit. clay
sewers, Imhoff tanks, disp. plant, pumping
station, etc.; $85,000. Sherman & Sleeper,
Camden, Engrs.

N. Y., Albany—City contemplates extend-
ing 2 miles Patroons Creek sewer and
branches from below Russell Rd. reservoir to

Central Ave. Est. cost, $125,000. F. Ravens,
City Hall, Engr.

N. Y., BInghamton—City plans to construct
trunk sewer and improvements Trout Brook.
Est. cost, $100,000. E. -H. Prentice, City
Engr. City also considering constr. of gen-
eral impvts. and reclamation work in Bran-
dywine swamp at cost of $500,000.

N. C, Greensboro—City (B. T. Ward, Clk.)
authorized issuance of $50,000 bonds for ex-
tending and enlarging sewer system. $50,00n

for extending and enlarging water works;
$500,000 for constr. and repair of streets and
$50,000 for erecting and equipping city abat-
toir.

Ohio, Massillon—$300,000 bonds voted for

trunk sewers here.
Okla., Stroud—$53,000 bonds voted for

constr. of main sewers and sewage disposal
plant. Benham Engineering Co., Cons.
Engi-s., Kans. City, Mo.

Pa., Philadelphia—$9,000,000 bonds voted
here for sewage disposal plants and $3,300,000
for constr. of sewers.

Tenn., Union City—$125,000 bonds voted
here for constr. of sewerage system and
elec. light plant.

WATER SUPPLY AND PURIFICATION

Ala., Birminnham—Birmingham Water
Works Co., (H. K. Horner, Gen. Supt.) plans
expendt. of $420,000 next year for imp.,rts:

$20,000 for bldg. and completing superstruct.
for 8 cone filters at Shade Mtn. plant; $45,000
for completion of piping, strainers and other
betterments of the filters; 10 blocks of addi-
tional 12-in. main for Hillman Ave. ; laying
of 5,000 ft. 12-in. water main in E. Thomas;
completion of 16-in. water main in Possum
Valley Rd. ; 12-in. reinforcing main on 16th
St.; construction of 12-in. reinforcing main
on 16th St. Company has also completed
arrangements to take over Roebuck Water
system.

Ont., Toronto—12 miles of 6-12 in. cast iron
mains will probably be laid in Area A at
$88,000 and in Area B at $170,000, York Tw^p.
F. B. Goldike, 40 Jarvis St., Toronto, Engr.

Idaho, Lewiston—Plans announced by City
Water Supt., E. G. Wagner, for installation
of new filtration system at cost of $350,000,

to handle 6 million gals, of water daily.
Kans., Kansas City—City plans to extend

•water plant; $275,000 for 25 m.g. settling

basin, $160,000 for 12 miles new mains, $95,000
for 3 new pumping units. F. F. Beauchamp,
Constr. Engr. Bonds voted.

Md., Baltimore—City has tentative pro-
gram of proposed expendts. from $10,000,000
water loan; expending 4 million for impound-
ing works; $250,000 for constructing new and
impvts. to existing ser^noe stations; $350,000

for constructing new and enlarging present
reservoirs; $400,000 for purchase of plants of
remaining private water companies; $5,000,-

000 for distribution mains (supply, feeders

and distributors). Howard N. Jackson. Pres.
Board of Awards; A. Bernard Siems, Water
Engr.

Mo., Kansas City—City will expend $11,-

000,000 for additional water supply (amt. pro-
vided under recent bond issue). 1st portion
of new works to be let are in Contr. 1: A
7 ft. 6-in. cone, tunnel in rock, Contr. No. 2,

branch tunnels, $25,000 ; A 7 ft. cone, tunnel
in rock: probably 16 m.g. cone, covered
reservoir later. Const, of Missouri Valley
tunnel $15,000. Bids will be opened about
Jan. 1, 1924, for pressure tunnels; will also
install purification works, pumping stations
and discharge mains. Will open machinery
bids probably next spring. Fuller & Wait-
land. Engrs.. 600 Walnut St.. Kansas City.

Mo., St. Louis—Will probably take bids in
February on three 66-in. cast iron pipe lines
from new water plant at Howard's Bend
to western city limits, about 14 miles. Al-
tern. plan calls for two 72-in. lines. ($2,500,-
000. E. E. Wall. City Hall, Commr.

Mont., Missoula—City contemplates instal-
lation of new- water supply system. Est.
cost $900,000. Cons. Engrs., Burns & Mc-
Donell, 404 Mar.sh-Strong Bldg., Los Angeles,
Cal.

Neb., Kearney—Contemplate following:
Junking present plant ; relocating new plant
bet. 6th and 7th Ave.; concrete reservoir,
1,000,000 gals. capy. ; three 24-in. wells with
Diesel engines, each with 1,000 gals. capy.
per min.; 29 additional hydrants. Est. cost
about $140,000. Storm sewer west of Central
Ave., starting on 31st St. to no. channel of
Platte River. Burns-McConnell Engrg. Co.,
Kans. City, Mo., Cons. Engrs. V. B.
Wheelock, City Clk.

Neb., Lincoln—Engineers have reported on
possible sources of new water supply: Proj.
1—Springs at Sprague. Total est. cost $1,-

364,650. Proj. 2—Artesian wells at Beaver
Crossing aht. 33 miles w. of I^incoln. Total
est. cost $2,805,720. Proj. 3—Blue river abt.
20 mi. west of Lincoln. Total est. $215,400.

Proj. 4—Platte River no. of Cedar Bluffs.

Total est. $4,406,500. Proj. 5—Wells at
Wahoo. Total est. $2,564,000. Proj. 6—Platte
river at Ashland. Total est. $2,174,400.

Projects 1, 3 and 6 considered best. Burns
& McDonnell, Engi-g. Co., Kansas City, Mo.,
Cons. Engrs. Theo. H. Berg, City Clk.

N. C, Hickory—City has authorized in-

stallation of gravity water system. Est. cost
$90,000. Pi-obable extension to nearby towri*
at total cost of about $2,250,000.

Ohio, Crooksville—Village contemplates
eonstrueting complete water system at cost
of $400,000.

S. C, Westminster—$200,000 bonds voted
for water and sewers. F. W. Cannon, Mayor.

Tex., Dallas—City (S. R. Alredge, Mayor)
having survey made by J. C. Nagle and R. A.
Thompson, Hydraulic Engrs., for developing
water supply reservoir.
Tenn., Knoxville—W. J. Savage, T. H.

Johnson, C. P. Ferris, Comm., appointed to
make complete survey of water situation and
make recommendations for new plant. City
Mgr. has engaged The J. N. Chester EngN
neers, Pittsburgh, Pa., to make complete
leak survey of City with view of stopping all

leaks; repairs include new pump and motor
for hydrate of lime mixer, also a 14-in. main
from reservoir to standpipe, making avail-

able an additional 2,500,000 gals, of high
pressure water daily. Will also make repairs

to Worthington pump.
Vt., Morrisville—Village plans hydro-elec-

tric development, including concrete dam,
power house, etc. Est. cost $150,000. C. A.
Slavton, Morrisville. Engr. and Mgr.

Va., Norfolk—City Council of No. Norfolk,
is considering appropriating $450,000 for de-
veloping municipal water system from Lake
Drummond. May vote on bonds.

W. Va., Keyser—Council will receive bids

in December or January for filtration plant
in connection with water works system.
$175,000 bond issue arranged for project.
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D« Laval Steam Turbln* Co.
B^iaruda Motor Co.
Harrl« Air Pump Company.
Keystone Driller Co.
nmith Co.. T. U. Tbo

Ralaforoinc For PaTomoato.
American Stool and WIro Co.
Truacon Steol Co.

noma Bolldinr MaterteL
IContucky Rock Asphalt Co.
Tbo Texaa Co.

Road Binder.
The Barrott Co.
Pioneer Asphalt O*.
Standard Oil Co. (Indiana)
nio Texaa Co.
UValde Asphalt Pavlns Co.
Warren Broa Co.

Rosd Forma.
Heltzel Steel Form A Iron Co.
Tmscon Steel Co.

Road Graders.
Aastin-Western Road llachln-
•ry Co., The

Qood Roads Machinery Co., Inc.

Road Machinery.
Austin Machinery Corporation.
Aastln-Western Road Machin-
ery Co., The

Buffalo-Sprlnsflald Roller Co.
Cummer & Son Co., The P. D.
Good Roads Machinery Co., Inc.
Keystone Driller Co.
Llttleford Brothers.
Warren Broa Co.

Road Planer.
Austin-Western Road Machin-

ery Co.. The
Road Oil and FreserratiTes.
The Barrett Co.
Standard Oil Co. (Indiana)
The Texas Co.

Road Rollers.
Austin-Western Road Machin-

ery Co., The
Buffalo-Sprlnsfleld Roller Co.
QooA Roads Machinery Co., Inc.

Rock Crushers.
Austin-Western Road Machin-

ery Co.
The Good Roads Machinery Co.,

Inc.

Rooflasr MateriaL
The Barrott Co.
Carey Co., Philip, The.
Pioneer Asphalt Co.
The Texas Co.
Warren Bros. Co.

Sand Dryers.
Cummer & Son Co., The F. D.
Llttleford Brothers.

Saw Ritrs.
C. H. & E. Mfff. Co.

Soariflers.
Austin-Western Road Machin-
ery Co., The

Good Roads Machinery Co., Inc.

Sorapers, Drag' Line.
Pawling & HamlschfeKer.
Sauerman Bros.

Scrapers, Graders, Plows, Btc
Austin-Western Road Machin-

ery Co., The
Sorapers, Power.
Sauerman Bros.

Sewagre Treatment.
Direct Oxidation Process Corp.

Sewer Braces.
Kalamazoo Pdry. A Mach. Co.
Deo Co., Wm. K.
Madison Foundry Co.

Sewer Cleaning Maehlaerjr.
Stewart, W. H.

Sewer Forms.
Heltzel Steel Form * Iron Co.

Sewer Pipe.
Cannelton Sewer Pipe Co.
Dee Clay Mfg. Co., W. S.

Sewer Pipe Joint Compouid
The Barrett Co.

Sewer Rods.
Stewart, W. H.

Slide Rales,
Kolesch & Co.

Sluice Gates.
Coldwell-Wllcox Co.

Snow Removal Maehlnery.
Austin Machinery Corporation.
Good Roads Machinery Co., lac
Phoenix Mfg. C^o.

Special Castings.
U. S. Cast Iron Pipe A Fdy. Co.

Sprinklers.
Austin Machinery Corporation.
Austin-Western Road Machin-

ery Co., The
Steel Joists, Stods and Sadi.
Truscon Steel Co.

Steel Tapes.
Kolesch & Oo.
Lufkin Rule (3o.. The

Stone Cmshers.
Austin-Western Road Machin-

ery Co.. The

Stone Elevators.
Austin-Western Road Machin-

ery Co., Tho
Stone Spreaders.
Austin-Western Road Machin-

ery Co., Tho
Burch Plow Works Oo.

Stone Screens.
Austin-Western Road Machin-

ery Co., The
Llttleford Bros.

Street Cleaning Maoliinery (Horse
Drawn).
Austin-Western Road Machin-

ery Co., The

Street Paving Material.
The Texas Co.

Street Sprinlders (Horse Drawn).
Austin-Western Road Machinery

Co., The

Surface Heaters
Chausse Oil Burner Co.

Subgrading' Maclilnes
Austin Machinery Corp.
The Hug Co.

Snrveyors' Instruments,
Kolesch & Co.
Lufkin Rule Co., The

Sweepers.
Austin Machinery (Corporation.
Austin-Western Road Machin-

ery Co., The

Tamping Machines.
Pawling & Harnischfeger.

Tanks, Water Sappiy.
Llttleford Brothers.

Tar and Pitch
The Barrett Oo.

Tar Heaters.
Llttleford Brothers.

Tarvia.
The Barrett Co.

Testing Chemists.
Dow & Smith.
Walter H. Flood.
Howard. J. W.
Klrschbraun, Looter.
Van Trump, Isaac.

Traction Kwglnea (OU ar Kava-
sene).
Austin-Western Road Maok. Co.

Tractors.
Anstln Machinery Corporation.
Holt Mfg. Co., Ina

Traffic Signals.
Little Giant Co.

Tndlers.
Lee Trailer and Body (So.

TrcBch Braoeo.
Kalamasoo Fdry. tt Mack. Oa.

Treach Maehinery.
Austin Machinery Oorporatioa.
Kalamasoo Fdry. * Maoklno Oa.
Pawling * HamlsohfegM-.

Tool Heaters, Asphalt
Chausse Oil Burner Co.

Tnibines, Steam.
Do Laval Steam Turbine (3o.

Turntables, Truck
The Hug Co.

Valves.
Ooldwell-WUoox <3o.

Wall Coping.
Cannelton Sewer Pipe Co.

Warrenite.
Warren Broa Co.

Water Main Cleaning.
Niatlonal Water Main Cleaning

Co.

Water Pipe.
U. a Cast Iron Pipe A Foundry

Oo.

Waterproofing.
Barrett Co., The
Pioneer Asphalt Co.
The Texas Co.
Truscon Steel Co.

Water Purification.
Direct Oxidation Process Oorp>
Pennsylvania Salt Mfg. Oo.

Water Softener.
The Reflnite Co.

Water Works Supplies and Bqalp-
ment.
Coldwell-Wllcox Co.
Pennsylvania Salt Mfg. Co.

Wheeled Scrapers.
Austin-Western Road Machin-

ery Co.

Wire Rope.
American Steel A Wire Oo.

Windows (Steel).
Truscon Steel Co.

Wire-Cut Lng Briok.
Murphysboro Paving Brlok Oo.
SprlHgrteld Paving Brlok Oa.

Wood Block (Creosoted).
Barrett Co.. The
Republic Creosoting (3o.

Wood Preservatives.
Barrett Co., The
Republic Creosoting Oa.
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