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Editorials

IN PUBLISHING this, the first issue of Concrete-Cement Age, the publishers feel

that an introduction is scarcely necessary. Concrete-Cement Age is a combination

of Concrt-tf, Cnnent Age and Concrete Engineering, papers with which all of our readers

have been familiar for a number of years.

The reasons that led to the combination were quite clearly set forth in the June

issue of tlie periodicals first named. Unity of effort, stronger financial support, the

opportunity to make a broader, more representative periodical, covering every phase

of the great cement and concrete industry, were the compelling motives.

In effecting a consolidation of the three papers, there has been but a single purpose,

namely, to give to subscribers and advertisers a service that shall be both capable and

comprehensive, a journal that shall represent in the most efficient manner the many
and varied interests identified with the manufacture and use of Portland cement.

There has been and will be no elimination of the valuable features of the several pub-

lications. On the contrary, they will, under the consolidation, be amplified and

strengthened. No one paper has "bought out" the other papers, nor has any import-

ant change been made in the personnel of the staffs, who will continue to represent

the paper in four of the most important concrete centers in the country: Detroit, the

publication city; New York, Philadelphia and Chicago. Thus the present paper is

a combination in the best and fullest sense. It represents the combined experience,

energy and fidelity of men who have worked separately to advance the interests of the

Portland cement concrete industry, and who are now working together in a stronger

effort toward the same end.

Robert W. Lesley, of Philadelphia, will give to the enterprise the benefit of his ripe

and practical experience in the capacity of consulting editor. An experienced news-

paper man, and one of the first to engage in the manufacture of Portland cement in

this country, the services of Mr. Lesley, not only as a prominent manufacturer, but as

an active member of the various scientific associations that have put the industry on

its present high plane, will be of immediate and practical benefit to you. Allen Brett,

who has been actively engaged in editorial management on Concrete Engineering and
Cement Age, assumes the title of managing editor of the joined papers. His experience

in the field and his wide acquaintance with the leaders of the cement and concrete

industry are at the service of the readers of Concrete-Cement Age. Associated with

Mr. Brett in the active editorial work will be Harvey Whipple and E. A. Trego. The
name of Mr. Whipple is familiar to many of our friends through his connection with

Cojicrete for nearly two years. Mr. Whipple is a trained newspaper man, and for a

number of }'ears before he undertook magazine work was the building editor of the

Detroit Free Press. Mr. Trego has been associated with Cement Age since its founda-

tion in 1904, in an editorial capacity. He is closely in touch with architectural pro-

gress and contracting, and his continuance at the New York offices will insure an

adequate review of matters of interest in that territory. Mr. Whipple will continue
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his work at the Detroit offices.

W'alter C. Boynton becomes general manager of

Concrete-Cement Age. He has been associated with

Concrete since 1906, when he became one of the pur-

chasers of the paper with the late E. R. Kranich. Mr.

Boynton is an old newspaper man, serving on the staff

of the Detroit Free Press in a number of capacities

from 1896 to the time of his connection with the in-

dustrial press. He has been identified with the editor-

ial and business management of several successful

publications. R. Marshall, formerly associate editor

and later business manager of Concrete, retains the

latter title with the larger paper. Mr. Marshall is also

a graduate of the daily press, but has been identified

with magazine work since 1906.

F. F. Lincoln will be in charge of the New York

offices, under the title of eastern manager. Like others

of the staff, Mr. Lincoln has had experience in daily

newspaper work. He was a reporter for the New
York Sun, but his connection with the Portland cement

papers dates back to 1906, a time when the cement

industry was just beginning to attract its present wide

attention. His connection with Cement Age has been

in the business department and he will continue to

devote his attention to this work. R. M. Babbitt is

stationed at the Chicago office, with the title of western

manager. For a number of years, Mr. Babbitt has

been connected with publications devoted to the gen-

eral building field, but his recent work has been es-

pecially directed to the field of concrete, where he has

made a number of friends.

With its organization perfected and with trained

men in every department, the Concrete-Cement Age
Publishing Company feels that it is peculiarly fitted to

serve the industry and the men interested in it. Men
of practical experience and trained editorial ability are

in charge of definite departments. They will have the

assistance of a number of contributing editors, who
include many of the best known experts in the various

fields. The editorial staff of Concrete-Cement Age
is absolutely unique in the field of periodicals devoted

to cement and concrete. A feature of the editorial

work will be the solution of the reader's problems

—

questions that come up in everyday work. The paper

will be a forum for the discussion of methods and
costs and a medium of exchange for the questions and

answers of men in the field and in the office.

The field to be covered is large and widespread and

our organization has been laid out along broad lines to

handle a big undertaking. Discussion is welcomed.
We want to hear from every subscriber with a diffi-

culty or an idea for solving his own difficulties or those

of the other man. The cement industry is a live, grow-
ing enterprise. It needs a live, growing paper to serve

it, and the need has been realized in Concrete-Cement
.\ge.

The American Road Conorre.ss

pORMAL announcement is made elsewhere in this

issue that the first American Road Congress
will be held in .Atlantic City, N. J., September 30 to

October 5, 1912. While the selection of the coast

city is frankly a disappointment to many other local-

ities which felt that they had good claims to the

honor of entertaining the Congress, there is no dis-

position on the part of any of them to draw back

because they were not selected. The Congress is a

good thing, and it should be liberally supported by

men interested in cement and concrete. Roadways

of concrete are enjoying a constantly increasing rep-

utation, based on the splendid showing they have

made in many sections of the country.

The intimate relation between good roads and au-

tomobile traffic lends interest to the announcement

that the first two days of the meeting will be as-

signed to road users, under the auspices of the

American Automobile Association. Two days will

be taken up with problems of legislation, finance

and economics, under the auspices of the American

Association for Highway Improvement, and two

will be devoted to the discussion of problems of con-

struction and maintenance.

Opportunities for definitely determining the best

type of roadway from the standpoints of excellence,

construction cost and maintenance charges will be

abundant at the Congress, and Concrete-Cement Age
is with the enterprise, wherever the sessions are held.

At some future date, we shall hope to see the Congress

in Detroit, where opportunities for observing concrete

roadways under construction and after continued use

are unsurpassed. In the meantime, our congratulations

to Atlantic City and our assurances of hearty support.

Cheaper Marketing; Cheaper Food.s

Wl HEN the taxpayers in the broad spaces of the

country—the farmers who provide our food

—

first confronted the matter of country^ road improve-

ment near the cities to meet the needs of increasing

motor car traffic, they didn't proceed with the im-

provement with unnecessary alacrity. The motor car

was a city luxury. Yet the farmer possesses a sur-

prising business acumen. The link between motor cars

and the necessity for better highways is of economic

importance. To get the fullest benefit of motor car

development there must be provided the broadest field

for their profitable operation. In the profitable oper-

ation of motor cars the farmer finds an opportunity

better to market his products. He gains by every de-

velopment which makes access to the city easier for

him, and the consumer

—

yoii and us—profit also by the

farmer's readier access to the food depots.

* * *

From Sidewalks to Pavements
C OME six or seven years ago this journal pre-

dieted that the time would come when cement

in the building of railways and public highways

would be regarded as essential as its use in ordinary

sidewalks. We could not see wherein cement for

sidewalks could represent the highest type of con-

struction from the standpoint of durability and con-

venience, and at the same time fail to be serviceable

for railways and roads. Our readers are familiar

w'ith the fact that immense quantities of cement are

used in street railway construction and that its ap-

plication is constantly broadening in steam road

construction, especially where bridges, tunnels and

[30] July, IC)I^
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kindrtd structures are re(|uired. Tliat its use for

highways is keeping pace with progress in other

Hnes is clearly shown by the proceedings of the

recent meeting of the Association of American Port-

land Cement Manufacturers in Chicago. Indeed, ce-

ment in road construction was the keynote of the

meeting so far as public interest was concerned. The
association devoted a great deal of time to papers
and discussions of the concrete road problem, liav-

ing invited eminent authorities to participate in the

proceedings. The presence of Messrs. Page, McCul-
lough and Hines, representing respectively govern-
ment, municipal and county interests, was in itself in-

liicative of the widespread interest in the subject pre-

vailing at the present time. In brief, the status of the

concrete road is already such that the cement manu-
facturer may lnok forward with confidence to largely

increased use of his product for this purpose, while it

hardly need be said that the public will profit therebv.

Reinforced Concrete In Sea Water
TPHAT the International Congress of Navigation

after thoughtful discussion—reported elsewhere

in this issue—reached the conclusion which it did as

to reinforced concrete in hydraulic works is of large

interest. These conclusions, expressed succinctly in

two paragraphs, are here quoted again

:

Reinforced concrete combines the structural qualities of

steel and timber with the durability of good masonry. It is

subject to no form of deterioration which cannot be avoided

by reasonable precautions. It is free from many of the limi-

tations surrounding the use of masonry in mass; because of

the greater latitude it affords in the design and execution of

structures, it often yields the best and most economical solu-

tion, and in some cases the only practicable solution of the

most difficult problems.

When properly designed and executed it is, therefore,

among the most valuable, if not the most valuable material

now available for use in connection with hydraulic works of

all kinds.

For Fewer Fire.s

npIIE National Fire Protection Association and the

National Association of Cement Users are to be

congratulated upon the action of the former organiza-

tion at its recent meeting in Chicago, when a committee

was instructed to confer with the Cement Association

so that there might be uniformity of action with refer-

ence to certain types of reinforced concrete construc-

tion. Working jointly along this line the two organi-

zations will accomplish much that will be of service to

themselves as well as to the public. The recent meet-

ing of the Fire Associaion was encouraging in every

sense and the good work it has already done deserves

public approbation and support. In the appointment of

President Richard L. Humphrey, of the Cement Asso-

ciation, as a member of its Executive Committee, the

Fire Association gave recognition to his valuable ser-

vices in advancing the important work of reducing fire

losses. With influential organizations of this character

working in harmony we may look for the ultimate de-

velopment of the highest standards in fire-resisting con-

struction and a corresponding increase in the efficiency

of preventive measures.

A Panama Exposition Cement Show
C* LSEWHERE in this issue, we urge that steps be

taken toward holding a cement show at San Fran-

cisco in 1915. It seems to us the exposition in itself

will be a cement show. The buildings will be probably

of concrete or at least of concrete architecture, the

walks, pavements, bridges, etc., will be of concrete;

and for a great engineering structure, a concrete via-

duct is proposed to connect the Presidio and part of

the exposition's park. Present plans call for a viaduct

nearly 7000' long, and containing at the main span

two 500' arches. Probably the best work that a "Ce-
ment Show" organization could do at this exposition

would be to point out some of the concrete wonders
on every side. At any rate, a cement show at San
Francisco in 1915 would be a fine excuse to see the big

exposition. Let's all boost.

We do not know how early in human history lime

was discovered. . It was very long ago, perhaps 6,000

years. No doubt some householder built fireplaces of

limestone and saw them calcine before his eyes. The
stone crumbled and turned into a white powder, after-

wards becoming hard when water was applied. The
addition of sand naturally followed to save expense,

and the addition of sand was found to make a firmer

and harder stone, and the mixture of lime and sand set

much faster than the lime alone, when mixed with

water into a mortar. Lime mortar was soon intro-

duced into the interior of houses to form a base on

which to decorate the walls. On the outside a small

admixture of clay was found to enable it to better re-

sist the action of the elements. Some man later found

that when gypsum was calcined the result was what
we know as "plaster of Paris," which was used to

shorten the time of setting and make a harder plaster.

The addition of about fifty per cent of ground brick-

dust or clay to lime-paste made a hydraulic cement, one

that would set under water. This discovery, made
very early in the history of construction work, en-

abled men to erect important maritime works and
cover houses with stucco which has lasted for cen-

turies. The Romans mixed ashes from volcanoes in

the vicinity of the village of Puzzuoli with lime and
produced the famous "Roman cement," the secret of

which was lost for nearly ten centuries, and the search

for which led to the discovery of Portland cement.

The use made of Roman cement in making stucco was
well known, but as the centuries went on without Ro-
man cement, the masons forgot that anything better

than lime had ever been used for mortar, either for

interior or eyterior work, and houses plastered on the

outside were erected for poor people in all countries.

The plaster was not durable, and only in Italy, where
many trade secrets were preserved among masons, did

the stucco house perists. A century or so ago the use

of plastered exteriors came in again for houses of a

good class, and plasterers and masons from Italy were
employed. With the discovery of Portland cement
the stucco house immediately became popular.

—

An
extract from an address before the North-Western
Cement Products Association.

July, igi2
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One Course Concrete Sidewalks

Work Done in Salt Lake City, Utah, Using a

Uniform MixtureThroughout the Construction

BY H. M. JONES*

During 1911 all the concrete sidewalks laid under

the supervision of the Engineering Department and

the Board of Public Works of Salt Lake City were con-

structed on the new one-piece plan in which a uniform

mixture is used throughout, the top coat being omit-

ted entirely and the finishing accomplished with a

wooden float in such a way as to leave a slightly

roughened wearing surface. The first walks were

purelv experimental but proved so satisfactory from

every standpoint that the method was permanently

adopted.

While no priority claims are urged for this

method it was, in fact, worked out independently of

any other similar scheme, and the numerous in-

quiries received would indicate that it belongs

among the pioneers, at least, in the movement to-

ward one-piece construction.

The old system of tamping into place a rather

"dry" and "lean" mixture for the base and there

spreading over it a "fat'' mortar, did very well under
proper conditions, but it possessed certain inherent

weaknesses that made it undesirable under ordinary

working usage. These are in detail as follows:

First, the base was usually put in so "dry" that

the proper degree of compactness could not be

obtained by hand-tamping.

Second, the needed moisture was absorbed from

the top coat, leaving the latter porous.

Third, the base was often laid so far in advance

of the finish coat, that it had to stand over night,

subject to dust, leaves, etc., which would tend to

prevent a perfect bond between the two layers.

Fourth, any lack of bond would be accentuated

by the slight difiference in the coefficients of ex-

pansion of the layers, thus subjecting the walks to

the harmful effects of alternate freezing and thaw-
ing, and occasional severe compressive strains.

Fifth, the custom of finishing the top coat with

ri metal trowel made the walks too smooth for

[321
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safe traffic during inclement weather, and when
trowelled too much the moisture was drawn to

the surface, causing unsightly hair line cracks and

excessive evaporation.

Sixth, two mixing operations had to be carried

out before any given section could be completed.

The problem before the engineers and inspectors

was to eliminate as many of these factors as possible

without sacrificing the durability and usefulness of the

walks or increasing the cost.

Theoretically the one-piece method solved this prob-

lem, but j)racticany there were a number of important

points to be considered before the result was entirely

satisfactory'.

Materials—The Portland cement was carefully test-

ed in advance and required to meet the standard tests

of The American Society for Testing Materials. The
sand and gravel were tested for voids and then propor-

tioned to bring the necessary cement content down t"

sixteen to eighteen per cent.

A very convenient method for determining the per

cent of voids was found to be the following: Get an

ordinary 50-lb. scale and a medium sized water-pail.

FA'J the pail level full with the aggregate and weigh.

L.-t y represent the net weight of the aggregate. Now
add water slowly, letting it run down the side of the

pail, until it just appears on the surface, and weigh

again. Let .r ef|ual the net weight of the aggregate and

water. Then clean out the pail, refill it with water and

weigh again, letting c represent the net net weight of

x-y

the water. The percent of voids== 100. Where

repeated tests of voids are to be made by several dif-

ferent operators using the same apparatus a table can

readily be prepared showing the percents of voids from

the gross weights of pail and aggregate, and pail,

aggregate and water, respectively. Reference to this

table, after quickly making the two weighings, will give

the voids at a glance.

All sorts of sand and gravel were submitted for use.

river-sand, bank-sand, pit-sand, some clean and others

containing as high as ten percent of deleterious ma-

terial. The gravel varied from fine pea-gravel passing

a two mesh sieve, to coarse broken stone passing a two

inch ring. Some natural mixtures of sand and gravel,

or "run of pit," v\-ere also used, but the very best work

was done where the aggregate was kept separated in

piles of the different sizes and mechanically propor-

tioned as needed. \'oid and elutriation tests were the

only safe means of determining the relative values of

these materials and were resorted to repeatedly. The
mixture was estimated on a one to six basis and the

proportions of the aggregate were adjusted from time

to time as the materials necessitated.

Mixing—Machine mixing was used in all cases. The
charging wheelbarrov^'s were all measured in advance

and checked at intervals with a cement sack as the unit

of measurement. The water content or consistency of

the mixtures was best regulated by having water for

every batch carefully gauged. Where the gauger could

see into the mixer he was soon able to make slight

variations as needed by observing the batch as it was
turned in the machine. Care at this point always saved

time and trouble for the finishers and form pullers..

The best results were obtained with a consistency about

midway between "quaking" and "flowing" as these-

terms are usually applied to concrete. The ordinary

precautions for getting a thorough mixture are suffi-

cient.

Placing—High-wheeled hand carts, as shown in the

illustrations, were found to be the most satisfactory

means of conveying the concrete from the mixer to the-

forms, except where local conditions demanded extra

long hauls. Sectional tracks of planking properly

spaced to accommodate the wheels of the carts, were

One Course Side\'. KTED IN Foreground

placed between the forms so that the heavy loads could

be handled by one man. These track sections were

removed, as the work progressed, and placed between

the forms for the next strip to be laid, so that no time

was lost by the change from one place to another. The

concrete was dumped on the wetted sub-base as shown

in the photographs and pushed about into place with

shovels. It was then struck oi¥ flush with the forms

and separated into panels with the spreaders, at once.

Solid metallic spreaders about Y^" thick were found

to make the most uniform and permanent joints.

Finishing—Just as soon as the spreaders were in

place the surface was smoothed off with a wooden

float just enough to submerge the coarse aggregate,

but without trying to bring the fines and water to the

surface. The metal trowel was not used. Thf work

was then left until the concrete had set enough to per-

mit pulling out the spreaders without any liability of

the joints closing over, or "sealing." The edges and

panel marks were finished as usual with edging tools.

A three or four-inch smoothed strip on the edges, and

July, Tgi2 [331
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a two or three inch strip on each side of the panel

marks were found to present a more pleasing appear-

ance than narrower ones.

Protection—In hot weather, especially, the walks

were covered as soon as possible with a layer of damp
sand about }^" thick. This covering was kept wet

from four to six days. In weather of a temperature

approaching freezing the walks were covered with bur-

lap made into long mattrcsss filled with straw, wood
shavings, etc. When there was reason to believe that

the concrete would freeze before it could liarden, ex-

perience proved the wisdom of those who contended

against laying concrete in such weather.

Expansion Joints—In the case of the 4" walks, joints

J4" wide were made clear through the concrete at

intervals of 12'. Every 60' a wider joint of 1^4" to

lyi" in width was made and filled with a grouting

of hot asphaltum and sand. No trouble with crack-

ing was experienced where these joints were properly

made, and filled.

Specifications—The ordinary sidewalk specifications

as prepared by the organization of city officials,

were used with the exception of those paragraphs im-

mediately concerning the mixtures. These portions

were replaced with a clause fixing the maximum
dimension of the gravel or stone at one inch, and the

proportion of cement to aggregate at one to six, by
volume, leaving the sizing of the aggregate to the dis-

cretion of the engineer.
,

Contractors' Systems—Two contractors used virtu-

ally the same systems of handling materials and men,

as shown in the illustrations. Both mixers and charg-

ing floors were mounted and were moved about to

prevent long hauls of concrete. To be successful this

method requires careful calculation of quantities of

materials, so that the latter will not have to be moved
back and forth to keep the mixer supplied. Both
contractors gauged the water by pailfuls as needed.

Another contractor used a batch loader or skip

which was loaded from the ground level. He also

used an adjustable gauge on the tank that supplied

water to the mixer. This plant was also moved about

to facilitate short wheeling.

Still another one was forced to make his plant semi-

stationary due to the fact that water was not everj'-

where available. He adopted the use of tight-boxed,

metal-lined, horse-drawn dump carts. These ap-

proached the machine in a shallow trench and took one-

half of a cubic yard of concrete at a load. Long hauls

were thus made possible without delaying either end
of the work. The only objection to these carts was
that they rutted the sub-base quite badly, and the

horses' feet loosened the forms, often knocking them
out of place.

Another contractor practiced commendable economy
in hiring a handy-man whose duties were to attend to

those many little items that ordinarily take the time

of the skilled laborers, such as supplying the engineer

with coal, stretching hose lines, placing drinking water
at convenient spots for the use of the workmen, check-
ing daily consumption of cement, directing teamsters,

and shaking out cement sacks and bundling them up
for return to the factory. This handy-man saved more

than his wages ever\^ day in cement recovered from
sacks.

Cost of Materials—Average prices on materials for

1911 were about as follows: Portland cement, $1.90-

$2.10 per bbl. : .sand, loose, $0.90-$1.15 per cu. yd.;

gravel, loose, $1.00-$1.15 per cu. yd.; crushed stone,

loose, $1.25-$1.3S per cu yd.

Cost of Labor—For a nine-hour day these prices are

reasonably fair : Foreman, $5.00 ; mixers, .$3.25 : en-

gineers, $3.00; laborers, $2.25.

Accepted Bids—
Contractor. Dimensions. Total sq. ft. Bid per sq. ft.

A 5 ft. X 4 ins. 237,000 $0.0925

A 5 ft. X 6 ins. 7.000 $0.14

B 5 ft. X 4 ins. 143,000 $0.10

B 5 ft. X 6 ins. 3,000 $0.12

C 5 ft. X 4 ins. 83,000 $0,106

C 5 ft. X 6 ins. 600 $0.15

These figures would indicate that the new method
has efifected a saving of not to exceed one-half of a
cent per square foot over the cost alone of sidewalks
laid under the two-piece system.

Steam-Curing—An Announcement
Concrete-Cement Age is in need of a large

amount of information on the subject of steam

curing plants in concrete products factories. On
page 105 in the May issue of Concrete, an offer

of a $25.00 prize was made for the best descrip-

tion of a steam curing plant, regardless of the size

or output of the factory. Several excellent de-

scriptions have been recived. Other readers have

been too busy to prepare descriptions of their

plants and have asked for more time. We think

that while the material we now have on hand is

good, we should have a larger expression of

opinion and a fuller discussion of practice in

steam curing, and the time in which these descrip-

tions will be received has been extended to August

1. Every man who writes a description of his

steam curing plant for Concrete-Cement Age
has an opportunity, not merely to get $25.00 for

it. or have his subscription extended for one or

two years, but to contribute knowledge to the

common fund from which he will derive as much
benefit as the next man. We feel that many
readers of Concrete-Cement Age will contrib-

ute information as to their steam curing methods

and equipment on this basis, who might feel that

they did not have time to enter a contest, merely

for a $25.00 prize. Write the description of your

steam curing plant in all detail. Include pencil

sketches if they will serve better to explain the

layout of the curing department, and send the

material to the Editors of Concrete-Cement
Age, Detroit. I\Iich., on or before August 1.

Readers oiConcrctewho already have contributed

descriptions of their steam curing plants may
send additional information, if they choose. This

is done to be fair to those who sent in their de-

scriptions within the time originally set for the

contest.

[34]
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A Lar^e Concrete Products Plant in Winnipeg

Glazed Sewer Pipe, Hollow Wall I'ile and

Hlock and Dimension Stone iVIanufactured

Four distinct lines of concrete products are manu-

factured on a large scale by the Perfection Concrete

Co., Winnipeg, Manitoba—glazed concrete sewer pipe

from 4" to 24" in diameter; hollow concrete i)arli-

tion and wall-tile,

concrete block and

dimension stone.

The factory build-

ing is 90' X 150' with

walls 26' high in the

machine end and 16'

high over the rest of

the plant with a 5'

lantern or turret

above for light and

ventilation. T li c

boiler house at one

side is 20' x 32'. Ac-

companying d r a w -

ings show the layout

of the establishment. The curing rooms take up 88'

of the length of the building. There are eight of

these rooms, two for tile, three for block and three

for the sewer pipe. The walls of the factory are of

concrete block and hollow tile, manufactured by the

company. The division walls of the kilns are of 8"

concrete block. Curtains are used at one end of

these kilns and double doors at the other, outside end

of each kiln—this for the reason that the temperature

frequently goes 40 degrees below zero in winter.

The roof of the kiln is of reinforced concrete, designed

for a heavy load inasmuch as it forms the floor for

the room in which the ornamental stone is made.

The office is up in the lantern with glass on all sides,

so that all parts of the open building may be seen from

it. Concrete floors are used throughout the entire

plant. The more important items of equipment in

G[..\ZED COXCHETE SeWER PiI'E MACHINE I.N Wl-NNIIEU Pl.ANT

the factory are : 1 Thomas glazed cement sewer

pipe machine; 1 Perfection block press; 8 Pauly hol-

low tile machines; 4 mixers: (one Northwestern Steel

& Iron Works make, one Cargill make; two home-

made by the Perfec-

tion Company) ; 1

Mitchell crusher; 1

II. W. Petrie band

saw; 1 H. W. Petrie

planer; 1 Darling

Bros, freight eleva-

tor; 130 Chase Foun-

dry & Manufacturing

Co. three-deck cars
cars for block and

tile ; 1 Vulcan Iron

Co. 3-ton overhead

traveling crane, for

moving heavy orna-

mental stone ; 2 Fair-

banks 10-h.p. electric motors; 5 5-h.p. electric motors

(one Packard Electric Co., four General Electric Co.) ;

3 3-h.p. electric motors (two Packard Electric Co., one

General Electric Co.) ; 4 r>riggs carts.

All material is brought to the west end of the fac-

tory by rail where it is unloaded in wheelbarrows to

the various bins. From the bins, the sand, gravel,

crushed stone and cement are measured in their proper

proportions in a tw^o-wheel Briggs cart. This load

with its attendant is raised by the freight elevator to

the platform in the second story where it goes through

its particular mixer and is dumped, going by gravity

to the particular machine which is to use it. Then in

the case of the tile and block the product goes onto

the cars and into the kilns and after curing, out to

the piling yard.

The sewer pipe is stood on end between the ma-

.'»/v. I()12

Plant of the Perfection Conceete Co.. Ltd.. Pl.^nt, Winnipki
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chine and the curing room. The space is large enough

to accommodate one day's run. The next day this

tile, having attained considerable strength, is removed

to the kilns and stacked. They remain in the kiln at

least a week. All through the various lines of manu-

facture, the raw material enters the factory at one

end and goes out finished at the other end. Nothing

goes over the same ground twice.

In the kilns there is a main steam pipe 1" in dia-

meter near the floor. From this are five Yz" pipes each

8' long with 1/16" perforations about 1' apart. Steam

from the boiler is rsduced to 5 pounds pressure for

the kilns. Overhead is a water supply pipe with com-

mon revolving garden sprinklers every 10', so that

the entire kiln may be sprinkled at once.

A 60 h.p. boiler furnishes steam for the tile ma-
chines, the kilns and for heating (coil and fan sys-

tem) and also for thawing out frozen sand in winter.

The plant has operated steadily all winter with a

crew of more than 30 men and in the busy building

season the force is still larger.

The plant was planned by the company's super-

intendent, A. E. Cline, and built by day labor under

his direction.

Lockwood, Greene & Co., Boston, have completed

the plans and specifications for the four-story rein-

forced concrete kiln, sorting and drying building of

the Studebaker Corporation, South Bend, Ind. This

building will be 244' wide with sides 639' and 431', the

west end curving to follow the adjacent railroad

tracks.

Notice To Subscribers

C All subscriptions paid in advance, either to

"Concrete" or to "Cement Age," will be filled

by CONCRETE-CEMENT AGE. Subscrib-

ers who were paid in advance for both publi-

cations at the time of consolidation, will

have the expiration date for CONCRETE-
CEMENT AGE advanced on their cards to

correspond with the amount paid to each publi-

cation. The work of consolidating the sub-

scription lists is in progress, but of course it

will require some time in which to adjust prop-

erly each subscription account on the basis of

the new magazine. Every possible care will be

taken to avoid errors but some errors are sure

to creep in, and we ask your co-operation.

Please be patient—but be sure to bring these

errors to our attention. Send subscription re-

mittances and report subscription matters to

CONCRETE-CEMENT AGE, Detroit, Michi-

gan. The subscription rate for CONCRETE-
CEMENT AGE is $1.50 a year in the United

States and Mexico; $2.00 in Canada, and $2.50

in other foreign countries.

CONCRETE-CEMENT AGE.
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The Metamorphism of Portland Cement*

An Analysis of the Changes in Portland

Cement and Conditions Affecting Changes

BY ALBERT B. PACINIt

"From a petrological viewpoint, Portland cement

may be considered an artificial rock, consisting of defi-

nite minerals, and subject, as are all rocks, to meta-

morphism. The effects of metamorphism upon ce-

ment, and especially those changes in its constitution

and properties which are brought about by the action

of water, are of the highest practical importance, as

the durability of concrete structures is thereby in-

fluenced.

The most stable rock minerals, when ground to the

fineness of Portland cement and treated with water,

undergo physical and chemical changes of startling

rapidity when compared to those undergone in their

normal unsubdivided state ; this process is quite ana-

logous in many ways to that which goes on when
Portland cement is similarly treated. A systematic

inquiry into the results of such action will help to

explain causes of failure for which, perhaps, the ce-

ment itself was unjustly blamed.

The action of water upon Portland cement is a

resultant of

1. The temperature of water
A. at first added (|)
B. that may subsequently come into contact

with the SA'stem.

2. The quantity of water
A. at first added (t)

a. Size of cement particles

b. Mechanical agitation when water is

added
c. Total water added

B. that may subsequently come into contact
with the system.

3. The quality of water
A. at first added

a. having material in solution
B. that may subsequently come into contact

with the system.

a. having material in solution

b. having material in suspension.
In connection with the action of water upon cement

it may be well at this point to draw the distinction

between hydration and hydrolysis: the former is the
process whereby water molecules enter into chemical
combination with the components of cement, the latter

the decomposition ensuing when large numbers of
hydrogen and hydroxyl ions are free to enter into

combination with the ions of these components.
1. Temperature of the Water at First Added.—

Within the possible range of temperature under work-

tChemist, Board of Water Supply, City of New York.

•Abstract of a communication presented before the section of
Geology and Mineralogy, New York Academy of Sciences, January 8th
and April 1st, 1912.

JOwing to the p'jculiar auto-protective action of cement against the
action of water, the quantity of water coming into contact with cement
is a function of the size of the particles" and of meclianical stripping
of protective films, as well as of the ratio of cement to water.

ing conditions, it has been established that as the tem-

perature of the mixing water used is higher, the set

becomes more rapid. Considering the setting due to

the deposition of a network of crystals from the reac-

tion-products in the mixing water, the beginning of

this deposition would be sooner attained if the water

reached its condition of supersaturation more quickly,

and this condition would be brought about by a higher

original temperature, provided, of course, that the

dissolved substances increased in solubility with the

temperature.

With a higher temperature, the volume of water

would be greater and the viscosity less, and conse-

quently its range of activity would be increased ; that

is, it would be enabled to reach a larger number of

cement particles, and thereby more quickly arrive

at its saturation point, the deposition of the crystalline

network being, in consequence, hastened. To these

factors may be added the increase in speed of chemical

reaction by increase of temperature.

If the temperature of the mixing water be above
100° F., the setting, instead of being hastened, begins

to be delayed. If the deposition of this network were
a simple case of precipitation from a hot solution, it

would be logical to surmise that the solubility of the

compounds concerned was so high at this temperature

that they were not deposited from solution. It is

more probable that this delaying effect is due to

hydrolysis.

Hydrolysis increases with the temperature. In the

case of the weak salts that exist in the system we
have under consideration, the ultimate products of

hydrolysis are the gelatinous materials—silica in the

hydrated form, aluminic hydroxide, and ferric hydrox-

ide. The absorptive and coagulative properties of

these materials unquestionably do not compare with

the powers of the colloid which Michaelis postulates.

If therefore, the hydration of cement does not pro-

ceed in a properly regulated manner, it is conceivable

that it may become a hydrolysis, with deleterious

effects.

The setting time at these critical temperatures,

which are found to vary with different cements, is a

resultant of two opposed processes—the formation of

the crystalline network, and the destructive hydrolytic

action of water upon the constituents of cement.

Where the second process overbalances the first is the

point at which the speed of setting ceases to increase

and begins to diminish.

2. Temperature of the Water That May Subsequent-

ly Come Into Contact With the System.—The action

of hot and boiling water upon set cement is strongly

marked in the case where free lime is present, pro-

ducing after a few hours, swelling, distortion and
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cracking, and even total disintegration. A normal

cement so treated, however, preserves its original form

and volume.

The viscosity of vi'ater at high temperatures is

greatly diminished, and it is thereby enabled to pene

trate more readily the capillary and subcapillary voids,

thus reaching more quickly a larger internal area.

If, as in the case of an unsound cement, free lime is

thereby reached, it is slaked much sooner than it

would be under normal conditions of immersion, and

moreover with great violence, owing to the higher

temperature of the water, producing internal disrup-

tion, and perhaps thus opening up further avenues

to the penetration of water, with a repetition of the

slaking process.

In experiments made at this laboratory upon the

storage of neat cement and mortar briquettes in wa-
ters of low temperature under different conditions it

was found that low temperatures are adverse to the

hardening process in cement, and that this effect is

more pronounced in mortars than in neat cement.

The adsorption of calcium hydroxide by the com-
]>lex hydrogel must therefore proceed at a lower rate

at lower tcmiieratures, or, the primary hydration of

which this hydrogel is the product may proceed more
slowly at these temperatures, and so less hydrogel

be produced, either of which processes will detract

from the hydraulic activities of the mass. The latter

is probably the more satisfactory explanation, as test

specimens which were chilled at first and allowed to

return to normal temperatures showed a tendency to

return to normal strength at longer periods, while the

tendency in specimens kept continuously in cold water
was to fall further off from the normal, indicating

only a limited amount of hydrogel available for

coagulation.

3. Quantity of Water at First .Added—Sise of
Cement Particles.—The finest particles in cement, pro-

vided that they are chemically identical with the

remainder, are the most active cementitiously, because
of the ease of reaction and of the greater probability

of this action being uniform throughout the mass of

each particle. This is recognized under the micro-

scope by the ultimate disaijjiearance of these particles

as individuals upon the addition of water. Owing to

the relative insolubility of the constituents of cement,

both before and after metamorphism, each particle be-

comes covered to a certain depth with the reaction

products, which in this case take the shape of gela-

tinous films in such a manner as to offer hindrance

to the further action of water. The particles whose
diameter is smaller than or equal to the thickness of

this zone are evidently the most chemically efficient,

but on the other hand are the most susceptible to

hydrolysis.

The formation of such protective film upon the

surface of a coarse particle will so regulate the access

of water to its interior that the contents will be slowly

and normally hydrated. If the entire mass of the

particle be at once accessible to an excess of water,

the weakly acid and basic compounds at first formed
will soon be hydrolysed and shorn of their binding

power, and instead of the normal complex colloid

described by Michaelis, capable of adsorbing elec-

trolytes and so coagulating into a dense rigid mass,

a series of simpler colloids, as hydrous silica and alum-

inic hydroxide will form, which have not these powers
to so high a degree.

That the finer portions of cement are the elements

of greatest strength has been repeatedly demonstrated

by previous experimenters. A series of permeability

tests of mortars made at this laboratory shows con-

clusively that the finest particles of cement are also

the active elements in producing impermeability : that

the more water-tight mortars are made by using more
finely ground cement, when all otlier factors are

constant.

4. Quantity of Water at First Added—Mechanical
Agitation When Water Is Added.—The ultimate

strength of cement will benefit by prolonged working
up to a certain maximum time. A priori, it is legiti-

mate to surmise that the setting is hastened, within

limits.

After the maximum time referred to, which in

experiments made at this laboratory has been found
to correspond rdlighly with the time of initial set,

continued working will cause a falling off in the

strength. The formation of the coagulated colloid

is rendered imperfect and discontinuous, and the struc-

ture of the set mass reflects the weakness of its com
ponent units. It may be supposed, moreover, that

more cement has been brought into contact with

water, antl therefore within the range of hydrolysis

by this treatment, even the larger particles being

stripped of their protecting films by tJie attrition.

5. Total Quantity of Water at First Added.—
Under certain conditions, the entire range of particles

of a cement might be destructively hydrolysed, result-

ing in what is termed "drowned" cement. The effect

of an increase in the quantity of the mixing water is

known to result in a diminution of strength clearly due
to the formation of a larger amount of the products
of hydrolysis, as indicated by the larger volume of

paste observed. As before pointed out, these products
have not the hardening qualities of the hydrogel
formed by normal hydration, and moreover, the struc-

ture this formed is liable to abnormalities. Being dis-

continuous, it will not oft'er the same total resistance,

in the shape of connected films, to the passage of

water. Moreover, in the presence of an excess of
water, the working ratio of electrolytes to colloids will

be less because of the- greater dilution of the former
in proportion to the volume of colloid.

Laitance, formed when concrete is mixed very wet,
or when it is deposited under water, represents cement
which has undergone hydrolytic decomposition. From
the foregoing considerations, it is evident that the finest

particles, those most cementitiously active, are trans-

formed to laitance by careless manipulation. That
this effect is independent of actual removal of these
particles from the body of the structure has been
demonstrated by experiments conducted at this labora-

tory; in other words, laitance remaining in situ de-
tracts from the strength of the structure, as well as
laitance washed away. From these studies it was
found, however, that the effect of hydrolysis on the
strength of cement is reversible, at least to a certain

extent, although it is practically certain that cement
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treated with an excess of water will probably never

regain its normal strength.

The conclusion is justifiable that laitance must

possess adsorptive power, even if in inferior degree.

This was demonstrated by analyses of laitance, as

artificially prepared by treating cement with a large

excess of water, and of the same laitance allowed to

stand in contact with lime water, and then washed.

The lime content showed a marked increase, but did

not approach the lime-silica ratio of fresh cement.

6. Quantity of Water That May Subsequently Come

Into Contact With the System.—The solvent efifect

of water coming into contact with cement struc-

tures is best studied by the percolation test. Although

this test is designed to ascertain the resistance which

these materials ofl:er to the flow of water, it is evi-

dent that this resistance is not a consant quantity.

The temperature and pressure of the percolating

water being constant, the flow is diminished by ce-

menting and clogging, and increased by erosion and

solution: the quantity of water flowing through the

mortar or concrete, therefore, is a function of the

balancing of these processes.

Cementing may result from deposition of material

originally in solution in the percolating water, or dis-

solved from one portion of the structure and deposited

in another.

Clogging, similarly, results from material originally

in suspension in the percolating water, and deposited

in the pores of the concrete, or from material eroded

from one part of the mass, either mechanically or as

a result of solution of the attaching portions, and

deposited in another part.

Erosion per se is a negligible factor; that is, the

flow of pure water carrying no suspended matter will

have a very small mechanical effect upon a hard, in-

soluble material. When the water is armed with sus

pended matter its corrasive effects become proportion-

ally magnified.

Solution is the most important factor in the pro-

cess of percolation. Following the order laid down
by Van Hise for the natural rocks, the basic ma-

terials removed are (1) the alkalies, and (2) the

alkaline earths, calcium first, magnesium second. Since

the alkalies exist in cement in the proportion of little

over 1 per cent, and are not essential to the hydraulic

properties or the strength, their solution is a matter

of little consequence, except in that it may result in

solutions which react upon the lime compounds and

render their solution more easy of accomplishment.

The removal of magnesium compounds proceeds at a

lesser rate, although there is a greater percentage of

them present, and their removal, in the main, may
be dismissed as insignificant.

Since more than half the weight of fresh cement

consists of lime, and since the strength of cement de-

pends for the greater part upon the presence of calcium

hydroxide, its removal is the factor of the greatest

importance.

Although the removal of an adsorbed electrolyte

from its colloidal captor is much slower than the re-

verse process, yet the infiltration of water through a

cement structure will accomplish it in time, and finally,

in its completion of the metamorphic process will

hydrolyse the remaining compounds, and finish the

X40]

transformation from the complex to the simple, leav-

ing a mass of material of little or no mechanical re-

sistance as an end product.

The effects of solution are enhanced, as will be

shown, by the presence of dissolved electrolytes in

the permeating water, and since in all natural condi-

tions there is an appreciable burden of saline material,

this effect is accelerated. On the other hand, the

general effect of percolation upon the strength is a

decreasing one, because of the reversion of the soluble

material to a less soluble form, and the consequent

protection afforded by the insoluble portions of the

system decreasing the exposed area of soluble material.

It may be laid down as a general principle, from

experiments made in this laboratory, that the cement-

ing effect in moderately dense and dense concretes

outweighs the solvent effect; that is, the percolation

tends to diminish by "healing."

Where the effect of water is confined to the ex-

terior of the cement structure, it is needless to say,

all these effects are only experienced in a greatly

moderated degree.

Experiments made at this laboratory indicate that

concrete offers less resistance to the flow of water

when the direction of flow is parallel to the bed than

when at right angles to it, as is the case in the strati-

fied rocks. In its applications, the result would be

to enhance lateral percolation, and in the case of

disintegration would exercise a localizing influence.

7. The Quality of Water at First Added—Hav-

ing Material in Solution.—It has been shown by Rohl-

and that the salts which respectively accelerate and

retard the setting of cement are the same as those

which accelerate and retard the hydration of quick-

lime. Their influence on the setting of cement is an

intricate chemical problem which is as yet only in a

partially clarified state.

The effect of such dissolved salts upon the ultimate

strength may be stated in general as deleterious. This

point is of marked importance in construction, as the

problem of mixing water is often solved by using

the water nearest at hand, without further inquirj'

into its qualities. It is the custom indeed to specify

that such water shall be free from oil, acid, strong

alkalies or vegetable matter, yet the presence of large

quantities of dissolved neutral salts in water used for

construction is easily overlooked. It is of the utmost

importance that the water be subjected to such addi-

tional tests as will reveal its mineral content.

The results of tests made at this laboratory, in

which dilute solutions of a large number of electro-

lytes were used for gauging neat and mortar specimens,

show that although there is a temporary augmenting

of the strength over that obtained in specimens mixed
with pure water, at the later periods this difference

became a loss. The early increase is probably due to

additional cementing or void-filling material precipi-

tated in the pores by reaction between the added elec-

trolytes and the solutions resulting from the action

of water upon cement. This deposited material, in

its later history, evidently reverts to a soluble form
and is washed out, leaving abnormal voids, else in its

growth may disrupt the cells it occupies, in either

case reducing the strength.

There is a strong analogy between the action of
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mixing water containing dissolved electrolytes and

the action of excess water, that leads to the tentative

conclusion that these electrolytes may act as accele-

rators of hydrolysis, in addition to their metathetical

action. Under certain conditions, the addition of clay

to cement was found to retard the hydrolysis in each

case. The effects of these two treatments were also

found to be additive when superimposed upon each

other.

8. The Quality of Water That May Subsequently

Come Into Contact With the System—Having Material

in Solution.—The action of waters containing dissolved

salts upon concrete structures has been a fruitful field

for investigation recently and much work is still being

done upon the subject. A large part of the mischief

done by the saline waters so far found harmful has

been admittedly the result of mechanical action, the

crystallization or efflorescence of these salts disrupting

the concrete when the contact of the water was inter-

mittent. Much of the harm, however, is traced to di-

rect chemical action, and recent literature on the reac-

tions involved has been quite copious. Discussion here

is therefore superfluous ; tlie tictivities of the Board of

Water Supply, as far as they have been carried, have

been towards the discovery of remedial measures.

For the sake of convenience the natural waters

of neutral reaction may be classed together, as they

differ mainly in the proportions of the dissolved salts,

the same salts being common to nearly all of them.

It may be stated broadly, in this case as well, that in

addition to the specific metathetical reactions between

these salts and the separate components of cement, it

is quite likely that they also act as accelerators of

hydrolysis, even after the cement has attained the

greater part of its ultimate strength. Their tendency

then is to break down the essential constituent of har-

dened cement, the complex hydrogel of Michaelis.

and to transform it into simpler products of little

or no strength. As part of their attack may be

reckoned the volume changes resulting from reactions

of direct substitution causing expansions which dis-

rupt the cement and open up its interior to further

attack.

Using the salts which occur in these waters, and

in larger concentrations than obtain in practise, it

was found that high silica cement resisted the attack

much better than low silica cement, and that finely

ground cement was more resistant than coarsely

ground, possibly because of its greater impermeability

when set. The strength at early periods in experi-

ments of this type shows an increase which is prob-

ably due to precipitation in the pores of void filling

material, as before observed, which may later revert

to a soluble form, or the strengthening effect of which
is neutralized by its growth and consequent disruption

of the cement structures.

Much remains to be done to discover preventive

measures, as the conditions of construction are neces-

sarily such that these solutions, dilute or concentrated,

are always coming in contact with concrete structures,

and exact quantitative determination of their danger-

ous possibilities is vital.

9. The Quality of Water That May Subsequently

Come Into Contact With the System—Having Material

in Suspension.—Where water has immediate access

only to the outer surface of a mass of set cement the

effect of its moving suspended matter is a corrasion of

the dense surface skin and ultimate removal thereof,

gradually rendering the interior more accessible.

The speed of the process depends upon the velocity

of the water and the size of the suspended material.

External effects, however, are generally of no great

moment. Where the pressure of the water is such

that there is a marked motion thereof in the pores

of the concrete, the suspended material is furnished

by the structure itself—small particles of cement, or

grains of sand from the mortar, are whirled around
by the current, and shortly enlarge the cavity in which
they are rotating until it merges with some adjacent

cavity. Under favorable conditions this process may
continue until the interior of the structure is markedly
boneycombed.

A factor which neutralizes this flow is the choking
of the pores by sediment, coming from the water it-

self, or furnished by the action of the water upon
the concrete. If the flow is oscillatory, as in concrete

exposed to the range of the tides, this protective effect

will not be so marked. Diatoms and other micro-
scopic organisms with siliceous or calcareous tests

undoubtedly play an extensive part in the preliminary

stages of this internal mechanical action, by choking
the capillary spaces. At the same time the organic

debris thus introduced may by its decomposition give

rise to compounds, as carbon dioxide and hydrogen
sulphide, which have an accelerating action upon the

process of solution, and the silting effect may thus be
neutralized or even overbalanced.

United States Consul Homer Brett, at Maskat,
Oman, Arabia, writes that most of the houses in

his district are built with flat roofs and that many
of these are made of a sort of concrete, sometimes
using a rather inferior native material for binding
the aggregate and sometimes using Portland ce-

ment. They are covered with a plaster which is

only approximately waterproof and which is easily

broken, so that the people suffer a great deal in

rainy reasons, inasmuch as the roof covering not
only lets water through, but soaks full of water
and retains dampness for a long time. Mr. Brett

believes that there is a market in his district for

waterproofing materials which may be used in such
roofs.

Absolute solidity and entire freedom from vibration

is necessary in a laboratory balance table. Mines and
Minerals reports that at the Butte School of Mines
balance tables have been built using concrete for its

solidity. A concrete pillar is built up of the size neces-

sary for a balance table and the wooden frame of the

table is built around this pillar, the pillar projecting

about ^" above the surrounding table level. Instead

of bolting this wooden frame to the concrete, as is

commonly done, it is left entirely free, so that any
vibration which may be communicated to the wooden
floor upon which it rests in no way affects the concrete

pillar, which is built up from the earth below.
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Traveling IM.atkokm in Use in Viaduct Sidewalk (^onstkuciiun

A Movable Platform In Viaduct Sidewalk

Construction

BY C. M. KURTZ*

In the construction of the reinforced concrete side-

walks of the Mission Bay Viaduct, San Francisco.

Cal., by the Southern Pacific Company, two movable

or traveling platforms or "carriages"' of novel design

were employed to place the laborers in convenient posi-

tions for applying the straight-edge to the freshly

placed concrete, "floating" the surface of the side-

walk, and for marking the same into squares.

f

The viaduct sidewalks are of cross-section as shown
in Fig. 1, Ay^" thick by 10' 10" wide and as will be

readily observed, quite inaccessible for working pur-

poses except from above. The concrete was made up
of 1 part of cement to 2 parts of sand to 4 parts of

gravel and no "topping" coat was placed. The 4^"
slab of concrete is therefore homogeneous and the

maximum strength for that thickness thereby acquired.

The first of the carriages constructed is shown in

the reproduction of the photograph. Fig. 2, the la-

borer working thereon at the time the photograph was
taken being in the act of "floating" the surface. The

•Construction Department, Southern Pacific Co.. San Fr;

t.\ general mention of this device was made in Concrete, January,
1912, p. 49, with the reproduction of a photograph.

second carriage is seen in the background of this illus-

tration and was being used in straight-edging of

freshly dumped concrete. The second proved to be

the better design of the two, being slightly heavier

and of more rigid construction. It is shown in the

drawing. Fig. 1.

Briefly described, this carriage consists of a frame-

work made up of four 3^" x 2" wrought iron verti-

cals suspended from two transverse l34" round iron

rods, at the ends of which are two pairs of wooden
wheels, the pair on the left to run on top of the via-

duct girders and the pair on the right (provided with

flanges) to run on the top pipe of the viaduct fence.

As the top of the fence is about two feet lower than

the upper flanges of the girder, the rods are bent

downwards and reversely at the right and held ver-

tically in that position by a connecting member, a

l"x4" board with two Y^" U-bolts. These U-boIts

also tie the vertical portions of the 1J4" rods to the
y^" x2" verticals adjacent. The vertical members are

joined longitudinally by two 2" x 5" x 8' 10" boards
at the upper ends, and by two ^A" x 2" wrought iron

members at the lower .ends. These latter or lower
chords of the carriage support the two (or three)
2" X 12" planks for carrying the laborers. Welded to

the upper ends of the four verticals and passing
through the 2" x 5" upper chords are %" bolts pro-
vided with cranknuts. the latter for conveniently ad-
justing the elevation of the platform planks to a suit-
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able height (about 6") above the surface of the side-

walk. Rigidity of the frames is secured by X-braces

on the sides and top, consisting of 1" x 4" boards.
^

The carriages being of light construction were easily

moved over the work as was necessary by hand, and

they gave excellent satisfaction for the purpose for

which they were designed.

Renewed Discussion of Concrete Sands

The important discussion of concrete sands intro-

duced some years ago has been revived by an article

in Engineering Nezvs, written by John R. Freeman,

consulting engineer, Providence, R. I. Mr. Freeman

states that it is a fact beyond all doubt or question

that here and there are banks of sand and gravel

which upon ordinary inspection appear ideally perfect

for making mortar and concrete, but which are never-

theless dangerous in the extreme and all because of

some ultra-microscopic content probably similar to tan-

nic acid (in a colloidal film around the sand grain),

which works in some mysterious way to prevent the

union between the cement and the sand grains.

The author cites an occasion where he found at the

site of a proposed dam what promised to be a most

economical resource in the shape of excellent sand

and gravel, but upon being tested some of the samples

of 1 :3 mix—six days in water—hardly maintained

their integrity while being placed in the clamps and

before any load was applied. The cement was of a

"brand that had given excellent results with other ag-

gregates. The tests were made by Sanford E. Thomp-

son. The subject was called tathe attention of several

experts, who advanced various theories in explanation

of the defect, among them E. E. Free, an investigator

in the borderland between chemistry and physics, for

some years past connected with the Department of

Agriculture at Washington, D. C, and now engaged

upon physical and chemical investigations for the Bu-

reau of Soils, with particular reference to the means

by which the plant is able to take into solution the

mineral ingredients, silica, etc., required to strengthen

its constitution. Mr. Free had run across analogous

phenomena in studying the relative fertility of different

soils. He said that in popular terms the situation

•could perhaps best be explained by considering that an

•extremely thin film of a complex form of tannic acid

surrounded each grain of the troublesome sand, and

prevented its chemical attachment to the cement; that

these complex organic acids had a strong tendency

to thus spread themselves thinly and strongly adherent

•over the outside of the siliceous material and that the

reason why one particular brand of cement was able

to break through this filmy barrier so as to get a firm

grip upon the sand grain, was because of its containing

a small quantity of some form of alkali that united

with this acid film, or somehow changed its colloidal

state.

Discussing the matter editorially, the News reviews

"briefly the history of investigation along this line and
treats the subject in part as follows:

A tendency to stiffen the sand test was shown in

the following clause from the Report of the Joint

Committee on Concrete and Reinforced Concrete:
Mortars composed of one part of Portland cement and

three parts fine aggregate by weight, •when made into bri-

quettes should show a tensile strength of at least 70% of the

strength of 1 :3 mortar of the same consistency made with

the same cement and standard Ottawa sand.

This clause, if inserted in concrete specifications,

would exclude many defective sands even though it

does not help in the question of what makes them de-

fective. Unfortunately, it is rarely called into play.

There are a number of reasons for this, principal

among which is the reluctance of engineers to force

the contractor to make what he considers an unusual

and unnecessary test. There are also the difficulties

of sampling and storage to overcome, but in the main
the trouble lies in the inertia of established custom.

Attempts are being made by several societies to bring

this matter of definite sand specifications to a head

and we may expect a marked advance in the near

future.

We are quite aware that these defective sands are

the exception rather than the rule and that there will

be a number of engineers and contractors who will

think the whole investigation a highly interesting labor-

atory amusement of no value whatsoever to practical

construction. The fact remains that there are sands

whose availability for concrete aggregate cannot be

predicted under any of the ordinary methods now in

vogue, and that every so often one of these sands gets

into a structure to its detriment. The reasonable thing

to do then is to provide some practicable test for such

sands, and to devise such a test intelligently requires

a knowledge of the reasons for the defects in the sand.

Messrs. E. Ellmer & Co., Stettin, Germany, builders

in cement and reinforced concrete, have constructed

a petrol-motor boat which is entirely built in reinforced

concrete, the keel, heelpost, frames, shell and bulk-

heads being all made of this material. The boat is

intended for pleasure trips on the River Oder, and a

moderate speed only is intended ; the boat, 7 meters

in length and 1.75 meters in width, is not to run at

more than 6 miles per hour.

The value of concrete in tree dentistry is very gen-

erally recognized and a development of this idea is

found in a report of an interesting experiment in

Missouri. A. G. Higgins, Trusswall Manufacturing

Co., Kansas City, Mo., writes that a square wooden
porch post had practically rotted away at the bottom.

A carpenter, in making repairs, cut out the decayed

wood, filled the hole with concrete, smoothed it off

carefully and painted right over it when the post was

painted.

Leonard C. Wason, president of the Aberthaw Con-

struction Co., Boston, states that in one case the sav-

ing of concrete by reducing the size of columns on

successive floors was $2.30 per column. On the other

hand, the increase in form cost was $5.70 per column,

entailing a loss of $3.40 per column. This is a very

good example of why it is cheaper to use the same
size columns on successive floors than to reduce the

dimensions. To avoid frequent changes in column
sizes, the column reinforcement may be varied in suc-

cessive stories.
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Proposed HiiildiiiK Codes for New York City

and Pittsburgh

BY EDWARD GODFREY.*

I have before me what appears to be the complete

building code proposed for New York,t and the por-

tion of Pittsburgh's proposed building codcj that re-

lates to reinforced concrete. There is a notable fea-

ture in these two codes as regards shear in steel rods

in concrete. Neither of them gives any unit for such

shear. It is a common thing in regulations relating

to concrete structures to allow 10,000 or 12,000 lbs.

per sq. in. of shear on steel rods embedded in concrete.

As I have repeatedly pointed out, the fallacy of this

is apparent.

Stirrups and shear members and the alleged "stress"

they take is another favorite theme for building codes

and for writers on this subject. These are elaborated

in the Pittsburgh code, but are quite conspicuous by

their absence in the New York code. On the other

hand, the New York code, on page 81, refers to shear

allowed on concrete "when all diagonal tension is

resisted by steel." This looks at least like an enter-

ing wedge for safe and sane design. For if the di-

agonal tension is resisted by steel, any sane individual

would look for full anchorage both above and below

the section where "all diagonal tension is resisted by

steel," and would not imagine that floating stirrups

or shear bars can perform this important office. I

have always maintained that stirrups, and shear bars,

and reinforcing bars bent up and not having full an-

chorage beyond the support, cannot properly resist the

diagonal tension in a beam.

One form of reinforced concrete design open to

criticism, the rodded column, is allowed in both codes;

in the New York code, on page 83, it is rightly, though
possibly inadvertently, called a "plain column." This

is the king of wreck breeders. Every great reinforced

concrete wreck has had plain concrete columns with

slender upright rods embedded in them; but it seems

that it will take a disaster on the order of the Titanic

or the Iroquois fire to waken up engineers and the

public. The latest wreck, which occurred in the Pitts-

burgh district, has had a very salutary efifect on the

design of the columns of some large buildings being

erected in Pittsburgh, and the change was in the addi-

tion of hoops or spirals.

The deplorable feature about most of the faults

in the building regulations is not that the construction

allowed is comparatively weak but that it is apt to be

positively dangerous. A battened post, cast iron col-

umns in a 12-stor}' building, concrete shafts with slen-

der rods in them (without closely spaced hoops), gir-

•Pittsburgh, Pa.

^iProposed Building Code for the City of New York prepared by the
Joint Committee on City Departments of the following organiations:
New York and Brooklyn Chapters American Institute of Architects;
Building Trades Employers' Association; New York and National
Boards of Fire Underwriters; .^merican Institute of Consulting Engi-
neers; New Y'ork Society of Architects; and the building superintend-
ents of the five boroujhs of Greater New York.

tReport of Committee on Reinforced Concrete as submitted to and
orderea issued by the Commission for the Revision of the Building
Laws, Pittsburg, Pa.
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ders with end shears of 100 to 150 lbs. per sq. in. and

having no diagonal steel that is anchored beyond the

edge of support—these are not merely comparatively

weak, they are dangerous. They all have wrecks to

their discredit. One could view with equanimity a reg-

ulation that allows 9,000 lbs. per sq. in. on cast iron

columns instead of 8,000. But when 800 lbs. per sq.

in. is allowed on a so-called reinforced concrete col-

umn, and a well-seasoned column of this identical de-

sign failed under 200 lbs. per sq. in., the error is seen

to be not one of degree but is a fundamental error;

the style of design itself is erroneous. The column
failure to which I refer occurred not three months
ago and not far from here.

In the matter of live loads to be used in design

there is little to criticise in either code. It would
seem, hovi'ever, that a flat roof ought to be designed

for the same live load as a regular floor, because such

roofs very often have rooms or pent houses built upon
them later. The New York code calls for 40 lbs. of

live load on such roofs, and the Pittsburgh code but

25 lbs.

On page 37 of the proposed New York code it re-

quires that methods of construction must be installed

the same as tested. This would preclude the use of

a 1" layer of reinforced cement mortar overlaid by a

6" layer of soft tile for wide span slabs, based on

tests of slabs that included in addition to the above a

2 or 3" layer of cement mortar above the slab. This

was done in a large building in Pittsburgh.

The New York code, on page 40, requires that

hollow building block stand an ultimate compressive

test of 750 lbs. on the gross section and absorb no
more than 10 per cent of water. A set of specifica-

tions on concrete construction recently balloted on by
the National Association of Cement Users gives these

values as 1,000 lbs. and 5 per cent, which is very much
better. This set of specifications, by the way, is an

excellent one. The only fault I could find with them is

that they recommend heating the materials in cold

weather.

On page 73 of the New York code a very wise pro-

vision is given. Segmental arches are required to have

steel tie rods of the proper size, spacing and location

to resist the thrust. It is common to see segmental

arches with little or no provision to resist the thrust.

I recently examined a plan in which wide-span arches

had no tie rods whatever.

On page 83 of the same code there is a joker in

paragraph 15. Columns are allowed to be strained

20 per cent above the regular limits if the aggregates

are carefully selected and the mixture is somewhat
richer. It is easy for the designer in the office to say

that in a certain spot a special rich mixture must be

dumped and that carefully selected aggregates are to

be used in these particular batches. It would keep

several inspectors busy to see that this was carried out.

This paragraph is not a practical one. It would be

used as a loop hole to skimp the design and still not

violate the code.

In the Pittsburgh code tliere is a formula for the

distribution of load two ways in a slab supported on

four sides. This formula is an importation ; it is not

based on any rational analysis ; it is not substantiated
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b).- any tests ever made; it is discredited by the very

committee which gave it forth and by this code itself

in the same paragraph with the formula. This para-

graph says : "If the length exceeds one and one-half

times its' breadth, the entire load shall be assumed to

be carried by the transverse reinforcement." This is

as it should be. But the formula in the code would

show that only 83 per cent of the load is carried by

the transverse reinforcement at this limit. This is

the inconsistency and error of the formula.

The New York code wisely omits mention of rein-

forcement for compressioi> in beams. The Pittsburgh

code gives countenance to this fallacy. True reinforce-

ment for compression in beams would require either

stiff steel members or rods held in by steel wires or

rods at close intervals to prevent bulging up. The

latter is not practical because of the expense. There

is the same objection to a beam "reinforced" for com-

pression in the ordinary way as to a rodded column.

The provisions of the Pittsburgh code as regards

columns are most unsatisfactory and confusing. Ap-

parently wires tied around column rods in square

columns are called "rectilinear hoops." Who ever

heard of square hoops? The code is apparently cun-

ningly worded so as to admit square column with a

slender rod in each corner wired with "square hoops"

at wide intervals on exactly the same basis as real

hooped columns. There is no comparison between the

strength of these.

Tlie sketch herewith

shows the section of a col-

umn that would seem to

pass the proposed Pitts-

burgh code as a hooped
column, good for 750 lbs.

per sq. in. on the concrete

and 7,500 lbs. per sq. in. on
the steel rods. Query—How does wire B hold rod A
against buckling? This is the section of a seasoned

concrete column that failed under 200 lbs. per sq. in.

recently.

The Pittsburgh code, on page 19, allows rods to

be bunched in the bottom of a beam until they are

within %" of touching in a horizontal direction and

J^" of touching in successive layers. How could steel

ever be gripped by the trifling amount of concrete in

these laminae?

In the matter of shear reinforcement, the Pitts-

burgh code is woefully lacking. It would allow the

worst that has been found in the worst wrecks re-

corded.

This code would allow sketches (o) and (b) with
120 lbs. per sq. in. in shear in the weak section. This

is just a little less than the probable ultimate strength.

This is a feature very common in wrecked buildings

and bridges ; that is, so-called shear reinforcement

such as shown at (a) and {h) and unit shears of 120
lbs. per sq. in. and more. Steel placed as in sketch

(c) would really reinforce a beam where it needs rein-

forcement for shear.

A hook is sanctioned as a splice for rods in the

Pittsburgh code. This ought not to need any comment.
In several instances the language of the Pittsburgh

code is devoid of definite meaning.

When building code commissions realize that. the

Fig. 1

whole sum and substance of reinforced concrete

knowledge is not bound up in the minds of the com-
mercial designers, and that independent engineers are

not laboring to annihilate reinforced concrete, they will
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probably take some advice from sources outside of

those who are vitally interested in "acreage" and "cubic

feet" in reinforced concrete construction. The result

will be safer building laws.

State Supervision of Bridges.

In an article in Engineering Neivs describing the

rapid construction of a small concrete bridge in Illi-

nois, P. E. Green, consulting engineer, takes occa-

sion to refer to the supervision of highway bridges,

and makes the following suggestions:

x\ll country highway bridges should be built un-

der the supervision of a state engineer, having full

authority and ample powers by law. One reason for

this is that the consulting engineer has little author-

ity when employed by the township. In fact, the

contractor often ignores him and deals directly with

the highway commissioners. Under the present sys-

tem an engineer is rarely employed for anything

except to make the plans, and very meager plans

are desired.

Almost always, under the present system, both

cnotractor and engineer are forced to be politicians,

and much of the work is acttially the result of pro-

motion by the contractor.

Most highway commissioners have little concep-

tion of an engineer or his duties, and if they employ-

one it is as likeh' as not to be tlie contractor who is

bidding on the work.

The contractor, as a rule, is much superior, men-
tally, to the men under whom he works.

Under the present system, in Illinois at least,

competition is practically strangled.

Only a strong central authority can hope to cope
with such a situation.

The supervision of the state should only apply to

the country districts, and not to incorporated cities

and towns.

[46]
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Motor I'ransportation for the Contractor

Facts and Figures as to Operation from

Tests by Two Large Contracting Companies

BY ROLLIN W. HUTCHINSON, M. E.

The necessity for efficiency and economy in all

lines of business is nowhere more pressing than

among contractors and builders. Modern compe-

tition demands the closest attention to details of

methods and cost of operation.

Among the problems confronting the contractor,

the disposal of waste and the haulage of building

material is one of the most important. The increase

in the cost of maintaining a horse equipment and

the necessity for speed limit the use of horses to

a comparatively narrow lield, as compared ^with

mechanical methods of moving material.

The rapid progress of the motor truck industry

and the present reliability of service provided by
motor-driven vehicles, places at the disposal of the

contractor a means of increasing his efficiency and

reducing his operating costs. That engineers and

builders have given this subject their serious con-

sideration is proven by the increasing number of

motor trucks in use by contractors throughout the

country. The introduction of the motor truck into

the contracting field is comparable in importance

to the introduction of the steam shovel and the air

drill.

In the following typical cases the ability of the

motor truck to save money and do the work has

been well proved.

The problem of removing muck and tunnel rock

from the Catskill aqueduct shaft, in New York City,

is a serious one. The Pittsburgh Contracting Co.

is building that part of the tunnel lying between

176th and 106th street. They are using motor trucks

to remove material from the lower shaft to the dump-

ing ground at 129th street and the Hudson River.

After making several tests with motor trucks in

this line of work, the company installed two 63/2-ton

Saurer trucks. The distance from the farthest shaft

to the (lumping ground is about two miles. With
horse-drawn carts it would be necessary to have

a large number of teams of small capacity to do this

work. Every effort is made to keep the truck in

constant motion. To effect this the loading of the

truck is done at the shaft mouth from chutes as

shown in the illustration. The truck, carrying a

4-yd. skip bucket, is driven under these chutes

and the material loaded directly from bins into the

skip. The trucks are equipped with special plat-

form bodies designed to hold these buckets rigid.

It is proposed to attach to each truck a trailer

carrying a similar skip so that the total load for each

trip will be approximately 13 tons. It is expected

that by having the buckets suspended under the

chutes leading from the bins that they may be

loaded while the truck is making a trip and a great

P- Up*

Motor Trixk Handling Cement up Steep Gr.^des for
fATSKll.I. AofKrUXT

Hauling Steel in Pittsburgh

Loading Cement on Truck for Catskill Aqueduct
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deal of time saved in this way. The skips are

removed at the dumping ground by a derrick boom
equipped with a dumping line. This line is hung

from the end of the boom and is attached to a hook

riveted at the rear and at the bottom of the bucket.

The load is carried out over the dump by means

of a hoisting line attached to the bucket, at a point

slightly in front of the center of gravity. When
the point at which it is desired to dump the load

is reached, this hoisting line is slackened and the

load is taken on the dumping line, which tilts the

bucket forward and discharges the load.

Each truck makes an average of 12 trips per day,

carrying 42 cubic yards when operating without a

trailer.

It is estimated that 300 working days in the year

is the maximum that a truck may be expected to

operate. This allows time for overhauling and

holidays.

6V^-Ton Truck Without Trailer

Table I

The material is excavated from aqueduct tunnel and the

time of loading and unloading is three minutes. The material

is dumped into bins and then to buckets by chutes at the shaft

mouth. At the dumping ground the bucket is hoisted oflF the

truck and dumped.

Conditions—
300 days per year

50 miles per day

15,000 miles per year

3^ yards per trip in single bucket

42 yards per day of 8 hours.

Investment— ,

654-ton Chassis $6,000.00

Special platform body 300.00

$6,300.00

Fixed Charges—
Interest on $6,300 at 6'^i $ 378.00

Insurance : Liability to persons 75.00

Depreciation (not figured)

Driver at $21.00 per week 1.092.00

Garage at $17.50 per month 210.00

$1,755.00

Operating Charges—

•

Maintenance at 4c a mile $ 600.00

Gasoline at 2.4c (5 miles to a gallon) 360.00

Tires at 5.5c (8,000 mile guarantee) 825.00

Oil and grease at Ic per mile 150.00

Total cost per annum $3,690.00

Total cost per day 12.30

Total cost per yard 0.292

Total cost per mile 0.256

Figuring the cost of hauling this material accord-

ing to the table, where the motor truck is operated
without trailer, the cost per cubic yard is approxi-
mately 29c, against 80c where horse equipment is

used. The interest in this case is figured on the

full investment and no depreciation is charged
against the truck. Interest is normally figured on
half the investment as an average charge during
the entire life of the truck; the depreciation is fig-

ured on a mileage basis covering the estimated life

of the truck. If the figures shown in the table were
altered to conform to this standard, the sum of

$432 should be added to the total yearly cost. This

would bring the daily cost to $13.74, making the

cost per cubic yard Zi cents. From the standpoint

of earning power, these figures show that the truck

without the trailer hauling 42 yards per day actu-

ally earns 47 cents per cubic yard or a net profit of

$19.47 per day over the horse equipment.

Among contractors the customary amount charge-

able to depreciation on all kinds of equipment is

said to be 60 per cent on a three-year contract,

making an annual charge of 20 per cent. If this

method were used in figuring costs for operation

of a motor truck in the same capacity as in the

table, the amount chargeable to depreciation would
be $1,260 per year—$4.20 per day—and the total

cost per cubic yard increased to 39 cents. This

would still leave a large margin of profit to the

credit of the motor truck, against horse-drawn

equipment.

Estimating the cost of handling this material by
motor 1,ruck with trailer when the interest is figured

on half the investment and the depreciation is based

on the mileage life of the truck, we find the cost

per cubic yard to be 33 cents. By using a trailer

in connection with the truck a much greater reduc-

tion of cost can be made. The additional invest-

ment entailed and the maintenance of the trailer

would be more than offset by the increased capacity

and the cost per cubic yard would be reduced to

approximately 17 cents. Aside from this earning

power of the truck, the ability of these trucks to

move large quantities of material rapidly enables

the other work carried on by this company to pro-

ceed much more rapidly than it could do if a horse

equipment were used.

Another contractor using one 63^ ton Saurer

truck, hauls cement and building material over

seven miles of very hilly country. Some of the

grades encountered by this truck are from half a

mile to one and a half miles long and vary from 8

to 15 degrees. Nine trips per day over these roads

made an average days work for this truck. It is

loaded with 110 bags of cement on each trip, making
an average load of 10,450 lbs. In this work the

truck replaces 12 teams of horses, costing $5.00 per

day for each team. One of these teams, making
approximately two trips per day over this road,

would carry 8,000 lbs., or 80 bags of cement. Twelve
teams would, therefore, carry 96,000 lbs., or 960 bags
for approximately $60.00, or 0.063 cents per bag.

The motor truck carries 990 bags per day
for approximately $17.00, or 0.017 cents per bag.

The Empire Engineering Co., working on a con-

tract requiring the constant haulage of large quan-
tities of cement and lumber, installed two five-ton

Mack trucks. These trucks made two trips per
day over 18 miles of good road, replacing a horse

equipment of ten teams. These trucks, loaded only

one way, hauled approximately 20 tons of building

material a day, at a maximum total cost of $40.00

or $2.00 a ton. If this work had been done by the

ten teams the total cost would have been approxi-

mately $50.00 per day or $2.50 per ton.

The Keystone State Contracting Co., Yonkers,
N. Y., uses a 6^-ton Saurer truck, with hand dump-
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Loading Rock fhom liiNs to Motok Tkuck PuhhAKiNG To Unload Tkick with Lines i-kum Dekhick
Boom

ing body, hauling cement, coal and miscellaneous

supplies. This truck makes local deliveries over

good roads but in a very hilly section where the

grades are constant and heavy : it replaces ten

teams and the service rendered by this truck enables

the company to carry on its building operations

much more efficiently and economically than when
a horse equipment was used.

The opportunities for utilizing the motor truck in

contracting work are many and varied. Aside from

the increased speed and capacity obtained by using

motor trucks, the auxiliary devices with which the

motor truck may be equipped are of great value in

general contracting work. These devices have been

in use a long time with horse-drawn carts and their

application to contracting work is well known, but

their development as applied to motor-driven equip-

ment is not generally realized.

Too much stress cannot be laid on the importance

of time in connection with motor truck work. The
horse during the course of the day's v^-ork requires

many rest periods, especially after a long haul over

a severe grade, and the efficient use of horse equip-

ment demands that fully as much of the working

day be given over to stops as is devoted to keeping

the team in motion. For this reason, the capacity

of the horse is limited to his endurance, and this,

in turn, is dependent upon conditions which are not

under the control of the contractor. A period of

very hot weather or a sudden fall in temperature,

covering the streets with ice or snow, may render

the horse almost useless ; while if the weather con-

ditions are favorable a number of heavy grades may
necessitate either a reduction in the amount of work
done by a single team or an increase in the number
of horses required to pull a single load.

It is therefore clear that the time taken in unload-

ing such teams or the time spent by the teams in

waiting to be loaded is not in reality wasted time,

but a necessity in the efficient handling of such

work.

The motor truck has none of the limitations of

the horse. While it is kept well oiled, well adjusted

and supplied with fuel, it is always ready to work.

It is not affected by hot weather nor do heavy

grades require that it take a rest at the top of the

hill. If it is to make money, however, it must be

kept in motion. For this reason a motor truck

should not be given the same treatment accorded to

horses, even though it may be worked on the same
job. Motor trucks should not be allowed to stand

for hours in line with horse teams and then blamed
for not doing more work than the horses.

It is quite as important to arrange for the con-

stant movement of a motor truck equipment after

it has been bought as it is to use great care in the

selection of that particular make or type of truck

most adaptable to the work that it is to do. By far

the greater part of time unavoidably lost is lost in

loading and unloading by methods that were used

in connection with horse trucks, often no attempt

being made to make use of the devices already avail-

able for saving time. Any device that can be
installed to shorten the time necessary for stops

will pay for itself and earn money right along.

Two loading and unloading devices that have

been used for years by contractors are readily avail-

able for use in a modern form with motor trucks.

The dumping body and the winch have been used

by contractors as an important part of their equip-

ment for years, but they did not reach their highest

development until after the introduction of the mo-
tor truck into this field.

The use of the power-driven winch on motor
trucks is becoming more common every day. This

device is operated by the engine and is connected

with the driving shaft and controlled by the truck

driver. It is used in many cases with a crane or

derrick for loading or unloading trucks. This crane

or derrick may often be attached to the truck itself

and so arranged that any part of the load may be

removed without disturbing the surrounding units.

A truck equipped with a power winch may be driven

along the side of a building under construction and

may hoist its load to the upper stories, saving much
time in doing away with the labor and expense of

rehandling the material.

It is possible in many cases to use removable bodies

or racks as a means of saving delays due to loading

or unloading. These bodies may be loaded and un-
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loaded by means of the winch and may be placeJ in

any position that may seem convenient. If the motor

truck is operated in connection with horse trucks, the

winch may be found to be extremely valuable in assist-

ing the horse trucks over rough places or where foun-

dations are being dug, in pulling them up the steep

incline leading out of such excavations.

The power dump truck on which the body of the

truck is raised by a shaft geared to the main engine

drive is one of the greatest lalior and time saving de-

vices used in connection with motor truck work. It

is operated by the driver without leaving his seat and

may be stopped and held at any desired angle. This

body, however, is available for hauling ordinary build-

ers' supplies and is particularly desirable where some

of the material used is of such character that it slides

readily and is not injured by rough handling. In

•dumping stone, sand, a.sphalt and other road materials,

the body may be elevated by the driver w^ithout leav-

ing his seat and when the desired elevation is attained

the machine may be driven slowly ahead, spreading

the load over a considerable surface. The full load

may be dumped in this manner from a 7 ton truck in

35 seconds from the time of it? arrival at the dumping
ground, without the necessity of the driver leaving

his seat.

If as a contractor you are not using motor trucks,

ask yourself the following questions and answer them
honestly: 1. How many horses have you? 2. How
much money have you invested? 3. How much does

it cost per day to operate your teams? (a) Including

interest on total investment for horses, trucks, har-

ness and other equipment? fb) Stable charges? (c)

Drivers, etc? 4. What is the life of a horse? 5. Do
you figure depreciation on this basis? 6. How many
cubic yard.s or tons can you haul per day ? 7. Are you
willing to be convinced that motor trucks can do this

amount of work at a lower cost ? 8. Can you improve
your loading and unloading facilities to reduce time
lost in this way? 9. What is your average length of
haul? 10. How many trips can you make with horse
trucks? 11. Do you know that a single automobile
truck is doing the work of four horse teams in your
busine.ss? 12. Is there any reason why the automo-
bile truck cannot do as much for you? 13. Isn't it

worth your while to investigate this situation ?

Concrete Letter Boxes and Telegraph Poles

in New Zealand
We have received through Wm. A. Prickitt, Ameri-

can consul general at Aukland, New Zealand, a letter

from D. Robertson, secretary' of the General Post

Office at Wellington, New Zealand. This letter states

that the Post Office Department has entered into con-

tracts for over 1,000 concrete poles and sample pillar

letter boxes. The poles and boxes so far as satisfac-

tory, Mr. Robertson says, and there is every reason to

suppose that they will be a success, although the con-

tracts have not yet been completed, and a final opinion

would be premature.

Coxcrete-Cement Age has also received a letter

from R. M. Baird, the telegraph engineer for the Post

and Telegraph Department of New Zealand. From
this letter we quote the following description of the

poles

:

With regard to the construction of the reinforced poles,

these are in general 26' long, reinforced with %" mild steel

rods, which are held in position by spreaders and bound round

with No. 8 galvanized iron wire. The poles are square, meas-

uring 8"x8" a"t the butt and 6"x6" at the top. The top of the

pole is slightly rounded off to a neat finish and the four edges

are slightly chamfered.

The poles are slotted during their manufacture to receive

four arms and the necessarj' bolt.—the distance between the

slots being 13" center to center, and the depth of each slot f^"

The pole is hollow, a 2" pine rod being placed in the center

during manufacture, and this is turned to prevent it setting

in the pole, and is withdrawn when the concrete sets.

When the poles are three months old, they are required not

to deflect more than 10" when a load of 650 lbs. is applied in

any direction near the top of the pole at a distance of 18' 6"

from the ground line, the pole being sunk 5' in the ground.

If poles are tested without being sunk in the ground, the

fulcrum shall be at 5' from the butt of the pole. The
poles are tested b\' applying 50 lbs. weight at a time, which is

taken off. after a load of 650 lbs. has been applied, and the

permanent set measured. It is stipulated there shall be no

;iermanent set after 650 lbs. has been applied.

The poles have been tested and taken up the following

weight without permanent set, viz.—966 lbs., equivalent to

17.870 ft. lbs. These are 2"x8" to 6" x 6" and 26' long as

stated.

Another class of poles used for angles, has an oblong sec-

tion and measures 27', H"x8" butt and 8"x4" at the top. A
20- ft. fulcrum pole was loaded to 1,190 lbs., right angle pull at

the top, which gave a deflection of 7^", but when weight

released pole had no permanent set. This is equal to 23.000

ft. lbs. Some of the poles have failed at 900 lbs., but this

has been attributable to them being tried too early, the con-

crete being in a green state.

The various tests have been proved ver\' satisfactory. None
of the poles has been erected yet, but this will be put in hand

shortly along the main line of railway between Auckland and

Wellington.

^^'ith reference to the project for a Portland ce-

ment factory in Perti, Consul General Eduardo Hig-

ginson, of Peru, located at New York, w'rites to the

Bureau of Manufactures that he has received the

following cablegram from his government

:

"Under date of April 26, 1912, the government re-

jected the reconsideration solicited by Mr. Rospig-

liosi, leaving in full force the exclusive privilege

granted to Mr. Garcia Lastres for 10 years, to man-
ufacture Portland cement."
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liiroriiiiitioii us to Coiu-rete Koiid Work
\ kuv loll cspuiuli'iui.' as to concrete load work is in-

vited. Conckete-Ckment Age wants to be just as useful

as possible in giving information along this line. Aside

from the general problems which are handled in these

pages, we shall be glad to help in every possible way in

solving individual problems. We shall do our best to

supply the information you want—either as to roads

which have been built or as to methods which should be

followed.

—

The Rditoks.

Two Iinportaiit C'liaiiuts in W'axiR- County,

Michiyjui. Paving

The Board of County Road Commissioners of

Wayne county, Mich., announces a change in its speci-

fications governing the construction of 40 miles of

concrete roads which are to be put down this year.

On all roads 12' wide or wider there will be a longi-

tudinal joint. This joint will be made just exactly as

are the joints used transversely in the pavement. This

joint is made, as most of our readers know, with

steel plates*, from which lugs are punched extending

hack into the pavement from the joint. The space be-

tween the steel plates at each joint is filled with two

thicknesses of asphalt felt running clear through to

the bottom of the pavement. The road commissioners

have had no trouble witli longitudinal cracks until

this year and the trouble now is by no means serious,

l)Ut, as Commissioner Edward N. Hines says, "We
are iu)t satisfied as long as there are any cracks at all,"

The new provision is being made in an effort to obviate

these cracks. The cracks this year are confined to a

few 25' sections of pavement on River road and out

Michigan avenue on stretches of highway through

sticky clay .soil, which has poor drainage. Cracks of

this kind have not developed where the sub-soil has

been of gravel; but to obviate, if possible, any further

trouble with these longitiulinal cracks, longitudinal

joints will be provided on all roads of concrete 12'

wide, no matter what soil foundation. The effect will

be, on a 12' road, to produce a pavement consisting

of blocks of concrete laid in pairs, each block 6' wide

and 25' long.

Another change in the specifications also intended

to obviate cracking is to make the sub-grade flat in-

stead of with a crown. The practice, up to this year,

has been to give the sub-grade practically the same

crown as the finished concrete. The effect of this is

to produce a concave under surface on the concrete

which rests on a convex earth foundation. This does

not allow the pavement slabs easy movement when
affected by expansion and contraction, and it is be-

lieved by Mr. Hines and engineers of the Wayne
County Board that by making the sub-grade flat, the

concrete slab will be free to move upon the sub-grade.

These new provisions in the specifications are par-

ticularly interesting when considered together with the

opinion of Logan Waller Page, Director, United States

Office of Public Roads, which is given in a letter in

the Correspondence department of this issue. Wayne
county is about to use more joints in concrete roads,

and Mr. Page is convinced that concrete may be laid

successfully without any joints at all. The develop-

ment of the two ideas will be watched with interest.

•R. D. Baker, Detroit, Mich.

Will Hold Koad Conjjress September !{()

to October 5 at Atlantic City

Atlantic City, N. J., and September 30 to October 5,

have been decided upon as place and time of the

first American Roads Congress. The announce-

ment comes from Logan Waller Page, director

United States Office of Public Roads and Active

President of the Congress. An almost nation-wide

interest in good roads indicates a big Congress and

good results from the Congress in the deliberations

and discussions, in which nearly two score road or-

ganizations will participate, among them the Ameri-

can Association for Highway Improvement and the

American Automobile Association. The meeting

will be held on the million dollar concrete pier, the

use of which has been tendered by Atlantic City.

President Taft is honorary president of the Con-

gress and Lee McClung, Treasurer of the United

States, is treasurer of the Congress.

The National Association of Road Machinery and

Material Manufacturers has voted to hold its expo-

sition of materials and equipment in conjunction

with the Congress. Among the members of the

association are many of the largest manufacturing

companies in the world. Every industry relating

to the building and care of roads and bridges will

be represented, and it will be possible for the road

builders and road users to acquaint themselves

fully with all the labor saving devices, methods and

formulas that American ingenuity and inventive

genius have brought out in the last century.

A remarkably ingenious exhibit will be made by

the United States Office of Public Roads, consist-

ing of a complete set of miniature models illus-

trating every known type of roads and miniature

working models of rollers, crushers and various

equipment operated by tiny electric motors. The
government's priceless collection of models showing

the development of transportation from the primi-

tive human burden bearer to the modern automo-

bile and locomotive may also form a feature of

the exposition. "Old Trails," exhibits recalling

scenes along the famous old roads and trails such

as "The Old Cumberland Road" and the "Santa Fe

Trail" will add picturesqueness to the display.

One of the principal organizations composing the

Congress will be the American Association for

Highway Improvement composed of about 1,500

men who are leaders in their respective lines of

activity throughout the United States. Interstate

Commerce Commissioner James S. Harlan is chair-

man of the board of directors ; W. W. Finley, presi-

dent of the Southern Railway Company, is chair-

man of the executive committee ; Thomas Nelson

Page, the noted author, is chairrnan of the member-
ship committee, and W. C. Brown, president of the

New York Central Lines, is vice-president of the

association.

The American Automobile Association will repre-

sent at the Congress the large and ever increasing

number of road users who, while adding to the

difficult problem of road construction and mainten-

ance because of motor traffic, are giving new im-

portance and use to the roads and are contributing
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heavily to road improvement. Tours from all im-

portant cities will be conducted by the association

in time so that all will arrive in Atlantic City on

Road Users' Day. From Quebec and intermediate

points will come a great contingent of good roads

enthusiasts who are striving for a great through

international highway stretching from Quebec to

Miami, Florida, traversing the entire American sea-

board. These will be met at Atlantic City by the

southern boosters who will come from Miami and

intermediate points. The arrangements for these

tours will be under the direction of the American

Automobile Association and the American Asso-

ciation for Highway Improvement.

The United States is paying $1,000,000 a day for

our roads, more than $300,000 of which, according

to government estimates, is wasted. Some of this

country's roads are among the finest in the world;

many of them are the worst in the world. It is

to find ways and means of stopping this tremendous

drain of road revenues, and of introducing the best

possible methods of management of construction

and maintenance that the leading engineers, chem-

ists, financiers, legislators, educators and executives

will assemble at Atlantic City. The first two days

of the Congress will be assigned to the road users

under the auspices of the American Automobile
Association, the second two days to the great prob-

lems of legislation, finance and economics under the

auspices of the American Association for Highway
Improvement, while the last two days will be given

up to the engineers, who will discuss problems of

construction and maintenance, and to the various

associations which will meet and map out their

plans of action, correlate their efforts and make defi-

nite arrangements to pull together in the greatest

campaign for road improvement and wise conserva-

tive management ever undertaken.

Third International Road Congress

The third International Road Congress will be held

in London, June 23 to June 28, next year. The first

of these international congresses was at Paris in 1908

and the second in Brussels in 1910. The plan now
is to hold them triennially henceforth. There will be

two sections : First, on construction and maintenance,

with two subdivisions, (a) on work outside of towns
and (h) on work in towns, and the second section

will consider traffic and administration, with two di-

visions, (c) traffic and vehicles and {d) administra-

tion, finance and statistics. Leading authorities of

the world will contribute to the success of the Con-
gress, which is to be held in England on government
invitation under the patronage of King George V.
Sir George S. Gibb is the London chairman of the

organization committee.

W. Rees Jeffreys, secretary of the English Road
Board and Secretary-General of the Third Interna-

tional Road Congress, is visiting the United States and
will see road work in various parts of the country.

Great impetus was given to the movement of the
American Association for Highway Improvement to

induce the United States to become a member of the

International Commission of Road Congresses, at a

dinner tendered to M. Chargueraud, councilor of state,

inspector general of bridges and highways, and director

of road and navigation of the French Republic, in

Washington recently. While the dinner to M. Char-

gueraud was an expression of the sense of courtesies

extended by French officials at the conference of the

international commission of road congresses held in

Paris in 1908 and in Brussels in 1910, it also brought

together those who are urging the United States gov-

ernment to become a member of the commission. At

the present time, the United States is the only world

power that is not a member of the commisison.

For a long time the American Association for High-

way Improvement has been urging the United States

government to become a member of the commission,

arguing that this nation would thus obtain the experi-

ence of the entire world in the matter of road building.

M. Chargueraud, the supreme road official of France,

honored the American Association for Highway Im-
provement by stipulating that all arrangements for

his entertainment in the United States must accord

with his acceptance of the program arranged for him
by the American Association. The distinguished

Frenchman refused to make any formal engagements

until he had consulted the officials of the Association.

As soon as he arrived in New York, he proceeded'

directly to Washington, where, in the afternoon, he
was the guest of Logan Waller Page, president of

the American Association, and made a brief address

to the Senate and House committees dealing with the

subject of roads, and in the evening was the guest of

honor at the dinner given by the American Associa-

tion for Highway Improvement.

In his address at the banquet, M. Chargueraud

warmly invited the United States to become a member
of the international commission on roads, compliment-

ing this nation on the rapid strides being made in the

road movement, and yet pointing out that much might

be learned from contact with other nations.

One point about laying concrete floors and gutters

in stables is often overlooked. It is the hardest kind

of work to scrub water up hill into the drain. Plan
the floor or gutter so that when the stable is scrubbed

out every part will drain uniformly to one point. One
inch in 10" will give sufficient slope and without this

there is bound to be water standing on the floors, which
is unsanitary and unhealthful. Stake or mark out the

proper height along the walls with a straight edge or

level, then put enough stakes within the floor area

or mark the posts so that when the concrete is finally

tamped it can be brought almost to the proper height.

Then with the finish coat smooth out the inequalities.

This will give a smooth, well drained floor that will

dry off rapidly after flushing.

—

Bulletin of the Uni-

versal Portland Cement Co.

If readers of Concrete-Cement Age write the Ed-
itors about concrete roads being built in their localities

the courtesy will be greatly appreciated. If you can-

not give details please tell us who to ask for them.
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CciiR'iit Maruifacturcrs (Jive Im|)etiis to

(iood Koads Movement

The last nieelinf^ of the Association of American
Portlaiul Cement Manufacturers in Chicago was, from
the standpoint of pubHc interest, one of the most im-

portant ones held by that body. This was due to the

fact that there was discussed in detail a subject of in-

terest to every community in the United States, namely,

tlie subject of concrete roads. The attitude of the

association was entirely liberal, the only restriction

being that concrete in some form should be used if

the best results are to be obtained. Aside from this,

those who participated in the proceedings were invited

by President Edward M. Ilagar to express their honest

convictions without fear or favor. The audience lis-

tened to such distinguished experts as f^ogan Waller

Page, Director of the Office of Pubfic Roads, Washing-
ton, D. C. ; Edward N. Mines, member of the Wayne
county (Michigan) Road Commission, who has ac-

quired a national reputation through work done under

his supervision, and of J- C. McCullough, City Engi-

neer of Fond du Lac, Wise, equally well known
to paving experts. To the cement manufacturers of

America the entire proposition is one of extreme im-

portance, as the extended application of concrete to

roads of the better class would mean a tremendous

increase in the consumption of cement. That the pub-

lic would benefit thereby goes without saying.

The first speaker was Mr. Page. His paper ap-

peared in full in June Cement Age.

What Experience Has Shown

Mr. Hines is an enthusiast on the subject of con-

crete roads. The reason is made clear in the following

extracts from his address :

After thoroughly investigating the subject, studying the ex-

perience of nearby smaller towns in the matter of concrete

cross-walks, inspecting concrete bridge floors and noting the

general satisfaction concrete was giving in other forms of

construction, the grades of material used, the light form of

construction as applied to cross-walks and bridge floors, we
decided that a concrete road would come more nearly realiz-

ing the ideal than other forms. The points considered as

being in its favor were: comparatively low first cost; low

maintenance cost; freedom from dirt (there being no detritus

from a concrete road in itself) ; its comparative noiselessness;

ease of traction for vehicles of all descriptions, and the small

crown necessary to get rid of surface water. We crown

our roads but one-quarter of an inch to the foot, which tends

to distribute the traffic over a greater area of road, instead

of following a defined wagon track such as usually exists on

macadam and like roads, and which later means the develop-

ment of ruts.

While we were reasonably sure of our ground, we also

felt that in case we scored a partial failure we could use the

concrete for foundation purposes. Three stretches of road,

aggregating two miles on varying subsoils, and with differing

specifications were decided upon. Woodward avenue was
selected for the first test, on account of the enormous and

varying traffic it is called upon to carry. It is a continuation

of the principal main paved retail street of Detroit, leading

to the state fair grounds, Palmer Park, a popular playground,

two large cemeteries and to Oakland county, a rich farming

section, whose hills and gravel roads combine to make a very

popular and much traveled automobile drive.

Concrete Pavements in Fond Du Lac

Mr. McCullough described the pavements in his city.

He said in part

:

In our own experience we have endeavored to build a cheap

pavement, eliminating all items of cost that did not promise

a positive improvement. For that reason we do not go to the

expense of blocking off the wearing surface to give the ap-

pearance of block pavement.

We do not protect the edges with angle iron or other form

of protection, as the traffic on most of our streets is so light

that we have not considered the expense warranted. I would,

however, recommend the protection of edges of cross street

expansion joints on streets carrying any considerable traffic.

We do not consider with our method of finishing wearing

surface that much crown is necessary, and in fact believe

that the less the crown, the easier the slab will contract, and

consequently help to overcome the tendency to crack longi-

tudinally down the center of the street.

I am satisfied that I-'ond du Lac, with her eight and one-half

miles of cement pavement, averaging less than $1.25 per sq. yd.,

will get a good value for every dollar expended.

If in the course of ten years it becomes necessary, I see

nothing to interfere with our putting a bituminous wearing

surface on these streets.

As compared with asphalt or any of the pavements costing

over two dollars a yard, we can apply the argument put forth

by former officials of Milwaukee, with reference to their type

of bituminous macadam pavement; that is, that the difference

in cost between the $L25 pavement and the one costing $2.25

or over, invested at 5%, will provide a fund large enough to

maintain these pavements indefinitely.

Our pavements are all built on a five year guarantee, so

we have no maintenance charges until the first five years

have elapsed.

Concrete pavement is not claimed to possess all good fea-

tures and no faults. As we build it we have endeavored to

build a cheap pavement ; and claim for it low first cost, ease

of traction, that it will stand the wear from automobile traffic,

that it is easily cleaned and is sanitary, not more slippery than

creosote block, will not cost much to maintain, and finally, as

we have stone quarries, sand and granite practically at hand,

it is the cheapest hard surface pavement we can build in

our locality.

Paving Brick With Concrete Base

Paving brick with concrete base construction was

described in an interesting address by W. P. Blair,

Secretary of the National Paving Brick Manufactur-

ers' Association. Mr. Blair paid full tribute to the

value of cement in securing a sound base for the prod-

uct he represents, and went into the details of con-

struction methods. "The one important feature in the

use of cement," he said, "is the binding together of the

wdiole into a single mass or monolith, enabling the load

to be transmitted in distribution to the whole. Hence
no single portion receives the entire force of any shock

or impact as is the case if the foundation is made up
of so many single and independent units as must be

the case in the use of gravel and broken stone alone.

It is a most economical feature of road construction

because it does not come in actual contact with any

destructive force in the use of the pavement, and once

properly built, it endures for all time."
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alono so rapidly

now-a-days that

people. who say
"Itcantbedone,"

are interrupted

BY SOME500/
DOING IT ^

Benjamin A. Howes Replies To His Critics

as to Concrete Houses*

The editor of Cement

. Ige courteously suggested

my making some rejoinder

to criticisms in the May
number of that pubHcation.

The matter under discus-

sion was several phrases

occurring in a general ar-

ticle on building construc-

tion in a recent number of

the Saturday Evening Post,

in which phrases I depre-

cated the spreading of er-

roneous impressions as to

the real costs of reinforced

(or monolithic) concrete

for small imlividual home builders, and gave some

figures.

Let me say at once that nothing was further from

my thought than to include Cement Age among these

reckless optimists, as I considered that the magazine

had always refrained from unwarranted claims for

concrete ; in the same way that it has repudiated, with

me, the erroneous use of the term "concrete house"

as applied to various stucco and plaster combinations.

I am also in full sympathy with the enthusiastic

hopes for the future of the small fireproof house ex-

pressed in the editorials and letters, and in spite of

their somewhat polemic tone I do not find that they

have brought out facts to controvert' my own scrupul-

ously weighed and limited statements. I said that the

great economies of reinforced concrete not appearing

under an expenditure of twenty thousand dollars, the

*In the Saturday Evening Post for March 2nd last, Ben-

jamin A. Howes, writing on the subject of residence con-

struction, and under the title of "How to Beat the Building

Game," plainly gave the impression that, in his opinion, con-

crete was not economical for individual residence construc-

tion costing less than $25,000. Throughout the article. Mr.
Howes seemed to have a point of view apart or "above the

great development in moderate-priced concrete houses, and
overlooking it entirely. In our opinion, the article by Mr.

Howes was not comprehensively accurate, and gave to the

average reader a misleading idea of concrete, to say the least.

Consequently, in the May (1912) issue of Cement Age.
which was the Seventh Annual House Building Number, a

series of articles refuted Mr. Howes' position, we believe, by

descriptions, with costs of houses actually built. The issue

presented an interesting and up-to-date symposium on con-

crete house construction. The above letter from Mr. Howes
is in reply to that series of articles. A limited number of the

May issue of Cement Age can be furnished upon order to

this office at a special rate. We feel that old Concrete readers

would like to have a copy of the Housebuilding number, for

homes are of universal interest.

—

The Editors.

individual modest house of reinforced concrete, i. e.,

for the single home builder who is at the same time

a small builder, is not econoinical, but dear in compari-

son with other constructions. But this case is one my
critics have not even approached. In their articles

the few examples of actual construction are houses ( 1

)

largely of wood, including stairways (opening article) ;

(2) of concrete tile walls with inside structure of

wood (Mr. Paully)
; (3) of concrete block, or "con-

crete to form the major portion" (Mr. Newman) ; (4)

bungalows without cellars or plastering (or furring)

in a "village" or group of fifty or more houses (Mr.

Morrill) ; (5) of concrete tile, at a cost of "approxi-

mately $20,000."

That is, either not fireproof, or not reinforced con-

crete (or neither), or not individual houses for the

single home builder, or not "under $20,000." I am
not concerned to disprove that fireproof houses of

whatever size or material may not be built in large

groups of a few fixed models very economically. What
I do say is, that John Jones, with his $6,000 to $10,000

(over or under) to spend in building on his particular

lot out in Long Island or West Chester Qr Greater

Boston, isn't going to be able to attract alongside such

a flock or fifty other concrete houses just so that he

can get a small concrete house economically! If he

could, it would not be a question of my "single small

builder" at all, but of a large development operation.

Nor can John Jones, under any circumstances known
to me, get in reinforced concrete his particular house,

planned and adapted to his needs and tastes, (which

was the case explicitly stated in my article), for any

sum reasonably near what it would cost in frame

—

"the individual modest house." Of course the whole

context of my article implies a good grade of archi-

tecture, construction, finish and equipment, and I state

explicitly that all my figures cover complete equip-

ment. I am not comparing a frame (or other) house

of standard construction fully equipped with any con-

crete box of factory construction and finish, partly

equipped, but with a reinforced concrete house of the

same grade of construction and equipment as the frame

one of the hypothesis. Grades of apfearancc, construc-

tion and equipment being equal, and good, as implied

in my article, my statement, I believe, cannot be dis-

proved, that the individual reinforced concrete house

for the single builder is not economical under an ex-

penditure of twenty thousand dollars, for reasons set

forth in my article and further elaborated by .Allen

Hazen and others in the May Cement Age.

As the editor has referred so kindly to my previous

work and experience in concrete, I may add that for

ten years I have eagerly followed up every clue which

I have come upon as to possibilities in fireproof con-

struction for the "individual modest owner" who de-

mands good architecture and finish—and I have not

found a single instance of such a house, built entirely

or practically entirely of reinforced concrete, for the

individual requirements of the owner, which did not

involve a large premium for the benefits of concrete.

[54] CONCRETE-CEMENT AGE July, 1912



CONCRETE-CEMENT AGE

1 have myself had some experience with such houses

under $15,000; in one case the owner insisted on rein-

forced concrete after my warning that it would cost

much above frame; he had his own reasons for being

willing to pay the premium.

All this, of course, does not fit the case of develop-

ment companies, where a large initial expense is pos-

sible, or corporations, with large "workmen's villages"

to construct, where a few rough models may be indefi-

nitely duplicated. Conditions are undoul)tedly tending

toward the dcvcIo[iinent of a technique for the small

house which can be brought to perfection only in such

large groups built by development companies in the

lines so brilliantly laid down by Mr. Morrill and others.

Such companies arc certainly justified in putting large

sums not only into plant for building operations, but

into research and experimental construction. Many
have already done so, and some notable cases are now
in process of solution. Certaiidy no one welcomes
more sincerely than I the advance of the art of con-

crete in this direction.

But evfu here, it is to be noted, my critics speak

mostly in terms of the future. I, on the other hand,

was speaking only of what is practicable today, for

the average man, unlearned in concrete, looking for-

ward to building, with the ordinarily experienced archi-

tect and contractor, a single modest house for his

individual needs. I consider it morally unjustifiable

not to point out to this man the large premium that,

in the present state of the art, he must pay for the

benefits of concrete. He cannot afford to experiment
with the hard-won sum he has laid aside for his home.
As to the wisdom of sinking a large proportion of it

in fireproof construction, ojiinions may certainly differ

and doubtless his special circumstances will decide.

So far from being inimical to concrete, I am so

enthusiastic for concrete that I am unwilling to see it

"watered." Reinforced concrete construction today

rests on a firm foundation of economic achievement,

with, satisfied users. Satisfied, because the owner, cor-

poration or individual, has been advised by the best en-

gineering talent and has investigated the experience

of others. It would be a pity to becloud honest rein-

forced construction in the public estimation as was
done to cement block construction and plaster on metal

lath some time ago, through the wide dissemination of

information advising construction unduly cheapened
in order to secure the benefits of these materials, ex-

cellent in themselves when properly employed. Three
years ago it seemed as well understood by well in-

formed persons not identified with the business, that

concrete was unavoidably damp and promoted mildew,
as that salt is water-attractive and rubber water-repel-

lent. Knowing this idea to be erroneous, from my
own experience, I was surprised and mystified until I

found that it was all based on the experience of John
Jones, or "a friend of a friend or his," in omitting

from his cement block construction the precautions

against dampness which are always taken in the case

of brick or stone. It has taken three years to free

reinforced concrete from this slur.

Let us then, in the field of reinforced concrete, pro-

ceed carefully by exploiting its superiority as a build-

ing material, rather than by forcing its use by undue

claims of cheapness, with their inevitable afterclap.

Benjamin A. Howes.
New ^'ork.

Editori.al Note :—We regret the necessity of point-

ing out certain fallacies in Mr. Howe's reply. As de-

tailed in Cement Age for May, an all-concrete house,

two stories, basement and roof garden, was built for

less than $2,600. Admitted that this may have been
built adjacent to other similar work, yet this situation

did not, we believe, very materially affect the cost. It

would be quite as logical to assume that it may have
been built in an isolated suburb, where labor was high,

and hauls were long, and even if "fifty or more" of

these had been built in two or three years' time, the

cost might have been unusually high. At least a good
all-concrete house was built, and cost less than $2,600.

When Mr. Howes infers that a house could not
be a reinforced concrete fireproof structure for the
individual builder, and cost less than $20,000, he over-
looks hundreds of examples to the contrary, among
them the work done at Mt. Lebanon by A. Morgan
Smith.* Here is a reinforced concrete house, fire-

proof, and built by the individual builder for the indi-

vidual owner. In this case we have a residence cost-

ing $9,000, and 15 to 20 per cent less than any other

fireproof construction.

To all our readers we want to point out two state-

ments by Mr. Howes in the above letter:

"Grades of appearance, construction and equipment being
equal and good * * * my statement, I believe, cannot be
disproved that the individual reinforced concrete house for the

single builder is not economical under an expenditure of

$20,000. * * *"

Also the following:

"I consider it morally unjustiliable not to point out * * *

the large premium that in the present state of the art, he (the

builder) must pay for the benefits of concrete."

It seems to us that the experience of capable en-

gineers and constructors, as published in the May issue,

proves that concrete is very economical under the

$20,000 limit, and under the same conditions as any
other construction. The $20,000 structure described
in the May issuef of Cement Age which Mr. Howe
seems to enjoy referring to, was a large mansion and
would have probably cost much more in any other
material. Mr. Howes fails to quote further concern-
ing the cost of this structure, which was built entirely

of pre-cast units, concrete wall tile, concrete floor joists

and slabs.

"With a centrally located plant to produce concrete units,

the economy of such (unit) construction would not depend
on the size of the structure, and the small house, as well as

the large mansion could be built (economically)."

As to the moral side of this question, we would
like to ask Mr. Howes whether it is better to encour-
age fire-proof, hygenic, permanent, economical con-
struction, or to discourage it ? In one of our western

'Concrete, page 2S, November, 1911; Cement Age, pige 227. May,
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states, a man is building small concrete fireproof

houses. He has been doing this for several years and

his example being followed. He shuns publicity for

reasons which he states, and we are requested not to

publish his name. It seems to us that his letter, his

work, his experience, answers Mr. Howes' most di-

rectly.

A Letter From a Concrete Home-builder

"I have read the advanced proof* of the article dealing with

Mr. Howes' screed on "How to Beat the Building Game" with

a great deal of interest. I do not know anything about build-

ing either $20,000 or $25,000 houses. My experience runs from

one little poured cement barber shop costing about $300, to a

$6,000 4-room, 2-stor}' schoolhouse and mostly $1,000 to $2,000

cement block cottages. My experience with poured or mono-

lithic work is limited and hardly worth basing opinions upon.

That any one outside of the locality should be interested in

the fact that I build and sell little dwellings was a great sur-

prise to me.

"A gentleman in Washington, D. C, buys mortgages of me

on these little houses occasionally. The Daily Consular and

Trade Reports, published in Washington by the Department

of Commerce and Labor, wrote me for a statement. This I

made—much flattered. The result was most disconcerting;

many papers copied the matter, and I was inundated with in-

quiries. At first I was pleased and expected a large addition

to my market for first mortgages and a consequent extension

of my business. But either because of my poor ability as a

letter writer or because the inquiries were from the merely

curious, from either or both of these reasons, I never received

a single item of business out of it; and yet was forced to

answer letters by the hundred until I just quit. This experi-

ence caused me to require of subsequent publications that they

do not use my name or address in any article about my work

and I must for these same reasons refuse to permit you to

publish anything quoting me by name or address. I have

invented nothing; I cannot see that I have accomplished any-

thing worthy of attention.

'I have used only ordinary common sense. .\ny one can

do all that I have done, and many can do much more. * * *

As the matter now stands I am building nice little four, five

and six room cottages that are fireproof and entirely satisfac-

tory to the buyers, and that excite much attention from ob-

servers. I get from $1,000 to $2,000 for them and make a little

money. The money lender is pleased, the buyer is pleased

—

many people copy them, and so far no one has found that they

are bad in any way. I build them with concrete block parti-

tions as well as outside walls, concrete floors, concrete roofs

or with steel ceilings and money lenders do not even require

insurance against fire upon them as security. In the town of

, , I built a good many of these houses and

they were copied until the whole town seems as if it were

built entire of concrete block. A cyclone recently passed

through and did practically no damage to any one of the

buildings I had built. The only one damaged that I know of

•was a dwelling—four-room—that I still own ; the chimney was

torn down.

"As I sit and write you a most violent wind storm is rag-

ing about this house, and yet except for the smash of sheets

of water on the window panes I do not notice it. My wife

has always been extremely afraid of our wind storms, running

to a cyclone cellar on the slightest evidence of an approaching

storm. About six years of living in concrete houses has com-

pletely allayed that fear and she now sleeps peacefully in the

next room, although tomorrow's associated press will cer-

tainly tell of cyclones in this immediate vicinity. Rats, mice,

bed-bugs, we have lost all thought of them, never having

them on the premises. I have never known of a concrete

•"Concrete Homes for Everybody." page 218, Cemtnt Age, May, 1912.

house being struck by lightning and don't believe it can be.

One gallon of wood stain for interior casings, 1 gallon for

outside of doors and windows and frames, covers our entire

paint bill on this 5-room house. Eighty-five pounds of alabas-

tine decorates the ceilings and interior tastefully and anti-

septically. I have never known any one to "take cold" or

have "grippe" while living in a concrete dwelling with con-

crete floors.

By a carefully watched comparative test, we heated cubic

foot for cubic foot, at a saving of over 14% for fuel cost in

our concrete house, as against a first class wooden building

belonging to a neighbor. We kept our thermometer at 70°,

while his varied, at the best he could do, from a point low

enough to freeze flowers in his house to 92°. During this

period of one month every member of his family was down
with a cold one or more times. We had more flowers than

he had and never moved them night or day, and never covered

them up, and never lost a flower. He covered and moved his

flowers ever}' night, and lost every one and on two other occa-

sions after his flowers were frozen and thrown out he had

water freeze in his house. He would certainly have lost his

flowers a third time in one month. Both houses were heated

with stoves and were about the same size, faced the same

way and were in same block adjoining. We had no account

of our thermometer going below 60°, to which we reduced it

on retiring, or above 74, to which it went once with 24 guests

in the house at a card party. About one month after we
made our comparative test on the cost of heating the houses,

our neighbor's wife, in unpacking their spring clothing, found

the owner's spring overcoat and some two or three spring

suits of clothing of the owner and oldest son completely

destroyed by mice. They thought this destruction had been

worked at about the time of the comparative test. The loss

amounted to more than their entire coal bill for the whole

winter.

"In the summer of the ne.xt year some people who had

bought one of these concrete cottages installed a gasoline

cooking stove. The woman of the house was getting break-

fast, her first meal on the new stove; three children were

asleep, and the man was trying to catch a horse in a large

pasture lot adjoining. The woman was in the garden cutting

lettuce and went to her husband's assistance in the chase

of the horse. When they w-ere both about a quarter of a

mile from the house they heard an explosion and saw the

flames break out of their kitchen door and window. They

came as fast as they could to the house, but did not get there

in time to save anything in the kitchen. The kitchen cabinet,

kitchen table, kitchen press, two chairs, the outside door and

two windows were ruined ; the fire was practically over ; and

the children were still asleep. The total cost of repairing the

house was less than $30.00. The children would certainly

have been burned up had it been a wooden house. Fire insur-

ance would not have saved the children or replaced them.

There is no 'just as good' substitute for the fire-proof

dwelling.

"In many other ways cement lends itself to the betterment,

economy and permanence of the small dwelling. Most of

the tenants of these little houses I build find it wise and

necessary to keep poultry. Mice will open the road and rats

and skunks will get into any wooden-floored hen house. A
concrete floor of only 2" in thickness cuts them out per-

manently.

"I am completing six four, five and six room dwellings, the

nearest one 408 ft. from the interurban railway. A 4-ft. walk
4" thick, topped with cement and sand, a proper walk, would
have cost me $225 to the first house and $580 to reach all of

the houses, and would have been commercially impossible at

the selling price of the house. A 2-in. walk 2' wide, not

topped at all, just chat and cement, laid on top of the

grounds, rough troweled, 920 ft. long, cost $76, or about

$12.30 per house. This will last eight or ten years and adds
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uiaterially to the uscability of the cottages. Walks about

the houses on the same scale of thickness are cheap and effec-

tive. None of these walks would be accepted by a $25,000

house builder on any part of his property, but not a millionaire

alive would step off one of these walks into the mud. A day's

work a year, with a total cost for material and labor of not

over $5.00 will keep this 920' of walk in good condition for

many years. They would, however, be impractical in a colder

climate than this.

"A 6-in. sewer made of cement and chat in the ground

connects the si.x houses with a three-chamber aseptic sewer

tank and costs less than 15 cts. per ft. for excavation, labor

and material. This gives the owner of oae of these little

cottages all the advantages that there are in the house sewage

system.

"The paint and repair bills of the wooden house make

the well-to-do man swear, make the poor man cry, and force

every member of his family to endure economies that arc

often damaging to health. The well-to-do man can afford a

wooden house. The poor man can not."

And there we rest our case, until the August issue,

at least.

National Fire Protection Association Meets

Tlie sixteenth annual meeting of the National Fire

Protection Association held in Chicago disclosed the

fact that this important organization is making grati-

fying progress. While the attendance chiefly repre-

sented insurance interests, there was a noticeable

increase of men not directly connected wtih the insur-

ance business, but none the less deeply interested in

ways and means to protect life and property from fire,

showing that public sentiment is alive to the importance

of conserving creatures as well as natural resources.

The telegram from President Taft and the very ex-

cellent address from Governor Deneen of the state of

Illinois and that of Mayor Harrison of Chicago, gave

evidence of co-operation of the federal, state and the

municipal authorities which is essential in any effec-

tive campaign of this character.

The revisions of the by-laws which led to the modi-

fications looking to an increase in the membership of

the Association, thereby increasing its revenue, were

along the line of the progressive policy of the Associ-

ation.

Reference to the Executive Committee of the mo-
tion to appoint a committee to consider the advisa-

bility of including the federal, state and municipal

bureaus seems to be a logical step in the direction

of real success through the active co-operation of such

bureaus.

One matter of special interest in connection with the

meeting was the referring back of matters relating to

reinforced concrete reported by the Committee on
Gravity Tanks, with instructions to confer with the

National Association of Ceinent Users so as to har-

monize its recommendations with those of the Cement
Association. This is a recognition of the National
Association of Cement Users which must be gratifying

to those who are interested in its development and is

another evidence of the high standing and importance
of the National Association of Cement Users. A fur-

ther compliment to the Cement Association was the ap-

pointment of its President, Richard L. Humphrey, as

a member of the Executive Committee.

In his annual address President W. H. Merrill made
the statement that the fire waste is growing more rap-

idly than the defense, citing the loss of 1911 and that

of the first four months of 1912.

Chairman Stewart, of the Executive Committee,

read the report of the committee, which emphasized

the value of the publicity work of the Association,

which has had a pronounced influence in arousing pub-

lic interest in the Association and the subject of fire

prevention generally. In addition to the direct circu-

lation of bulletins, pamphlets and reports, as well as

the Quarterly, 133 daily papers receive matter pre-

pared by the Educational Committee.

International Xavifration Congress Holds

Important Session

As is the case in every important conference con-

cerned directly or indirectly in engineering work, con-

crete was a factor discussed before the International

Navigation Congress, which held its twelfth session

in Philadelphia during the week beginning May 12.

It was a gathering of eminent foreign engineers with

equally distinguished members of the profession rep-

resenting this country.

The most important discussion pertaining to con-

crete had to do with its utility in hydraulic con-

struction.

Major John Stephen Sewell, formerly Corps of

Engineers, U. S. A., presented a summary of the

several papers submitted. Major Sewell acting in the

capacity of "General Reporter," it being the function

of the "'General Reporters" to summarize the papers

presented by representatives of different countries.

The communications presented by Major Sewell were
under the title of "Reinforced Concrete in Hydraulic

Work." The authors were: M. Jacquinot, Chief En-
gineer of Ponts et Chaussees, Chaumont (Haute-

Marne), Fratice ; R. W. Vawdrey, A. M. I. C. E.,

Portscatho, Parkhill Road, Sidcup, England ; The
Hungarian State Water Survey ; M. Mederico, Chief

Engineer of the Genio Civile, Ravenna, Italy; Richard

L. Humphrey, President National Association of Ce-

ment Users, United States of America.

The following abstract from Major Sewell's resume
of the papers will show the status of reinforced con-

crete as presented to the Congress

:

It is quite apparent that the use of concrete, both
plain and reinforced, for all classes of hydraulic

works, is making rapid headway, especially in the

United States, France and Italy; and that opposition

to its use is disappearing elsewhere.

Strictly speaking, the application of reinforced con-

crete to hydraulic structures is the only subject under
discussion. All of the objections to the use of plain

concrete in such cases are included within the greater

number that have been urged against reinforced con-

crete. What follows, therefore, will apply especially

to the latter material, and to the conditions surround-

ing its use in connection with works of inland navi-

gation.

The objections that have been raised against the

use of reinforced concrete for the purpose under dis-
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cussion relate to the durability of the concrete itself,

to its resistance to abrasion, chemical action, and freez-

ing in contact with water, and to the durability of the

reinforcement under various conditions.

Durability of Concrete—h few years ago, difficulty

was sometimes experienced in securing a Portland

cement that was sound and secure against disintegra-

tion due to chemical changes within itself, after set-

ting. This difficulty is now easily avoided, and if

aggregates are selected of durable and inert materials,

there "can no longer be any doubt that concrete is in

itself a thoroughly durable material, quite secure

against disintegration due to action originating within

the mass itself.

Resistance to Abrasion—Concrete, as a rule, ex-

hibits more chipping and chafing under impact and

abrasion than masonry of the harder stones. But this

damage is usually only superficial, and rarely threatens

the integrity or continued usefulness of the structure.

In many cases, it is more resistant than any other

form of masonry available within practicable cost

limits; the best of masonry is liable to be disfigured

under impact and chafing, and there is very little of

it in existence subject to these conditions that doei

not show the wear and tear. In any case, the trouble

can be avoided at moderate expense, by means of

strips of steel or timbers applied in the proper man-

ner. This objection to concrete is therefore not a

valid one, for it can be removed by simple and prac-

ticable methods.
Resistance to Chemical Action—Under this head

may be included atmospheric agencies, the action of

sea water, of sewage, and of acidulated water. So

far as atmospheric agencies are concerned, there is too

much concrete which has successfully withstood them,

to leave any room for discussion. It is merely a ques-

tion of good materials and workmanship, including

proper mixtures to secure a dense and impervious

mass.

A great many concrete structures exposed to sea

water have suffered from extensive and rapid disinte-

gration. It was at first supposed that this was due

to the action of the sea water on some constituent

of the cement, probably the free lime. Some experi-

ments and investigations have seemed to indicate that

the addition of trass or puzzolana to the cement would

prevent this action, by satisfying the free lime. But

it also appears probable that, as Mr. Humphrey states,

a dense, strong and impervious mixture allowed to

harden before exposure in place, is in itself sufficiently

resistant, whether the preliminary disintegration has

been due to freezing when saturated with water, or

whether it is due entirely to chemical action. The
requisite density and strength can best be obtained with

a well balanced and rather wet mixture.

Navigation canals may carry domestic sewage, fac-

tory waste, and acidulated water from mines, since

all of these ingredients are to be found in the waters

of streams from which canals are fed. So far as

navigation works are concerned, the deleterious in-

gredients will generally be so diluted, that their action

will be very slow, and probably the same precautions

that suffice in the case of sea water will serve the pur-

pose here also. Should cases arise where the dele-

terious ingredients exist in greater proportion, it is

probable that any kind of masonry would suffer more
or less, by action upon the cement in the joints, if in

no other way.
M. Jacquinot describes a reinforced concrete con-

duit for carrying sewage ; many large sewers of rein-

forced concrete have been constructed in the United

States. The inverts are sometimes protected by other

masonry—often of vitrified bricks or blocks—and

sometimes by pitch or other coating. Many reinforced

concrete chimneys have also been built without a lin-

ing and they seem to resist the chemical action of the

flue gases, and, in some cases, of the gases from

smelters, very well. Melted paraffin could be applied

to the finished surface and driven in by heat ; while

it is not known that this method has been tried, it is

known to be inexpensive, and should greatly increase

the resistance to acids.

Freezing in Contact With Water—Resistance to

damage from this cause seems to be merely a question

of density and strength. The same thing is true of

stone and bricks. That concrete can be made suffi-

ciently impervious and strong is demonstrated by many
examples. Here again, a well balanced wet mixture,

protected from washing out of the cement during the

hardening process, is all that is required.

The damage from waters charged with alkaline salts

seems to be of a mechanical nature, similar to that

produced by freezing. While the problem here pre-

sented is not completely understood or solved, it

seems probable that it is again merely a question of

sufficient strength and density. While the problem is

in process of solution, however, protective coatings

are still within reach at moderate cost, and there is no

valid objection to the use of concrete with proper

precautions.

Durability of Reinforcement—It is no longer open

to serious doubt, that steel or iron thoroughly embed-
ded in Portland cement concrete will last indefinitely,

as long as the covering remains intact. If it is exposed

iirectly to the air, whether near the sea or not, it

will inevitably corrode and ultimately delstroy the

structure. Careful design and good workmanship are

all that are required properly to embed it in the first

place. The only danger that threatens it thereafter is

the danger of cracks, which will destroy the integrity

of the concrete and open up a way for atmospheric

moisture or water to gain direct access to the rein-

forcement. Such cracks might be due to shrinkage

in setting, to expansion and contraction under changes

of temperature, or to deformation, under stress. If

the concrete is mixed wet and kept wet while setting,

there is small danger of shrinkage cracks.

Cracks due to expansion and contraction after set-

ting are brought about probably by a slight slipping

of the mass on its bed during expansion, and by the

excess of frictional resistance over the tensile strength

of the concrete during the subsequent contraction.

This trouble can be overcome by proper reinforce-

ment, but it would be well to divide a long wall or

other structure into sections, so that each could act

as a unit.

Cracks due to deformation under stress will occur

only when the reinforcement is stressed so that the

strain exceeds the limit of extensibility of the con-

crete. This can be avoided by proper design and
workmanship. This danger makes it inadvisable to

utilize the high working stresses, otherwise permissible

in high-carbon steel, since the modulus of elasticity is

no greater than with low carbon or medium steel.

If working stresses are kept well within the limits

allowable for mild steel, there is no danger of cracks

in the concrete.

Mr. Humphrey refers to the corrosion of reinforce-

ment exposed near the sea. It is also a fact that if

the concrete is mixed with sea water, or with sand

from the sea beaches, or if it has salt mixed with it,

and it is subsequently exposed to dampness, the rein-
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fdiccmciu will corrode. Tliis was shown by examples
on a rallicr extended scale in some fortification work
on an island in Long Island Sound, some years ago.

The writer, then in the service of the United States,

ins])ected this damaged work, and afterward had two
exiierimental slabs of reinforced concrete made with

a view of finally testing the matter. They were of
identical com])()sition excc])t that one was mixed with

sea water and one with fresh water. They were ex-

posed to the weather on a roof in Washington, D. C.,

for some months. At the end of that time, the rein-

forcement in the sea-water slab was badly corroded,

while that in the other one was entirely untouched.

It is of imjiortance, therefore, that the ingredients

used in mixing concrete for hydraulic work should

contain no corrosive material in themselves, if the

concrete is to be reinforced.

Conclusions—The conclusion seems justified that all

of the objections that have been urged against the

,iise of reinforced concrete as a material suitable for

use in coimection with hydraulic works are either

imaginary, or can be overcome by practicable methods,

and must have arisen at a time when the subject was
not so well understood as at present.

A study of the successful applications of reinforced

concrete submitted to the Congress by the various re-

porters appears to justify the adoption of the follow-

ing conclusions

:

Reinforced concrete combines the structural quali-

ties of steel and timber with the durability of good
masonry. It is subject to no form of deterioration

which cannot be avoided by reasonable precautions.

It is free from many of the limitations surrounding

the use of masonry in mass; because of the greater

latitude it affords in the design and execution of

structures, it often yields the best and most economical

solution, and in some cases the only practical solution,

of the most difficult problems.

\Mien .properly designed a\u\ executed it is, there-

fore, among the most valuable, if not the most valu-

able material now available for use in connection with

hvdraulic works of all kinds.

Subject Aroused Great Interest

That great interest in the subject had been aroused

by the papers was shown in the extended debate that

followed. Through the efforts of Richard L. Humph-
rey, author of one of the papers, and M. Voissin, En-

gineer of Bridges and Highways, France, a resolution

was adopted advancing the subject from a communi-
cation to a question, and further providing that the

officers of the permanent association be asked to place

it as a question for consideration before the next Con-
gress. Under the method of procedure, conclusions

on subjects presented as communications to each Con-
gress cannot come before general session for adoption,

but if deemed sufficiently important they may be intro-

duced as a question, whereupon the succeeding Con-
gress may take action on the conclusions. At the ses-

sion in Second Section on "Ocean Navigation" the

action of sea water on concrete was discussed, when
Col. Bogart referred to the action taken by the First

Section, which resulted in further debate, showing
clearly that the Second Section also recognized the im-

portance of the subject. On motion of Mr. Humph-
rey, the resolution referred to above was also adopted
by Second Section with the additional request that the

subject be considered at joint session of both Sections

next Congress. Inasmuch as it is not customary to

have joint sessions, the entire proceetlings may be re-

garded as unusual recognition of the importance of

concrete in connection with maritime and inland navi-

gation.

\\'<)rkin<f Drawings for a lJiin<fiilow of

i'omed Concrete

BY JENS C. PETERSEN

The California bungalow with its wide spreading

eaves, long low roof lines, exposed rafters and half

limber construction is a style very much appreciated

by the Eastern home builders and the type, originally

intended for warm climates, has found favor in the

colder climates and in localities where substantial con-

strtiction is necessary. Many are built of concrete,

and the plans shown on the following pages serve as

a suggestion for a concrete bungalow.

The foundations are put in as for any ordinary

building, and the walls above the foundations, as well

as the interior partitions, are built of solid poured

concrete inside of plank forms, if any of the superior

patented wall form systems are unavailable. The house

may be built of concrete block if preferred, and these

would probably be just as economical, as the inside

walls would be plastered directly on the block, and

the inside of the outside walls would be plastered on

lath over furring strips.

The entire exterior is to be given a coat of rough

cast or pebble dash directly on the concrete wall. This

pebble dash finish could also be used as well over the

concrete block construction.

The exterior design, with the battered walls, piers

and chimney, is substantial in character, and has orig-

inality. Concrete work, in monolithic construction,

looks best with unbroken surfaces, rather than when
cut up into many patterns. It was never intended

that concrete construction should be false or pretend

to be what it is not, and the closer home builders and

designers adhere to a design which fits the material,

the better will be the result and the more substantial

will be the building. When you build with concrete,

you build but once, and your home, if built of con-

crete, does not begin to deteriorate when the con-

tractor drives the last nail, or when the painter has

put on his finishing touches with the brush. There is

no annual repair bill for the owner of a concrete

home. The roof of this bungalow is to be covered

with a soft gray cement shingle, like the soft gray

tone of the pebble dash. What little exterior wood
W'Ork there is in this design may be stained some har-

monizing color or painted cream white.

This bungalow, in plan, is livable, convenient and

well arranged. The fire place in the living room
shows off well from the dining room, and with the

convenient bathroom off the hall, good convenient

kitchen, screened porch for refrigerator at the rear,

two good bedrooms and a large front porch, it should

make an unusually pleasant home.

Construction in the average Icxrality should not

cost more than $3,000. A full basement would add
to this amount.
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First Floor,

Basement

and Roof

Plans of

Poured Concrete

Bungalow—Scale

1-12" to 1'
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Elevation and

Section Details

for Poured Concrete

Bunj^alow—Elevation,

Scale 1-12" to 1'
;

Section, 1--1 size
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fi#»l^P]G. 2. Rotary Kilns in the Plant of the Inland Portland Cement Co., Metaline Falls, Washington

Fjg. 3. Vektical Clinker Coolers and Belt CoN^E^tlK^
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Power Supply :ind Miicliiiicry Kciiiipmcnt

of a. New Porthirul Cement IMaut

The maniifadiirc of I'Drllaiid cement in the Pacific

Northwest has sliowii sure an<l steady progres.s The
first two cement ijiants to be erected were located in

the Puget Somid district—on the Pacific coast; the

third east of the Rocky mountains in Montana. It

was but natural that the fourth should be located in

the stretch of territory between the Cascade moun-

tains and the Rocky mountains, commonly known as

the Inland Knipirc.

This plant is owned b\- the Inland I'ortland Cement

Co. of Spokane and Metaline h'alls, Wash., and forms

one of the group of the Lehigh Portland Cement Co.

Work on the jdant was commenced on the first of

lune, 1910. and the mill was completed on the first

of April, 1911. I'ecause of a delay in completing the

water power develo])ment, the plant was not in opera-

tion until the first of August.

In constructing the jilant the first important con-

sideration was the question of adec|uate power. Al-

though the development of water power represented

a number of difficult engineering problems, this was

decided upon as the most feasible and economical.

The power development is of the high head class

—

approximately a .^00 ft. head.

Sullivan Lake in the Kaniksu national forest covers

an area four miles long by a mile wide. By the con-

struction of the dam and the diversion of the waters

of Sullivan creek, the lake was raised appro.ximately

25', providing an enormous water reserve. After being

carried 13,000' in a timber flume 8' wide by 6' deep,

the water, passing through the head gates, is conveyed

to the power hou.se through a tunnel. This, in a dis-

tance of 1400', has a vertical head of 480', with a re-

sultant pressure of 200 lbs. per sq. in., as delivered to

high-head impulse water wheels.

Two electric generators 1,785 k. v. a., direct con-

nected to water wheels, combined with the re(|uired

exciters and switch boards, comprise the power instal-

lation. The current is developed at 2,300 volts and

transformed at the mill to a 550-volt base for operating

purposes.

As an indication of the efficiency of the method of

water power development adopted, it might be inter-

esting to note that from the start of the power plant

to the present time, there has been a loss of only 8 min-

utes, and the results in power costs have been all that

could be anticipated.

Good deposits of limestone and shale are found in

the iMetaline Falls district. The limestone quarries,

2,700' from the i)Iant proper, are of open quarry for-

mation, the usual methods of (juarrying being used.

The material is delivered to the crushers by cars.

One No. 9 style "K" Gates breaker, and two No. 5

style "K" Gates breakers, comprise the crushing equip-

ment.

.\utomatic trams, used to convey the stone to

the storage bins and from there to the mill, operate

on the gravity system. An excess of 16 11. P. over

the amount necessary to return the empty buckets is

generated. The shale quarry is located directly back

of the power station, the shale being conveyed to the

raw storage department by a short tram of the power-

operated type.

.A svstem of tunnels and c<Miveyors eliminates labor

in handling, in drawing the raw material from the raw

storage department. Passing entirely separate through

the rotary dryers, which consist of two 7' diameter by

60' of the "Vulcan" type, the limestone and shale are

stored in bins above automatic weighing machines.

.\fter being weighed separately, the raw materials are

dumped on a conveying belt in the proper proportions.

The preliminary raw grinding is accomplished by

tvpe "P." Jefifrey hammer mills, and completed by 40"

Grififin mills, weighing 26,000 lbs. each, which reduce

the raw materials to a powder of a fineness of 95% to

98% on a 100-mesh sieve. The machines are driven

by 75 H. P. vertical motors, and have a capacity of

4 tons per hour.

The Finishiny.—The powdered raw materials are

carrieil by screw conveyors to the stock bins of the

rotary kilns, and fed automatically into rotary kilns,

'r 6"'x 140'.

To obtain the burning heat (2,700 to 3,000 degrees

Fahrenheit) necessary to calcine and thoroughly flux

the raw material, a finely powdered coal is used, which

is ground in 40" Griffin mills. After being stored in

the coal stock bins in front of the rotary kilns, the

Fig. 1. Pl.-v-mt of the Inland Poktl.\nd Cement Co.. Metaline F.\lls, \\'.\shington
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coal is conveyed to a blast pipe and blown into the kiln

by air pressure.

Fifty h. p. variable speed motors operate the

rotary' kilns. When cooled, the clinker is weighed

by automatic scales and the required amount

of gypsum added. The preliminary reduction of the

clinker is made on Sturtevant rotary crushers. The

finished grinding is done on 40" Griffin mills and a

fineness of 96% to 97% on the 100-mesh sieves, and

85% on the 200-mesh sieves is the standard main-

tained. The mills are operated by 75 h. p. vertical

motors. Through the use of one class of grinding

machines, the stock of repair and renewal parts is

not excessive. The raw materials are sampled hourly.

Accessory Features.—In connection with the power

development the city of Metaline Falls is furnished

with light and power, and the surrounding mines have

an available supply of electrical power to the extent

of 10,000 h. p. Incidental to the cement plant proper

11' ,G M >l 1 I 1 \ND PoKTLANn

Cement Co., Metaline Falls, U •\shinoton

are the machine shop, consisting of a concrete building

and modern equipment, and the stores department.

The plant and power development represents an in-

vestment of $1,400,000 and a monthly pay roll and

purchasing expenditure of $45,000.

The present officials of the Inland Portland Cement

Co. are : Harry C. Trexler, president ; F. A. Black-

well, vice-president ; A. F. Walter, treasurer ; Dan
R. Brown, secretary; Irvin J. Kohler, general superin-

tendent, and Earnest Ashton, chemical engineer.

The sales, distribution, purchasing and accounting

are conducted through the general offices in the Old
National Bank Building, Spokane, Wash., with the

following personnel : Dan R. Brown, secretary and as-

sistant treasurer
; John H. Marks, assistant sales man-

ager ; Wm. J. Harry, auditor ; F. Tilford Brown, pur-

chasing agent.

F,qmpmeut—The high-head impulse water wheels

were furnished bv the Pelton Water Wheel Co., San

Francisco. The equipment in the power station was

built by the Westinghouse Electric and Manufacturing

Co., Pittsburgh, while the works equipment, the 75

h.p. vertical motors on the preliminary grinders and the

50 h.p motors on the kilns were furnished by the Gen-

eral Electric Co., New York City. In the quarry, the

Marion Steam Shovel Co., Marion, Ohio, furnished the

steam shovel equipment, and the automatic tramway

equipment made by A. Leschen & Sons Co., St. Louis,

was used in handling raw materials. The crushers

were built by the Allis-Chalmers Co., ^Milwaukee.

The drilling equipment in the quarry was furnished by

the Hardsocg Drill Co., Ottumwa, Iowa, and the air

compressors by Laidlaw-Dunn-Gordon Co., Cincinnati.

The rotary driers and the kilns were built at the plant

of the Vulcan Iron Works, Wilkes-Barre, Pa. The

Tefifrev Mfg. Co., Columbus, Ohio, furnished the ham-

mer mills for preliminary grinding. Griffin mills, made

by the Bradley Pulverizer Co., Boston, are used as coal

grinders, and the rotary crushers used for preliminary

reduction of clinker were built by the Sturtevant Mill

Co., Boston. Among the mi.scellaneous equipment, the

cranes were built by the Whiting Foundry Co., Whit-

ing, Ind., the elevating and conveying machinery by the

Link-Belt Co., Chicago : the clutches and similar me-

chanical equipment by the Geo. V. Cresson Co., Phila-

delphia. The Gandy Belting Co., Baltimore, fur-

nished the conveying belts : the transmission belts were

furnished by the Bradford Belting Co., Cincinnati.

The weighing equipment for handling the raw material

was built by the Automatic Weighing Machine Co.,

Newark, N. J., and W. F. Mosser & Son, Allentown,

Pa., furnished some of the special conveying equip-

ment. Rotary blowers were built at the plant of the

B. F. Sturtevant Co., Boston. The bagging machines

shown in Fig. 4 were made by the Bates Valve Bag

Co., Chicago. The automatic feeders were furnished

by S. R. Vanderbeck, Cleveland.

The plant was erected under the direction of R. R.

Baer, chief engineer of the Lehigh Portland Cement

Co. Irvin J. Kohler was general superintendent. The
structural steel was furnished by the McClintic Mar-
shall Construction Co., Pittsburgh ; the galvanized

roofing and siding by M. S. Young & Co., Allentown.

Pa. ; roofing for stock houses by the Phillip Carey Co.,

Cincinnati.

A plant of such construction and equipment is an

impressive example of the place that Portland cement
is today filling in the industrial world.

The attention of subscribers—those who
have made subscription payments either to

CONCRETE or to CEMENT AGE—is called

to an announcement on page 37. Please read

that announcement and help us to correct any

errors which may arise in combining the two

subscription lists.

Concrete-Cement Age.
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There is much interest in the

C O M M K N T rored^Srtr type of concrete paving which

, Paving supplements the concrete with

Sooner or later every editor feels the necessity Experiments t^g application of a bituminous

of having some place in the journal where he can surface. The success of the experiment conducted

talk informally to the readers. We have felt this under the direction of City Engineer E. W. Groves

need for some time, and "Comment" has sug- at Ann Arbor, Mich., suggesting similar treatment

• gested itself as a rather appropriate title for such a for other cities, gave first prominence to the method

department. This is short and suggestive and fits of covering the concrete with hot bitumen and sand

in very well with Correspondence, Information and the latter being rolled in by traffic. It is pointed out

Consultation. to Concrete-Ckmi-nt Age by excellent authority on

T /- , J u . 1 • hiHiwav matters that there is a question as to whether
In Correspondence, our readers have iheir say mt,iiw.iy .uanv.

a^u^, TIiw ->iiHnor
. T r .• .• I 1 J A or not the idea oriemated m Ann Arbor, lliisautnor-
in Information, questions are asked and answered; y' "oi mc u "

* fu„ i.,^!, „f ro^ili^nrp
/- 1. . , 1 r c 1 1 a; i ~-ii itv writes: The objection to the lack ot resilience,

in Consu tation, problems of field, office and mill, ny vv"i'-=- .,',, , , ,„t„ ,.„j
, , f J I ..

1- J no se and dust incident to travel over concrete road-
and general problems of development are discussed ""'^"^ "'" "'"' '

"-

. . r ^^^ „,i,;m-i \^A \n
,
^

-, /- .1 -1 u wav was in manv cases the deciding factor which led to
m detail. Comment, however, is where we have ^\ay was m mai > ^.a c s

T.- ., 1-11 the adoption of other forms of pavement, and a na-
our say. It s the woodpile, where we can use a ""= ^u^i^u w i

,^^^,Ha.-r,•^

J 1 4. * .u .1
• tural sequence to the surface treatment of macadam

saw, or an ax, or a wedge, to get at the thing we '"''" '"^m""^ ^. , ., • » • i. o,- tt,» ^^
'

r- ,, ' f i roads with various bituminous materials was the ap-
want. Further comment on any points or sugges- 'udua »t(

• -, , . ^ ^ !,„ ,u„„ ^^.\^t\„„
, . .

,
1- 11 • -.

1 nl cation of a similar treatment to the then existing
tions for new topics arc always cordially invited. i>in,cimjii ^

^^

concrete road surfaces.

An experiment at Ithaca (N. Y.) was first tried in

1909, when an application of oil asphalt and screenings

^, f ,1, p was made to a portion of a newlv constructed concrete

A Cement Show at ,,
^
"f

OP^"'"" o'
^^f

} anama ^ j^^ jc)iq jj ^^^^ decided to cover the remainder
the Panama-Pacific '^ anal marks an epoch in world "

, '
,

^. . . •, „ „, . ^ ^„tne t-anama i-acinc
^

.' . -of the concrete sections in a similar manner and a re-
International development, and the exposi- *: ' , r < , . „:i ^^^u^u -,«^i
Exposition ,• „ ,5^ K„ ,' M of i;.„ ttv.„ fined coal tar, refined water-gas tar, oil asphalt and

ton to be held at ban rran- . . , , -i j ti „ j„t„* _„„„„i:„„.
,,,,, ^ . ,1

•

* u 1^ heavy residual oil were used. The data* regarding
CISCO in 191. to commemorate this event should

^j^^J, j.^^nts are given in part as follows:
be a great achievement. W ith.n six years, San ^ .|;„„, ^^ ^2, Sections Nos. 15 and 14. (6) BUu-
Francisco has risen from ashes, and her civic pride

,„i„o„s-surfaced Concrete. The first 39 feet of section No. 14

and effort have been aroused and united. The ^^^^ (.^^t^j ^nh the artificial oil asphalt described in experi-

achievement to be celebrated is of world interest, n^g^t No. 4.

and the outlook indicates a great and successful
Analysis of artificial oil asfhalli (used on section 14.)

gathering. Specific gravity 25725° C 0.964

Our immediate interest in this is to take advan- F'o^t test at 100° C. (time) l'2r

tage of this gathering to hold a cement show which Melting point "C. (cube method) . .^ . .

. 67

Ml t u Z. a .- ^ ^\ J f 1 J Penetration (No. 2 N, 5 seconds. 100 grams, 25 C) .
. 168

will bring home most effectively the wonderful de- '^'"="» v • ^ ^c
, ^ , ^r. 1 ^-i-^ J Per cent of loss at 163 C, 5 hours (20 grams) 0.85

velopment and the universal utility and economy ^, , ^ •, » imo r /^^•™«^ i'?o"
, ,^. . , ^ . ,'

, , ,
•' Float test on residue at 100 C. (time) 1 ^

of this material. Concrete is used throughout the p^^^^^^ ^j ^^^^^ ,,ij„,„g„ i„soluble in 86° paraffin

canal structure, and building the canal has developed naphtha 22.0

new
.
methods of handling concrete, new forms, etc. p^r cent of fixed carbon 8.60

The canal construction from the first has been a

wonderful concrete exposition, a "Cement Show" Per cent of bitumen soluble in CS,, air temperature

on a stupendous scale. It seems especially fitting (total bitumen) 9974

that at the world exposition to celebrate the canal's Organic matter insoluble 12

completion a cement show should be held, and we Inorganic matter "J

hope that steps will be taken toward that end.
10000

This material was applied hot at the rate of 1 gallon per

square yard and was covered with stone chips. The bitumen

A Carload a Minute, At one of the recent meetings did not adhere very well to the cold, damp surface. After

Ten Sacks a of the Association of American the concrete was laid the road was kept closed for about

Second Portland Cement Manufacturers, fifteen days, and on December 2 (1909) the entire road was

Mr. Mallory, who is recognized as the "statistician" i" good shape, except in one place, where a retaining wall

of the Association, in a lull in the proceedings occa- s^'ould be placed.

sioned by the non-arrival of some speaker, rose to say Experiment No. 12-(a) Cement-Concrele; (b) Buum,-

,,,,,, , J 1 • 1 • 1 t u j: nous-Surfaced Cement Concrete.! (a) When mspected on
that he had made some memoranda which might be of """* '';",'

, ...
, , ^, , T 1

•
4.U * 1 I ^ September 9, 1910, the straight cement-concrete section was in

interest to the members. Taking the total annual pro- r ,.,. , ^ ^ < ^ .,.u„,. ,„„„i, ,„j „npv,.n cur
. . , TT • 1 o J • fair condition, but presented a rather rough and uneven sur-

duction of cement in the United States, and averaging
^^^^ ^^^ evidently to the method of laying. There was only

working conditions, etc., Mr. Mallory estimated that
^^^ ^^^^^ ^^^^^ ^1,^^ g- i^ng ;„ this entire section. It was

10 sacks of cement were produced every working sec- decided to cover this section with a bituminous mat in the

ond, or about a carload a minute. This is rather an

unusual unit on which to base production, but is an 'Office of Public Roads, circular No. 92.

. , ,. , ,
. . tDense. semi-sohd.

interesting side light on the situation. tOffice of Public Roads, circular No. 94.
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same manner as in experiment No. \2b. This was done before

the last inspection on November 2 in the following manner

:

The surface was first thoroughly cleaned by sweeping, after

which the hot bituminous binding material was applied by

pouring from buckets at the rate of Va gal- Per sq. yd. While

the bitumen was still hot, stone screenings ranging from Ya"

to J4" in diameter were applied in sufficient quantity to take

up all excess bitumen. A number of bituminous binding ma-

terials were applied to this section. * * * (At a cost of

11.02 cents per square yard. Complete cost data are given in

Table 35, Circular No. 94, office of Public Roads.)

(6) This section was in better condition than that treated

in experiment No. 12fl, but the greater part of the bituminous

surface had worn away and it was therefore treated again in

the same manner, as described under experiment No. 12a. The

cost and materials data for this work are to be found in

Table 35.

When inspected in the latter part of October, 1911,

the evidences of these treatments had largely disap-

peared from the traveled portion of the middle of the

road, but a thin mat was left along each side. More
durable roads would undoubtedly have resulted if the

work had been done in more favorable weather, and

if the surface of the old portion of concrete had been

thoroughly flushed with water to remove all the ('ust

before the bituminous material was applied. Similar

experiments were conducted in Massachusetts several

years ago, says our informant. In this case a carpet

of refined coal tar and screenings was applied to some

old Hassam surfaces, and we have been informed that

the results were of a very satisfactory character. Re-

cently three varieties of bituminous products were

applied to the oil-cement-concrete surface constructed

a year ago at Jamaica, N. Y. This section is exposed

to particularly heavy automobile traffic and the work
will be kept under careful observation.

On the new concrete it is quite probable that a wear-
ing surface of some bituminous material will serve

an excellent purpose aside from the fact that it makes
a more desirable surface. It has been clearly demon-
strated that concrete shrinks upon drying out and
cracks frequently develop from this cause. If a rapid

drying out can be checked by means of a protecting

bituminous top, such treatment will pay for itself in

producing a better and more durable concrete, and
moreover, should cracks develop, the bituminous ma-
terial will be immediately driven into thein and chip-

ping and spalling of the concrete will be largely pre-

vented.

individually drawn by various architects have been

in certain respects unfair to the contractor; and even

where clearly expressed and apparently binding on

the face of the contracts, were not as a matter of

equity enforcible in a court of law. Heretofore it

seems to have been assumed that all of the stringency

of the contract is to be directed toward the contractor

and that the architect and owner are necessarily honor-

able persons. The new documents, however, are dis-

tincly more binding upon the owner than such docu-

ments have heretofore generally been and distinctly

more liberal to the contractor. Nor do they assume

that the architect's decisions will necessarily in all

cases be equitable and therefore instead of the very

few matters which have formerly been capable of

arbitration, it is arranged that a number of classes

of decisions made by the architect shall be subject to

arbitration. A number of specific instances of this

attitude are found throughout the documents, which

make specific provisions, for example, for the termina-

tion of the contract by the contractor, interest on past

due payments, claim for extension of time, damage

and extra remuneration.

Certain members of the committee have during the

past year or more put into use forms substantially

corresponding to the first standard edition of the In-

stitute documents as now published, and they have

appeared to stand well the test of actual use. Pro-

vision has been made by the committee, however, for

revisions by the Institute at intervals ; and it is hoped

that as amended by use and the criticism of both

architects and builders throughout the country, the

Standard Documents of the American Institute of

Architects will eventually become the basis of all build-

ing contracts, as well as a recognized code of pro-

cedure representing the judgment of the Institute as

to what, in that respect, constitutes the best practice

of the profession.

Standardized ' Recently we noted that the

Contract and American Institute of Architects
Specification Forms announced the publication of
standard formes for contracts and specifications. It is

easy to see the many advantages of standardized docu-
ments of this kind if they can be made to represent
the best practice and by their clearness, equity and
final interpretation in courts of law become generally
understood and accepted by owners, architects and
builders.

While of necessity the contractor must bear the
burden of responsibility, the committee in drawing up
these specifications has felt that in a great majority
of instances the general conditions of contracts as

Cement and
Sand Lime
Bricks

According to the U. S. Geo-

logical Survey the sand-lime

brick industry has sadly declined.

In a sense the sand-lime brick started as a competitor

of cement, especially cement in the form of the con-

crete block, which probably suggested the construction

of sand and lime units in brick size. The sand-lime

brick industry started in 1901 but did not make much
progress until 1903, when there were 16 plants report-

ing products valued at $155,040. The industry grew
rapidly from that year until 1907, when there were 94

plants reporting $1,225,769 worth of products. From
this it has declined, until in 1911 there were but 66

operating firms. The decline certainly is not due to

the cost of the material, for the average price per

tliousand for common sand-lime brick in 1911 was
S6.09, compared with $6.36 in 1910. Evidently the

sand-lime brick has never appealed to architects and

builders. Portland cement is in every sense superior,

representing greater durability. Concrete products in

the way of building stone and block are constantly

improving in appearance and quality, and this fact no

doubt accounts for the decline of what promised at

one time to be quite an important industry.

[66] July, igi2



CONCRETE-CEMENT AGE

The Concrete House
'^^^
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From a Sanitary iilizes the risk which may accom-
Standpoint. pany the occupation of a resi-

dence of ordinary construction. We need only search

the records of the CommiUees on the Prevention of

Tuberculosis to see that in certain cases houses have

become infected, and are literally death traps. These

reports are for the most part made upon city build-

ings occupied .by the poorer class under bad sanitary

conditions, but the same rule holds good in healthy

locations and homes where every sanitary precaution

is taken.

One record relates to a fine old Colonial residence in

a healthy New England village which was in reality a

deathtrap. The building was of the usual frame con-

struction. During its occupancy by a large and well

known family, one after another was stricken with

tuberculosis, or quick consumption, as it was then

termed. In two generations this family was wiped out.

It was commonly said that tuberculosis was in the

blood, but after the death of the last member of the

family, and upon the purchase and thorough renova-

tion of the house by another prominent family, the

march of death went on. A few years ago a great fire

swept the village, taking with it this handsome Colonial

house, together with many other dwellings. The de-

struction of this residence was without doubt a good

thing.

Conditions of this sort could hardly exist in modern
reinforced concrete houses. Here are no spaces for

the breeding of bacteria or insects. In a house of this

sort occupation would be accompanied with little or no

ilanger, as it would be feasible to cleanse thoroughly

every part of it.

Cement Sacks Make -^ contemporary points out, in

Expensive a recent issue, the "penny-wise"
Tarpaulins policy of using cloth sacks to

cover concrete work. To quote:
"The area of a cement sack spread out flat is about 33/4

sq. ft., so that the cost of covering concrete with 10 cent

cement sacks is at least 3c a sq. ft. The price of tarpaulin^

ranges from ZVzc to Pjjc per sq. ft. and a good, waterproof

tarpaulin may be purchased for 6c per sq. ft. Therefore, if

such a tarpaulin is bought and used twice, it has paid for

itself as compared with the use of cement sacks for the

same purpose ; and there still remains a tarpaulin in first

rate physical condition, capable of being used many more
times as against the pile of rotten sacks which is all that is

left after they have been misused in this way."

Cement sacks are too often slung around on a job

as though they had little value. A comparison such as

the above is of value, and it is very apparent that

tarpaulins would be a good investment.

Concrete as a
"Trust Buster"

The paper by Harlan David
Smith in the Technical World
Magazine describing the over-

throw of a bridge trust in Kansas, a subject also
discussed at the recent convention of the N. A. C. U.
in Kansas City, makes public information that ap-
plies or has applied to other states. It is no un-
usual thing to find a single bridge firm receiving
contracts year after year in a certain locality. Con-
crete has not only been the chief factor, but practi-
cally the only influence, that has broken up some

local monopolies. In this connection it is interesting

to note that the very simplicity of concrete construc-
tion in the case of small bridges has had a most po-
tent influence in promoting public interest in its

use. Ta.xpayers are able to understand and appreci-
ate it. In some counties controlled only a few years
ago by the makers of iron and steel bridges, the
commissioners now employ local designers and con-
tractors to do every feature of the work. With the
possible exception of the cement and steel, all ma-
terial as well as labor is found at the site, thus not
only effecting a saving as to cost but keeping the
money in the community. Argument in favor of
concrete as opposed to iron and steel bridges be-
comes unanswerable when attention is called to the
gross extravagance represented by maintenance
costs in the case of metal structures, especially in

the matter of highway bridges of moderate dimen-
sions.

A Good Mixing
Box, Easly
Built.

On some work recently, we
saw a mixing box which had
some unusual features. The

box was open at each end and was simply four
2" X 12" X 16' rough planks laid across some cleats,
and brought close together. The side pieces were
2"x 12" also, inclined, with the sand banked under
them, and proi.ahlx

I at the bottom to hold

y/ze

,3l^ ^ <Jra^e/.

Type of Mixing Box
them in place. The open end seems to be a rather
unusual feature. The contractor said that it worked
out very well indeed.

Such an arrangement is more of a mixing board
with two inclined sides than a box; but at any
rate, it is an interesting suggestion.

An Effort to
Solve "Curing"
Problems

"Sprinkling" and "natural
curing" are uneconomical
methods for the concrete prod-

ucts manufacturer. This is apparent to anyone as
soon as his business has begun to grow. He must
clog his storage yards with at least a month's out-

put and at the same time sacrifice something in the
quality of his product. We want you who have de-
veloped various methods of steam or vapor curing
to help us in standardizing curing plant installa-

tions. Will you help? Read an announcement un-
der the caption "Steam Curing," on page 34 of this

issue.

Ju}y, igi2
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Inquiries regarding sand and all other materials are

cheerfully answered, like all other questions, but in

cases of importance it is best to invest in a labor-

atory analysis. Write to us for particulars, address,

Laboratory Department.

Effect of Acids on Silos

I have heard it said that acid formed by ensilage causes

deterioration in the walls of concrete silos. Is concrete a

proper material to use in the construction of silos? T., Iowa.

Your fears in this respect are witliout foundation.

There are thousands of concrete silos and tlie walls

are not affected by the acids of the ensilage. Con-

crete, when very green, might be injured by such

acids, but when hardened, it resists all attacks except

those of very strong acids not to be found in ensilage.

* * *

Cleaning Steel Forms
Please inform us what we can use to clean steel forms.

We have in mind steel sidewalk forms that have collected

concrete to such an extent that they are rough and it is im-

possible to scrape same off. V.. Nebraska.

The simplest and best way to free metal forms from

hardened concrete is to heat them slightly and then

cool them suddenly with cold water. The resulting

expansion and contraction will break off the concrete.

Care should of course be taken not to heat the forms

so hot as to injure them.
* * *

Facing Mixture
I should like to use hydrated lime in a 1 :2 facing mixture

of cement and sand for concrete block and I want to know

how much lime to use to give the facing a stone color.

D., Nebraska.

It is impossible to give you a definite answer for

two reasons. One is that you do not name the color

of the stone which you would like to imitate, and the

other is that you do not tell us what Portland cement

you are using, and as cement varies greatly in color,

much will depend upon this factor. We do suggest,

however, that you use no more than 25% (by weight

of the cement) of lime in the mixture.

Sidewalk Crazing
I am a sidewalk contractor and have trouble with hair

cracks or crazing of the top coat. I use a 1 :2 :4 mixture

for the foundation 4" thick and a 1 :2 mixture for the top 1"

thick. It is a medium coarse sand. I have tried covering the

walks, but have had no better results. I have also tried a

drier composed of a mi.xture of cement and sand. These

cracks seem to be in a thin film on top. P., Pennsylvania.

Hair cracks result from improper curing, also from
an excess of troweling in the top dressing. Better

results will be obtained if you do not try to get such

a smooth surface on the top dressing. The fact that

you say that cracks occur on the top dressing, leads

us to believe that troweling may have a great deal to

do with it. coupled with a lack of moisture when the

walk is curing.

Oil Stains Block
We are having trouble with our white facing stone. We

have been casting white lintels face down on pallets which

have been oiled. To make the finish smoother and to prevent

the oil from staining the fact of the stone, we have put in

a supposedly water-proof paper, which also appears to have

been oiled, and it makes the result no better, so far as the'

stain on the block is concerned. What shall wc do?. B.,

Pennsylvania.

If you are careful in using the oil on your pallets,

wiping it off after it has been applied, you should have

no trouble from stain. Melted paraffine, applied hot,

has been used with success. A paraffine oil, costing

from 12 to 15 cts. per gallon, should not stain the

concrete. If you think better results are to be ob-

tained by using a paper lining, however, we suggest

that you get a waxed or paraffine paper, which you

should find at your nearest wholesale paper dealer.

Block Silos a Success
Are silos of concrete block a success? C, Indiana.

There is no doubt about the practicability of the

concrete block silo. Thousands of them have been

constructed in many parts of the country and we have

published a great deal at various times on the subject of

concrete block silo construction. Full instructions for

the construction of a concrete block silo would be too

long to give you in the space available here. We sug-

gest that you write to the Association of American

Portland Cement ^Manufacturers, Land Title Bldg.,

Philadelphia, Pa., sending 5c for a copy of Bulletin

Xo. 21, which contains very complete instructions on

the subject of silo construction. The United States

Department of Agriculture also publishes a bulletin

on this subject. "Practical Silo Construction,"* by

A. A. Houghton, is an instructive book on this subject.

* * *

Colors for Concrete
I should like some information on mixing colors with

cement to give colored concrete surfaces. B., Massachusetts.

From 1 to 3% (by weight of cement) of dn,- min-

eral color added to the cement before mixing will give

a fairly permanent tint. These proportions are sug-

gested for each 100 lbs. of cement: For black con-

crete, 2 lbs. of excelsior carbon black. For blue. 5

to 6 lbs. of ultramarine. Brown. 6 lbs. of roasted iron

oxide. Gray, 8 oz. of lampblack. Red, 6 to 10 lbs.

of raw iron oxide. Yellow or buff, 6 to 10 lbs. of

•Book Department, Concrlte-Cemext Age, price 50 cents.
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yellow iicliro. Where slreiigth and lianl vvearinj,' (|ual-

ity are re(|iiireil in a concrete surface wliich is to be

colored, it is reconiiiieiided tiiat no color be used re-

(|iiiring more than 4% by weight of color to cement.

This eliminates some of the combinations suggested

above. W'c shall take up the matter of color in the

Consultation (lc])artment in a later issue.

* * *

Smooth iiifj PoitIi Posts
I have liuilt a concrete porch, using a mi.xture for the

concrete post.s which vva.s too coarse. The result is that the

posts haven't the smooth linish which they should have. Can
I go over these posts with a fine cement wash and get a

smooth surface? S., Wisconsin.

There is no reason why you should not use a thin

cement groitt, applied with a brush, to the pillars,

unless the pillars are very rough. If they are very

rough then the grout would, of course, not fill up the

depressii ns, in which case you should make a thin

mortar and ap])ly the mortar with a wooden float. Do
not trowel the surface any more than is absolutely

necessary, because if you do there is a likelihood that

your coating of thin mortar will crack. Whichever
way you fill the pillars, great care should be taken in

curing the grout and mortar. When this has been

applied and the mortar has taken its initial set, wrap
the pillars in burlap or some such material and keep

them wet for several days. This should be done to

avoid checking and cracking.

* * *

Simple Test of Cement
What simple test can be made on cement without employ-

ing laboratory methods and apparatus? Some cement has

been received here, and is now on the market, which is not

up to the standard, and it is necessary to give some test to

the cement shipment before the cement goes into the work.

S., Nebraska.

Briefly, the best way to test cement without labora-

tory apparatus is to make the cement up with water
in such a way as to form a jjat ab;)ut 3" in diameter

and about J/>" thick in the center, tapering it to noth-

ing at the edges. This pat should be spread out on
glass and the cement and water permitted to dry out,

keeping the pat from sun and wind. The behavior of

the cement can we watched from all sides, in this

manner. If the neat cement and water set promptly
and do not crack or blister in curing, it is a fairlv good
indication that the cement is all right. You must un-

derstand, of course, that this is merely a rough test

and where any considerable quantity of cement is to

be used, a laboratory examination is an economy.

Concrete Retaining Wall
A town of which I am a commissioner wants to put up a

retaining wall aliout 250' long, with water on one side and a

street on the other. It is salt tide water and I have found
that a solid clay foundation lies under 2' of sand. The wall

is intended more for looks than anything else. Fearing that

the wall might settle out of line, I have intended to drive

small locust wood piles about 4" in diameter as far down
into the bed of clay as possible, and then build the wall

around these piles, completely hiding them. W'ill these posts

do any harm in the concrete walls? The wall will be from
4' to 5' high and we expect to make it about 16" thick at the

bottom and 12" thick at the top. tapered on the water side.

.\l high tide the water will come up 2' or 3'. On account

of tides to contend with, we expect to build the wall in sec-

tions of about 25', joining the sections with tongue and grove

joint. B., Maryland.

^'ou will find that you are making a mistake in

thinking tiiat this retaining wall, in holding back a wet

san 1 bank 5' high, is more for looks than for strength.

The lower part of the wall will be submerged twice

each day when the tide ri.ses. The wall should go

into the clay at least 1' and should not be less than 2'

thick at the bottom instead of 16" as you decided.

The wall should be about 15" thick at the top. It will

not be advisable to ])ut wooden posts into this wall,

no matter how hard the woorL The tongue and groove

joint is all right for the ends of the sections.

Cement Front in Oil Shafts

In this country there are. as you know, thousands of oil

wells. The formations are varied, mostly shale and clay,

with strata of lime. We now propose sinking wells where

the principal formation is soil and clay. In many places nr

rock of any character is encountered at all, even to 1,000 ft.

depth. The difficulty is that after, say 100 feet, the walls

above where the tools are working will give way and cave

onto the tools. L'sually the water used with the action of

the tools leaves a smooth mud wall which will stand until

the well is finished and the casing is inserted, or until either

sand or rock is struck and the casing placed in to that depth.

Then the smaller tools, etc., work inside this casing to the

lower depth. Xow, what we are seeking information on is:

First—can we make a thin cement mixture and use instead

of water alone? Would the cement be forced into the

walls sufficiently so that when the bailer lifts out the product

of mud and cement, the cement left on the wall would

set sufficiently to stand while the bailer was lifted out, emptied,

refilled and returned and proceeded to go another screw

length in depth, about si.K feet? Second—what mi.xture would

you make? What is the probable quickest time possible for

it to set? Is any special make of cement necessary? Do
you think it would penetrate the walls of the hole (6" at bot-

tom to 13" at the top) to hold a soft or caving foundation? So

as to make the best possible time in drilling, the time con-

sumed in drilling a 6 ft. scew and bailing out would require

from 20 to 30 minutes. Could the cement be made so as to

set in that time? S., Oklahoma.

In the first place your cement mixture could not

be used neat ; that is, in the form of a simple combin-

ation of Portland cement and water. It would have

to be poured in a thin grout composed of cement,

water and sand, and this mixture would certainly not

set hard enough to resist any pressure within the time

you give—20 to 30 minutes. The effect of its use

would be to deposit merely a very thin crust on the

inside of the .shaft, and even if it were permitted to

harden for several hours it would not develop any

material resistance. Soil and clay are both bad for

concrete, for the reason that they coat the particles

of sand and cement and prevent crystallization, upon
which the stability of concrete depends. We shall

undertake to ];resent this matter later in the Consulta-

tion Department.
* * ;!:

Concrete Pavement Tracks

This company is laying a concrete pavement. The
concrete is composed of a mixture of 1 part cement, 2 parts

sand and 4 parts washed river gravel. We are putting this

mixtvre down to make a 59' street, 6" thick, in one course.
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We are putting expansion joints transversely every 50' and

when the sun is hot we are covering the pavement with saw-

dust and keeping it thoroughly moist. Otherwise, we keep

the pavement well wet down for seven days. Why does this

pavement show cracks other than the expansion joints, and

what can be done to prevent them? E., Oregon.

There are several recommendations to be made

which would tend to avoid cracking, which you say

you have experienced in some of your work.

We suggest that you put in your expansion joints

every 25' instead of every 50'. In many places en-

gineers are now making joints every 12J^' throughout

the length of the street, and in a pavement 59' wide

we certainly recommend that you have at least one,

and probably you should have more than one joint

running lengthwise of the street. We think the pave-

ment should be in blocks not larger than 25' x 25', and

some engineers consider it advisable to have blocks

even smaller than this.

The Board of County Road Commissioners of

Wayne county, Mich., which has laid more than 30

miles of concrete pavement out in the country, and
which will lay about 40 miles of it this year, has laid

this pavement with joints every 25' across the road-

way, with no other joints in the pavement. Two
pavements laid last year on soil which does not have

an ideal drainage are showing a few longitudinal cracks

in some of the sections, and for this reason it has

been decided to put a joint down the center of the

pavement.

One thing that has to be considered in concrete

paving where the sub-grade is given a crown like that

of the finished pavement, is the fact that this crown
naturally fits into a corresponding convex surface on

the under side of the concrete slab. This does not

admit of the pavement sliding in expansion and con-

traction—the crown prevents il. The Board of County
Road Commissioners of Wayne county will eliminate

the crown on the sub-grade this year, so that the sur-

face on which the concrete is laid will be perfectly

flat. The concrete itself, however, will be given the

same curvature on top as before. It is hoped in this

way to obviate all possibility of cracking. We know
nothing about the street in which you are laying the

concrete pavement, but 7" of concrete makes a better

pavement than 6".

Cracking is caused also by too dry a mixture, al-

though you say you gave the pavement a very careful

curing, keeping it wet for a week.
* * *

Sidewalk Expansion Joint
Please tell me something about expansion joints in side-

walks. We have no steel forms in use here tor sidewalk

building and we are having a great deal of trouble w'lth

cracks in the sidewalks. We use a 1 :8 mixture for the

base and a 1 :2 mixture for the top. If I use ^" wooden
strips and take them out after the base is thoroughly tamped,

what shall I use to fill up the cracks? Most of the side-

walks are about 5' 4" wide with a 3" concrete base and a ^"
finish. We notice you advise not using fine sand. Why?
I cannot make smooth work with coarse sand. D., California.

The best way to make joints in sidewalk slabs is to

put in strips of wood (if you haven't steel forms),
which are to be removed before the concrete has be-

come entirely hard, so that there will be no difficulty

in taking out these strips. It is important that this cut

or division in the walk should go clear through from

the top to the bottom of the base course, so that when

the walk is completed it will not be in one piece, but

will consist of a series of slabs.

It is not necessary to make ^" joints at the end

of a 5' or 6' slab, but it is to be recommended that

at least a J/2" leeway be left for expansion of the

walk in every 50' of length. The custom of putting

these joints every 5' or 6' is chiefly to break up the

monotony of a continuous stretch of concrete. These

joints, wherever you place them, may be filled with

loose sand after the walk is entirely completed and

the concrete hard.

Perhaps when we say you cannot get a good finsh

with fine sand, it is more because we do not under-

stand each other in the matter of what is fine sand.

River sand or shore sand is apt to be very fine. It is

not necessary that the sand shall all be coarse. The
best sand to use in concrete is a sand that is well

graded from fine to coarse particles. In the best

sidewalks now being laid there is no effort to get an

extremely smooth surface as used to be the case in

sidewalk building. It has been found that this ex-

tremely smooth surface is more of a disadvantage than

an advantage, as the walk is more slippery, and many
of the best sidewalk builders are now laying walks

which are not troweled down smooth with a steel

trowel, but are merely struck oft' with a steel tool,

and then gone over lightly with a wooden float. The-

walk will wear longer and is much better for pedes-

trians. The reason many smoothly finished walks crack

badly is because in an excess of troweling the cement

and the fine particles of sand have been brought to

the top. Cement and very fine sand do not make
the best wearing surface. The walk will give more
wear if coarse particles are allowed to remain on the

top, rather than being forced dovvm by the steel trowel

and their place being filled with a fine creamy mix-

ture of cement and sand. This very fine mixture is

apt to crack or craze, unless it is very carefully cured,

particularly in a warm climate such as we suppose

you have. Wherever the sun is very warm, particular

care should be taken in curing the walk. Do not let

it dry out for several days, as the moisture is very

necessan' in hardening; the concrete.

Fcrro-Coucretc, London, sa3'S that in the discussion

at a recent meeting of the Instition of ^Municipal En-
gineers on "Methods of Inviting Public Tenders," at-

tention was directed once again to the popular but un-

desirable practice of accepting the lowest tender for

works to be exectued. It was pointed out by H. C.

Adams that the tendency nowadays is to get work
done as cheaply as possible, often at such a rate that

the contractor cannot carry out the work honestly and

make a fair profit. The principle of accepting the

lowest tender is particularly undesirable in reinforced

concrete work, because it leads to unjustifiably hopeful

estimates of loads, bending moments, stresses, and the

capacity of reinforcement for the resistance of stresses.

That this is not an incorrect view is proved by many
cases where the accepted tender has provided for far

less steel—sometimes even fifty per cent less—than

the next tender.
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C () X S V L T A T 1 O X

1!)7. Foundations tor Heavy ln|)act

Macliinery

".In orc-sUiiiiping mill is under design in our office,

and zve arc very desirous of securing tvhatever data

we can on the best design for "mortar blocks," or

stamp mil! foundations for this work. What is the

best practice in designing foundations for heavy impact

machinery r'

Discussion (Editorial).

Concrete is used almost universally in foundations

for all kinds of machinery. The most efficient way
of placing the bolts is an important c|uestion, and in

a recent issue of the Mining and Scientific Press a

correspondent calls attention to the different ways of

placing anchor bolts in battery foundations. We quote

in part as follows

:

"In regard to the best form of battery foundation, I have

been comparing forms recently built or planned, and find

there is considerable difTerence as well as divergence of

opinion among engineers as to the advantages of each form.

Form No. 1 shown below, is essentially that in use at the

Goldfield Consolidated, the Nevada Hills, the Mother Lode
(British Columbia), and perhaps other mines. In this form,

as in all the others, a pipe is bedded in the concrete and the

bolts are placed in this pipe so that broken bolts may be

easily replaced. There are nuts at each end. .-\t the upper

end an iron washer brings the nut snug against the mortar
base. At the lower end a wooden beam placed lengthwise

of the battery distributes the stress and by its compressibility

permits the bolt to be kept tight. This form works well in

practice. It is simple and easily built; there being no hollow

space in the concrete block, the strength of the latter is not

impaired, and reinforcement of the concrete is not necessary.

Where old cable or iron rods are available some reinforce-

ment is, however, occasionally used.

"The disadvantages of this form are that renewal of

broken rods is awkward. Owing to the shape of a mortar

it is necessary to lift it oflf the block whenever a new rod is

placed. It will be noted, too, that the mortars are tied not

to the main body of the block, but to what amounts to a

ledge or heavy cornice on each side. So far as I know,

nonetheless there have been no failures in practice.

"To obviate the difficulties noted. Form 2 was designed,

and it was reported that this form was to be used both at

Goldfield and Nevada Hills. I understand that it was given

up in each instance. It was, however, adopted for the Santa

Gertrudis mill and is being built there. In Form 2 the bolts

cross through the foundation. This attaches the mortar

securely to the whole block of concrete and it also makes it

possible to replace rods without lifting the mortar. The ob-

jection urged against this form is the danger of a rocking

motion developing. Personally I am unable to see why this-

should be and I am attracted to this design.

"The third form has been adopted at a number of mills in

Mexico. It has the advantage that the mortar is securely

anchored to the center of the block, no rocking motion is

possible, and bolts may be replaced often, though not, appar-

ently, always, without lifting the mortar. It has the disadvan-

tage that either more concrete or some reinforcement is neces-

sary in order to build an arch which is as strong as the solid

block of the other forms. The men who are using this form

are entirely satisfied, but apparently experience with it has

been too brief to determine what objections, if any, will

develop. In view of the increased capacity of stamps set

on concrete blocks and the widespread tendency to use con-

crete in mill construction, consideration of these matters

is distinctly worth while."

In building foundations for heavy machinery, en-

gines, etc., the methods actually developed in the field

are of interest. The anchor bolts must not only be'

positioned exactly, and at an approximately correct

height, but there must be a certain amount of lateral

play to the bolt. These conditions must be assured

during the pouring of usually a great mass of concrete.

We venture to say that the bolts in engine foundations

have caused builders about as much thought as any one

thing, and we would be glad to have further detailed

discussion, with sketches and photographs, of meth-

ods used.

Diagrams Suuwixg Three Forms of B.\ttery Fou.vd.\tions
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'Zii. Concrete Viits for Fruit Storage

"Hoiv can concrete surfaces he protected against the

acidic qualities of fruit juices, so that concrete ivts

can be used for storage?"

Discussiox.

—

Thic Usk of Paraffixe Coatings.*

Laboraton,' tests conducted by the Chemistry De-

partment of the Agricuhural Experiment Station, Fort

Collins. Colo., show that 4% acetic acid- readily acted

upon porous cement work. W'hile several reports to

the effect that cider and vinegar had been stored in

cement-lined cisterns are available, the fact that acetic

acid readih' acte.l upon some of the material in the

cement was considered sufficient reason for considering

cement an unsatisfactory lining for vinegar cisterns.

For this reason it was deemed advisable to trv other

lining materials than neat cement.

The following experiments or tests were begun

:

First, a cement tile of very rich mixture was stopped

at one end by means of a cement plug and the whole

covered with four coats of neat cement in water.

Fresh cider was placed in the tile, and it was stored

in a warm cellar. For a time everything went well;

but at the end of a month the cider began to leak

through the tile. Later the vinegar contents of the

tile turned black, and a thick, mouldy scum formed
over the top. Of course, in case of the tile, more sur-

face of the vessel was exposed per gallon of vinegar

than would be exposed in the case of the large cistern.

Nevertheless, had the vinegar in the tile contained a

far smaller percentage of impurities it would still have
t)een unfit for use.

Second, at the same time that the tile experiment

"was started, a small cement cistern, lined with two
coats of neat cement and a thin coating of paraffine

was filled with fresh cider. Monthly tests were made
to determine whether or not the contents were leaking

out. There was no leaking, and each month the sam-

ples showed an increase in acid in the cider, which

was rapidly turning to vinegar.

After about a year, the cistern was dug up and its

contents removed to other receptacles. The cistern

was opened and a careful examination was made in

order to determine the condition of the paraffine lining.

It was found to be intact. The vinegar, when com-
pared with that stored in barrels, showed a favorable

test, both as to acidity and flavor. In fact, the Do-
mestic Science Department of the college pronounced
the vinegar superior to other samples which had been
stored in barrels by orchardists, who make vinegar on
a commercial scale.

The process of lining a cement cistern with paraffine

is so simple that any one with ordinary abilitv can
easily obtain the desired results. In case an old ce-

ment-lined cistern is to be coated with paraffine. it

must first be cleaned thoroughly. Then it should be
given at least two coats of neat cement and water.

The coats need not be applied more than 24 hours
apart.

The cistern is now ready for the paraffine coat. The
paraffine is heated by means of a small blow torch

•Abstracted from a report on this subject by H. B. Bonebright
Agricultural Experiment Station, Fort Collins, Colo.

or gasoline stove until it is a very little above the

mfelting point. It may then be applied to the inner

surface of the cistern with a cloth or paint brush.

In case a cloth is to be used, the hand should be pro-

tected by a heavy leather glove. The paraffine should

be put on in a thin layer and thoroughly rubbed while

hot. It should not be rubbed after it starts to solidify.

The operator must necessarily work rapidly in order

to get the coating well rubbed before the paraffine

begins to harden. The coating will not allow bruis-

ing, and for this reason it is suggested that the bottom

of the cistern be left until last, and the work of coating

be done from a suspended platform rather than a lad-

der placed upon the bottom. Great care should be

taken not to drop any objects upon the coated parts.

In case a new cistern is to be made, the walls may
be constructed of one part Portland cement to four

parts of clean, sharp sand. The walls should be

made of a wet or "slush" mixture. The wall should

be thick enough to insure it against cracking. When
the forms are removed, the inside of the cistern may
be coated with neat cement in water, the same as in

the case of the old cistern. The paraffine should

not be applied until the second coat of neat cement

has had time to harden for at least 24 hours. This

provides a solid wall, to which the paraffine will read-

ilv adhere.

2^5. Concrete for Sanitary Sewer.s

"There is a question raised in this city (Mobile,

Ala.,) relative to the fitness of concrete sezver pipe for
sanitary sewage, it being contended that the gases, acid

or alkali solutions destroy concrete. What data are

available?"

[Note: The action of sewage on concrete was discussed in

this department in CeiiieiitAge for March, 1911, under Item

194. That discussion was a detailed report by Sidney H.

Chambers, an Enghsh engineer, on the sewage disposal plant

at Hampton, England. The studies on which this report were

based covered several years, and many valuable data were
presented.

The following general discussion of the situation is of

interest.

—

Editor.]

Discussion by C. M. Powell.*

Regarding the suitability of concrete sewer pipe for

sanitary- sewers, similar attempts to discredit concrete

for this use have been made in numerous instances

in the past. \\'herever such attacks are met with de-

termined opposition and the true facts are presented,

concrete invariably wins on its merits, as has been

the case recently in San Diego, Cal. ; Tacoma, Wash.

;

Kansas City, ^lo., and in many other cities.

After a thorough investigation of the suitability of

concrete pipe for sanitary sewers, the Board of Public

^^'orks of Kansas City, Mo., admitted concrete pipe

into the city sewer specifications on equal terms with

salt glazed vitrified clay sewer pipe. Recently the

board let a contract for a sanitary sewer over a mile

in length to be laid with concrete sewer pipe. In this

connection, we might say that the clay interests are

advertising the sewer pipe controversy at Kansas City

as a victory for clay pipe, claiming that the committee

appointed by the council to investigate the relative

•Chicago, 111.
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iiK-rits (if tlic (lilTcrciU kinds of sewer pipe reported
in favor of vitrified clay pipe. This comniiltee did
go out of its way to make some recommendations on
this (|nestion, but the conclusion of the committe was
that the whole matter of sewer pipe was up to the
Koard of Pubhc Works, and that the council had no
jurisdiction in the matter. The final result was, as
stated above, that the Board of Public Works is

now using concrete sewer pipe for .sanitary sewers in

Kansas Cit)'.

Some of the first Portland cement manufactured
In the United States was used for making concrete
.sewer pipe. Some of these concrete pipe are in use
today in a sanitary sewer in South Bend, Ind., and
this .sewer is still giving satisfaction. The city of
Brooklyn, N. Y., has over 450 miles of this class of
pipe in its sanitary sewers, some of which have been
laid for almost half a century. Milwaukee, Wis., has
"between 200 and 300 miles of concrete pipe in its

sanitary sewers, and this city has laid concrete pipe
ever since it commenced to be put in sewers. Mil-
waukee is today considered to be one of the best
sewered cities in the country, and is still using con-
crete sewer pipe.

Concrete pipe sewers were laid in South Bend, Ind.,

about 1880; Mishawaka, Ind., in 1883; at Milwaukee,

Wis., 1878: at Oshkosh, Wis., in 1883; at Elkhart,

Ind., in 1883 ; at Duluth, Minn., in 1895 ; at Allegheny,

Pa., one sewer was laid in 1872 and thirteen sewers

were laid prior to 1878; at Chicago, 111., about 1865.

All of the early concrete pipe were made of natural

•cement, which is much inferior to Portland cement.

Havana, Cuba, is building what is recognized as

one of the best planned sanitary sewer systems in the

tworld. This system was designed and is being built

-under the supervision of the United States government

engineers, and concrete pipe of all sizes are being used

in large quantities.

In the last few years concrete pipe for sanitary

sewers have been used extensively in the cities along

the Pacific coast ; this in spite of the fact that the clay

interests have attempted, by all possible means, to

discredit the use of concrete pipe. We are informed

that the clay pipe interests have gone so far as to buy
the rights to iise one of the concrete pipe machines

in the state of Washington, and in some cities have

"bought the sewer pipe plants and closed them down.

The writer recently examined a portion of a con-

crete pipe sanitary sewer here in Chicago which is

said to have been in use 47 years. These pipe were
made with natural cement and w'ere in first class con-

dition. The remainder of this sewer is over a half

mile in length, and is laid with the same kind of pipe

;

and an examination made last year shows that it is in

first class condition.

column ~Li'as slopf'cd off and the beam run over. They
chum they have erected a iiitniher of buildings in

ivhich they have poured slabs, beams and columns at

the same time and have yet to discover any crack

where beams join columns. By pouring beams, slabs

and columns at the same time, they claim they get a
better structure on account of not having a joint due
to 'laitancc.' They say the beam will keep settling into

the cohonn tchile the ivhole mass is 'fresh,' and that

the idea that tlh ' m ivill pull atcov from the column
due to the column shrinking is largely theoretical.

"What has been your experience from a practical

standpoint regarding above, and your opinion regard-
ing their arguments?"

•247. One or Two Coui'.sc Concrete
Pavements

"In the June issue of Cement .Ige I note a cost esti-

mate comparing one and two-course concrete pave-
ments. The evidence there seems in favor of two-
course work. What data are available on the c/oieral

comparative value of these tzvo methods?"

Discussion by J. H. Chubb.*
We consider that the choice between the two types

of construction should be governed entirely by the

cost and character of materials available for the work.
In localities where but one grade of materia! is avail-

able, such as sand and gravel for example, we should
recommend the use of single course pavement. Hard
stone, such as trap rock and granite, we consider most
acceptable for use in the construction of concrete

pavement. Granite and trap rock screenings or
crushed stone are more expensive than sand, gravel

and crushed limestone, and a much better pavement
can be laid at a reduced cost by using the expensive
materials only in the wearing surface. Under these

conditions w^e would recommend the use of the two-
course pavement.

.\ 6" concrete pavement having a 4^/2" 1 :3 :5 con-

crete base and a IjX" 1:2 cement mortar wearing
surface will require practically the same amount of

material as a single course pavement 6" thick of a

1 :2 :3 concrete. With the cost of materials and labor

the same in each case, the one-course pavement could

be laid at a less cost than the two-course pavement,
and we believe would be more satisfactory.

As we have pointed out, the cost and choice be-

tween the one anw two-course pavements will depend

upoft the cost and character of materials. In locali-

ties wdiere they have a good grade of granite that is

more expensive than other aggregate to reduce the

cost of con,struction, we recommend a two-course

pavement. \\'here various aggregates cost the same,

or there is but one aggregate available, we recommend
one-course pavement.

246. Precedure in Poiuing Floors

"/ have been told by several concrete contractors

that it is considered the best practice nowadays to

pour columns and beams at the same time. They say

that it is impossible from a practical standpoint to re-

move all the 'laitance' from the top of the column and,

in nine cases out of ten, a joint is shozvn zi'here the

Coxcrete-Cement Age particularly invites corre-

spondence on concrete road work—either in city, town
or country. W^e shall be glad to supply information as

to road work in various parts of the country and we
shall be glad to have everj' reader give information

about any road work which may be done or which may
be proposed in his locality.

—

The Editors.
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CORRESPONDENCE
Joiiitless Concrete Road

I believe that it is not necessary to have expansion and

contraction joints in these (concrete) pavements at all. To
let you know my idea along this line, I might say that I am
going to construct 4,500 linear feet of concrete pavement at

the beginning of the next fiscal year as an experimental road,

and I do not plan to put one expansion or contraction joint

into it. I want, if possible, to have the work done continu-

ously—that is, working three shifts of eight hours each, so

that there will be no appreciable joint anywhere in the whole

surface. Providing natural expansion and contraction cracks

do appear in this pavement, I can not see why they may not

be repaired and maintained just as easily as expansion and

contraction joints purposely laid in the pavement.

LoG.'^N Waller Page.

Director. U. S. Office of Public Roads,

Washington, D. C.

* * *

Making Block of Quarry \Vaste

Our business consists in manufacturing stone and other

concrete products. First, we have nine acres of quarry land

producing yellow, blue and white limestone; the deeper we
sink our hole the harder and whiter our stone becomes and

the better it is suited for our products.

With the introduction of concrete the use of the old type

of native stone for building purposes began to diminish and
the manufactured concrete product is taking its place. We
began to crush our stone, and finding an over surplus of fine

aggregates we started to turn this waste into artificial stone.

Since that day, however, an immense market has developed
in the line of road work for this same product and we are

now constantly figuring how to produce enough.

Our block department operations begin in the crusher bins,

where a 54-in. aggregate is carried by means of chutes

and elevators to our block department bins. Here, if

the weather is cold, this material is thawed and heated by
means of steam pipes. Our cement house is in connection
with these bins, as is also our continuous mixer. This mixer
has three feeds and in case our aggregate is too coarse, fine

stone or sand is added. Water either cold or hot enters

through a feed pipe and as a result our product in winter,

when taken from the machines, steams like pancakes off the

griddle.

Our plant at pr.^sent is operating an hydraulic block press,

an automatic tamper and two hand-power block ma-
chines We use also separate molds for special work Hydrat-
ed lime and waterproofing are used when occasion demands,
but in the case of the hydraulic press, this is not necessary, as
the aggregates are put together so tightly that the block will

shed w^ater like a duck's back, when taken from the molds.*
From the machines the block are placed on waiting cars.

These, when filled, are rolled into steam kilns and exhaust

steam keeps them moist for forty-eight hours. They arc then

placed in the yards and the theory is to leave them there for

at least sixty days.

A yard man loads them on large spring wagons and makes

a record of the job, day and driver. When the contract is

complete it is only necessary for the office to add up the

columns and figure out the wall feet of the various types of

blocks used on any particular job and from this the charge is

made.

Fred K. Carrico.

The Carrico Stone Co.. Rockford. 111.

Concrete Products Plant

The main floor of our block plant contains about 12,000

sq. ft. The building is nearly square. The walls are of con-

crete block, forming a two-piece wall (Denver type) and the

lower floor is all concrete, except the driveway. On the

south side is the railroad track where we receive cement,

.sand, crushed stone and gravel. We have a bucket elevator

with buckets large enough to enable us to unload cement in

bags, sand and gravel and elevate these materials to our

second floor. The elevator discharges on to a flat belt and

we are able to convey materials and deposit them anywhere

between the head of this elevator and the north wall of our

building. We heat the building with steam from our plaster

plant which adjoins the block plant on the east.

The second floor is of concrete and the roof is of mill

construction ;
3" stufi fastened with splines with 1" boards

running diagonally across and finished with tarred paper and

gravel. We have room on this floor to make special work

and we have an elevator which enables us to lower sills,

lintels, watertables and other work of this nature to load

them directly on the trucks. On the second floor is also the

power mixer, and we might say in connection with this floor,

that it is of reinforced concrete slabs and is sufficiently strong

to carry 800 lbs. to the sq. ft. Special forms and all pattern

work are gotten out on this floor.

On the first floor we have a transfer track running north

and south and our presses are in the northeast corner of

the building. We have installed at the present time two hand

presses and one power press. Back of the presses are shelves

for palettes and the mold box fillers for making a large variety

of block. We have about 60O' of track, including the transfer

track on the lower floor, and there is left available space for

a steam room which has not been constructed but which we
expect to build later. Our curing is all done within the

walls of this building. We have a small crusher* to reduce

coarse gravel, defective blocks or brick bats.

Our object in laying out the plant as we have is to reduce

the labor cost to a minimum. We had only a certain amount
of room available and we have tried to make it as satisfac-

tory as possible under the circumstances.

Outside of this building to the west is a lot of about

10,000 sq. ft. that we use for piling block after they have

been cured and while they are held ready for delivery.

.A.S mentioned, sand comes to us by rail, is shoveled into the

elevator and carried up and deposited on the flat belt, then

delivered at the desired point on the second floor. The same
is true of the cement, crushed stone and gravel.

The proximity of the railroad track enables us to ship by
rail from the south side and on the north side is the canal

which also affords us water delivery. We, however, are not

sending many block out of town as the freight factor is too

great to overcome as against a local manufacturer in any of

the surrounding towns.

W. K. Squier.

The Paragon Plaster Co., Syracuse, N. Y.

•Equipment consists of Fisher hydraulic press. Ideal and Miles
block machines and a Kramer automatic tamper.
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C'oncictt' tor Country Highways

In this ktter 1 am advocating concrete for highways and
not for city streets, as I believe asphalt, wood block, brick,

Belgium block, and granite block, will serve a better purpose
when laid over a concrete base than would plain concrete

for city traffic.

Concrete highways have positively passed through the ex-

perimental period. They are an economic fact. The writer

recently, in company with a number of highway engineers,

including Logan Waller Page, Director of the Office

of Public Roads, Agricultural Department, Washington, in-

spected some sixty miles of concrete highways in Wayne
county and in Ann Arbor, Mich. The roads in Wayne county

arc county highways, and are not surfaced with any other

material. The roads in Ann Arbor are city streets and are

surfaced with hot bitumen, on which sand has been sprinkled

and rolled in by the traffic.

Mr. Page had always been skeptical as to the value of con-

crete when used as a road material. After seeing these roads

he was so enthusiastic that he made the statement that these

concrete highways were undoubtedly from every standpoint

far superior to anything he had ever seen in the world. They
serve all the purposes of a proper, permanent highway. They
are not slippery in rainy weather and not dusty in dry weather.

Cracks are exceptional and when they do occur they are

not of sufficient width to cause any damage to the road.

These roads are undoubtedly economical both as to first cost

and ultimate cost. In five years' time they are cheaper than

a macadam road.

One road particularly attracted our attention on account of

the enormous traffic that had passed over it for the last four

years. It is a ten mile stretch over which passes a large

number of farm and other iron tired vehicles and a tre-

mendous automobile traffic. In addition thereto the Packard,

Ford, Cadillac and other cars manufactured in Detroit, are

tried out over this road daily. There is no speed limit. Over

a million vehicle of all kinds have passed over this road since

it has been 'built.

There has not been one cent spent on this concrete road

since it was laid. The repairs charged against the road
were some slight fixing up of the gravel shoulders, the cost

amounting to less than $6.00 per mile. The average cost of

maintenance of state roads in New York is $826 per mile.

The cost of the road, including grading, drains, drain tile

next to the trolley tracks, and gravel shoulders was $1.28 per

sq. yd. The road today shows no wear and is in perfect

condition.

The lessons learned by the building of these concrete high-

ways in Wayne county, Mich., are of great value to all inter-

ested in a permanent highway which will withstand the

traffic of iron tired vehicles in combination with automobiles.

To get a good idea of these highways really requires a

personal visit. Reading about them or having someone else

describe them to you does not give anything like the idea

as does a careful inspection.

The lessons learned are as follows

:

The road bed must be well rolled, more evenly and better

than might be required by some other forms of highways,

and thoroughly drained, even if it is necessary to use a blind

drain and drain tile in addition to the side ditches.

The concrete must be thoroughly and evenly mixed, of

properly proportioned aggregates. The stone should not be

over 1" in size ; that is, all should pass through a 1" ring,

giving a size of approximately 54" down to %".

The mixture should be rich, probably 1:1J4:3. The con-

crete should be 6" or 7" thick, should be crowned %" to the

foot. Expansion joints must be placed every 25' ; the edges

of these joints protected by a strip of steel contain-

ing lugs punched out of the side and anchored in the con-

crete. Between these two pieces of steel which form the ex-

pansion joint, there sh^ -Id be a spac of not over Yz" filled

with pitch or asphaltum. The shouiuers should be rounded

off so that the iron tired vehicle traffic which gets off on

the gravel shoulders can climb up on the concrete road

without spalling the concrete.

The surface should be floated smooth and even and broom

finished, that is, brushed with a stilT street sweeper just be-

fore it gets hard. This will give the road a texture which

seems to wear down evenly, if there is any wear at all.

The concrete must be properly seasoned; that is, kept wet

or damp for at least a week. This may be accomplished bj

throwing earth, or gravel that is used for the shoulders, over

the road, and wet down with a hose every day. The gravel

can be placed on the road as soon as it is sufficiently hard,

say the next morning.

It has been pretty well established that expansion joints

arc not necessary. At the same time if they were not placed

every 25' a line of weakness would have to be provided for,

as these joints are in reality contraction joints. To provide

a line of weakness would require laying the road in alternate

slabs, which would be as expensive as putting in expansion

joints, steel bound.

It has been positively demonstrated that such longitudinal

cracks as have occurred have not been due to either con-

traction or expansion, but positively due to weakness in the

foundation. Success in concrete roads, therefore, lies alto-

gether in the workmanship.

A properly rolled foundation, properly proportioned aggre-

gates, proper drainage, the proper placing of the concrete,

the proper finishing of the surface and protection or season-

ing after finishing, will produce a permanent highway.

You can easily picture in your mind that if a slab of

granite 25' long by 18" wide, were placed on an even, firm

foundation, with the edges protected, traffic could roll over

this slab for a great number of years before any noticeable

wear could occur. You are furnishing similar conditions by

building a concrete road. It is simply manufacturing a stone

slab 25' long by 18' wide, of as touch a texture as and of

almost equal crushing strength with a piece of granite.

Albert Mover.

Manager Sales Department, Vulcanite Portland Cement Co.

[If ttie statement in Mr. Moyer's first paragraph is

meant to be as sweeping as it seems, there is opened

up an opportunity for interesting di.scussion. At the

present stage of development of concrete pavements,

generally, Mr. Moyer may properly reserve his ap-

proval of their use on the city streets which bear the

incessant hammering of heavy metal-tired vehicles.

Yet we think there should be something more definite

said as to the value of concrete paving for average big

city conditions, for even under the severest wear

given them in smaller cities, they have stood hard tests

and proved to be economical.

Again, there may be some value in a discussion of

the size of stone to be used in the concrete. Mr.

Moyer says "passing a 1" ring." We shall be glad

to see further discussion of this point. In the Wayne

county paving the stone is graded from 1>4" to }i"

and it is believed that the large stone helps materially

in giving a better wearing road. The Wayne County

Commissioners did use crushed stone at one time, but

find that pebbles, or gravel, give better results—only

washed pebbles being used.

—

Editors.]
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BRIQUETTES

sionary work is largely in charge of Percy W.
Rochester, secretary of the organization, who was
formerly sales manager for the Washington Port-

land Cement Company. This new association was
organized to further the use of Portland cement;
headquarters in San Francisco, Cal. It is proposed
to create a greater demand for the material in pub-

lic and private works by an educational campaign
as to the value of concrete as a structural material,

and in increasing the demand, to lower the cost

of production.

Monthly Comparative Table

Imports of Portland, Roman and Hydraulic Cements

Month of .\pril, 1911 Month of .April. 1912

Country Barrels Value Barrels Value

United 'Kingdom ... 84 $ 140 168 $ 296

Belgium Ill 102

Germany 22,336 34.931 711 1.170

Canada 300 542 7 17

Other Countries .... 868 1,207 647 1,281

23,699 $36,922 1.533 $ 2,764

Less Foreign
Cement E.xported . 1,017 1,601 1.519 $ 3,263

22,682 $35,321 14

Decrease in imports during tlie month of April,, 1912, as

compared with April, Wfl 22,668 barrels

10 Months Ending 10 Months Ending
April, 1911 April, 1912

Country Barrels Value Barrels Value

United Kingdom . . . 21,751 $24,707 25,038 $30,586

Belgium 77,005 95,926 5,147 5.935

Germany 67,281 98,586 57,003 90,899

Canada 679 1.505 113 238
Other Countries .... 15,459 22,398 9,071 14,324

182,175 $243,122 96,372 $141,982
Less Foreign
Cement Exported . 16,011 20,616 4,706 9,327

166,164 $222,506 91,666 $132,655

Decrease in imports during 10 months ending April, 1912,

over 10 months ending .\pril, 1911 ... . 74,498 barrels

Imports of Portland Cement into the U. S. During

April, 1912, by Districts

District Barrels \alue

Boston iiZ $ 571
New York 1,028 1,902

Philadelphia 165 274
Minnesota 8 17

1.533 $2,764

Exports of Cement

Exports of cement, month of .April, 1911. 282,582
barrels, value $ 397,339

Exports of cement, month of .April, 1912, 312.608
barrels, value $ 476,695

Increase in exports, month of .April, 1912. over
month of April, 1911 30,350 barrels

Exports of cement, 10 months ending .April, 1911,
2,432,237 barrels, value $3,510,906

Exports of cement, 10 months ending April, 1912.
2,682,011 barrels, value $3,978,749

Increase in exports during 10 months ending .April, 1912,
over 10 months ending April, 1911 . . . 249,774 barrels

Mortar for Liniiiy Cement Kilns

A patent has been granted in Germany to J. H.

Schutt for mortar designed for the above purpose. In

a former or chief patent the mortar described as con-

sisting of a mixture of cement clinker, cement, and

slaked lime. According to the present patent, the

cement clinker is omitted, whereby the proportion of

slaked lime may be increased from 20 to 50 per cent.,

being adju,sted so that the sintering of the mortar

occurs at the maximum temperature of the rotary kiln

in which it is used. The mortar may be applied to the

walls of the kiln by stamping, or it may be molded into

blocks, which arc used in the unbnrnt state to line the

kiln.

Cut Canadian Duty in Half

The Canadian government has reduced the tariff

on cement by one-half, owing to the cement .shortage

in Canada. This reduction applies between June 12

and October 31, 1912. In this periorl, the duty will

be 26c per barrel on importations from the United

States.

The consumption of cement has risen verv rapidly

in Canada. In 1907, 3,100,000 barrels ; in 1908, 3,100,'-

000 barrels; in 1909. 4,200.000 barrels; in 1910, 5.100,-

000. and in 1911, 6.300,000. Nearly all the cement

consumed in Canada is locally manufactured, the Can-

adian production being in 1907. 2,400,000 barrels, or

787f. of the consumption ; in 1908, 2,600.000 barrels,

or 85% ; in 1909, 4,000,000 barrels, or 97% ; in 1910,

4,750,0d0 barrels, or 93%, and in 1911, 5,600,000 bar-

rels, or 89.5%. The importations in 1911 were only

662.000 barrels, or 10%. Of this 441,000 came from

the United States.

Pacific Coast Organization

The newly organized Association of Western
Portland Cement Manufacturers is entering vigor-
ously into a campaign for good roads. This mis-

Government Cement Specifications

-After work extending over several years, the United

States government has adopted standard specifications

for the cement used in all government work. Due
to the pressure of other work, it was not practicable

to publish these specifications in Concrete for June,

and as they were published in full in Cement Age for

Tune, will not be published in full in Concrete-
Cement Age. In order that Concrete readers can

have on file these specifications, we shall be glad to

send upon request to any Concrete readers a complete

copv of these specifications.

[76] July, 11)12
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Ideal Concrete Block

Machinery
Its Perfections

Its Advantages

An intcrcliaiij^-^eable, mechanically perfect block

mnchine of greatest ransj-e.

In universal use, its product in universal demand.
Nothing to adjust, nothing to get out of order. A
strong, simple, rapid, labor-saving device.

All parts, accessories, attaclmients, face plates, etc..

can be purchased as required, with the assurance that they
will work perfectly.

IDEAL Block Machines are used for either hand tamp-
ing or under IDE.AL Automatic Power Tampers.

IDEAL Customers have built up Ironi an original,

single block machine outtit to an up-to-date plant of
IDEAL Automatic Power Block Making Machinery, pay-
ing for enlargement out of prolits.

IDE.AL Concrete Blocks command the highest price
and therefore IDEAL Manufacturers are universally suc-
cessful.

IDE.AL Concrete Blocks arc preferred by masons,
because they are exact in measurcnicnt, easily handled
and easily laid.

A profitable, successful business awaits the man in

any locality who will manufacture good IDEAL Con-
crete Blocks.

Model "A" Block Machine

The si.Tphst. strcngcst. most
chine made, ar.d the blocks tr

itself.

Block Machine Equipped with Scrap
er. An attachment that can be added
machine.

and Finish-
any IDEAL

Part of the IDEAL Line

Block Machines, hand and power tamp.

Brick Machines, hand and power tamp.

Dimension Stone Machines.

Curbstone Machines.

Spanish '"S" Roofing Tile Machines.

Automatic Tampers, Scrapers and Finishers.

Batch and Proportioning Mixers.

Ornamental Molds.

Tycrete Waterproofing Compound.
Sewer and Drain Tile Molds.

which
ve a lot of interesting information regarding the IDEAL line
-ill be sent free of charge. Ask for il.

Our 160-page catalog, which is in reality a concrete encyclopedia,
will be sent for one dollar. We make this stipulation to be sure that
this extremely valuable book reaches only parties who are really inter-
ested. Every one receiving it who later sends an order amounting to
ten dollars (net) or over will receive a credit of Two Dollars.

Ideal Concrete Machinery Co.
London, Ont.

Export Offic

South Bend, Indiana.

.. New York.
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U. S. Government Statistics on Cement Specifications for Concrete Reinforcement

Production in 1911 from "Rail Steel" and "'Billets"

The statistics of cement production in 1911, pre- The Association of American Steel Manufacturers,

pared by Ernest F. Burchard, of the United States at its June meeting at Atlantic City, N. J., adopted

Geological Survey, show that the total production of
"Standard Specifications for Rail Steel Concrete Re-

^ , , . , T^ . , „ ,^,

,

inforcement Bars and at the same time also made
Portland cement m the United States m 1911 was r ., r *„_'.„ •<; „^-^ „ t „;

,

revision of the manufacturers specincations for rein-

78,528,637 barrels, valued at $66,248,817. This quan- forcement bars by inserting the clause which requires

tity reduced to tons is equivalent to 13,321,822 long that the reinforcement "shall be rolled from standard

tons, valued at $4.97 per ton. As compared with the new billets," giving the old specifications the new title

:

production of Portland cement for 1910, which was "Standard Specifications for Concrete Reinforcement

-/- c/innei 1,1 1 1 <. d-,co one onn i.i . ^ Bars Rolled from Billets." The Association hopes that
/ 6,549,951 barrels, valued at $68,205,800, the output

, , . , ,• • , -c ^- -u i

,^,, . . . , ^_ the adoption of two distinct specifications will end
for 1911 represents an increase in quantity of 1,9/8,686

..jgcussion as to the meaning of the word "billets,"

barrels, or 2.58 per cent, and a decrease in value of and it is pointed out that the existence of the two
$1,956,983, or 2.87 per cent. The average price per specifications should assist engineers whose choice of

barrel in 1911, according to the figures reported to the reinforcing is a matter of strong opinion, enabling

Survey, was a trifle less than 84.4 cents, as compared t^''^"? t°
."^''"f

°"^ /^ *^^^ '"'° specifications. The

,.,;ti, en 1 *„ • inin t ^i • r ,1 specifications follow in full:
with 69.1 cents in 1910. In the average price for the

countrj' is included the value of 135,775 barrels of ^^'' ^*^*^^ Concrete Reinforcement Bars

white Portland cement, which sold at an average price Manujacture—\. All steel shall be rolled from standard

of about $2.50 per barrel.
section tee rails .,„,.., , ^ „„ ,

' . Fhvsiciil Fropertics—Z. I he physical properties shall con-
ihe total quantity of Portland, natural, and puzzo- form to the following limits:

Ian cements produced in the United States during 1911 ^^'' ^"
De?o?med and

was 79,547,958 barrels, valued at $66,705,136. Com- Properties considered.
^^^^.^ ^^^^

Hot^wisted

pared with 1910, when the production was 77 78S 141 animate tensile strength, minimum, pounds
, , , r-^r, ---, r^7^-i ,

'

P^r sq. in 80,000 80,000
barrels, valued at $68,/o2,092, the year 1911 showed vieid point, minimum, pounds per sq. in so.coo 50,000

.,„ ; „jr i^/-ooi'- 1- 1 o -.- Elongation, per cent in 8", minimum 1,200,000 1,000,000an increase of 1,/ 62,81/ barrels, or 2.2/ per cent in
» i- j—;

—

quantity, but a decrease of $2,046,956. or 1.48 per cent coid bend without fracture:
'^' ^' '^' ^'

in value Bars under ^" in diameter or thickness. . 180''d.=r3t. 180°d.r=4t.
Bars K" in diameter or thickness and over 90°d.=3t. 90*d.=4t.

Portland Cement Production by Commercial Districts

DISTRICT. Change Average
Active Plants. Production. Bbls. 1911. Factory Price

1910 1911 1910 19U perct. 1910 1911

New Jersey and eastern Pennsylvania (Lehigh District) 24 24 26,315,359 25,972,108 — 1.30 $0,729 $0,715

New Yofk 8 7 3,296,350 3,314,217 + .54 .882 .805

Ohio and western Pennsylvania 9 9 6,072,987 6,756,313 -(-11.25 .776 .766

Michigan and northeastern Indiana 14 13 4,524,591 4,519,726 — .11 .921 .827

Kentucky and southern Indiana 3 3 2,824,832 2,818,820 — .21 ^99 .793

Illinois and northwestern Indiana 6 6 8,376,450 8,617,341 + 2.88 .940 .791

Southeastern States (Maryland, Virginia, West Virginia, Tennessee,
Georgia and Alabama) 8 11 3,071,009 4,049,063 -1-31.85 .794 .793

Iowa and Missouri., .'

(, 7 5.722,971 6,067,449 -|- 6.02 .916 .862

Great^ Pl^ains States (Kansas, Oklahoma and central Te.xas) 16 17 7,723,253 7,010,396 —9.23 .996 .834

Rocky Mountain States (Colorado, Utah,' Montana, .\rizona aiid west-
_^_ern_Zexas)^^.^^^^^^^^^^.

.^. 8 7 2,236,561 2,124,930 — 4.99 1.288 1.186

Pacific coast Slates (Cahfornia and Washington) 9 11 6,385,588 7.278,274 -fl3.98 1.385 1.406

^°"1 --^J^^^^-^^-^jLJL^ Ill 115 76,549.951 78.528.637 -H2.58 $0.891 $0.844

Honor R L Humphrey Yield Point—3. For the purposes of these specifications, the

Another honor from a foreign society has come to T^"^
P?'"/ '^" '^%determined by careful observation of the

„.
,

. .
* ^ ^^:) "ij v,<_..iiv, lu j^Qp q£ fi^g beam of the testing machine, or by other equally

Richard L. Humphrey, American engineer and Presi- accurate method.

dent of the National Association of Cement Users. n j: c^ a r s t -i j u . » .
f,.T Tj , , .

v^v-iiiv-iii ..jsvjo. Form of ^pecujiens—4. (a) Tensile and bending test speci-
Mr. hlumphrey has received notice of his election as a mens may be cut from the bars as rolled, but tensile and bend-
member of the Institute of Civil Engineers of En^- '"S test specimens of deformed bars may be planed or turned

lai-irl TTo^r A-^^^;„^„^ i,„ ., I, u J 1, ii T) •*? for a length of at least 9" if deemed necessary by the manu-land, l^ew Americans have been honored by the Brit- f^cturer in order to obtain uniform cross-section,
ish institution, which includes such men as Alfred
Noble, William B. Parsons, Samuel Rea, Ho^^ard G. shil'l^^utl^rom^l^e'bts^lt^VSng! a.^d'°sha'u tte^t^d
tvelley, E. L. Corthell, Robert W. Hunt and Onward in full size without further treatment, unless otherwise speci-

Bates. The British membership follows Mr. Hum- ^'^'^

phrev's election as an honorary member of the Austrian Number of Tests—5. A complete physical test shall be

Conc^rete Association and the French Society of Civil """t^'
by a" approved testing laboratory, of each size of bar

J-.
.... »v,iiv.n ^^^.i^iy iji v.,ivii (Q {je applied by the manufacturer on the contract from each

Engineers, indicating that his work in behalf of con- ten ton lot or less. Should a test specimen develop flaws, or
Crete in this country and his lectures abroad have been should the tensile test specimen break outside of the middle

hiehlv aooreciated
"^'"^'' °^ "^ gauged length, it may be discarded and another

& J* FP "-cu.
jggj. jpecji^ej, substituted therefor. In case a tensile specimen

^^^^
July, I9I2
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"The
Standard"
Batch Mixer
LOW CHARGING

What are the substantial rea-
sons for the enviable position of
"The Standard" Low Charging
Concrete Mixer?
What is the source of enthus-

iasm which every contractor and
user has for "The Standard"
Batch Mixer?
What qualities does it possess

which coni;icl the contractor, after
having used "The Standard" to
consider no other Mixer?
What advantage does the contractor using "The Stand-

ard" enjoy day by day which convinces him that he has
the best mixer?
What causes contractors using "The Standard" to re-

port that they would not exchange for any other mixer,
no difference what the price?
What is the explanation for contractors everywhere

ordering "The Standard" Low Charging Concrete
Mixer, frequently exchanging or discarding other ma-
chines coslinR iwo or three times as much?

Low Charging Simplicity Results

"The Standard" patented Low Charging open drum
whereby the materials are charged into the mixer from
a low platform about two feet from the grounil is per-
haps the most important and highly appreciated feature.
"The Standard" simplicity is another of the principal

features. Only the mixing drum, simply connected to
the power for driving.
"The Standard" open drum enabling the batch to be

mspected while mixing, results in high grade uniform
concrete.
"The Standard" patented semi-automatic discharge is

operated from either side of the drum.

j^r^
Standard" simple equipment is built compact

and light and can be moved to the best mixing location
on the job m a moment's time.
"The Standard," easy of access to all parts, includin<^

mterior of the mixing drum.
"

"The Standard" moderate size outfit has surprisingly
large mixmg capacity per day. Not necessary to pur-
chase big machines.
"The Standard" can usually be placed in cars for

shipment without taking apart, except removing plat-
torm, which is held by four bolts.
"The Standard" weight is not excessive and trans-

portation charges by freight or drayage are reduced to
a minimum.
"The Standard" is economical in first cost as well as

economical in operating cost.
"The Standard" all regular sizes in stock at factory

'"^,^-1!'°"^^^ and agencies ready for immediate shipment!
Ihe standard special designs to meet particular re-

''"l!r^,'"^5'^
ofteri afford great saving in operation.

V'^ , ^„ ^'" '"''f 'n capacities 2 to 40 cubic feet
per batch, 20 to 300 cubic yards per day.

Advantages which the contractor enjoys and disadvan-
agtes which he escapes when using "The

Standard" Batch Mixer

"The Standard" is low charging. The materials arecharged into the mixer from platform about two feettrom the ground, avoiding building high platforms withong runways or purchasing complicated charging
hoists and hopper arrangements.
"The Standard" simple construction is always ready

for use and avoids frequent breakdowns, so commonwith all complicated machinery, especially when sub-
ject to rough usage around l)ui!ding operations.

e;.h'J''«nJ^'^?'ll'''''!,
^'^"^^'^'"S arrangement simply operated from

chines.
^ '^'""'"- '^''" ""•=' "'="" -equired with other m"

."The Standard"' easy running avoiding unnecessary friction re-
""'^f^,'"! power less fuel and less attendance. ^ '""ion, re

Ihe btandard rnoderate weight machine can be easily moved
^fp t/,°,

^7'd'"8 excessive freight charges or heavy haulingexpense. The moderate weight mach ne can also be located anv
"^"•tT '^:' J"'', often avoiding much manual labor

"^ ^ "^

fr.„„ ^ft
^""°='™ special designs to meet peculiar requirements•requently save heavy expenses.

<:>4u len.cnib

The Standard" users will find they enjoy numerous other ad-viintages and escape many addi.ional disadvantages.
nda .\c

re„,l,^^ J charger" and other special as well asregular designs described in this catalogue will saveH.ndreds of contracted thvw-nds of dollars before
the year 191/ is over. Will you be one of them?lour name brings a catalogue. Write for it today.

The Standard Scale and

Supply Company
NEW YORK

136 West Broadw^
PITTSBURGH

243-245 Water St

PHILADELPHIA CHICAGO
35 South Fourth St. 1345-1347 Wabash Ave.

July, igi2
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an additional test may be

pressure or by light,dc bv

docs not^meet the specifications,

made.

(cl The bending test may be n

blows.

Modifications in Elongation for Thin and Thick Material—

6. For bars less than 7/16" and more than -)4" nominal diam-

eter or thickness, the following modifications shall be made in

the requirements for elongation

:

(d) For each increase of H" in diameter or thickness above

14" a deduction of 1 shall be made from the specified per-

centage of elongation.

(e) For each decrease of 1,/16" in diameter or thickness

below 7/16". a deduction of 1 shall be made from the specified

percentage of elongation.

Number of Ticists—7. Hot-twisted bars of rail carbon steel

shall be twisted with one complete twist in a length equal to

not more than 12 times the thickness of the bar.

finish—8. Material must be free from injurious seams,

flaws or cracks, and have a workmanlike finish.

Variation in Weight—9. Bars for reinforcement are subject

to rejection if the actual weight of any lot varies more than

5% over and under the theoretical weight of that lot.

Reinforcement Bars Rolled from Billets

Manufaclurc—\. .Steel may be made liy cither tlie open-

hearth or Bessemer process. Bars shall be rolled from stand-

ard new billets.

Chemical and Physical Pro(<erties—2. The chemical and

physical properties shall conform to the following limits:

tensile test specimen break outside of the middle third of its

gauged length, it may be discarded and another test specimen
substituted therefor. In case a tensile test specimen does not
meet the specifications, an additional test may be made.

(d) The bending test may be made by pressure or by light

blows.

Modifications in Elongation for 'Thin and Thick Material—
7. For bars less than 7/16" and more than )4" nominal diam-
eter or thickness, the following modifications shall be made in

the requirements for elongation

:

(e) For each increase of yi" in diameter or thickness

above i4", a deduction of 1 shall be made from the specified

percentage of elongation.

(f) For each decrease of 1/16" in diameter or thickness

below 7/16", a deduction of 1 shall be made from the speci-

fied percentage of elongation.

(g) The above modifications in elongation shal

to cold-twisted bars.

not apply

Number of Twists—8. Cold-twisted bars shall be twisted
cold with one complete twist in a length equal to not more
than 12 times the thickness of the bar.

Einish—9. Material must be free from injurious seams,
flaws or cracks, and have a workmanlike finish.

Variation in Weight— 10. Bars for reinforcement are sub-
ject to rejection if the actual weight of any lot varies more
than 5% over or under the theoretical weight of that lot.

Properties Considered.

Pliospliorus. maximum-
Bessemer
Open-hearth

Ultimate tensile strength, pounds per sq. in

Yield point, minimum, pounds per sq. in

Elongation, per cent in 8", minimunt

Cold bend without fracture

—

Bars under -K" in diameter or thickness
Bars H" in diameter or thickness and over

The hard grade will b.

Structural Steel Grade.

Plain Bars.
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Stop That Leak
With

"Anti-Hydro"
"Anti-Hydro" is the only positive and per-

manent water-()rooting material in the market.

It is a lic|uid which makes cement water, dust

nd acid proof. It will overcome the most

difficult waterproof engineering problems, and

has never failed to produce an absolutely tight

furface. Because of its acid-proof qualities, it

is especially adapted for use on floors in lab-

oratories, factories, etc., where acids are freely

handled.

L. J. Buckley & Co.
General Sales Agents,

256 Broadway, New York City, N. Y.

AN tUWAKUS INTERLOCKING

METAL SPANISH TILE ROOF
WILL OUTLJIST YOUR BUILDING

Artistic and Ornamental in appearance and is

positively guaranteed to be Fire, Lightning, Rain,

Storm and Wind proof.

Its extreme lightness (about one-eigth that of

slate), durability and moderate cost commend it to

those wishing something out of the ordinary m
rooting.

Manufactured from best quality Worcester Grade
Terne Plate, furnished painted or galvanized (gal-

vanized after formation) size 10x14 inches.

The Edwards Manufacturing Co.
"THE SHEET METAL FOLKS"

404-444 Eggleston Ave., CINCINNATI, OHIO
The World'* I.arer*«t MAnnfaotnrer* of Matal Sosflort

M«tal Blilm^l**, Matal C«lU>ici, £kO.

Send for New Free Roo&ng Book ihowing
our complete line of Metal Roofing. Sidinc,

etc.

r N
One Merillat Culvert Core

molds ALL sizes of

Concrete Culverts

The Merillat Culvert Core is

metal core to form the barrel
adjusted to mold any culvert fror

same form molds all stzes within
easily handle the form. When
wheel and the form withdraws.

Uapsible. expansible
culvert. It may be

20" to 4' in diameter—the
limits. Two men can

concrete is set, turn the
the:

Ask for book of culvert information and the opinions of
antractors and highway officials who use this core.

MERILLAT CULVERT CORE CO.
WINFIELD, IOWA

The Anxiliary Ratchet Lever: '"*"f" """^ P°" "

ttian the ordinary one

Uver bender. Our BAR BENDER No. 5 is specially valu-

able in Reinforced Concrete work.. Portable, instantly ad-

justable to all shapes of stock up to li"- Send for booklet

of all sizes of improved bar, eye, "U" and ring benders.

WALLACE SUPPLY CO.
25 Cortland St..

New York City

TheAutomatic Sealing Vault

.'Mways wins favor liccause it is so practical and

proves itself superior. The AUTOMATIC SE.A.L

and its neat appearance has made it the MOST
POPULAR and generally satisfactory vault known
today. Provides an all-the-year-round income, with

constant increase.

More Beautiful than Ston,

ages.

We manufacture Adjustable Steel Molds made of Bessemer

Sheet Steel, which make your business permanent at a nominal

cost.

Our illustrated catalogue fully describes both vault and

molds and other devices which will interest you. Write now for

prices.

First issue of the "AUTOMATIC NEIVS BUDGET" just

out. If you ha-.-e not received it, drop us a card.

The Automatic Sealing Vault Go.
Peru, Indiana.

Note.—Our A. S. V. Waterproofing Solution in five-gallon

cans at $1.00 per gallon will do the work.

./»/.V. igi.' In z^Titiiig Advertisers //cujc mention CONCRETE-CEMENT AGE [81]



CONCRETE-CEMENT AGE

Letters to the New Magazine

Announcement of the consolidation of Concrete and

Cement Age (with which was combined Concrete En-

gineering) brought to Concrete-Cement Age many
letters. Excerpts from a few of these are published

below

:

"I note the announcement of the consolidation of Cement

Age, Concrete and Concrete Engineering. I am strongly of

the opinion that much more effective work can be done by

consohdating the numerous cement publications, thus making

one strong and influential organ to represent the industry."

John" B. Lober.

President Vulcanite Portland Cement Co..

Philadelphia. Pa.

"I feel sure that the new journal, if carried out on the same

high plane as the two old ones, will be successful. I enjoyed

in the past each issue of these two standard journals, and I

believe that the consolidation of two such well edited organs

of the industry will result in something even better for the

cement and concrete industry. The combination of 'what is

to be done' with the 'how to do it' certainly appeals to me
as the practical idea of technical journalism. I shall look

forward with pleasure to each issue of Coxcrete-Cemext Age
if conducted along these lines."

Richard K. Me.^de,

General Manager Tidewater Portland Cement Co..

Baltimore, Md.

"I should say that this was a most desirable move, since

there are now so many small journals relating to cement in

the field, and those interested in the industry will be better

served by a large journal which will represent the industry

of all. I congratulate you on your move and wish you

every success."

Clifford Rich.\rdsox,

Consulting Engineer,

New York City.

"We congratulate you upon this union, and will certainly

try to call upon you as soon as you are 'at home.' We also

trust this union will result in a large family."

The Blystoxe M.^nufacturing Co..

Cambridge Springs. Pa.

[It will.—Ed.]

''As old advertisers in these publications, we cannot help

but feel that this is a decided step in the right direction. We
are firmly convinced that a publication with such manage-
ment behind it will mean a great deal to the concrete industry
in general and we certainly wish all connected with the busi-

ness the greatest possible success in the new undertaking."

Century Cement Machixe Co..

Rochester. N. Y.

"I was very much pleased to receive an announcement of
the consolidation of Concrete and Cement Age._ You know
full well, I think, my high opinion of both these papers and I

am satisfied that the combination will result in the production
of a journal reflecting the highest credit on the industry."

J. P. Beck,
Manager Publicitj' Bureau. Universal Portland Cement Co.,

Chicago, 111.

"We beg to acknowledge receipt of your announcement in

reference to Concrete-Cement Age. We think the idea
is a splendid one and wish you all the success in the world."

Blaw Steel Centering Co..

Pittsburgh. Pa.

"May the union be a happy one and productive of much
good to all your readers, should be the wish of all your sub-

scribers, and that it will prove to be such I have no doubt. I

consider this a move in the right direction."

R. L. RiCKMAN.
Eau Claire, Wise.

"We note with interest the change that is taking place in

Concrete and in appreciation of the management of the old

Concrete we desire to express our thanks for your many
courtesies in the past, and we note with much pleasure
that our friends are to continue in the new company. We
wish you and the new publication success."

Architectural Mold Co.,

Detroit, Mich.

"It is an excellent move for both of you and I wish you

the success you deserve."

George Walters,

President. Concrete Age Publishing Co..

Atlanta, Ga.

"I wish to congratulate you upon the consolidation and I

know it will prove to be profitable to all concerned and I wish

you success."

William A. R.\dford,

Chicago, III.

"I believe that jou have accomplished something of
benefit to the industry in getting these papers together,
as it is no doubt true that there were too many papers in

the field, both for the good of the industry and for the
good of the publications themselves. This trio combined
into one should make a ver}' strong paper, carry weight
and be a benefit to all."

Edwabd M Hagar.
President, Universal Portland Cement Co.

Books Reviewed
Reinforced Concrete Buildings. By Ernest L. Ransorae

and Alexis Saurbrey. Pages, 232. Illustrated. Size,

654 x9H- Price, cloth, $2.50. McGraw-Hill Book Co.,

New York City.

This is a treatise on the history, patents, design and
erection of the principal parts of a modern building of

reinforced concrete, by Ernest L. Ransome and Alexis
Saurbrey. both of the Ransome Engineering Co. An
unusual and valuable feature of the book is comprised in

the historical data relating to reinforced concrete, with
special reference to patents granted in the United States,

thus making the volume of value to inventors and patent
attorneys as well as engineers and contractors. In brief,

the book was written to show what reinforced concrete
is and how it arrived at the present status as one of the

most valuable of modern building materials.

Concrete From Sand Molds. By A. A. Houghton. Pages,
124. Illustrated. Size. S'4x7. Price, cloth. $2.00. The
Xorman W. Henley Publishing Co., New York.
The present work by Mr. Houghton, who has prepared

several special booklets for concrete workers, will be received

with a great deal of interest because it handles a subject which
is not generally known in detail to the workers in

the concrete industry. The use of sand molds in casting spe-

cial pieces of concrete is one which has been used success-

fully by numerous manufacturers, but certain methods in the

use of these molds are covered by patent and Mr. Houghton's
ideas along the same lines are reasonably sure to be valuable

in the industry. He explains various ways of making the

sand molds to turn out cast stone, and tells how to handle
these molds when thev are made.
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The "Kent"
Precision TVIixer

It is a well built concrete mixing machine, built on

scientific principles. It measures and proportions

materials accurately and delivers mixed concrete at

lowest cost. Get our mixer catalog. Ask about the

"Kent" Mortar Mixer.

Address our H

Kent Machine Co.
310 IN. Water St. KENT, OHIO
( J. F. Davis & Co., Kansas City, Mo.

< Dodge & Dodge, 1133 Broadway, New York.

4 M. G. Dennison & Co.. 144 Cutler Bldg., Rochester.

^ Wm. Pattison Supply Co., Cleveland, O.

« Sanlord Concrete Machinery Co., Toledo, O.

1 The W. E. Austin Co., 2 Spring St., Atlanta, Ga., New
Orleans, Houston. Dallas, Oklahoma City, Memphis, Roanoke
and Norfolk.

THIS

CLAMP
IS the handiest, cheapest, most satisfactory device for holding

concrete centering in place. It is instantly adjusted, holds the

formi rigidly and is easily released. A turn of the screw

arm does it. These clamps are just as handy in manipulating

wood molds in your shop as tliey are on the construction job.

They are far better than nails or wires.

AH Kinds of Clamps
We handle all kinds of wood and metal clamps for con-

crete contractors, carpenters, cabinet makers, etc. Our

catalog illustrates all styles. It is an interesting booklet to

have. A copy will be
'

Ask for

Catalog

No. 292-.

Hammacher.Schlemmei

&Co.
4th Av. & 13th St.

New York, Since 1848

Crushed granite from the beautiful Ins I'orphyry quarries

—screened to all sizes for concrete and artificial stone.

Strongest, most desirable and best bonding aggregate for

tine concrete work on the market.

Iris Porph\^r\' in its natural state is beautiful in its wealth

(if color and glitter and when used in concrete gives a life and

color that cannot be obtained with any other material. The

colors—pink, green and black—in the granite give the aggregate

the appearance of crushed jewels.

For flooring, this material will probably outwear marble

terrazzo two to one, besides producing far handsomer efifects.

For stucco work, additional value will be given buildings

through the beautiful efTects resulting from the use of Iris

Aggregate in the mixture.

Quarries and crushing plant at Pompton Junction, N. J-

Iris Aggregate is shipped in 100 lb. bags or in carload lots.

^^rite our Kew York office for samples and prices.

JOHN HARPER BONNELL
501 Fifth Avenue New York City
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Mississippi River Improvement

In the May issue of Concrete there was reference

to the possible and practicable use of concrete in con-

nection with levee building along the Mississippi river.

Attention was called to a suggestion of Colonel C.

McD. Townsend, United States engineer at Detroit,

that it may be found abvisable when the earth levees

have been brought up to the height to which they

should be built—to make a trench from the crest to a

a line below the base of the levees and fill the

trench with concrete, making a wall which would add

considerable to the strength of the levee and which

would be ei?ectual in preventing destruction by bur-

rowing animals—crawfish, muskrats and so on. This

idea is roughly illustrated in Fig. 1. Since then, an

anonymous writer in the Scientific American (May

22) makes the suggestion which is illustrated in Fig. 2.

Colonel Townsend regards this later suggestion as im-

practical, and points out that the expense incident to

such improvement would be prodigious even with the

large percentage of earth fill shown in the construc-

tion. We quite agree with the writer in the Scientific

American in one thing: that "no more important im-

FiG. 2.

provement awaits the government than the successful

diking of the Mississippi" and in his statement that "it

isn't fair that Louisiana should suffer by water loosed

in Pennsylvania or the Dakotas." There have been

still other suggestions for remedying the Mississippi

flood conditions. One would require the construction

of huge regulating reservoirs in the regions from which

the floods come, by the aid of which the ]\Iississippi

flow might be distributed properly over the entire year.

Concrete-Cement Age welcomes further discussion

of the matter. There is this much to be considered

:

^84]

Engineers who have devoted years to study of the Mis-

sissippi conditions still believe that the earth levee

measure provides adequate protection if properly car-

ried oiit and that a simple curtain wall of concrete to

keep out the burrowers, thus reinforcing the earth

construction, would make the earth levees entirely sat-

isfactory without enormous outlay.

Colonel Townsend will leave his government post at

Detroit in a few weeks to be president of the Missis-

sippi River Commission at St. Louis. Concrete-

Cement Age wishes him well in his new responsibility

which to him is by no means a new work.

Cement Merger Fails

The eflfort to effect a merger of thirteen Portland

cement plants in the southwest has failed. For

three months past the directors of the thirteen com-

panies—nine plants in Kansas, one in Missouri, one

in Texas and two in Oklahoma—have been en-

deavoring to effect a consolidation, to save what

is known as "cross freights" on cement and also

administrative expenses.

The stockholders of the various companies met

and authorized the merger and the plan had gone

so far that details of the organization of the parent

company had been perfected. The new company
was to have been incorporated with a capital of

840,000,000 under the laws of West \'irginia, but with

the main offices in Kansas City.

The hitch came in the division of stock in the

merger company in accordance with the appraise-

ment of the various plants. Some of the companies

were dissatisfied with the appraisement and held

out on the final negotiations. The chief objector

was the Red Ring plant at Kansas City, owned
by St. Louis capitalists, which refused to merge
on the proposed basis and weeks of negotiations

failed to change its decision.

it was thought for a time that perhaps the mer-

ger could be effected without this company, but

the whole structure crumbled June 22 when two
of the larger plants, the Dewey Portland Cement
Co., Dewey, Okla., and the Oklahoma Portland Cement

Co., with plant at x\da, Okla, withdrew from the pro-

posed consolidation.

This action caused those promoting the Central

Portland Cement Co., which was to have been the

name of the big concern, to abandon further efforts m
that line. The various companies will now have
to exist as before the merger was proposed. About
one-half of the plants in the Southwest are running,

and most of them on half time.

The Northfield Iron Co., Northfield, Minn., has

developed a small hand-power mixer, which has met

with a cordial reception among builders in various

parts of the country. Recently, in a case where a

contractor was in a hurry for these machines, three

of them were shipped by express. This was rather

unusual procedure, as mixers do not usually go by

express. Light portable mixing equipment meets a

real need in this field.

July, J9I2
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NEW EQUIPMENT, METHODS and MATERIALS

In this department the Editors endeavor to keep our sub-

scribers informed upon new tools, methods, machines and ma-

terials used in this industry. It is in no sense a department for

the benefit of advertisers. To secure attention the thing de-

scribed must be new to our readers. No matter will be printed

simply because an advertiser desires it. Likewise, no matter

will be excluded simply because the article described is not ad-

vertised in this paper. We aim to keep our readers informed

—

suggestions for the improvement of this department are solicited.

A New Waterproofing

"A real waterproofing with a real guarantee" is

the encouraging line on a folder put out by the

Dri-Crete Co., 148 South Anderson St., Los An-

geles, Cal., introducing a new waterproofing prep-

aration. This compound may be used in two

ways, either mi.xed with the sand and cement to

make mortar or applied to masonry walls already

constructed. In the latter use it is applied with

a brush. It comes in wooden containers, ready to

apply. The manufacturers say that one gallon of

the liquid mixed with cement and sand will make
mortar enough to cover two square yards one-quar-

ter inch thick. When applied with a brush, Dri-

Crete is said to waterproof 100 square feet of con-

crete block. On other masonry surfaces the area
covered depends upon the porosity of the material,

and this feature of course also governs the number
of coats necessary. The material has this added
advantage, it is said, that it can be mixed with Dri-
cret colors and will penetrate a pressed brick, stucco
or concrete wall one-half inch, giving any desired
tint. It comes all ready to use and must not be dlute 1.

The surface on which the material is to be applied
should be drv and clean.

We are the sole agents in United States, Canada
and Mexico for

Meyers's German Cement and Liquid
For Patching All Kinds of Cement Work

We have a large stock on hand. Prices as follows:
1 Kilo Can $1.50
2 Kilo Can 2.75
4 Kilo Can 5.00
Barrel powder. 50 Kilos, per kilo 80
Demijohn liquid, 68 Kilos, per kilo 80

All prices f. o. b. New York City.

We also handle Dugan's Invisible Patcher for patching all
kinds of Litnestone and Bluestone.

MICHAEL COHEN & CO.
St. Jaro-3 BIdg., Broadway and Twenty-sixth St.

NEW YORK CITY.
Agentu for ihe Southern States. Missouri. Kansas and Oklahoma
The Vogl Tool Co.. 910 Ea.t 19th St.. Kansai City. Mo
Agents for the Pacific Coast, Eccles & Smith Co., 71 First

St., San Francisco, Cal.
Agents for Chicago, 111., and vicinity, Messrs. Brunner &

Lay, 570 West Polk St., Chicago. 111.

Concrete Flower Boxes

The illustration sliows a concrete flower box for

plants and shrubs, a product of one of the latest molds
manufactured bv the Architectural Mold Co., 1117 E.

Flower Box

Warren Ave., Detroit, Alich. The opening in the bo.x

is large—18" square and 16" deep, and it affords ample

room for plants with large roots, and is adapted for

use wherever flower boxes are used in decoration.

JMoniinient Molds

There is a great deal of interest in the development

of the use of concrete monuments, because their manu-
facture may be undertaken either as a' business in

itself in a small or a large way or as a profitable side

line in a factory where a large line of concrete

products already is manufactured. In monument man-
ufacture it is practicable—because of the price at wliich

it is possible to sell the products—to devote a great

(leal of attention to facing, and facing materials and

to surface treatment on individual products. In fact

it is practicable to put a great deal of care into a single

piece of work which cannot be done frequently in

ordinary concrete products which are to be used in

quantity. It is now coming to be very well known that

the possibilities for surface treatment of concrete are

almost unlimited and it is a question depending only

upon the amount a person cares to pay for the result-

(Coutinucd on page 88)
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DO YOUR

OOFING

INTEGRAL

IMPERVITE ) WATERPROOFING
COMPOUND

<ii Impervite differs from
If

otbfr walerproofing-ccmpoundt in (hat it coo-

laiDi NO SOAP.

(j Ask us to explain this
l«cl ID delail; it will larprise you.

^ The German Govern-
mfot proves Impervite uaequaled.

^ The U. S. Bureau of
Standards finds Impervite Ibe only material (o
prevetl ELECTROLYSIS of conciele.

•ii Stucco Houses can be
guaranteed wa'erprooi 2rd free from Jiaircraclii.

by our melbod.

^ Send at once for Book

The STANDARD PAINT COMPANY
(MFRS OF RLBF.ROID ROOFING. P &B PAINT. Elf

100 WILLIAMS STREET. NLW YOFK

WRITE FOR CATALOGUE AND PRICES. C. S. WERT,

No. 2, Price $12.50
TI.e I'ciicct llritk .Mul.l iu.ii.utji-

turcs bix brick at a lime.
They arc manufactured face down.
They are turned face up.
They are U. S. Standard size.

Two men can manufacture 3,000 in
10 hours.

It is tiuilt of all steeL
The Brick Mold is patented.
25 pieces of fancy Face Plate go

with each .Mold for $16.50.
The 25 pieces include the Rock and

Panel Plates.
The Tamper and Hopper go with

each machine.
Price complete, F. O. B., Kendal-

ville, Ind., $16.50.
Price, without the 25 pieces of cast-

ings, $12.50.

Street
IND., U. S. A

Positively Permanent Protection

with

J-M Built-Up Asbestos Roofing

Here is a roof-covering that is mineral through and through. It

is built up on the roof with layers of Asbestos felts cemented together

;ui(l coated with Trinidad Lake .Asphalt.

J-M Built-Up .'Xsbestos Roofing is fireproof, waterproof, acid-

proof, and practically time-proof.

Less than one per cent, of the essential oils in J-M Built-Up As-
bestos Roofing are lost when tested under heat at 325 degrees Fah-
renheit for seven hours. .\s the sun's heat is very much less than this,

the proof is conclusive that under the most severe weather condi-
tions the asphalt saturant and coating used in this roofing will not be-
come brittle or lose its waterproofing qualities. Other roofing satu-
rants and cements become brittle, dry and are worthless in a few years.

The smooth surface of J-M Built-Up Asbestos Roofing makes any leaks caused
by accident easy to inspect and repair, while it is almost impossible to locate leaks
in roofings covered with gravel or slag.

This roofing weighs less tha
so does not require such heavy

Write

bird as much as ordinary built-up roofings,
instruction.

at each of our sales houses to apply this roofing,

for Catalog and further information. ,
'

..K---
Main-Powcr Station, Boston Elevated^ Itiilwiiir,^ }-M

liiiit'UPi'Asbestsii Roofng 4h?.<^i !0Pfn"lC<"".<>r*'c.

Albany
EaUimoi
Boston
Buffalo

H. W. JOHNS-MANVILLE CO.
AND M.\CNESIA PRODUCTS /i i* O £= '^ ii ti' i?^

Chicago Detroit Louisville New York
Indianapolis Milwaukee Omaha
Kansas City Minneapolis Philadelphia
Los .\ngeles Xew Orleans Pittsburgh

-THE C.\N.\DI.^N H. W. TOHXS-M.ANVILLE CO., LI.MITED.
.Montreal Winnipee
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(Contimicd from page 8B)

ing products, how much work shall be done on each

piece with excellent results. \\'ith marble and granite

facings and with acid washes and abrasive materials

for working down the surface, concrete monuments

may be made which rival in attractiveness, and which

admit of treatment impossible in, the natural stone.

J. R. Wattam, 109 West Eleventh street. Fort Worth,

Tex., has a line of molds on the market, which form

the work and do the engraving in one operation. The
manufacturers' claims that with the device mentioned

it is possible to turn out the highest class monument
work and to cut the granite monument prices in half

and still make a substantial profit, do not seem at all

unreasonable. There is this about the manufactured

products—they keep on getting harder and harder as

time goes on.

Steel Protection for Concrete Corners

In all concrete structures, corners exposed to se-

vere wear are very apt to be broken. For concrete
curbs a steel corner is an economv for its use abso-

lutely insures longer and more satisfactory wear,

alignment is better, and the corner is, of course,

protected.

The "Ebco" curb bar. manufactured by Edward
E. Buhler & Co., 103 Park Ave., New York City, is

a solid steel rolled section. Shear hooks are punched

"Ebco" Curb B.^r

thefrom the web, which form a secure bond
concrete.

Such a corner bar is also used quite extensively in.

the corners of columns in factory or warehouse con-

struction, where the columns are exposed to passing
traffic.

SAMSON SPOT
SASH CORD ^gUBl

Trade .Mark Res;. U. S. Pat- US.

Made of extra quality stock, carefully inspected, and guaranteed free from all imperfections of braid or
finish. Proved by both tests and long experience to outwear common cord or metallic devices many
times over. Can be distinguished at a glance by our trademark, the Spots on the Cord. Send for cata-
logue and samples Samson Cordage Works, Boston, Mass

Heretofore in our advertisino- campaign we have shown cuts of work where HERCULES
WATERPROOFING & STERENGTHENING COMPOUND had been used. Now we propose
to discuss the question with the ENGINEER, ARCHITECT and BUILDER.

Hercules Waterproofing and Strenghtening Compound
is the only product which can be safely incorporated with Portland Cement to produce a Water-
proofed Concrete,—because it INCREASES the TENSILE and COMPRESSION STRENGTH
of the Cement with which it is incorporated. For this reason Hercules Waterproofing Compound
is bemg incorporated with high grade Portland Cements in the east at their Mills, and we quote
on such cements waterproofed, either F. O. B. Mill or to point of deliverv upon request.

Hercules Liquid Waterproofing
.
IS a colorless fluid to be applied to surfaces of porous structures already erected, which have ni)t

been waterproofed by the incorporation of Hercules in the aggregate of the construction. The suc-
cess as shown by the endorsements of leading architects and engineers is sufficient to satisfy the
most skeptical, that a permanent LIQUID^ WATERPROOFING has been produced.

Hercules Waterproofing Paste
when mixed in the ratio of one part to fifteen parts of water, furnishes an absolutely waterproofed
concrete, and we believe we can state without fear of successful contradiction, that it is the only
Waterproofing Paste ever placed on the marketthat does not decrease the tensile and compres-
sion strength of concrete.

Cuts, information and endorsements cheerfully furnished upon application. Book E.

HERCULES WATERPROOF CEMENT COMPANY
Mutual Life Building Buffalo, New York

DISTRIBUTORS EVERYWHERE

[Si] In writing Advertisers please mention CONCRETE-CEMENT AGE Julv, igi2



CONCRETE-CEMENT AGE

Ill

NoMore

Breakdowns

No More

Delays

'^

' ^i!| -r-

incrcte oft
!bya"Ch.i
:hain Belt M

Elevating concrete 120 feet f7stori

by means of a'Chain Belt"Elevat
Chain Belt Mixer on the job.

THIS IS THE SLOGAN the users of

Chain Belt Concrete Mixers have

adopted. Ask the contractor who owns
one, what he thinks of the CHAIN BELT drive— the drive, by the way, which we guarantee

for two years. Dollars to cents he says: "No more gear-driven machines for me."

tOX ^'"- Contractc :, you are wasting your time, energy and money by fooling around with a gear-driven

machine. Be up to date.

The CHAIN BELT drive is far more practical, because it is smoother running less friction,

consumes less power—and then you don't have any gears to get clogged or wear out. As
mentioned before, we guarantee this CHAIN BELT for two years Are your gears

guaranteed for this length of time? We have been selling Mixers for four years

now, and haven't replaced a link of CHAIN BELT yet. We think this is a

pretty good record.

Of all parts of a concrete mixer, the clutch must be dependable. The double

V friction clutch used on the CHAIN BELT Mixer is of the same general

design and construction that has been used on hoisting engines for /^
twenty years. It is not affected by the weather ; and,j- ' •"" — A. J

f>^\ parts that can get out of adjustment, it can be de-
* ^ pended upon to operate satisfactorily at all times.

But this isn't all. Compare our drum with

our competitors'. The CHAIN BELT drum
is a cast semi-steel drum, made in tw^o

parts — has no bolts or rivets to worl
loose— has our celebrated bulge on
the discharge side, which gives it

increased capacity— will outlast

a sheet steel or sheet iron

drum three to one.

having no

Chain
Belt

Company
Milwaukee

Manufacturers

Elevating

Convejdng and
Concrete Machinery

AGENTS
Chicago, W. B. LOUER..900 Old Colony Bldg.'\
Baltimore, Md Henry H. Meyer Co
Boston, Mass Underwood Machinery Co
Cleveland. O.McKenna Company, Osborn BIdg.
Kansas City, Mo James P. Sprague.
New York City. Henry J. McCoy Co., 65 Dey St

And so we coiold keep
on describing every
single part of our
machine, and
why each is

superior.

If you w/ant th
Bulge on your fellow

rssend for cat

log today. Our nea
est representative

will shov/ you
omethi

im

' 'The Mixer with the Ev^e,
'

'

AGENTS
Philadelphia, Pa. Standard Supply & Equip.
Pittsburgh. Pa. . .Standard Supply & Equip
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Big Waterproofing Job

The General Electric Co. is now erecting at Buffalo

a 17-story octagonal tower office building. The stir-

face finish is white marble, and the building will be a

beautiful structure. In all the concrete sub-structure

"Hercules" waterproofing compound was usel. Tliis

includes tlie footings .and foundation walls. The
columns in the battery room were covered with a

cement plaster in which this waterproofing compound
was used.

Esenwein & Johnson, architects, Buffalo, designed

the building, and John Gill & Sons, Cleveland, are the

contractors. The Hercules Waterproofing Cement
Co., Buflfalo, furnished the waterproofing material.

"Eureka Mixers" is the title of a new catalog issued by
the Eureka Machine Co., Lansing, Mich. It gives a lot of
valuable information about the use of the continuoas raiix-

ers manufactured by this company, with some facts as to
the power required in driving them.

{Conliniied on page 92)
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CONGENTRATIWI

AFFORDS' *t

WONDERFUL

Waterproofing

ECONOMY

hd;ia323;i

Y;iOTA>10aAJ

^' TRUS-CON WATERPROOFING ,„ om.„ niiAMTiTY-7ARrF QUANTITY ^^^"^ WATERPROOFING

PASTE. CONCENTRATED '" SMALL QUANTITY-LARGE QUANTfTY
p^^^ES and powders.

On the Scale of Efficiency and Economy

TRUS-CON WATERPROOFING PASTE

CONCENTRATED
EXCELS ALL OTHER WATERPROOFINGS

By a newly discovered process ihe strength of TRUS-COX WATERPROOFING
PASTE has been wonderfully increased so that only a little more than one-third of

the fiirnicr amount is n.>u- re<|uire(l. affording;

UNPRECEDENTED WATERPROOFING ECONOMY
Mixed in the water used for the concrete and penetrates with it to all parts

• .f the mass. Simple to use, doing away with all expensive and special mixing,

^aves time and money. Positive in results. Does not weaken the concrete work
in any way. TRUS-CON WATERPROOFING PASTE CONCENTRATED
marks a new era in waterproofing of concrete. Absolutely the best and most
economical.

Tell us about your waterproofing problems and we will furnish valuable sug-

gestions, estimates and catalogue.

Hand Book oh Waterproofing and Finishing--FREE
Contains thg. latest scientific ,

and practical information on
\\ aterproofings, dampproolings and technical finishes for all

structures of concrete, brick, masonry, plaster or steel. TRUS-
(ON COMPLETE H.\ND BOOK sent FREE, if you write us

111. Hit your particular work.

Trussed Concrete Steel Company
450 Trussed Concrete Building, Detroit, Mich.

WATERPROOFINGS—DAMPPROOFINGS—TECHNICAL PAINTS

/»/y, /p/-- In zvnting Advertisers please mention CONCRETE-CEMENT AGE [91]
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(Cvniinued from fagc 90)

Catalogs Received

Usually a manufacturer is glad to send out his catalogs

without any expense to the interested person, yet when

a catalog takes on the importance and general usefulness

of a text book for the concrete products manufacturer and

not only devotes 160 pages, 9x12 inches to the intricacies

of an important line of concrete machinery, giving explicit

instructions as to every procedure which is likely to pre-

sent a problem to the producers of concrete products, the

manufacturer is not unreasonable in putting a nominal price

upon the volume. The ne wideal Concrete Machinery Co.,

South Bend, Ind., book is not only of the size and importance

mentioned but it is handsomely gotten up, so that the manu-

facturer of products turned out on the machines cataloged

not only has valuable information available but has page

after page of plate paper adorned with illustrations of a

character to bring out the telling points in the products

themselves.
Aside from intimate descriptions of the machines and

each working part of the machines made by the Ideal com-

pany the book contains specifications and detailed instruc-

tions w^hich should give the best results. Many pages are

devoted to the illustration of buildings which have been

erected with the products of the machines listed. The

book may well be worth more than the dollar asked, to

any man in the industry which the machinery represents

and anywav he has the opportunity to get back his dol-

lar as a part of a rebate of $2 which is made to every

buyer of the catalog who afterwards invests $10 or more

in any of the articles cataloged.

The development of the use of pressure—a large

amount of pressure—in forming concrete products, has

given some remarkable results. The pressure supple-

ments the important factor of well graded aggregates

with the further possibility of close physical combination,

thus increasing density and impermeability. The Enamel

Concrete Co., Des Moines. la., makes a brick machine, the

product of which is making great progress in acceptance

by the public in several localities where plants have been

installed. A handsomely prepared catalog of the Des
Moines manufacturers describes the new brick machine

and illustrates the use of its product in some fine-looking

buildings. The brick has a smooth, dense, hard surface

which makes it admirably suited for use as a facing rna-

terial at a price which competes strongly with other facing

materials. The brick are produced in any color which it

is practicable to use in any cement mixture and with

white cement at a price considerably below that at which
similar white enamel surfaces may be obtained in other

materials.

Raber & Lang Manufacturing Co.. Kendalville. Ind.. in

its new catalog 11, gives information about its line of

sewer pipe and drain tile molds and about the "Crescent"
vertical tamping brick machine. The book also reports

tests, presents letters from users and illustrations showing
prosperous plants where the equipment is used. The same
company has just issued another book (No. 10) which is

devoted to the "Crescent" mixer.

(,Conlmncd on fagc 94)

REICHERT
METAL

MOULDS
For all kinds of concrete construction: Straight

and battered walls, angles of any degree: also for

silo construction. Easily set up, quickly taken
down. Durable, strong, true, may be used over and
over again. Add to profits by cutting down cost

of form work. Make a better, cleaner job. Ask
for descriptive catalog of metal moulds for use in

all kinds of concrete building construction.

Reichert Manufacturing Co.

MILWAUKEE, WIS.

YOU can do finer block work,

do it better, cheaper and
quicker with a Hobbs than with

any other machine made. Possibly

you think you have or know of a ma-
chine that will answer your purpose
equally well but you may be mis-

taken. Better investigate.

<J The Hobbs is the only block ma-
chine that has Composition Face
Plates, Automatic Acting Dividing

Plates, a range of over 2000 sizes of

block. The Hobbs leads for it is abso-

lutely the best. Send now for our

catalog.

THE HOBBS CONCRETE
MACHINERY CO.

[92] July, igii-
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How to Inspect

Barret Specification Roofs
FOR the protection of Architects, Engineers, Roofers and Owners of build-

ings we direct attention to the fact that a roof is NOT a Barrett Specifica-

tion Roof unless the materials are applied as directed in The Barrett Specifica-

tion, and unless each roll of Tarred Felt and each barrel of Pitch bears the

labels, facsimiles of which are shown herewith.

To comply with the Barrett Specification, the materials necessary for

each one hundred (100) square feet of completed roof are approximately as

f.iUows:
Over Boards

108 square feet Sheathing Paper

80 to 85 lbs Specification Tarred Felt

120 to 160 lbs Specification Pitch

400 lbs. Gravel

or
300 ItJs Slag

Over Concrete

80 to 85 lbs Specification Tarred Felt

180 to 225 lbs Specification Pitch

400 lbs ".• Gravel

300 lbs Slag

In estimating Felt the average weight is practically fifteen (15)'pounds

per hundred (100) square feet, single thickness, and about ten (10) per cent

additional is required for laps.

In estimating Pitch the weather conditions and expertness of the work-
men will afifect the amount necessary for the moppings and to properly
embed Gravel or Slag.

.

f I b 1-
^'^^ °"'^ practical way of determining that Felt and Pitch have been

a^-bimi e o a e s
applied as specified is to cut the roof, and as a protection to the responsible

roofing contractor, the National Association Master Gravel & Slag Roofers

of .\merica recommend cutting a slit into the roof not less than three (3) feet long at right angles to

the. way the Felt is laid, before the Gravel or Slag is applied. The cut can be repaired by sticking five

(5) thicknesses of Felt over it. and the spot will then be as strong as any part of the roof.

The contract price for a Barrett Specification Roof should not be less than the cost of the materials

specified, plus the cost of laying, and a reasonable amount for profit. Tliorough inspection of materials

and workmanship is recommended.

BARRETT MANUFACTURING COMPANY,
New York Chicago Philaaclliliia Uuslon ."^t Louis Kansas City

Cincinnati Minneapolis Pittsburgh New Orleans Seattle

The Paterson Mfg. Co., Ltd. Montreal Toronto Winnipeg Vancouver St. John, N. B.

TARRED FELT

July, I<)I2 hi writing Advertisers please mention CONCRETE-CEMENT AGE [93]
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(.Conlnuu'd from fa-je 91)

A Low-Charging Mixer With a Cart Cliarger

For rapid work, and to do away with tlie use of

wheelbarrows for bringing the materials to the mixer,

a "cart charging" equipment is in successful use on
the "Standard" mixer. Several carts, each having

capacity of one batch for the mixer, are taken to the

material piles, and the proper proportions for one

batch of stone or gravel, sand and cement are placed

in them. By using the hoist at the mixer with a rope
or cable for attaching to the carts, they are brought
onto the mixer platform where the complete batch is

dumped into the mixer, as soon as the previous batch

is discharged. The cart is then taken back by the man

Using a "Cart Chargixg" Equipment With a Standard
Mixer

who guides it to the mixer, and the rope removed from

the empty cart and attached to another loaded cart and

the process is repeated. The man operating the engine

on gasoline outfits also operates the hoist and the auto-

inatic water tank, and it is not necessary to have a

man on the mi.xer platform.

With this outfit, from one to three less workmen
will be necessary for bringing materials to the

mixer and a greater amount of work will be accom-

plished with the few men required. It will be seen

1iy this, that the saving in labor cost alone would
pay for the complete outfit in a very short time.

After rains and in wet weather when the runways

^re slippery or during extreme hot weather the "cart

charger" will bring the materials to the mixer just as

easily anAii^pidl^ without oyer-elxertton of the men.

The mouflTOf the'carts being>^as wide ^s any bther'por-

tion allows the material to fall very easily and the

complete batch is discharged into the mixer from the

carts in about five seconds.

When using the "cart charger" the mixer can be

raised above the street level if desired so as to give a

down grade for handling mixed concrete from the

inixer to the forms. The mixed concrete can then be

194]

handled in carts down a slight incline easily and

quickly.

On street or other work, where the mixer is moved

forward as the work progresses, the cable which is

used to draw the carts to the mixer can be attached to

some stationary object ahead, such as a telegraph post,

and the mixer pulled forward on the job by use of its

own power. The hoist used for drawing the carts to

the mixer platform can be used for hoisting material

or equipment when the mixer is not being used for

concrete. Both the mixer and the hoist are operated

independently and either can be thrown out, while the

other is being operated.

The Standard Scale & Supply Co., designers and

manufacturers of this equipment, 1345 Wabash Ave.,

Chicago is glad to furnish further information upon

reauest to their main, or any one of their branch

offices.

Fire|)roof Window.s

Fire proof win lows, if of proper design, are a de-

cided advancemen in building construction, not only

from a fireproof standpoint, but from the standpoint

of economy and strength. It is an acknowledged fact

that the majority of the disastrous conflagrations have

been occasioned by the inflammability of the window
frames and sashes. It is authentically estimated that

7i% of all the damage done by fire to buildings, other

than those in which it originates, is due to the window
route. It is also estimated that 48% of the entire

fire loss in the country is due to the lack of window
protection.

^letal windows are weather, dust and vermin proof,

and have all the advantages of fire shutters, with none

of the disadvantages.

The Canton Mfg. Co., Canton, Ohio, has recently

brought into the market a metal window with an

adjustable section between the jamb and the back

and .'ide of stile, so that if the sash, after being

erected, fits too tightly or too loosely, easy adjust-

ment is made to insure smooth and perfect operation

of the window.

The top and bottom rails of sash are reinforced

with a y^" Xy steel bar, the bar running the entire

width of the sash. These bars are bolted at the ends

where the stiles and the rails meet with %" ^ 1" bolts.

This construction strengthens the sash at the four cor-

ners, making it practically indestructible. To these

bars, the sash chains are fastened, taking the entire

strain of the sash weights off the sash when windows
are raised or lowered.

The frames are made of 24 gauge galvanized steel,

which permits of the necesasry strength, allowing a

liberal safety factor. Frames and sashes are of cop-

per. copper coated, steel or aluittninum ccbted steel,

furnished to meet special specifications.

The Canton Mfg. Co. is sending out an interesting

25-page circular, prepared very much like a standard

specification. .Sketches and structural and erection de-

tails are shown, and beside metal sash, other products

of the same company, fire-doors, ventilators, sky-lights,

etc., are described.
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TO

CONCRETE CONTRACTORS
]n tlie last few months we liave received upwards of a

thonsand inquiries from farmers tliroughout the country asking

how and where they can most easily procure

KNO-BURN EXPANDED METAL LATH
with whicli to build their silos, i-'or no reason other than the

lack of sufficient number of names of contractors to whom to

refer them, we have been compelled in some instances to sell

the material direct. We are firm believers in the old saying

"Live and let live" and want YOU to make the substantial

contractor's profit on the large volume of silo construction that

will take place this year. Therefore write for our special

proposition to contractors; act quickly so that we can refer

to you the names of all live prospects we have in your locality.

A contractor in Eastern Kansas, building silos with this ma-
terial, has found the demand so great that he has to refuse

orders. Some business ! His name on request.

Silos thus constructed last forever. Are easily and eco-

nomically put up and absolutely without cost to maintain. The
Kansas Agricultural Department is very enthusiastic over this

form of construction ; they have erected 23 to date, and con-

trary to an impression started and fostered by the competitors

of concrete construction, they have shown an absolutely per-

fect preservation of the silage thus stored.

SILOS
WITHOUTFORMS

riiey are quicker anu ea.-ier to

build, and you save money besides.

Our free booklet (31) explains how
by using

KNO-BURN EXPANDED METAL LATH
you can put up a concrete silo

(practically monolithic and abso-

lutely permanent) without the trou-

ble and expense of forms. Farmers

who have built their silos this way
say the results are more than satis-

factory. Our free booklet (31)

gives full information. Send for

one today.

North Western Expanded Metal Company
940-970 Old Colony Building, CHICAGO, ILL.

MONKUE BUILDING, CHICAGO
Basements Waterproofed wilh Ceresit

CERESIT WATERPROOFING CO.

129 Soath Clark Street, CHICAGO

CERESITIZID CONCRETE IS

PERMANENTLY WATERPROOF
and possesses the highest efficiency at the lowest cost of any
known method of waterproofing. Ceresit Waterproofing is a

cream white paste which is incorporated in the concrete mass or
cement mortar. It is put into the water used in mixing the

ingredients before the mixing is done. The water carries the

Ceresit into every portion of the concrete mass uniformly and
thoroughly, and when set renders it absolutely water-tight.

(Waterproofincfj

IS guaranteed to be an absolutely unfailing water repellant and
thus protects concrete structures from disintegration and damage
from frosts.

There is no known method of waterproofing, regardless of
cost, which is more efficient on important concrete engineering
such as tunnels, foundations, sewers, bridges, reservoirs, dams,
tanks, swimming pools, water towers and tanks, floors, cellars,
walls or roofs.

Ceresit is also applicable for use in cement mortar and will

dampproof and waterproof structures whose exterior surfaces
are of concrete, stucco, brick, stone, cement, plaster or tile.

Write for our Free Book "N" and try Ceresit on your next job-
Ceresit is catalogued in Sweet's Index. Agents wanted in

unoccupied territory.

Branch <;•_ ^^^^ ^- Chestnut St., Philadelphia, Pa.

1133 Broadway, New York City, N. Y.

UNNA, WESTPHALIA, GERMANY, LONDON, PARIS,

In writing Advertisers please mention CONCRETE-CEMENT ACE August, igi2



Editorials

UNLIKE many movements to bring people together for the discussion of public mat-
ters, the Road Congress, to be held at Atlantic City, September 30 to October 5, is

not merely to arouse public interest. The Congress, it appears, is instead, the fruit of
that public interest which already is aroused. It will have for its object the beginning
of the systematization of the national road movement, the influences of which scarcely a

community has escaped.
* * *

THE PROPER spacing, filling and protection of expansion joints in concrete pave-
ments are questions which have been uppermost very nearly everywhere that

concrete roadways have been either proposed or constructed. Therefore a big // hangs
on the experimental work being undertaken by Logan Waller Page, Director of the
United States Office of Public Roads, in his endeavor to establish as a fact the useless-

ness of any purposely constructed joint whatever. Whether or not he will be so suc-

cessful as to make the more conservative concrete paving engineers adopt the jointless

road specifications, is of course only a matter of conjecture, but the fact that the Wayne
County (Michigan) Road Commissioners are seriously considering a big reduction (prob-
ably 50 per cent) in the number of transverse joints, at least shows a new trend of inves-

tigation upon the outcome of which much will depend.
* * *

THE FORTHCOMING Congress of the International Association for Testing Ma-
terials to be held in New York September 3 to 7 will be an important occasion for

the cement and concrete industries of this country. It would be impossible in this day
to give comprehensive consideration to engineering and industrial science without
discussion of cement and concrete, and we venture to say that foreign representatives

and members of the Association will find in this country nothing more interesting than the

concrete work in subways and river tunnels in and about New York. These, with the

Panama Canal and the New York State Barge Canal, will make concrete construction

the chief feature of interest so far as inspection of American public works is concerned.
Therefore it is not too soon to suggest that our cement manufacturers, engineers and build-

ers in concrete bear in mind the date of the Congress in order that they may keep in close

touch with all the proceedings relating to the use of cement. In looking over the Con-
gress papers at random we find that they are not merely abstruse treatments of profound
subjects, but on the contrary include discussion of many of the very practical problems
confronting engineers from day to day. It is to be hoped that the cement interests of

the United States will not fall behind other industrial and scientific bodies in striving to

make the first Congress in America the most important meeting ever held by the Asso-
ciation.

* * *
_ i

CONCRETE-CEMENT AGE receives many letters from concrete products manu-
facturers revealing a puzzled attitude toward certain evidences of a lack of uniform-

ity in concrete block, dimension stone, tile and so on. Investigation of and progress in

the matter of curing concrete products have not kept pace with the other features of
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the industry. Many concrete jjroducts plants are

operated uneconomically and without proper guid-

ance which comes from careful research and

exhaustive tests. From time to time we have been

able to present information for our readers on

improvements in curing methods, and in this issue

we give additional information which should be of

considerable value. It will serve to emphasize the im-

portance of the factor of curing. The cement may be

good, the sand clean and hard, and the mixture well

graded, etc., still the products will be far from what
they should be if proper attention is not given to the

conditions under which the cement hardens. In the

near future we hope to present to our readers still

other information along the line of high pressure steam
curing, which is now the basis of investigation by the

Bureau of Standards. We are sure that those advo-
cates of low pressure steam curing who have insisted

that high pressure curing will disrupt the products,

will be surprised to learn of tests which show the de-

gree to which crystallization of cement may be ac-

celerated in the use of steam under considerable pres-

sure. Concrete products manufacturers will observe
one thing, however, in the report of tests of the Bu-
reau of Standards, abstracted in this issue, and that is,

that the products should not be subjected to this steam
at high pressure and high temperature immediately
after they have left the molds. The concrete should
attain its initial set before the steam is applied. We
hope that readers will feel that the steam curing ques-
tion is an open one and that they will feel inclined to

write their views, report their tests and relate their

experiences in full. It is only in this general discus-

sion of so important a matter that best practice may
eventuallv be standardized.

Reinforced Concrete vs. Electricitj-

"IX/^HILE injury to reinforced concrete buildings by
» V the escape of electricity from outside sources is

very rare, the following paragraph from what is

as the "Peoria decree," wherein the Peoria Water-
works Co. was plaintiff, and the Peoria Ry. Co. de-
fendant, is interesting:

"It is thereupon adjudged and decreed as follows: The
defendant Peoria Railway Co. and its officers, agents and
servants after one year from and after the date of this
decree, are enjoined and restrained from injuring the
water pipes, service pipes, hydrants and all other struc-
tures and property of complainant, Peoria Water Works
Co., through or by the escape of electric current from
the rails or structures or property of the defendant."

The railway company was given authority to exam-
ine the plaintififs property in its effort to conform to
the decree.

During recent extended discussion concerning injury
to a factory building from this source, inquiry took
the form as to whether or not reinforced concrete is

dangerous on that account. This journal held that the
quesfi^m involved the proper control and use of elec-

tricity rather than reinforced concrete, and that all

structures of any kind are liable to electrolytic action
from random currents. We are glad to find this yiew
sustained by a court.

Recognition For The N. A. C. U.

IT FREQUENTLY happens that an individual or

association becomes so -engrossed in the develop-

ment of a project or purpose as to become oblivious to

self, a very admirable thing to do. If the undertaking

is such as tends to benefit the world at large, individuals

and associations of this character sometimes awaken

to find that they have become famous. Apropos of

this, we wonder whether or not the members of the

National Association of Cement Users know that their

organization is regarded as a very distinguished body

bv foreign engineers and societies interested in the

development of concrete construction. In a recent

number of the leading British journal devoted to ce-

ment. Concrete and Constructional Engineering, we
find the following editorial paragraphs:

"Whilst we are making but moderate progress in the de-

velopment of cement uses—and the application of reinforced

concrete in particular—the United States of America are

making rapid strides in every possible direction where Port-

land cement can be practically and economically utilized for

building and engineering purposes. The enthusiasm, energj'

and businesslike acumen with which the majority of the

members of the architectural and engineering professions of

America are adapting modern methods and modern forms

of construction for structural purposes—and thereby using

Portland cement in largely increasing quantities—is only to

be accounted for by the general appreciation of the advan-

tages of Portland cement by the American public, both by

residents in the great industrial centers and in the agricul-

tural districts.

"A recent echo of this progressive movement in the ap-

plication of cement, concrete, and of reinforced concrete,
may be found in all the technical societies of the American

continent; and whether we turn to the proceedings of the

National Association of Cement Users of the United States

—

whose primary purpose is obviously to consider problems re-

lating to the application of Portland cement—or to the con-

ferences of the National Fire Protection Association, the As-

sociation of Water Works Engineers, or gatherings such as

that of the International Congress of Navigation recently

held in Philadelphia, everywhere we find a prominent po-

sition accorded to the subject we have so much at heart."

"The important work done by the National Association

of Cement Users is well known, and has on several occa-

sions been commented on in this journal. At their recent

Annual Convention, however, the papers presented seem
to have been of even more technical interest than usual.

-"Ml the well-known authorities on reinforced concrete con-

tributed to them, and we shall have pleasure in publish-

ing most of these at a later date."

Our contemporary laments the fact that in England

"these questions are only dealt with in a very half-

hearted sort of manner, and it is as much as the Con-
crete Institute can do to obtain papers and discussions

of practical utility and value, whilst enthusiasm is

conspicuously absent."

The tribute to the National Association of Cement
Users is fully deserved. Every member should feel

proud of the fact that the Association has won not only

recognition abroad, but that the result of its research

and effort has really become international in its scien-

tific and industrial importance. This should bring to

every member of the Association a deeper appreciation

of the value of his membership and should make clear

to others the necessity of joining the Association.

August. i()i2



Steam Curing Concrete Products'

A New Detroit Factory Described With

Special Reference to Steam lioom Layout

BY ROBERT F. HAVLIK. M. E.t

In describing our steam curing plant, I must
deviate somewhat from the subject of this article

and also describe our factory proper and our meth-

ods of handling the finished product and the raw
material, as these all go hand in hand. A steam
curing plant may be well designed and yet it may
be so located in reference to the manufacturing

plant that the combination will be very impractical.

Building and Location of Machinery

Our manufacturing building is 40' wide, 60' long

and two stories high with a llat, sloping roof. Every
inch of space in it is utilized for some purpose or

other. The walls of our building are built of 2"x6"
studding for the first story and 2"x4" studding for

the second story. Herringbone metal lath of No. 27

gauge was securely fastened to this and the exter-

ior was plastered with two coats of cement plaster

and one splatter-dash coat. The first floor is made
of concrete with the exception of the car pits and
the spaces between the transfer car rails. The sec-

ond floor is supported on 2"xl2" joists spaced on
16" centers. The two floor spans nearest the rail-

road and the one next to the kilns are designed to

support a floor load of 200 pounds per sq. ft. The
roof is supported on 2"x6" rafters spaced on 20"

centers and these rest on beams built up of two
2"x8" pieces which in turn rest on 4"x4" posts.

The roof is coveretl with two-ply "Ruberoid" roofing.

It will be noticed that the windows are very close

together for a building of this size. It is important,

however, to have plenty of light in a concrete prod-

ucts factory.

The building is set about 30' away from the side

track and this space will be utilized for storage of

sand and gravel and a driveway. We are now using
a pit run of gravel and screen this through a 1"

screen right into a wheelbarrow. It is then wheeled
into the building and dumped into a large hopper
standing about 20" from the floor. From this it is

convey^! by a screw conveyor into an elevator boot
from \vWch it ts elevated by means of a single

strand, link belt bucket elevator into the mixer,

which is located on the second floor. The mixer
has been elevated sufficiently to allow a Chase
dump car to pass under the discharge end of the

trough. The mixer is a tj'pe A Ideal proportioning

mixer. The hoppers have been built up about two
feet so as to increase their capacities. The elevator

•Tkis article was written for Comcrete-Cememt Age as a result of
tke request for descriptions of steam curing plants and methods pub-
lisked io the May issue of Concrete and followed up in the July issue
• f Cokcrbt»-Cemsnt Age.—Editors.

tPresideat and manager, Superior Concrete Products Co., Detroit.

is set high enough so that we can instal a rotary

screen above the mixer and allow the elevator to

discharge direct into this.

As stated above the concrete discharges into a

Chase dump cat which is operated on a 24" track

running the entire length of the building directly

over the block machine. We have two Ideal auto-

matic tampers located as shown in the accompany-

ing drawings. One is for 16" machines and the

other can be used on either an Ideal, model G, brick

machine or an Ideal, model E 24" machine. Back

of each tamper stands an Ideal automatic loader.

The hoppers of these loaders have been built up to

the floor above and the concrete is dumped from the

Chase dump car direct into these hoppers. From
them the concrete is fed automatically as needed to

the block or brick machines. The space next to the

model A tamper has been reserved for the hand

machines which are always required for special or

fractional block. It will be noticed that each tamper

has two car pits in front of it. It was our original

intention to set the rails of these car pits 6" below

the floor of the factory, but on account of a mistake

in the width of the cars we found it impossible to

do this.

W« use 30" wide. No. 195, three-deck Chase

oers, with a capacity of 54 plain 8"x8"xl6" block.

These cars are suitable for both 16" and 24" block.

We set one complete car, fully supplied with pallets

in one car pit and one bare car without any decks

in the second car pit. We set the freshly made
block on this car and take pallets off the first car as

needed. As the last car is filled with block we take

the top deck of the first car and set it on the second

and continue this process until the car is fully load-

ed with block and the operator then proceeds to

place his freshly made block on the first car. A
laborer then runs the loaded car into the steam kiln

and brings in another empty car fully supplied with

decks and pallets and places it in the empty car pit.

In this way the block machine operator is not forced

to wait for a car. Only one car pit is supplied for

the hand machine, because the block are not turned

out as rapidly as on the power machines. The space

between the 24" Ideal tamper and the north end of

our building is reserved for art stone work. We
have two bankers in place now and have reserved

a space for the third. The art stone will be left on

these bankers until the evening of each day or until

the following morning, at which time it will be

loaded on a car and run into one of the steam kilns.

A transfer car track is located at one side of the

building directly in front of the car pit and runs

the full length of the building. We have made pro-

vision for five steam curing kilns, but will erect
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Second Floor Plan

only three to start with. These kilns are located

directly in front of the block machines but are en-

tirely separate from the manufacturing building.

It is a great mistake to locate these in the same
building for the reason that valuable space is lost,

and furthermore when the kilns are opened up each

morning the steam in them fills the entire manufac-
turing room and is likely to spoil any cement that

is stored in the manufacturing building. .As our

Fig. 3
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Elevation Showing Machinery

Fig. 5
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factory is now laid out we can increase our facilities

merely by building on to the long way of the build-

ing and not in any way disturb the present plant.

The scheme of the car pits in front of the machines

is copied after the O. C. Barber concrete products

plant at Barberton. Ohio,* but the

rest of the layout is original. Ours is

built on the unit plan.

Electric power is being used in the

plant, the boiler being used only to

take care of the curing rooms. At

present the equipment consists of one

10 h. p. alternating current, 220 volt,

60 cycle, 3 phase Westinghouse mo-

tor. Other individual motors will be

installed as required and a separate

electric power equipment will be used

in the pattern shop.

Careful thought should always be

given the layout of a concrete prod-

ucts plant as it is very important to

eliminate all unnecessary labor. This

briefly describes our manufacturing

plant, and we now come to the steam

curing kilns. I use the words steam

•Described in Concrete, December, 1911.
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curing kilns advisedly. This is not a misnomer as said

by a recent contributor to Concrete*

Construction of Steam Curing Kilns

The steam curing kilns are 88" wide in the clear

and 60' long. The roofs are built of Hy-Rib metal

lath curved to a 4-ft. radius, thus making a semi-

circular arch roof. This is plastered on the top with

2>'2" of concrete and on the underside with about Yz"

of cement plaster. All steam curing kilns should have

semi-circular arched roofs so as to make the condens-

ation run down the side walls of the kiln instead of

dripping onto and staining the concrete products. I

have seen kilns with roofs that were arched but one or

two feet in height to eight feet in width and the con-

densation dripped onto the block and stained them.

Each kiln accommodates 16 cars and thus has a capa-

city of 864 plain 8"x8"xl6" block. We aim to cure

our products 48 hours and this requires the use of

three kilns. Each kiln has two sets' of rails to accom-

modate two rows of cars. We will place another rail

near the center of one kiln and use it with one rail

of the other two sets so that we can run a car in the

center of the kiln as sometimes we may wish to load

long pieces of art stone across the car and we could

not run this into the kiln without the use of this extra

rail. The walls of our kilns are built of 8"x8"xl6"
hollow block. The doors are merely a frame work of

2"x4" lumber covered on the steam side with No. 27

gauge galvanized iron. All the doors are swung on

hinges from the top so that when they are opened up
they will be out of the way. I believe that this type

of door is the most economical that can be built and as

satisfactory as a special metal door, and the best fea-

ture of it is that it can be made without the services

of a skilled sheet metal workman.

We have a 25 h. p. horizontal locomotive type steam
boiler and set it up in one corner of our plant. We
feed the steam to the curing kilns by means of a 2-in.

steam pipe placed on the floor of the kiln half-way
between the two walls, and every 6' we have placed a

reducing cross, reducing from two inches to one and
one-quarter inches. For the first 20' or so we plug
these openings with reducing bushings reducing from
154" to yji". and we plug the remaining openings with
bushings reducing to J^". The idea of using these

bushings is that if more or less steam is fed at anv one
point the flow can be regulated by 'means of these

bushings. The steam pipe is placed slightly above the

rails so that the steam from the crosses moves over the

rail, strikes the side walls of the kilns, moves upward
to the ceiling and the two currents of steam meet in

the center of the kiln and go downward again to the

pipe. This gives a continuous circulation of steam
throughout the kiln. Some manufacturers use a per-

forated steam pipe, but this is unnecessary as the steam
must flow from the pipe to the side walls of the kiln

and this usually is at least 4'. If the steam travels this

distance it is inconsistent to place the openings in the

pipe any closer, in fact they can be almost twice this

*A» article by H. H. Burns entitled "Vapor Curing Kilns
May, 1912, issue of Concrete.

Better Subgrade and Fewer Joints is Now
Wayne County Paving Plan

The fact that road experts have traveled from all

parts of the world to see the results of the lesson in

road building which has been learned in Wayne Coun-

ty, Mich., on the use of concrete in country highways,

lends considerable importance to the changes and pro-

posed changes in specifications which the Wayne
County Commissioners either adopt or consider.

In the July issue of Con'CRete-Cement-Age atten-

tion was called to the fact that the Board of County

Road Commissioners of Wayne County had decided

upon two important changes in road building specifica-

tions. First, it was decided to put in longitudinal

joints in the pavement in addition to the transverse

joints, in all roads 12' wide or wider, using the Baker

steel plates and two thicknesses of asphalt felt, just

as these materials are used in the transverse joints.

The other change announced was the elimination of

the curvature in the sub-grade, which is now being

made practically flat. It develops that while the second

change is and undoubtedly will be adhered to, unless

it proves to be a mistake, it also develops that the com-
missioners are privately debating the matter of the

longitudinal joints.

It will be remembered that in the Correspondence

department of the July issue of Con'crete-Cemext
Age, a letter from Logan Waller Page, Director of the

U. S. Office of Public Roads, was published, in which

mention was made of the fact that plans had nearly

been completed for the construction of an experi-

mental stretch of concrete roadway 4,500' long in

which there are to be no expansion joints.

The most important single factor in concrete road

building has been very generally regarded as the ex-

pansion joint, and while for some time there has been

a tendency to use more and more joints in paving, it

appears that Mr. Page is not alone in his belief that

concrete roads may be constructed satisfactorily with

fewer joints than are ordinarily provided. Mr. Page's

plan is to build a concrete road in warm weather and

leave it to nature to work out the matter of joints. If,

as Mr. Page says, the cracks do come from contraction

in winter, he sees no reason why these cracks should

not be filled and taken care of just as easily as joints,

which are purposely made in the road. The Wayne
County Commissioners do not share Mr. Page's views,

believing that cracks are absolutely necessary, and that

it is more sightly and more economical and better en-

gineering to anticipate contraction and expansion, pro-

viding joints at regular intervals and protecting them

beforehand, when it can be done with proper plates an 1

filler, than to let the cracks come where they will, irreg-

ularly, and then try to prevent chipping at the edges.

At the same time, there is a certain feeling influencing

the members of the Wayne County Commission, that

the introduction of more joints than have been used

in the past is a step backward rather than a step for-

ward. There is also a feeling that with proper atten-

tion to the sub-grade, cracks will be less likely. It must

be taken into consideration that the Wayne County
Commissioners do the work themselves. They have

(Continued nn page 86)
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Reinforced Concrete Lumber Dock at Balboa

Description of (Government Methods on a

Panama Work with Details and Cost Data

BY W. J. SPALDING

[Forwarded Through the Courtesy of Col Geo. W. Goeiuals,

Chairuan of the Isthuian Canal Coumission.]

The increased shipping in the last few years has

made it necessary for the Panama Railroad to increase

its docking facilities at Balboa. It was decided to

construct a reinforced concrete dock 706 ft. long by 55

ft. wide, to take care of shipments of lumber, ma-
chinery and cargo that can be exposed to the weather.

The dock is located along and forms part of the per-

manent terminal scheme contemplated for the Pacific

entrance to the Canal.

It is noticed from the plan that the dock site lies

partly on dry land and the south end crosses a small

river. This river is cut off above and below the dock

site by coffer dams, and the sump is kept dry by two
centrifugal pumps. The work then is done practically

in the dry except for the underground seepage water.

After construction work is completed, the dredges

will excavate a channel along the front of the dock of

a contemplated change in direction of future wharf
extension. Later these two bents were omitted and

the length of wharf cut down to 650 ft.

Substructure

Foundations.—A line of wash borings was made at

intervals of 40' along the center line of the outer row
of piers, and a test pit was sunk to determine the

character of material overlying the foundations. These

borings were carried to rock and a diamond drill was
set up and three or four feet of rock core was ob-

tained.

The following material was found along the dock

site at fairly uniform elevations:

From + 10.00 to— 5.00 loose earth and clay.

From - 5.00 to - 20.00 water-bearing sand silt and

rotten wood.

From - 20.00 to - 43.00 stiff bluish-gray clay.

From - 43.00 to - 62.00 water-bearing sand gravel

and boulders, overlying a bed of argillaceous sandstone.

Construction of Piers.—The piers were built by
sinking heavy reinforced concrete shells to rock, then

filling interiors with concrete.

The footing of the shell is a hollow frustrum of a

cone, 10' in diameter at the base or cutting edge, taper-

ing to 8' in diameter at the top. From this point the

pier is of uniform diameter (8'). The inner diameter

of shell is 6' throughout.

This enlarged footing is used in order to decrease

skin friction in sinking and provide for a foundation

large enough to bring the unit pressure well within the

allowable limit.

In building up this footing, the shoe and inner form
are set up in position, the reinforcement is placed and
the outer form set up. It is then partially filled with

concrete, making it just light enough for a crane to

handle conveniently.

Before the footing is set in position, a hole is ex-

cavated about 10' deep and 12' in diameter at the

bottom. The bottom is leveled off and centering stakes

set. The footing is then set in position by a crane.

The purpose of this excavation is to keep the top of

the footing below the working platform and to pro-

vide foot-hold for shores used in keeping pier plumb

while sinking.

The filling of the shell was then completed and sink-

ing begun. When sunk a sufficient depth, forms and

reinforcement were set in place and a 6 ft. additional

shell was molded. This operation continued as sinking

progressed.

This method proved to be very slow, as the building

up of forms and molding interfered with the sink-

ing, and the concrete in shell had to set a sufficient time

to become hard enough so shores could be applied

in guiding caissons. It was also very inconvenient to

place the concrete in shell, placing being done by hand.

It was then decided to mold the shell in 6-ft. sections

on a platform nearby, and set them in position with a

crane.

By this method it was necessary to cut the vertical

reinforcement at the joints, but bond was given by

passing six 1-in. rods through the shell. These rods(12'

long) are made continuous by using a 1-in. sleeve nut.

2" square, which engages 2" of top of one rod and 2"

of the bottom of next rod above. A large O. G. washer

is placed under each sleeve nut to provide more bear-

ing surface, so nut can not cut into the concrete and

open up a crack.

Holes for rods are molded in shell by using Ij^"

pipes, which are afterwards removed and used repeat-

edly. Small openings are also molded on inside of

shell in every second section so the sleeve nuts may
be adjusted. The inner halves of the sections are raised

2" top and bottom, and so engage with each other

as to prevent slipping or sliding. A rich mortar is

placed between sections to give a good bond and make

a water-tight joint.

The inside forms (6' high) are made collapsible and

can be quickly taken down and set up again.

The outside forms are 3' high, three sections to eacli

form. The footing is provided with a special form.

By this method the sections are made in advance,

set aside and well seasoned before using. The sinking

is stopped only long enough to set on a section and

tighten up the rods, which requires only about ten

minutes. Concrete in shell is 1 :2 :4.

For molding the sections, a platform 100' long

by 10' wide was made on which to set the forms.

Along this platform was an elevated track for a car
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Fig. 2. The First Operation in Building a Pier Caisson
The detailed instructions accompanying this sketch were:

Assemble and place steel shoe on timber as shown. Set inside
bottom form and raise by wedges to make tight fit with steel

shoe. Set inside form No. 1 and bolt to inside bottom form.
Lower inside reinforcement (previously assembled) to rest
on steel shoe. Slip bar B under and wire to stay-bolts of
shoe. Raise reinforcement until hooks of vertical bars catch
on bar B, and fasten with wire. Set outside reinforcement and
bar C in similar manner to placing of inside reinforcement
Set outside bottom form and fasten to steel shoe with clamps.
Lay concrete to top of forms.

which supported a 3^ cii. yd. concrete mixer. The
mixer was moved back and forth along the track by
means of a winch mounted on the car. Near this track

is another track for storing rock and sand.

A row of forms are set up ready for molding.

The mixer is then moved along the row filling the

forms as it comes to them. After setting about 3 or

4 days, the forms are removed and sections are set in

storage yard. The sections are lifted by means of

two anchor bolts, 1" by 36", threaded on both ends.

A large threaded washer is screwed on lower end, and

washer and all but about 6" of rod set in concrete.

When the section is placed in position the rod is un-

screwed leaving only the washer in the concrete.

Sinking Piers.—Three methods were tried in sinking

the piers. First, the jet method, in which four 23/2"

pipes ran down through the shell and terminated in

a 1" nozzle about 3" below the cutting edge. These

were augmented by a nozzle handled by a man inside

the caisson, to break up the center or any hard spots

on the sides. Four 2" pipes ran down the shell mid-

way between the 2j/2-in. pipes and terminated in a half

circle, the end coming to the outside of the shell just

above the cutting edge. The water from these pipes
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Fig. 4. Running the First Course of the Caisson

This is a photograph of the work proceeding as shown in

the sketch, Fig. 2.

HALF SECTION A'A

Fig, S.

VERTICAL 5ECT10M

Typical Longitudinal and Cross Sectio>

OF THE Caisson

Fig. 8. Vertical Sec-

tion Showing Entire

Shell of the Pier.

PIER.

August, 191^
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the inside, completely filling it with water and bring-

ing in from 10 to 20' of soft earth.

The orange peel bucket was then used in removing
the silt and continuing the excavation, while a quantity

of hay was packed down along the outside of the cais-

son. The water was again pumped out after no
further progress could be made with the orange peel

bucket, and until the outside pressure was sufficient

to force the water around the cutting edge again

bringing in a (juantity of silt. Hay was again put

down around the outside of the caisson, and this op-

eration continued until the hay had been drawn down
near the bottom, catching up sand, silt and gravel, and

cutting off the surface water.

Each time the water blew in the caisson it would
sink a little, except, when near rock, it would become
lodged on tra[) boulders. A great deal of trouble was

but fortunately caissons were very near rock and lit-

tle difficulty found in building up under footing.

Superstructure
The piers are stiffened by tie girders connecting

them transversely, and longitudinally along the front

line at elevation —5.00.

The cross-section of girder is 2' deep by 1' 10"

wide. It is reinforced by eight 1" twisted steel rods;

three rods are placed near the top, three near the bot-

tom and one on either side midway between. These

girders are molded on the platform and set in position

with a crane. They extend just flush with the inside

of the shell, while the reinforcing rods are 2 feet long-

er and are flared out so as to give better bond with

concrete when the shell is filled. Concrete was 1 :2:4.

Fig. 6. Molding Yard for Shell Sectio.n's oi Pilr Fig. 7. H.\ndli.vg Sections of Pier Shell
WITH Locomotive Crane

experienced in removing these boulders, and at this

point a great deal of water had to be pumped.

Excavation was then continued by orange peel or by

hand until rock was encountered, and the footing

driven into this about 1'. The center was then hol-

lowed out with a small charge of dynamite, to give a

good bond between concrete and rock and to prevent

any possibility of sliding.

Eight old French rails were then fastened vertically

along the inner wall of the caisson, two in each quad-

rant, spaced about 1' apart and 2" from the wall.

Other rails were fastened on these by fish plates as

the filling progressed and were thus carried to the

top of the pier and extended into the girder.

The concrete used in filling was a 1-3-5 mixture.

It was not always possible to cut ofT all the water

from the bottom of caisson, so about 3' of concrete

was placed in bags, which effectively cut off the flow.

In all but a few cases the weight of the caisson was

found sufficient to sink it. When the caisson would

not sink of its own weight, other weights were applied

and the material around the outside loosened up by

spudding down along the caisson.

In two instances after applying SO tons weight and

spudding around caisson, no movement was effected,

The openings in the shell are made in the section

while being molded.

Floor System.—The floor system consists of girders

at right angles to the axis of the wharf, cross-sectional

dimensions 4' 8" deep by 2' 6" wide between piers.

Details are shown in accompanying drawings.

These girders support a system of 8 floor beams
running longitudinally along the wharf. The cross-

section of the outer beams along the front and back
is 3' deep by 14" wide; the intermediate beams are 3'

9" deep by 15" wide.

On top of beams and girders is placed the rein-

forced concrete floor slab, 6" thick.

The system is designed to support a uniformly

distributed live load of 400 lbs. per sq. ft., and a con-

centrated live load over track beams equivalent to

the weight of a 122,310-lb. locomotive.

The track comes directly over the outer line of

piers and the top of rails comes flush with the top

of floor. Track beams are of same cross-section as

other intermediate beams, but heavier reinforcing

is used. Concrete in floor system is mixed 1 :2 :4.

Forms.—The beam and girder forms were made of

2-in. lumber and slab forms of 1-in. lumber. They
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Detailed Cost of Operations, Balboa Lumber Dock—Commencement to Completion,

February 29, 1912

Excavation for Piers.

Work done

Quantity.

A/c 8 8840
8841

8842
8843

8844

8845

Concrete
88S0
8851
8852
8853
8854
8855

Excavating by hand... 7197 cu. yds.

Excavating by orange-
peel 15469

Disposal of waste 22666
Pumping (To cover spe-

cial pumping, keeping
water out holes) . . . .22666

Maintenance of equip-
ment 22666

Preliminary and Gen-
eral work 22666

Plant arbitrary 22666
Division expense 22666

8857
8858
8859

8861

8862

22666
Masonry—Sub Structure.
Wood forms in place.. 6341 cu. yds.
Steels forms in place.. 6341 concrete
Cement 6341
Rock 6341
Sand 6341
Mixing 6341
Placing 6341
Reinforcement 6341
Division expense 6341
Large rocks in mass.. 6341
Maintenance of equip-

ment 6341
Preliminary and Gen-

eral work 6341
Plant Arbitrary 6341

Iron Work in Dock.
8864 Placing and Adjusting
8866 Division Expense . . . .

6341

Concrete Masonry—Superstructure.

8870
8871
8872
8873
8874
8875
8876
5877
8878
8879

8881

Wood forms in place.. .

Steel forms in place...
Cement
Rock
Sand
Mixing
Placing
Reinforcement
Division Expense
Maintenance of equip-
ment

Preliminary and Gen-
work

Plant arbitrary

2353

Labor.

13034.53

4080.16
10475.61

5453.33

5861.79

3434.27

2868.30

2353 cu. yds.
2353 concrete
2353
2353
2353
2353
2353
2353
2353

2353

2353
2353

827.40

41.77

9.85

2201,16
1265.44

5198.99
880.81

672.58

919.22

21145.76

Material.

4708.54

1217.36
1.^41.14

3329.18

4774.93
4229.67

71.96

Charges from
other Divisions.

799.96

291.63
170.98

221.82

573,91

546.55

TOTAL COST $103,111.53

1200.12

7195.50

4880.61
1678.72
1122.02

1044.78
530.18

1271.07
23.84

356,88

506.56
1056.80

19666.96

$94972.71

105.62

448,05
117.61

398.75

168.54

24.58
293,62
243.45

41.92

11.10

1747.62

$7326,44

TOTAL.

18543.03

5589,15
12187,73

8008,69

9764,88

8370,66
4229.67
3486,81

45207.99
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Imc. 9. Cross Section Showing Arrangement of the Dock 1'loor Structure, and the Cross Girders bEi.ow Water-level

The Completed Structure from Below

were made collapsible so tliey could he readily taken

down and used over again.

In assembling, the bottom forms and one set uf

side forms of beams and girder were set up, the rein-

forcement placed in position and the other sides then
set up. The reinforcement was supported on small

concrete blocks with grooves along the sides to provide
a good bond with the concrete. The slab forms were
next set in position and steel for reinforcement for

floor was laid. A panel length of 30' was laid at one
time, the joints in the panel coming midway between
girders.

A concrete mixer (^ yard) was ])laced near the

edge of the wharf and discharged into Decauville cars,

which conveyed the concrete to the desired position in

ihe panel.

The main girder was first filled to about 6" below
the top reinforcement. Next the beams were filled,

starting at the edge of the panel and working back to

I he girder, tamping the concrete up under the rein-

forcement to prevent any voids. Next the slab was
laid commencing near the center of the panel and
working towards the sides.

To work over the panel 14" by 4" levelers were
placed on blocks 2 by 4 by 6" high. The bottom of
the levelers was at grade and the concrete was
smoothed down to this line. The levelers also sup-

i)orted the Decauville track. Each panel was laid

monolithic and required about 8 hours to lay. Next
(lay after panel was laid the top surface was cleaned
oft" and a finishing coat of mortar placed and floated

to a sand finish.

Plant.—The plant consists of 1 French locomotive
and six dump cars for disposal of waste : 2 locomo-
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An Kxperinient In Sliippiiig Cement In Bulk
Is Successful

A car. load of cement in bulk left the Buffington
mill of the Universal Portland Cement Co., last

month consigned to the Pennsylvania Coal & Sup-
ply Co., Milwaukee, Wis. This was done to deter-

mine the possibility of shipping cement in this way
and the experiment was highly successful in every

way. The car arrived at destination with absolutely

no signs of loss or leakage. The cement was lying

smooth and undisturbed, in apparently the same con-

dition as when it left the mill.

The car was lined with a waterproof paper of

comparatively light weight for 4' above the floor

and the doors were boarded similarly to common
practice in grain shipments. The cement was load-

ed into the car from wheelbarrows. The lining of

the car may not be necessary when the car is reas-

onably new, although it is too early at this time to

tell what precautions must be taken against loss.

The lining with paper has proved conclusively to

be sufficient protection, but how much less is advis-

able must be found out by subsequent shipments.

Fig. 1 shows the interior of the car after the door
had been opened and the bars removed from across

the door. It was found practicable to unload the

cement with shovels and wheel-barrows and, in fact,

much less dust was raised than if the cement had
been handled in sacks. The cloud of dust which

is given out when a sack of cement is dropped onto

a truck was absent. The cement was shoveled into

wheelbarrows and wheeled into one corner of the

block and sewer pipe factory of the Pennsylvania

Coal & Supply Co. Some of it was wheeled directly

to the mixing platform.

Fig. 2 shows the platform with the cement and
sand piled in the foreground. At the back is cement
sacked in the usual way. The mixer shown at the

right has two feed hoppers; one for cement and

one for sand. It was found much easier to shovel

this cement into the mixer than to lift up 95-lb

sacks, open them, empty and shake them into the

hopper.

This experiment on the part of the Universal

Portland Cement Co. was made to find out vyhether

or not the cement companies are wasting a great

deal of time, energy and money in handling

cement sacks. Of course dealers and cement users

who have to handle their cement by team will have

to continue getting it in sacks, at least for some
time. But factories making cement products

and contractors doing big jobs adjacent to railroad

tracks and using central mixing plants can prob-

ably be better served with cement in bulk rather

than in sacks.

Is there any reason why cement should be put

into sacks and then emptied out again when it

could make the trip from the mill to the job just

as well in bulk? Is there any reason why a large

amount of capital should be tied up in cloth sacks,

or spent for paper sacks, or why the other items

of expense connected with the package end of the

cement business should be incurred if cement can

be handled in bulk.

Portland cement is now one of the cheapest man-
ufactured commodities on the open market. Its

value F. O. B. mill, is now not more than $3.00 to

$4.00 per ton. This is % the value of pig-iron and
about the same as some grades of coal. What is

Fig. 1 (Abov-e') and Fig. 2 (Below).
IN Bulk

Shipping Cement

the use of putting 70 to 80c worth of cement into

40c worth of package if that package can be dis-

pensed with? Grain and other commodities having

a much higher value per ton are shipped in box

cars in bulk and there is no reason why cement
should not be handled in the same way. The
small investment in unloading equipment and stor-

age facilities is all that is required and this invest-

ment can be made to pay for itself several times in

a single season on a job using any quantity of

cement.

The Niles Sand, Gravel & Rock Corporation,

Niles, Cal., is about to install new equipment for

electric drive consisting of four motors of 15, 75

and two of 50 Hi P., respectively, orders for which
have been placed with the General Electric Com-
pany.

The concrete work in the spillway of Gatun Dam
is about 89% completed, 199,101 cu. yds., out of a

total of 225,000. having been placed at the close of

work on June 1.
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Two Views of Bkextwood. Md., House

Poured Concrete House With Concrete
Roof for $2,300

William T. Redman, Brentwood. Md., showed con-

siderable ingenuity in planning and carrying out the

construction of this monolithic house himself, even
devising a special wooden form with which the hol-

low walls were built. By raising the wall forms 12"

at a time, a course of concrete of that thickness was
poured entirely around the house, the marks left by
the forms of the previous day's run were effaced witli

a brush while the concrete was still green. Outside
walls for basement, first and second stories were 10"

thick. The air space, 4" wide, was formed by a

collapsible core.

The roof is deserving of special attention, as it is

1 flat reinforced concrete slab with only enough pitch

to drain off the water. Concrete is better adapted
{0 the flat pitched roof and has more architectural

possibilities than have been developed in the stee])

pitched shingle roof of wooden construction.

The porch is of concrete throughout and the step-

leading to it has a balustrade consisting of concrete
pedestals of effective design.

The house is 25' x 31' in plan and has nine rooms,
three of which are in the basement. Four of these
rooms are of unusually generous size and all are well

lighted and ventilated. This house, which cost but
$2,300 with gas, electricity, heating and plumbing in-

stalled complete, is a direct contradiction to Benjamin
.\. Howes' contentions printed in an article in the
Saturday Evening Post recently, wherein he main-
tained that houses such as the one just described are a

"hurt and disappointment to their owners."
Wooden floors in this building could have been re-

placed by fireproof concrete floors, and still the cost

of the house would not have been excessive.

That concrete is economically adapted to the build-
ing of houses well below the $10,000 mark is evi-

denced by thousands of examples all over the country-.

The position of pre-eminence that concrete has at-

tained above all other building materials is due to a

careful observance of the fundamental principle*;

which govern its use. Where dissatisfaction or failure-

is recorded it may safely be said that one or more
of such principles were violated.

With due regard to architectural treatment and with
the exercise of the fundamental principles for obtain-

ing good concrete and handling it properly, the
will prove a great source of satisfaction to

architect and owner.

result

both

"•^J-

n

BA SI-JtE-HT PI/AH

-^^^

=a-_ITX^ 1=:

r-^
C.MX>iB»K CHJLKBE-H

SE-COKI> TiooE V]>AH

^MAii
_ ffllll 'NtT .^^^ ^'IfSf?

XVLAq -BOOK PI/llHG Coo]

-^^^^^^m ,f=^, '
I

T-IEBT- TI/OOEPl-AJI-

142] August, ' IQU



CONCRETE-CEMENT AGE

Accidents in HiiiUliiiK with Kciiil'orced

Concrete

BY DR. F. VON EMPERGER.»

(Translated by C. Salter.)

(Editorial reference is n;acle in this issue to the import-

ance of the forthcoming Congress in New York, September

3 to 7, of the International Association for Testing Materials,

the first meeting of this disinguished body in America. The
proceedings will include subjects of great interest to cement

manufacturers and engineers. The summary of a paper

presented herewith is an example. It touches upon a matter

of vital moment, namely, the importance of having not only

responsible and official experts to investigate and report as

to accidents in reinforced concrete construction, but inter-

national discussion and action upon them rather than

the inefficient hit or miss practice that prevails in many
coimtries and cities. Dr. F. von Emperger, the author is too

well known to require introduction to an American audience,

and the suggestions he makes in the following abstract of

his paper will receive the attention they deserve.

—

Editors. [

Experiments in which accidents in the course of

buildings are brought about by design are known to

he capable of afTording valuable information on the

properties of materials ; and thus an accident during
building also forms a material test, carried to the

point of rupture and furnishing particulars of a de-

fective property of the material. It is naturally to

the general interest that these tests should be con-

fined to the laborator}' and we believe therefore

that these experiments and the increased knowledge

gained thereby on the building materials and their

coaction form the means whereby accidents in prac-

tice may be prevented. In order, however, to ascer-

tain what are the points on which our knowledge is

capable of improvement, and where experimental

investigation should begin in order to attack the

problem effectually, we must endeavor to trace the

main origin of these building accidents and find in

what their causes consist. The same dual task had

to be faced in drawing up the report on building

accidents, presented to the Brussels Congress in

1904. The inadequacy of private means for an ex-

haustive representation was expatiated upon in that

report, and the desire was expressed that a clearer

insight into the circumstances of the case might be

afforded by the aid of unimpugnable official statis-

tics.

This endeavor, the primary aim of which is the

prevention of accidents, has, in the meantime, been

able to record an important success, inasmuch as

two countries have given effect to the aforesaid

wish of the Congress by introducing a system of

official reports, thereby creating an unimpeachable

basis for further work of the kind. This was effect-

ed in a particularly thorough manner in Germany
by an ordinance issued by the Ministry of Public

Works on Sept. 18, 1911, which, at the outset, was
applicable only to Prussia.

This ordinance not only prescribed the procedure

to be adopted in all kinds of building accidents (and

therefore including also such accidents as, not be-

ing attended with any injury to life or limb, were

not previously subjected to any jurisdiction), but

also ensured competent judgment, by providing a

list of experts, whereas the pre-existing reports

on building accidents were not only very imperfect,

but had also been drawn up, as a rule, by persons

more or less unquailfied for the work.

A similar, though less detailed ordinance was
issued by the Austrian Ministry of Public Works
at a somewhat earlier date. These two important

ordinances fulfilled a principal wish expressed in

the report of the Brussels Congress in 1906, in this

connection, and at the same time created an influen-

tial example. At all events they have restricted

the system of private reports to the other countries

exclusively.

One of the chief causes of such accidents in concrete

work has always resided in imperfect knowledge of the

material at the time of removing the false work, since,

in view of the divergent influences to which the

material is exposed in building operations, the

quality of the material can only be imperfectly

judged in the laboratory ; or also because, in the

absence of any connection between the laboratory

and the building site, the material has actually es-

caped any checking. It has happened, for instance,

that the false work has been taken down from con-

crete which has been spoiled by frost or checked in

its development, although the regulations laid down
for ordinary average conditions have been strictly

complied with; and that this premature dismantling

of the false work has led to extensive accidents.

Moreover, it has also happened that some contrac-

tors have had accidents when working along ap-

proved lines, through using materials to which they

were not accustomed, without having ascertained

whether the same were equal to those with which

they were acquainted.

Even the most careful precaution cannot, per-

haps, always prevent accident ; for builders do not

always possess the warning consciousness of dan-

ger at the time when the latter is most imminent.

For such contingencies, the present writer has

found a trustworthy and proved auxiliary* in the

form a check — or test beams, which enable one to

ascertain, in a simple and reliable manner and on

the spot, whether the concrete of a structure is

quite ready for the falsework to be taken down, Or

whether that operation should be delayed. The use

of this auxiliary is strongly recommended when
building operations are being carried on under un-

usual conditions, especially in autumn and winter:

also in excessively hot weather and when unknown
material is being used ; and a warning must be

uttered against the assumption, so frequently ex-

pressed, that an experienced concrete layer can

judge concrete by touch. For instance, I have, on

several occasions on which specimens of sand and

gravel have been rejected, or declared, from their

appearance, as bad, by experienced men in the trade,

obtained fundamentally different results by means

of the test beam. How much less is it possible to-

determine the influence of cold on the concrete from

'For description of the "Control Beam" and its operation, see

Cement Age for Nov. and Dec.. 1911. and .Tan.. Feb., March, May
and June. 1912.
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its external appearance only. For the purpose of

affording a thorough check on concrete, I have

applied and tested this method during several build-

ing operations in Vienna in 1910.

Taking all these circumstances into considera-

tion, the further continuance of the system of mak-
ing private reports does not seem advisable ; and it

is recommended that the German and Austrian offi-

cial representatives should be consulted, in order

that a report from official sources may be available

for the next Congress. The wish might also be

expressed that the other States would follow the

example, and by means of these facts, afford a com-
prehensive review of the measures to be adopted
for the prevention of building accidents. The mat-
ter would become more complicated and important
by the inclusion of the Latin countries, such as

France, in which there is no stringent building-

police supervision, at least of the kind customary
in the Germanic countries. It would furnish an
opportunity for comparing which of the methods
gives the best results, or in which respect they have
an improving influence on the contractor, if the sta-

tistics were compiled in an approximately uniform
manner. The question at issue is whether a high
condition of independence and the consequent feel-

ing of responsibility are able to replace the present
extensive but always insufficient supervision, or
not. The matter of uniformity of the reports de-
mands an international pronouncement, which,
however, is only possible on the occasion of our
Congresses; and it would be desirable if this could
be brought about by the time of the next Congress.
As one of the most important measures in con-

nection with the widening of our knowledge on the
matter in question, the fostering and extension of

experiments in building-mechanics in general and
in their simplest, and therefore so important form,
namely the test beam, are warmly recommended to
all interested in the matter. It would also, in the
first place, be desirable that reports on the use of
the test beam in practice should be presented to the
next Congress.

Cement Shows to be Held in Chicago and

Pittsburgh—Convention in Pittsburgh

Cement shows will be held in the coming winter

in Pittsburgh and in Chicago and in connection

with the Pittsburgh show, December 12 to 18, the

National Association of Cement Users will hold its

ninth annual convention. The Pittsburgh show will

be held in Exposition Hall, Duquesne Way, and the

Chicago show will be in the Coliseum as before, and

from January 16 to 23.

The announcement of the Cement Products Ex-
hibition Co. is to the effect that the selection of

Pittsburgh for a show and the abandonment of

New York was based upon the desire of the man-
agement to hold a show in a new territory. Presi-

dent Edward M. Hagar of the Cement Products Ex-
hibition Co., in issuing a statement regarding the

shows said, "'Pittsburgh was chosen for one of the

sliows for a variety of reasons. In the first place,

Pittsburgh is centrally located and readily acces-

sible from all points in a large and important con-

crete using territory. The facilities for holding a

large exhibition and convention in Pittsburgh are

excellent and assurance of the hearty co-operation

of the people of Pittsburgh has been tendered.

Second, the policy of conducting shows in new ter-

ritory offering possibilities for concrete construc-

tion appeals to me. I believe it advantageous to

hold shows at points which will attract the largest

number of people who can be influenced in favor of

concrete construction."

Exposition Hall, Pittsburgh, has even more floor

space than the big Coliseum in Chicago. The con-

ditions for installing and removing exhibits are

ideal. The building is conveniently located with

reference to the principal hotels and central busi-

ness district of Pittsburgh. The dates for the two
shows this time have been fixed earlier in the

winter. This action was taken after a careful study

of the advantages offered by the Aarious months
and after consulting the opinion of a great many
exhibitors. Manv of those with whom conferences

Concrete Bridge Oxtir Ch.\rles RireR^ Boston

Charles River Bridge, Bo.ston "^vas begun July 31, 1907 and inspection of the com-
pleted structure by state and city officials as the

This view of the Charles River bridge, Boston, guests of the Bo.ston Elevated Railway Co., took
an ornamental concrete structure, 1700' long, is an place May 27. 1912. The bridge foundations
mteresting illustration of the utility of concrete in
this field, whether judged from the standpoint of
structural worth or its beauty. Work on the brido-e

contain 24,633 cu. yds. of concrete and the super-

structure 9.000 cu. yds., the latter built of Giant
Portland cement.
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were liad expressed a strong preference for Decem-
ber and January dates for the cement shows, the

arg;ument being that those are the months in which
the manufacturer of, and the salesmen for cement
products, appliances and machinery have the great-

est leisure for attending exhibitions. It is also the

time of the year when architects, contractors, build-

ers and dealers have the most time to spend a day
or two visiting the show and taking in the sessions

of the convention of the National Association of

Cement Users. Building operations are almost at

a standstill and there is little of interest in the

building material line to occupy the attention of

the trade. Experience has shown that when the

exhibitions are held too late in the spring, con-

struction plans have advanced too far and builders

are too actively engaged in preparing plans and
estimates to allow them to take in the shows. Again
many exhibitors state that it is necessary to have
some time intervening between the close of the

cement shows and the opening of the building sea-

son in which to follow up prospects for sales de-

veloped at the shows. In one instance an exhibitor

at the Chicago show last year produced evidence

that at the exhibition he was placed in touch with

over four hundred good prospects, practically all

of whom could undoubtedly have been induced to

purchase his flooring material. The time after the

show was so short, however, that he found it pos-

sible to send salesmen to interview and sell only

a small proportion of his prospects. Other mannu-
facturers report similar experiences. By advancing

the dates for the shows the management hopes to

solve this problem.

The space rates for the shows next season have

been put upon a very reasonable basis. That the

cost of space has not been too high in the past is

evidenced by the annual report of the Exhibition

company, which shows that there was only a sur-

plus of $900 remaining at the close of business

last winter. While the total income and expenses

exceeded $75,000, the balance of only $900 indicates

very conservative management. The policy originally

adopted by the Exhibition company, of spending all

revenue for the benefit of the shows has been rigidly

adhered to and has been adopted as the policy for all

future shows.

All indications point to the continued success

of the cement shows. A number of innovations in

the cement show arrangement, equipment and dec-

orations are promised. The personnel of the man-
agement remains the same. J. P. Beck is general

manager; F. E. Guy, traffic manager, will again

assist exhibitors in their transportation problems

and M. E. Gordon has again been selected as in-

stallation manager.

The coming shows will be advertised more widely

and vigorously than ever. They will be of their

usual scope, embracing all articles and appliances

concerned with the use of concrete. This includes,

cement, sand, gravel, special aggregates, concrete

mixers, cement brick, and block machines, ma-
chines and molds for sewer pipes and drain tile,

special form svstems, molds for fence posts, burial

vaults, porch columns, vases and culverts, forms

for cement sidewalks, curbs and gutters, wheel-

barrows, carts and wagons for cement work, hoists,

elevators, buckets, belts, chains and gears, portable

saw mills, gasoline engines, contractors tools, rock

crushers, sand and gravel washers, pumps, reinforc-

ing rods, wire, metal lath, fireproof metal doors,

windows and fittings, cement, trade and technical

periodicals and books, decorative floor tile and floor

finishing machines, ornamental cement work, con-

crete garbage and ash receptacles, waterproofing

materials, cement paint, coloring compounds, wire

ties, bags, bag filling devices, pile drivers and pile sys-

tems, testing apparatus and special reinforcing

systems.

President Richard L. Humphrey of the National

.Association of Cement Users is busily engaged in

preparing the program of papers and addresses for

the convention. Eflforts are being made to secure

papers from not only the most famous authorities,

of this country, but from the experts of foreign

countries as well. The entire field of concrete con-

struction will be touched upon by the subjects as

outlined by President Humphrey. The proceed-

ings of the association each year constitute the

most valuable contribution to the knowledge of

concrete that may be found anywhere. The var-

ious standing committees have received letters from

President Humphrey containing instructions to

push their researches as rapidly as possible so as

to be able to report their findings and conclusions

when called upon at the convention in December.

An active pre-convention campaign for more mem-
bers is being conducted by Secretary Edward E.

Krauss. The annual dues are only five dollars and

the secretary seems to have no difficulty in con-

vincing those who do not belong, that membership

in the association is worth several times the an-

nual dues.

Free Lime in Portland Cement

H. E. Kiefer, in the Journal of Industrial Engineer-

ing and Chemistry, reports results of tests which show

that the presence of free lime (anhydrous) cannot be

the sole cause of the failure of certain samples of

cement to pass the boiling test. Le Chatelier has

stated that the addition of 1 per cent of freshly cal-

cined lime to a sound cement will render it unsound,

but in the author's experiments, finely ground lime

was added in relatively large quantities (in one case

up to 25 per cent.) to samples of cement without ren-

dering them unsound. In all the cases tried, the qual-

ity of the cement was improved by finer grinding or

by removing the coarser particles by sifting. In other

experiments in which unsound cements were exposed

to moist air at 150° F. (65.5° C), the absorption of

from 0.1 to 0.27 per cent of moisture sufficed to ren-

der the cements sound.

Elbert Hubbard voices this timely epigram

:

"Instead of hitching your wagon to a star, suppose

you just get in touch with the good roads move-

ment."
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Some Notes on Essential Details in Depos-
iting Concrete

BY RUDOLPH N. MAXWELL
Depositing concrete after mixing is a very import-

ant step in concrete work, and to secure the best

results, the following points shoull be thoroughly ob-

served.

Preliminary

( 1 ) The excavation for all foundations, footings,

and bearing walls should be carried down to a hard

firm sub-stratum and to original ground if possible,

and brought to a horizontal plane, or if necessary,

horizontally stepped ofif to prevent sliding of the

superstructure and to reduce settlement to the mini-

mum. The excavation should be free from loose

earth, insecure or spongy matter, sewage, contamin-

ated water and refu.se.

(a). Where fomiwork is used, it should be prac-

tically watertight, cleaned out, well sprinkled with

water and secure against bulging, and should be thor-

oughly braced to prevent being misplaced by the shak-

ing and jarring incident to concreting.

{b) If the concrete is deposited directly upon
other concrete, the surfaces of contact should be clean,

free from oily matter, and should be rough and well

grouted to secure a good bond for the new work. All

blocks of wood, shavings, saw-dust, rust, scales, loco-

motive cinders, and stray matter should be removed
without fail, and extra care should be given to the first

and last batches of concrete dei)osited in each day's

work.

(2) Reinforcing steel should be properly located

and securely wired or fastened to prevent being mis-

placed. Reinforcement should be employed in the

specified amounts and should not be crowded. The
steel should be free from rust-scales, mud coatings,

grease, oil and all matter likely to interfere with adhe-

sion. A slight coating of rust on the steel is not

objectionable providing the steel is not scaly.

(3) Formwork and other materials that absorb

water and all concrete surfaces of contact should be

thoroughly wetted prior to concreting to prevent the

absorption of the necessary water from the concrete

being placed.

(4) Concrete work should be thoroughly inspect-

ed, preferably by a representative of the owner or

architect, previous to concreting as well as immedi-
ately after the removal of the forms. This inspection

should include footings, foundations, forms, steel

work and the various concrete joints.

(5) .'Ml concrete ledges likely to be broken off by
falling or other objects should be protected from
injury.

Depositing Concrete

(1) Concrete should never be thin enough in con-

sistency, either in plain or reinforced concrete work,
to allow quantities of water to collect or stand in

the barrows or other receptacles on the concrete

contained therein ; but concrete in reinforced work
should be somewhat thinner than in plain work, to

allow the thinner portions of the concrete to flow

around the steel reinforcement.

(2) Concrete should always be deposited in bulk

and never be allowed to scatter bv fallinr; "reat

distances or by coming in contact with reinforcing-

steel or other intervening objects.

(3) Concrete should never be placed in running

water without protection from the washings thereof

or allowed to come in contact while being depos-

ited, with contaminated water, oils or strong alka-

lies.

(4) Concrete should be deposited in relatively

small quantities at a time, but these deposits should

not be regarded as layers as usually spoken of in

specifications. One lot having been deposited, thor-

oughly tamped and brought to a level, should, if

possible, be followed up immediately with other

concrete with no appreciable break.

(5) All concrete whether of a wet or dry con-

sistency should be thoroughly tamped, but a dry

mixture requires somewhat more tamping than a

wet mixture.

(6) Those engaged in the tamping should not be

changed about while concreting. Changing men
about at this important stage not only shifts re-

sponsibility but increases the chance for honeycomb
and inferior work.

(7) Tapping the formwork gently on the out-

side, with a mallet or other device during concret-

ing, lessens the danger of the formation of honey-

comb, stone-pockets, air-bubbles and pin holes.

This tapping must be done gently, however, to pre-

vent the breaking out of the formwork which at

such times is under great pressure.

(8) Concrete should never be jarred, shaken or

disturbed for at least 12 hours after being placed in

position, and if possible, more time should be al-

lowed. Concrete after being placed should be pro-

tected from the hot sun and drying winds and
should be kept thoroughly wet for several days or

more to prevent rapid or unequal drying out.

(9 1 Formwork should be allowed to remain
around the members as long as possible, as this

lessens the danger of accident, sagging horizontal

members and of the breaking off of prominent cor-

ners and edges or of otherwise marring the work
while it is green.

(10) In important building construction, con-
crete should never be allowed to be patched up until

it has been inspected and passed upon by a repre-

sentative, other than that of the contractor doing^

the work. Poor concrete is often otherwise covered
up, greatly to the detriment of the work. The posi-

tive enforcement of this rule will be accompanied
by better results generally. Patched work is usu-

ally detectable, being of a slightly different color

than the body of the work and often is accompanied
with shrinkage cracks around the patch.

Joints in Concrete Work: Care .should be exercised

in the formation of joints in concrete work, espec-

ially in conspicuous places. A poor or unsightly

joint not only mars the appearance but may efifect

the strength of the member or structure as a whole.

The first and last batches of concrete therefore, de-

posited in each day's work should be especially well

tamped and all surfaces brought to a level and
roughened up afterwards where more concrete is to
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ilie placed upon it, hut never left rough due to in-

.sufficient tamping.

A wooden strip nailed horizontally to the interior

of the formwork, forming when later removed, a

groove or false joint, an inch or so deep in the ex-

]>osed face of the concrete, may be used to advan-
tage to mark the end of one day's concreting and
the beginning t)f the next, and the concrete stopped
off at this level. This groove not only adds to the

appearance of the structure on exterior surfaces,

biding what otherwise might be an unsightly joint,

but is an effective means of breaking the monotony
in the face of li)ng stretches of concrete.

The outside faces of exterior columns just below
the floor line, when columns are concreted up to the

soffit or under side of the beams and girders, may
be treated effectually in this way, as also walls that

cannot be carried to the top in one day's concreting.

These strips should be thoroughly secured to the

formwork from the inside to prevent being mis-

placed in the depositing and tamping of the con-

crete, and shcnild be saturated with water to prevent

swelling, with resultant injury to the concrete.

Temperature of Concrete During Setting

In view of the fact that iiKpiiry is frequently

made as to the temperature of concrete when sett-

ing, it is interesting to note that in a paper read

liefore the Iowa Engineering Society, W. D. Max-
well gives the following account of tests made dur-

ing the Des Moines River concrete bridge work to

determine the temperature of concrete during
setting. A large number of readings were taken

in pipes set in the piers and abutments. Readings

were made from 5 to 10 ft. below the top of the

concrete and. 3J^ to 6 ft. back from the face. The
•concrete was a 1 :3 :6 mixture, Hawkeye cement. A
summary of the observations shows that the tem-

perature increases 15° to 20° F. within the mass
•during setting, and that the niaxitiuim temperature

is attained in 7 to 10 days, after which the tem-

l)erature falls at a rate depending on the outside

air. In pier No. 1, temperature increased from 45°

to 64° in seven days, outside temperature ranging

from 27° to 44°. In pier No. 2, temperature in-

creased from 43° to 58° in seven days, outside tem-

|)erature ranging from 6° to 33°. In west abutment,

temperature increased from 66° to 86° in ten days,

outside temperature ranging from 65° to 95°. In

east abutment, teinperature increased from 70° to

90° in ten days, outside temperature ranging from
65° to 95°.

The British Concrete Institute

The third annual general meeting of the British

Concrete Institute was held May 9, with Sir

Henry Tanner presiding. The annual report was
presented, showing that important progress had
been made during the past year.

The Standing Committee on Tests has under con-

sideration the following subjects

:

(1) The effect upon steel of the presence of

sulphur in aggregates.

(2) The grading of aggregates.

(3) The expansion and deterioration of concrete

due to changes in atmospheric temperature.

(4) The effect of the use of sodium silicate on
the surface of concrete as affecting reinforcing

inetal.

(5) The erratic results obtained by the Vicat

needle in ascertaining the initial set of cement.

The Reinforced Concrete Standing Committee
has under consideration:

(1) Methods of treating the surface of concrete.

(2) Cracks due to the expansion and contraction

of reinforced concrete.

The Institute is taking steps to enlarge its scope,

a resolution to that effect having been passed with
special reference to structural engineering.

Pergola With Concrete Posts, B.^se and Timbers. Built on the Playground of the Columbus School, Boston
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House in Oak Park, Illinois

Working Drawings for Concrete Block and

Stucco House
BY JENS C. PETERSEN

The complete drawings illustrated this month
are for a nine-room house, 34' wide and 30' deep
in the main portion, with a kitchen and pantry
11' 6" X 21' 6" as an extension to the first story. It

was built in Oak Park, 111., and is shown in the illus-

tration from a photograph on this page.

This house is roomy, convenient and economical,
having large rooms, separated with trimmed open-
ings and sliding doors. A 10' porch extends en-
tirely across the front. The rear porch is large

enough to be used as a dining porch if desired.

One particularly good feature of this house is

the great number of windows permitting plenty
of circulation of air. The large rooms also leave
ample wall space. The arrangement of the rooms
and the exterior of this house have been very highly
complimented.

The main rooms on tlie lower floor are trimmed
in oak, which is stained a deep brown. The rooms
on the second floor are birch, stained mahoganv.
The construction of the basement is of solid con-

crete, to the grade, with the water-table three block
tiers above grade.

It will be noticed from the working drawings
that the outside walls are built of block; over the
block has been laid a heavy coating of pebble dash
stucco slapped on with a paddle. Wherever the ex-
terior trim is exposed it is painted white. Roof
lines and cornice lines have been made wide and
projecting, with no frieze, except at the porch.
The approximate cost of this house is $5,000,

not including plumbing and heating. These figures
will hold good in the average locality, and may be
proportioned about as follows:

[48]

Excavation $ 100

Concrete 1,600

Rough carpentry 1,200

Finish, frames, etc 900
Plastering 600
Painting 300
Hardware 150

Fixtures 150

Heating $500
Plumbing 400

$5,000

$ 900

$5,900

Front Elevation—Sc.\le 1/12" to 1'

August, igis-
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SlIiE El.KVATION

AND First

Floor and

Basement

Plans—
Scale 1/12" to 1'

;

Oak Park,

Illinois,

House

-! t

August, 1912
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Side Elevation, Second Floor Plan and

Rear Elevation—Scale 1/12" to 1';

Oak Park, Illinois, House

Above is a Wall

Section uk the

Oak Park House

—Scale '4" to 1'
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KiL'ct of High Pressure Steam in Curing

Concrete*

It is well known that the hardening of Portland

cement is accelerated by exposure to heat after

hydration, but the value of this acceleration and the

possibilities of its application to commercial purposes

have not been extensively investigated. In the man-
ufacture of concrete products it is highly desirable to

produce a material of uniform and known quality.

Even under laboratory conditions a variation of 50%
in strength may be obtained between maximum and

minimum values for similar concrete, mixed and

niol 'ed under a])i)arently the same conditions.

The purpose of the investigations reported in this

paper was to determine what acceleration in hardening

could be obtained by using steam under pressure, with

corresponding higher temperatures.

Outline of Tests

There were two series of investigations: 1. To
determine the effect of diflferent steam pressures on the

hardening of Portland cement mortars. 2. To de-

termine the effect of duration of steam exposure on

the hardening of Portland cement mortars.

Inasmuch as mortar mixtures are extensively used

in the manufacture of cement products, and since it

was thought they would give relatively similar results

to those which would be obtained with concrete mi.x-

tures, one mortar mixture exclusively was tested. This

mortar was composed of 1 part by volume of Port-

land cement to 4 parts by volume of well-graded sand.

Two percentages of water were used in mixing, cor-

responding to those employed in molding cement pro-

ducts. One has been termed a damp consistency, the

mixture containing only sufficient water to permit of

molding a ball in the hands and holding between the

thumb and finger. Water could not be drawn to the

surface by troweling. The other designated a

"quaking" consistency, contained all the water it would

hold and permit of making a ball in the hands and

holding between the thumb and finger. Water could

easily be drawn to the surface by the pressure of a

trowel.

Unfortunately the second series of tests was not

made until eight months after the first series. The
same cement was used in both series but it was stored

in galvanized-iron cans during this period and be-

came slightly lumpy. The large lumps were screened

out by passing the cement through a quarter-inch mesh
sieve, and an endeavor was made to crush the small

lumps ; but it would appear from the results that

the tests were affected somewhat by this difference in

the quality of the cement, due to its age and con-

dition, and the results of the second series are not

directly comparable with those of the first series.

"This is an obstract of Technologic Paper No. 5 of the U. S. Bureau
of Standards, entitled: "The Effect of High-Pressure Steam on the
Crushing Strength of Portland Cement Mortar and Concrete," by Ru-
dolph J. Wig, .Associate Engineer-Physicist of the Bureau of Standards.
The matter appearing under the caption "Summary" was published in
Cement Age, March, 1912. Alrtention also is called to a paper bv R. F.
Havlik published in Concrete April. 1911. Mr. Havlik assisted Mr. Wig
in making the government tests. More complete details of tests are now
published because of greatly increased interest in "curing" methods by
concrete products manufacturers. Numerous detailed tables are pre-
sented in the paper as published by the Bureau of Standards and a
study of the full report as published by the government bureau is

recommended.

—

The Editors.

Fig. 1.

—

View of Steam Curing Equipment

Fig. 2.

—

Steam Cubing Tank

However, each series is complete in itself and gives the

desired information.

A detailed outline of tests is given in the table fol-

lowing :

OUTLINE OF TESTS
One jiart Portland

I. Quaking consistency

Quaking consistency

Damp consistency

t to four parts Meramec River sand.

pressure in

(gage) steam

Pounds Hours

Atmos. 48

Test pieces tested at
the following peri-

80 48

aggregat.
two at 2-

test.

two not tested.

total number of test pieces tested in the series here shown
198. 2 Tested when lU days old. 'One tested at 110 days,

97 days. « Two tested at 84 days, one at 110 days. 'Three
89 days. "Three tested at 77 days, one tested at 210, other

Tests of Constituent Materials

Only one sand, Meramec river sand, from Moselle,

Mo., was used in these investigations. It is composed
of flint grains having comparatively smooth surfaces.

The yellowish-brown color of the flint imparts a tint

August, igii [SI]
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of the same color to the sand as a whole. The physical

properties and mechanical analysis of the sand are as

follows

:

Specific gravity 2.60

Percentage of voids (computed) 37.90

Weight (pounds per cubic foot) 100.6

Mechanical analysis;

Sieve

—

Per cent passing.

200 0.20

100 1.30

80 3.60

50 13.90

40 37.00

30 64.00

20 81.50

10 97.00
4 100.00

The cement used is known as typical Portland ce-

ment, being prepared by thoroughly mixing together a

number of Portlaivi cements.

Details of Tests

Although the proportions of the mortar mixture are

stated by volume measure, they were converted into

their weight equivalents for greater accuracy in meas-

uring the individual batches, an allowance being made
for the moisture contained in the sand. The weight

per cubic foot of the cement was assumed as 100

pounds and the weight per cubic foot of the dry sand

was 100.6. The materials were mixed in a cubical

batch mixer. They were mixed dry for five minutes

when the water was weighed, added, and materials

mixed another five minutes. The test piece was cyl-

indrical in shape, 8" in diameter by 16" in length,

made in a cast-iron mold.

The mold was filled one- fourth full and hand
tamped systematically with a 13-lb. peen-shaped
tamper, care being taken to cover the entire surface.

This operation was repeated until the mold was filled,

when it was leveled off with a plasterer's trowel.

The molds were placed in the moist room immedi-
ately after filling, and the following day they were
removed from the test pieces. After steam treatment

all test pieces were stored in the moist room (with a

few exceptions) until they were tested. The test pieces

which were not steam treated were not removed from

flat cars 24" wide by 30" long, track, steam-pressure-

regulating valve, steam trap, steam gage, and neces-

sary piping. The steam was obtained from the power
plant of the laboratory.

HEN TESTED 2 I

Fig. 3.

—

Diagram of Steam Curing Tank and Piping

the moist room until the day they were due to be

tested. All test pieces in the moist room were sprinkled

three times each 24 hours.

Steam Treatment

The steam-curing equipment is shown in Figs. 1 and
2. The details of the construction and arrangement
of the tank, piping, etc., are shown in Fig. 3. The
equipment consisted of a curing tank 36" in diameter
by 10' in length, with one head removable; three steel
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acceleration in sircngth is very marl^ed with tlie in-

crease jn the steam pressure and temperalurc. Tlie

gain in strength of the mortar exposed for 24 hours to

steam at 80 pounds per sq. in. over the untreated

ASE WHEN TESTED I DAYS.
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hard and the test pieces developed about half of the

strength of those which were permitted to attain an

initial set before exposure to steam. It was found that

if the concrete was mixed to a creamy consistency,

although it was permitted to set in the air for four

days previous to exposing to steam, the test pieces

would be cracked longitudinally by the action of the

steam.

Several sets of cylinders were made in which hy-

drated lime was substituted for part of the cement,

STEAM PRESSURE BETWEEN 7S AND

Pig 7

—

The Effect of Duration of Exposure to Steam on

THE Compressive Strength of Portland Cement Mortar

but the strength was reduced almost proportionally

with the reduction in the cement content, the lime act-

ing apparently as so much inert material.

Summary

The conclusions drawn on tests of this character

must be understood as only directly applicable to ma-

terials similar to those tested and they must be lim-
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Providinir tor Si cam Curing in ii Plant Built

tor Natural Curinjf

BY PROSPER L. GOTTSCHALK*

In tlie past live or more years, 1 liave read sev-

eral dozen articles on steam curing, by men of

more or less practical experience in the manufac-

ture of concrete products.

The great majority of these writers were of the

opinion that it is absolutely necessary that steam-

ing tunnels be used.

It is obvious that the principal manufacturers of

concrete products of today are the conservative

business men who were able to survive

the reaction that followed the big con-

crete boom of several years ago. Most
of these men have fairly good sized

plants, substantially built of concrete

block, which would not permit the instal-

lation of curing tunnels without incurring

great expense.

f

The writer beine in the same i)re-

dicament had to install a large cur-

in room. Having found no advocate

of this system, I have taken this

opportunity to describe a practical steam

curing room.

We had repeatedly been swamped with

orders in the spring of the year as it re-

quired four to five weeks to cure concrete

so we decided to cure our product by

steam.

Our plant was 40' x 100' in plan and

laid out as shown in the sketch.

Partitions of matched boards were put in at

places indicated by lines X-Y-Z- A curtained open-

ing being left at point marked .-( for the transfer

car used to remove loaded cars from the curing

room. The entire front of this room marked B,

has an opening 5'6" high and is closed by three

canvas curtains having a lap of 15". These cur-

tains are fastened at the top and sides and bottom

by hooks, through brass eyelets spaced 15" apart.

This method of fastening the curtains makes a

steam tight room that readily permits placing cars

in it with the least possible loss of steam. Wooden
doors could not be used, due to swelling and

warping.

The steam is applied through a IJ/2" pipe direct

from a boiler which was purchased second-hand at a

small cost.

The piping is shown on the sketch and is over-

head outside, but drops to about 6" above the

ground immediatelv inside the curing room. From

this point it pitches down to the ground where
the water is carried otT by drain tile.

The pipe along the ground has a ^x" hole every
foot throughout its length which gives a uniform
distribution of steam.

The curing room has a capacity of 30 cars and
the block are allowed to remain jn the room until

the cars are needed, carying from 24 to 36 hours.
A temperature ranging from 90° to 100° is

maintained during the day, but drops to about 75°

in the early morning, when the fire is low.

Everything in the room is constantly saturated
with moisture and slight damage has been done

1 1 1

1

i iT7Tt i i I I I

by water dripping from the joists above onto fresh

block. This slight loss is very inconsiderable and
can be remedied by putting in a pitched ceiling

so the water that gathers there can run off to the

sides.

t

No extra help is needed as one of the laborers

tends the fire at regular intervals and the only ad-

ditional cost of steam curing is the coal. We are

using coal screenings with success, curing 600 block

per day at a cost of 20 cents.

After removing the block from the curing room
they receive a thorough sprinkling. In our plant we
are using electric power and at first the steam cur-

ing seemed an increase in cost. The decided de-

crease in breakage of block alone, more than offset

the small sum paid for coal, not to speak of the

additional efficiency of our plant. The natural

conclusion is that steam curing decreases the cost

of manufacture and increases the efficiency.

w:
•Secretary-Treasurer of the Granite Concrete Stone Co., Milwaukee

+ Mr. Gottschalk's contribution to the general fund of information on
steam curing is one of the results of Concrete-Ckment Age's requests
for articles on this subject. This particular suggestion in the way of
steam curing equipment is not to be considered in the light of an ideal
arrangement, bvtt it certainly should prove valuable to those manufac-
turers who began their work with the idea that sprinkling and natural
curing met all their requiements, and whose plants, like that of the
Ganite Concrete Stone Co., were originally laid out without special
thought for quick curing. We suggest that most concrete products
manufacturers will find it an advantage to make their partitions of con-
crete rather than of matched hoards, and with an arch concrete ceiling
constructed on metal fabric.

—

Editors.

The city of Calgary is going to build three reinforced

concrete bridges with an aggregate of about twenty-
five spans across the Bow and Elbow rivers within the

city limits. Bids are being received on the work.

tif the
to constru
case in th
put pieces
from one ;

will run d

nomicalplant is so constructed that it is not feasible nor e(

t an arch ceiling of concrete as appears to have
Flant described above, another way to avoid dripping is to
corrugated metal suspended from the ceiling and sloping

de to the other, or the center to the sides, so that the water
wn and drop off clear of the cars of block.

—

Editors.
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A JVIoist C'losft (or CVnieiit TestiiiL!; Luborn-

toiic's

BY CLARENCE N. WILEY.

III tlic physical testing of hydraulic cements, test

pieces arc made lor the purpose of determining
setting time, tensile strength and compression
strength. I'or the first determination test pieces

•called "pats" are used, made of the neat cement and
water, while for the tests determining strength

of tension and compression, briquettes, cubes or

cylinders, composed of various proportions of

•cement, sand, stone or gravel, and water are used.

To insure true comparative results it is neces-

sary that these test pieces be kept under uniform

•conditions from the time mi.xing and molding is

•completed until the time wlien the test is made.
Cement requires a certain definite percentage of

water to effect its chemical transformation into

"artificial rock," and this is best determined by
some form of the Vicat needle. When the proper
percentage of water is added to a cement and the

mi.xture worked into a paste, the paste is said to

be of normal consistency. In order to secure uni-

form results, it is necessary that this percentage of

water remain in contact with the cement particles

until they have absorbed all they require for the

chemical reaction. This reaction is not completed
until some hours after the gauging, tf these test

pieces were allowed to remain in the air of the

testing room, some of the water would he absorbed
liy the surrounding atmosphere and this absorption
f>r evaporation might extend to such a degree that

there would remain insuflicient water for the proper

liardening of the cement.

To guard against this, it is customary to store

these test pieces, for a period of from 20 to 24

hours after mixing and molding, in a "moist

closet." This receptacle may be constructed in a

number of different ways, depending on the mag-
nitude or importance of the work. If only a few
small test pieces are made, these may be set in a

shallow pan which is then covered with a wet
towel or cloth. If a large number of test pieces

are made at regular intervals a more elaborate re-

ceptacle is required and nearly every testing lab-

oratory has a type evolved through experience or

•circumstances. These "moist closets" are made of

some non-absorptive material, such as soap-stone,

slate or concrete and are provided with shelves of

glass or metal. The moisture is supplied usually

from a pan of water resting on the floor of the

closet and in this may be a large sponge for in-

creasing the rate of evaporation or strips of felt

or other cloth of good capillaritv may extend from
the water up the sides and across the top of the

interior.

The author has used and constructed a number
iif different forms, but in all of them it was found
difficult to maintain a uniform degree of humidity
throughout the entire closet. Last vear while ex-

amining a section of plaster tile through which

& Gulf Portland Cement Co

were a series of hjiigitudinal holes about one inch

in diameter, an idea presented itself which was

worked out as shown in the sketch.

Concrete was selected as the construction ma-

terial and the idea was to construct the interior

walls so that they would remain constantly damp
while the exterior walls were dry and waterproof.

The legs and base of the closet were first cast of

1 part cement, 2 parts sand and 4 parts gravel, to a

point 2' 6" above the floor. The top surface of

this concrete was roughened before final .settings

so that a good bond would be made with the upper

section. The forms of this top section were then

build and 15 wooden rollers were turned to 1" in

diameter and cut into lengths of a little over 2'.

These rollers were then set in the forms as shown

in the sketch and securely fastened by nailing a

light strip to each one and then to the forms so

that the rollers would remain in position. The
surfaces of the rollers were thoroughly soaped. A
light partition was then placed V2" back of the

rollers and fastened to the forms.

A mixture of cement and very fine sand in the

proportion of 1 to 4V2 was then made with water

onlv sufficient to make the consistency of the mor-

tar like that of moist earth. This mortar was then

carefully tamped into the form and around the

rollers. Small portions were introduced at a time

and thoroughly tamped so that the mixture was

made as dense as possible. When the mortar had

reached the top of the rollers, it was covered with

a damp cloth and work was discontinued for two

days. At intervals the rollers were turned so that

the moderately dry and weak concrete would not

be cracked when removing them.

At the end of the second day the concrete was

hard and the rollers were removed. There was then

set in place the section of 1" galvanized pipe with

its }i" branches, one of which projected into each

cavity. The temporary partition was removed and

a fairly wet cement paste was carefully worked

around the top of each cavity, so that the cavities

should be entirely closed at the point where the V^"

pipe entered.

.\ rich mortar was then made of cement and

sand and 3% of waterproofing compound. The

forms were entirely filled with this and the top

of the work smoothly trowelled. At the end of

a week the forms were removed and the concrete

was found to be perfectly smooth and hard. The

inside of the closet had the appearance of a poorly

seasoned concrete building block and the surface

was dull and dry in appearance.

Small pieces of lead had been fastened to the

inside form at the proper levels for shelves and

to these were screwed galvanized iron brackets.

Pieces of lead had also been incorporated for fast-

ening the door hinges. Glass shelves were then

placed on the brackets.

It was the intention to make the doors of con-

crete. This was done by cutting pieces of ex-

panded metal lathing to the proper size and plast-

ering on both sides. After these were hung, they

were adjudged ton unwieldv and heavy and sheet

iiiQ\ist. 10 TJ [S7]
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iron doors, coated with an asphaltum paint were

substituted. The bottom of the interior was
sloped towards a central outlet for drainage.

The water was then gradually turned into the

pipe line and in a short time the walls became
damp and small drops of moisture appeared on

the surface. The cavities were filled up and the

water turned off. In a few hours the walls and

ceiling were saturated with moisture and there was

a slight trickling down the walls which kept the

floor moist. After the closet had been in operation

for a few days, experiment showed that the humid-

ity was constant throughout.

This closet has been in daily use for over a

year and its success warrants this article.

It is now proposed to rebuild Sheridan drive, an

important lakeside boulevard between Chicago and

Fort Sheridan, of concrete. A macadam pavement
was put down a few years ago and it is going to pieces

so rapidly that interested citizens and officials have

been looking around for some durable material to re-

place it. A party numbering about thirty-five High-
land Park (Chicago), citizens and officials, including

engineers and contractors, visited Detroit the latter

part of July and were shown over the Wayne county
concrete roads by Commissioner Edward N. Hines.
The visitors are said to be so enthusiastic over the pos-

sibilities of concrete as revealed to them in Wayne
county, that they want to use it on Sheridan drive to

make a permanent good road which will stand the wear
and tear of automobile traffic, which destroyed the

macadam.

Comparative Costs of Cutting and Replacing

Pavements

In a paper presented at the recent meeting of the

Association of American Portland Cement Manufact-

urers, J. S. McCullough, City Engineer of Fond

du Lac, Wis., gave the following description of the

methods employed in that city by the Wisconsin Tele-

phone Co. in cutting through the concrete pavement

in order to construct conduits. The company cut a

trench 18" to 20" wide through 4,300 lin. ft. of con-

crete pavement and replaced it. The concrete was

broken out in slabs by drilling holes 10" to 12" apart

-

on the line of the trench and breaking out the slab

with wedges and feathers. A small steam drill such as

is used in stone quarries would drill about 400' a day

and two men could break out the slabs. After com-
pleting the installation of the conduit the cut-out piece

was replaced with all new material by a concrete pav-

ing contractor and it is stated that up to the present

time there are no places showing any defect. The cost

of the work was as follows:
Per

sq. yd.
Breaking out concrete $0,246
Replacing pavement, original contractor's price, as provided in

contract with city 1.500
Replacing asphalt joint, old asphalt used 082

Total $1,828

Mr. McCullough also gave the following as showing

the cost of removal and replacement on about 2,000 lin.

ft. of brick street on this same work

:

Per
sq. yd.

Removing brick and concrete foundation $0,286
Cost of brick to replace those broken in removing 924
Relaying concrete foundations and sand cushion 830
Laying brick 230

Total $2.27

Two Views of Concrete Porch

Making Square Porch Columns
The two illustrations show some interesting concrete

porch columns which recently have been made to con-

tribute largely to the appearance of a home in Brocton,

N. Y., by C. S. Fay. Mr. Fay says he made the molds
for the columns by using two boards, each 16" wide,

and two other boards each 18" wide, screwed together

to make a 16" square interior. A hole was dug 2' deep
and filled with concrete as a base for each column, and

forms were then set on end over this base. To prevent

the boards bulging with the weight of the concrete, Mr.

Fay made yokes, placed them 16" or 18" apart through-

out the height of each column and tightened them with

wedges. The concrete was then poured in at the top.

The girder above is 16" square, and the concrete roof

is 3" thick, except at the eaves from the girder out-

ward, where it is 4" thick. Medussa waterproofing

was used in the roof only. The porch is 10' by 24'.
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C O M M i: N T

Bulk Shipment
of Cement

Reference is made elsewhere

in this issue to experiments

conducted to determine the poss-

ibility of shipping cement in bulk, placed "in mass"
in box cars. Some actual shipments have been made
recently and carefully watched to determine the act-

ual value of the proposal. In this connection it is

interesting to note that probably the first shipment of

cement in bulk in this country was made in 1874 at

a time when practically all cement was shipped in bar-

rels and by water. In order to enable the Cumber-
land Cement Co., which was a "rail" mill, to compete

in the Philadelphia markets with the Rosendale cement

companies, which were water mills, cement was
brought down from the Cumberland, Md. region in

cars, in bulk, to Philadelphia. A small frame pack-

ing house was built at the west end of the Callowhill

St. bridge then under construction, for the purpose

of packing .this bulk cement into barrels. The full

barrels were delivered at various points upon the

work during the construction of the bridge. There
were many concrete walls and river piers.

The agreement between the cement dealers and the

contractors provided that the empty barrels were to

become the property of the party supplying the cement.

In this way the barrels were used many times, being

re-coopered in the shed and then filled with cement.

The Cumberland Cement Co. was thus enabled to

meet in its rail shipments the price of the Rosendale
cements, which, as stated, came to Philadelphia bv
water. The shipment of cement in bulk to Philadel-

phia continued for many years, packing houses being

erected at Williams St. wharf for the Hart Creek
sewer job ; in Fairmount Park for the Centennial

work and at various other points where important
work was going on. The same method of packing

bulk cement into barrels and re-using the barrels was
practiced. A few years later the first shipinents of

cement in bags were made from the same mill.

In competition with Rosendale cements in barrels

of 300 lbs., which reached Washington by water, the

firm of Lesley & Tringle Co., Philadlephia, put in

a bid to furni,sh Natural cement to be shipped
in waterproof bags. These bags were to be collected

by the contractor and no charge was to be made to

the government for the bags. This bid was approved
by the legal authorities of the Treasury Department

and all the cement for the construction of the build-
ing for the Bureau of Engraving and Printing was
supplied under this contract. This was probably the
first shipment of cement in bags in this or any other
country. The bags originally, at least so far as the
first carload was concerned, were waterproofed, but
after the first carload, it was found that the cement
powder coated the bags and thus waterproofed them.
Long after the introduction of bags under this method,
and in fact within the last three years, a return to ship-
ments in bulk occurred in the case of a contract of
the H. E. Talbott Co. in the construction of gov-
ernment dams near Pittsburgh. About 50.000 bar-
rels of cement were shipped from the works of the
American Cement Co., at Egypt, Pa., to the work
in question, all of it being shipped in bulk. It was
elevated from the cars to stock houses especially
planned by the contractors and was delivered in bulk
by gravity to the contractors' mixers.

This practice of shipments in bulk was followed by
the American Cement Co. in deliveries to its ware-
houses in Jersey City, where millions of barrels were
shipped and packed in barrels and bags at tidewater.
The shipment of cement as described in the article

elsewhere in this issue is in light of this infor-

mation, not the first time cement has been shipped in

bulk, but is merely a return to practice that existed
thirty or forty years ago, and was introduced in order
to get a foothold in the cement industry for "rail"

mills against "water" mills.

The Extreme
Demands Made
Upon Concrete

Cement is a wonderful mater-

ial, but now and then there is

encountered a specification or

demand no substance could meet. While specifications

of this character are in the nature of a tribute to the

known durability of cement and concrete, they fre-

quently manifest thoughtlessness that approaches the

absurd. For example, a reader sends us a letter from
an engineer containing specifications for Portland ce-

ment, which, among other things, must be "especially

guaranteed to withstand the effects of long exposure
to dry air without 'chalking' or disintegrating due to

oxidation, and to withstand the scouring effect of

water and the mechanical wear and attrition of ice,

etc." We can only guess as to what may be em-
braced under "etc.," but the demand that the cement
itself shall not only withstand wear but must in turn

protect the sand and stone it binds together, is rather

extreme. As stated, the most durable material, even

bronze, would show more or less attrition, probably not

to the extent of destruction, but to the degree that

this exacting and unqualified specification could not

be met. For example, we have in mind a concrete

pier at Bar Harbor, where the large ice fields break

up in the spring carrying with them rocks and stones

from the beach which, with the constant motion of

the tide, grind against the structure, damaging it to

some extent. It is really remarkable that the con-

crete stands the strain so well, as the stress is akin

to the action of the glacier upon the moraine at its

edge or base. It is needless to say that cement man-
ufacturers of experience and judgment would not
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guarantee their product to this extent. However, as

stated above, the requirement really means unquali-

fied endorsement of concrete, for the fact that it ac-

companied a request for quotations shows that the

author believed it possible to obtain a cement that

would be absolutely indestructible.

_, ., . • r The possibility of producing
Rotary Machines for '^

,
'

.,
^ ...

Concrete Pole concrete poles, piles or similar

Manufacture structures by a turning process,

has long demanded the careful consideration of con-

crete engineers. The basis of practically all the ex-

periments has been a rotating mandrel to which con-

crete is applied in some way. In Switzerland, the

"Siegwart" process "wraps" concrete around the man-

drel, using this practically as one rotor for a simple

belt, and feeding a dry concrete between the belt and

the mandrel. The mandrel or core, is moved axially

on a carrage, and the "wrappng" process started at

one end, is carried in a very low-pitched spiral, con-

tinuously to the other end. Another method* de-

veloped in Kansas City, Mo., uses a slowly rotating

mandrel or core, and applies the concrete shell by

hand. This work so far has been in the main, pro-

ducing porch columns, and the product has met archi-

tectural approval, and commercial success.

A somewhat different though related development is

a centrifugal process.f This uses a cylindrical mold
the shape of the finished product. The concrete,

rather wet is placed inside, and the shell rapidly

rotated on its axis in a machine similar to a lathe.

The concrete forms a hollow shell, tightly packed by
the centrifugal force resulting from rapid rotation.

The latest addition to development along this line is

a belt and compression roll machine which forms a

product around a core by a back and forward move-
ment over and between rolls of a belt as wide as the

product is long. The process is described elsewhere
in this issue. The work so far has been experi-

mental, and whether or not the proposition can be

made commercially successful, remains to be seen. The
inventor is to be coinplimented on the thorough man-
ner in which he has conducted and reported his in-

vestigations. The development will be watched with
interest.

Cement Export and
"^'^^^ ^'^'"^ °^ Portland cement

Import Figures was recognized in this country
Reversed ^ong before its manufacture be-

came one of our established industries. At that early

period we were regarded as large importers, notwith-

standing the fact that the figures seem exceedingly

small compared with the vast quantity of cement now
manufactured in the United States. They are not
so insignificant, however, when we consider that we
are now sending more cement beyond our borders
than was ever imported. The high water mark of im-
portations was reached in 1895, when 2,997.395 bbls.

were brought from foreign countries. Turning to

tDescribed in Ceniettt Age. March. 191).

present figures we find that for the eleven months

ending in May, 1912, we exported 3,053,539 bbls..

thus completely reversing the figures of our highest

import year. There has been considerable fluctuation

in import figures. For example, imports dropped to

994,624 bbls. in 1901, but in 1903 had advanced to

2,439,948.

The first reversal occurred in 1905. when imports

were a little under a million barrels and exports

60,000 in excess of a million barrels. This was not

strictly maintained, however, the pendulum continuing

to swing to and fro for some years.

Fire-Resisting
Construction

In an excellent and unbiased

address before the New York
Insurance Society on the subject

of fireproof construction, Edward W. Cairns, general

agent of the North British & Mercantile Insurance

Co., made the following statement

:

"The reinforced concrete man will give you many reasons

why a hollow tile building is not fireproof and cannot be.

and show you a good many more buildings where tile has

failed than where concrete has stood up under fire.

The hollow tile man will be quite as insistent on the

merits of his methods and materials, and show examples of

concrete buildings which have fallen down in course of

construction to distract your attention from the weaknesses

of tile as shown in the pictures of the Baltimore and San

Francisco conflagrations."

The arguments for and against the two materials

by their respective advocates are significant. In brief,

the hollow tile man would find it difficult, if not im-

possible, to successfully attack concrete if compelled

to cite examples of its failure under practical test by

fire. The reason is that concrete buildings do not suc-

cumb to fire. Therefore the tile man is compelled to

ignore the real subject under discussion and rely

upon something else—a weak argument, at that, for

concrete failures are not frequent and are invariably

due to bad design or poor workmanship when they

do occur. Mr. Cairns' purpose, however, was to show
that modern fire-resisting construction of the highest

type can only be satisfactory where every precaution

is taken to prevent the spread of fire by establishing

protected openings, isolation of combustible contents

and the elimination of wooden trim. With these safe-

guards, and a building of reinforced concrete through-

out, we have the ideal fire-resisting construction.

A section of concrete roadway 200' long of a type

which has proven so successful in Wayne county,

Mich., will be laid at the State Fair grounds at Ham-
line, Minn., by the Universal Portland Cement Co.,

through the permission of the Minnesota State Agri-

cultural Society. The Agricultural Society is to be

congratulated upon having seen the advantage of such

an exhibit for the prosperous farmers of that section

of the country. An object lesson in good roads is

more emphatically convincing than any amount of

preaching on theory.
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Inquiries regarding sand and all other materials are

cheerfully answered, like all other questions, but in

cases of importance it is best to invest in a labor-

atory analysis. Write to us for particulars, address.

Laboratory Department.

llemoviii4> Stain

What shall I do to remove alkali »taiii from concrete?

K., Oregon.

VVash the cuiicrete surface with a 5% solution of

muratic acid and then clean with water.

m * *

Disintegration Diit- to Acid
I made some concrete block faced with spar and mica

and cleaned them with a solution of 5 parts water and 1

part muriatic acid. After the block were set in the wall

a solution of 3 parts water to 1 part sulphuric acid was
spilled over some of the block and has resulted in bad

discoloration, turning the work to a lighter color. What
can 1 do to restore these block? R., Michigan.

We know of no remedy for the damage done by the

surplniric acid except to replace the concrete which is

not only discolored, but is undoubtedly in a disinte-

grating condition.

Lighting Standards
I have been requested by the college authorities to pro-

vide a lighting system for the campus. I have seen illus-

trations of concrete posts for this purpose and I should

like information as to their construction. S., New Mexico.

We refer you to an article, page 43, June. 1911.

issue of Concrete, by P. Zinner, describing the con-

struction of posts for Lincoln Park, Chicago, and also

to an article, page 37, April, 1912, issue of Concrete

describing the construction of posts for the campus
of the University of Wa.shington at Seattle. Further,

we suggest that you see the advertising pages of

Concrete-Cement Age for addresses of manufactur-
ers who supply not only molds for special posts, but

the lighting posts complete.

Sulphide of Sodium and Concrete

I want to put in a concrete floor and wall under a vat in

which we use large quantities of sulphide of sodium. The
floor would be saturated with the solution much of the

time. This has been detrimental to lime in the wall. Will

it injure concrete? What can we do to avoid disintegra-

tion? A., Massachusetts.

Sulphide of sodium itself probably would not injure

concrete to any great extent. No chemical action is

likely to be set up which will do any harm to the con-

crete, unless in the processes which go on in the vat

which you speak of, some sulphur compounds are

formed of an aci<l nature, either sulphuric or sulpiiur-

ous, either of which would cause disintegration in the

concrete. We do not know, of course, what chemical

action takes place in this vat, so we cannot advise vou
any more definitely.

« « «

Quaking Consi.stency
What is meant by "quaking consistency" of a concrete

mix? Under what special conditions is it to be recom-
mended? D.. New York.

It is hard to define consistency, yet what is generally

meant by concrete of a quaking consistency, as the

writer has used the term and has heard it used, is a

concrete which will flow, yet with a viscosity such that

the concrete's friction with the sujjporting surface gives

the edges a bulging efifect and. the concrete will remain
in a low mound when dumped on a board. When
tamped with the foot the entire mass moves, but the

surface tension is such that it will not flow. It is a

good consistency to use. Our American practice has

run to extremes in the use of wet concrete while in

Europe a drier mix is used.

* * *

I'^ffect of Sea Water
\\c are building a reinforced concrete and wooden pile

wharf and some of the concrete has to be placed under
water. Will the salt water injure the concrete? R., Texas.

As to the effect of sea water on concrete, the best

opinion of the day is to the effect that a good dense

concrete will set before exposure to sea water has ef-

fected it in any way.

The effects sea water might have upon concrete,

could be either physical or chemical. The physical ac-

tion would be due to sea water entering the surface

pores of the concrete and by either crystallizations of

salts or ice in cold weather, disrupt the .surface of the

concrete.

Chemically, some of the active salts in solution in

sea water might attack high line cement concrete and
disintegrate it to some extent.

We refer you to a report of the Twelfth Interna-

tional Congress of Navigation.

* * *

Reinforcing Failure
Some statements have been made to us about reinforc-

ing in concrete and we saw one case where expanded
metal lath with concrete on a frame building had gone to

pieces in three years. Can you advise us as to the dura-

bility of such reinforcement? C., Michigan.

We shall appreciate it very much if you will give

us details of the failure mentioned, or give us names
of those to whom we may refer. There is. of course,
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no reason why concrete properly spread on expanded

metal lath should disintegrate. Properly made con-

crete acts as a protection to the metal and the writer

has seen numerous cases of reinforced concrete several

years old which, when it was taken down, showed the

reinforcing fabric to be as bright and clean as when it

was put in place. Owing to the fact that the co-efifici-

ent of expansion of steel and concrete are practically

the same, there should be no difficulty from internal

strain. These facts are so well known and so well

attested that we are more than interested in your report

of reinforced concrete that failed after three years.

Concrete Did not Harden

We have a reinforced concrete floor on top of a wooden
floor with two layers of tar paper under it. The top coat

is XYz" thick of a mixture of 1 part cement to 2 parts sand.

Some of the surface three weeks old is still soft and it is

easy to scrape off the top to a depth of J4". My foreman

thinks it was finished too wet. What do you believe is the

trouble? C, Minnesota.

We should like to have you supply more informa-

tion as to the concrete floor which has proved a fail-

ure. From the information you give us, any one of

several things may have caused the trouble. A snap

judgment would be that the cement is dead or it cer-

tainly should have set up in three weeks. Too much
water might have something to do with a temporary re-

tarding of the setting, but in the length of time which

you mention, the excess of water should have disap-

peared, and even this should have a tendency to make
the concrete stronger, as it aids in the crystalization of

cement. Then again, the soft concrete may be due to

the fact that the sand which you used was very dirty.

If it contained a great deal of loam or other soft ma-
terial, or fine dust, this would prevent the binding

qualities of the cement getting in their work. Again

temperature may be at the bottom of the matter.

Green Color

I should like information as to a mineral color which
will impart a green shade to concrete, the color to be
mixed with the concrete and not applied after the concrete

has set. Do you know of any green color which can be

used in this way and which will give a permanent color?

J., Illinois.

Decided greens are something of a problem in

cement work, used as you propose. Green color can
be obtained in concrete, but a permanent green cannot
be had at any where near so low a price as other

colors. A mixture of Prussian blue and Chrome yel-

low will give you a green, but whether or not it will

give you a strong enough green when used in quan-
tities that may be safely used without threatening the

strength of the concrete, is a question. Most of the
green colors are not stable when mixed with cement.
A Chromium oxide undoubtedly may be used with good
results, but we think it cannot be used to any great
extent for the purely commercial reason that it is not a

common color. However, we suggest that you cor-

respond with advertisers in Concrete-Cement Age,

who sell colors.

The editors will be glad to hear from readers who
have knowledge of permanent greens to be mixed with

cement.

Concrete Crosswalk Construction

Our town engineer is getting out plans for concrete

street crosswalks. He says the top coat will have to be

a 1:1K mix. I do not think this is necessary. I have

been successful with a 1 :2^ top coat. What information

can you give me as to crosswalk construction? R., Iowa.

We recommend, generally speaking, for street cross-

ings that the surface should consist of a layer Ij^"

thick, composed of 1 part Portland cement and 1J4
parts of good, clean sharp screened sand. Much de-

pends, however, upon the sand used. In the July

issue of Concrete-Cement Age there is an interesting

article about one course sidewalk construction. We
believe that the tendency in sidewalk construction is

toward one course work. The value of the cement, as

you probably know, is not in its wearing quality, when
subjected to traffic, but in its binding quality to hold

the wearing particles of sand and stone together. If

good, hard, well graded sand is used, an effort should

be made to get as much of the surface area of the

walk or pavement composed of these hard wearing

particles, as possible.

The old idea of excessive troweling to make a glossy

surface is being discarded because it is realized that

the glossy surface is good neither for the comfort of

travelers over it, nor for wearing quality. The utmost

importance should be given the matter of aggregate,

and the precise mixture will depend much upon how
these are graded.

Prejudice Against Concrete

Can you help me to account for local prejudice against

concrete construction? I submitted bids on a concrete build-

ing and my figures were satisfactory, and the company intend-

ing to build had to borrow money for a part of the invest-

ment, and found that they could not get a loan on a concrete

building in this locality. Money was offered the company
if brick were used instead of concrete. It seems strange

to me that nearly all buildings here have concrete foundations

and that there is a prejudice against the use of concrete

above the foundations. This may, of course, be only a local

affair worked up by the brick people. H., Arkansas.

There appears to be no answer to your question as

to the prejudice against concrete construction in your
community. We are at a loss to give any advice in

this case. We surmise that the men who are supplying

the money for the building which it was proposed to

erect of concrete may be in some way interested in

other building materials. It is likely, however, that

the prejudice is due entirely to ignorance as to the

value of concrete, and still the prejudice may be due
to some unfortunate experience which they may have
had in concrete which was dishonest in construction

or unsightly in appearance. Every new industry has

just such prejudices to overcome, and they may be

overcome only by sticking closely to the path of honest

work, and by an effort (in the case of concrete) to use
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the material in some of tlie many forms in which it

presents an attractive ai)i)earance. Tliis certainly is

only a local feeling. Concrete buildings elsewhere are

recognized as the best sort of investment because they

represent permanent value.

Concrete Floor ruder Garbage Tank
We put a concrete floor under a garbage tank, for

teams to drive on which haul away the garbage. There

is a chute in tlie tank bottom and under this chute the

concrete is disintegrating in a circle about 3' feet across.

The tank is cleaned three times a day with lye and hot

water, and this wash is discharged on to the concrete

floor in which there is a drain. How is the floor to be

repaired so that it will be permanent? What is respon-

sible for the disintegration? M., Kansas.

The best way to repair the floor will be to chip off

very carefully all the injured concrete to a depth of

at least >4", and preferably ^" to 1", washing the

newly exposed concrete surface very carefully, taking

out all the fine dust which results from the chipping,

and then while the surface is still wet, blow on a thin

cement grout. Over this put on a suitable top coat of

concrete and press it firmly into the old concrete. Do
not trowel with a steel trowel any more than is abso-

lutely necessary to get a good mechanical bond, be-

cause excessive trowelling is likely to cause cracks

later on.

It appears that the action of the animal fats in

the garbage is undoubtedly responsible for the observed

disintegration of the concrete floor. Animal fats are

sensitive to saponification in the presence of alkali,

tending to form a salt with whatever metal, combined

with the hydroxyl, with which they come in contact.

As a concrete surface is distinctly basic, due to the

presence of calcium hydroxide, there would be oppor-

tunity for the formation of the calcium salt of the

fatty acids in the animal fat, manifesting an expansive

action that would disrupt the concrete. This is quite

analogous to conditions which have been observed par-

ticularly in packing houses where animal greases have

come in contact with the concrete surfaces, causing

progressive disintegration, particularly intensified if

the greases are carried in emulsion in hot water. We
refer you to advertisers in Concrete-Cement Age
for suitable filler and coating to protect the concrete

in future.

Springfield, 111., has just ordered 300 reinforced con-

crete lighting standards, 220 of which are to be used

in Washington and Lincoln Parks, the remaining 80 to

be used on the Boulevard system. Springfield is not

trying an experiment. It is profiting by the experience

of neighboring cities. In the past, iron standards have

been used. These 300 standards are being manufact-

ured by the Pettyjohn Co.*

U. S. Surgeon-General Rupert Blue says that con-

crete foundations and basement walls stop access of

plague germs.

•Terre Haute, Ind.

A Home-Made Mixer Satisfactorily Used in

Making I'osts

The illustration shows a home-made device for fa-

cility in making concrete fence posts on a small scale.

The photograph will itself suggest to the handy man
the possibility of making such a device for himself if

he chooses, without an elaborate description. The best

way to do things and the most economical way to do

things, is not always the immediate and feasible way
to do them for the individual who is operating on a

small scale. This picture shows what one man "fixed

up" for himself to save a strain on his back, in the

ordinary operation of mixing and placing concrete. A

frame holding the post mold is set into a shallow ex-

cavation on which there is an inclined wooden track

on which the post mold frame runs for the removal of

the posts. The home-made cube mixer is nothing but a

sheetiron box and it is operated by a crank, as is shown

quite plainly. To provide for the wetting of the con-

crete in the mixer, the operator has arranged a pail

which holds the correct amount of water for each

batch, with a gas pipe conection which terminates in a

number of small holes in the pipe. After the gravel

and cement have been turned over several times dry,

the pail is filled with the correct amount of water which

is applied to the concrete mixture in small streams like

a spray from a perforated pipe. Inasmuch as the

frame holding the molds provides for just six posts at

a time, the batch required is the same at each operation,

which makes for facility in handling a batch mixer

of this kind. Molds used are manufactured by the D.

& A. Post Mold Co.,* and it is through the courtesy

of this company that Concrete-Cement Age is able

to present the photograph and description.

The proposed standard specifications tentatively

adopted by the National Association of Cement Users,

which were published in the April, 1912, issue of

Concrete covering the manufacture of drain tile,

plain concrete floors, reinforced concrete floors, stone,

block, brick, etc., have been adopted by letter ballot

and become standard.
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CONSULTATION
24.8. Sinkiny a Large Well in Quick Sand

"Do \ou know of any easy, and inexpensive means

of making a ivell 7' in diameter and about 20' deep,

concrete curbing or casing? The soil consists of quick-

sand. The zvater level is found at a depth of approxi-

mately 14'. How would you suggest sinking such a

well and how would you proceed in building such a

casing? About hozv thick should the walls be?"

Discussion by Coleman Merriwether;* The Use

OF A Pre-cast Concrete Shell.

In sinking a well of this character it would be

feasible to make reinforced concrete caissons 7' in di-

ameter, 8" thick and 4' long. These should be re-

inforced with a heavy wire mesh or %" bars placed

every 4". There would be required five of these sec-

tions to sink a well 20' in depth, each section to have

a bevel, slip, or other type of joint.

The method we would suggest in sinking these cais-

sons would be to place the first section in the desired

position, excavate the interior and underneath the wall

until the top of the caisson section has become almost

flush with the ground. Then place the next section in

position and proceed with the excavation until the

top of this section has come just above the ground,

and continue this operation until all five sections are

down.

We note that the water level is found at approxi-

mately 14'. In other words, this well would have to

be sunk 6' below water level. This could be done in

two ways. After the water level has been struck a

pump could be u.sed, and the water kept down suf-

ficiently to allow men to work ; or, if the water came
in too freely it would be necessary to excavate with

buckets or long handled shovels, so that they could

work above the water level.

If a bevel joint is used there would be no nee<i of

cementing the two sections together.

Discussion by T, R. Weminger.! The Use of

Sheet Piling and a Monolithic Shell.

In the first place, we do not know of any easy and
inexpensive means oi making such a well. We kiiow.

however, that one method is that of using a very light

steel sheet-piling driven by means of a water jet with-

in an excavation thus made. The wall of the well can

be cast monolithically. The first step would be, of

course, to excavate the well to a depth of 4-ft. ancF

even more if the ground will stand up. The next step

is to set up the sheet-piling so as to complete the cas-

ing. If this is properly braced on the inside so that

it can be displaced readily, and assuming that a suit-

able platform has been constructed on the outside so

that the piling can be readily handled, we would apply

the water jet at the same time that the sheets are

driven with a heavy maul at the top. Inasmuch as

the sheet piling would be used presumably only once,

there would be no need of any special precaution for

the tops although, of course, a flriving caps which

is especially adapted for hand driving can be used.

A pump developing a pressure of 85 to 100 lbs.

per sq. in. at the nozzle of a l-in. pipe reduced to

^4" would be about the pressure required. Procedure

would follow the general uses in such construction.

24.it. Does Oiling Forms Affect the Bond

for Plasters or Stucco :

"We are oiling our steel form to present the con-

crete sticking. Will this affect the surface so that

plaster or concrete will not stick?"

Discussion by Milton Dana Morrill.*

We handle this problem as follows

:

Each time the forms are swung up and moved,

they are oiled with a transparent jelly, made by

melting lyi lbs. of paraffine in 10 qts. of kerosine oil.

This is applied with a white wash brush or with

waste. It gives a transparent oil, which does not

stain the concrete, and which makes the forms leave

the concrete with little or no concrete adhering to

them. And even though the kerosine may evaporate

to a certain extent a film or coating of the parafifine

remains on the steel surface. The surface thus formed

is exceptionally smooth, and upon floor centering

where our forms are left in place for from 10 days

to two weeks there is almost a gloss or polish left

I'u the surface.

We anticipate that some difficulty might be met
in making a surface adhere to this smooth concrete.

^Ve have, however, found that a thin spatter coat of

white cement and sand with 10% of hydrate of lime

added, adheres perfectly with no separation or cleav-

age on ceilings or side-walls. In some cases this spat-

ter coat is stippled by the use of an ordinary scrubbing

brush, which gives an interesting rough te.xture, tinted

any desired color in the wash. On some 20 houses in

the southern states, we have plastered the walls on the

inside directly on the concrte with no difficulty from

separation. While on some buildings where wood
floors have been employed, we have had some difficulty

in plaster falling from the ceiling which was put

on over the laths. It is possible that the hydrate of

lime which we use in the percentage of 10% of cement

employed throughout our walls, helps in making a

bond between the smooth concrete surface, and the

plaster applied.

*Pres. Lockjoint Pipe Co., X. Y. 1

tPres. The Wemlinger Steel Piling Co , Xe •Head iv Morrill. Ir oolJvn. X. Y.
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250. Concrete Construction on Pacific Coast

"/)( rc-buUding San Frauciscu, huiu broadly is con-

crete being used, expressed in terms of the total build-

ing being done? What is the situation in California

generally?"

Discussion by H. J. Brunniek.*

It would be considerable work to give the exact per-

centages of the different kinds of building construc-

tion in this neighborhood, but roughly I should say

that 60% of the buildings of all kinds in San Fran-

cisco are reinforced concrete or steel frame, fire-

proofed with concrete and floor construction of re-

inforced concrete. Lately the tendency has been more
towards straight reinforced concrete construction, and

I believe it is safe to say that 80% of the fire-proof

buildings now under construction are of this type. In

our Class "C" buildings, that is, brick or concrete ex-

terior, with wood framing on the inside, at least 40%
of these are of the concrete type while practically all

of them have concrete up to the first floor.

In San Diego where I have done considerable work

at least 95% of the fire-i)roof buildings are reinforced

concrete.

In Los Angeles it is about the same projxirtion as

in San Francisco, likewise Fresno.

In San Jose of the fire-proof structures which have

been erected in the last five years, and of those pro-

posed, there are only two containing a steel frame

making a proportion of about 95% reinforced con-

crete structures.

runs all the way from 2% at 24 hours to 57% at 90
days in favor of washed sand.

Following are these data. The mix was 1 to 3,

cement and sand

:

251. Concrete From Washed Aggregate

"Is concrete made from zvashed gravel any stronger

than a concrete made from the same material un-

washedf"
Discussion by W. G. McCLELLAND.f

Our expierence has been that unless the unwashed
material is very clean and free from dust, loam, clay

or other organic matter, washed material gives best

results. .Accompanying this is a quotation giving the

experience of E. S. Larned, civil engineer of Boston,

taken from a paper read before the Cement Lasers'

Association, from which you will notice he brings out

very clearly the conditiiins that prevail in the average

unwashed natural sand. Following is this quotation

:

Few unwashed natural sands are free from dust, of a

loamy or clayey nature, and containing a high percentage of

organic material, and in specifications usually calling for sand

to be clean and sharp and free from fine material the import-

ance of excluding this deietrious agent is recognized. It is,

however, not always possible to enforce this absolutely, and

from mechanical analysis of a large number of samples, and

casual inspection of sand in use at various points, much sand

plication of cement, concrete, and of reinforced concrete,

is used that contains 5% dust, and a good deal that carries

as much as 10%, and even more in some instances.

We also enclose herewith a memoranda which gives

the results of a course of tests made by the Engineer-

ing Department of the City of Toronto, showing the

value of washed sand as against pit sand covering a

period of from 24 hours to 90 days. In this the gain

Pit Sand.
24 hours test Briquette broke at 51 lbs.
7 Jay test Briquette broke at 157 lbs.

28 day test Briquette broke at 212 lbs.

90 day test Bri(|uette broke at 242 lbs.

Water Gain for

Washed Water
Sand. Washed.
52 lbs. 2%

213 lbs. 35%
300 lbs. 41%
382 lbs. 57%

Consulting Structural Engineer, Monadnock Bldg., Sar

tSec.-Treas. Sand and Supplies, Ltd., Toronto. Canada

252. Cost of Steel Window Sasii
"What is the average cost of steel window sash?

Some architects seem to be under the impression that

it is very costly."

Discussion.
[This question was referred to various manufacturers, from

whom we have received the following replies.—Consultation

Editor.]

This information is very difficult to give accurately,

as the price of steel sash always increases with the

amount of ventilation required. We should say on the

average, however, that the sash will cost approximately

24c per sq. ft.; glazing with ^-in. glass lie; and
erecting 4c,—making a total of 39c installed com-
plete in the building. If ^ij-in wire glass is used, this

price will be increased about 5c per sq. ft. In case-

fixed light sash were used throughout, the price would
run 5c to 6c lower per sq. ft.

The cost of steel sash varies greatly with (juanti-

ties ordered, size of sash, size of lights, amount of

ventilation and type of ventilator used. We find that

in all cases outside of plain factory construction, the

architect wants his ideas carried out in regard to size,

shape, ventilation, etc., and we are usually catering to

a demand for special sash. (Generally speaking, the cost

of steel sash for factory purposes with about 25 to

30% ventilation is approximately forty cents (40c) a

sq. ft., without freight or erection. The cost of steel

sash without ventilation is about 25c a sq. ft. Double

thick glass and glazing cost from 10 to 15 cents a

foot.

25;^. Data on Irrigation Ditch Construction
Do you know where I can secure any articles on the

concreting of irrigation ditches?"

DisscussioN BY F. H. Newell.*
Relative to any available text, or bulletins on field

methods in lining irrigation ditches with concrete, no
publication treating of this subject in a thorough man-
ner is known to this office, but a number of articles on

the subject have appeared from time to time during

the past year or two, in the leading engineering jour-

nals.

The Reclamation Service has done much work of

this character and, of course, has considerable un-

published data on the subject, but only one extended

article has thus far been published ; viz., a paper by

Supervising Engineer E. G. Hopson in the Proceed-

ings of the .American Society of Civil Engineers. .Au-

gust, 1910. on sectional concrete lining of the Tieton

Canal, and a resume of this article which appeared in

the Engineering Record of September 10, 1910. This

lining, however, was done under peculiarly difficult

conditions, in a novel manner, and is in no sense rep-

resentative of ordinary practice.

•nirector, U. S. Reclamation Service, Washington, D. C.
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CORRESPONDENCE
Early Flat Slab Construction and Patents

I note in your June issue, a communication from

Mr. George Hill, Consulting Engineer, New York

City, relative to early flat slab construction and the

patent situation.

From this letter it would appear that Mr. Hill has

probably failed to read and understand the charac-

ter of the Turner patents, particularly patent No.

1,003,384. For his information and those of the

readers who may perhaps have similar ideas it may
not be amiss to call attention to the fact that this ap-

plication was filed January, 190.=i
: that it has been

under the continuous consideration of the United

States Patent Office for nearly seven years: that it

has been involved in two interference proceedings,

during which the state of the art has been thoroughly

threshed out and not only the references which Mr.

Hill has cited, but many other patents and inventions

in this line.

The idea of Mr. Hill may be that any man who
conceived the idea of flat slab construction supported

by columns was in fact the inventor of the commercial-

ly practical building of this type. The general idea of

such construction lacking only the necessary practical

details, is quite old in the art. The successful or com-
mercial development of it so that this type can be

put up economically in competition with older types is

all that is claimed by the writer.

Referring to Mr. Hill's paper to the American So-

ciety and to the publications in the Raihvay Age Ga-
zette, there seems to be nothing more than the sug-

gestion in the Gazette that expanded metal was used
for bond. It is true a flat ceiling slab on the under
side with beams was used and more specifically as de-

scribed in the Engineering Neivs some very short flat

slab spans had been used with expanded metal in the

bottom of the slab. In this respect, perhaps Mr. Hill

has anticipated Norcross, but the criticism of the
editor of the Engineering Nezvs of that date puts the

writer in mind of the statement of Justice Robb, Court
of Appeals, District of Columbia, Schmidt vs. Clark,

138 O. G., 768:
"A 'would-be' inventor frequently has a general idea of

the result which he wishes to accomplish and possibly

a general idea of the means to accomplish that result, but

being unable to give his ideas practical form, allows

them to slumber. Upon learning that another has suc-

cessfully worked out such ideas the mists of uncertainty

are immediately dissipated ; vagueness takes definite form
and the 'would-be' inventor becomes in his own mind
the actual inventor and acts accordingly."

Thus we have had seriously ouoted as anticipations

of the "Mushroom" system in answers to infringement

suits, I-beams and brick arches, with tie rods, beam
and flat slab constructions and many other things

equally pertinent.

It may be that the general allusion of Mr. Hill to

the use of steel in the tension zone of a slab and the

employment of the concrete to resist compression con-

stitutes honestly in his mind invention of every form

in which these useful relations are employed. If so,

it would seem that neither Mr. Hill nor the writer

could figure in the class of originators since it appears

from the ruins of Rome that metal and concrete have

been used in substantially these relations in special

cases of flat arches antedating the birth of Christ.

Our patent laws are not such that they allow the

inventor to claim a principle. Claims are not al-

lowed on the general principles of mechanics, but on

the combination and arrangement of materials in such

manner as to apply these principles to the greatest

economical advantage. An amazing instance of this

confusion may be found in the Norcross patent in

which the inventor through oversight of an inexperi-

enced examiner, has claimed a general principle of de-

sign, placing the greatest amount of metal where the

moment and shear is the greatest. This, as a claim,

means nothing. Each and every designer tries to place

the greatest amount of material where it is most

needed to resist stress and this idea will be found in

various patents back from early in 1850 to date, and

then today we have one somewhat prominent concern

boldly advertising that a meaningless claim of this

character covers as a basic patent flat slab and column

construction. Analyzing the claim, even supposing

that a principle could be secured, we would find that

it might mean the greatest amount of steel in the mid-

dle of the span and the greatest amount of steel in

the bottom of the slab near the support where the

shear is the greatest, which in fact was actually what

was shown. The examiner correctly decided that this

was an entirely different type or combination of ma-

terial from the Turner invention, not even coming

within the same classification.

Perhaps the writer's letter would not be complete

without citing Justice Grier in a decision in Goodyear

vs. Day, 10 Fed. case, 683, where he says:

"And yet when genius and patient preserverance have at

length succeeded, in spite of sneers and scofTs, in perfecting

some valuable invention or discovery, how seldom is it fol-

lowed by reward. Envy robs him of the honor, while specu-

lators, swindlers and pirates rob him of the profits. Every

unsuccessful experimentor who did, or did not, come very

near making the discovery now claims it. Everyone who
can invent an improvement, or vary its form, claims a right

to pirate the original discovery. We need not summon Morse,

or Blanchard, or Woodworth, to prove that this is the usual

history of every great discovery or invention."

Justice Grier seems to have seized up the situation

in reference to varying the form of the invention about

as accurately as though he himself were an inventor

and had had experience in pushing or promoting some-

thing which did not at once meet with and command
the confidence of those not familiar with it.

It may be of interest to Mr. Hill and also to the

other members of the profession to have attention

called to the fact that the first step taken by a compe-
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tent attorney in the investigation of the scope and
validity of a patent is to examine the record or file

wrapper of (Jiat application in the Patent Office, and
had Mr. Hill taken this precaution before sending in

his letter to Concrete-Cement Age he would have found
that the references cited were before the examiner
and were urged without avail in an argument by
opposing parties in an interference proceeding. The
training of Mr. Hill apparently has been somewhat
scanty on legal lines, and it would behoove those who
have any interest at stake on the question of patents to

secure the advice of competent attorneys who would
take pains to look up the record of an application re-

sulting in a patent, particularly one which has been

issued after such a long and vigorous contest in the

United States Patent Office and which has been passed

on repeatedly by experts, not only in the mechanics

of the art of construction, but also well versed

through continued practice with the law relating to

the subject of patents.

I trust that the references to the state of the art

and the general principles governing the design of flat

slab construction and the investigation of patents may
prove of interest to vour readers.

C. .A. P. TURNKR.
-Minneapolis. Minn.

Using Spirals in Lony-Span Girdeis

In a thesis written by W. H. Fisher for a B. Sc.

degree at the University of Illinois, May, 1911, the

use in girders of spirals in compression was worked
out in an interesting way ; and it has seemed to me that

this use deserved more consideration by American En-
gineers. It is meeting extended use abroad.

The title of this thesis is, "Constructive Features and
Planning of a Western District Motor Sales House."
The problem is handled under the assumption that

J/ps£1^^^ T/o/r cr- r^^/M i^tuyeK

Fig. I^Elevation of Girder, Showing the Use of Spir.m.s

IN Horizontal Compression

reinforced concrete be used as the structural material,

and a comparison is made between the "beam and

girder," "flat slab," and "wide beam" types of floors.

Automobiles are assumed to develop a live load of

120 lbs. per sq. ft., and a 4-in continuous slab is used

with beams 8' 0" on centers. These beams are

13" X 36" to top of slab and designed as I-beams, on

a 38' span from wall to center line of girder. The
columns are spaced 24' on centers, and it is assumed

that the depth of main girders can not exceed 48" to

top of slab.

These main girders are large and carry a heavy load

even though figured as countinuous girders, so I sug-

^jrcr/ox 7- "VAT giKPCK

Fic. 2

—

Section of Girder at Center Showing Position of

Spiral

gested the girder as detailed on the enclosed drawing

and which is designed to be safe for a moment or 722,-

000 ft. lbs.

John B. Hutchings, Jr.

Louisville, Kv-

Resurfacinfj Floor

Referring to instructions on resurfacing floor. Vol.

12, Feb., 1912, No. 2, page 79 (Concrete). Had a

thick wash of neat cement been broomed on to the

base, and followed while soft with the mortar men-

tioned, perfect adhesion would have resulted. Any

surface can be treated from 1/16" upwards, and mor-

tar of sand or fine gravel may be applied by hand, or

with a cement gun. This method insures watertight

walls, and if the finishing sand or coarser material is

applied like roughcast, without any mixture of ce-

ment, hair cracking will not show, and the natural

color of the sand and gravel will permit variation.

The writer put a wash of neat cement on concrete

paths some two years ago, and dusted the wet cement

with ground carbonate of lime, like sand—result first

class. In another case a thin wash of mortar was

applied on top of the cement wash, and adhesion is

intact after eighteen months' hard wear.

John Wilso.n.

Aukland, N. Z.
* « *

After trying both cinders and wooden plank, the

Moline Automobile Co., Moline, 111., decided in Oc-

tober, 1910, that a concrete test track would give bet-

ter service than a track of any other material. Accord-

ingly a quarter mile track was built of concrete, 18'

wide and 8" thick, with a slope varying from 6" to 3',

depending upon the radius of the curve. Concrete

was applied on top of the cinder track, which make

a good foundation. Expansion joints were from 12'

to 24' apart. Concrete was laid in one course and re-

inforced with wire mesh. It is estimated that the track

is circled 1200 times each day in the year, which is

equivalent in the twenty months in which it has been

used, to the passage of 720,000 automobiles. The com-

pany reports that the track shows no appreciable wear.

There is no skidding in any weather conditions, and

the circuit of this quarter mile track can be made

safely at a speed of 45 miles an hour.
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BRIQUETTES
Monthly Comparati\'e Table

IMPORTS AND EXPORTS OF PORTLAND, ROMAN
AND HYDRAULIC CEMENTS

Imports of Cement
Month of May

1911 1912

Country Barrels Value Barrels Value

United Kingdom . 84 $ 140 84 $ 146

Belgium 496 589

Germany 11,804 19,515 1,695 2,231

Canada 680 1,360 10 23

Other Countries . 2.422 3,644 570 753

15,486 $25,248

Less Foreign . . .

Cement Exported 3,375 5,700

2.359 $ 3,153

422 667

12,111 $19,548 1.937 $ 2,486

Decrease in imports during the month of May, 1912, as
' compared with May, 1911 10,174 barrels

11 Months Ending
May, 1911 May, 1912

Country Barrels Value Barrels Vakie

United Kingdom . 21.834 $24,847 25.123 $30,732

Belgium 77.501 96.515 5.147 5.935

Germany 79.086 118.101 58.698 93,130

Canada 1,359 2.865 123 261

Other Countries . 17.881 26,042 9,640 15,077

197,661 $268,370

Less Foreign . . .

Cement Exported 19,386 23,316

98,731 $145,135

5,128 9,994

178,275 $242,054 93.603 $135,141

Decrease in imports during 11 months ending May, 1912,

over 11 months ending May, 1911 . . . 84,672 barrels

Imports of Portland Cement into the U. S. During
May, 1912, by Districts

District Barrels Value

Boston 84 $ 146
New York 1,835 2,244

Philadelphia 46 67
Porto Rico 173 340
New Orleans 210 333
Alaska 10 23

2,358 $3,153

Exports of Cement

Exports of cement, month of May, 1911. 298,072
barrels, value $ 454.488

Exports of cement, month of May, 1912, 371,528
barrels, value $ 581.114

Increase in exports, month of May, 1912 over
month of May, 1911, 73.456 barrels, value . $ 126,626

Exports of cement, 11 months ending May,
1911, 2.730,309 barrels, value $3,965,394

Exports of cement, 11 months ending May,
1912, 3,053.539 barrels, value $4,559,863

Increase in exports, 11 months ending May,
1912, over 11 months ending May, 1911,

t 323,230 barrels, value $ 594,469

The Canadian press prints a dispatch from Edmon-
ton, stating: "Citizens of this city claim they are suf-

fering a loss of $5,000 per day due to cement shortage."

Cement Into Canada

In the July issue, mention was made that the Can-

adian government had reduced the tariff on cement

by one-half, making the duty 26 cents per barrel until

Oct. 31 next. The Contract Record, of Toronto, com-

ments on this as follows

:

The recent action of the Dominion Government in

suspending the collection of half the customs duty on

cement has caused some concern among the independent

cement manufacturers of Canada. Some of them go as far

as to state that the order will practically mean closing

down. In halving the duty the government states that

they did so in order to meet the urgent demands of west-

ern consumers who complained about the inability of east-

ern cement manufacturers to ship promptly and advan-

tageously. The Canada Cement Co. in order to

meet competition, will sell their product in Ontario at

the rate of $1.40 per barrel and they say that they will

put a fleet of four steamers on the lakes to transport

cement to the western provinces and thus meet the de-

mands of the western consumers and incidentally cut

down the freight rate considerably. The independent

cement manufacturers, on the other hand, say that they

will have to maintain the standard price of $1.50 per bar-

rel or else go out of business. It was decided at a meet-

ing of nine of the independent cement mill representatives,

held at the office of James Pearson, of the Maple Leaf

Co. in the Confederation Life Building, Toronto,

a few days ago, that a deputation consisting of every ce-

ment mill man in the province would go to Ottawa as

soon as an appointment could be secured with the Premier

or the Minister of Finance, to ask the government why
the order halving the duty on cement should not be lim-

ited to the territories west of the Great Lakes.

According to recent reports from Canadian centers,

the reduction of the duty has apparently not had the

expected effect either in increasing the importations of

cement from the United States or in decreasing the .cost

to consumers. The Customs Department reports that

so far there has been in eastern Canada at any rate

very little increase in imports of cement. There has

been a slight increase reported from Toronto, but any

increase is probably due rather to the normal increase

in demand rather than to any cheapening of price

through the cut in duty. Reports from the west have

not yet been received in any detail, but the same con-

ditions appear to exist.

The reason given is the United States cement man-
ufacturers have increased their prices to the Canadian

builders, so that practically the decrease in duty is

offset, and cement is now said to be procurable ju.st as

cheaply from the Canadian manufacturers as from

across the line.

The new underground public comfort stations re-

cently completed in Charlottenburg, near Berlin,

were built entirely of reinforced concrete. The rea-

son given for the awarding of contracts to the re-

inforced concrete firm was the lower cost of main-

tenance and repairs, as also the hygienic value of

concrete, in spite of the greater cost of construction.
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Add Equipment as You Grow
Ideal Unit Construction Enables Any
Man to Start in the Concrete Block

Business and Handle a Small Initial

Volume of Business Profitably

In some lines of business, a man must make a large initial investment before he can even

make a start. He must sacrifice his early profits to carry a large overhead until he is able to build

up a vohinic of business large enough to take care of it.

The Concrete Block Maker— if he uses Ideal machinery—buys just enough machinery to

profitably handle the business he has at the time. As the volume increases, he can add Ideal time-

saving and production-increasing devices. Each unit fits in perfectly because all Ideal Machinery

is standardized for sizes and types.

Here, for instance, is the combinati^m that the Concrete Block Maker logically comes to.

Yet at any stage it is a complete and unified whole.

Block M
c Tamper,
ictuatoT.

achine, equipped with Automa-
Scraper and Finisher and Core

This combination is unequaled.

1st. THE IDEAL INTERCHANGEABLE BLOCK MACHINE.

2nd. THE IDEAL AUTOMATIC POWER TAMPER.

3rd. THE IDEAL AUTOMATIC SCRAPER AND FINISHER.

4th. THE IDEAL AUTOMATIC CORE ACTUATOR.

5th. THE IDEAL AUTOMATIC MATERIAL CONVEYOR AKD
FEEDER.

6th. THE IDEAL CONTINUOUS PROPORTIONING MIXER.

With this combination of guaranteed, mechanically perfect

block-making machinery, the production of concrete blocks by

automatic process is assured at lowest expense and labor cost,

with a resulting ma.ximum output of PERFECT CONCRETE
BLOCKS fulfilling every requirement.

Send for Our Literature.

We extend a cordial invitation to visit

our factory and office to give buyers an

opportunity to advise with us in selecting

equipment.

Interested people should secure our 160-

page combined Catalog and Concrete en-

cyclopedia of valuable information.

Price $1.00.

Ideal Concrete Machinery Co.
South Bend, Indiana

Canadian Plant:

211 King St.

London, Ontario

Export Office:

8-10 Bridge St.

New York, N. Y.

13-

August. 707.' ! ri writing Advertisers flease mention CONCRETE-CEMENT AGE
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Fig. 1

—

Exterior View of Bakery of Reinforced Concrete

IN Philadelphia Where 150,000 Loaves of Bread are

Made Daily

A Reinforced Concrete Bakerj' Building

Erected In Philadelphia

In the erection of the new bakery for the Acme Tea
Co., located at Twenty-fifth, York and Hagert streets,

Riiladelphia, reinforced concrete was used throughout
for column, floor and roof construction, and rein-

forced concrete girders of unusual span and construc-

tion have been used in the rooms used for baking and
mixing.

Tlie new building has a frontage of 225' on Twenty-
fiftli street and 161' on both York and Hagert streets.

It is two stories and basement in height, the basement
extending under about one-half of the building, and
the second story portion over about one-third of the

building. The basement at the York street end is used
for flour storage, and the Hagert street end for power
plant. The second story is used for the mixing of

dotighs for both bread and cake, the preparation of

materials, and for lunch rooms and employes' quarters.

In the first story the wagon space extends along the

entire Twenty-fifth street front, back of which is a

loading platform of the same length, which communi-
cates with the bake room, which extends the entire dis-

tance from York to Hagert street.

It was the arrangement of the bake room and ovens
whidi determined the layout of the building. The
ovens are in two rows extending north and south and
facing each other, with a clear space between them 50'

wide and 225' long. In planning the locations of the

ovens, one of the objects sought was to make the work-
ing conditions in front of the ovens as comfortable as

possible by permitting the escape of the excess heat
frcwn the ovens directly to the outer air. This has been
accomplished by placing the ovens in one-story sec-

tions of the building which adjoin the two-story build-

ing on each side, the sections of the building over the
ovens being provided with ventilating skylights at fre-

quent intervals. At the fronts of the ovens their walls
are continued to the ceiling and faced with enamel
brick, which shuts off the space over the tops and
backs of the ovens from the bake room in front. This
is of great sanitary value, as it prevents any heat, dust,
or gases in connection with the firing and cleaning of

the ovens from entering the bake room where the

dough and baked bread are being handled.

The east row of ovens consists of ten double Peter-

sen tile ovens with provision for two additional ovens

of the same size. With these ovens the bread is placed

in and taken from the baking chamber by means of

long-handled wooden implements called "peels." The
ovens on the opposite or west side consist of ten double

Werner & Pfleiderer draw-plate ovens, with provision

for four additional ovens of the same size. The bread

is placed in and removed from the baking chamber in

these ovens by means of steel cars, which are pushed in

and drawn out on tracks in front of the ovens, requir-

ing a space in front of the ovens equal to the depth of

the ovens. In order to obtain the wide space between

Fig. 2

—

Reinforced Concrete Construction Permits of
.\bundant Light and Space in Mixing Room

the ovens required for the manipulation of the long-

handled 'peels" on one side and the steel cars on the

other, reinforced girders 18' apart and having a span

of 52' center to center of supporting columns, were

used. These girders are of T section, having a total

depth of 6', the top flange of the T being 52" wide, 16"

thick. The stem of the T is 18" thick, except near the

bottom, which is sloped out to 22", forming a small

flange similar to the flange on a plate girder or

/-beam.*

This construction, which reduces the total weight of

the concrete in the girders, and is therefore economical

of materials, was adopted in order to meet the require-

ments of the Building Department of the City of Phila-

delphia, which requires that the steel reinforcement in

the concrete beams be placed in not more than two
layers. This requirement, together with the require-

ment as to the amount of concrete necessary around
the reinforcement, for fireproofing purposes, practically

fixed the width of the girder at the bottom, and the

increased width at that point of the girders described

above was necessary in order to provide for the proper

number of reinforcing rods in the two layers, as called

for by the calculation of the loads to be carried.

The steel reinforcement consists of ten 1^-in.

square twisted bars, six of which are bent up near the

*Compar<
space girder

description of design and construction of an SO-ft. clear
Cement Age, April. 19 11. Pg. 192.
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This 5-ton truck of Sergeant and Sullivan, Engineering Con-
ir.ictors, New Viirk, is doing the work of 12 teams costing ;?5.oo

I .uli per day. It makes 9 trips each day over a 7-niile route with
;:rades up to 15 degrees. Its average load is 110 sacks of cement

—

!=3 K.450 pounds,

An swer N. dvoDotlv else.

1 Mack Saurer Hewitt =

3 " l.c-jcliiiK gasoline trucks of the world " g

1 \\ ho else can gi\'c yon B

I snch ecinipnient as

:

I

P 1. Trucks/r^^rvv/ by 10, I 2 M
M and 1 7 years of service ? B
g 2. Choice of I, I J4, 2, 3, g

I
•

4, 4K . 5, 6K , I'A and
|

I 10 tons capacity, with g
B any load distribution |
M and any style of body? M

M That's why we say you can't af- M

g ford to settle your transportation g
H problem without consulting us. =
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CLAMPS
1 he right kind of clamps save money in all kinds

of concrete work, in the field or in the shop The
man who nails or wires his forms loses time, money
and satisfaction.

Our clamps for concrete
ci»ntractors are instantly ad-
niitcd. and easily released.
They hold the centering rigid.
On the clatnp shown here, .-i

turn of the screw arm does it.

We handle clamps for con-
tractors, block makers, car-
penters and cabinet makers
No device you can buy will
pay for itself so quickly as
a clamp. Our clamp cat.iloK

Hammacher, Schlemmer
&Co.

4lh Ave. and 13th St.

New York, Since 1848

" Ĵ

If you

need

clamps

TheAutomatic Sealing Vault
Always wins favor because it is so practical and
proves itself superior. The AUTOMATIC SEAL
and its neat appearance has made it the MOST
POPULAR and generally satisfactory vault known
today. Provides an all-the-year-round income, with
constant increase.

\ttiful tha

W<

(Patented)

As enduring as the ages.

manufacture Adjustable Steel Molds made of Bessemer
Sheet Steel, which make your business permanent at a nominal
cost.

Our illustrated catalogue fully describes both vault and
molds and other devices which will interest yon. Write now for

prices.

First issue of the "AUTOMATIC NEWS BUDGET' just
out. If you have not received it, drop us a card.

The Automatic Sealing Vault Go.
Peru, Indiana.

Note.—Our i

as at $1.00 pe
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1 1. \ nw Showing Oven Arrangemeni
On thf riuor Above is the Heavy Mixing Machinery, l)Ul

the Vibration is NegHgible Owing to the Firm Reinforced
Concrete Girders

Fig. S—Shipping Room Adjoining Bake Room
Horses do not Enter the Building Proper and there is no

Lifting as the Floor is on Bake Room Level

-Loading Room to Accommodate 33 Delivery Wagons

(.Conlun,cd from page 70)

ends, and four of which are straight from end to end
of the girder. Stirrups of ^s-iii- round rods are pro-

vided at suitable intervals, being spaced close together

near supports and at wider intervals nearer the center.

To carry the floor between girders, beams 7" wide
and 12" deep reinforced with four 7/^-in. square

twisted bars are provided spaced 5' 6j^" center to

center. The slab between these beams is 4" thick, rein-

forced with 5/16-in. square twisted bars, 6" center to

center, with J4-in. square twisted bars 24" center to

center, at right angles thereto.

In the roof construction of mixing, or dough, room,
second story, T girders of similar construction, with
the exception that the beams are not flanged, are pro-

vided, the .span being the same as in the bake room
below. The depth of these roof girders is 5' yi",

with the T-head 52" wide and 16" thick, the stem of
the T being 18" wide.

Owing to tlie fact that the flues from the ovens
occur immediately under the concrete beams at the

point of connection with the concrete columns, it was
decided to allow the concrete beam in each case to pass
through the flue.

Dynamo and Engine Ixoom of the Bakery

A 1 :2 :4 mixture of Alpha cement was vised in this

building. The T. H. Day Co. mixer was used.

Since the completion of the building an additional

flour storage cellar has been constructed under about

one-half of the wagon space on Twenty-fifth street.

This is 106' long and 32' wide, and of flat slab con-

struction, the slab being Syi" thick. There are two

rows of columns 11' center to center, making the bays

11' by 14'. Whitehall cement was used in the addition.

The entire building and equipment was designed and
the construction supervised by Ballinger & Perrot,

architects and engineers, Philadelphia.

Points Worth A'Oting: In conclusion the following

points are worth emphasis :

This is a carefully planned structure with practical

features that could not be obtained with the same
facility by the use of any other material.

It is a building that cannot burn, or it is as nearly

fireproof as it is possible to make a modern structure.

The insurance rate is $0,067^! per $100 on building

and contents.

Through the use of reinforced concrete there has

been provided abundant light and room, while the

massive concrete girders that carry the heavy mixing
machinery reduce the vibration to a negligible factor.

172-i August, igi2
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Stop That Leak
With

"Anti-Hydro"
"Anti-Hydro" is the only positive and per-

manent water-proofing material in the market.

It is a liquid which makes cement water, dust

tnd acid proof. It will overcome the most

difficult waterproof engineering problems, and

has never failed to produce an absolutely tight

•urface. Because of its acid-proof qualities, it

is especially adapted for use on floors in lab-

oratories, factories, etc., where acids are freely

handled.

L. J. Buckley & Co.
General Sales Agents,

256 Broadway, New York City, N. Y.

AN EDWARDS INTERLOCKING

METAL SPANISH TILE ROOF
WILL OUTLJST YOUR BUILDING

Artistic and Ornamental in appearance and is

positively guaranteed to be Fire, Lightning, Ram,
Storm and Wind proof.

Its extreme lightness (aboui one-eigth that of

slate), durability and moderate cost commend it to
those wishing something out of the ordinary ia

roofing.

Manufactured from best quality Worcester Grade
Terne Plate, furnished painted or galvanized (gal-

vanized after formation) size 10x14 inches.

The Edwards Manufacturing Co.
"THE SHEET METAL FOLKS"

404-444 Eggleston Ave., CINCINNATI. OHIO
Th» World'! I<arr««t Mamtfactorera of Matal Rosdnir,

M«tal Shlsfrlss, Metal CalUnffs, Eao.

Send for New Free Koofini; Book ghowing
our complete line of Metal Roofing. Siding,

The Anxiliary Ratchet Lever: '"S""^" more Power
^^^^^^^^^^^^^^rr=r^=^=^:== than the ordinary one
lever bender. Our BAR BENDER No. 5 ts specially valu.

able in Reinforced Concrete wfork.. Portable, instantly ad-

justable to all shapes of stock up to li"- Send for booklet

of all sizes of improved bar, eye. "U" and ring benders.

VAN DORN^Ss^
Steel ;7/;

Joist Hanger ^^pj
Speciillr Adipl.ble lor

Cement Building Block Construction, Brick

Walls, Wood and Steel Beam Girders

BEHS FOB CATAI.OQT7K

The Van Dorn Iron Works Co.
CLEVELAND, OHIO
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Details of a Recent Fire Test of Partition

Construction

To determine the comparative value of different

standard partitions and wall construction, the Asso-

ciated Metal Lath Manufacturers held in Cleveland,

June 27, a fire test which developed data of the great-

est value.

The Testing Station: This, as shown in Fig. 1, is

a seven-sided concrete structure, presenting practi-

cally six "fire-plates" on six external faces ; the

seventh side is left open for entrance. The walls,

the "back-walls" of the "fire-places," are of heavy

concrete, and even when firing with oil furnaces is

in full blast, it is possible to work in this interior

open section. Against the six external faces are swung
heavy frames of steel channels in which the test panels

are built. These "doors" are 8' x 10', and during

the test are swung tightly against the firing chamber.

Heat is furnished by oil-burners, situated in the

interior section, behind each firing chamber ; and the

air compressor is driven by a gasoline engine. Fig. 1

shows part of the surrounding frame structure cut

away. A panel partly swung open is shown at the

right. The open interior of the 6-sideil structure and

the oil-burners are shown in the central part of the

view, and at the right is shown the interior of the fir-

ing chamber, a "fire-place," with a door swung entirely

open. Note the track on which the outer edge of

the door swings.

Procedure: Extracts from the specifications for

testing fireproof partitions adopted August 16, 1909,

by the American Society for Testing Materials, which

were followed here, explain the firing procedure

:

The construction to be tested shall be subjected for two
hours to the continuous heat of a fire, rising in temperature

to 1700° F. by the end of the first half hour, and maintained

at an average temperature of 1700° F. for the balance of

the test; the fuel used being either wood, gas or oil, so intro-

duced as to cause an even distribution of the heat throughout

the test structure.

The temperature obtained shall be measured by means of

standard pyrometers under the direction of an experienced

person. The type of pyrometer is immaterial so long as its

accuracy is secured by proper standardization. The tem-

perature should be measured near the center of the test

structure about 6" below the roof or ceiling, and also at the

center of each partition under test about 7' above the grate

level. In case the partition under test is more than 15' long,

additional pyrometers shall be used, symmetrically disposed

and not more than 12' apart. Temperature readings at each

point shall be taken every three minutes, and the average
used as the controlling temperature.

At the end of the heat test, a stream of water shall be

directed against the construction under test, discharged
through a ly^" nozzle, under 30 lbs. nozzle pressure, for 2^
min., the nozzle being held within 20' of the panel and the

hose stream being played backward and forward over the

entire surface of the partition under test.

The test shall not be regarded as successful unless the

following conditions are met: No fire or smoke shall pass
through the partition during the fire test; the partition must
safely sustain the pressure of the hose stream; the partition

must not warp or bulge, or diintegrate under the action of
the fire or water to such an extent as to be unsafe.

Construction : The panels were erected and plas-

tered between May 2 and May 8, according to stand-
(Continued on page 76)

Fig. 1

—

General View of Testing Laboratory

Fig. 2

—

Panel No. 1 After Firing

Fig. 3

—

The Fiked Side of Panel No. 1 P.vrtly Torn Down
TO Show Metal Lath
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l^aldweil Machinery

tmf^T^X^%^
Send for Catalog

No. 34

Screw Conveyors, Pan Conveyors,
Belt Conveyors, Steel Elevator
Buckets and Casings, Link

Belting— Gears, Shafting

and Bearings

H. W. CALDWELL ^ SON COMPANY
CHICAGO:— 17th Street and Western Avenue

NEW YORK: Fullon BIdg.. Hud«on Terminal. 50 Church Si.

8000 GALLONS OF

PERCOPROOF
USED ON ONE JOB

I'hat's the actual amount used in damp-
proofing the new General Hospital, Cincin-
nati, Ohio—eighteen large buildings, form-
ing one of the finest hospitals in the world
PERCOPROOF is the most practical and

-ince-sful of all dampproofing materials
\pplied to the surface of concrete, stucco,

^tone, brick, tile or plaster, it penetrates to

a depth of 1/32 of an inch and forms a

smooth, elastic skin that completely covers
the surface.

Application of Percoproof To Exterior of Foundation
Cincinnati Genera/ Hospital

PERCOPROOF is not affected by expansion, contraction or settling of the walls, and never cracks,

chips or peels off. It may be applied to scratch-coat plaster or mortar and the finish coat applied directly

over it. Percoproof is not injured by shocks or blows, is very easily applied and nioderate in cost.

May we send you our new damp-proofing booklet? Your address on a postal will bring a copy. Send
it tonight. Note—Percoproof is not a paint.

In connection with the selection of Percoproof for the Cincinnati Hospital, it miglit be interesting to know that Carey
Waterproofing, composed of Standard Tarred Felt bonded with Combo Cement Pitch, was also used throughout this work, and
• !i:\t the entire group of huildmgs will be rooted with Carey Flexible Cement Roofing.

The Philip Carey Company
General Offices, 30 Wayne Ave
.\ilentown Pa. Charlotte Denver
Atllanta Chattanooiia Detroit
Baltimore Chicago Harrisburg Little Rock
Birmingham Cincinnati Hartford Los Angele
Boston Cleveland Havana Memphis
HufTalo Dallas Jacksonville Milwaukee

s Citv .\(innea|iolis Oklaho
Montreal Philadelph
Nash^-ille Pittsburgh
Newark, N. J. Portland
New Orleans Rochester
New York San Franci

Lockland, Cincinnati, Ohio.
Oklahoma CitvScranton Toronto

Irokine Wheeling

St. Louis Winnipeg
Syracuse

i Toledo Wash'

Write nearest branch if not familiar with name of our local dealer
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iContiiiiicti from page /4)

ard approved practice, and under the direction of

Virgil D. Allen, building inspector of Cleveland, and

the committee appointed b)' him at the request of

the Associated Metal Lath Manufacturers. This com-

mittee consisted of Prof. John H. Nelson, Case School

of Applied Science; L. H. Miller of the Bethlehem

Steel Co., and W. S. Lougee, a Cleveland architect.

Fig. 4

—

I'am-:l Nn. 2, Wood L.\th ox Wood Studding, After
THE Test

A. W. Zesiger, concrete engineer of the city building

department, acted with the committee. The construc-

tion was as follows:

Panel No. i was metal lath on wood studding ; 24-gauge

painted expanded metal lath stapled to 2 x 4-in. pine studs

at 12-in. centers and plastered with a cement and lime plas-

ter §4 -in. grounds, about SVz" over all.

Pane! No. 2 was pine lath on wood studding at 16-in. cen-

ters, plastered with a patent gypsum plaster on 54 " grounds,

according to the specifications of the leading manufacturers.

Panel No. 3 was constructed by wiring painted 24-gauge

expanded metal lath to 3,4-in. steel channels spaced at 12-in.

centers, plastered on both sides with lime and cement mix-

ture, making a solid wall 2" thick.

Panel jVo. 4 was a stucco wall such as would be built with

metal lath and cement plaster for the outside wall of a stucco

house. The metal lath was fastened directly to the studding,

then plastered and back-plastered between the studs, giving

a thickness of lyi". This side, which corresponds to the out-

side of a house, was placed next to the fire, as it was desired

to learn how far this kind of a house might prevent the

spread of a conflagration through a residential district. On
the outer side of the 2x4-in. pine studding, which would cor-

respond to the inner side of the walls of a house, 24-gauge

metal lath was fastened and plastered the same as Panel No.
1—metal lath on wood studding.

Panel No. 5 was made by wiring metal lath on both sides

of a studding 2j4" over all, built by fastening two ^-in. steel

channels together. The cement plaster was applied to both

sides alike, the same as specified in Panel No. 1, with -J4-in.

grounds, thus making a 4-in. hollow metal lath partition.

Panel No. 6 was fs-in. Sackett plaster board nailed to 2 x 4-

in. pine studding as specified by the leading manufacturers
of plaster board. The plaster known as "Imperial" was put

on l^-in. grounds in three coats.

Fig. 5

—

P.\nel Xo. 3. the 2-in'. Solid P.'\utition After Test

Fig. 6

—

P.\nel Xu. 4 .\ftek the Pike Test

The Test: Temperature readings on the interior

or fired surface were taken by electric pyrometers.

On the outer surface thermometers were placed at

three points on each panel. They were held in place

vertically by a plaster of Paris socket. Readings dur-

ing the firing were taken every ten ininutes.

The contours of the panels were taken by direct read-

ing of deflection. Wires were stretched horizontally

at three levels, fastened to the surrounding frames,

and about 3" from the plaster surface. The readings

were taken in nine points, three at each level.

The log of the test was as follows

:

Panel No. i, metal lath on wood studding, was fired for

two hours. It took 30 min. to bring the temperature up to

1700° F. and for the remaining hour and a half it ranged

between 1700° and a maximum of 1912° F. At the end of

the two hours' fire the door was thrown back and water

(Continued on page 78)
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(.Continued from page 76)

from the city hydrant directed against the hot panel through

a l>^-in. nozzle within one minute after the door was opened.

The appearance of the specimen after this abuse is shown

in Fig. 2.

After it had cooled the metal lath and plaster were torn

down to see what the action had been on the wood studs

and outside of wall. Fig. 3 shows that what was left of

the studding was charcoal, but that the outside of the wall

was still intact and in a condition to resist more fire.

Panel No. 2 , wood lath on wood studding, was fired in the

same way for two hours, reaching a maximum temperature

Fig. 7

—

Panel No. 4 Partly Torn Down

of 1865°, but before the first hour was up, it was observed

that all but the outside shell of palster was destroyed and

that was gradually cracking and opening up, allowing the

cold air to enter the chamber, with the result that it held

together long enough to give it the two hours' fire. After

the water had been thrown on it, there was nothing left, as

is pictured by Fig. 4. The committee seemed to be of the

opinion that had the water been thrown on the hot wall at

the end of the first hour, there would have been total destruc-

tion then.

Panel No. S- This was metal lath on steel studding, 2-in.

wall. This partition got the required heat of 1700° to a

maximum of 1929°, and at the end of the two hours' fire,

water was thrown against it as on the other partitions, but

with the exception of the washing off of an unappreciable

quantity of the plaster that had recalcined under the intense

heat, the partition had the appearance of being able to go

through another such test successfully.

Fig. 5, which is the view of this panel taken after "fire

and water," shows the wonderful performance of this light

2-in. partition. Within the first IS minutes of fire, a formation

of steam from moisture between coats, scales off a section of

the second coat on the extension wall.

Panel No. 4 was a stucco wall built by fastening metal lath

to wood studding. The mixture of the cement plaster used

in this wall was particularly designed to prevent hair cracks

and other imperfections to which stucco walls under alter-

nating weather conditions, when not properly built, are sub-

ject, but it seemed to stand the abuse about as well if not

better than Panel No. 1. This furnace was fired the full

two hours, the highest temperature reached being 1943°.

Fig. 8

—

Panel No. 6 Completely Wrecked

Fig. 6 shows the condition of the wall after "fire and

water" and Fig. 7 shows that after tearing the fire side of

the wall off after cooling the wood studding was in much

better condition than in Panel No. 1, and that the outer side

of the wall was intact

Panel No. 5. Four-in. hollow metal lath—supposed to be

the most efficient fire retardant of the light partitions—lived

fully up to all expectations. It had full two hours' fire,

reaching 1976° at the highest.

The metal lath was slightly exposed on the inside of the

wall, but unquestionably a similar test might well be repeated

several times before the partition would be destroyed, as the

outside of the wall has received no damage as yet an.] the

fire-side is good for quite a further time of service to protect

the outside from heat.

Panel No. 6 was plaster board on wood stu.ldmg. This

partition had a total fire of 74 min. at a maxinuim of 1562°,

and then water was allowed to flow on it a', low pressure

to quench the fire in the partition and aftfr that the full

stream was turned on for half a minute, with the result

shown in Fig. 8. Fig. 8 shows the debris at the base of the

furnace and in this picture is quite clearly shown the method

of measuring the heat in all of the furnaces. The couples

connected by wires to a pyrometer are run down into the

protection tube which projects into the furnace.

It is interesting to note that the panels using steel

studs showed the greatest deflection under heat attack.

There was not enough left of the wooden studs to

buckle, and they failed as they stood, with little change

of position.

As the time for swinging the door open drew near,

block and tackle were adjusted, and a large sheet

iron the size of the door was placed ready. The
firemen with the hose line were ready. The stream

was always directed at approximately right angles to

the surface. At a signal, the door was swung open,

the sheet-iron shield placed in front of the white-hot

"fire-place," and the hose turned on. Every endeavor

was made to reproduce the most extreme possibility

of actual fire destruction.

The test was witnessed by engineers, architects,

insurance men and others interested in fire protection

(Conlimied on page 82)
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Qualit)/" c^lways
"Buying cheap goods to save money is

like stopping the clock to save time."

When the cheap mixer breaks down 500 miles

from the factory, the contractor who thought he

was getting a real bargain, will wish that he had
paid a little more money and ptirchased a real mixer.

We know that the

ChainBelt^fixcr
"The Mixer with the Bulge"

is less Hable to breakdown than any other Mixer

on the market.

But we would like to have you, yourself investi-

gate, Mr. Contractor. Ask our nearest representa-

tive to show you one of our Mixers in operation on

a job and ask the contractor on that job what he

Dollars to cents he says, among other things, "No

Ihe Mixvr with the Hul(t"

thinks of the Chain Belt Mixer.

more trouble-making gear-driven machines for me."

"Chain Belt" is the name of the monthly magazine issued by this company,

is full of valuable information about concrete

work, with illustrations of different jobs and [

—

data on their cost. This is not a catalog, but a

house publication of interest to every engineer,

architect, contractor, city official, road com-

missioner — everyone who has to do with

concrete work.

A copy of "Chain Belt" will be sent free to anyone who is

actively interested in concrete, providing they give us the name of

the company they are connected with and the position they hold
with them. Send in your name early.

It

Chain Belt Co., Milwaukee

Baltimore, Md.,
Boston, Mass.,
Chicago, 111.,

Cleveland, O., .

Columbus, O., Ohio Co
Des Mo , la.,

Detroit,
Kansas City, Mo..
Memphis, Tenn.,
New York City,
Philadelphia, Pa.,
Pittsburg, Pa., .

Portland, Ore.,
San Diego, Cal.,
San Francisco, Cal..
Seattle, Wash..
St. Paul, Minn.,
St. Louis, Mo.,
Vancouver, B. C,
Winnipeg, Man., Can

rAGENTS =
Henry H. Meyer Co.

Underwood Machinery Co.
W. B. Louer, 900 Old Colony Building.
McKenna Company, Osborn Building.

Crete Machy. Co., Columbus Savings & Trust Bldg.
Globe Machinery & Supply Co.

Palmer-Bee Company.
James P. Sprague.

W. B. Troy, Jr., Memphis Trust Building.
Henry J. McCoy Co., 65 Dey Street.

Standard Supply & Equipment Co.
Standard Supply & Equipment Co.

Loggers & Contractors Machinery Co.
Theo. F. Snyder, Builders Exchrnje.

A. L. Young Machinery Co.
Loggers & Contractors Machinery Co,

R. B. Whitacre & Co.
Frank Fraser, I 16 No. Main Street.
Dominion Equipment & Supply Co.
Dominion Equipment & Supply Co.

.Z.A lazy m
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Why Users of "The Standard" Low Charging

Batch Mixer Will Buy no Other

What are the substantial reasons for

the enviable position of "The Standard"
Low Charging Concrete Mixer?

What is the source of enthusiasm
which every contractor and user has

for "The Standard" Batch Mixer?

What qualities does it possess which
compel the contractor, after having used

"The Standard" to consider no other

Mixer?

What advantage does the contractor

using "The Standard" enjoy day by
day which convinces him that he has

the best mixer?

What causes contractors using "The
Standard" to report that they would
not exchange for any other mixer, no
difference what the price?

What is the explanation for contract-

ors everywhere ordering "The Stand-

ard" Low Charging Concrete Mixer,

frequently exchanging or discarding

other machines costing two or three

Low Charging Simplicity Results

"The Standard" patented Low Charging open drum whereby

the materials are charged into the mixer from a low platform

about two feet from the ground is perhaps the most important

and highly appreciated feature.

'The Standard" simplicity is another of the principal fea-

tures. Only the mixing drum, simply connected to the power

for driving.

"The Standard" open drum enabling the batch to be in-

spected while mixing, results in high grade uniform concrete.

The Standard" patented semi-automatic discharge is oper-

ated from either end of the drum.

"The Standard" simple equipment is built compact and light

and can be moved to the best mixing location on the job in a

moment's time.

"The Standard" easy of access to all parts including interior

of the mixing drum. ....
"The Standard" moderate size outfit has surprisingly large

mixing capacity per day. Not necessary to purchase big

machines.
"The Standard" can usually be placed in cars for shipment

without taking apart except removing platform which is held

by four bolts.

"The Standard" weight is not excessive and transportation

charges by freight or drayage are reduced to a minimum.
"The Standard" is economical in first cost as well as econo-

mical in operating cost.

"The Standard" all regular sizes in stock at factory, ware-
houses and agencies ready for immediate shipment.
"The Standard" special designs to meet particular require-

ments often alfoid great saving in operation.
"The Standard" built in capacities 2 to 40 cubic feet per

batch, 20 to 300 cubic yards per day.

Advantages which the contractor enjoys

and disadvantages which he escapes when
using "The Standard" Batch Mixer

"The Standard" is low charging. The materials are charged
into the mixer from platform about two feet from the ground,
avoiding building high platforms with long runways or pur-

chasing compHcated charging hoists and hopper arrangements.
"The Standard" simple construction is always ready for use,

and avoids frequent break downs, so common with all com-
plicated machinery, especially when subject to rough usage

"The Standard" easy running avoiding unneces-
sary friction, requires less power, less fuel and less

attendance.

"The Standard" moderate weight machine can be
easily moved from job to job, avoiding excessive
freight charges or heavy hauling expense. The mod-
erate weight machine can also be located any place
on the job, often avoiding much manual labor.

"The Standard" special designs to

meet peculiar requirements frequently
save heavy expenses,
"The Standard" users will find they

enjoy numerous other advantages and
escape many additional disadvantages.
"The Standard" new Catalogue No.

29 now ready. Our new "cart charger"
and other special as well as regular
designs described in this catalogue will

save hundreds of contractors, thous-
ands of dollars before the year 1912 is

over. Will you be one of them?
"V'our name bring* a catalogue. Writc
for it today.

The Standard Scale and Supply Company
NEW YORK

136 West Broadway

PHILADELPHIA
35 South Fourth Street

PITTSBURGH
243-245 Water Street

CHICAGO
1345-1347 Wabash Ave.
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"The Standard'' Complete Equipment for Contractors

"The Standard" Hoists and Elevators

In addition to the hoisting outfits which we are pre-

pared to furnish in connection with concrete mixers, we

also offer "The Standard" Hoist with either gasoline or

steam power specially designed for building construction,

and contractor's use, for either single line hoist or double

platform elevator. Write for our hoist catalog specifying

the special equipment which you may require.

The Eclipse Concrete Stone or Block Machine

The Eclipse face-down concrete stone machine has many desirable

features such as adjustability, simplicity, rapidity in operation, accuracy,

high quality of stone, low first cost and operating cost.

The Eclipse is adjustable in that one machine will make stone 4

inches to 12 inches wide and 4 inches to 18 inches long, and can be made

up to 24 inches long by securing e.xtra plates.

The cost of extras for other machines, for making these various sizes

of blocks would alone be greater than the first cost of the Eclipse.

Write for Stone Machine Catalog.

The Perfect Brick Machine

I^arge capacity. Low Price.

The Perfect Brick Machine is automatically operated by either hand or

foot or both, constructed of steel, superior because of its rapidity, simplicity

and durability. The fastest machine on the market.

With this machine three to ten thousand bricks can be made per day

by one to three men.

Write for Brick Machine Catalog.

"The Standard" Pumping Outfits

"The Standard" diapliragm pattern uf pump direct connect-

ed to a gasoline engine is extensively used for pumping drain-

age water from trenches, cellars, coffer-dams, etc.

The pumps have large waterways adapting them to pump

muddy, gritty water or sewerage, etc. The diaphragm is of first

quality rubber, and the suction valve is metal, rubber faced, and

is so placed that it is easily removed for cleaning.

"The Standard" pumping outfits are mounted on skids or'

trucks and furnished in capacities of 3,000 to 12.000 gallons per:

hour.

If interested, get our special catalogs on: —'The Standard'' Pumping Outfits, including

Gasoline and Power Pump: ''The Standard'' Two-Platform Material

Elevator: "The Standard" Trucks: "The Standard" Scales

The Standard Scale and Supply Company
NEW YORK

136 West Broadway
PHILADELPHIA
35 South Fourth St.

PITTSBURG CHICAGO
243-245 Water St. 1345-1347 Wabash Ave.

E):
:E1
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(Continued from page 78)

and building materials, from many parts of the coun-

try. Among those present were: Chief Wallace of

the Cleveland fire department; V. D. Allen, the in-

spector of buildings ; C. F. Ringer, building inspector

from Milwaukee ; C. H. Patton, manager of the Cleve-

land Inspection Bureau and representing the Under-

writers' Laboratories of Chicago ; J. McMahon, build-

ing inspector, from Toledo; S. A. Dies, building in-

spector, Pittsburgh; Frank S. Barnum, architect for

the Cleveland board of education ; Ira H. Woolson,

consulting engineer of the National Board of Fire

Underwriters ; W. B. Uniack and L. Redding, assist-

ants of the Ohio state inspector of workshops and

factories
; J. Norman Jensen, Chicago building depart-

ment ; J. W. Stromberg, Clinton Wire Cloth Co. ; L.

J. Neale of J. B. King & Co. ; H. B. McMaster, com-

missioner Associated Metal Lath Manufacturers; Fred

W. Elliott, Ohio State architect; Dr. C. W. Kanolt

of the United States Bureau of Standards; E. A.

Roberts, secretary Cleveland Builders' Exchange; W.
]. McSorley, general president Wood, Wire and Metal

Lathers' International Union ; H. G. Goodwin, build-

ing inspector, Akron ; A. R. Kellogg of the National

Plaster Board Co.

Steam Curing Concrete Products

{Continued from page 32)

distance as the steam will move in all directions from
the openings. There is no objection to the perforated

pipe except that in case the perforations are made too

small the pipe must be de-drilled and the average con-

crete products plant has no facility for drilling and in

consequence the pipe must be taken to some machine
shop to be drilled. With our method the manufacturer
can regulate this himself by means of reducing bush-
ings. The openings nearest the main feed pipe should
be smaller than those toward the discharge end as
otherwise all the steam will escape through the first

openings and there will be no steam in the other end
of the kiln. This feature should be watched carefully

when the kilns are used the first time and the openings
reduced to the proper size.

Principles of Steam Curing

I do not for a moment claim to know the last word
about this process of steam curing of concrete prod-
ucts, but my experiments, backed by actual tests of
commercial size products, give me very strong evidence
in favor of my conclusions. The trouble with most
discussions of this subject is that hasty conclusions
are drawn by the authors based on mere guesses and
theories, not substantiated by actual tests. Some
manufacturer puts in a steam curing plant, cures his

block for 24 hours or more, and then picks the edges
with his fingers and immediately remarks, "By George,
these are twice as strong as block cured by sprinkling
for 28 days." Soon after, he is visited by a manufac-
turer from another city and proceeds to show him his
kilns and block and repeats the assertion. The second
manufacturer, for fear of being behind the times or
displaying ignorance, immediately agrees with him.

Simmons Sectional
Concrete Pile Casings
Are Carrying the Dead Loads of Buildings and

the Live Roads of Railroads

Over 2,000 Linear Feet are
SupportingNew York

Structures

For underpinning and

where head room is lim-

ited, this construction of

a pile is unequaled.

We have instances where

a pile has been driven

over sixty feet without

losing its alignment or

buckling.

rhey can be hammered,

jacked or jetted in place.

Piles of any ultimate

length can be buiit up

during the progress of

driving.

The sections can be made

from 4 to 20 feet long to

suit the conditions. Our

stocks can be drawn from

to supply any desired

length of piles.

Send for circulars and

prices.

We are equipped for all kinds of Special Ma-
chine Shop Work—in Piping, Columns, Rail-

ings, Roof Structures, Cold Storage, Flag

Poles, Fittings, Valves, Tools and Specialties

for Contractors, Engineers, Water Works and
Industrial Plants.

JohnSimmonsCo.
101 Centre Street New York
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Solving a Big Question
I lif sirein paving cjuestion is one of the hi^ quesiioiis tudav bel'ure the coun-
lr\

.
l~ormer methods of construction cannot be used with satisfactory resuhs

:is sucli streets cannot stand the heavy loads of motor trucks and the gruelling
wear tf automobiles. Concrete pavemeilts have been tried in various sections
of the country and have practically solved the street paving question as they
li;i\e proven most satisfactory and have incurred very low upkeep expenses.

Ransome Street Mixers
are and have lieen used on a large aniouiu ol street paving work. Not con-
tent with our original designs we have been following closely the
various jobs and have incorporated in our latest designs the No. 60 and No.
61 every practical idea received from this study. Both of these Ransome
Street Mixers are far ahead nf anything yet offered for street paving work.
I'he No. 60 is steam driven and has a capacity up to 14 cu. ft. of loose ma-
terial. The No. 61 is ga.soline driven and handles up to 20 cu. ft. of loose
material. Roth run in either direction and are equipped with gravitv swing-
ing distributing chutes. We will he glad to send you further details.

Th€ "Raniome 1912 Mixer Catalog" will make you "mixer wite" . Send for it.

Ransome Concrete Machinery Co,
DUNELLEN, N. J.

W. E. AUSTIN MACHINERY CO., Southern Sales Mgrs., Atlanta, Ga.,

New Orleans, Houston, Dallas, Memphis.
W. B. HOUGH CO., Monadnock Block, Chicago 111., Minneapoli*, Dts Mciscs, Detroit , ladianapoiis

BOSTON—6 Bemcon St.
CINCINNATI—Merchants Bide
COLUMBUS—129S Fair Ave.
DENVER—Mint & Smelter Supply Co
EL PASO—Mine « Smelter Supply Co
KANSAS CITY— 710 Victor BJdg

MEXICO CITY—Mei. Mine ft S
Supply Co.

MONTREAI F. H. Hopkins & (

NEW YORK—U33 Broadway.

S?"i-*°.^y."''^~'^°"""'^"*'"'"' 8'<*K SEATTLE—N. B. Livermore ft Co.PITTSBURGH—Keystone Bldg ST. LOUIS—Chemical Bldg 31-99

SALT LAKE CITY—Mine ft Smelter
Supply Co.

SAN FRANCISCO—N. B. Livermore
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(Continued from page 82)

and before long this opinion is regarded as actual fact

by almost everyone interested in the subject. As a

matter of fact, it is a mere guess, not substantiated

by actual tests. Steam curing by this method acceler-

ates the hardening of concrete products by about ten

days, but not by the period of 28 days.

I had the pleasure, together with R. J. Wig, now of

the U. S. Bureau of Standards, to make the first ex-

tensive scientific series of tests on steam curing con-

crete products, both under atmospheric and high

pressures, and all statements that I make in this dis-

cussion are based on the results of these tests.

What Mr. Jones or Mr. Smith says about the

strength of steam cured block applies also to what is

often said about what happens when steam is fed

direct from the boiler or engine or through a body of

water. Most of these discussions are individual the-

ories not backed by any actual tests, and it is time the

concrete product manufacturers gave serious attention

to the subject.

Saturated steam is steam at a temperature due to

its pressure and is developed in the presence of a body

of water and not heated after it is withdrawn from that

body. Super-heated steam is steam at a temperature

higher than that due to its pressure and to attain this

has been heated after being withdrawn from the gen-

erating body of water. Water in the presence of

superheated steam will flash into steam. Cold water

in the presence of saturated steam will reduce the tem-

perature thereof until it is all of the same temperature

and cause condensation. All steam drawn from the

ordinary steam boiler is saturated and may either be

dry or wet. Dry saturated steam contains no par-

ticles of water ; all the water is in the form of a gas.

Wet saturated steam carries with it small particles of

water, not in the form of gas. It is obvious that

neither dry nor wet saturated steam can extract

moisture from a colder body than itself as it is already

saturated with all the moisture it can hold. As soon

as saturated steam leaves the boiler it loses heat by
radiation through the steam pipes and begins to con-

dense. This is actually what happens when steam is

fed from a boiler to a steam curing kiln. Before it

enters the kiln the temperature is somewhat lower
than when it left the boiler and the temperature in the

kiln itslf is so much lower than that of the boiler that

the steam then condenses very rapidly. It cannot
therefore extract moisture from any concrete block in

the kilns but rather gives up moisture to these prod-

ucts. The only way moisture could be extracted from
the block would be to heat the kiln by external means,
in other words, convert it into a steam boiler. There
is nothing else that could happen when the kiln doors
are closed and the kilns are filled with steam, for the

steam is already saturated and if moisture could be

extracted from the block under such conditions it

would have to take the form of steam and cannot hi

converted into steam by any other means except heat-

ing externally. This is one of the first principles of

steam engineering and knocks in the head any theory
that steam fed direct from the ordinary boiler (with-

out superheating) ii)to a steam curing kiln, will extract

moisture from the biock.

To say that steam under these conditions does ex-

tract moisture from t^ie block is equivalent to say; :;

that if water is placed in a closed and air tight vessel

and steam allowed to come in contact with it the water

will evaporate. The exact opposite is what actually

occurs, as amply illustrated in the case of a closed

steam header. Such a header will always contain wa-

ter of condensation. The closed end of 'a steam pipe

acts in the same manner. If the water could be evap-

orated it would be creating energy out of nothing.

In the article in Concrete previously referred to it

is said : "The virtue of a concrete curing kiln is not in

its heat, but in the moisture supplied the product at

the time crystalization begins, etc. * * * Steam
is hot and unfit for the curing of concrete products.

* * * In constructing a kiln the main object

should be to produce dampness." These statements

are made through a misunderstanding of steam and

also through a misunderstanding of what actually

occurs in the hardening of cement. Heat is just as

essential to the curing of concrete as moisture. The
mere fact that cement heats up in setting proves this

contention and is further demonstrated by the fact

that products cured in high pressure- steam up to 80

pounds per square inch are much stronger than those

cured by any other process.* Moisture is essential but

is supplied by saturated steam and as explained before,

all steam taken direct from a boiler is saturated, and

the very best way of producing dampness is to fill the

room with saturated steam.

The temperature of the kilns is very important. In-

asmuch as the steam is always saturated when used as

above, the temperature of the steam room may be as

high as is due to the temperature of the steam. This

will never exceed 212°, as that is the temperature of

steam at atmospheric pressure. The heat is just a-;

essential in curing concrete pro lucts as is moisture.

However, heat alone is not sufficient. It must be com-

bined with moisture. That is why an atmosphere of

steam is an ideal one, so long as the steam is satur-

ated. Regardless of the pressure, the temperature of

the room may be as high as that of the steam itself,

and as already said, this temperature will never exceed

the temperature of steam at atmospheric pressure un-

less a steam-tight compartment is used, such as

a cylindrical steel high pressure kiln. In such

a kiln the temperature of the wiln will correspond
with the temperature of saturated steam at what-
ever pressure is used. The best results are to be
obtained in the use of high pressure steam, as shown
in the great strength obtained in concrete products
in tests which have been made using high pressure

steam.

Feeding the steam through a body of water does no
liarm but is unnecessary and wastes too much heat.

To put a closed steam pipe into a body of water and
thus evaporate the water by feeding live steam through
the pipe, is ridiculous as it is repeating the process

that actually takes place in the steam boiler. It

amounts to making a boiler of the steam kiln. No
openings whatever should be made through the roof

(Conthnied on page 86)

^84]

•The attention of the reader is called to an article elsewhere ih
is issue which abstracts a recent report on thia subject made by tfcc

i. Bureau of Standards.
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r».-yj Ouitii—1,0 to 3S Cubic Yards an Hour
Weight 4700 lbs. Furnished with steam, gasohnc or electric power

K-80 Outfit—12 to 18 Cubic Yards an Hour
Weight 3200 lbs. Furnished with steam, gasoline or electric power

K-60 Outfit—S to 8 Cubic Yards an Hour
Weight 2300 lbs. Furnished with gasolnie or electric pc

Join the Army

of Eureka Users

The Eureka is the greatest

Money Maker ever built

for the up-to-date con-

tractor.

Select the size best suited to

your needs and let us place it

on your work.

Wc want yi»u to test

it out thorou,t^hly —
change the propor-

tions and see that they

run true to schedule,

use it on any class of

material, examine the

concrete and satisfy

yourself as to its final-

ity, show its work to

your city engineer or

architect, convince
yourself that it is built

to last.

If not fully convinced

that it is all we claim

and superior to any
concrete mixer you

have ever used, return

it to us and we will

])ay the freight both

ways. No one can

make a fairer propo-

sition than this—and

we mean exactly as

we advertise.

Ask for C?.talog 16.

Eureka Machine Company
LANSING, MICH., 60 Handy St.

General Eastern Agents, W. V. Johnson & Co., 1 Madison .\ve.. New York.
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iCviitimicil from page 84)'

unless it is to exhaust the steam when opening up the

kilns in order to take out the block. Steam rises and

if there are any openings in the kilns the steam will

escape through these openings and will not circulate

throughout the kilns, and in the case of the method

suggested in the May issue of Concrete by Mr. Burns,

the steam or vapor will rise from the pipe or water

tank straight up to the roof of the building and escape

through the openings. With our method the steam

would rise up the side walls of the kiln, flow straight

up and also escape through these openings, whereas

without the openings most of the steam will strike the

side walls, rise to the roof, meet in the center and flow

downward again to the steam pipe. Some of it will

flow straight upward from the pipe a little distance to

one side of the pipe. There are quite a number of

()lants using this or similar methods, with satisfactory

results.

High pressure, steam curing gives far better results

than the atmospheric pressure, but the initial expense

is considerable, so (m that account we adopted the

method described, but our kilns are so built that we
could install the other system at any time. Atmos-
pheric steam curing for two days makes the product

about as strong as it would be in ten days when cured

by .sprinkling, but the big advantage is that the block

attain this strength before they have to be removed
from the pallets and thus there is no danger of break-

ing the edges or corners of the block.

I can substantiate all the statements and conclusions

given herein by a. series of tests which Mr. Wig and
I made five years ago, and another that we made soon

after for the goveriunent laboratorv at St. Louis, Mo.
It will be interesting to readers to know that the gov-

ernment has made tests on curing concrete products

in an atmosphere of steam up to 1000 pounds per sq.

in. pressure and the results have been very satisfac-

tor}'. This test may some day be adopted for testing

the soundness of cement. As Concrete published a

synopsis of my first tests in .\pril. 1911, I will not

include them in this article.

Better Suburade and Fewer Joints
(Coiilinited from /.,.(;.• .^-'>

been jiersonally responsible for the success of the

Wayne County work, and have built up a reputation

for a quality of work which they hesitate to sacrifice

for a small additional expenditure, believing that the

general public will remember quality when price has

been forgotten. At the same time the ^^'avne County
Commissioners are also anxious to make the $2,000,000

bond issue, the proceeds of which they ar^ spending at

this time, build just as many roads as possible, and if

any unnecessary clement of expense can be eliminated

with the result that 5 or 10 per cent more roads can

be built, they want to eliminate that expense.

The roads built in Wayne Count)' last year cost a

little more per sq. yd. than those built the year before,

and this was due in a large measure to the necessity

for additional sub-grade work on some of the high-

ways, and also to the fact that long hauls for materials

were necessary on some-of the roads which were being

built ai considerable distance from the city and from

lines of railway transportation. The roads built last

year, which this spring developed the few cracks which

led to a determination to eliminate them by the use of

longitudinal joints, are on particularly bad soil, over a

soft foundation where it was not easy to build up and

make a firm sub-grade. This condition exists on part

of the river road and on part of the Michigan avenue

road.

There is a feeling, however, that the longitudinal

joints may not be necessary, and only two miles of

road with the longitudinal joints will be constructed.

Some of those closely identified with the work are con-

vinced that the few cracks mentioned are due entirely

to the foundation and drainage conditions. In this

connection it should be mentioned that the drainage

problem is an important one which goes hand in hand

with road building. The Wayne County Board is

learning this of late in trying to solve the drainage

problem along the highways which it builds, so that

these highways may be properly protected in all sea-

sons ; but where the surrounding drainage systems of

the county are so high, as they are in many places, it

is impossible to put down road drainage which the

County Commissioners flo put down, to the proper

depth, without inviting a back-flow in time of wet

weather. It is evident that the matter of drainage will

have to go forward along with the road building if

road building problems are to be permanently solved.

Still other innovations are in the wind in Wayne
County work, and it is not at all unlikely, Concrete-
Cement Age has reason to believe, that the trans-

verse joints in the' roads will be at least 50' apart in-

stead of 2.S' as at present. The Wayne County roads

have been built of concrete 7" thick, all of the early

roads having been built on a sub-grade which had a

crown like that of the finished pavement, of %" to the

foot. Now that this sub-grade crown has been elim-

inated, the commissioners find that they are using more
concrete and that instead of a road 7" thick at even,'

point, they are putting in the concrete fully 8" thick

in the center. It is not unlikely that the thickness of

the road will be decreased to 6^" or even to 6" in the

near future. The very first concrete road put down in

the county was but 6J/2" thick and it has been entirely

satisfactory. It has been the policy to err on the side

of safety rather than to have any failures to bring dis-

credit on the good work of the Board, but it is argued

that should the thickness of the pavement be decreased

and a 10 per cent saving made in cost, the road builders

could well afford to have a .S per cent loss by error,

whereas the repair cost at present is negligible. It is

also felt that an extra expense in compacting and level-

ing the sub-grade will help to make it possible to reduce

the number of pavement joints. Great attention is

now being given to sub-grade.

ARTIFICIAL MARBLE AND GRANITE CON-
L^retf. Twelve valuable special proces.ses. including:

—

moldini; Concrete-Marble: "veining" artificial marble:
molding Granite-Concrete: imitating tool dressed granite;

molding "polished" Concrete-Marble: coloring Concrete;
permanent siliceous colors: molding "Marble-Lumber";
making composition molds and face-plates; preventing
sticking; molding Terrazzo floors: facing concrete. 12
special processes

—

$1.00—Complete. Circular free. A. A.
Houghton, Northville. Mich.
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The Coltrin Mixer in General (contracting

A Coltrin Mixing Concrete for Reinfoiced Tank Floor. S, S. Thos. Maythem. Krohn Bros., Butl.i '.
' :• ,. i

:

The Coltrin Continuous-Batch Mixers
SHIPPED ANYWHERE ON FIVE DAYS' TRIAL—WRITE FOR CATALOG.

THE KNICKERBOCKER CO., Jackson, Mich.
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Much Attention to Concrete at American

Road Congress

It is announced that special attention is to be given

to the use of concrete in road construction at the ses-

sions of the American Road Congress to be held in

Atlantic City, September 30 to October 5. While con-

crete is virtually a newcomer in the field of road-

making its adaptability to modern traffic conditions has

gained for it recognition among highway engineers.

Logan Waller Page, Director of the United States

Office of Public Roads and active President of the

American Road Congress, has just announced that the

exhibit of the government at Atlantic City will con-

tain a model of a modern concrete road. There will

also be models showing all other types of roads.

The highway departments of every state in the union

will be represented at the Congress and some of the

leading contractors of the country will be among the

speakers. There will be a comparative analysis of the

contract and force account systems in road construc-

tion, and papers will also be read on the relation of the

contractor to the public official.

In the general discussion of these subjects many of

the existing difficulties encountered by contractors in

dealing with public officials will probably be straight-

ened out. It is believed that a better understanding
and more effective co-operation will be brought about
as a result of the exchange of views at the sessions of
(he Congress.

Under the contract system the work should be let to

the lowest responsible bidder. Unfortunately this is

not always the case. Under the force account system
the highway officials of the state, county or city under-
take the work themselves and engage laborers. The
contractors who will appear on the program have the
opportunity to show that better results are obtained by
letting out the contract to a contractor, and may point
out the weakness in the existing contract regula-
tions.

The American Road Congress marks the crystalliza-
tion of the entire road movement, which has led to the
investment of more than $150,000,000 annually by the
people of the United States.

More than half a hundred state, county and local
associations are now affiliated with the American Asso-
ciation for Highway Improvement and all of these will

participate in the big road Congress. More than one
thousand state, local and county automobile associa-
tions and clubs are affiliated with the American Auto-
mobile Association and all of these likewise will be
represented at the Congress.

More than 80.000 sq. ft. of space have been set

aside on the Million Dollar Pier for the exhibits of
the manufacturers of road machinery and road ma-
terials. The Association of Portland Cement Manu-
facturers has engaged a large space for its exhibits,

while individual members of the association have con-
tracted for large areas for their own special exhibits.

Many of the states have also engaged booths, where
they will hare on file maps and publications of various
kinds showing the location and character of their own
roads.

Active Tile Plant

The illustration shown herewith gives evidence

of the prosperity of concrete products business, in

central Illinois. A barge loaded at Hennepin, on

the Illinois river, by the Hennepin Cement Tile Co.,

Inc., has on board 1400-12" tile, 3400-10" tile, 5000-8"

tile, 4250-7" tile, 5000-6" tile, and 4450-5" tile, a total

of 23,500 tile, having an estimated weight of 375,000

Loading Tile on B.\rce

pounds. This barge was loaded from wagons, but

now the company has a slide down which the tile go

from the high bank to the barge, going down endways

at the rate of 42 tile per minute. The Hennepin plant

was built only last fall and got under operation just

as cold weather came. Since the last week in April,

the plant has made and sold more than 200,000 tile.

These tile are made on equipment furnished by the

Cement Tile Machinery Co.,* and are steam cured for

48 hours.

Before the Republican and Democratic National

Conventions made their Presidential nominations,

President Taft and Governor Wilson of New Jersey,

were invited to address the American Road Congress,

to be held at Atlantic City. September 30 to October

5. Both men, realizing the importance of the good

roads movement, promised to address the Congress,

and the situation has not changed since both of them

have become candidates for election to the Presidency.

It is not likely that they will appear together on one

platform in their autumn campaign except at the

American Road Congress. The Congress is a national

movement in which every one seems to be united, and

the fact that the American Association for Highway
Improvement, the American Automobile Association,

and the National Association of Road Machinery and
Material Manufacturers, will combine their interests

in the one big meeting, gives ample assurances of its

success.

Editorial Note—Editorial mention is made, page 60,

of a new compression roll machine for the manufac-
ture of concrete poles. After the "form" containing

this reference had gone to press it became impossible

to publish the article this month, although the descrip-

tion was then "in type" and "cuts" made for illustra-

tions. It will appear in a later issue.

* Waterloo, la.
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Why Take a Chance
on Crude Methods of Mixing Concrete?
Lay down your shovel and look around you. No matter how small the

yardage, first class concrete is worth while; and first class concrete is impos-

sible at prevailing prices, unless mechanically mixed. The old shovel and hoe

methods are obsolete— they don't pay. But surplus capacity and weight,

cost of operating, erection and haulage make a power mixer unprofitable on
the small job. There's no escape either way. The progressive contractor

MUST use the

HAND
MIXERSMITH

It is a batch mixer with a capacity of 2} 2 cu. ft.

—

a thoroughly tested machine, guaranteed to mix in

three turns of the drum — a MIXER capable of

reliable service under long, hard service — a REAL
mixer backed by the best and oldest firm of mixer
builders in the U. S. This machine will improve your
work and increase your income at the same time.

Write for our special Smith Hand Mixer
proposal and booklet No. 10

T. L. SMITH CO.
1326 Majestic Building, MIL\A^AUKEE, WIS.
CHAS. L. KIRK
1739 Liberty Ave.

PITTSBURG, PA.

CHICAGO, ILLINOIS
OLD COLONY BLDG.

M. S. SEIBERT & CO.
605 Wyandotte Bldg.

COLUMBUS, OHIO.
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NEW EQUIPMENT, METHODS and MATERIALS

In this department the Editors endeavor to keep our sub-

scribers informed upon new tools, methods, machines and ma-

terials used in this industry. It is in no sense a department for

the benefit of advertisers. To secure attention the thing de-

scribed must be new to our readers. No matter will be printed

simply because an advertiser desires it. Likewise .10 matter

will be excluded simply because the article described is not ad-

vertised in this paper. We aim to keep our readers inforrned--

suggestions for the improvement of this department are solicited.

A New Design of Street Mixer

The Ransome Concrete Machinery Co.. Dunellen, N.

y., has just jjut on the market two new types of street

mixers, the Xo. 60 and Xo. 61. There are many points

about these which are different from anything which

has been offered to date by mixer manufacturers, and

New Model of R.^nsome Stfeet Paving Mi.xer, Showing

Distributing Chute

machine complete with power is approximately 11,000

lbs.

The No. 61 Ransome street mixer will handle up to

20 cu. ft. of loose material and will mix from 40 to

60 batches per hour. It is regularly equipped with a

2-cyIinder opposed gasoline engine and a 20-ft. dis-

tributing chute. It is arranged with a clutch by which

the drum can be thrown out and remain idle while the

machine is traveling along the rod, and it is also

equipped with a traction device adapte I for moving in

either direction. A notable feature of this outfit is the

fact that the over-all height has been kept within 11

ft. 2 ins. This has been done by eliminating the charg-

ing hopper and emptying direct from skip into mixer.

The flriving wheels are 44" in diameter and the

front wheels 40". the tires being 10" and 8" respec-

tively. By using these large wheels an 18-in. clearance

above the ground has been made possible, thus avoid-

ing anv jacking up of the machine to clear manholes

which are liable to project 12" or more above the sub-

grade of an unfinished street. When desired, flanges

may be bolted to the tires, thus making the outfit suit-

able for operation under the machine's own power on

trolley tracks, etc. If the outfit is to be drawn behind

a trolley car at high speed, standard flanged wheels

may be readily substituted for the ones regularly fur-

iiishetl as the wheels are easily taken off inasmuch as

the driving axle is mounted in split boxes and the

front axle can be swung around and the wheels slipped

off.

All of the ciperating levers have been brought adja-

cent to ihe operating platform at one side of the ma-
chine. The steering wheel is in front. The line shaft

the design has been made Ijy the Ransome company

after a long .study of the street-paving contractor's

problems. The No. 60 machine is a steam driven out-

fit regularly furnished with 10-ft. distributing chute

capable of handling 14 cu. ft. of loose material, and

will mix 40 to 60 batches per hour, depending upon

the speed which the material can be fed into the pivot

hopper. The engine is 8 h. p. and the boiler 9 h. p.

The machine is arranged to drive in both directions

along the work.

The various levers controlling the operations of

hoisting, discharging and traction are all brought to

one point and the entire operation can be controlled by

the engineer. The chute will swing through an arc of

approximately 180° while the discharge point is 3' 7"

above street level. The outfit is mounted on 20 and

28-in. wheels with lO-in. tires The net weight of the

{Continued on page 92)

\\ c are the sole agents in United States, Canada
an<l Mexico for

Meyers's German Cement and Liquid
For Patching All Kinds of Cement Work

We have a large stock on hand. Prices as follows

:

1 Kilo Can »1.50
2 Kilo Can 2.75

4 Kilo Can : S.00

Barrel powder. SO Kilos, per kilo SO
Demijohn liquid, 68 Kilos, per kilo 8S

All prices f. o. b. New York City.

We also handle Dugan's Invisible Patcher for patching all

kinds of l^imestone and Bluestonc.

MICHAEL COHEN & CO.
St, James Bldg.. Broadway and Twenty-sixth St.

NEW YORK CITY.
Asf-ata for the Southern Statei. Misaouri, Kansas and Oklahoma;
The Vorl Tool Co.. 910 East I9lh St.. Kansas Cit». Mo.
Agents for the Pacific Coast. Eccles & Smith Co., 71 First

St.. San Francisco. Cal.

Agents for Chicago. III., and vicinity, Messrs. Brunner &
Lay, 570 West Polk St.. Chicago. IIL
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THE KOEHRING
3 In 1 Principle of Mixing Means Three Times as Much Mixing

Thrfr timet) aa much mlxIriR In ii slv
the tlmo.

It \a nil (III

actions In tlit- h
nrtlon of iim^t

Thoro \h :i

hIc1.ci and rnd-ti

I nqiiul amount of mlxlntt In c

liny (

nt the bottom imd llftlnc and pourlntc of material from thu
. . . .aklng the mutiTliil over aiialnat the heavy casldrum hcadK

and A cataract flow uff tlu- Inner end of the dltteharKe chute, producing a thorouBhneiw of mlx-
tnK. a rapidity of mixing and a uniformity of mlxlnK no other machine equals.

There are nlmoxt CQually Important ndvantaKCH In (he mechanical conHtructlon of tin-
Koohrln^ Mixer.

The heavy east special metal KoehrlnK drum will outlast the ilruni of any oiher mixer.

The truntun rollers are keyed onto the arlcs and rotate as a unit precisely In the ttatne
llroad truck, maklnit Imttosslblc "wabbly" drums and rollers.

The chafKinK bucket raises to nearly vrrtlrul pdHltlcin. rnabllia.' all material to p(u« Into
drun VI I hi uiidin

Wl
irki't.

aluk'iii

KOEHRING MACHINE CO., Milwaukee, Wis.

KOEHRING MIXER AGENCIES
lore, Md.—Thomas M. Brown, 32 Knickerbocker lildK.
iKliani. Ala.— J. V. Honatloo Co., 8th Floor Woodward Mldkv
I. M«»s. !•". (), Johnson. 70 Klliiy Slrwl.
Monl. Montun.i Mm.- .<.- Fl.i- fn iiil W. Galena.

«tnn, S. C- Cjiroiln;! i'..ril,r,,l nr Co.
;o. III. Kc.i'hrlni: M;ii I

i '. nulOB Ga« UldK.
bus, Ohio VVIIIIniii^ ' Iv Co.. 8th Floor nruniion BldK.

. Tc«ii» u ni T lull. Ii ' '" riincrrc St.
r. Colo. II .-^ lilt, tnii III I M 111 \ ,,h:iii llldu
1, Mich. l^o.Hl K.iH.I- .Mii.iir, . .. 1

Ills III..! IlldK.
o Tei.s Wiii i.n.iiiiu... . ,, III II II- l;, in, .T BldK.
Kapids, Mich \ H /l.ii.ii.ic,, Jll H an DldB.

rk, N. J.— .\bbey-Br.>i
linilliiiiiiil I'o., ::os Palace BldK.
.'iU |.:.s.si'X KldK.

L«.—Wm K Joor. S02 Pirrln BldK.
P«.—Lee T Ward Co . (ISH Bourse Bldn
-Carlln Machinery & Supply Co., Sandunky and l.acock Bts.

Sail lake City,
rCo , 144 <-utler BIdtt

:tlO Atlas Blk
1.— Hicks, Nell A Marks, 0U4 Mission St.
s—Alamo Iron Works,
i>ran Knglneerlnit Co., 1240 Flrsl .We . So
K Hobldeatix, l.'illl Chcmhsl Mlilc

a:

Little Giant Concrete Mixers will fill

every want in Concrete Mixing,
Made in three styles:

Model A—Hand Power
Model B2—2 Hopper Power with Zyi H. P.

Engine.
Model B3—3 Hopper Power with 3^ H. P.

Engine.
Make perfect concrete.
Have ample capacity.
Easily handled and give the best of results.
We guarantee every machine to work satis-

factorily, proportion accurately, with the mini-
mum cost for upkeep.
Our Air-Cooled Engines are a marvel for

steadiness and reliability.

Ask for Catalogue and further information.

Ballou Mf^. Co.
104 High Street BELDING, MICH.

.ftThe "Kent
Precision Mixer

It is a well built concrete mixing machine, built on

scientific principles. It measures and proportions

materials accurately and delivers mixed concrete at

lowest cost. Get our mixer catalog. Ask about the

"Kent" Mortar Mixer.

the following Representatives

Kent Machine Co.
310 N. Water St. KENT, OHIO
C J. F. Davis & Co., Kansas City, Mo.

C Dodge & Dodge, U33 Broadway, New York,

C M. G. Dennison & Co., 144 Cutler Bldg., Rochester.

C Wm. Pattison Supply Co.. Cleveland, O.

C Sanford Concrete Machinery Co., Toledo, O.

t The W. E. Austin Co., 2 Spring St., Atlanta, Ga., New
Orleans, Houston, Dallas, Oklahoma City, Memphis, Roanoke
and Norfolk.
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(Continued from page 90)

is driven by chain and the power is transmitted through

chitches to the windlass for operating the hoist, the

drum and the traction wheels. Of course, when de-

sired an electric motor can be substituted for the gaso-

line engine, and when operated in railway service the

motor could be run from overhead trolley wires. The
general dimensions are as follows:

Weight 15,000 lbs.

H. P 16

Height over all, skip raised 14'

Height over all, exclusive of skip 11' 2"

Extreme width 8' 6j^"

Length, exclusive of skip and chute 17' 1"

Length, with skip lowered 20' 10"

Guild Hall, Marquette, Mich.
Charlton & Kuenzli, Architects.

Marquette, Mich., Building Waterproofed

Charlton &
K u e n z 1 i, archi-

t e c t s of Mar-

quette, Michigan,

have had an un-

usual opportunity

the efficacy of

good waterproof-

ing for stucco ex-
teriors on the
Guild Hall Build-
ing in that city,

shown in the ac-
companying illus-

tration.

A portion of the building was waterproofed in

1908, but owing to exhaustion of funds, three years
elapsed before the work could be completed, so
that the waterproofed portion could be compared
with the part that was not waterproofed. The
results are described by the architects in a letter
to the manufacturers of the waterproofing, as fol-

lows:

"In regard to the waterproof cement stain which
you furnished for this building would say that on
account of lack of funds only a portion of the build-
ing was treated with j'our stain. This portion has
shown no deterioration whatever in the course of
the last three years, but that portion that was not
treated was badly afifected by the weather, so much
so that it has been necessary to do considerable re-

pairing on the stucco work. The entire building
is now protected with your stain so we trust we
shall have no more trouble in the future."

The waterproofing material used was made by
Samuel Cabot (Inc.), manufacturing chemist, Bos-
ton. A special color, made to suit the requirements
of this particular job, was used.

A New Testing Machine

Constructing engineers are realizing more and
more the necessity of knowing accurately the qual-

ity of the concrete they are using. To do this,

many methods
have been de-

veloped, and of

these probably

the one in most

general use is a

direct compres-

sion test on the

concrete.

Tinius Olsen

& Co.. Phila-

delphia, advise

us that they

have recently

developed (at

the request of

Cloyd Chapman
of Westing-
honse, Church,

Kerr & Co.,

New York city,

also on the com-
m i 1 1 e e for
s tandardization

of test speci-

mens for ce-

ment and con-

crete of the
American Soci-

ety for Testing

Materials, and a similar committee of the National

Association of Cement Users) a 200,000 lbs. capacity

compression testing machine.

The endeavor has been to make the 6 in. cube

and 8 in. diameter by 16 in. deep cylinder the stand-

ard size specimen for this test. The machine was
accordingly designed with a view to maximum accu-

racy, ease of operation and with a compactness for

transportation at a minimum cost.

The machine is arranged with a screw plunger

pump so that an even application of load may readily

be applied by hand up to 200,000 lb. and the one stroke

of the pump sufficient to break almost any specimen.

A valve is provided whereby pressure may be main-

tained on specimen and pump filled and a second
stroke applied to the specimen, if required. The
adjustment is by upper screw, and a fast or slow
means of applying pressure by pump pro\-ided. The
spherical bearing is placed in the upper head, which

(Continued on fage 941

SAMSON SPOT
SASH CORD .^i^^i^i^M^.
Made ot extra quality stock, carriully inspected, and guaranteed tree from all imperfections of braid or
hnish. Proved by both tests and long experience to outwear common cord or metallic devices many
times over. Can be distinguished at a glance by our trademark, the Spots on the Cord. Send for cata-
logue and samples. ^ /^jj^A/in \mSamson Cordage Works, Boston. Mass.
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Blystone Mixer
llcrc is a mixer which mixes the maximum

amount of good, uniform concrete per hour at low-

est cost. It has no hoists, chargers or chutes

—

nothing to run up the initial cost and keep the oi)er-

ating cost up at top-notch. It's a mixer for service,

in the sho]) or on the job—a machine that will save

mi.xer money for you.

Two letters too ^ood to overlook
"You have a fir.st-class mortar machine as well as

concrete mixer. One of my men has slaked his lime
and made mortar for eight and ten masons with time
to spare for other work. Can faithfully say I have
saved the cost of at least one man and have made a

gain of 10% more mortar per barrel of lime over the
old way of hand mixing."—G. Ed. Berry, Harris-
bnrg. 111.

"For thoroughly mixing concrete it has any ma-

chine beaten that we have ever seen. We recently

had an illustration of its mixing power when we put

in two pounds of red paint in a batch of sand and

cement and in one minute the batch had a uniform

color."—Elgin Cement Works, Elgin, Iowa.

We funiisli the Blystone Batch Mixer with or without power, mounted

on skids or trucks. Take a peep at our catalog before adding another mixer

to }our equipment.

The Blystone Machinery Co.
25 Thomas St., Cambridge Springs, Pa.

The cart goes
ci'ilh the mixer"

ALBANY S^-r*«
With

llie .Ml.a

portable,
gasoline i

machine
Itetoi

and price
this tnixei

Why
pay out 1

around it

a capacity of 4 to 8 yards of concrete every hour (a batch a minute),

ly Mi.xer will make money for any contractor. Steel frame, eaiily

easily charged, conveniently discharged, equipped with concrete cart,

ngine and friction clutch—these are some of the features that make this

aluable. „ . ,

vestigate the Albany. Get our circulars

nferior machine. If you'll say you saw
e'll appreciate it.

e to move about, or why do you want to

e you buy a concrete mixer,
s—you can't afford to buy ai

r illustrated in CONCRETE
do you want a heav'

money. thi: ill keep all the busy that you can get

Albany Hardware Specialty Manufacturing Co.

ALBANY, WIS.

ECLIPSE COMINLOUS MIXER
Made either in stationary or portable types, with either two or three

hoppers. Has accurate force feed measuring and proportioning device

Can be equipped with any kind of power. Capacity is adiust

able from two to seven yards per

hour. Prices extremely low.

Write for Catalog No. 24M, and if interested
in a stone machine, write for Catalog No.
20A.

It is better to buy
rish you bad.

ECLIPSE than to

George G. Ciiristopher & Son

WICHITA,
KANSAS.
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Tender
Calgary, June 24th, 1912.

THE CITY OF CALGARY.
TENDER FOR CONCRETE BRIDGES.

Sealed Tenders, marked "Tenders for Concrete

Bridges" will be received by the undersigned, until the

31st day of August, 1912, for the construction of three re-

inforced concrete bridges aggregating some 25 spans

across the Bow and Elbow Rivers within the city limits

of Calgary.
Plans and all information can be obtained from the of-

fice of the City Engineer in Calgary. A charge of $5.00

will be made to parties securing plans and which will be

returnable to party depositing same when the plans are

returned to the engineer.

J. M. MILLER, City Clerk.

is probably the preferable construction, as the ad-

justment is then the best.

The manufacturers will be glad to answer en-

quiries for further information concerning this

equipment.

Flat Slabs in the Chicago Building Code

The Chicago Building Ordinance, passed in 1910,

did not have any provision in it for girderless floor

construction of reinforced concrete and the Commis-
sioner of Buildings recently appointed a commission
of experts consisting of A. N. Talbot, of the Univer-
sity of Illinois, W. K. Hatt, of Purdue University, and
L. E. Ritter, Consulting Engineer of Chicago, to pass
upon flat slab floor construction. This commission for-

mulated for the guidance of the Chicago Building De-
partment design standards for flat slab floor.

These "Design Standards" are rules for determining
the thickness of slab and the amount of reinforcement
to be required for given loadings, based on the usual

allowable unit stresses for reinforced concrete designs.

There have been a number of tests on exterior pan-
els of flat slab construction, made and reported by var-
ious builders, and quite recently, such a test was made
for the owner of one of the buildings designed and
built on the "Akme" system. In this particular case,

fthe Wagner building), the exterior span was 24 ft.,

center to center of columns, and the span in the other
direction was 21 ft. A test load of 500 lbs. per sq. ft.

covered the entire area of two panels, one an exterior,

the other an interior panel. The construction was the
paneled ceiling type of the "Akme" .system. -The re-

sults of this test conducted at the Wagner building,

together with other tests on "Akme" system buildings,

are shown in the following table:

Results of Floor Tests, "Akme" System

Column Diag.
Building Spacing Span Max.

Studebaker 24'-0"x23'-9" 33'-9" 12"
Peck & Hills 14'-8".xl4'.0" 20'-3" 714"
Oak Park, W. H 16'-10"xl5'.3" 22'-8" 9"
Peck & Hills 16'-2"xl5'-10" 22'-7" TV,"
Sharpies 18'-0"xl7'.5" 25'-0" 8"
Wagner 24'.0"x2r.0" 31'-10" 14"

Note:—The last two tests each covered two entire adjacent panel

194]

HERCUIES COMPOUND
^WATERPROOFS AND

STRENGTHENS CONCRETE

HERCULES WATERPROOFING COMPOUNDS
.\re iiu c.N.pcriiiient.

Absolute impermeable results are >ho\vn
after three years of use.

Are manufactured in Powder, Paste, and
Liquid forms, thus allowing the architect, en-
gineer, and contractor that method which is

best adapted to his purpose.
Strength and impermeability continually in-

crease with age.
Do not change the color of cement. Have no

odor. Prevent hair cracks.

-Are used in leaner mixes than any other
compounds and are therefore less expensive.
Send for booklet of tests and descriptive

matter of work in which Hercules has been
used.

P'lat Slab Construction in Portland, Ore.

The following regulations have been adopted by the

building department of Portland, Ore., as a general

basis for the design of flat slab floors:

It has been necessary for the Department of Buildings

to use a general method of calculation for the purpose of

checking any system of reinforced-concrete flat-slab con-

struction, because there is a large and increasing number
of systems and the advocates of each make special claims

for their own system and have individual methods of

calculation, many of which are not susceptible to a ra-

tional analysis to determine if the stresses allowed in the

building code were adhered to in the design.

.\s the general procedure and methods used in checking

by the Building Department may be of interest, they are

herein stated with the hope that designers may he relieved

from the annoyance of changing the plans of such systems

after they have been submitted to the Building Depart-

'ment.

Any reinforced concrete flat-slab construction can be

separated into two main parts; first, the cantilever portion

(extending out from the column), and second, the sus-

pended portion. The first step in the analysis is to de-

termine the extent of each. The Building Department
leaves the designers free to assume the size and shape of

the cantilever portion with the limitation that the di-

(Continued on faiic 96)
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MIXERS
No matter what the require

merits, they suit the job.

(The price suits the pocket-

book, too.)

The man vvlio buys makes a good investment; he does not take a chance; the quality, effi-

ciency, and reliabihty of the '"CLOVER LEAF" are "'known quantities"; here's a Mixer that will

interest you if you are having Mixer troubles; there are no wings or deflectors in the drum; we
want you to know about this and other features that make it a favorite with Contractors. Lei
US send vou (ritaliiir I',; it's vours for the askin<T.

Runs on its

own power

lil^e an auto

20th Century
Concrete Mixer

The 20th Century has 4

points of advantage

:

1—Low Hoppers, 27"

high.

2—Absolute proportions.

3—Traction.

4—Semi-steel castings.

The ideal machine for side-

walk, curb and gutter and

street paving.

Write for catalogue.

20*hCentury MixerCo.
Conneraville, Ind.
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(.Continued from page 94)

ameter of such portion should not exceed one-half the dis-

tance center to center of columns plus one-half of the

diameter of the colun^'. cap. The flare of column .-ap

should not be less than 60° from the horizontal. The de-

signer is also free to assune the proportion of the lo2 ! car-

ried by any reinforcing band, where two or more bands

are under such load. The suspended slab is figured as

freely supported.

The suspended load is considered to be uniformly dis-

tributed along the edge of the cantilever portion and the

bending moment of the cantilever is figured in the usual

way. The maximum bending moment of the cantilever is

considered to be resisted by a width of slab greater than

the width of the support, according to the conclusions of

Prof. A. N. Talbot ,after a series of experiments, and

his recommendations are followed, which are as follows:

The effective width of the support plus twice the depth

from compression face of slab to center of tension steel,

plus half the remaining distance to the point of inflection

or the edge of the cantilever. The resistance of this effec-

tive width is figured in the usual way.

Steel should be placed in accordance with assumptions

made by designer so that all stresses are adequately re-

sisted.

In all cases the stresses allowed in the ordinance are

adhered to.

Punching shear is figured around the perimeter of the

column cap, but in figuring diagonal tension, the resist-

ance to maximum load is figured around a perimeter one-

half the eft'ective depth of slab out from the edge of the

column cap.

IF
all users of Concrete and Mortars would JUST STOP AND
THiNK of the great saving of labor and cement made
through the use of MIXERS every user would be in powes-

ion of one, once interested. Users of Concrete and Mortar are

discriminating more and more in favor of the

LANSING-ADVANCE

We want to

tell of iti

reaMDS for

iti (rowlsf

popolaritr-

CONCRETE MIXER

LANSING COMPANY
Fotvcrlr Laatas WliecIbuT«w Co. 37 Forest Are.. UNSING. MICil

WAREHOUSES:
York. 102 No. Moore St. Chicago. 169 W. Lake St. Minneapolis, MO-4 No. Firsl Si-

Kansas City. 923 Mulberry St. rhiladelphia. Willow and No. American Sis.

Boston. 78 Cambridje St.. Charlettown District.

Hy.

Producer B!d; . HY-RIB Ronis, N., t>-'cr::_ or Foir/,,. Ohvcr Chile! Plow C _,

Hamilton. Ont.

-Rib—The Universal Construction
HY-RIB Steel Sheathing, with concrete or plaster is used in all types of Buildings, large or small; in

Roofs, Sidings, Floors, Partitions. Ceilings, etc. For Tanks, Arches, Culverts, Bins, Caissons, Silos, Flume,
and Bridges. More economical than all constructions of brick, concrete, masonry, corrugated iron or wood.

Eliminates Forms—Lowers Cost
HY-RIB is a combined unit of centering and reinforcement, and of lath and studs. Simple to use.

—Saves expensive Forms—Reduces dead weight—Cuts down field labor—Exceptionally strong and rigid

—

I'ireproof and permanent—Used in thousands of buildings and other constructions—New uses every day.

Valuable Hy-Rib Hand Book—Free
A most comprebensive publication of 112 pages, covering all applications, numerous details, complete specifica-

tions, including concreting and plastering. Profusely illustrated with phofograps. Full of suggestions. Indispen?-
able to any one contemplating any building or construction. FREE if you mention your proposed work.

TRUSSED CONCRETE STEEL CO.
650 Trussed Concrete Bldg. DETROIT

Hy-Rib Steel Sheathing
Reinforced Concrete, Hy-Rih and Lath, Steel Sash. Ji'aterf>rooftngs, Finishes. Building Specialties.
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Concrete Organizations, Officials and Conventions

National Assi.cialion of Cement I'fcrs, Edward E. Kraiiss. Sccre-

tavy, Harrison Building. Philadelphia. Pa.. Convention.
Piitsburgli, Dec. 12-18, 1912.

.Association of .American Portland Cement Manufacturers, Percy

II. Wilson, Secretary, Land Title BIdg.. Philadelphia. Pa.
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SILOS
WITHOUT FORMS

I ln.-\ are quicker aim ea^ler to

build, and you save money besides.

Our free booklet (31) explains how
by using

KNO-BURN EXPANDED METAL UTH
you i-an put up a concrete silo

(practically monolithic and abso-

lutely permanent) without the trou-

ble and expense of forms. Farmers

who have built their silos this way
say the results are more than satis-

factory. Our free booklet (31)

gives full information. Send for

one today.

North Western
940-970 Old

TO

CONCRETE CONTRACTORS
In the last few months we have received upwards of a

thousand inquiries from farmers throughout the country asking

how and wliere they can most easily procure

KNO-BURN EXPANDED METAL LATH
with which to build their silos. For no reason other than the

lack of sufficient number of names of contractors to whom to

refer them, we have been compelled in some instances to sell

the material direct. We are firm believers in the old saying

"Live and let live" and want YOU to make the substantial

contractor's profit on the large volume of silo construction that

will take place this year. Therefore write for our special

proposition to contractors ; act* quickly so that we can refer

to you the names of all live prospects we have in your locality.

A contractor in Eastern Kansas, building silos with this ma-
terial, has found the demand so great that he has to refuse

orders. Some business ! His name on request.

Silos thus constracted last forever. Are easily and eco-

nomically put up and absolutely without cost to maintain. The
Kansas Agricultural Department is very enthusiastic over this

form of construction ; they have erected 23 to date, and con-

trary to an impression started and fostered by the competitors

of concrete construction, they have shown an absolutely per-

fect preservation of the silage thus stored.

Expanded Metal Company
Colony Building, CHICAGO, ILL.

Sfv
V}

^T-^

Iceresitjzed Concrete is Water-

I

proof at Lowest Cost

Ibi nvmnipuiim
-^ K" J

Swimming Pool, South Park Commissi(

Concrete and cement mortar in

which Ceresit Waterproofing is in-

corporated is proof against water
penetration for all time.

Ceresit waterproofing is of the

highest efficiency as a water repellant

and its cost is nominal.
Ceresit needs no scientific mixing

machines nor skilled labor in its prep-
aration and use.

.•ater before the water is used in mixing concrete or

'ith Ceresit.go. Waterproofed

Ceresit is a cream white paste which is put into the
cement mortar. The water carries the Ceresit into every portion of the mixture and uniformly permeates the
entire mass. When Ceresitized concrete or cement mortar are set it is impossible for water to permeate them.
This firm has used Ceresit with satisfactory results.

FOREST CITY PAVING & CONSTRUCTION CO.
Eadie-Douglas, Ltd., Toronto, Ont. London, Canada, July 21, 19n.

Gentlemen: We have used your Ceresit Waterproofing on Hydro Electric Sub Sta-
tion and Reservoir here, Reservoir holding one million gallons of water. No com-
plaints and we believe same is giving good satisfaction. Yours truly,

B, V. HOLE, Mgr.

Is a permanent water repellant for al sorts of concrete construc-
tion, such as tunnels, foundations, reservoirs, dams, swimming
pools, viaducts, aqueducts, bridges, sewers, water tanks, water
towers, cellars, walls, floors, boiler pits and roofs. Ceresit Water-
proofing is efficient as a dampproof and waterproof for cement
mortar on concrete, brick, tile or stone; also in cement stucco

and exterior finishes for residences.

Please write for Free Book "N" and try Ceresit waterproofing
on your next job. Ceresit is used in all civilized countries.

dOaterproofinaj

Ceresit is catalc jucd in Sweet's Index

Agents Wanted in Unoccupied Territory.

Main Office: AhlftQirn
129 S. Clark Street UlllUdgUCeresit Waterproofing Company,

Branches: 1133 Broadway, New York City; 1218 Chestnut St., Philadelphia, Pa.

Ceresit Factories are located in
Chicago; Unna, Westphalia. Germany; London; Paris; Vienna; St. Petersburg.

PLE.ASE CUT OUT THIS
REMINDER

to write for Free Book on how
to effectively and permanently
water-proof concrete and ce,-

CERESIT WATERPROOFING
Co.

129 S. Clark .St., Chi ago.
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Editorials

MOS'I" OI'' the early development of the concrete highway was in the Middle West.
Now California on one coast and New York on the other are spending millions

in this construction.
* * *

TMK Dl FFl'.Rl'.NC]'"- between a seemingly inconsiderable detail in one concrete

pavement and a corresponding detail in another concrete pavement may represent

the tlitTercnce between a good pavement and a poor pavement.

* * *

WK ARl*'. only beginning to learn the value of power vehicles. Their possibilities

will not be fully realized until roads are built on which they may travel. The
c(Micrcte highway' offers a surface which they cannot tear to pieces and one on which

tlicy can develop their full value. The motor car came disguised as a pleasure vehicle.

In its possibilities along the line of mechanical haulage the development of the in-

vention now bears a close relationship to the possibilities of lowering the cost of living.

* * *

FROM 1906 to 191 1, inclusive,the New York State Commission of Highways expended

^^48,995,000. The state pays the entire expense of state roads and 50 per cent of

the cost of county roads, while the county pays 35 per cent and the township 15 per

cent. For the maintenance of 3,151 miles of highway (state and county) in 191 2, the

Commission asked for ^926 per mile, a total of ^2,919,959. In view of these figures a

statement in the report of the commission is interesting: "* * * j^ seems wise when-
ever possible to construct a foundation of concrete and to cover this with a thin wearing

course comjiosed of bituminous material and screenings or sand which is economical

in first cost and easily and cheaply renewed. The foundation of a road, so constructed,

is good for all time and the wearing course serves the purpose of carrying all classes of

traffic without rubbing, raveling or raising a dust."

* * *

IN PRESENTING the information as to concrete country highways and city pave-

ments in Tables I, 2 and 3, an effort has been made clearly and fairly to set forth the

details anci opinions supplied by engineers and officials in charge of work done in the

85 localities listed. It is regretted that many reports came too late to be included in

the tabulation. All these which are not covered in separate descriptions in this issue

will be handled in later issues, together with much additional information which, due

to its varied nature—could not be used in tabular form In connection with the reports

which are included in the tables. This issue of Concrete-Cement Age—w^hich, in

its predecessors now combined in one magazine, has been the principal exponent of

concrete pavements—carries a summary of careful investigation which will be continued

in greater detail and more particularly along the line of field methods and equipment,
in subsequent issues.



Concrete Pavement References In This Issue

Reports Tabulated from 85 Places Where

Concrete Is Used on Streets and Roads

Cities, towns, counties and states, from which in-

formation has come to Contcrete-Cement Age as to

concrete pavements and highways are indexed at the

bottom of this page.

Information from 85 places, listing more than 100

ilifferent pieces of work, is published in tabular form.

l)ages 33 to 51, so that differences will be more obvious

and comparisons made the more readily. All these

places are indicated in the index by an asterisk (*)

after the name.

In Table Number 1, the various columns describe

the work as to number of square yards, width of road-

way, contour of subgrade, crown of pavement, thick-

ness of courses, cost of pavement per square yard and
co.ct of subgrade whenever the information has been

supplied separately, contract or public work and in

the last column, treatment of surface.

Table Number 2 describes the mixtures used as to

kind, quantity and quality of materials and the prices

of the various materials.

Table Number 3 describes the joint spacing, filling

and protection, tells what special precautions were
taken, if any, in curing the pavement, tells kind and
cost of curb in many instances, kind of traffic using

or to use pavement and states the opinion of our in-

formant as to the satisfaction given by the work. Note

is made of changes in specifications with foot notes

and explanations in most cases. Special features arc

mentioned when our informant has called attention

to them. The name of the engineer in charge of the

work is given in almost every instance and also the

name of our informant—in most cases identical. The
foot notes are not to be considered editorial foot notes

except as they call attention to other references to the

pavement described. The entire tabulation should be

read as coming direct from the informant, every effort

having been made to incorporate our informant's state-

ments of fact and opinion in the spirit in which tliey

are given. Dates and places are repeated in all three

tables so that one piece of work may readily be fol-

lowed through the three tables.

Unfortunately many reports came to us after it be-

came necessary to close up the forms containing the

tables. For this reason some pavements are men-

tioned in this issue which are not mentioned in the

tables. Many other interesting pieces of work are not

mentioned in any way in this issue owing to lack of

space.

Places listed in the tables which receive further men-
tion elsewhere in the issue are indexed by page num-
bers. Places which are not in tabulation and are other-

wise mentioned are listed in the index by page num-
bers onlv and have no asterisk after the name.

Index To Pavement Information

Aberdeen, Wash.*
Alpena, Mich. *

.Anderson, Ind.* rs

Ann Arbor, Mich.* 75

.\ppieton. Wis.*

Bad Axe, Mich.*

Bellefontaine, Ohio* 75

Hettendorf, la.*

Billings, Mont.* 76

Boise, Idaho* 76

Bozeman, Mont.* 100

Burlington, Wis.* 76

CaHfornia* 76

Carlinville, III.*

Centerville, la.*

Centraiia, Wash.*
Chippewa Falls, Wis.* 76

Cleveland, 92

Clinton, la.*

Connersville, Ind.* n
Davenport, la.* 11

Denver, Colo. *

Des Moines, la.* 77

Detroit, Mich.* 78

Eldora, la.*

Eldora4o Springs, Mo.*
Erie County, New York 31

Escanaba, Mich.*

Fond du Lac. Wis.* 77

Fort Dcdge, Iowa*
Eort Smith, Ark.*

Fresno County (See California) 76

Cary, Ind.* 78

Grand Forks, N. Dak.*

iirand Island. Nehr.*

Grand Island, .\. V. (See .Mew York State) 31

Grand Rapids, Mich.* 100

Greenville, III.* 78

Hamilton (See Ontario) . .100
Hamtramck, Mich "4
Harlan, la.'

Hennepin County, Minn.* 7-*

Highland Park, 111.* .... 7<i

Highland Park, Mich 9J

Hudson, Mich.*

Huntington, Ind.* . .

Huntsville, Ala.*

Independence, Mo.* 79

Kansas City, Mo.* 79

Le Mars, la.* .«ii

Liberty, Mo.*
Lincoln, Nebr.*

Lodi, California*

Lowell, Mass.*

Lynn, Mass.*

Madera County (See California!,

Mason City, la.*

Mattoon, III.*

Memphis, Tenn.*

Menasha, Wis.*

Menominee, Mich.*

Milford, Del.* 80

Minneapolis, Minn. (See Hennepin Co.).. 79

Merced County, Cal. (See California).... 76

Milwaukee County, Wis.* 80

Mitchell, S. Dak.* 80

Montesano, Wash.* 80

Muscatine. la.*

New Hampton, la.*

New Haven, Conn.*

.\ew O. leans. La.* SI

New York State* .! 1

Niagara Falls, N. Y. *

Norristown, Pa.*

Ontario, Can lOll

Osage, la.*

Platteville, Wis. (See Plymouth) 81

Plymouth, Wis.* 81

Portland. Me.* 81

Portland. Ore.* 81

Punxsutawney, Pa.*

Richmond, Ind.* 81

Rockville, Ind.* 82

San Diego County (See California) '6

San Mateo County (See California)

.

76

Sheboygan, Wis.* S4

Sioux City, la.*

South Omaha, Nebr.*

Spokane, Wash.* ,S4

Stanislaus County (See California) 75

Stanley, Wis. (See Chippewa Falls) 77

St. Johns, Mich.* 85

Superior, Wis.* 85

Tacoma, Wash.*

Toronto (See Ontario) 100

Vancouver, Wash.*
Walertown, N. Y.*

Waukegan, 111.*

Wayne Co., Mich.* 86

White Plains, N. Y.*

Wilmington, Del.* ^

Winona County, Minn ." .' 160

Worcester, Mass.*

York County (See Ontario),. 100

[30] CONCRETE-CEMENT AGE September. 19u
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Concrete Highways In New York State

Particular Ilti'crence to a .lointless Con-

crete Hoad on (iraiul Island. Krie County

One of the most ,siy;iiificant developments in the

acceptance of concrete paving for country highways

is found in the action of the State Commission of

Highways of New York, deciding to build this year

about 200 miles of concrete roadway. Details as to

how -most of these roads are being built will be found

elsewhere in this issue in Tables 1, 2 and 3. One of

the most interesting pieces of concrete road building

being done under the direction of the state commission

in New York is the stretch of 4.67 miles now being

put down on Grand Island, near Buffalo, in Erie coun-

ty. This work is a departure from the ordinary, in

the fact that no expansion joints are being provided.

In this the work differs from the course being fol-

lowed in the construction of the 200 miles of concrete

highway on which the State Commission of Highways
furnished information for the tables mentioned.

The work near Buffalo is on the East River road

and is known in New Y^ork state as Job. No. 991. It

involves the placing of approximately 44,000 sq.

yds. of concrete for a roadway 16' wide. Gravel

shoulders will increase the driving width by about 3'

on each side. The road is being put down on a red clay

sub-grade and the work is being crowned, both sub-

grade and finished surface %" to 1'. There are no
expansion joints whatever. The concrete is laid 6"

thick in one course and is being made of a 1 :6 mix-
ture of Universal cement and Niagara river gravel,

which is clean and of good quality, and up to 2" in

size. About 45% of this aggregate is sand. The
cement costs $1.30 per bbl. on the job. It has to be

ferried from Tonnawanda to Grand Island. The
gravel costs about $1.60 per yard on the job. It is

pumped from the river onto scows and taken to Grand
Island where it is removed with clam-shells to stock

piles. From there the longest haul is about lyi miles,

the location of the stock piles being changed as the

work progresses. Most of the road is near the river

bank, but it is not possible to get close to shore with

the scows at every point. The surface of the road is

to be covered with tar and screenings. With these

conditions and these prices the road is to cost about

90 cents per sq. yd. exclusive of sub-grade prepara-

tion. The total cost of the work will be about $1.36

per sq. yd.

The specifications under which the work is sujiposec!

to be executed are known as Specifications No. 5 of

the New Y^ork State Coniinission of Highways. These,

however, provide for rolling the concrete after it is

placed, with a 10-ton roller and they provide for the

use of concrete with only so tnuch water in it that the

mortar will not be forced to the surface under the

roller.

These specifications are not being adhered to in this

detail. Quite the contrary, the concrete is being used

very wet, so wet that it just stands up enough to per-

Spptember, k^ij CONCRETE-CEMENT AGE [311
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mit of making the crown J4" to 1' and with no stiff-

ness to spare.

The work is being done by Louis Gipp, Buffalo con-

tractor, and is un''er the supervision of Charles Rice.

resident engineer in Buffalo for the state commission,
r.olh of these men are emphatic in their statements

that it is highly impractical to use a roller on the work
between the mixer and the finished pavement and to

get it off the road without touching any concrete pre-

viously rolled.

The interesting features of the specifications in

c]uestion are as follows

:

Bottom Course: The bottom course of this road shall

be as shown on the plans when rolled in place and shall be
formed of gravel concrete 6" thick.

Top Course: The top course of this road shall be ap-

proximately J4" in thickness when rolled in place and shall

be formed of bitumuous material T. (tar) and H. O.
(heavy aspha'tic oil) and sand or screenings.

Concrete-Bitumnmouf Top Course: After the subgrade
has been thoroughly rolled so that the surface conforms to

a line parallel with and at the proper depth below the grade
lines, shown on the plans, gravel concrete shall be spread to

the depth and cross-section shown on the plans. The con-

crete shall be mixed with only a sufficient amount of water
so that when the mass is rolled with a ten-ton roller the
mortar will not be forced through the stone to the surface
but enough so that there . will be a slight appearance of
moisture on it. The rolling shall be continued until the ag-

gregate is thoroughly compacted, care being taken to remove

the roller before the concrete begins to take its initial set.

.Vt the end of each day's work the roller must be taken oft'

the concrete, care being taken to avoid running the roller

I iver anj' concrete which has been previously rolled.

After the removal of the roller the concrete shall not be

disturbed for i period of 12 days except that after it has

taken its initial sit it shall be kept sprinkled for 48 hours

and as often thereafter as may be ordered by the division

engineer.

In order to obtain a uniform surface timbers shall be

placed at the edges at such an elevation that when the sur-

face is struck with template it will give the proper crown

and will be true and even with no depression or irregularity.

After the surface of the concrete has become thoroughly

dried, all dust, if any, shall be swept off and J.^ gal. per

sq. yd. of bitumuous material T. (tar) heated to a tempera-

ture of approximately 250° F. shall be sprayed on the con-

crete and immediately covered with a layer of screening

J4" in thickness, which shall be spread uniformly over the

surface before the bitumuous material has become cool. It

shall be rolled with a self-propelled road roller weighing

not less than 5 tons. As soon thereafter as possible % gal.

per sq. yd. of bitumuous material, H. O. (heavy asphaltic oil),

heated to a temperature of approximately 350° F. shall be

sprayed on the rolled surface and immediately covered with

a layer of screenings %" in depth and rolled to the satisfac-

tion of the engineer. When screenings are not available, clean

sharp sand may be substituted with the permission of the

division engineer.

The machine used for spraying these bitumuous materials

shall be of such construction that the amount to be applie<l

can be regulated and spread on the road in a thin uniform

sheet.

Contractor Gipp has done a great deal of paventent

work and is to put down some of the Dolarway type

in the vicinity of Buffalo in the near future.

On the Grand Island work in Erie county he em-
rloys a mixer gang of 20 to 21 men, and puts down
mere th^n 500 lin. ft. of road for each full day.

A Koehring mixer is used with boom and dump-
bottom bucket as shown in Figs. 1 and 2, and the

bucket dumping in Fig. 3. In this gang are 1 foreman.

1 engineer, 1 fireman, 9 wheelers, 2 men handling-

cement, 1 at bucket end of boom and 4 follow-up men.
These follow-up men haven't a hard job. As already

mentioned the concrete is used very wet : it is dumped

tContinllCti on f'tlttc 74)

Fig. 1

Dumping the Slushy C
Fig. 2

The Template Which Gives the Ci
Shovel.

Fig. 3
lilt Follow-up Man "Patting" with l.^i.i^ ii.inriie'l

September, igu
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Concrete Paving-

J O I NTS
Longitudinal

Spacing Filling Finish and
Protection

Filling and
Protection

Curing and
Protection of

Pavement

1910 JDes Moines, la. None Along curb iWet sand 10 days

1910 'Des Moines, la. 25' .3 thicknesses
3-ply Ruberoid

3 thicknesses Same as above
3-ply Ruberoid

1912 Des Moines, la

1910 Detroit, Mich.

3 strips 3-ply
rubber roofing

in pitch
At curb

3 strips 3-ply
rubber roofing

in pitch
Sprinkled

Asphalt Baker plate

1912
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Table No. 3—Continued

Curb

Kind Cost

Kind of

Traffic-

Using
Pavement

Light

How
Satisfactory

is

Pavement

Changes
in

Speci-

fications

Very

Special

Features
Engineer
in Charge

jH. H.Wagoner H.H.Wagoner

Cone. 56c. ft. Heavy Very N. B. Buchanan

Cone.

Cone.

35c. ft. Light See note '7 H.H.Pendleton

N. B. Buchanan
City Eng.

H. H. Pendleton,
City Eng.

30c. ft. Medium Very good See note '* See note '* C. R. Mandigo C. R. Mandigo,
Ass't City Eng.

Very good Same

Cone. 39c. ft. General Good E. H. Collins E. H. Collins

.Light O.K. Adna Dobson Adna Dobson,
City Eng.

Cone. |35c. ft. Medium

Granite Mixed Is in 1st class

condition
iSee note '^

J. W. McAfee J. W. Mc Afee,

City Eng.

Wm. A. Favor Stephen Kearney,
City Eng.

j

Heavy teaming Very

t40c. Residence 'Very

E. M . Trefeethern J. F. Goldthwaite

F. P. Wilson F. P. Wilson, •

City Eng.

Cone 40c. ft. Same Very

Cone

Cone,

Granite

40c. ft. Same iVery iSame iSame

10 c. ft Light Very J. E. Millar |C. L. James,
City Eng.

Heavy iSee note Slight J. H. Weatherford •

J. H. Weatherford,
'' City Eng.

C. H. Vinal,

City Eng., Appleton.

Conc.« 43c. ft. All kinds

Cone. 35c. ft. Heavy

Durability Albert Hass jAlbert Hass,
City Eng.

j

Heavy

See 1911 & Theo Townsend,
1912 Ch. Highway Com.

• Herbert Patton, Same
Wilmington, Del.

jVery

Very

Same Same Same Alex Rosa Same

— 1,000 vehicle per day H. J. Kuelling H. J. Kuelling,

Co. Highway Com.

Cone. I8c. ft S. H. Smith.
Dan S. Craig

S. H. Smith

Cone. 27c. ft. Medium Entire satisfaction See note ^^ See note -' Geo. W. Gauntlett Geo. W. Gauntlett

See note
24
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Light

Light
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How
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Government Specifications for Experimental

Jointless Road Are Completed

Readers of Concrete-Cement Age already are fa-

miliar with the fact that Logan Waller Page, Director,

Unitea States Office of Public Roads, believes that

concrete roads can be built successfully without pro-

viding expansion joints. The specifications for this

"jointless road" are now completed and they are here

presented, together with specifications also from the

Office of Public Roads for oil concrete ijavement and
for bituminous surfaced concrete. E.xperimental sec-

tions are soon to be laid. The road will be 20' wide.

The specifications follow

;

Specification "C"—Cement Concrete with Bituminous Sur-
face

Upon the subgrade prepared as specified herein shall

be laid a ceinent concrete pavement with a bituminous
surface from Station 12+30 to Station 25+00.

All of the work done in laying the concrete shall

conform to Specification "E" and the materials fur-

nished shall conform to Specifications "I," "K,"' and
-L."

Bituminous Surface—To the clean, dry surface of

the concrete there shall be applied as hereinafter speci-

fied a coating of hot bituminous cement. The applica-

tion shall be made at the rate of from Vs to 3/2 gallon

per square yard as may be directed by the engineer.

It shall be made preferably my means of an approved
form of distributer. If made from a hose or pouring
pots, the appliances shall meet the approval of the en-

gineer, and the hot material shall then be thoroughly
broomed over the surface in order to insure a uniform
coating.

The application shall be immediately covered with a

uniform layer of sand of sufficient amount to provide
a satisfactory wearing surface. The surface shall be

finished by a light rolling.

Several bituminous materials will be furnished bv
the U. S. Department of Agriculture and .shall be ap-

plied as above specified where directed by the engineer.

From Station 12+50 to Station 15+0 the clean

concrete shall be first treated with a thin, cold applica-

tion of a refined tar in just sufficient quantity to paint

the surface. This application shall be allowed to drv
for a period of 24 hours, after which an oil asphalt

shall be applied hot and the surface finished as here-

inafter specified.

Specification "D"—Oil-Cement Concrete

Upon the subgrade prepared as specified herein shall

be laid an oil-cement-concrete pavement from Station

25+00 to Station 38+50. Coarse aggregates con-

forming to Specifications "L." "M"' and "X" shall be

used, each 450'.

All of the materials furnished and the work done
shall conform to Specification "E," except to the para-

graph captioned Concrete.

Oil-Ceiueut-Coiicrete—The oil-cement-concrete shall

be composed of the following materials by volume-.

One part Portland cement. 1>4 parts of sand, 3 '4

parts of gravel or stone, sufficient water to give the

concrete a consistency commonly described as "quaky,"
and oil in the amount of five pints per bag of cement.

The cement, sand, aggregate and water shall be first

mixed together sufficiently to insure that every par-

ticle of the cement, sand and aggregate is wet, when

the oil shall be added and the whole mixed until the

oil is thoroughly distributed through the concrete. The

concrete shall be mixed in a mechanical batch mixer.

The measurements of all materials shall be made in a

manner satisfactory to the engineer.

Specification "E"—Cement-Concrete

Upon the subgrade jjrepared as specified herein shall

be laid a cement-concrete pavement from Station

38+50 to Station 52+00. Coarse aggregates con-

forming to Specifications "L," "M" and "X" shall be

used, each 450'.

Materials—Cement—The cement shall conform to

Specification "I." Sand—The sand shall conform to

Specification "K." Stone—The stone shall conform

to Specification "M." Gravel—The gravel shall con-

form to Specification "L." Water—The water shall

be fresh and clean. Platforms—All sand, gravel and
broken stone for concrete, when brought upon the line

of the work, shall be placed upon platforms and kept

there imtil used.

Subgrade—The subgrade shall be prepared as here-

inafter specified and shall be parallel to and 6" below

the finished grade of the road. It shall be wet, but not

muddy, when the concrete is placed upon it.

Concrete—The concrete shall be composed of the

following materials by volume : One part Portland

cement, one and one-half flj^) parts sand and three

and one-half (iyi) parts gravel or stone, evenly and
thoroughly mixed, and sufficient water to give the con-

crete a consistency commonly described as "quaky."

The concrete shall be mixed in a mechanical batch

mixer. The measurements of all materials shall be

made in a manner satisfactory to the engineer.

Placing the Concrete—Before placing the concrete,

a plank 2" x 6" shall be placed on edge and firmly

staked in line with the outer edges of the pavement,

the upper edge of said plank to conform to the finished

grade of the road. The concrete shall be placed be-

tween the lines of plank in such a manner as not to

cause any separation of the materials, and to such a

thickness that when it is thoroughly tamped it shall be

slightly higher than the finished surface of the pave-

ment and shall then be thoroughly compacted.

The concrete shall be handled rapidly and successive

batches deposited as a continuous operation. X'nder

no circumstances shall more than 30 minutes elapse

between the mi.xing and the depositing of any batch

and no concrete which has hardened shall be used.

Concrete shall not be mixed or deposited when the

temperature of any of the materials is below 35° P.,

and, if during the progress of the work the U. S.

Weather Bureau should predict a temperature of 35°

F. or less within 24 hours, the work of mixing shall

stop and proper precautions tflken to protect from

freezing all concrete laid within the seven preceding

days.

Finishing the Surface—The contractor shall employ

at least two competent men whose special duty it shall

be to use a properly designed strike board, and they

shall, after the concrete has Ixen placed and tamped as

[52] September, igi2
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above described and before initial set takes place,

"strike off" the concrete to true line, grade and cross-

section. They shall give the "strike board" a slight

sawing motion as it is moved forward and take such

other care as the engineer may direct to secure a

smooth and even surface. After the concrete is "struck

off," as above described, the surface shall be finished

lo true grade, line and cross-section with a wooden
float. The contractor shall furnish, and the men shall

use, a "bridge" during the process of floating. No
person shall be i)ermitted to walk upon the concrete

after it is "struc1< off" until after final set has taken

]ilace.

Protection of Concrete .Ifter Laying—Aher the

concrete is laid and until it has thoroughly set, it shall

be protected from sun and rain by a canvas covering.

The canvas covers shall be at least 18' by 24', and shall

he so placed as not to mar, dent or disturb the surface

<if the concrete.

When the concrete is sufficiently hard to warrant

it—about 24 hours after it is laid—the canvas covers

shall be removed, and the concrete covered with a

layer of sand or earth, about 2" in depth, which shall

be kept thoroughly wet for a period of 8 days. The
covering of earth or sand shall remain on the pave-

ment for a period of 15 days, and during this time no
travel shall he permitted upon it. It shall then be re-

moved and disposed of in the same manner as were the

materials of excavation.

Joints—Whenever it is apparent that the laying of

the concrete will be interrupted for more than an hour
and a joint is inevitable between the interrupted work
and the work as continued, the joint shall be made as

follows

:

A plank 2" x 6" shall be placed, on edge, at an

angle of about 80° with the line of the road and shall

be firmly staked in position. The upper edge of the

l^lank shall conform to the finished grade of the road.

The concrete shall then be deposited, "struck off" and

troweled so as to form a surface even with the edge of

the plank. When the laying of concrete is to be con-

tinued, the plank shall be carefully removed so as not

to break the edge of the pavement and the surface of

the concrete which abutted against the plank shall be

thoroughly washed with a broom and a 10% solution

of muriatic acid. The concrete shall then be washed
with clean water until all free acid is removed from
the concrete, when the laying of the concrete may be

continued.

Specification "I"—Cement

The cement shall conform to the "United States

Government Specification for Portland Cement," as

published in Circular No. 33 of the U. S. Bureau of

Standards issued May 1. 1912. It will be insisted that

all cement shall be held seven days, after sampling,

before use in any part of the work, and if the cement

satisfactorily passes all tests that may be made within

that time then the 28-day test will not be insisted upon,

but if it should not satisfactorily to pass any test, then

the cement shall not be used until it has satisfactorily

]iassed all tests, including the 28-(Iay test. One bag

of 94 pounds, net weight, shall be considered as having

a volume of one cubic foot.

Specification "K"—Sand

The sand shall be clean, coarse, well graded, and

shall not contain more than 5% of clay or silt, which,

however, shall not be permitted if it occurs as a coat-

ing on the sand grains. The grains shall be of such

sizes that all shall pass a y^-'mch mesh screen. Not

more than 20% shall pass a No. 50 sieve.

Before acceptance, the contractor shall submit to the

Office of Public Roads for examination, an average

sample weighing ten pounds, taken from the proposed

source of supply, and this sample shall be subjected to

analysis and comparison with standard Ottawa sand.

When mixed with Portland cement in the propor-

tions of one part of cement to three parts of sand ac-

cording to standard methods, the resulting mortar shall

develop a tensile strength of at least 75% of the

strength developed in mortar of the same proportions

made of the same cement and standard Ottawa sand.

The cement used in these tests shall be an accepted

sample of the brand of cement to be used in construc-

tion. In no case shall the mortar made with the sand

under investigation fail at less than 150 pounds at 7

days, or 200 pounds at 28 days.

Samples of sand taken from the material to be used

in construction shall be of the sainc quality as the pre-

liminary acceptance sample.

Specification "L"—Gravel

The gravel shall be composed of hard, sound, dur-

able particles of stone thoroughly clean and well

graded in size between those retained on a screen hav-

ing ,'4 -in. circular openings and those passing a screen

having 1 '/•-'"• circular openings. Not more than 75%
of the particles shall pass and not more than 75% shall

be retained on a screen having 3/4-m. circular openings.

Ik'fore acceptance the contractor shall submit to the

Office of Public Roads for examination a sainple of

gravel such as ])roposed for use in construction.*

Specification "M"—Crushed Limestone

The crushed limestone aggregate shall be clean,

sound, durable, and shall be composed of that part of

the product of the crusher which is retained on a

screen having H-'m. circular openings and which

passes a screen having lJ/2-in. circular openings.

The contractor shall submit to the Office of PubHc

Roads for examination a sample of stone taken from

the jiroposed source of supply.*

The sample of rock submitted in accordance with

the directions shall be subjected to the j)hysical tests

liracticed at the Office of Public Roards on rock for

road building and described in Office of Public Roads

P.ulletin No. 44.

The sample before acceptance shall be required to

satisfy the following limiting physical values

:

LiMiTTNG Requirements for Limestone to be Used for

Aggregate in Concrete Roadways
_

Hardness Toughness

14.0 or over 8.0 or over

The stone to be used in construction shall be of a

qualit}' equal to that of the preliminary acceptance

sample.

Specification "N"—Crushed Trap Rock

The crushed trap rock aggregate shall be clean,

sound, durable and shall be composed of that part of

-Resistance to \Vear
Per cent French Cofficiei

5.0 or less 8.0 or over

•Specific directions (or submitting samples are here omitted.
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the product of the crusher wliich is retaiued on a

screen having y4-m. circular openings and which

passes a screen having 13/2-in. circular openings.

The contractor shall submit to the Office of Public

Roads for examination a sample of stone taken from
the proposed source of supply.''".

The sample of rock submitted in accordance with

the above direction shall be subjected to the physical

tests and petrographical analyses practiced at the Office

of Public Roads on rock for road building and de-

scribed in Office of Public Roads Bulletins Nos. 37

and 44.

The sample before acceptance shall be required to

satisfy the following limiting physical values

:

Li.MiTiNG Requirements for Trap Rock to be Used for
Aggregate in Concrete Roadways

Resistance to Wear
Hardness Toughness Per cent French Cofficient

17.0 or over 18.0 or over 3.0 or less 13.3 or over
The stone to be used in construction shall be of a

quality equal to that of the preliminary acceptance

sample.

Reinforced Concrete in South China
(From Consul General George E. Anderson, Hongkong.)

There has been a notable change in the manner
of constructing buildings in new work of this sort
in Hongkong and other South China ports, particu-
larly in the use of reinforced concrete. Formerly
most buildings were built of stone or brick, or of

stone for the foundation and low-er portion and of
brick for work higher up, in most cases later cov-
ered by mortar. Additions to older buildings are
still being made to some extent in this manner.
The use of steel in construction was exceptional
until a few years ago.

Most business buildings in Hongkong and other
South China ports until recently followed a model
which provided arch-supported verandas over the
sidewalks, which not only afforded a covered way
out of the tropical sun but which also gave double
strength to walls to resist the typhoons that char-
acterize much of the summer season along the coast.
The convenience of this plan of construction still

affects architecture to a great extent, both from the
standpoint of custom and utility and because it per-
mits the use of cheap native material. A few
years ago, however, steel commenced to be used to
an increasing extent in the better class of struc-
tures, and numerous collapses of buildings of no
great age, constructed according to the old model
with native materials, have given a decided im-
petus to the use of steel and stone and cement.

In the past two years this tendency has been fur-
ther marked by the increasing use of reinforced
concrete. Few of the more pretentious buildings
now constructed do not make use of these mater-
ials. Structural steel generally is employed more
and more. For concrete reinforcement of heavier
types, European metal is preferred, but the use of
American reinforcement in floors, ceilings, non-
bearing walls, and for bridges, galleries, verandas.
and the like in first-class buildings is becoming all

but universal. Plans for construction work of all

kinds in both governmental and private enterprises

•Specific directions for submitting samples are here omitted

under the new regime at Canton and in other ports

call for an increased use of these materials. There
are no reliable data as to the present volume of this

demand, btit it is considerable, and unquestionably

will increase greatly in the near future.

These materials are handled by nearly all import-

ing commission houses, but the names of those

Hongkong firms which make a specialty of such

lines may be obtained by application to the Bureau

of Manufactures, Washington, D. C.

Painting Concrete
(From Consul General Robert P. Skinner, Hamburg.)

The publication in Daily Consular and Trade Re-

ports for January 3, 1912, of an article on building

methods in Hamburg prompts inquiry in regard to the

class of paint used on cement structures in Germany.

It is claimed that large amounts of money are ex-

pended in the United States in painting cement and

concrete, with unsatisfactory results, the paint either

peeling or discoloring rapidly.

According to information obtained from builders

and architects, the principal precautions taken in

northern Germany to prevent the peeling of all paints

is to defer their application until the cement is quite

dry. When it is intended to apply color on outside

walls which are still damp, water paints are used which

are weather proof and which can be washed if neces-

sarv. These colors, necessarily, are not impervious to

moisture.

In his textbook for 1910 Dr. Glinzer, director of

the State Building School in Hamburg, says that to

make oil paint adhere to cement the surface of the ma-
terial should be coated with diluted sulphuric acid (1

part concentrated acid to 100 parts of water), which

afterwards must be washed off and the surface allowed

to dry. Or the surface may be covered with diluted

silicate of soda (water-glass), the solution to be 1 to

3 or 1 to 4, and applied three times in succession. Still

another method is to apply two coats of building

"fluat" at least 24 hours apart. Practical builders

state, however, that the applications of sulphuric acid

are not made by them, and that such success as they

have results merely from careful work and the use of

good materials.

Dr. Glinzer also says that oil paint should be applied

to cement in the following manner: The surface is

given one coating of linseed-oil varnish, to which is

added a first coat of white lead when the varnish is

dry. A second coat is then added, also containing

white lead together with more or less coloring matter,

as the building laws forbid the use of absolutely white

paint on the exterior of structures. In this climate

the use of oil paints is recommended, as they are

waterproof and present smooth surfaces which attract

a minimum of dirt. Painting according to this method
costs here about 10 cents per square yard.

The water colors so frequently used in Germany as

a rule have silicate of soda as their base. These colors

can be used on cement, plaster of Paris, brick, or glass.

Liquid casein paints are easily worked and are said to

be durable. The discoloration of cement buildings re-

sults very frequently from the class of cement em-
ployed rather than from the color applied afterwards.
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The Use of Motor Trucks in Rosid Con-

struction and Maintenance

BY ROLLIN W. HUTCHINSON, JR., M, E.

Those who have made a careful study of economic

road maintenance have generally conceded that the

neglect on the part of cities, towns and townships

promptly to repair their roads has brought about an

excessive maintenance cost. It is generally accepted

as a truism that $50,000,000 is being spent for road

building in the L'nited States every year and not 1 per

cent of this is expended for their maintenance.*

If two men with the proper equipment were kept

constantly employed going over the roads in their ter-

ritory equii)ped with materials and tools with which

to properly repair trifling defects, the annual expense

of such rejiair work would be considerably less than

is now the case with the ])lan of periodical repair work.

From all information obtainable, it apiiears that a

new piece of roail is generally allowed to take care of

itself for the first year or two, and at the end of that

time the neglect properly to re[)air what were origin-

alh' trilling defects has allowed the road to get in

frightful disrepair, ret|uiring a very considerable sum
to restore it to its former condition.

Very many miles of road could be taken care of by

a motor truck operating daily and covering all of the

roads in the care of the city or county where it is to

work. This truck could be provided with changeable

bodies, one of these bodies to be of box construction

to carry sand, gravel, crushed stone and top dressing

as might be required : at otlier times tar kettle and ma-
terial for building roadside fires. The other body

could be for water for sprinkling.

A small hole or rut worn in a road, if neglected, will

have its sides gradually torn down by continuous traffic

and develop into a large hole, requiring the expendi-

ture of a considerable sum to efTect proper repairs.

With the advent of the motor truck and automobile

it is believed that the business men in every communitv
have come to realize the importance and economv in

maintaining good roads.

Depreciation on all voliicles, both horse-drawn and

motor-driven, is very considerable where poor roads

*Mr. Hutchinson eviilently dilTfrcnti,iti:s sliar].l.v here between main-
tenance and repair charges, as in some sections men are out witli

carts or wagons continuously loolcing after small holes and breaks so
that general repair once a year is unnecessary.

—

The Euitoks.

exist, or where good roads are allowed to get in ba<l

condition for the want of prompt repair.

A manufacturer in advertising the hill-climbing abil-

ity of its pleasure cars uses the winding road ascend-

ing Kagle Rock mountain in the Oranges, New Jersey,

as a test climb, and many a car has attempted the

Fio. 2

—

Dumping Broken Sto.ne

ascent of this mountain and faded pantingly away be-

fore reaching the summit of a grade which runs from

15% to 17%.

Knowing these facts, one would hardly U)ok here

for a heavy vehicle of any kind operating otherwise

than down hill. ^Modern transportation equipment

must, however, meet and cope with local conditions,

surmounting grades and other difficulties.

The Joseph Murphy Sons Co., Hoboken, X. J., em-

ploy at Eagle Rock quarry a 7-ton Mack truck with

dumping body, on this steep mountain road, hauling

broken stone from the Eagle Rock c|uarry to various

points on both sides of the mountain.

The quarry is three-quarters of the distance up the

road from the base of the mountain, at a point where

the road verges into an abrupt curve, which adds to

the difficulty of the ascent, which is here at its steepest.

In the summer of 1911 the truck averaged 55 miles

in nine trips a day, hauling 63 tons, or more than

five times the work possible with a team of horses

FlC. 1— DiSTRlBL'TIXG AsrH.\LT WiTH A 7-ToX MoTOR DUMP TkIXK AT JAMAICA, \e\V YoKK
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making four trips, carr}'ing three tons per trip, or

twelve tons in the same time.

There are a number of stone quarries in the vicinity

of Baltimore which could use motor trucks to good

l'"iG. 3

—

Loading Ciu'shed Stdxe Aftf.i; Mudekn Method

advantage and with a considerable saving. AlacMahon
Bros., Mt. Washington, with 5-ton and 4-ton Mack
trucks, with automatic dumping bodies, and the

Schwind Ouarrv Co.. with a 3-ton Packard, are using

the motor truck for hauling broken stone for road

building. In order to show what could be done in this

line, Messrs. Hook and Ford, engineers for Mac-
Mahon Bros., ran a week's test with a 5-ton ]\Iack

truck with automatic dumping body in competition

with a four-nuile-team wagon, hauling broken stone

for road building from the Dickeyville quarry with

the results given below. The truck had to make ten

miles to a round trip, as against nine for the team, on
account of having to go a mile out of the wav on the

trip from the quarry in order to avoid a bridge which

was too weak to carry when loaded. One mile of the

trip loaded was up a 14% grade. The average amount
of gasoline consumed was 29 gallons ; average amount
of oil consumed. 2 gallons ; average working hours.

10; average time loading, 3 minutes; average time un-

loading, 10 minutes ; total load carried, 60,000 pounds ;

number of trips, 6; total mileage, 60 miles. There

were three rainy days in the test period, so that most

of the time the roads were soft and in bad condition.

Another advantage in the use of the truck is in the

spreading of the stone. It took the truck ten minutes

to spread the stone as shown, which the contractor

stated was done better than could be dotie by hand

and saved the labor of two men working with shovels

for one hour. This spreading was regulated by open-

ing the tail board the proper distance and thus letting

the truck travel slowly over the road with the body
in an inclined position. The results of the compara-

tive tests of motor trucks and mule equipment as made
are

:

4-Mule-Team Hauling 4^ Tons per Day 27 Miles

first cost

4 Mules @ $325.00 each $1,300.00
Harness 75.00
Wagon 250.00

$1,625.00
MULES

Interest on lA investment @ 67c $ 48.75
Insurance on team 32.50
Depreciation 20% 325.00
Fixed charges per day (assuming 225 working days

per year) 1.85

Wages per day $1.84
Feeding @ 60c per head 2.40

Stable man 25
V'eterinary's service 20
Shoeing 30
*140 days' feeding @ 40c per head. $224.00.. .99

Total daily operating cost $6.18

Fixed charges per day 1.8S

Total charges per day _ $8.03

5-ToN Dump Truck Hauling 5-Tons per Day 60 Miles

FIRST COST

Truck $5,300.00

TRUCK

Interest on ;.-2 investment @ 6% $159.00
Insurance on truck 2^% on 80% of Vi value 53.00
Depreciation on truck (not including tires) 480.(X)

Fixed charges per year $692.00
Fixed charges per day 3.07

Wages per day $2.50

Maint. 4;^c per mile 2.70

Tires 6c per mile 3.60

Gasoline 4c 2.40

Oil 60

Total daily operating cost $11.80
Fixed charges per day 3.07

Total charges per day $14.87

4-Mule team hauls 1354 x 4!4=57.37 ton miles per day=
13.9c per ton mile.

3 ton truck hauls Sx30:=lS0 ton miles per day=9.9c per
ton mile or a saving of 4c per ton mile or $6.00 per
day.

rking, quarry being shut down owing

I5<. Scfteiiibe
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Methods ol' TestinfT Concrete Pipe in Field

and l-'iietory*

BY ARTHUR N. TALBOTt AND DUFF A. ABRAMS.t

Recent developments in the manufacture of farm

drain tile have emphasized the importance of having

a simple standard portable testing machine which may
be used for making tests of drain tile in the field or at

the plant. The increasing use of tile of large size in

farm drainage districts is well known. The competition

between clay tile and the concrete tile has brought

up new questions. What strength shall be required for

tile of a given size in order that they may be con-

sidered commercially first-class tile? In the case of

concrete tile, what thickness, richness of concrete,

method of curing and age at laying arc necessary to

fill the requirements for a first-class article?

A number of elements enter into the choice of a

suitable method of testing for physical properties of

drain tile. (1) A definite and important quality should

be determined by the test. (2) The test should be

simple, easily and quickly made, and should not re-

quire the services of an expert laboratory man. (3)

The test should be of such a character as not to give

unduly diverse results for test pieces of the same grade.

(4) The machine to be used should be simple and in-

expensive, easily adjusted to different sizes of speci-

men, easily transported from point to point and easily

made ready for use. It is believed that the machine

described in this article satisfactorily fulfills the re-

quirements for making field tests of drain tile. This

machine was designed by D. A. Abrams for use in

the Laboratory of Applied Mechanics of the Uni-

versity of Illinois.

The machine consists essentially of a simple frame-

work and a lever for applying the load by means of

dead weight. The load applied through the loading

lever may be blocks of iron, or stone, sand or other

suitable material. .'Vfter the test the dead load is

weighed. To obtain the load on the tile, this weight

is multiplied by ten, and a constant quan-

tity due to the weight of the loading

lever (about 100 lb. in this particular

machine) is added.

The accompanying sketch gives the

principal dimensions of the diflferent

parts. The photograph shows the ma-
chine with a 30" clay tile in place ready

for loading. The machine measures 30"

between uprights and will take tile up to

42" inside diameter.

The main members are of timber

;

metal plates and other shapes are used

at points of concentrated load and for

connections.

Metal knife edges are provided for the

bearing of the loading lever on the top

loading block and for taking the upward
thrust against the top cross block. The
knife-edge bearings on the block over
the test tile are 5" center to center, and
a single knife edge takes the end thrust.

This gives considerable freedom to the top loadi)ig

block and allows the load to be fairly central, although

the top and bottom elements may not be parallel.

The bottom loading block is provided with two

small half-rounds of hard wood placed about 2" apart,

which allow the tile to seat itself in place. The load

is applied at the top along a single element. Cushions

consisting of short lengths of flattened rubber-lined

fire hose serve to distribute the load along the length

of the tile and prevent any local concentration of the

load due to irregularities in the top or bottom surfaces.

The top cross block can be placed and held in any

position along the uprights to accommodate the ma-

chine to any diameter of tile up to about 42". By

this means the machine is adjustable to the greatest

variation in the size of the test tile and will apply

the load to any sizes under uniform conditions.

In order to check the dimensions of the loading

lever, it was calibrated by setting a pair of platform

scales in the machine and loading up to about 500 lb.

on the machine. It was then placed in a 10,000 lb.

testing machine and loaded up to 4,000 lb. The great-

est error observed for this range of load was less

than 1 per cent.

This machine weighs 225 lbs. It should not cost

more than $15 to $18 in a shop equipped for wootl

and metal working.

Up to the present date about one hundreds tests

have been made on this machine on concrete and clay

tile in sizes 2" to 36" inside diameter. The breaking

loads varied from 1,400 to 5,000 lb. per tile.

An examination of this testing machine will show

that it is simple in operation and that it is easily ad-

justabel for different sizes. Tile which are out-of-

round in different ways at the two ends will be easily

taken bv the machine and there is little chance for an

unfair distribution of the load. The strip of hose

•A paper delivered before the National Association of Cement

I'sers, in convention at Kansas City. Mo., March, )9I2.

t Professor of Municipal and Sanitary Engineering, in charge of

Theoretical and Applied Mechanics. University of Illinois.
.

JAssociate. Engineering Experiment Station, University of Illinois.

Fig. 1—Showing Dimensions of Testing M.*chine

September, 1912
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Tile in Machine Ready for Testing

gives some cushioning effect, and the load is practically

distributed over the whole length in all cases. The
method of loading along a line at the top and bottom
was selected because of its simplicity. The arrange-
ment of the machine allows a tile to be rolled into

place and to be easily made ready for test. It is be-
lieved that the results obtained by different operators
will agree quite closely.

If desired, the modulus of rupture of the material
may be determined from the bending moment de-
veloped and the dimensions of the pipe. For general
purposes it will' be preferable to report the load per
foot of length pipe for a given size. Possiblv for

some purposes it may be interesting to

divide this load by the diameter of the

])ipe in inches and thus compare the re-

sults ])er inch of diameter for a pipe one
foot long.

It has seeinetl the simplest way to fix

at a definite distance apart the two. strips

on which the tile rests. An analysis of

rings shows that when the bearings on

these strips are 2" apart, the formula for

the bending moment will be cut 2y>'^/c

dift'erent from that for a single support

for tile 6" in diameter, and yi oi 1% for

a tile 12" in diameter, while for larger

sizes this variation will be much less.

Under the conditions of such tests and
use a common expression for the for-

mula for the bending moment for all

sizes of tile to be test. It would seem
that 0.16 Qd is a satisfactory expression

for the bending moment when Q is the

concentrated load applied at the crown
and d is the mean diameter of the tile.

For the modulus of rupture (/) of the

the formula would be

f=o.Q60d
If

where / is the length and t the thickness of the tile

along the top and bottom elements.

This method of testing was selected in preference

to a method involving the bedding of the tile in sand

or other material, because of the difficulty in embed-
ding large tile in sand in such a way as to obtain a

fair distribution of pressure and in securing the

same distribution of pressure in different tests, and

A. Summary of Tests of Clay Drain Tile.

These tile were selected from tile delivered on the site for a drainage job about three miles east of Urbana,
Illinois.

30—1
30—2
30—3

30.3

30.5

30.2

-Average
Thickness Top

and Bottom (in.).

2.30

2.35

2.35

Length
(in.).

23.8

24.0

24.0

Weight
tlb.).

400
416
406

Modulus of
Rupture lb. per

(sq. in.). Remarks

4.850
5.750

2,830

1.190

905
660
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Ref.
No.

36—1
36—2
36—3

Average
Internal

Diameter (in.)'

35.9

36.0

36.0

Average
Thickness Top

and Bottom (in.).

3.10

3.10

2.93

B. Summary of Tests of Concrete Drain Tile.

This lot of concrete drain tile was sclecled from st^ck made (or the Fountain Head Drainage District west

of Champaign, Illinois.
' Maximum Modulus of

Length Weight Load Rupture 11). per
(in.). (lb,). (lb.). (sq. in.). Remarks

24.3 706 1,965 314 Wet concrete.

24.2 721 1,885 304
24.0 70O 2,495 451

Wet concrete.
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Compression Roll and Belt Machine For

Hollow Concrete Poles

The possibility of producing concrete poles, piles

and similar structures by a "turning" process has long

demanded the attention of concrete engineers. A
recent addition to development along this line is a

belt and compression roll machine designed by R. M.

Jones, an engineer of Denver, Colo. In this process

the pole is formed around a mandrel, and carried, as

shown in Fig. 1, in a belt as wide as the length of the

pole. It is "slung"' in there, as it were, supported by

two bearing rolls below the center of the two com-
pressing rolls. For a tapered pole, all the rolls are

given the same taper as the pole. The heavy canvas

belt is placed over the top compression rolls, and the

reinforcement and the inner core, or mandrel, are laid

on this and between the rolls. Each edge of the belt

is weighted down with an iron bar along its entire

width. These weights operate as a counterbalance and
maintain a tightening effect throughout.

Operation : Fig. 1 shows a cross-section of the

proposed plant arrangement. The concrete is meas-
ured in a long narrow box approximately the shape

of the pole. The compression rolls are moved out-

wardly by the four pneumatic cylinders as shown and
are rotated inwardly, the counterbalance weights rise,

and the reinforcement and inner core which have been

placed on the belt, are lowered to contact with the idler

rolls" below. The air is then reversed, imposing a

compression upon the collars at each end of the rein-

forcement and core, and the concrete is fed in from
the top by means of the measuring and distributing

box. One compression roll is then driven very slowly,

not exceeding 10' travel per minute. The product is

turned approximately 2]^ revolutions in one direc-

tion, the driving power connecting this roll is then

disengaged by clutch, and the other compression roll

is driven in the opposite direction. This reverse oper-

ation continues until the product being formed is

shaped and thoroughly compressed.

The vertical steel standards composing the frame,

in combination with the pressure applied by the air

cylinders and the tension constantly retained bv the

weights upon the belt, cause a more thorough com-

pression effect than hydraulic press, because the ag-

gregates composing the concrete mass receive their

compression from different directions in succession,

and the compression is maintained constantly by

the belt.

It is found, in the experimental work so far con-

ducted, that this peculiar rolling compression will

cause water to come to the surface of a mixture so

dry that it will not stick together when squeezed in

the hand. The pole becomes a hard, true surfaced

product within 5 min. from the time the concrete is

applied.

In order to retain the moisture in the product during

its original setting period, a sheet of canvas wide

enough to encircle the product two turns and a lap,

,is first coated with a mineral rubber paint, and then

fed between the belt and the outer surface of the

product by placing its edge between them, and re-

volving the product two turns. Brads with small

heads are then driven through the three thicknesses

of canvas and into the concrete, and the product is dis-

charged from the forming machine in the following

manner: The air pressure is reversed, thus parting^

the top compression rolls. These top rolls are then

turned in opposing directions and the counter-

balance weights on the belt bring the finished product

to the top of the rolls, whence it is rolled away to a

Fig. 1

—

Sectional Sketch
Showing General Arrange-
ment OF Compression Roll
Equipment

Plat-f-orm

September, igiz-
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point oil tlic circular curing lablc. After 24 hours

have clapseii, the canvas cover is removed and the

product is kept wet until thoroughly cured.

The mandrel, which is covered with sheet steel

made in two parts, remains in the pole until the con-

crete becomes set. The mandrel and the sheet steel

covering, which form the core, are then removed ; the

pole rests in an undisturbed position from five to

eight days.

Reinforcement : For this work it is the plan of

the inventor to weave the reinforcement on a tapered

mandrel in a specially prepared loom. This, after

being woven and taken from the mandrel, is placed

u[)on the forming mandrel, and the warp which forms

the circumference reinforcement is united by twist-

ing one around the other. The war]) may vary in

size from No. 6 to No. 10 steel wire as recjuired for

proflucing the desired strengths.

The woven reinforcement is held centrally between

the inner core and the outer circle by pole-step sockets

woven between two bars of the reinforcement. There

are also distance pieces provided for centralizing the

reinforcements at other positions around the pole.

Reinforcement fabricated in this way is somewhat of

Fig. 2

—

End View Showing Arrangeme.nt of Belt and
Compression Rolls

Fig. 3—Detail Views Showing .Arrangement of Project-
ing Rods

Fig. 4—Experiment.'vl Specimens, a Splice Ready for
Pouring is Shown at the Left

a novelty, but if successful, might well be used in

columns and similar members.

The Plant : A rather ingenious idea is developed

in using an inclined semi-circular fan-shaped curing

yard. This would apply to any tapered product. The
general arrangement is shown in an accompanying

sketch.

Splicing Poles: As any given machine could only

produce poles of its own length and under, it was

necessarj- to investigate a joint or splice. This joint

was developed by having the reinforcement of any^

section project above the top of the bottom section,

and also below the butt of the top section. Some of

the extended rods are shorter and left in straight

alignment. There will be cast in the interior, near

September, IQU [61],



CONCRETE-CEMENT AGE

the top of the butt section, a concrete diaphragm

merely to hold the concrete required in the joint from

passing below that point. The butt section is to be

set permanently as intended in line construction, in

its right position and straight up. To the top of this

is connected a short gin-pole, a tool belonging to the

line construction. From this suspension the top sec-

tion is raised in a vertical position, and the reinforce-

ment of both sections are then entered one within the

other. The top section is then lowered to position.

The exterior jacket, consisting of two steel plates

rolled to a curve, is then placed over the joint ; each

of these plates covers 240° of the surface. The jacket

is then banded. The tightening of these bands should

align each section of the pole perfectly one with the

other, and will have sufficient strength to support the

top section until the concrete forming the connection

becomes set. The concrete, which should be pretty

stiff, is then poured through the top of the pole, or

through a side entrance above the jacket which may
be provided if desired. The pole should be thoroughly

wet in the vicinity of the joint before the connecting

plug is cast. An iron rod suspended by rope could

be used from the top of the pole to agitate and churn

the new concrete mix which forms the plug and the

connecting joint. The strength of the joint as de-

scribed will be much greater than the strength of any

other cross-section of the entire pole.

The joint might be made just as well while the pole

is lying down, but the inventor's object in making
long products in two sections is to facilitate in trans-

portation, handling and raising them. In this man-
ner a 72' pole, 8" in diameter at the top and 20" in

diameter at the butt, may be easily manufactured and
erected.

The accompanying views show the experiments con-

ducted to determine the practicability and value of

this joint.

Fire Tests With Reinforced Concrete

^\ hile it is known that reinforced concrete is fire-

proof, it is not known in detail what aggregates in-

crease the fire safety of concrete buildings, and at

what depths the reinforcement must be embedded to

give the greatest safety. To make tests it was decided
to build special buildings, set them on fire and watch
results. The tests were to establish the heat trans-

mission of concrete, the resistance of concrete to fire

and water, the determination of a standard of rein-

forcement depth for fire safety, the loss of strength

after the fire. Aggregates used in the tests were
sand-concrete, river-gravel, basalt rock and granite.

Two houses were built ; in one of them the reinforce-

ment was embedded to a depth of 2 cm. (0.8 in.) ; in

the other house only to a depth of 0.5 cm. (0.2 in.).

In the first house the roof rested on two columns sup-
ported by a girder of gravel-concrete, mixed 1 :4. In
the second house the columns rested on a girder of
limestone-ballast-concrete, mixed 1 :2 :2. The walls

were partly finished, partly left unfinished. The
houses were heated for several hours by a large wood

fire, the temperature being continually measured. Then
a fire engine played streams of water on the houses,

directed especially against the construction parts. The
floor beams carried a heavy load during the tests. The
results show that the resistance of a reinforced con-

crete building is independent of the depth of rein-

forcement in the concrete. The limestone-ballast con-

crete is superior to the gravel concrete. Of special in-

terest might be the fact brought out, that with proper

construction, reinforced concrete buildings during fires

can sustain a much higher load than that for which

they were originally designed, and that the buildings

are not destroyed by flames. Another fact brought

out was the possibility of entering neighboring build-

ings, without fearing the effect of the fire in the con-

crete structure, which means that fire in a concrete

building is forced to remain within its own boundaries

and does not spread to adjoining buildings. These

experiments were carried on in 1911 at the Royal

Testing Station at Gross Lichterfelde.

—

Armierter

Beton.

Sewage Disposal for Country Homes with

Concrete Septic Tank

The general use in country homes of the modern
conveniences of the bath and toilet has made neces-

sary some eft'ective and inexpensive means of disposing

of the sewage. Otherwise the drinking water will be

polluted and the health of the family endangered. En-
tire satisfaction is obtained by the use of the septic

tank, which is nothing but a long water-tight cistern

through which the sewage passes verj' slowly and

evenly. Located underground, it is warm and dark

—

ideal conditions for the development of bacterial germs
\vliich eat up the sewage and render it harmless. The
purified sewage, then merely clear water, may be dis-

charged into an ordinary farm drain tile.

Size of Tank Required: Although the odor from
a small septic tank is practicall)' unnoticeable,

yet it is best to locate it at least 150' from
the house. Choose a spot where it can be sunk to

ground level and will be out of danger of flood waters.

The tank should be large enough to hold the entire

sewage for one day. For a family of eight to ten,

plan a concrete tank of two compartments each 4' by
4' by 5' long. Since the top and bottom are each 4" thick

and the division and sidewalls 8", dig the pit 4' 8"

deep, 5' 4" wide and 12' long.

Making the Forms and Pouring the Concrete: If

the ground stands firm, only inside forms will be

needed. Make two, each 4' by 4' by 5' long. Old
1-in. lumber will do for the siding. The compartment
into which the sewage first enters is called the "charge

tank." In each end of the wooden form for this tank

cut openings for a 5-inch tile with the lower edge

of the hole 16" above the bottom of the form.

Through each of the sidewalls of this same form, 18"

from the inlet end and l^A' and 2' above bottom, bore

1-in. holes and insert in them greased wooden pegs

extending 4" into the future sidewalls. Likewise, in

the other form for the discharge tank, cut openings

[62] September, igii
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for a 5-iii. tile, this time witii tlie lower edge of the

hole 2' above the bottom.

Mix the concerte 1 part J'cirtlaiid cement to 2 parts

sand to 4 parts crushed rock, or 1 part cement to 4
parts pit gravel. Place the 4" of concrete in the bot-

tom and trowel to an even surface. Immediately set

the forms in place so as to leave room for 8-in. di-

vision and sidewalls. Fill the forms with mushy wet
concrete. At the proper bights inesrt the 5-in. drain

Concrete Septic T.\.nk for Country Home

-^*^/ae^

Q^rr^^ Bofoa^—^ 1^^

a^t

D/SCM/UKf PiPt ^

7",'/ •>->///;

Img. 2. Lengthwise Section Throlgh Concrete Tank

tile thnniijh the holes in the forms. Be careful that

the outside end of the inlet tile to the charge tank is

2' and its other end 16" above tank bottom. The pipe

leading from the charge tank is also set at the same

sharp slope. The outlet tile from the discharge tank

is 2' above bottom and with both ends level. By this

arrangement of pipes, the sewage is kept in the tank

to the depth of 2| and the ends of the tile in the charge

tank are trapped or air-sealed, which aids the activity

of a certain kind of bacteria. Likewise, other bac-

teria are developed in the discharge tank by means of

the free circulation'of air through the discharge drain

tile and holes in the manhole cover.

Reinforced Top and Manhole Covers: After the

sidewalls are 3 days old, floor over the top of the

forms and prepare to lay the 4-in. concrete top. As
molds for the manhole covers, have the tinner make 2
round bottomless "dishpans," 18" in diameter at the
bottom and 24" at the top. Grease these tin molds
and set one on the wooden floor over each compart-
ment. Bore 6 1-in. holes in the floor inside the one

manhole mold over the discharge tank and insert in

them greased pegs projecting upward 6".

Place 1" of concrete over the entire Hoor and at
once lay on it, crosswise the tank, strips of heavy
w^oven-wire fencing 5' 2" long, or %-in. rods run-
ning in both directions and spaced 12" on centers. Like-
wise reinforce the manhole covers. Immediately place
the remaining 3" of concrete and do not stop until the
lank top and manhole covers are finished. Provide

two lifting-rings for each cover by setting
in them halves of old bridle-bits, or hitch-
iiig-post rings, fitted with knobs of wire or
with nuts and large washers. If a square
wooden manhole mold is used, the concrete
cover cannot be cast at once. In such case,
carefully remove the w^ooden manhole form
5 hours after the top has been finished.

Tiiree days later mold the cover the same
as for the tin form with this important ex-
ception—place heavy paper or cardboard
around the edges of the opening to prevent
the fresh concrete of the cover from set-
ting to the old concrete.

When the top of the tank is 10 days old.

lift off the manhole covers, saw openings in

the wooden top and remove the forms. In

the holes made in the side-wall by the

greased wooden pegs, insert Yi-'m. bolts and
set them with mortar. To these bolts fasten

the 1 by 12-in. wooden baffle-board which
extends across the tank and breaks up the

current of the inflowing sewage. To carry

the sewage from the house to the tank, use
4-in. sewer pipe laid with tight mortar
joints. Connect the discharge end of the

tank with a string of drain tile.

Inexpensive Bill of Materialss, The ma-

terials required for the tank described above

are 5>4 cu. yds. of crushed rock, 2'4 cu.

yds. of sand and 9 bbls. of Portland cement.

If good pit gravel is used, no additional sand will be

ret|uired.

When the septic tank is two weeks old it may be

put to use. It will need cleaning at intervals of two

to three years. By its use the health of the family

will be protected and life in the country home will be

made much more comfortable.

Reinforced concrete is to be used for the restora-

tion of parts of the castle of Heidelberg, provided

the concrete has no destructive influence on the

sandstone of wdiicli the now ruined castle is built.

The recent earthquake had no influence on the ruins

or other buildings in the vicinitv.

Space Xumber 123 is to be Coxcrete-Cemext
Age's at the American Road Congress on the Million

Dollar Concrete Pier at Atlantic City. X. J., Septem-

ber 30 to October 5. Look us up.

••ttciiibt
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COMMENT
Standard
Paving
Specifications

In presenting in this issue more

data from more localities where

concrete paving has been done

than have ever before been published, Concrete-

Cement Age has no intention merely to create an im-

pression of quantity of paving. The intent is to convey

ideas of quality. Quality in concrete paving is a thing

just as attainable as quality in any other con-

struction. Consistent quality has been attained in

other concrete construction in the standardization of

engineering principles and practice and in the choice

and manipulation of materials.

Consistent quality will be realized in concrete paving

—and is now a realization in many localities—in the

rejection of some factors and the acceptance of and

insistence upon other factors. The details presented

in this issue will make for the elimination of poor ele-

ments and the acceptance of the good elements in con-

crete paving construction. Concrete pavements de-

scribed in the tabulated data and in the more extended

paragraphs, represent a wide range of expenditure per

square yard, a wide range in the choice of materials,

in the proportion and quality of materials; a wide

range in the method of construction, in the use of ex-

pansion joints and joint filler and protection ; a wide

range in surface treatment. There are one-course

pavements and two-course pavements, plain concrete

pavements and reinforced concrete pavements. While

it is not at all likely that one specification will ever

meet the requirements of every locality equally well, a

certain degree of standardization is possible. The local

requirements can be met within certain safe limits of

variation from a standard. Standardization is sure to

come out of the many different specifications.

It is therefore with considerable satisfaction that

Concrete-Cement Age presents the large amount of

information contained in the tables in this issue. It

does not constitute an exhaustive report on all concrete

paving. It does come nearer a full, representative re-

port than anything hitherto published.

„ ,,. , Before the steam railway the
Concrete Highways

—

t <• r j
Mechanical Haulage— people of the country were de-

Cheaper Food pendent upon roads and trails.

The country was so new and these avenues of com-

munication so rude and inadequate that communal ex-

istence was impossible. Families were isolated

They grew their own food; grew and made their own
clothes, and cut their own fire wood. The development

of the steam railway came in before people had had

time to build highways. The development of the rail-

way has been so rapid that the country has become

dependent upon it, has used it to the limit and has failed

to develop the highway as a supplemental means of

communication. Now comes the individual mechanical

haulage—steam tractors, gasoline and electric tractors

and trucks, and a similar array of passenger vehicles.

The New York State Commission of Highways in its

last report says: "The extension of the improvement

of the highway system of the state has called into ex-

istence a class of traffic which was never contemplated

in the original scheme. This is the use of traction

engines in hauling heavily loaded cars and in the use.

of motor trucks. * * * Regular freight lines of

motor trucks have sprung into existence between large

towns, whose limit of load is simply the inability of

the men in charge to pile on any more."

The New York State Commission of Highways pro-

looses regulating the weight of load as related to the

width of tire so that the roads will not be destroyed.

Yet this is not the solution. While some regulation of

mechanical haulage on public highways will doubtless

he necessary, the main consideration is that the roads

must be made to serve. This is not a matter of pleas-

ure vehicles and picnic parties. It is an issue of bread

and butter. Many millions of dollars in mud taxes are

coming either out of the people's mouths or out of their

pocketbooks—depending upon whether they go with-

out adequate food or pay too much for it. Good roads

and mechanical haulage will lift this mud tax, will

lower the cost of living and will make community ex-

istence possible under new conditions. Community
existence will be possible without having people

]nid<lled together with an ever increasing tendency of

the population toward the cities.

This is not a local need. It is a national issue, on

which the local and general governments must put their

best thought and effort. Local efTort is necessary that

the work may be carried forward rapidly everywhere,

and national supervision and aid that it may be a work
which will be systematic and connecting.

The concrete highway is the solution. It affords

the hard surface necessary to stand the wear of the

heavy power vehicles and it insures permanence at the

least cost.

Architecture at
Panama

Leon E. Dessez, a Washington
architect, has called our attention

to a recent address by Senator

Newlands before the Senate,

urging that in completing the Panama canal, the na-

tion's great men in art and architecture, who have
done so much for the courtry's development, be called
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upon to help finish this great engineering and, if Sen-

ator Newlands' idea is carried out, architectural struc-

ture.

Senator Newlands pointed out that during the past

lew years there has been a great movement toward

democratizing art. All over the country associations

of architects, sculptors, engineers and artists of every

sort have been formed ; and with their national associa-

tions, their specialized journals, and their every day

work, they arc doing inuch to mold and develop public

opinion. To quote Senator Newlands

:

As this canal is now approailiing completion, I have a sug-

gestion to make to the committee in charge, and that is, that

in finishing that wonderful structure we should take into

our councils the great men in architecture and in art who
have done so much in the way of the artistic development of

the country since the Chicago World's Exposition, In ancient

times no great structure of this kind was completed with-

out utilizing great men in architecture, sculpture and paint-

ing, and their work has gone down to posterity with the work

of the great constructors.

We have been utilizing in the construction of this canal a

very plastic material—concrete—which can be molded into

any form without additional expense and which can be made
.nttractive in appearance as well as useful in purpose.

It seems to me this is an appropriate time to bring the

Commission of .\rts, recently organized by national legisla-

tion, into co-operation in an advisory way with the Panama
Canal Commission, and that they should be called upon to

make some suggestions which will enable us to crown this

structure with an artistic demonstration so that it will be

representative to the nations of the world and to future gen-

erations, not only of the constructive genius, but the culture

oi our time.

The suggestion is well worth careful consideration.

.\ wonderfully broad and sincere architectural interpre-

tation of the Panama canal structure, and its per-

manent exi)ression in a series of great concrete struc-

tures at the canal would be a most inspiring monument
to American art.

Given the plastic material and the construction or-

ganization at hand, imagine what it would mean to the

ctdture of the world to give free reign to the hand and
brain of the group of artist-engineers, the architects of

the country, who have added so much to the country's

wealth of art. An entrance way, an arched lagoon in

permanent concrete, which would match the wonderful
scenic effects of any of our world's fairs, is a practical

possibility. And even in these structures, art could

still serve utility, and with intelligent, compreheiisi\e

design and sympathetic interpretation, this great en-

gineering structure could be shaped to most beautiful

ends.

Such architectural structures would be America's
gift to the world at the gateway of continents, and the

material would be concrete.

Fire Test on
Partition
Construction

This issue records a test held

to determine the comparative

fire-resisting qualities of diiTer-

ent types of partition construction. Metal lath, wood
lath and plaster board were the three materials tried

out, and the greater value of metal lath was demon-
strated at every point. It is significant, in viewing

"broadly the circumstance of this test, to note that une

i)ninch of reinforced concrete development has reached

tlie point where such a test can be held, attended by

engineers of national reputation.

I'"or plaster or stucco, with metal lath, steel and

cement mortar, is a material very closely related to

reinforced concrete, and its development has been

closely co-ordinated with the growing use of concrete

and steel. Such partitions are, as it were, a "parlor

e lition" of a reinforced, concrete wall, and the in-

dustry as a whole is to be congratulated on the suc-

cessful outcome of these tests.

Porous Concrete
Walls With
Waterproof
Coating

Peter Ellis, writing to Pro-

gress, the leading industrial mag-

azine of New Zealand, presents

an interesting theory on the sub-

ject of porous walls with exterior coaiing of impervi-

ous mortar. He first states that dampness generally

comes from moisture rising from foundations by capil-

lary attraction, the walls being absorptive. He con-

tinues as follows

:

.\ common remedy to prevent moisture rising, is a damp-

course laid just above the ground line, but it is evident that if

the material of the walls will resist moisture either by being

too dense or too porous to absorb it, the result will be much

superior.

Capillary attraction can only act between the two extremes

of density and porosity, therefore to secure dry walls without

the expediency of damp-courses and the like, we have only to

make them either sufficiently porous or sufficiently dense. \t

the first "blush" it seems entirely wrong to make walls full

of holes to keep out wet, but in seeking a desired result we

may often find it by pursuing a contrary course to our pre-

conceived ideas. I well remember being taught by a practical

man to keep the edges of the boards of a boarded roof 3/16

of an inch apart in order to keep out rain. As a novice I

would have placed them close together.

I am at present building a ferro-concrete house with porous

walls, no damp-course is at all necessary for the reasons

mentioned, an impervious coating of rough-coat in the out-

side keeps out rain-drift, and the result is that I shall have

perfectly dry walls, the body of the concrete being too porous

cither to absorb or retain moisture.

Another noteworthy point is, that a wall which is "ab-

sorptive" attracts damp from a humid atmosphere and holds

it quite a long time, thereby causing a continual general damp-

ness.

Mortar in brick walls may be "absorptive," while the

bricks may be quite dense.

For the foregoing reasons I am of opinion that a porous

non-absorptive ferro-concrete construction with an impervious

skin of rough-cast or other waterproof coating on the outside

walls, is a thoroughly good system, substantial, and compara-

tively cheap, and is likely to become very popular now that

wood is getting scarce and dear.

At first thought Mr. Ellis would seem to be advocat-

ing an inferior and dangerous type of construction, but

there is a practical side to his proposition that will

appeal to many, provided his theory as to porous v^'alls

preventing dampness is correct. For example, a house

could be constructed with piers to carry all weight

with porous walls between them. The necessity for

careful placing and tamping of concrete required in

the case of a dense, weight-carrying wall would be

eliminated and the wall could be erected by labor less

skilled than in the case of dense, bearing walls.
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In the present day emphasis

Const^ruction placed on fireproof construction,

and Death Proof tliere is not. we beheve, enough
'-'''^'S" attention paid to deathproof de-

sign. A building may be fireproof, well and good; but

if that building contains inflammable material and

human workers, then, unless sufficient means of egress

are provided, a fireproof building becomes a roasting

oven, filled with fuel ; and the poor workers can either

roast or jump from the windows.

Fireproof construction is today an engineering and

architectural achievement. Deathproof design is still

a goal to be sought. In building reinforced concrete

structures, apparently fireproof in themselves, the arch-

itect and engineer must remember that in this building

people and combustible materials will in all probability

be housed together; and in the design of that building

ample provision must be made to empty the bujlding of

its human contents within the shortest possible time.

Fire escapes, fire towers, enclosed stairways and all

means for bringing the occupants of an upper floor to

ihe ground level have been developed and used to .i

high degree, and in most every case where tested under
actual condi'ions such means have, to a greater or less

degree, proved a failure. The ideal condition is one
that would require no means of vertical communica-
tion, as in a one-storj' building, where the only rec)uire-

ment for safety from fire would be plenty of exits into

the open air. To reproduce such an ideal condition

in a many-storied building, that is, to provide sufficient

exits horizontally, it has been suggested that a vertical

interior dividing fire-wall should have a wider, if not

compulsory use, in all construction where fire protec-

tion is necessary.

A fire-wall, continuous from basement floor to the

roof, with several automatic fire doors at everv floor,

would practically make two buildings, absolutely pro-
lected. one from the other, as far as fire is concerned,
but each ottering the other every means of escape in

case of fire. Elevators and stairways should, of course,

be provided in each section.

Such "duplex" building construction would not only
mean a greater safety from fire, as far as the occu-
pants of the building are concerned, but would also

ofier the readiest and most convenient method of fight-

ing a fire.

This method of construction was strongly and ably
urged by H. F. J. Porter, consulting engineer, New
York City, in an article in the Survey some time ago.

We feel that more consideration could be given to this

method by engineers and architects who are working
to design and build fireproof and deathproof buildings.

A New Artificial Stone

The number of artificial stone varieties has recently
been increased by the addition of one composed of
cement and manganese dioxide {MnO„). The combin-
ation of these two materials is not new ; they make a
stone which is very strong, compact and free from
pores, but as it is hard to work and especially to bore
it has not come into favor. It has also another bad
quality in that it is a good conductor of electric-

ity. For this reason it can not be used for electric

switchboards, which as a rule are made of marble

owing to the fact that slate is liable to contain metallic

compounds. Slate which does not is very rare and
dear.

Recently a mixture of cement and manganese oxide,

a solution of glue in glycerine, and asbestos, has been

brought out. This is said to more than equal in com-

pactness and strength the usual cement and manga-
nese mass, and to be more readily worked, as it does

not split. What is more important, it is said to be a

non-conductor of electricity, even of high tension.

The proportions given are as follows (by weight) :

Fine manganese oxide, 7 parts ; fine cement, 100 parts,

mixed well ; then there is added a solution of 8 to 10

parts of glue in 40 to 50 of hot water, and after this

is cool, 80 to 100 of glycerine are added. To distri-

bute the asbestos well in this mass, one part thereof

is mixed up with 'a little water and well stirred into

the previous mixture. The mass is then poured into

flat molds and given 24 hours to set. The casts are

next removed and subjected to great pressure. Final-

ly they are well impregnated with linseed oil, to make
them resistant to water.

Removing Forms

As a guide to practice, the following rules are sug-

gested :

Walls ill Mass Work: One to three days or until

the concrete will bear pressure of the thumb without

identation.

Thin Walls : In summer, two days ; in cold weather,

five days.

Column Forms : In summer, two days ; cold weather,

four days, provided girders are shored to prevent ap-

preciable weight reaching columns.

Slabs up to /-ft. Span : In summer, six days ; in cold

weather, two weeks.

Beams and Girder Sides : In summer, six days ; in

cold weather, two weeks.

Beam and Girder Bottoms and Long Span Slabs

In summer, ten days or two weeks ; in cold weather,

three weeks to one month. Time to vary with the

conditions.

Conduits: Two or three days, provided there is not

a heavy fill upon them.

Arches: If not small size, one week; large arches

with heavy dead load, one month.

All these times are of course simply approximate,

the exact time varying with the temperature and

moisture of the air and the character of the construc-

tion. Even in summer, during a damp, cloudy period,

wall forms sometimes cannot be removed inside of

five days, with other members in the same proportion.

Occasionally, too, batches of concrete will set abnor-

mally slow, either because of slow setting cement or

impurities in the sand, and the foreman and inspector

must watch very carefully to see that the forms are

not removed too soon. Trial with a pick may help

to determine the right time.

In removing forms, one large builder—C. A. P.

Turner—requires that a 20-penny spike driven into

the concrete must double up before it has penetrated

one inch.

—

Building Age.

[66] September. igi2



CONCRETE-CEMENT AGE

10mM^iM\0MMm
Inquiries regarding sand and all other materials are

cheerfully answered, like all other questions, but in

cases of importance it is best to invest in a labor-

atory analysis. Write to us for particulars, address.

Laboratory Department.

Reinforced Root'

I am erecting a block building 14'x26'. The roof is to

1)6 of concrete slab construction using ^-'m. twisted rods
for reinforcing. What mi.\ of concrete should I use and
how should 1 space the reinforcing? S., Pennsylvania.

If you will consult the last edition of Taylor &
Thompson'.^ "Concrete— Plain and Reinforced," page

512, you will find data there which will assist you in

your work.

The following is a summary of some of those data

as applied to your particular case: Assume a 16,000-

[lound stress on your steel with a 600-poun(l stress on

concrete and the weight of a 6" slab as 77 pounds per

s(|. ft. .-\ good live load for a roof is about 40 pounds;

but \vc have gone the limit here and used 80 poimds,

as you might want to build a higher building and use

the roof as a floor. Your total load then is 157 pounds

jier sq. ft. The steel is to be placed 1" from the bot-

tom, and according to the date you would need 0.482

sq. in. of steel per lin. ft.

As the area of a -y^" sc]. rod is 0.5625 sq. in., to get

the required area of steel, your rods would have to be

spaced 14" on centers. As bar-s]iacing should not be

greater than the depth of the slab, that is, 7", three-

c|uarter-inch material is poor steel to use. Can't you

use 14" or ^"? If you can't, then use ^4" steel at

7" c. to c.

Concrete Tile Floor

I should like some information on laying a concrete
floor tile. We have a wooden building with two courses
of concrete floor laid on joists 2"x8". This floor is rough
and unsightly. Later on we intend to erect a concrete
building, but in the meantime—as a temporarj' arrange-
ment—we want the concrete tile floor. How should the
tile be put down? Should the wood floor be. torn out?
H., New York.

It is not the best practice to lay concrete on top of

a timber floor, and it is only a make-shift at the bc^t.

As you have, however, a rather heavy timber floor

you can lay tile which ought to be satisfactory for a

good many years, although in the final analysis ii

would be only a temporary job. Instead of tearing

out the present flooring, it would seem to us better tu

lay a light mortar coating on top of the present floor.

This pre-supposes, of course, that you can take care

of the floor level in some other way. If it is necessary

In lower the llnor to take care uf the level, llic proent

flooring will have to be torn out.

In laying a concrete tile floor over wood, make the

tile as light as possible, using not more than an inch

3f mortar and preferably three-quarter inch tile. Put
-ome very light metal fibre of some kind in the mortar,

l.iy'ng it well to prevent cracks. The idea would be,

of cour.se, to make as light a concrete surface as pos-

sible and keep the dead load at minimum.

Stucco Apijlication

Please give me some information as to methods and
tools used in the application of stucco?? P., Minnesota.

The subject is covered quite fully in the book "How
to Use Concrete." Ordinarily rough-cast stucco is ap-

plied with a paddle. It is thrown against the wall with

a c|uick motion of the paddle, the paddle being stopped

in its movement toward the wall just before it reaches

the surface which is to be covered. In this way stucco

may be put on in almost any degree of roughness, de-

pending upon the ability of the worker to control the

movement of the paddle.

Sometimes splatter-dash coats of stucco are applied

with small bundles of willow whips or coarse brooms
and thrown in much the same way. In this work,

however, no large pebbles or crushed stone can be used

in the mixture, as in rough-cast work. Occasionally

contractors who want to produce the effect of a rough

surface without using large stones or throwing the

mixture, employ a float which is covered with a Brus-

sels carpet or similar material, which is pressed against

the stucco surface and then pulled away, so as to cause

a suction which pulls out the stucco from the wall.

In pebble dash, the pebbles are cast onto the wall

while the mortar is still fresh and they are thus par-

tially embedded.

All these things are better learned by seeing them

done than by any amount of written explanation. Of
course, we have said nothing at all about the first coat

of stucco, which is made of good strong Portland

cement mortar, well pressed on the stucco, and its ap-

plication depends upon the kind of surface to which it

is made to adhere. Conditions vary between masonry
walls and walls which are covered with a metal fabric

of some kind.

Concrete Surface Dusty

I laid a concrete pavement the surface of which is dust-
ing and wearing badly. I used a very fine sand but I used
a mixture of 2:3 cement and sand. A few days after the
completion of the work the owner started in to wet the
pavement with a stream of water from a hose. He did
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this every morning. The sun doesn't get at the pavement
until about 3 o'clock in the afternoon. I believe the wet-
ting under these circumstances made the trouble. Is there

any coating I can use on this walk to prevent further

dusting? M., Pennsylvania.

We wish we could conscientiously give you the kind

of assurance you want about the concrete pavement.

It is entirely possible that the repeated wettings which

the walk got had something to do with the dusty sur-

face, but it is not likely. A dusty surface on a con-

crete floor or sidewalk is usually due to the use of a

material which is too fine, or to too excessive troweling,

which brings the fine particles to the surface. You no

doubt know that the value of Portland cement is not

in its wearing quality in the sense of resisting abrasion.

It is intended merely for a binder to hold the sand,

gravel and stones together in a solid mass. You should

depend upon the sand, gravel and stones for a hard

wearing surface.

It is possible to lay a sidewalk in which the surface

will consist of only 10% of cement to 90% of aggre-

gate. This is accomplished by having a well graded

mixture and by using a wooden float to smooth the

surface and by not using the trowel any more than is

absolutely necessary. Troweling has a tendency to

float the cement to the surface with the water, which

always comes to the top, under the trowel. If we
knew more of the walk which you built and which
you say is dusting badly, we might, of course, be of

another opinion. It is very hard to form an opinion

on work of this kind at long range.

There are a great many floor coatings on the mar-
"ket and we refer yon to the advertising pages.

Keene's Cement

I should like to know the composition of Keene's
cement. Can you give me the .inalysis nr tell me where
to get it? G., Kansas.

Keene's cement is one of the group of hard finish

plasters which owe their hardness and slow setting

not only to being burned at high temperatures, but to

the fact that they have also been treated with alum or

•other chemicals. Keene's cement is distinguished from
the rest of this group not only by its quality, but by its

method of manufacture. A very pure gypsum is cal-

cined at a red heat and the resulting dehydrated lime

sulphate is immersed in an alum solution, and after

drying is reburned at a high temperature. After this

second calcination the product is again ground and is

ready for the market. The point must be emphasized
that only the very purest gypsum should be used.

Small vertical kilns are used, charged with alternat-

ing layers of fuel and lump gypsum. Some experi-

ments have been made in using rotary kilns, but thev
liave proven unsuccessful. The calcined product from
a rotary kiln is of such shape that it cannot be treated

satisfactorily in the alum solution. .\ 10%: alum solu-

tion is used.

The product is a fine white powder, slow setting

upon the addition of water. When working this, even
after hardening has commenced, the material can be
reworked with water and will still take a satisfactorv

•set.

In regard to the analysis of Keene's cement, consult

the report of tl-.e Watertown Arsenal, 1897, which

gives the following:

Silica ( SiO.j ) trace

Alumina (AI2O3) trace

Iron Oxide (FeA)
Lime (CaO) 42.04

Magnesia (MgO) trace

Sulphur trioxide (So.,) 56.54

Carbon dioxide (C02) 1.37

We recommend that you study Eckel's "Cements,

Limes and Plasters," from page 76, froin which the

above is summarized.

Curing Block

How long should concrete block be left to dry before
lieing used?
How much more cement must be used to make a block

made of line sand as strong as one made with torpedo
.gravel? M. Michigan.

As to your inquiry as to how long it is necessary for

block to dry before it may be used, this depends a

great deal, of course, on the weather conditions, as

you no doubt know it isn't the drying which crystal-

lizes the cement and hardens the block, but rather the

wetting. It is very important that concrete block are

not allowed to dry out too quickly, otherwise the ce-

ment doesn't attain anywhere near its full strength.

If yoti use the natural curing method, that is, without

any steam treatment whatever, you should be careful

to pile your block where they will be protected from

the sudden changes of the weather, and from wind

and sun for at least a week, and keep them sprinkled

regularly during this period, so that they will have no

opportunity to become dry. The moisture is abso-

lutely necessary for the proper crystalization of the

cement, and as most block are not made by the very

wet process, for the reason that they will not stand up

when removed from the molds, it is essential that all

the moisture that the block does contain when made
should be prevented from escaping by the liberal ap-

plication of water on the outside. Ordinarily speci-

fications require that block cured in this way must be

stored in the yard for 28 days after being made before

being tised in construction work. In this connection

we are sure you will be interested in the article which

Concrete-Cement Age published on the advantages

of steam curing in the August issue.

As to the quantity of cement it is necessary to use

in making block with sand of various sizes, it is im-

possible to give an answer which will govern the mat-

ter. Everything depends upon the way the sand is

graded. A sand which is uniformly fine, like much of

our beach sand and river sand in this state, does not

make good concrete block. It is iinportant that the

grains of sand be clean and graded from fine to coarse.

The amount of cement doesn't so much depend upon

the size of the grains as upon the voids left between

the grains. If a strong and impervious block is to be

made, it is necessary that the voids be filled with ce-

ment. Therefore, it is economy to investigate your

sand very carefully and see if it is well graded, be-

cause a well-graded sand txiakes it possible to use much
less cement.
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CONSULT A T I O N

254.. Steel fixing Bojird

"We have been considering the value of steel mixing

boards for hand-mixing of concrete, and have won-

dered if there zvere any data available as to the best

sice, etc."

DisscussioN i!v J. D. Cakf.y*

In regard to a steel board, a board 6'xlO' is too

small. Even in a one-bag mix you want to be dump-
ing and spreading the dry material on one end while

you are shoveling ihe wet mix oiY the other. ' For that

y

'^r^^^e^f£ aJ,n/e /nore ^ pefn^ t/'d»f.

H JIL

ti!eif<J ai,^/t ai^^i,,!, A t-^"> "^ '^i',^\^''11""-J a-l/'

Sketch Showing Suggested Arraxgement ok a Double
Steel Mixing Board

reason I would suggest two boards, 7'xlO', with turned

edges or with a beveled strip bolted to the upper side

and the two joining edges arranged as in sketch which

I am enclosing.

Ill that way you can work any number of men and

turn out at least 40 cu. yds. a day with 10 or 12 men.

Should you wish a board for very small jobs you need

onlv use one sheet.

'Ihh. Action of ^Viiiiiioiim on Concrete

"In connection ivith a gas plant zve have under con-

sideration so]nc I'ats for storing 'ammonia ivill he

necessary. Is concrete liable to disintegrate zi'hen so

usedP"

Discrssiox ( Editori.vl)

.-\t Ann Arbor, ]Mich., in 1909 two storage vats for

ammonia were built by the Ann Arbor Gas Co. The
tanks were built below grade, and both ouicksand and

'The J. D. Carey Co.. Cleveland.

water had to be taken care of. The larger tank, with

.1 capacity of 27,850 gals., was 40' long by 10' lyi"

wide by 13' 2" deep. The smaller one, which was
used for concentrated liquor, had a capacity of 18,000

gals, and was 30'x8' lyi", and of the same depth as

ll'.c oilier thank, with which it had a common wall.

In building the tanks a pit was dug all around and

below the excavation and drain pipes laid below the

siie of the tanks. After the bottom was in, the sides

and top were run without a break in the work.

The work was heavily reinforced, great care being

taken to extend rods from the bottom up into the

sides. The inside surface of the tanks was white-

washed and plastered with cement mortar. The total

cost was $1,688.00 or about $.037 per gal.

At last report these tanks are satisfactory, which is

indication that ammonia can have no very actively de-

structive effect on concrete.

2.50. Does Afiinji Make Cement Finer

'7 note the folloiving paragraph in a current tech-

nical journal:

'IVhen cement is allowed to stand, eitlier in a seated jar

or e.vl>osed tc the air, tite coarser particles become pro-
gressively finer. It is considered probable tliat Ihe sea-

soning of unsonud cement consists in the disintegration

of the coarser portion (in which free lime may be present

encased in glassy particles), caused or accelerated by heat

and moisture, and that Ihe moisture need not be in suf-

ficient quantities to hydrate the free lime, but merely to

render the coarser particles sufficiently fine to permit

hydration before the cement has set.'

"What further information is available on this?'

Discussion by C. W. Boynton''

Relative to cement becoming finer with age, I wish

to state that this is a fact, but I do not consider this

the best argument for aging cement. I am inclined to

believe if there is any great change in the fineness it

is pretty good evidence that the cement required aging

to make it sound ; in other words, the ])articles which

might cause the cement to be unsound would break

down by aging, thus affecting the fineness.

Discussion by E. W. Lazellj

In reference to the effect of aging upon cement, it

is a well-known fact that if cement clinker is stored

in the open where it can be subjected to the action of

weather, that the larger particles disintegrate or break

down. This action is not, however, as extensive as is

generally supposed. In fact, only a ver\- small per-

centage of the particles disintegrate, provided the

clinker was properly proportioned and properly burned.

It is doubtful what the action of aging is upon

ground Portland cement. It is well known, however,

that cement which is unsound when first manufac-

tured may become sound upon svifficient aging, and it

is generally stated that this is caused by the hydration

of the free lime.

I am very doubtful if any material increase in fine-

ness would be brought about by aging finished cement.

T do know, however, that there is some absorption of

water, and that if the absorption is too great the ce-

ment will not develop as much strength as before the

absorption took place.

'Inspecting Engr., Universal Portland Cement Co.,- Cl;icago,

tEdwards and Lazell. Consulting Engineers, Portland, Ore.
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Discussion by Albert B. Pacini*

As to the aging of cement being due to coarse par

tides disintegrating and becoming finer, I would say

that, although I have not any facts at first hand con-

cerning this phenomenon, I am convinced that this is

at least a partial explanation. I have had a conversa-

tion with a chemist who has experimented upon this

point and am satisfied that many cases of unsoundness

are in a great measure attributable to coarse particles.

By this I mean that although a cement may pass fine-

ness specifications, the proportion of fine to coarse

material in the portion passing the 200-mesh sieve

may be such that an unsound cement may result. This

shows the need of a more scientific fineness test, in

which the material passing the 200-sieve may be

graded and its correct proportioning be determined.

Albert B. Pacini, Sc. D.

* * *

257. Curing Tile and Some Recent Per-

colation Tests

"Kindly advise us what, in your opinion, would be

the result of heavily sprinkling with cold water cement
tile while they are in the steam-curing department, the

temperature of which is about 80° to 90°. Anything
else that you may have in the way of steam curing

zvould be appreciated.

"It might be of interest for you to knozv that we
have diznded our entire floor space into compartments,
which are covered and walled with oiled canvas, hav-
ing curtains for doors. These make very successful

steam curing kilns, and are economical as zcell as good
condensers of steam.

"If you have any information on the subject of
permeability or percolation in concrete tile, zve shall ap-

preciate same very much."

Discussion by C. M. PowELLf
The inquiry is probably best answered by the fol-

lowing quotation taken from an address by the writer
before the National Association of Cement Users in

1911 on "Steam Curing." This paper, in full, may be
found in the 1911 proceedings of the association.

Because of an insufficient amount of water in the ordi-
nary mixture used for making cement tile, every particle

of moisture must be conserved. It is impossible to do
this if the tile are cured under normal atmospheric con-
ditions. The object, therefore, in steam curing is to
create an atmosphere saturated by moisture, in a chamber
sufficiently air-tight to eliminate all possible drafts. It

is not the intention to supply moisture to the tile but to
protect it perfecly against the loss of any moisture which
was introduced when mixing the concrete.

As a saturated atmosphere is required, the use of dry
steam or steam under pressure, is out of the question.
Some plants are operated today by the use of such a
steam and in parts of the curing chamber fairly good re-

sults are obtained because the steam is condensed in

these parts, but the product placed near tlie point at

which the steam enters the curing chamber is poor, owing
to the drying condition of the steam. This condition is

naturally increased in warm weather because the steam
does not condense so rapidly. Only by means of satur-
ated steam is it possible to obtain uniform conditions
throughout the year.

The safest and most satisfactory way of admitting
steam into a curing chamber is by a perforated pipe

•Chemist, Bd.
•Chicago, in.
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3f Water Supply, New York City.

which is placed, perforations down, in a water filled

trench in the concrete floor of the room; the steam

passing through the water naturally becomes saturated.

The floor of the curing chamber is sloped towards the

trench so that the water in the trough is replenished by

condensation. In this way there is little danger of ex-

cess heat, for as long as the steam passes through water,

the temperature, no matter what its amount, will not

have a drying eflfect. The nearer the temperature ap-

proaches the maximum possible with this method, the

more efficient does the curing chamber become, for moist

heat accelerates the hardening of the tile. With this

scheme the exhaust steam will not furnish sufficient heat

during cold weather, therefore it is best to take live

steam directly from the boiler. The tile should be run into

the curing chambers as soon as made, but it is not ad-

visable to start the steam until the tile have stood about

an hour, especially in cold' weather, because condensa-

tion will be very great until the chamber and the tile

become heated up, and the gathering moisture on the

tile may be sufficient to damage them.

It can be readily seen from the above that a prop-

erly operated steam curfng chamber does not need any

addition of moisture in the form of sprinkling with

cold water. Such practice would tend to lower very

materially the temperature of the steam chamber and

hence retard the hardening of the concrete.. There was

a time when it was common practice to sprinkle con-

crete products in the steam curing chamber, but it has

long since been generally discontinued. We believe

that a system of small compartments as described is an

economical arrangement.

Percolation—'RtgdiVAmg the density or the permea-

bility of concrete pipe, we can refer you to the en-

closed copy of letter and also to the results of some
tests which were made on concrete pipe by the Kansas

City Testing Laboratory which we give below

:

Hydrostatic Tests

(Hydraulic pressure applied internally.)

Date of these tests: March 23rd, 1912.

Laboratory number: R-1 1 5.

Dimensions of pipes:

Pipe No. 1 Pipe No. 2

Internal diameter 12" 8"

Thickness of pipe IM" ^V&"

Age of pipe 33. days 96. days

Mixture (Composition) 1 part cement to 2J-2 Kaw River

Sand. Results of Hydrostatic tests

:

Pipe No. 1 Pipe No. 2

(12") (8.")

10 lbs. pressure, percolation None None
20 lbs. pressure, percolation None None
30 lbs, pressure, percolation None None
-10 lbs. pressure, percolation None None
60 lbs. pressure, percolation None Fractured

75 lbs. pressure, percolation Fractured

Required by City Specifications:

No percolation up to 10 lbs. per sq. in. pressure—and

no fracture up to 33 lbs. pressure per sq. in.—inter-

nal pressure.

Examination of the broken pipe after the tests:

Both pipes broke or split longitudinally, from end to

end at the two opposite sides.

Breaking open various parts of the walls of the pipes, no
percolation had taken place, and at most, in a few places,

showed wetting from the inside part of the barrel for a

distance of an inch.

In other words, he pipes withstood percolation up to

the bursting point, and the bursting point in both cases

was more than twice that required by the specifications

by the City of Kansas City, Missouri.

September, igiz
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COHRKSPONDENCE
Shii)|)iiiL»- Cement in Hulk

[III regard to the comparative value of cloth or paper sacks

as cement containers, the reader is referred to the rather

complete discussion, pro and con, on this in the June issue

of Cement Age.—The Editors.]

In regard to shipping cement in bulk for use in con-

struction work, I am of the opinion that it would not

be good practice inasmuch as the laborers that v/e

have on buildings are not usually of an educated or

intelligent class, and as we have to rely to a greater

or less extent on the man on the mixer platform, it is

better to eliminate as far as possible all chances of

mistakes being made in the amount of cement used.

Then again it is expecting too much of the mixer man
to ask him to judge as closely with a shovel the proper

amount of cement used. The man would be a good
one indeed if it were possible for him to stand on the

platform all day long and shovel cement from a pile,

which might be either loose or packed, and not vary

any more than two or three pounds to the cubic foot,

which, I believe, is the extreme variation in sacked

cement.

Cement in paper is about the most economical in

the long run, although the sacks tear easily in the

handling. Still there is very little, if any, loss through

caking and none at all in cement being left in the sack,

as is the case where jute is used. Cement sacked in

jute will absorb moisture and cake, and when you con-

sider the cement left in sacks and the loss of sacks

through being stolen and being torn, it is clearly evi-

dent that paper is the best all around.

H. M. Farrand.
Cleveland, O.

Waterjjroof Compounds in Arabia
[In the July issue, page 41, mention was made of the need

of better waterproofing methods for the flat-roofed houses
in Maskat, Arabia. The letter below goes into the matter
more broadly.

—

Editors.]

The number of replies, or rather responses, to my
report regarding waterproofing compounds has been

somewhat embarrassing, for Alaskat is a very small

and by no means busy place, and the total value of

waterproofing paints or compounds which could pos-

sibly be sold here would amount to a very few dollars

indeed, while this consulate has received dozens of let-

ters and numbers of samples from various American
manufacturers. The value of my report, if it had any.

was that it presented a general condition which pre-

vails all over this part of the world and not atone in

this very small and backward country.

In view of the fact that American makers of con-

crete products are so very wide awake and ready to

take advantage of foreign opportunities, would it not

be a good idea to ask the Department of Commerce
and Labor for a general report from all consular offi-

cers on the use and sale of such articles in their re-

spective districts?

Homer Brett,

American ConsuK
Maskat, Oman, Arabia.

!^ * i^

Formulas for Oxy-Cliloride Cement
[In the June issue of Cement Age, reference was made to

certain conditions in the commercial development of artificial

marbles, which have not been conducive to extended or perma-
nent success. We will be glad to hear further from Con-
crete-Cement Age readers .giving personal experience and
opinion of the situation.

—

The Editors.]

I have been interested in the communication from
A. G. Higgins, Kansas City, in Cement Age for June,

criticising the sales of artificial marble formulas. Hav-
ing personally demonstrated artificial marble exhibits

at the New York and Chicago Cement Shows, my ex-

perience, I believe, places ine in a position to state my
opinion in regard to fake sales of marble fonnulas.

Having read almost everything that has been published

on natural and artificial marbles, I have concluded that

there are no artificial marble fonnulas sold but what
are impractical for commercial use. The exception

would be a material made from Keene's cement, gen-

erally known as scagliola. Its manufacture is classed

as an art and more or less in control of Italian labor.

The "fake formulas" describe artificial marble as

made from magnesia cements. Samples and demon-
strations of small pieces attract the prospective buyer,

who usually parts with from $50 to $500 for the "ex-

clusive rights" to manufacture, when the formulas can

be had for nothing at the public library, in Patent

Office records on expired patents. Even at that, none

of them will make a slab, say 2'x2', but what it is

bound to warp. Facing brick, marble pedestals, clocks,

statuary, etc., are some of the novelties which are

manufactured, and the promoter of these wonderful

fomulas usually "puts it over," and that is as far as it

goes. This accounts for the black eye that is given to

the legitimate manufacturers of artificial marble, which

is an exceedingly difficult thing to contend with. Even
scagliola is in bad repute among the architects of this

country, and to see some of it in prominent buildings

in the East would almost justify their feeling against

its use. When the work is properly done it surpasses

genuine marble in beauty and costs considerably less

in price.

Another well-known artificial marble is also made
from Keene cement, but under a new process by ma-
chine, and its finish is as hard as porcelain, smooth as

glass and translucent, giving to it the same crystalline

appearance as the quarried marble without any of its

defects. However, when this product is shown to the

building trades it is immediately classed with the mag-
nesite product, and until such prejudice is overcome
it will be difficult for any manufacturer to do a profit-

able business in the manufacture of an artificial marble,

regardless of its merit, good qualities and cheapness

in price.

J. E. Pai-lworth,

Cleveland.
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Mississippi River Protections

Permit me to submit another idea for the protection

of the Mississippi river levees. It is admitted that

burrowing animals and the action of the current are

the destructive influences to be guarded against. A
reinforced concrete retaining wall on the side of the

levee facing the river would be protection against

both. The construction of the foundation will depend
on local conditions, but should in any case include pro-

tection on the river side, either by concrete sheet pil-

SUGGESTED MISSISSIPPI RiVER PROTECTION

ing driven to a sufficient depth, or rockfill, or a con-

crete apron extending along the toe of the wall. I

^rant the first cost of such an undertaking would be

•enormous, but hardly prohibitive if we take into con-

sideration the frequent failures of earth levees and

then ensuing practically incalculable loss. We must
also consider that the steady increase of the cultivated

area in the Mississippi Valley means a proportionately

greater loss every year.

Chas. Stubner.
Culebra. C. Z.

* * *

Concrete Cover on Tile Floors

Referring to an article in your issue of July, 1912,

on the proposed building codes* for New York City

and Pittsburg, the writer would very much appreciate

it if you could give more definite information in regard

to the construction of certain wide span slabs in a

large building in Pittsburg, in which a 1-in. layer of

cement mortar overlaid by a 6-in. layer of soft tile

was used. I would like to know how soft these tiles

were and what ultimate compressive strength the}-

have; also, the span of slabs and the live loads they

were figured for, together with the amount of rein-

forcement used. The writer of the article refers to

certain tests made on similar slabs, and states that the

construction used in this large building in Pittsburg

was based on tests of slabs that included, in addition

to the 1-in. layer of cement mortar overlaid with 6-in.

soft tile, two or three inches of cement mortar above

the slab. Does this mean that the two or three inches

of cement mortar on top of the soft tile was omitted

in the building referred to, and is it possible for the

•"Proposed building codes for New Vt
ird Godfrey, page 45.

nd Pittsburg," by Ed-

writer to find out the results of the tests which Mr.

Godfrey states were made? I would like very much
to have Mr. Godfrey give definite information together

with his criticisms.

A Pittsburg Engineer.

[This letter was referred to Mr. Godfrey, whose answer
is given below.

—

The Editors.]

I have before me a letter which asks for details re-

garding the tile and cement floor to which I referred

in discussing the Pittsburg and New York building

codes. I prefer to discuss engineering principles,

where practical, without mentioning actual cases by
name or any more definitely than to establish the fact

that they exist. However, if details are wanted, here

they are:

In November, 1906 (at least, this is the date of the

note in my book), I watched the laying of floors in

the Berger building, this city. A steel mesh of some
kind (expanded metal, I believe), was laid on the

forms with J-^
in. round rods 4" apart. This was

bedded in cement mortar about 1" deep. On this was
laid hollow tile which I would class as soft. The tiles

were Sj4" in extreme depth and ^" thick in the solid

part. The span was about 16'. This was allowed

to set.

The foregoing constituted the support of the floor.

The wood sleepers were laid on this. Doubtless the

spaces between them were filled in with cinder con-

crete.

I went to see the building inspector and asked him
if he thought that floor was good. He told me that

"their" literature showed tests of the floor and it was
very strong. I went back to the office and looked up
the literature.

One catalogue, called "Four Steps," contains a let-

ter, from which I quote

:

Flooring was constructed of 8-in. hollow tile blocks,
12" wide and 16" long, laid flat in Portland cement, 4 to 1,

with joints from J^" to 1" wide; the under side of same
being bedded in \%" of Portland cement, in which was in-

serted a metal fabric of No. 7 steel wire strands, 5" o. c,
No. 14 steel wire mesh web, and Yi-m. iron rods space 3"

o. c. * * Three inches of Portland cement concrete
was placed on top of the 8-in. floor.

It is to be noted that this slab was supported on
four walls in a 16-ft. square and not on two walls.

In another catalogue, called "One Hundred and

Twenty-two Acres of Fireproof Floors and Roofs,"

1 found comparative deflection tests. The floor con-

sists of 1J4 iri- of reinforced cement mortar, 8-in. tiles,

2 in. of stone concrete and ^ in. of 1 :2 cement finish.

On the last page of the same catalogue a test is

shown where the slab consists of IJ^" of reinforced

cement mortar, 10-in. tiles and 2" of stone concrete.

I believe this answers the above questions except

the exact hardness of the tile. I did not test any of

them. They were easily broken with a hammer.

As to criticisms I have none to ofifer. A mere reci-

tation of the facts is criticism enough. One question

might be asked : What takes the large compressive

stress at the top of a lot of tiles laid like a brick pave-

ment and with the joints "smeared" with mortar?

Edward Godfrey.
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B H I Q U E T T K S

Monthly C'()iii|);ir;ili\c Tiihlc

IMPORTS AND EXPORTS OF PORTLAND. ROMAN
AND HYDRAULIC CEMENTS

Imports of Cement
Month of June

I9II 1912
Country Barrels Value Barrels Value

United Kingdom . 84 $ 140 .... ....

Belgium .... .... ....

Germany 33,193 53.255 $ 11,639 $ 20,099
Canada . . ... ....

Other Countries 2.306 3.184 2.375 3.568

35,583 56,579 14,014 23,667
Less Foreign .... 419 800
Cement Exported .... .... ....

35,583 56,579 13,595 22,867

Decrease in imports during the month of June, 1912, as

compared with June, 1911 21,988 barrels

12 Months Ending
June, 1911 lunc. 1<>12

Country Barrels Value Barrels Value

United Kingdom . 21,918 $ 24.987 25,123 $ 30,732
Belgium 77,501 96.515 5,147 5,935
Germany 112.279 171,356 70,338 113,229
Canada 1,359 2,865 122 261
Other Countries . 20,187 29,226 12,265 18,645

233.244 $324,949 112,995 $168,802
Less Foreign . . . 19.386 26.316 5,548 10,794
Cement Exported ... .... ....

213,858 $298,633 107,447 $158,008

Decrease in imports during 12 months ending June, 1912,

over 12 months ending June, 1911 106,411 barrels

Imports of Portland Cement into the U. S. During

June, 1912, by Districts

District Barrels Value

New York 2,381 $ 3,551

Porto Rico 143 253
Key West 11.234 19,421

Chicago 128 221
Louisville 128 221

14,014 523,667

Exports of Cement

Exports of cement, month of June. 1911. 240,965
barrels, value $ 383,896

Exports of cement, month of June, 1912, 369,183
barrels, value 523,163

Increase in exports, month of June, 1912, over
month of June 1911, 128,218 barrels, value 139,267

Exports of cement, 12 months ending June, 1911,

2,971,274 barrels, value 4,349,290
Eports of cement, 12 months ending June, 1912,

3,423,742 barrels, value 5,083,026
Increase in exports, 12 months ending June,

1912, over 12 months ending June. 1911. 452,468
barrels, value 733,736

Sct'leiiiber. igi2

A Prt'ssiire Hoilinji Test for Soundness of

Cement
A prime necessity in erecting permanent concrete

structures is that the cement should be sound. When
it enters into combination with water as it is being

mixed, a stable compound should be formed, and all

active chemical changes should be completely fur-

nished there.

The combinalion between the finely ground cement

particles and the water will be just as complete as the

cement is ground sufficiently fine to enter into com-
bination. If concrete is placed in a wall, with its con-

stituent cement containing grains with a central core

that has not been hydratcd. trouble may be antici-

pated in the future hydration of that core, with its

consequent expansion, etc. Hydration must be com-
plete. It is almost as though the cement should go

into solution to produce the proper circumstance for

an absolute set.

Heretofore free lime has been considered the cause

of some of the incidental trouble in concrete struc-

tures, and boiling the pat as an accelerated test was
considered sufficient to disclose the presence of this

undesirable element.

In some of the work of the Eastern railroads, how-
ever, during the last few years some trouble has been

experienced with concrete made from cements which

had passed successfully the boiling test, and H. J.

Force, in charge of tests of the Delaware. Lacka-

wanna and Western railroad, at Scranton. Pa., devel-

oped what might be called a "third degree" boiling

test. This consists of boiling the test specimen under

pressure in an autoclave, a strong metal vessel, steam-

tight when closed. From the use of this equipment

this method is known as the "autoclave" test. To
quote Mr. Force in a recent issue of the Engineering

Nezvs* the test is as follows

:

Neat briquettes are made up in the regular way and after

tieing in the moist closet' for 24 hours are placed in an auto-

clave and well covered with water. Steam pressure is raised

to 285 lbs. per sq. in., about 20 atmospheres, the time neces-

sary to raise the pressure to this amount being about 54 of ^n

hour. The pressure is then maintained for 1}4 hours longer.

or a total time of 2 hours. The autoclave is then blown oft

and the briquettes removed (where their condition permits)

and as soon as cool are broken in the standard cement-testing

machine.

The autoclave test disclosed unlocked for varia-

tions in the characteristics of the dififerent cements.

Some briquettes would show a marked increase in

strength, while others went all to pieces.

In the article referred to the results of many hun-

dred tests extending over a year's time are published

in detail, and from a careful comparison of results it

is evident that the failure of the cement under the

autoclave test, or even in the boiling test, was not due

to free lime. The theory is advanced, on the other

hand, that the failure to pass either the atmospheric

or high pressure boiling test is probably due to coarse

granules in the cement which are not hydrated as the

briouette is made.

The autoclave test, it is believed, should show

whether or not the cement contains an excess of coarse

'Engineering Xews. June 13, 1912
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granules which do not break up or become hydrated

before the time of setting. It is also evident that a

cement could pass the boiling test and still contain

coarse granules that would threaten the permanence

of the structure. In light of this, it is hardly fair to

use on the same basis two cements, one of which

would disintegrate under the pressure test and the

other show a decided increase.

This pressure test seems to promise a most exact-

ing and rigid test for soundness in cement and one

easily applied.

Concrete Highways in New York State

(Canlintied from page 32)

from the bucket and the shoveling required is reduced

to a minimum.
Two of the follow-up men handle the template,

the scraping part of which is of sheet steel, cut to the

crown of the road and adjustable on its wooden frame

so that it may be raised or lowered depending upon the

depth of the concrete and upon the height of the side

rails. These rails are of 4-in. timber, firm and solid

in their position and form an excellent track on which

the wheels of the template move. This template is

shown in Figs. 1 and 4.

The other two follow-up men help either directly

behind the mixer in placing the concrete, or, working

with long-handled shovels, follow behind the template,

patting the concrete to an even surface. This is the

only surface finish the concrete gets, no troweling or

floating being done.

Foreman Caldwell, on the job, says that 20 men

are exactly the number needed to get the gravel and

cement to the mixer at the right time and in the right

quantity and to dispose of the concrete properly as it

leaves the mixer. The twenty-first man, generally

employed, is a "filler-in." The foreman says this

"filler-in" is needed. He picks up the shovel which

one man drops for a moment, or wheels the barrow

which another one of the gang leaves; he handles

cement or does odd jobs. Such a gang frequently lays

as much as 600' of pavement 16' wide in a day.

Men working on the sub-grade keep a considerable

distance ahead of the mixer gang. Over most of the

route the sub-grade has not required a great deal of

cut or fill, but on the other hand in a few places some

rather heavy cuts and fills have been necessary. One

Pitts 10-ton roller, 1 Pitts 8-ton roller and 1 Pitts

traction engine are used. A part of the hauling is done

by the engine.

A provision of the New York State specifications is

for retaining walls wherever the road comes close up

to an embankment so as t o endanger the gravel

shoulders and drainage ditches.

An idea of Contractor Gipp and Engineer Rice,

which is being used on this work in place of retain-

ing walls at several points, is illustrated in Fig. 6.

This is only a rough sketch to show the treatment

of the shoulders and gutter and does not pretend to be

an accurate section of the road. At the right in the

sketch is shown the treatment of shoulders and ditches

under normal conditions. At the left is shown the

treatment where there is a slight embankment which

might wash down on the road and into the ditch.

Ordinarily a concrete retaining wall would be built

to take care of just such a situation. Instead, Con-

tractor Gipp has suggested and Engineer Rice has

endorsed the plan of running the concrete clear over to

the side, forming shoulder and ditch and cutting back

and filling with concrete under the embankment as

illustrated. This is done at much less expense than

putting in an ordinary ditch and a gravel shoulder and

building a retaining wall to protect them.

The outcome of this work with no expansion joints

will be watched with considerable interest. Most of

the concrete highways being built in New York state,

according to the commission's report, have joints every

30' filled with pitch.

New York state has been spending the proceeds of

a SSO.OOOOOO bond issue on highway improvements.

Up to the first of this year all of this appropriation has

been used excepting a balance of $1,045,000. In a re

-

jiort the first of this year the commission states: "At

this time there are approximately 2,940 miles of com-

pleted highways and 710 miles under contract of which

tliere will probably be a large percentage complete'!

early in the coming year.

In this report at the first of the year something is

said as to the change of policy of the commission. A
statement of this change of policy is too important not

to quote directly from the report.

The former Commission, says the report, adopted a
form of construction known as ''bituminous macadam."
It has been fully demonstrated that this class of con-
struction has not given results such as would justify the in-

creased cost. This Commission believes that it is impossible

to obtain satisfactory results in highway construction until

more attention is given to subsoil drainage, properly designed

and constructed foundation, and' a wearing course in which

there is a more complete physical and chemical union of the

units composing it ; one which acts as a wearing course only

and not constructed so that its main function is to assist an

improperly drained and poorly designed foundation.

Having these factors in view it seems wise, wherever pos-

sible, to construct a foundation of concrete and to cover

this with a thin wearing course composed of bituminous ma-

terial and screenings or sand which is economical in first

cost and easily and cheaply renewed. The foundation of a

road, so constructed, is good for all time and the wearing

course serves the purpose of carrying all classes of traffic

without rubbing, raveling or raising a dust.

While the concrete-bituminous type of highway will prob-

ably be most generally adopted, owing to local conditions, the

supply of proper material, and the fact that the traffic on

some of the outlying highways does not, as yet, warrant the

adoption of this class of construction, other classes and

types of construction will be used.

The report shows that the state has been spending

approximately $1,000 per mile for maintenance of

roads.

Concrete PAvinc)— GreKVcl Ohoulcier

Fig. 6
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Concrete Pavements---City, Town, Country

Sonic r'nillur Iiiturinution as to Pavements

Wliic-li Are Desc-iibed in Tables 1 . 2 and ;^

-iVndcrsoii, Indiana

When first asked for a report on concrete paving

at Anderson, Ind., City Engineer G. P. Lamphear
replied that there were no concrete pavements in An-
derson except a few alleys which had been unsatisfac-

tory. Concrete-Cement-Age asked for further in-

formation and it was pointed out by Mr. Lamphear
that the failure of the pavement has been chiefly in

the longitudinal joints which have worn into grooves,

lie says that the transverse joints are still in almost

perfect condition. The work included only 480 sq.

yds. in 20-ft. alleys laid in 1906. The pavement is

laid with a 4-in. dip in the center and its joints are

5' each way, so that the pavement when finished, ap-

pears as 5' square blocks. These joints were rounded

to a ^-in. radius at the edges and were filled only

with sand. The concrete consists of a mixture of 1 :5

cement and gravel which is said to have been clean

and of medium size. This was put into a bottom

course of 5" and there is a finished course of 1". The
pavement cost about $1.26 per sq. yd.

cost less than $1.00 per sq. yd. A total of 85,000 sq.

yds. of the pavement have been laid in the last three

years.

^Vnn Arbor, Micliiiian

Readers of Concrete-Ckment Age already are more
or less familiar with the bituminous surfaced concrete

pavements laid in Ann Arbor, Mich., under the direc-

tion of E. W. Groves, who was, until recently, city

engineer in Ann Arbor. Mr. Groves' idea in surface

treatment of concrete is now being promoted, as "Dol-

arway" pavement. A description of this pavement
will be found in Concrete, page 58, May 1911, and

further reference to it in the issue of March, 1912,

page 36.

In writing to Concrete-Cement-Age, Mr. Groves

said recently in describing how satisfactory the pave-

ment is, "so satisfactory that property owners have

petitioned for an additional 140,000 sq. yds." The
pavement is laid in widths of from 24' to 34', 6"

tliick, in two courses. The first course 4J^", the sec-

ond 1 1/2". The engineer describes the gravel used on

64,800 sq. yds. of work in 1911 as "not so clean as

it should have been." The transverse joints were

placed everv 25' and filled with bitumen and sand.

The street has a crown of 6", both subgrade and

finished pavement. On this 1911 work Peerless Port-

land cement was used at a cost of $1.05 per bbl., and

sand at $1.00 per load of Ij^ yards. The second

course of the pavement was roughed with a wire

broom to give a mechanical bond for the coating of

bitumen and sand. One half gallon of Dolarway

bitumen was used for each sq. yd. The feature of

the pavement is, that it gives a pleasing wearing sur-

face, with good footing for horses, and is black so

that there is less reflection of light than with other

concrete pavements. This 1911 work in Ann Arbor

liellefontaine, Ohio

Bellefontaine, O., is among the first, if it is not the

first place to have tried Portland cement concrete pav-

ing. Details of the concrete pavement laid in Belle-

fontaine in 1893 and 1894 were published in the

August, 1909, issue of Concrete Engineering and are

re-printed below

:

Concrete Pavements of Fifteen Years Ago

Cement Pavement—Section 1.—The lower strata of the ce-

ment pavement or grout must be 4" thick, composed of 1 part

of best Portland cement equal to the Buckeye Portland ce-

ment to 4 parts of clean sharp gravel and sand, in which the

proportion of the sand is about ^ that of the gravel. This

must be thoroughly mixed by a screw mixer and so much

water thoroughly incorporated during the mixing process as

will show on the surface of the concrete after it has been

well rammed to place, which must be done as expeditiously

as possible after the mixing, and the concrete must be made

solid and complete at once after being dumped in place.

Sec. 2. After the lower strata has been placed and before

it has thoroughly set, then the top, 2" thick, composed of

equal parts of the same, Portland cement first used and coarse

sharp sand and gravel sifted to the size of a pea, then wet

mixed and rammed the same as the grout, a very thin layer

of pure cement must be well rubbed into the concrete surface,

first to insure adhesion, then the entire coat must be added

before the concrete is set.

Sec. 3. The entire concrete and top must be separated care-

fully and regularly into blocks 5' square and the edges

neatly finished, and the surface grooved in continuous lines

from side to side and end to end and every 4", the grooves

being V shaped, 3/16" deep and 1" wide, to be troweled smooth

by a specially prepared tool, the entire pavement being care-

fully built to the grade given by the engineer, must present a

true crown, as represented on the cross section prepared for

the same.

Sec. 4. A row of blocks on one side to have joints sloping

in such manner that they can be raised without disturbing

the other blocks.

Sec. 5. Curbs, one part cement to three parts sand, 6'

wide, of same material, to be raised on each side to a level

with the sidewalks as per engineer's plan.

Sec. 6. The whole work, when completed, to be covered

2" deep with wet sand and kept in that condition for one

week after completion of the contract.

Sec. 7. The above specified work, when completed, is to

be first class in every particular, and is to be guaranteed by

the contractor to last a relative time longer than any brick

paving, as the contract price exceeds the contract price of

the brick or any like material of which there may be a com-

petitive bid.

Sec. 8. All work to be in strict conformity to the plans,

specifications and cross section of the improvement, and to

be carried out under the general requirement as hereinafter

specified.
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Billings, Montana
Billings, Mont., laid 2,000 sq. yds. of alley paving

of reinforced concrete in the fall of 1911. The pave-

ment is 900' long and 20' wide. The concrete is in

one course 7^^" thick and the pavement has a straight

dip to the centre of 5". Transverse joints are placed
20' apart, and the joints are filled with J^-in. wood
strips, which are left in place. The concrete is turned

at the edges to a J^" radius. Red Devil cement was
used in the mixture of 1 :2 :4, with bank run sand and
with bank run gravel, the former a little fine. Gravel

was used from the 5-in. size down. The pavement
was reinforced with >4" square twisted rods 12" o. c.

because a great deal of the pavement was laid over
old trenches, where settlement was to be avoided. The
surface was wood floated and then brushed trans-

versely. The city engineer, C. C. Durland, in writing

to Concrete-Cement Age says that this brushed
surface is not slippery, and is less expensive to make
than grooving. With cement at $2.10 per barrel and
sand and gravel at $1.50 per cu. yd., the pavement
"ost $2.25 per sq. yd., with additional cost of 4c per lb.

for reinforcing steel. The price includes the sub-
grade preparation and a 6-in. sub-base of gravel. The
engineer writes that in spite of the fact that the alley

withstands very heavy teaming he would be in favor
of making the pavement only 6" thick, had he to

build it again, thereby economizing in the first cost of
the pavement.

Boise, Idaho
Concrete pavement in Boise, Idaho, cost from $1.04

to $1.15 per sq. yd., a very low cost considering the
high price of cement in the locality. Cement cost

$2.75 per bbl., sand $1.00 per cu. yd. and gravel $1.00
per cu. yd. Pavements are built in one course, and
brushed with a wood float. It was required that the
sad in the mixture have no more than 30% voids. The
gravel ranged in size from J4" to 2i/$". Specifica-
tions were prepared by the city engineer, and the con-
tract was let to the lowest bidder in every case. The
maintenance cost of the 2,800' of pavement laid in

1910 has been $10 to date, and there has been no
maintenance charge for the other concrete pavements
laid since then.

Burlinofton, Wisconsin
P. J. Hurtgen, engineer, Burlington, Wis., in report-

ing on the 12,232 sq. yds. of concrete paving laid in

Burlington in 1911, writes that on future work instead
of laying concrete in two courses of 5" and IJ^" he
will put it down in one course, and that instead of
using an unprotected asphalt joint every 30' he will

provide joints with the same spacing and will protect
the joints with the Baker plate. The cost of the work
in Burlington in 1911 was low, $1.06 per sq. yd., in-

cluding grading, which amounted to about 10c per sq.

yd. spread over the entire job. Concrete curb cost 27c
per lin. ft. and the combination concrete curb and gut-
ter cost 45c per lin. ft., using a 6-in. curb and a 2-ft.

gutter. This low cost was obtained in spite of the fact

that unusual care was taken in grading before the
concrete was placed and in proportioning and mixing

the materials. The mixture was 1 :2 :4 cement, sand

and gravel, using Alarquette and Universal cements.

Sand passed through a 34" screen and gravel passed

a IJ^" screen; both were clean and sharp. Cement
cost $1.35per bbl. on the job and sand and gravel 75c

per yd. A steel street broom was used to finish the

pavment surface. Mr. Hurtgen writes Concrete-

Cement Age that "after passing through the most

severe winter that this vicinity has experienced in 40

years, this pavement has not a crack or check of any

kind in it, and our teamsters prefer it to brick, be-

cause it is less slippery and because it is less dusty

and less noisy. The pavement carries very heavy

traffic from depots, lumber and mill yards and fac-

tories." Mr. Hurtgen says he believes that in laying

a one-course pavement with a steel plate for the joints

he could reduce the cost to about 85c per sq. yd. with

materials at present prices.

California

The California State Highway Commission is pre-

paring to spend the proceeds of an eighteen million

dollar bond issue in completing good roads on the Pa-

cific coast. These good roads for California are a part

of a splendid scheme to welcome the world to the

Panama Exposition in 1915, with unexcelled highways.

Bids were to be opened by the State Highway Com-
mission August 26 on approximately 56 miles of

highway to be built of concrete with a bituminous sur-

face. This work will be divided about as follows r

Stanislaus county, 11 miles; Merced county, 10 miles;

Fresno county, 9.5 miles ; Madera county, 7 miles r

San Diego county, 8.4 miles; Mada^ft county, 10 miles.

In San Mateo county another stretch of pavement is

being built from South San Francisco to Burlingame.

This is the pavement described in the tables in this

issue. It is an unusual road in its construction, 5.4

miles long, 24' wide with 5" base of 1 :3 :6 concrete,

and 1" of asphaltic wearing surface. The pavement

will have no joints, and the concrete will be hand-

tamped. The contract has been given to F. R. Ritchie

& Co., San Francisco. A sectional view of this pave-

ment is shown. This road will cost $1,035 persq.yd.

;

the asphalt will cost 36c per sq. yd., which is included

in the $1,035. In addition to this the excavation costs

37c per cu. yd. This road is an experiment undertaken

by Austin B. Fletcher, the State Highway Engineer.

Chippewa Falls. Wisconsin
Chipepwa Falls, Wise, is tr\-ing its first experiment

in concrete paving this year, putting down 675 sq. yds.

in alleys. The work was done early in the Spring.

The pavement is 16' wide and is laid close up to abut-

ting buildings. It was put down on a heavy gravel sub-

soil and was given a 3" dip to the center. The joints

are 30' apart transversely with no longitudinal joints

and they are filled with Pioneer and Sarco fillers. The
edges of the joints were rounded. The bottom course

is 6" thick of a 1 :6 mixture of cement and gravel and
the top course is IJ^" thick in granolithic finish. Pit-

run gravel was used which was very clean and well

proportioned. All sizes were used that passed a 2^-in.

ring. The wearing course was of a mixture of one
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cement, one sand and one granite screenings, the last

named being y^" to ^" in size. With cement at $1.10

per bbl., gravel at $1.00 per cu. yd., sand 50c per cu.

yd. and granite screenings at $3.10 per en. yd. the

pavement cost $1.28 per sq. yd. The pavement was
sprinkled and protected from the sun with canvas
and was opened to traffic after 10 days. The work
was in charge of L. G. Arnold, city engineer, who is

also in charge of 6,000 sq. yds. of concrete pavement
being laid in Stanley. Wise.

Connersville, Indiana

Connersvillc, Ind., is putting down 6,500 st|. yds.

of concrete paving this year. It is on nine flitYcrent

streets and varies in width from 20' to 32'. The total

length of the work is about two miles. The pavement
is being laid in two courses. The first course is 5"

thick on the sides and 7" thick in the center. The top

course is of a uniform thickness of 1^". This gives

the street a crown of 2". The gutter has a further dip

of 2", giving the center of the street a rise of 4"

from the gutter. The streets are jointed every 30'

transversely and the joints are filled with asphalt and

are protected with Baker plates. Longitudinal joints

are placed next to each gutter and are also filled with

asphalt. Pit-run gravel is being used and everything

under 2" in size goes into the mix. This gravel costs

SOc per cu. yd. Universal Portland cement which is

being used costs about $1.02 per bbl. The pavement is

reinforced with No. 12 gauge 4" wire mesh netting and

the surface is floated and then broomed. The specifi-

cations require that in curing the pavement it shall be

covered with straw for three days then with sand for

seven days and kept moist all the time. The pavement
is costing $1.02 per sq. yd.

Davenport. Iowa

In addition as to the Davenport paving laid in 1912,

and described in tables 1, 2, and 3, A. AI. Compton,

city engineer, gives a list of the Davenport pavements

laid in 1911 and the cost per sq. yd., and another list

for the work being done this year, with the cost per

sq. yd. This list is as follow-s

:

In 1911 the following streets were paved with concrete:

Alley between Kirkwood boulevard and Arlington court,

single course. 159 yds. at 90c ; East River street extension,

single course, 5,440 yds. at 93c; Laurel street between Oierry

street and Grand avenue, single course, 459 yds. at 93c ; Ripley

street between Lombard street and Norwood avenue, two

course, 2,050 yds. at $1.29; Summit avenue between Eastern

avenue and Kuehl street, two course, 3,200 yds. at $1.25 ; Vine

street between Filth and Sixth, two course, 1,000 yds. at $1.30,

For the season of 1912 we have contracted for over 50,000

sq. yds. of concrete paving. The prices on two course work

arc from $1.00 to $1.17 per sq. yd. average about $1.00), and

for the single course only paving averages about 97c per sq.

vd.

Des Moines, Iowa
Ucs .Moines, la., did its first concrete paving in 1910.

This was two-course work and the details will be found

in tables 1, 2 and 3 in this issue. The first course was

6^" thick and the top course IJ^" thick. This year

the city engineer is specifying a uniform mixture

throughout the work and the thickness of the pavement

varies according to the street and the traffic which it

carries. This one course work is of a mixture of 1

part cement, 2jX parts sand and 4 parts broken stone.

The change was made to reduce the cost of the pave-

ment, believing tliat the quality would not be impaired.

The two course work put down in 1910 cost from

$1.57 to $1.69 per sq. yd. Last year the city did about

6,000 sq. yds. of alley paving, divided into several small

jobs, putting in the concrete 6" thick at a cost of from

SI.25 to $1.30 per sq. yd. This year an 8" thick pave-

ment is being put clown on 42nd street, including 3,700

sq. yds., at a cost of $1.24 per sq. yd, including curb-

ing. Another job on Grand avenue of 12,700 .sq. yds.,

8" thick, curb also included, cost $1.46 per sq. yd.

.\nother job of 6-in. pavement on Beckwith street of

1.000 sq. yds., where the curb already is in place, is

costing $1.22 per sq. yd. This paving is being given

a float finish. These pavement prices are obtained with

materials costing as follows: Cement $1.15 per bbl.;

sand, $1.30 per cu. yd. : stone, $1.60 per cu. yd. This

information was supplied by W. D. Maxwell, office-

engineer in the city engineer's office.

Fond Du Lac, Wisconsin

Fond du Lac, Wise, has 17 streets and two alleys

paved with concrete. These pavements total nearly

9 miles in length. This paving is divided into two

types of construction: plain concrete and reinforced

concrete. The earlier pavements were made of plain

concrete and all the later ones were reinforcd. City

Engineer J. S. McCullough writs Concrete-Cement

Ages "We reinforce all our work now and are more

particular about getting clean aggregate than we were

on our plain concrete paevments. We x:onsider the re-

inforced type w-ith the clean sand a big improvement

over our first pavement." Of the plain concrete pave-

ments laid in 1908 and 1910, there are a total of 106.-

527 sq. yds., making about 6 miles of these streets with

pavement from 27' to 56' wide. The sub-grade is

crowned like the finished surface, which is 4" for

ProtiU
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27-h. pavements, 4/2" for 30-ft., 5" for 32-ft. and
6" for 56-ft. The transverse points are 50' apart and
are filled with asphalt ; the space being made for them
by using drop-siding. Two longitudinal joints are

along each gutter, and are also filled with asphalt. The
concrete is made of 1 part cement, 2]/ parts gravel and
5 parts crushed stone. The gravel in these early pave-

ments was rather poor and carried some clay ; the

limestone is rather soft. The gravel was pit-run ma-
terial and contained about the right amount of fine

sand. The base course is 5" thick. The top course

is 1^2" thick and is composed of 1 part cement, 1 part

clean sand, and 1 part granite, under 34" i" size. The
street was roughed with a broom after floating and
slight trowelling. Cement cost $1.25 on cars, gravel

$1.10 per yd. and stone $1.20 per yd. The pavement
was cured by sprinkling from 7 to 10 days, and was
protected from the sun by canvas coverings. The
paving, including grading, co.st from $1.10 to $1,375

per sq. yd. Combination concrete curb and gutter cost

from 42c to 50c per ft. Mr. McCollough reports that

t'^e pavement has been evry satisfactory under mod-
erate traffic, except for a few logitudinal cracks. He
also says: "We consider the proper mixture of sand
and granite or equally hard stone the best wearing sur-

face ; without the sand the pavement is likely to be

slippery, and without the hard stone the surface is

more apt to wear ofif." This specification has been
changed slightly since the pavements were laid, by re-

ducing the crown a little and by adding reinforcing.

The pit-run gravel has also been eliminated because

of the clay in it and clean sand is now used in con-

crete pavements in Fond du Lac.

Of the reinforced concrete pavement laid in 1910
and 1911 there are 34,740 sq. yds. from 27' to 40' wide
and about 3 miles long. Crowns now used on these

reinforced concrete pavements are as follows: 3^" on
27-ft. pavements, 4" on 30-ft. pavements, Ayi" on
32-ft. pavements and Syi" on 40-ft. pavements. The
mixture and thickness of courses is the same as with
the plain concrete pavements, with the exception of the

greater cleanliness in the aggregate. It is interesting

to note from I\Tr. McCollough's report what a very
slight increase there is in the cost of reinforced pave-
ment as compared with plain concrete. When the re-

inforced concrete pavements were laid cement cost

the same as with the plain concrete, and the aggregate
has also cost about the same. Sand cost a trifle more
than with the plain pavements, as it co.st $1.05 on cars

and it is more than likely that the cost in getting it to

the job was more than 5c per vd. These pavements,
laid in 1910 and 1911, cost from $1.20 to $1.27 per
so. yd., including crown. .American Steel & Wire Co.'s

No. 7 triangular mesh was used for reinforcement. It

was placed between the base course and the wearing
course in the center 18' of the street. This pavement
was laid by G. H. Stanchfield. who was also a con-
tractor for the previously laid plain pavements, and
by J. Rasmussen & Sons Co.. under a 5-year guaran-
tee.* Mr. AfcCullough reports that the pavement is

very satisfactory, that a few cracks have developed
but they have not opened up enough to do anv harm.

•See August 1012 CoNCRETii-rKMFNT Act., paw 58, for cost data
supplied by Mr. McCuIIough on cutting and replacing concrete pave-

All the finishing of the pavement is done from a bridge

so that it is not necessary for the men to get on the

work ; in no event are they permitted to get on.

Gary, Indiana

C. A. Williston, city engineer, Gary, Ind., reports

that the concrete paving done in Gary in 1906, 1907
and 1908 has not been entirely satisfactory. In 1906
a mile of pavement was put down on a street 66' wide
between curbs, using a 1 :3 :4 mixture of cement, sand

and stone, with the pavement 7" thick. The first

course is Syi" thick and the second course 1^" thick.

Transverse joints were placed every 50' and filled to

the top with tar. The surface was marked off like

bricks. The combination curb and gutter was put

down with the work, which cost from $1.65 to $1.90

per sq. yd. In 1907 and 1908, lyi miles of paving

were put down on streets 46' wide, other conditions

were the same. These streets have had heavy teaming.

Mr. Williston writes: "The pavement fails by inter-

secting cracks wearing out to the foundation, which

disintegrates rapidly, making dangerous holes if not

attended to promptly."

Greenville, Illinois

The concrete pavement put down in Greenville, 111.,

in 1911 has had to stand severe tests. The pavement

is 3000' long and 16' wide and the width of the road

is extended with dirt shoulders. The pavement has no

crown, the sub-grade and finished work both being

flat. Joints were made every 25' with rounded edges

and filled with pitch. The concrete is in a mixture

of one part Red Ring cement, 2j4 parts sand, and 5

parts stone. The sand is reported as clean and sharp

and the stone as Chester limestone up to 2^". The
cement cost $1.00 per bbl, sand 80c per yd., and

stone 50c per yd. The pavement is 8" thick in one

course, and was finished only by tamping. It was
sprinkled 3 days. It cost 90c per sq. yd. The road is

subject to a great deal of overflow in the spring fresh-

ets, and has stood up and given excellent satisfaction

after one very severe season's test. The work was in

charge of and reported to Concrete-Cement Age by

H. M. Baumberger, city engineer.

Detroit, Michigan
Detroit. Mich., concrete paving has been expensive.

The first of it was put down on Elmwood avenue in

1910 (then called Collins street). This paving was
two course work, 5" and 2", with J/2-in. joints every
30' filled with asphalt and protected with Baker plates.

The job included 16,472 sq. yds. The pavement proper

cost $1.39 per sq. yd., but excavating at 50c per

cu. yd., stone curbing at 50c per cu. ft., and concrete

backing for the stone curbing at $4.50 per cu. yd.,

brought the cost to $2.10 per yard. This pavement
has given very good satisfaction, but no more con-

crete pavements were laid. until this year, when the

city issued new specifications for plain concrete pave-

ment and for reinforced concrete pavement. Prop-

erty owners on an east side street petitioned for some
reinforced concrete paving, ^^'hen the bids came in
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for the work tlicy decided that some other kind of

pavement would be used, as the low bid ran $2.61 per

sq. yd. Seven alleys were paved this year with plain

concrete covering, a total of 288 sq. yds., with the al-

leys 15' wide. Another alley was paved with rein-

forced concrete and this cost $2.76 per sq. yd. Just

why it is so expensive it is hard to say, because the

city has material contracted for in advance and is

able to buy any one of four different brands of cement

at from 85c to 94c per bbl., bank gravel at 69c per

yd., bank sand at 69c per yd., crushed stone at from

69c to 89c per yd., and river sand at 87c per yd.

Hennepin Count}', Minnesota

Hennepin county, Minn., is experimenting this year

with one mile of concrete pavement on Superior Boul-

evard, out of Minneapolis. If this proves to be as

satisfactory as officials in charge believe it will, more
miles will be laid. The road is 14' wide with 3' of

gravel shoulder on each side, constructed as shown
in the typical section. It is being laid in one course,

7" thick of a 1:2:3 mixture of Universal cement,

sand and gravel. The pavement has a 1" crown. The
work is being done by the General Contracting Co.,

Minneapolis

Highland Park, Illinois

James Shields, engineer, Highland Park, 111., reports

that the concrete pavement put down on Williams and

Dean avenues in that city this year cost just about the

same as macadam. The pavement is 6000' long and
20' and 30' wide, with a total of 13,000 sq. yds. The
joints are placed every 25' and in each joint are eight

thicknesses of tar paper. Longitudinal joints are

placed along the curb and are filled in the same way.

The concrete used is made, one part Universal Port-

land Cement, two parts torpedo sand and 3^4 parts

washed gravel from Yz" to 1^". On the 20-ft. street

the concrete is 7" thick in the center and 5" thick at

the sides. On the 30-ft. street it is 8" thick in the

center and 6" at the sides, laid on a flat sub-grade,

thus giving a crown of 2". The pavement was sprink-

led for seven days after laying. The specifications

called for J^ gal. of bitumen to each sq. yd. of sur-

face. The contractors used Pioneer asphalt, and in

this, torpedo sand was rolled. The engineer mentions

as special features of this pavement, the low original

cost, "being about the same as macadam, low cost of

maintenance and low crown spreading travel over the

street." It is proposed on future paving to use steel

joint protectors and leave out the tar paper.

Independence, Missouri

H. II. Pendleton, city engineer, Independence, Mo.,

says that particular attention was given to the sub-

grade for pavements of that city. The street was sub-

graded 5" below and parallel with the finished surface

of the street, and was rolled with a 10-ton roller. The

pavement referred to is on Pleasant street and was

laid in 1910. The job covers 2,172 sq. yds. ; it has a

crown of 6"; there are no transverse joints; it was

laid under the Hassam patent. Joints along the curb

are filled with two thicknesses of three-ply roofing

felt. The concrete base consists of two parts of Port-

land cement, 3 parts clean coarse sand, and 6 parts

clean hard stone, passing 2^-in. mesh and retained

on a y2-\n. mesh. This was spread on the sub-grade

and tamped. Before it had set a thin coat of fine

stone concrete composed of 1 part cement, 1 part sand

and 3 parts stone, was put on. The stone consisted

of chats from zinc mines. It was brought to an even

surface by tamping and with the aid of a long-handled

roller. The pavement cost $1.29 per sq. yd.

Kansas Citj', Missouri

Up to January 1, 1912, Kansas City, Mo., had a

total of 65,433 sq. yds. (4.4 miles) of concrete paving

in streets and 46,160 sq. yds. (5.66 miles) in alleys.

The crown used on a 26-ft. roadway is 6". The joints

are placed 50' apart and are filled with asphalt. There

are no longitudinal joints. The mixture used is 1 part

cement, 2 parts sand and 4^ parts crushed stone. All

sizes of stone below ^" are screened out. The cost

of the Kansas City paving has averaged $1.20 per yd.

on streets, including sub-grade work, and 94c per sq.

yd. is the lowest figure which has been reached.

Clark R. Mandigo, assistant engineer, writes Con-
crete-Cement Age that the pavements are very satis-

factory for cleanliness, durability, low tractive resist-

ance for sanitary reasons and because of the ease with

which they may be repaired. Mr. Mandigo writes

that specifications are to be changed so that the trans-

verse expansion joints, now filled with asphalt, will

be omitted. He says that these joints ^" wide are

the weakest points in the pavement, and it is now
proposed to make a contraction joint filled with tar

paper. This pavement laid in Kansas City has been

under a maintenance bond to keep in repair for 5

years. Although in practically all of the streets the

concrete has been laid 6" thick in one course; pave-

ments on some heavy trafficked streets are 7" and 8"

thick. When these pavements were laid it is evident

that they were regarded as somewhat of an experi-

ment so far as the use of concrete for surface material

was concerned, and curbs were left with an 8-in. face.

so that an asphalt or bitulithic surface could be put

on if desired.
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LeMars. Iowa
In 1904 a concrete pavement was laid in LeMars,

la., by AI. A. Aloore and C. H. Kehrberg. The pave-

ment is only one-half block long and is on one of the

main streets, taking about the heaviest traffic in a city

of 5000. The first course is 5" thick, composed of 1

part Portland cement and 6 parts coarse gravel. On
top of this was laid a lyi-'m. course of 1 part cement

to 2 parts coarse screened sand. The feature of this

pavement is the treatment of the surface. It is marked
off in squares diagonal!}', the squares being 4" on a

side. A 2-in. plank was used 2' long with a handle at-

tached, and pieces of steel fs" x ^" were put on the

bottom of the plank to form the grooves. The pave-

ment cost $1.25 a yard with gravel at 75c per cu. yd.

and cement at $2.00 per bbl.

cases the gravel is being used just as it comes from the

pit with the addition of some larger stone and in other

cases, the product of the pit is screened and re-mixed.

Mr. Kuelling says "This last I believe to be much the

best system as it insures a more perfect mixture."

Milford, Delaware

The concrete pavements in Milford, Del., put down
in 1910, 1911 and 1912, totaling 5,335 .sq. yds., are in

one course 6" thick, all put down at one time. This
was made of a mixture of 1 part cement, 2^ parts

sand and 6 parts stone. The stone used was crushed
screened granite. This concrete course was flushed

over with grout. The pavement that was put down
in 1910 is jointed transversely every 50' and filled

with wood and asphalt. There are longitudinal joints

at the curb also filled with asphalt. In the 1911 and
1912 jobs the joints were placed 75' apart filled with
asphalt. In finishing the surface of the concrete after

the grout was put on, the back of a rake was used,

so that the surface is not entirely smooth. This pave-
ment has cost an average of about $1.05 per yd. Theo-
dore Townsend, chairman of the Highway Committee
of the Council, writes Conrete-Cement Age that

these streets stand very heavy traffic and have been
so satisfactory that next year the city will put down
about 6.000 yards of the pavement to replace an old

macadam roadwav.

Milwaukee County, Wisconsin
Sixteen miles of concrete roadway are being put

down this year in Milwaukee County, Wis. The width
of the road varies from 15' to 18'. It is in 8 diflferent

localities. The pavement is crowned %" to the foot
and joints are placed every 25' filled with asphaltic
felt and protected with steel plates. The work is 7"
thick in 1 course made of a mixture of 1 part cement.
2 parts sand and 4 parts gravel : in some cases 1 part
cement, 2 parts sand and 4 parts stone. Some of the
concrete, where a good quality of bank gravel is to
be had, is of a mixture of 1 :4 cement and gravel.
The pavement is smoothed off with a wood float. Cur-
ing is taken care of by covering the pavement with soil

and sprinkling it for 5 days. The average cost of the
work is 90c per sq. yd.

H. J. Kuelling, county highway commissioner, in

writing to Conrete-Cement Age said that all the work
is being done on contract and as it is 8 different jobs,

the concrete used and methods followed are not all

exactly alike. Several kinds of material are being
used. Some aggregate is shipped in from outside and
some of it is obtained from local gravel pits. In some

Mitchell, South Dakota
Mitchell, S. Dak., is putting down 26,000 sq. yds. of

reinforced concrete paving this year. This is on 6 dif-

ferent streets varying in width from 42' to 56' be-

tween curbs. The pavement crown is 5" on the 42-ft.

streets and 7" on the 56-ft. streets. Alternate expan-

sion and contraction joints are placed 12' 6" apart

transversely of the pavement and are filled with as-

phalt. The edges are turned to a yi" radius. Longi-

tudinal joints are placed at the curb and are also filled

with asphalt. Particular care has been taken with the

mixture used in making the concrete. The bottom

course of 5J^" is a mixture of 1 :3 :5 cement, sand and

stone. The top course is a mixture of 1 :% :J4 cement,

sand and gravel. This course is lyi" thick. The
pavement is reinforced with No. 7 triangular mesh
in the center of the pavement only, and thus, on the

42-ft. streets, the mesh extends over the middle IS'

and on the 56-ft. streets over the middle 20'. The sur-

face of the pavement is wood-floated and broomed. It

is cured by being kept wet 4 days and is costing from

$1.47 to $1.55 per sq. yd. including grading.

Montesano, Washington

The concrete paving in Montesano, Wash.,* is de-

scribed by Geo. W. Gauntlett, city engineer. In Spruce

St. 5,345 sq. yds. were put down in 1911, the pavement

being 20' wide, with 5^-in. expansion joints every 25'

filled with grade "D" asphalt. The bottom course is

4" thick of 1 :3 :6 cement, sand and gravel. The top

course is 2" thick of a 1 :2 mixture of cement and sand.

The sand used was clean and sharp and contained pea

gravel up to J4" in diameter, in proportion with the

sand about 1 :1. The pavement was kept wet for 7

days and closed to traffic for 28 days. It cost $1.32

per sq. yd., exclusive of curb and gutter. The com-
bination curb and gutter of concrete cost 27c per ft.

Mr. Gauntlett writes that the pavement has given

entire satisfaction, standing medium heavy traffic. He
mentions as its special features, the fact that it is low
in first cost, has a non-skidding surface and is less

noisy than either brick or granite block and not so

hard on the horses. The surface of the pavement
was given a troweled finished and then was rough-

ened by tapping with a sidewalk roughing brush. Mr.
Gauntlett proposes to change the specifications for fu-

ture work in the matter of filler for expansion joints.

He says that he finds that the asphalt has a tendency

to run toward the gutter when the pavement has a

crown and he proposes mixing the asphalt with hot

sand.

?\rontesano also has 7j^ blocks of concrete alley

pavement with a total of 2,063 sq. yds. This pave-

ment has a 2-in. dip to the center with asphalt joints

every 25' and is in 2 courses like the street paving
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4" and 2". The surface finish is (Hfterent. It is

grooved by means of %" ribbons tacked to the bottom

of a plank. A space 1' wide was left in the center,

free from grooves, this to serve as the gutter. The
alley pavement cost $1.27 per sq yd.

New Orleans, Louisiana
The only concrete pavements in New Orleans, La.,

writes W. J. Hardee, city engineer, are those laid un-

Icr the Blome patent. There are 12 of these pave-

ments with a total of 154,726 sq. yds., at a cost rang-

ing from $2.37 to $2.95 per sq. yd.

Portland, Maine
The city of Portland, Me., has 18,660 sq. yds. of

i lassam patent pavement put down in 1907, 1908, 1909,

1''10 and 1911 at a cost ranging from $1.65 to $2.06

per sq. yd. Tiie city al^o has 14,848 sq .yds of straight

concrete pavement with bituminous surface put down
in 1911 at a cost ranging from $1.29 to $1.75 per sc)

yd. This year 16,627 sq. yds. are being laid on 5 dif-

ferent streets. On four of these streets, done entire-

ly by contract, the cost per sq. yd. ranges from $1.19

to $1.33. On another street, totaling 3,150 sq. yds.,

the city supplies both sand and cement and the lowest

bid for the work was 90c per cu. yd. for excavation.

60c per sq. yd. for concrete, 15c per sq. yd. for bitu-

minous surface.

Hassam Pavement
Main-

I.ciigtli Area Total Cost ten-

Near. Location tin. ft. sq. vd. Cost sq. yd. ance.

1907 York St 706.3 3,324.56 $5,485.52 $1.65 None
Brown St 276.8 631.13 1.041.36 1.65 "

Exchange St 297.2 1,043.44 1,724.98 1.65 "

1008 Charles St 128.0 147.75 304.13 *2.06 "

Middle St 1,129.0 3.406.55 6,147.36 1.80 "

Monument Sq. .. 290.0 493.51 881.37 1.79 "

Pleasant .Xve. ... 561.86 846.70 1.488.98 1.76 "

I'W .\tlantic St 450.70 1,421.42 2,487.48 1.75 "

.\von St 404.30 652.50 1.171.40 1.80 "

Free St 556.85 1,889.39 3,313.18 1.75 "

Temple St 349.80 1,367.20 2.395.60 1.75 "

1910 Pleasant .\\e. ... 699.80 1,038.66 1,817.66 1.75 "

St. Lawrence St.. 291.50 1,066.14 1,865.75 1.75 "

Uni Franklin St 463.00 1,329.71 2,326.99 1.75 "

6.605.11 18.660,66 $32,451.76

Cement Concrete—Bituminous Surface
1911 Brighton .\ve. ...1,125.00 2.250.00 $ 3.167.50 $1.41

Hassam Base

Cumberland .\ve. 2,460.00 11.237.(4 14.459.18 1.29

(State Highway

Mi.xed Concrete)

*Forest .\ve 440.00 1.361.35 2,382.36 1.75

Hassam Base

4,025.00 14,848.99 $20,009.04

*.\ot laid by contract.

.•\11 of the above pavement is in good condition and ap-

parently will not need repairs for some years.

Plymouth. Wisconsin
Plymouth, Wis., has 10,780 sq. yds. of reinforced

concrete paving, put down in 1910. The street is 40'

wide and has a crown of 8". Transverse joints are

placed 40' apart and are filled with pitchy cypres?

wood. Longitudinal joints are provided along the

curbs and at each side of the car track. The base

course is 6" thick of 1 :3 :5 : concrete, cement, sand aqd

gravel, and the top course is lj4" thick of 1 :1^ ce-

ment and sand, the reinforcement consisting of the

American Steel & Wire Co.'s No. 7 mesh. It is placed

just under the top coat. The pavement cost $1,235

per sc|. yd. The specifications were drawn by \V. G.

KirchhofTer, Madison, Wis. Mr. Kirchhoi=fer put

down a similar job in Platteville, Wis., in 1911.

Portland, Oregon
T. M. Hurlburt, city engineer, Portland, Oregon,

writes Concrete-Cf.mi£NT Age as follows:

Up to the first of this year, less than 2 miles of concrete

pavement had been laid, and this is so recent that we have

not settled on any definite specifications or manner of con-

struction. Our pavement so far laid has been confined al-

most entirely to hillsides where the traffic is light and where

it is desirable to have pavement affording a good foothold for

team traffic.

In the present year we will lay much more concrete pave-

ment than heretofore, and some of this will have a thin

bituminous surface coat, and some will be simply plain con-

crete. We use about the same crown as we do with other

pavements, that is, a flat crown on steep grades and consid-

erable crown on level streets. We do not use any expan-

sion joints at all, as our experience with them has not proven

successful.

The concrete paving heretofore laid, was composed of 1

part of Portland cement, 3 parts sand and 5 parts broken

basaltic rock. We do not use any gravel with this pave-

ment. The price of the cement, etc., at the present time, in

this city, f. o. b. the bunkers, are about as follows: Cement

$1.65 to $1.85 per bbl, sand 60c to 80c per cu. yd., gravel 65c

to 85c per cu. yd., crushed stone $1.00 to $1.25 per cu. yd.

.'Ml of our concrete pavement has been 6" thick and this

has been our standard. The pavement heretofore laid has

been in 1 course only, but that laid this year will be in 2

courses as far as the composition is concerned, that is, a bot-

tom course or mixture of 1 :3 :5 and a top course of 1 :2 :4.

These mixtures are tamped together as 1 course.

The surface of the concrete is broomed with steel wire

brooms and we aim to give a much rougher finish on the

steep grades than on the flat grades.

We use an ordinary concrete curb, and do not use any

special gutter.

The cost of the pavement heretofore laid has been about

$1.40 per square yard, exclusive of grading, but this year we

have received bids ranging from $1.45 to as low as $1.05 per

sq. yd. and most of that to be laid will average about $1.20

to $1.25 per yd.

All of our pavement is laid on contract under the super-

vision of the city engineer. We have no board of public

works in this city.

Our experience w^ith the pavement has not been long

enough to state how satisfactory it will be, but I have no

doubt that on the steep grades with comparatively light traf-

fic, it will be found entirely suitable. One objection to the

pavement as compared with those of the asphalt kind is that

it is more noisy and also shows dirt more plainly. Aiter

this year we will probably have a much more definite idea

as to the merits of concrete pavement than we have now,

especially those with the bituminous coating.

Richmond. 1 ndiana

Among the oldest concrete pavements in this coun-

trv are tho*e in Richmond, Ind.. and Fred R. Charles.

Sehleii'tbi
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city engineer, has supplied a list of these pavements to-

gether with information as to how they have worn.

The statement also includes a record of cost per sq. ft.

The first of these pavements was laid in 1896. No
more concrete paving was done until 1901 and some
paving has been done every year since that time. This

is reasonable assurance of the satisfaction which con-

crete paving has given in Richmond. The bottom
course of these pavements is from 5" to 6" thick and
the top 15^" thick. The paving is usually divided in

blocks 10'xl5' and never exceeding this size. The joints

are filled with sand only, the edges being turned with

a small radius tool. Mr. Charles says that on some
of the paving shown 1" joints have been used filled

with paving pitch, but they have been found unsatis-

factory because of wear at the edges. The paving is

given a floated finish and corrugating is not recom-
mended.

Concrete Streets and Alleys

Cost No. of

Year per sq. ft. Yards
Alley 1896 268/lOc 140

Alley 1901 14c 242

Alley 1901 17c 162

Alley (private) 1901 ISc 222

Driveway No. 1, Hose House... 1902 20c 88
Sailor Street 1902 14c 644

Intersection 1903 16 l/2c 481

Alley 1903 lS9/10c 333

Street 1904 13c 650
Alley 1904 15 l/2c 184

Driveway No. 3, Hose House.... 1905 15 l/2c 88
Driveway No. 4, Hose House.... 1906 15c 88
Alley 1906 15c 1,142

Alley 1906 133/lOc 311

Alley 1906 133/lOc 454

Alley 1906 ISc 184

Alley 1906 14 l/2c 700

Alley 1906 ISc 300

Street 1907 14 l/2c 600
Market Place 1907 15c 1,161

Alley 1907 15c 247

Driveway No. 2. Hose House.... 1907 16c 170

Alley 1907 13 3/4c 170

Alley 1908 11 4/5c 750

Alley 1908 114/5c 222

Alley 1909 12c 555

Alley 1909 12c 226

Alley 1909 11 l/2c 670
Alley 1909 lie 663

Alley 1910 15c 994

Alley 1910 16 l/4c 532

Driveway No. 5, Hose House.... 1910 15 l/2c 120

Alleys 1911 4,745

18,238

Mr. Charles says of the wearing qualities

:

As Richmond was one of the pioneers in the line of con-

crete paving, we have received dozens of inquiries for infor-

mation. Our first concrete pavement was constructed in 1896,

in an alley. Being a narrow alley, a heavy traffic was con-

centrated in a small space; nevertheless this pavement shows
almost no signs of wear. A slight sinking of gravel around
the foundation of a building has caused a little settlement in

the alley, but this, which would be disastrous with other

forms of pavement, has only resulted in a slight unevenness
of the blocks, which have not even cracked. In 1902, Sailor

street was paved with concrete, and now is in almost perfect

condition. In 1906, it was necessary to cut a trench the

[82]

length of this street to lay telephone conduits, and the con-

crete was found so hard that it could be cut with great diffi-

culty. On completion of the conduits the pavement was very

carefully repaired and now seems as good as new. In 1903,

concrete was put down at North A. and Seventh street, a

very busy intersection of two principal streets, and in 1904,

in Elm place, a street adjacent to a hotel and several whole-

sale establishments, and carrying a great deal of heavy haul-

ing, especially from the hardware and iron storage houses.

These last two pavements were laid in large blocks with ex-

pansion joints 1" wide, filled with pitch. These wide, joints

are a disadvantage, since the edges of the blocks begin to

chip a little at these places. With the exception of these

places and a few temperature cracks, which cause no serious

trouble, the pavements are in excellent condition, and will

apparently last for years with no repairs or maintenance

charges. On our later work we do not use the wide joint,

but find the ordinary sand joint satisfactory. In addition to

those mentioned, we are constructing concrete pavements

every year, more especially in alleys which are in the busy

portion of the city. This travel concentrated in a small space

constitutes a more severe test than on streets where it can be

more distributed. Our citizens are very well satisfied with

this pavement. Unlike asphalt and other materials, it is not

damaged, but actually benefited by water. Consequently it

can be flushed with a hose and is very easily kept clean, an

important item from an esthetic and sanitary standpoint. The
initial expense is moderate. It cost us about 30% less than

vitrified brick. Repairs and maintenance charges apparently

will be nothing for a great many years, and the life of this

material will doubtless equal or exceed that of brick. It is

somewhat slippery for horses ; about the same as brick. Many
drivers prefer it to brick. Even when wet it is not so slip-

pery as asphalt. It is significant that those who reside on

these concrete streets and use them most, and have the best

chance to observe them, are the most enthusiastic in favor of

concrete. At the present time these pavements are still in

fine condition. Almost the only wear in evidence is at the

joints as above stated, and even there it is slight in most

cases. With the disadvantage of the joints overcome, the

wear amounts to almost nothing.

Rockvillc, Indiana

The citizens of Rockville, Ind., are putting down
5,000 sq. yds. of reinforced concrete pavement 26'

wide and the cost of the work including sub-grade

preparation is only $1.10 per sq. yd. Baker joints are

being used every ZZ' with tar paper between the plates.

The Mixing G.^^•G ox Rockville. I^•DI.«.^•.^, P.wing

September, 1<)12



COSCRETE-CEMENT ACE

\\

The Keystone State Construction Company has
four of our trucks in daily service. The

truck shown in the illustration has
displaced ten teams.

Mack Saurer Hewitt

"Leading gasoline trucks of the world."

Measure truck value by

1—Years of money-making

2—Economical fitness to your g
purpose. M

Our trucks have the high- |
est investment value: |

1—No other records approach p
Mack, 12 years; Saurer, 17 J
years; Hewitt, 10 years. g

2—All sizes, 1 to 10 tons capa- J
city. All styles of bodies. g

Write for data on what motor J
trucks do for Engineers and =
Contractors. Consult our En- g
gineering Department direct M

m or through any representative. m
m m
m International Motor Company m

General Offices: Broadway and 57th St., ^
New York. g

Works: Allentown, Pa.;; Plainfield, N. J. M.
Sales and Service Stations: New York, Chicago, Philadelphia, =

Boston, Cleveland, Cincinnati, Buffalo, Baltimore, =
Newark, Pittsburgh, St. Louis, Atlanta, =

Kansas City, Denver, San Francisco, S
Los Angeles and other large cities. ^=

CLAMPS
The right kind of clamps save money in all kinds

of concrete work, in the field or in the shop. The
man who nails or wires his forms loses time, money
and satisfaction.

Our clamps for concrete
contractors are instantly ad-
ju.ited, and easily released.
They hold the centering rigid.
On the clamp shown here, a
turn of the screw arm docs it.

We handle clamps for con-
tractors, hlock makers, car-
penters and cabinet makers.
No device you can buy will
pay for itself so quickly as
a clamp. Our clamp catalog
is an interesting book.

Hammacfaer, Schlemmer
&Co.

4th Ave. and 13th St.

New York, Since 1848

tK£

jfes more Power
n the ordinary one

The Anxiliary Ratchet Lever:

IcTcr bender. Our BAR BENDER No. 5 is apecially valu-

able in Reinforced Concrete work.. Portable, instantly ad-
justable to all shapes of stock up to li"- Send for booklet
of all sizes of improved bar, eye, "U" and ring benders.

VAN DORN'S
Steel

Joist Hanger
Spedallr Adaptable for

Cement Building Block Construction, Brick

Walls, Wood and Steel Beam Girders

ESB FOS CATAIiOQUB

TheVan Dorn Iron Works Co.
CLEVELAND, OHIO

Structural Steel and Ornamental Iron Workers
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Fig. 2

Rockville, Indiana, Street "Before" and "After"
Fig. 3

{Continued from page 82)

The reinforcement is The American Steel & Wire
Co.'s No. 7 triangular mesh. The concrete is 5" thick

composed of 1 part cement to 4>4 parts gravel carrying
about 45% sand with no stone larger than 3". The
concrete is put down in one course. Universal cement
costs $1.25 per bbl. and gravel costs 90c per cu. yd.
The concrete is laid on a clay sub-grade with a crown
of 4" and is being kept wet to cure. The pavement is

being laid on a private contract between citizens on
the street on which the work is being done and Ire-
land Bros., contractors. There is another element in

the cost which must be considered. Mr. Ireland has
a township contract to put a certain amount of gravel
on the streets and gets the benefit of this price in addi-
tion to the contract price of the pavement. J. M.
Johns, an attorney at Rockville, who is in close touch
with the work writes that "Mr. Ireland does not ex-
pect to make a big profit on this work as it is the first

put in in western Indiana and the property owners
are working with Mr. Ireland to get a first-class job
and use it as a specimen of what can be done." Mr.
Johns writes further of the pavement as follows

:

Before contracting, a committee of property owners on
Howard avenue, to-wit: Samuel Coble, J. M. Johns and
Frank Adams, together with our county commissioners. Green
T. Taylor and John May, and contractors, Ireland Bros., paid
a visit to Detroit, Mich., and personally inspected the street
improvements there of concrete construction. We also trav-
eled over several miles of concrete county roads of Wayne
county, Michigan, and witnessed the construction of country
roads there, as well as street improvements of like material.
Our committee and county commissioners were much im-
pressed with the cheapness of this kind of improvement com-
pared with any other road and street construction, and were
also impressed with the stability of such work. We were all
unanimous in our approval of concrete construction for both
street and country roads. Our commissioners have under con-
sideration the construction of a mile of the concrete country
road for a sample, that our people may see and understand
the stability and utility of this kind of work, and also the
comparatively low cost—with no repair for a great manv
years. At Detroit we saw much of this work that had been
m 4 to 5 years with no perceptible wear, although the streets
and roads were much used for heavy traffic. The work being
done here by Ireland Bros, is beyond the expectation of our
citizens, who never saw such work before, and is meeting
-with the unanimous approval of all. This pavement was de°

signed by and is being built by Ireland Bros., Bloomingdale,

Ind. The engineer in charge of the work is H. L. Davies,

Marshall, Ind. The sub-base is yellow clay, upon which

gravel has been put from time to time. Very little excava-

tion was necessary; after surfacing to grade, the base was
rolled with a steam roller. The sub-grade was given a crown

of 4".

Sheboygan, Wisconsin
In 1911 Sheboygan, Wis. put down 14,000 sq. yds.

of reinforced concrete pavement for $1.20 per sq. yd.

This price included the removal of an old cedar block

pavement. There was no soil to carry away. The
street is 30' and 40' wide in different places and for the

30-ft. width is crowned 6" and for 40-ft. width 8".

Transverse joints are placed 40' apart and filled with

Pioneer asphalt. Chicago A A cement was used and
the mixture for the wearing course consisted of 40%
Portland cement 30% crushed granite y^" to %",
20% crushed granite from dust to J4" ^iid 10% of

clean bank sand. For the bottom course, clean broken

stone from lA" to I3/2" and bank sand were used. Ce-

ment cost $1.25 per bbl., sand $1.00 per cu. yd. and

stone averaged $1.25 per cu. yd. The reinforcement

consisted of American Steel & Wire Co.'s No. 7 mesh.

This reinforcing was put clear across the street from'

curb to curb and is placed between the first course

and the second course. The pavement is 8J/2" thick

in the center and 6^/2" thick at the gutter, the first

course varying in thickness from 6^" at the center

to 4^" at the gutter. The top course is of a uniform

tjiickness of 1%". The top coat is given a brushed

finish making it rough to prevent slipping.

Spokane, Washington

Spokane, ^^'ash.. has 23i.77S< sq. yds. of Hassam
pavement put down in the fall of 1911. This is on
four difi^erent streets and cost from $2.70 to $3.41 per

sq. yd. including the preparation of the sub-grade.

Exclusive of the sub-grade work the cost ran from
$2.39 to $2.70. The work was done by the Inland

Empire Hassam Paving Co., and the city engineer re-

Dorts, in answer to the question "How Satisfactory,"

"Fairly good." As to the special feature of the pave-

ment he says, "^lonolithic. does not crack and has a

Seftcinbcr. igu



CONCRETE-CEMENT AGE

i(Mij;lii;ii<.'<l biirf.'ice. Tlie crushed stone receives the

wear not tlic ijroutiiig." S|)okane also has 26,775 sq.

yds. of straight concrete i)aving laid in the summer
of 1911. This is on 7 different streets. The bottom

course is ."5" thick of a mixture of 1 :3 :6 cement, sand

and gravel and the top coat is 1^" thick of 1 part

cement, 1^ parts crushed basalt and ^4 P^rt coarse

silicious sand. In the bottom course no gravel larger

than 2^" was used. All this work was done on con-

tract. Four of the streets were put down by the R. S.

I'.Iome Co. and three of them by John Fife. The sur-

face is cut in 4" strips, carried completely across the

pavement with longitudinal scorings 10" apart. The
scoring does not exceed %" in depth nor is it less than

.>.')i" in depth. In addition to this, the surface was

broomed to eliminate all smoothness. The pavement

was kept wet for 10 days between sunrise and sunset,

and the streets were closed from 10 to 12 days. The
pavement, exclusive of the sub-grade work, cost from

$2.20 to $3.6.=i and including the sub-grade work it

ran from $2.71 to $7.24 per sq. yd.

St. .lohn.s. Michi<fiin

St. Johns, Mich., has 1,213 sq. yds. of concrete pave-

ment laid in 1911. It is just one city block on Spring

St. and put down as an experiment. The pavement
is Mi' wide and is laid with joints every 25' filled with

|Kiving pitch. Longitudinal joints are placed along

each curb and are also filled with pitch. The pavement
is 7" thick in 2 courses. The bottom 5-in. course is

of 1 part cement to 6 parts of pit-run gravel, screen-

ing out stones larger than 2^^". The top course is 2"

thick, 1 part cement 2 parts sand and 3 parts crushed

cobbles passing a -J^" mesh. Only clean material was
used. Cement cost SI.05 per bbl., sand and gravel

$1.00 per cu. yd. and stone $2.60 per cu. yd. The
surface was floated. The pavement surface was cov-

ered with Tarvia and cost $1,333 per yd. This in-

cludes the following items : Excavation $100, Tarvia

coat $60.65, curb $181.47, expansion joints $20.52,

catch basin $75. The street .stands a heavy traffic and

according to the city engineer, E. G. Huke, the pave-

ment is entirely satisfactory except that the Tarvia

coat which was put on under adverse weather condi-

tions is wearing off rapidly. Since this work was done,

new specifications have been adopted which provide for

the use of screened gravel in the top coat instead of

crushed stone, and for the use of Baker expansion

joints and mesh reinforcement. No tar or asphalt

dressing will be used. A contract has been awarded
under the new specifications to the Northern Construc-

tion Co., Traverse City, Mich., for 15,000 yds to be

put down this year.

Automatic Sealing

Burial Vault and

Adjustable Bessemer

Steel Moulds

A profitable business can be had manufacturing

the Automatic Sealing Burial Vault in your locality.

The only burial vault on the market having an

AUTOMATIC SEAL and which will always satisfy

the most exacting.

The rapidly increasing demand for this vault is

proof of its superiority and with the SPLENDID
PROFITS derived from it, any man could well af-

ford to borrow the money at 10% if necessary and

still make more than the original investment back

within six months.

More Beautiful Than Stone or Steel

Superior, Wisconsin
Superior, Wis., has 14,315 sq .yds. of reinforced

concrete paving put down this year at a cost of $1.25

per sq .yd., under the direction of the city engineer,

E. B. Banks. The street is 24' wide, joints are placed

every 25' and are filled with asphaltic cement. The
concrete used consists of 1 part cement, 2^ parts

sand, 5 parts crushed rock in the base, and 1 part ce-

ment, 1 part sand and 2 parts crushed rock in the
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AS ENDURING AS THE AGES.

The manufacture of this vault ofifers you an op-

portunity of having a good business in the WIN-
TER when other concrete work cannot be done

and therefore provides a CONSTANT INCOME
the WHOLE YEAR THROUGH.

The cost of equipping your plant with our Ad-

justable Steel Molds for making the Automatic

Sealing Vault is only a nominal consideration.

Simple, Rigid, Accurate

ADJUSTABLE STEEL MOLDS.

The cement vault business is a comer, so why
not investigate it now and see for yourself? Write

for our catalogue and get prices on our molds and

supplies.

The Automatic Sealing Vault Co.

Peru, Indiana, U. S. A.
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wearing surface. Wire mesh reinfurcement was used.

The bottom course is 6" thick and the top course

1 y2". The curface was wood-floated and brushed.

The cement cost $1.33 per bhl.. .sand 75c per cu. yd

and stone $1.75 per cu. yd.

Wayne County. Mk-higan

Wayne county, Mich., concrete highways are pointed

out as examples of the possible and the desirable by

good roads enthusiasts all over the world. Many
pilgrimages have been made to them. Visitors have

gone to them skeptical and returned home to urge

similar construction. Many distant communities are

now building concrete highways as a result of their

officials having seen the work in Wayne county.

Tlie Wayne county, Michigan, roads are not so

cheap in first cost as concrete roads in some other

places. Neither are they as costly as in some places

where materials used are selected with less care and
where methods are less painstaking. The results so

far are all more satisfactory than were anticipated. It

must also be considered in looking over Wayne coun-

ty's column of costs that the costs include not only

the concrete pavement but 6' to 10' of shoulders, or

benn, and this cost is spread over the cost of the con-

crete yardage.

The first concrete road was put down in W'ayne
county on contract in 1909—approximately 1 mile long,

18' of concrete and 3' 6" of gravel shoulders on each
side. This pavement is on Woodward avenue—

a

continuation of the main artery of the city of Detroit.

It is subjected to heavy, almost incessant, automobile
and farm wagon traffic. This trial mile is in two
courses 4" and. 23/<". Transverse expansion joints

were placed every 25', with various fillers, including
Georgia pine boards, a mixture of asphalt, pitch and
stillwax, tar paper, asphalt felt and angle irons with
asphalt felt between. Tar paper seemed at first to

be the most promising and was used in the construction
of a little less than a half mile of road the same year
on Grand River avenue and a little more than a half
mile on the Wayne road—both these in 1909. The
Wayne and Grand River work was in one course of
a 1 :2:4 mixture. The Woodward cost was $1.28 per
sq. yd. ; Grand River, $1.31 per sq. yd. ; Wayne, $1.08
per sq. yd.

The 1910 work is as follows : Woodward avenue,
concrete, 18' wide (24'-34'*), 12. 814 sq. yds. at

$1,287 per sq. yd., in 2 courses— 1st, 4" of 1 :2j4 :5

mix using cement, sand and limestone and 2nd, 2" of
1 :2 :3 mix using sand and crushed cobblestones. Van
Dyke road. 15' (24'), 8,800 sq. yds. at $1,027, 2
courses—4" of 1 :2H :5 and 2" of 1 :2:3, using washed
sand and gravel in both courses. River road. 15'

f23'), 6,515 sq. yds. at $1,288 in one course 6" thick
using a 1 :2 :3 mix of washed sand and gravel. Mt.
Elliott road, 12' (23'), 5.733 sq. yds. at $1.44, in two
courses-^" of 1 :2i^ :5 mix washed sand and lime-
stone and 2" of a 1 :3 mix. Michigan avenue, 18'

(24'), 25,460 sq. yds. at $1.31, in one course 7^"

thick of a 1:2:4 mix using washed sand and gravel.

On this work a great deal of filling was required, the

roadway being too narrow on which to put in 18' of

concrete. Mack road, 15' (24'), 2,717 sq. yds. at

$1,347, 6" thick in one course of a 1:2:4 mix of

washed sand and gravel. Grand River avenue, 16'

(24'), 15,164 sq. yds. at $1,204 in two courses—4"

of 1 .2y2 :5 mix washed sand and crushed cobbles, and

2>^" of a 1 :2:3 mix. Gratiot avenue, 16' (24'), 15,-

955 -sq. yds. at $1,089,* in one course 7" thick of a

1 :lJ/2 :3 mix of screened sand and gravel. Fort street,

12' (23'), 3,520 sq. yds. at $1,317, in one course, 6"

thick of a 1 :2 :4 mix of washed sand and gravel.

Eureka road, 12' {25'), 7,040 sq. yds. at $1,287, 6"

thick in one course of a 1 :2 :4 mix using washed sand

and gravel. The joints in the 1910 work are 25'

apart, filled either with asphalt felt or with two thick-

nesses of 4-ply tar paper.

In 1911 a richer mix, 1 :1J/^ :3, on all work was ssed

with washed sand and pebbles and Baker steel

plates, an outgrowth of the angle irons used in 1909,

were placed at all joints. The work done was as

follows: Brand River avenue, 16' (24'), 23,389

sq. yds. at $1.718,t in one course, 7" thick.

Gratiot avenue, 16' (24'), 14,378 sq. yds. at $1.66, in

one course, 7" thick, built like the previous section

of 1910 with the addition (in 1 mile) of Baker steel

plates. Mack road, 15' (24'), 2,318 sq. yds. at$1.75,t
7" thick in one course, 18' wide as far as Dearborn,

16' wide Dearborn to Wayne and 20' wide in front

of County Poor Farm property, 73,061 sq. yds. at

$1,676, 7" thick in one course. Mt. Elliott road, 18'

(24'), 4,109 sq. yds. at $1,658, 7" thick in one course.

Van Dyke road, 15' (24'), 9,253 sq. yds. at $1,619, 7"

thick. Wayne Road south, 15' (23'), 4,400 sq. yds.

at $1.12, 7" thick. On the Mack road an experi-

mental section 75' long was put in, reinforced with

American Steel & Wire Co.'s mesh.

The work laid out for 1912 included 40 miles of

concrete road, which would give Wayne county a

total of about 73 miles of this improved type of high-

way. Not all this work has been or will be com-
pleted this year, however, owing to a shortage of ma-
terial. It is very hard for the commissioners to im-

press upon dealers in sand and pebbles that only

washed aggregate is wanted. Many carloads of ma-
terial have been rejected and in some cases have been

used in' building shoulders. This year more care has

been taken in sub-grade preparation. In all earlier

work the sub-grade has been crowned 54" to 1' like

the finished pavement. This year the sub-grade has

been made flat and rolled and re-rolled. Yet there

has been no reduction in the thickness of the concrete

•Widths given

eluding shoulders.

ntheses are for total width of roadway, in.

'Compare this cost with $1.66 per sq. yd. for the work done in con-

tinuing the concrete on the same road in 1911 when steel joints were

used and washed sand and pebbles instead of screened sand and graTcI.

.\n important element in the I91I higher cost was the long haul, the

work being much farther from the base of supplies. The aTerage sq. yd.

erst on Gratiot is $1.33 for the two years.

tThis road was under heavy expense due to long haul and 3Sc per

ton additional freight charges on cement, sand and pebbles. The sub-

i(rade preparation was at extra expense because of the removal of old

lugs and planks which formed the old toll road.

JPrice high because the job was small and the expense of gelling

equipment to the work just as great as on a large job.
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even at llie edges, with tlic result that the concrete is

now more than 8" thick in tiie center and 7" at the

edges. Joints have remained the same. An experi-

ment will be tried on two miles of road, putting in

the joints obliquely. (See sketch accompanying de-

scription of work on Cleveland boulevard.) There is

a likelihood, as previously said in Concrete-Cemknt

Age, that joints will be placed farther apart—50-ft.

spacing is suggested, and there is also a likelihood that

the thickness of the concrete will be reduced, because

the early work, put in much thinner, has given satis-

faction. All the concrete highways have been put

down by the commissioners' own employes with the

exception of Woodward avenue in 1909, and Mack

and Fort in 1910. The surface of the Fort street

road was so unsatisfactory that the contractor at his

own expense put on a dressing of tar and screenings.

The work mapped out for 1912 includes: River

road (begun in 1911), l.S', 8 miles long; Jefferson

avenue, 18', 1.75 miles; Grand River, 16', 7 miles;

Michigan avenue, 16', 12 miles; Fort street, 12'. 3

miles; Eureka road, 12', 3 miles; Mt. Elliott, 12', 1.7

miles; Van Dyke, 15', 1.7 miles; Warren, 15', 2 miles;

Wayne south, width undecided, 2 miles.

The shoulders now constructed, are made of gravel

and limestone, using most of the latter in.stead of all

gravel. The result is practically a macadam strip on

each side of the concrete pavement. On Grand River

avenue some crushed granite which happened to be

on hand was used for shoulders 4' wide on each side.

Methods, costs and equipment have been described

in earlier issues.*

In conclusion, there is this bit of comparison: In

1907 the commissioners put down 2 miles of tar mac-

adam on Grand River. It was resurfaced in 1910,

again in 1911 and will be resurfaced this year. In 1909

a little more than 3^2 mile of concrete was put down
at the end of the tar macadam stretch. The concrete

apparently is in perfect condition with no maintenance

charge. If it lasts only 2 years longer, according to a

statement to Concrete-Cement Age by Commissioner

Edward N. Hines, it will then be a cheaper road than

the macadam even if the concrete is then entirely

worthless and has to be torn up. And there is every

reason to believe, says Mr. Hines, that it will last

15 to 20 years more and maybe longer.

]\[ic'hi<raii Road Guilders Meet

The annual meeting of the Michigan State Good
Roads Association will be held in Kalamazoo Sept.

18 and 19. Many well-known men will be among the

speakers and everything indicates a successful meeting.

A question box will be one of the features, and

open discussion of important subjects cannot fail to

make the meeting a profitable one. A school of in-

struction will be another feature. Manufacturers of

road machinery and dealers in road material will be

present to show road builders of Michigan their lat-

est inventions.

•See Concrete, February, 1910.
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Simmons Sectional
Concrete Pile Casings
Are Carrying the Dead Loads of Buildings and

the Live Roads of Railroads

Over 2,000 Linear Feet are
SupportingNew York

Structures

For underpinning and

where head room is lim-

ited, this construction of

a pile is unequaled.

We have instances where

a pile has been driven

over sixty feet without

losing its alignment or

buckling.

They can be hammered,

jacked or jetted in place.

Piles of any ultimate

length can be Duut up

during the progress of

driving.

The sections can be made

from 4 to 20 feet long to

suit the conditions. Our

stocks can be drawn from

to supply any desired

length of piles.

Send for circulars and

prices.

We are equipped for all kinds of Special Ma-
chine Shop Work—in Piping, Columns, Rail-

ings, Roof Structures, Cold Storage, Flag

Poles, Fittings, Valves, Tools and Specialties

for Contractors, Engineers, Water Works and

Industrial Plants.

JohnSimmonsCo.
101 Centre Street New York
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Construction andiMaintenance Discussion at

American Road Congress

Highway engineers, builc'ers, public officials and

manufacturers of road material and machinery will be

present and enter into the discussions at the meeting

of the construction and maintenance section of the

American Road Congress at Atlantic City September

30 to October 5. Col. E. A. Stevens, State Commis-
sioner of Roads of New Jersey, is the chairman of the

construction and maintenance section of the congress.

This section will deal with streets, roads, park drives,

bridges and culverts.

The subjects discussed will be sub-divided in a man-
ner unusual to road conventions. Instead of sub-

dividing the subject under the headings of different

types of roads, the division will be made on the differ-

ent problems of road construction.

In one sub-section, for instance, there will be dis-

cussed location and grades. Question 1 will deal with

surveys, question 2 with new location and re-location,

while under another subdivision there will be a dis-

cussion of rights of way. Question 3 of sub-section A
will deal with grades—tractive resistance of various

surfaces , relation to traffic, etc. The rest of the pro-

gram of the construction and maintenance section is

tentatively agreed upon by the directors of the con-

gress as follows

:

Sub-Section B—Foundation and Drainage.

Fundamental Considerations (Quest. 41.

Sub-Secticn C—Road Surfaces.

Earth, Sand-Clay and Similar Materials, Qualities and
Methods of Application (Quest. 5).

Gravel and Stone—Qualities, Test and Selection (Quest. 6).

Bituminous Materials, including tars, asphalts and oils-
Qualities and Tests (Quest. 7).

Construction of Gravel and Water Bound Macadam Sur-
faces (Quest. 8).

Construction of Surfaces with bituminous materials (Quest.

9).

Brick Roads—Materials, Construction and Maintenance
(Quest 10).

Concrete Roads—Materials, Construction and Maintenance
(Quest. 11).

Experimental Surfaces and Special Surfaces .Applicable un-

der special conditions (Quest. 12).

Suh-Section D—Maintenance (Methods rather than Adminis-
trative System).

Earth, Sand-Clay, Gravel Roads (Quest. 13).

Water bound macadam (Quest. 14>.

Bituminous Surfaces (Quest. 15).

Sub-Section E—Bridges.

Highway Brdiges and Culverts (Quest. 16).

Sub-Section F—Streets and Parks in Towns and Cities.

Street Paving (Quest. 17).

Park Roads (Quest. 18).

Sub-Section C—Adaptation of Surfaces to Traffic Require-
m.-nts (Quest. 19).

Sub-Section H—Road Sides (Quest. 20).

Sub-SecHon I.

Road and Street Contracts, Essentials and lines of improve-
ment (Quest. 21).

The Relation of the Contractor and the public officials

(Qnest 22).

I'acific Highway Association Convention in

San Francisco

.At the third annual convention of the Pacific High-

way Association, held last month in San Francisco,

Acting-Governor Wallace in welcoining the delegates

stated that the ameliorating of our locality differences

would be advanced, as highways permitted closer in-

termingling b)- frequent touring. The agitation which

would result in the great highway being passable every

day in the year from Vancouver, B. C. to San Diego

would wipe out state lines and permit tlie Pacific

coast to be the playground of the world.

John Brisbane Walker, of the Panama-Pacific In-

ternational Exposition, asked interest in the Lincoln

Memorial highway, showing it to be another important

link of a network of permanent highways presently to

cover this country. The analysis of his forecasted

method of economical transportation was amply sub-

stantiated by complete data demonstrating that the

great volume of passenger and freight traffic zmll

eventuaUy move over wide concrete highzvays drawn
by powerful motor cars.

Austin B. Fletcher, engineer of the California State

Highway Commission, stated that the California High-

way Commission was going to spend $18,000,000 in

building the best possible system of state highways.

Approximately 2,300 miles of highway have already

been tentatively laid out by the commission. Of this

number, 1,500 miles of road survey have been ordered :

nearly 800 miles of field work have been completed,

and more than 200 miles in addition are in progress of

survey. There are now 37 miles of highway under

contract, fifty-eight mijes having a concrete base are

advised for contract, and each month will see an in-

creasing mileage on which construction work will be

actually begun this year. The quality of the road to

be built will be the best obtainable within the limits of

the appropriation which must be made to cover a total

of 2.700 miles. The traveled way will be 21' wide

where possible and 16' wide in the mountains, and the

surface to be made hard and smooth under all climatic

conditions.

The choice of surfacing of main highways is be-

twee oil macadam road and concrete road with a bi-

tuminous surface, the latter being extremely desirable

because of quality and permanency. For 1,000 miles

of road not less than 2,900,000 tons of broken stone

and proportionate quantities of Portland cement, cul-

vert pipe, lumber and steel will be required. Every

effort is being made to have the main state highway
routes completed before the great exposition at San
Francisco opens its doors in 1915.

P. .Austin Tomes, for a considerable time advertis-

ing manager of the Atlas Portland Cement Co., sev-

ered his connection with that company Sept. 1, and
joined the staff of the Concrete Products Co., with

offices at 35 West 32nd St., New York.

Charles S. Robbins has become associated with

Wadsworth. Howland & Co., Inc.. Boston, Mass. He
has been made sales manager and is now a stockholder

in the corporation.

[88] Sef'tember. iQr^
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International Assoc-iutioii for Testin}; Mate rials

Is In Session

As this issue of Concrete-Cement Age goes tc

jncss, the sixth congress of the International Associ.i

lion for Testing Materials is in session at the Engines

ing Societies' Building, 39 W. 39th St.. New York Cii\

Sept. 2-12, 1912. A large number of delegates ha\ >

l)ccn appointed and the indications promise th.i'

the occasion will bring together a larger numbt
of people interested in the materials of constructio:

than has ever previously gathered. Practically ali

the important countries of the world will be repn

sented by scientists of the highest distinction

Among those who are expected at the sessions, anil

whose names are associated with concrete in ii

various forms are

:

Austria: Ernst Rcitlcr, Sec'y- of The Interiialional Associi

tion for Testing Materials, Vienna.

Dr. Paul Hansel, Director and Manager of Saxonian-li.i

hcmian I'ortland Cement Manf'g. Co. in Tschischkowii

near Lobositz, Bohemia.

Hclyium: Emil T. Camernian, Chi. Chemist of the Stal<

Railway Adrainistration at Malines, representing the

Dcpt. of Railways, Posts and Telegraphs., 31 Square-

Guttenberg, Brussels.

ChiKo: Kuo-Chi-Loo, of the Chinese Consulate at New
York.

Denmark : Paul Larsen C. E., representing Technical Asso.

Vestergade 3i, Copenhagen, Denmark.

Prance: M. Le Chatelier, Mem. of the Institute, Inspects:

General of Mines.

M. Mcsnager, Chf. Eng. of Mines.

M. Feret, Chf. of Roads and Bridges of Boulogne.

M. Ccllericr, Dir. of the Testing Laboratory.

Germany: Prof. Heym, Sub-Director of the Royal Prussian

Material Testing Bureau.

Prof. Gary, of the Royal Prussian Material Testing Bii

reaiL

Dr. August Dyckerhoff.

Prof. Dr. Ing. A. Martens, Dir. o( the Royal Testing Lab
oratory, Gross-Lichterfelde West.

I'rof. Dr. Hirschwald, Privy State Councillor, Berlin

Grunewald.

l-rederick Barth, Chf. Eng. of the Bavarian Land Offioi

Nurnberg.

Prof. F. Rich. EichofT, Prof, of Mclallurgy of Iron, Berlin,

Charlottenburg.

Iv Bieske, Eng. and Town Councillor, Konigsberg i/Pr.

Rolin, Chf. Eng. Dampfkessel-Revisions-Verein for Aus-

tria, Konigsberg i/Pr.

Rudolph PfeifTer, Con. Eng. of Construction to the Royal

Saxony Street Railways. Dresden A.

Th. Scharff, Inspector of the Department of Buildings

of the Police, Hamburg.

Great Britain : Bertram Blount, F. I. C, Westminster,

London.

Leslie S. Robertson, 28 Victoria Street, London, S. W.
E. O. Sachs, 8 Waterloo Place, London, S. W.

Holland: L. Beinfait, Mech. Eng., Director of Testing Lab-

oratory of Koning & Bienfait, .\msterdam.

Hungary: Prof. A. Rejto, Court-Councillor, Prof, at the

Budapest University of Technical Sciences.

Const. Zielinszky. The Univ. of Technical Science in

Budapest.

Italy: Prof. Carlo Parvopassu, Prof, of Engineering, Royal

University of Padova, Padova.

Nontiay: N. C. Ihlen, Former Minister of State, President

AMERICAN

\
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WIRE WHEELS mean
nearly 70% more tire

mileage over wooden
wheels because the

bare rims and wire spokes radi-

ate the heat ; and ftirther, they
softly float over obstructions
while wooden wheels rigidly
bounce. Wire wheels are much
stronger by actual test, and are
also considerably lighter, espec-
ially at the rim and this materi-
ally economizes engine power.
Eighty per cent of recent Grand Prix
racing cars were equipped with wire
wheels; and this is about the percent-
age of wire wheels used on ail pleas-
ure cars in Europe. They are destined
to become universal as their beauty, economy
and engineering advantages make them the
only correct wheel for automobile use. You
should insist upon having them on vour car.
Write for our Amernat, 11 ,,e IVticI Ar-A. !"uily de-
scribing all makes and methods of manufacture, and how
j-ou can adapt them to your car.

Frank baackes, V. P. and G. S. A.
T2 West Adams Si roft <:i>;.-ni;o
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of tke Norwegian Branch at the International Associa-

tion for Testing Materials.

Russia : N. Belelubsky, Privy Councillor, Eng., Professor

Emeritus of the Institute of Engineers of Ways of Com-
muHicatioii of the Emperor Alexander I, who will at

the same time be at the head of the Russian delegation.

M. Nidiolas La.shtinc, Engineer, Member of the Council

of the Russian Society for Testing Materials; Instructor

in the Imperial Engineering School at Moscow.

S/HiiH : Don Rudesindo Montoto y Barzal, Commander of

Engineers of the Laboratory of Materials of the Corps

of Engineers.

Sweden: John Oslcar Roos. Hjelmsatcr. Chf. Eng. and Su-

perintendent. Dept. for Testing Materials, Technical

High School, Stockholm.

Stvitscrhnd : Prof. F. Schule, of the Federal Technical

High School, Director of the Federal Laboratory for

Testing Materials.

United Stoles: Calvin W. Rice, New York City, represent-

ing tlie American Society of Mechanical Engineers.

Edward M. Hagar, President, Chicago, representing the

Assoc, of Anier. Portland Cement Manufacturers.

E. C. Shankland, 209 South La Salle Street, Chicago, rep-

resenting the American Society of Civil Engineers.

RusscH S. Greenman, representing the Albany Society of

Qvil Engineers, Albany, N. Y.

Richard L. Humphrey, Philadelphia, Pa., representing the

National Association of Cement Users.

\. G. Patton, 123 William Street, New York City, repre-

senting the National Fire Protection Association, Bos-

ton, Mass.

Tames O. Handy, representing the Engineers' Society of

Western Pennsylvania.

Prof, Almon H. Fuller, Dean of the College of En-

gineering, University of Washington, Seattle, Wash.,

representing the Pacific Northwest Society of Engineers.

T. R. Wemlinger, Secretary, II Broadway, New York City,

re^wesetiting the .American .Society of Engineering Con-

tractors.

The opening day, Monday, Sept. 2. is .set apart

for the registiation of members, acceptance of the

credentials of delegates, assistance of foreigner.s

and strangers in the city in securing lodgings, etc.

In the evening the program calls for an informal

reception under the joint auspices of the .\merican

Society for Testing Materials, the American Insti-

tute of Electrical Engineers, the American Society

of Mechanical Engineers and the .American Insti-

tute of Mining Engineers.

On Wednesday section sessions are held from 10

to 12 a. m. The afternoon and early evening will

be occupied by an excursion to West Point.

On Thursday there are sections sessions begin-

ning at 10 a. m. and 2 p. m. In the evening there

is a reception tendered to the foreign members by
the American Society of Civil Engineers, in its

building at 220 West Fifty-seventh street.

On Friday there will be section sessions in the

morning and early afternoon, and an evening excur-

sion down the harbor.

On Saturday morning, at 10 o'clock, there will be

a general session at which the sections will report,

and resolutions upon their recommendations will be
presented. The congress will adjourn at noon.

The Museum of Natural History will receive the

members of the Congress for Testing Materials and
of Applies Chemistry at 3 p, m. The Museum of

Art will receive the members of the congresses at

8 p. m.

It is planned that during the congress ample op-

portunity will be ottered to see many points of in-

terest about the city and its environs. The ladies

in attendance will find themselves in the hands of

a committee which will arrange for their entertain-

ment. Local foreign societies have e.xtended invi-

tations to the delegates of their respective countries.

For those who desire to see something of the

country and its industrial development, there will

be an excursion in a special hotel train, on which

the party will live during the trip. The train will

leave on Sunday afternoon, Sept. 8, at 2 o'clock,

reaching Washington at 7 o'clock in the evening.

A sufficient stay will be made in that city to visit

the government buildings, and special facilities will

be afforded for inspecting the Bureau of Standards

and the testing laboratories of the army and navy.

From there the party will proceed to Pittsburg,

where the Chamber of Commerce has prepared a

two daj's' program of visits to the large steel, elec-

tric and cement establishments to study the latest

processes in these and other fields. The U. S.

Bureau of Mines will give a special demonstration

of explosives.

The excursion will then be continued to Buffalo

and Niagara Falls, where the local committee has

prepared another two days' visit to the special in-

dustries operated by the water power of Niagara
Falls. In the evening of the first day, at Buffalo,

there will be a specially conducted trip through the

Niagara Gorge. The return trip will be via the

Lehigh Valley railroad.

Abstracts of American Papers on Cement and Concrete

to Be Presented at the Congress

C. M. Chapman. Test for Concrete.—The paper urges

the action of the Congress to the end that a standard test

for finished concrete may be developed and adopted, and

enumerates and briefly describes some twelve possible forms

of tests as follows

:

1. Molded Specimen Compression

;

2. Molded Specimen Tension

;

3. Cut Specimen

;

4. Penetration

;

5. Indentation

;

6. Duplicate Member

;

7. Standard Member

;

8. Tension

;

9. Improved Tension;

10. Modified Tension:

11. .Absorption;

12. Deformation.

Some of the advantages and disadvantages of most of

these forms are mentioned, together with a statement of the

details of carrying out the tests which it would be necessary

to standardize in order that results shall be comparable.

The object of the paper is to set forth matter for discus-

s-on on the subject with a view to securing action by the

Congress, which will lead to a proper investigation of the

subject by a committee or committees duly appointed.

Cyril dc U'yrall. Electrolytic Action in Unreinforced Con-

crete.—The paper cites cases where concrete containing no

reinforcing metal and not exposed to salt water was injured

[90] September. i()i2
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STEEL FORMS
The Morrill System Solves the Problem

M No scaffolding

required. Note
the swing up for

raising forms.

l-.\ii_v [ii .i;;i • >MM_' imiuiiT hmUzcs the loss and
vv;istc ill lunn.s, and the hisli I'ost of finishing walls.

I'hc MORRILL system of steel forms saves all

this, and gives a better, smoother wall, at much less

cost, than is possible in any other known material
or construction. The MORRILL forms are simple,

ritrid and indestructible, all of pressed steel with
iinly wedge connections—locked and unlocked by
the stroke of a hammer—of standard unit plates,

yet adjustable to walls, floors and partitions of any
dimensions and any thicknesses; being water-tight
allow a slush mi.xture with no loss of cement
through seepage, resulting in a dense damp-proof
concrete with straight smooth finished surface. The
form work cost is less than J^ cent per surface
foot, reducing the cost of reinforced concrete walls
in many cases, to even less than that of frame.

Write today for circulars illustrating our steel

fiirnis, showing attractive designs of our poured
houses. This system offers an opoprtunity to you.
The success on the hundreds of houses and other
St v.cturcs already built has led to rapid adoption
throughout this country and abroad, being the
cheapest and most substantial building method to-

(l.iv kni>wn. Investigate: it is worth your while,

READ &. MORRILL, Inc.
179JoriiUmoi>Sl BROOKLYN. N Y. NetrBorouiihH.il

You'll Get the Contracts--if

You Have the

Quality.

The quality of work
done by_i^the

Polk

System

Machine
is making
every one of

the thousands
of prospective
builders of
grain storage,

water tanks,
silos and other
work of circu-

lar concrete
design want

The Polk Systim
Macbine on the Job

because it Renders

the Service.

Writ.

Polk, GeflUng, Polk Co., Fort Branch, Indiana

AN EDWARD^ iiN i lklOCKING

METAL SPANISH TILE ROOF
IVILL OUTLJIST YOUR BUILDING

Artistic and Ornamental in hppcaraiice and it

positively guaranteed to be Fire, LiKhtning, Rain,

."itorm and Wind proof.

Its extreme lightness (about one-eiKth that of

slate), durability and moderate cost commend it to

those wishing something out of the ordinary in

roofing.

Manufactured from best quality Worcester Grade
Terne I'late, furnished painted or galvanized (gal-

vanized after formation) size 10x14 inches.

The Edwards Manufacturing Co.
"THE SHEET METAL FOLKS"

404-444 Eggleston Ave., CINCINNATI, OHIO
Th* World'! Iisr^oct Macnlacttirors of M«tai TLootnt,

M«tal Shingles, Metal C«lUnr*, £ao.

Send for .New Ft Book
luohng.

Send for Descriptive

Booklet NOW

Making ready to insert the floor beams.

Van Guilder Hollow Wall Concrete Machine

—

Contiious Air Chamber from Celler to Roof

Steel Reinforced Throughout

Don't Waste Your Money
The labor employed for making building materiaj sucb b« blocks,

brick, tile, etc., we utilize to erect the building.

Completely revolutionizing building methods.
OUR WALLS ARE STRONGER

being double and monolithic from footing to roof plate with a .con-

tinuous air space everywhere between,—a house within a house.
The walls are tied together, also steel reinforced horizontally every
9" high.

Our Buildings Are Warmer in Winter, Cooler in Summer.
Damp proof Vermin proof Cost less

Frost proof No maintenance Sell higher
Fire proof Everlasting

Exterior Finish, Up-to-Date Italian Stucco.

OUR SILO MACHINES
huild the best silo walls in the world. No freezing of ensilage. No
vermin. No repairs. Continuous air space Stand forever.

Send for Illustrated Folders.

Van Guilder Hollow Wall Company
728 Chamber of Commerce Bldg. Rochester, N. Y.

.Sffifiiiber, igii In -writing Advertisers flesse mention CONCRETE-CEMENT AGE [91]
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if wet, but remained intact if dry, observation showing elec-

tric potentials at the wet points.

/. }'. Jcwctt. Tests of Construction Materials by the United

States Reclamation Service.—The United States Reclamation

Service, a bureau of the Department of the Interior, is

building irrigation works in arid parts of the country. Con-

struction materials, especially for masonry construction, are

used in large quantities. The service maintains a testing

laboratory for cement and concrete aggregates. Its cement

specifications are in line with those of the American So-

ciety for Testing Materials. Its tests of concrete aggre-

gates have demonstrated the superiority of sands made from

crushed rock, such as granite, limestone and basalt, over

natural quartz sands. Sand-cement has been investigated

and adopted for certain structures. Destruction of concrete

by alkali is an important problem under investigation.

R. S. Greenman. Testing of Natural Concrete Aggregates.

—Tests in the laboratory of the natural concrete aggregates

(sand and gravel) may follow along theoretical and ideal

lines. In the making of concrete, however, the fine results

of the laboratory tests are often nullified by careless opera-

tion. Therefore practical tests in the field should be made
to aid in securing the best results in the concrete.

/. H. Woolson and R. P. Miller. Investigations Made
Upon Fire Resisting Construction in the United States.—
The report embodies a brief history of the development

of testing the fire resisting properties of building materials

and construction in the United States, with a description of

the various equipments now in use for this purpose and the

general status of the work. Tabulated details of about

eighty floor tests are given.

Cleveland Ohio, Paving
Cleveland, O., is experimenting with some concrete

paving on the Lake Shore boulevard in Gordon Park.

A trial mile is now in course of construction. The
pavement now being laid is 30' wide ; some of it will

be 40'. The original plans for the road, details of

which are shown in connection with the this article,

called for cinders under the concrete but it was found

that the natural gravel bed along the shore of the lake

furnished an excellent foundation. The sub-grade

is given a crown of 1", the finished pavement a crown

of 2". A diagonal joint is being used on the pave-

ment as shown in an accompanying sketch. These

joints are 3/2" wide and 25' apart. Joints are also

placed longitudinally in the pavement at each curb so

that the road is left in slabs 25'x28'. The joints are

filled with Byerlite pavement filler and finished with

rounded edges. The concrete is 6" thick with a first

course of 4J^" and a second of 1^2". The base is

being made of a 1:2:5 mixture of cement, sand and

gravel, both the sand and gravel being taken from

Lake Erie, nearby, and the material is reported as

being as clean as could be desired. The top course

concrete is made of a mixture of 1 part cement to

2 parts sand and gravel with the idea that a rough

surface will be obtained, which will wear better than

fine sand if used alone. The work is in charge of

the citv engineer and is being supervised by Owen E.

(Continued on page 94)

/^c// Sect/on or fPoocr^^y ''^'' j-^-o-^

shoivtnff GuJ-fer ^'"ffyoc//Curb

Fig. 1

—

Det.ails of Clevel.-\ni), Ohio, P.^vemext

192]
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Doud's Concrete

Spreading Cart
Spreads Concrete on Street to Any Desired Thickness

This spreading cart is equipped with an absolutely controllable discharge, making it

possible to spread concrete any desired thickness. Made in one standard size, 21 cu. ft.,

level full. Body of cart 3 16 in. metal plate, reinforced with angles. Axle bearings trun-

nioned to sides—thus no shafts retard free discharge of material. Wheel, 48 in. dia. : truck

gauge, 60 in. Top of cart stands 3 ft. above ground level. Top opening 3 ft. sq. Weight.

900 lbs.

Ask for special circular describing this spreading cart.

THE ACME EQUIPMENT & ENGINEERING CO., CLEVELAND, 0.
Doud's Concrete Spreading Cart represents the same high grade of mechanical perfection and

workmanship that is manifested in Doud's Acme Center Dump Buckets.

McCOY'S ELASTIC CEMENT
is what you need in stucco work

for pointing up cracks, caulking up windo>vs, etc.

StPCCO WALIC—

-

>/v^
A permanent elastic cement or putty not aflected by the ELEMENTS,

ALKALIS or ACIDS. Packed in one, two or three gallon cans.

In receipt of $2.00 we will ship a

ne gallon can of McCoy's Elastic

Cement to any part of the United States, express prepaid, with directions

for use. WRITE TODAY.

Special Trial Offer Z

HYDRO-BAR WATERPROOFING CO.
579 West 19th St., NEW YORK

S«f>fember. i<)i2 In writtHg Advertisers please mention CONCRETE-CEMENT AGE [93]
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(Continued front page V2)

Conn. The surface is floated with a wooden float.

Mr. Conn gives Concrete-CemeiMT Age some inform-

ation as to the field work on the job as follows: There

was very little to do in the preparation of the sub-

^rade. A 5-ton roller was used and considerable water

to get the gravelly sub-grade worked down to a jjroper

condition. Concrete is being used a little wetter than

quaky mixed in a Smith batch mixer. A template is

being used, the length of which is one-half the width

of the street, cut out to shape the crown. In using

this template it is necessary to put a plank in the cen-

ter of the street. A board 6' long is used for this pur-

pose and when the concrete has been laid to the length

of this board, the template run over the surface, and

the concrete struck ofT, the plank is pulled out and the

crevice which it leaves is filled with concrete. Steel

])lates are used to make the expansion joints. These

are removed to put in the filler. The surface of the

roadway is being darkened with 1 lb. of lamp-black

T>er barrel of cement. It is expected that on part of

this roadway a bituminous surface will be used, but

just what it will be has not been decided.

There is a feature in the expansion joints which is

best illustrated in an accompanying sketch. Instead of

FiG. 2

—

Diagonal Paving Joint

extending across the street perpendicular to the axis

of the street, they are at the angle illustrated.

The cost items on this Gordon Park road for one

<lay are supplied Concrete-Cement Age as follows

:

Cost of Road 1 Day
1 Finisher $ 5.00

2 Helpers @ $3.00 6.00
8 Laborers @ $2.25 18.00
9 Laborers @ $2.00 18.00
1 Foreman 3.75

Labor $50.75
.5814 bbls. cement @ $1.50 $ 87.75
.39 cu. yds. slag (a! $1.15 44.85
20 yds. sand at 75c ^ 15.00
Wear and tear on mixer 2.50
Incidentals 3.00
•Coal 2.25

Materials $155.35
Labor $ 50.75
Material 155.35

$206.10

In this one day paving done was 28' wide and 75'

long or 233y3 square yards. This makes the yard

-cost a trifle less than 89 cents. In addition to this is

the cost of curbing.

Curb Cost
Labor. 10 days $ 507.50
Slag. ISV/z cu. yds. @ $1.15 208.72
Sand. 91 cu. yds. @ 75c 68.25
Cement, 242 bbls. @ $1.50 363.00

$1,147.47

This makes the curb cost per foot a trifle less tha*

32 cents.

The prices given are what things cost oti the job.

The sand and gravel coines from the lake, but getting

it on the work reqiiires five men, two teams and a

hoist and engine.

Pittsburj? unci Chicngo Cement Sliow.s

Copies of the rules and regulations, floor diagrams

and application blanks have been placed in the hands

of the prospective exhibitors at the Pittsburg and Chi-

cago Cement Shows. With these, announcement has

been made that the first general drawing for space will

be held in the ofiice of the Cement Products Exhibi-

tion Co., 72 West Adams street, Chicago, on Septem-

ber 26, and that applications to be considered in this

first allotment must be filed on or before September

24. Report from the ofifice of the exhibition company

indicates that interest in the coming exhibitions is un-

diminished.

Pres. Richard L. Humphrey is pushing vigorously

the plan and program for the ninth annual convention

of the National Association of Cement Users, which

will be held in connection with the Pittsburg show.

Change in N. C. U. A. Arrangements
The Board of Directors of the Nebraska Cement

Users' Association has made arrangements for the

Auditorium for the dates Feb. 6-12 inclusive, 1913,

for the annual convention and Mid West Cement
Show. The Board of Directors in setting the dates

have varied somewhat from the usual custom of hold-

ing the show during the week, having decided to open
this show on Friday morning and running it until

Tuesday night. The idea in making this change was
that by holding the show on Saturday, the large Sat-

urday afternoon and night crowds would be there that

have heretofore been missed. Then by resting on

Sunday it would give the exhibitors a chance to rest

up and look around and get a line on prospects that

had developed the first two days so that they could be

closed up on Monday and Tuesday.

The arrangement of the Auditorium will be prac-

tically the same as last year and the prices will run

about the same. The association will have a trunk

line installed for electric power so that the, cost of

power and connection will be very small.

Highland Park and Hamtramck. Michigan.
Highland Park, suburb of Detroit, Mich., has four

streets paved with reinforced concrete in 1910, using

Raker plates and the Thomas system. Hamtramck,
also a Detroit suburb, has some pavement of the

same type.*

Henry C. King has been elected president and
general manager of the American Mason Safety
Tread Co. to take that ofifice made vacant by the

death of William S. Lamson, who died at his home
in Lowell, Mass., August 16. Mr. King has been
treasurer of the company since its organization and
in that time has made many friends among railroad

officers.

*See Concrete February. 1912, p. 33,

Sefiteviber. I<)I2
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A Thought for the Buyer

of Today

"Be on the Safe Side''

ELEVEN years ago ihe

first IDEAL Block Machines

were sold. They became

LEADERS— ihey are the

LEADERS today.

Each year "Step by step"

there has been added PER-

FECTION. 'Step by step"

Its POSSIBILITIES have

been ENLARGED

NOW as ALWAYS in

the LEAD—will be KEPT

in the LEAD—will always

be in the LEAD

The buyer of an IDEAL

Block Machrne has an

ASSET in its FUTURITY

When ready for an IN-

CREASED OUTPUT,
equipment may be added

—

"Step by step".

Block Machine, equipped with Automa-
tic Tamper. Scraper and Finisher and Core
Actuator. This combination is unequaled.

The IDEAL SCRAPER and FINiSHEK—The IDEAL AUTOMATIC POWEK TAM-
PEK-The IDEAL CORE ACTUATOK—The IDEAL CONVEYOK and FEEDER.

It IS the "Step by step" BUILDING UP possibility in business that makes for success. It is the

year by year POLICY OF UPBUILDING by our company that has made THOUSANDS OF
IDEAL CUSTOMERS SUCCESSFUL

Ask the Men who are OPERATING Ideal Machines

Ideal Concrete Machinery Co.
SOUTH BEND, IND.

Canda Plant,
211 King St.,

London, Ontario.

Export Office,

8-10 Bridge St..

New York, N. Y.

September, igi2 In writing Advertisers please mention CONCRETE-CEMENT AGE [95]
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NEW EQUIPMENT, METHODS and MATERIALS

lent the Editors endeavor to keep our sub-
upon new tools, methods, machines and ma-
industry. It is in no sense a department for

attention the thing de-
printed
matter

To secur

In this depa
scribers informi
terials used in t_,_ .-

the benetit of advert
scribed must be new to our reac
simply because an advertiser d ... ._ _

will be excluded simply because the article described is not ad-

vertised in this paper. We aim to keep our readers informed

—

suggestions for the improvement of this department are solicited.

Likev

An Efficient Electric Hammer
The Awendou Electric Hammer Co., 121 Liberty

St., New York, have recently placed in the market a

light, easily-handled electric hammer. The construc-

tion is simple, and the hammer is nearly dust proof.

The circuit-breaker as shown in cut, is newly patented

and non-arching. A specially constructed l/20th horse

Fig. 1

—

Xew Electric H.-\mmer

power motor operates this machine and the contact

brushes are made of stantlard motor-brush carbon,

and are self-adjusting. The brush-holding mechan-
ism is unique and insures good contact : automatic-

ally keeping speed uniform.

The hammer can drill holes in concrete up to 1" in

diameter. Installation is readilj' accomplished by sim-

ply making connection with any ordinary lamp socket

or otherwise as may be convenient. The control is

in a push button in the handle. The hammer weighs
16 lbs. complete.

Adolph O. Krieger has resigned his position as publicity

manager of the Busch-Sulzer Bros.-Diesel Engine Co., St.

Louis, to open an office at 916 Victoria Bldg., St. Louis,
for the sale of the "Tacchella" oil burning device, a new
device which will be especially suitable for domestic heat-
ing purposes, japanning and annealing ovens, baking
ovens and cooking ranges.

[96]

Concrete Crosswalk

The accompanying sketch and illustration from
photographs show a new form of cross-walk construc-

tion of concrete. It includes a slab which gives a

gradual descent from the curb to the level of the street

and at the same time provides fc>r an enclosed gutter

Fig. 1

—

Concrete Crosew.^lk Detail

where it is out of the way. This crossing was de-

signed by H. J. Fixmer, civil engineer, Chicago.

The advantages of the cross-walk are named as fol-

lows : The elimination of the use of street crossings

;

the elimination of the dangerous opening where a false

gutter or unprotected glitter is used ; the elimination

of fractured curbs caused by the expansion of the side-

walk slabs ; they insure dr\' and clean crossings for

foot traffic. The top slab because of its weight is not

easily displaced.

Ordinarily it is considered as a part of the pavement,

and is included in the pavement bid at a cost not very

Fig. 2— .\ Concrete Crossw.-\lk in Pl.ace

much above that of the paving which it displaces. A
patent has been applied for on the crossing and it is

controlled by the Siewert-Callsen Co., Chicago.
September, igii
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The Choice of First-Class Architects

THE better the building, the more certain that it will have a Barrett

Specification Roof, because first-class buildings are the work of first-

class architects and engineers and they know the relative values of the

<lifTerent types of roofing.

They know that a Barrett Specification Roof consists of five layers of Specifica-

lion Felt cemented together with continuous layers of Specification Pitch, with a top

surface of slag or gravel. It is built on the roof without the narrow joints or laps like

lin or ready roofings.

They know that a Barrett Specification Roof is a substantial, fire-resistant roof,

accepted at base rates by insurance underwriters. .

They kiiow further that its cost is less than that of any other permanent roofing

and that its maintenance cost is nothing, making a net cost per foot per year of service,

of about % of a cent.

The Pittsburgh garage illustrated herewith is an excellent example of modern,
fireproof concrete construction. Such buildings as this one are almost invariably

covered with Barrett Specification Roofs.
A copy of the Barrett Specification will be sent, on request, to any Architect,

Engineer or Property Owner. It formulates a precise and practical way of laying these
rrofs to secure the best results at the least expense. Address our nearest office.

Tar-Rok Sub Floors.

COST: Tar-Rok Sub Floors cost less than piers and heavy timbers and e.xtra excavation neces-
sary to provide required air space beneath.

RIGID: They provide for absolute rigidity. No vibration is possible, regardless of character of

machinery.
STRENGTH: The load they will sustain is limited only by the earth underneath.
DECAY: They protect absolutely against decay from ground dampness.
ADAPTABILITY: They are suited for any heavy construction where wooden wearing surface

'mit — ._

Special Note

W'v .ulvise incorpor-

ating in plans the

full wording of The
Barrett Specifica-

cation, in order to

avoid any misun-

derstanding.

If any abbreviated

forin is desired how-
ever the following

is suggested:

ROOFING—Shall

be a Barrett Speci-

fication Roof laid as

directed in printed

S p e c i fication, re-

vised August IS,

1911, using the ma-
terials specified, and

subject to the in-

spection require-
ment.

BARRETT MANUFACTURING COMPANY
New York v hicago Philadelphia Boston

Cincinnati Minneapolis Pittsburgh New
The Paterson Mfg. Co., Ltd. Montreal Toronto Winnipeg

St Louis Kansas City
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\A' aterprooi' CoiuTite for Rlieostut

Abcnit a }ear agn, I'ratt and Letchworth, Buffalo,

N. Y., built a tank f;)r a water rlieostat. Before this

time, several tanks built had failed, and in the con-

crete for this tank '"Hercules" waterproofing com-

pound was used in the proportion of 2 lbs. of water-

proofing to 1 sack of cement. Wooden forms were

use 1 following accepted methods, and the concrete

iioured wet. The forms were not removed as tliev

.-\ CoNCKETE Tank Useu for VV'atek Rheustat.

were not in the way and the owners thought they

might as well stay on. That the tank is waterproof

and is standing up under particular trying conditions,

is indicated by the following paragraphs of a letter

from Pratt and Letchworth to the Hercules Water-

proofing Cement Co., of Buffalo

:

This vat has been in operation practically 24 hours a da>
ever since it is finished. It does not show a leak of any
kind ajid it certainly proves that the materials are absolutely

waterproof.
It may be of interest to note that the evaporation is great

in this water rheostat, as it is necessary for us to fill the vat
four or five times a day. When our welding apparatus is in

use the water is practically at a boiling point an dat times
does boil. With this tank we have had absolutely no trouble.

Steel Forms for Concrete Conduit Construction. Pub-
lished by the Blaw Steel Construction Co., Westinghouse
Bldg.. Pittsburg, Pa., 6x9", paper bound; 39 pages; illus-

trated.

This booklet reviews the use of steel forms for conduit

construction. Photographs of many conduits are shown, and

the development in this field is strikingly shown.

ing structures recently completed in which this steel has been

used.

Franklin
ustrated;

Franklin Steel for Concrete Reinforcing
Steel Works, Franklin, Pa.; 8 pages; 7x9";
paper bound.

.An artistic booklet describing briefly the steps in the manu
facture of Franklin steel ; and showing some of the interest

Steel Core.s in Floor Construction

A development of more than usual interest is the

use of a pressed steel core for two-way reinforced

concrete floors. Tlie Trussed Concrete Steel Co.,

Detroit, has rcccnth- put these cores on the market

iTftI FlORfDOMfi

lin 1— -\ Steel Cuie Useu \\nil a Ribbed Mesh m Punui.'CE

A Flat Ceiling

under the trade name, of "Floredomes." These cores

are pressed from 22 gauge sheet steel, and have a

net dimension at bottom (without the flare) of 21 J^" x
215^". The sides taper upward at an angle of 7.5°,

and the notches in the bottom are spaced 3.5" on

centers. The area covered by base of tile is .3.2 sq. ft.

2—.\ REiNForcED Cokc:ete Floor in a Detkoit I\£si-

DENCE, Usi.vG Steel Coles

I MANGANESE STEEL
CRUSHER JAWS BEATER BLADES MULLER

, RINGS KOMINUTEFLATES GEARS, ETC.
I

WE CAN FURNISH THEM
ST. LOUIS STEEL FOUNDRY. St. LouU, Mo.

BSRffl n

SAMSON SPOT
SASH CORD "y;^^^.^^^>^^^-=«^;;in-"m^jg^rt^', ^1 ifcr^''

Made of extra quality stock, carefully inspected, and guaranteed free from all imperfections of braid or
finish. Proved by both tests and long experience to outwear common cord or metallic devices many
times over. Can be distinguished at a glance by our trademark, the Spots on the Cord. Send for cata-
logue and samples. Samson Cordage Works, Boston. Mass.

[981 In ivrilina Adverlisers f<!eas •ilion CONCRf.TE-CBMENT AGE Scf'tcmbcr, 191^
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1.. C. SMITH BUILDING
SEATTLE. WASH.

The highest building in the world,

outside of New York City. Now being

erected. Equipped throughout with The

D:ililstrom Product.*;.

PYRAMIDS
ANCIENT AND MODERN

RKALLY fireproof buildings are as

indcstructable—by fire— as the pyr-

amids. The modern type of build-

ing can be readily likened unto an Egyp-

tian pyramid. Their stability is fact. Their

endurance is not a matter of chance.

When a building is structurally fireproof

and the possibility of a fire traveling from

room to room or floor to flocjr com-

pletely obviated, it is an impossibility for

(lie incipient fire to generate sufficient heat

lo cause a greater damage than consume

the inflammable contents of the room,

compartment or unit in whJch the fire

originates.

The installation of The Dahlstroni Pro-

ducts totally eliminates the possibility of a

lire from spreading by the simple method

if starvation. A fire, will not, cannot

travel,from its point of origin for The Dahl-

s'rom Products offer no additional fuel for

it to feed upon. To accomplish this final,

necessary and absolute degree of fireproof-

ing nothing of an artistic nature is sacrificed.

We would be pleased to show you sam-

ples of the inimitable Dahlstrom finishes.

It is well to remember also, that their

range is unlimited.

Particulars may be had upon request

Dahlstrom Metallic Door Company

Executive Offices and Factories,

72 Blackstone Avenue, Jamestown, New York

Branch Offices in All Principal Cities

September. 1912 Ih writing Advertisers flease mention CONCRETE-CEMENT AGE (991
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The tile is made in the following heights and weights

:

6", 5.2, lbs. ; 8", 6.3 lbs. ; 10", 8.5 lbs. ; 12", 9.7 lbs.

This core makes possible a very efficient two-way

reinforced concrete joist floor. A fiat ceiling is se-

cured bv laviiK'
' •

. .11 a ribbed mesh. The edges

Mt. Tabor School. Portl.\nd, Oregon
The arrangemertt of the centering and the ribbed mesh is

shown in Fig. 4.

of the "dome" are notched to fit over the ribs of the

mesh.

"Floredomes"' save in labor in the field in time of

erection. Being nearly 2' square and light in weight,

they are handled as easily as an ordinary 12-in. square

terra cotta tile which covers less than one-third of

.ni^KitJ >fel Florg^ules ^'igl

T
LOneiTUDIMAL 3EC

Fig. 4

—

Lokgitudinal and Cross-Section Sketches Showinc.
Aeeangement of the Centering

the floor space. The joists—over 2' apart instead of
16"—can be much more rapidly and economically

filled with concrete.

These steel cores are water-tight, so there is little

loss of concrete filling in between joints or in a

broken part, as with terra cotta tile. The "Flore-

dome" is tapered and can readily be crated for ship-

ment to any part of the country, while clay tile is re-

stricted in use to the neighborhood of the manufac-
turirtg plant because of its weight and consequent

cost of freight.

In erection, a very simple centering can be used.

A typical detail is shown in the accompanying sketches

and photographs.

Tools & Supplies for Cement Workers. W. H. Ander-
son Tool and Supply Co., 14-16 Macomb St., Detroit,
Mich.; 48 pages; illustrated; paper bound.

This is a complete though small catalog, illustrating and
listing all the tools used by the cement worker.

Ontario. Canada
The Department of Public Works of Province of

Ontario, Canada, is considering the construction of 35

miles of concrete highway between Toronto and Ham-
ilton. A mile of concrete road has been constructed

this year in York county, near Toronto. The road is

15' wide, 7" thick in one course, mixed 1:2:4, trans-

verse expansion joints 40' apart filled with sand. The

surface of the road is covered with Dolarway bitumen

and stone chips and cost $1.75 per sq. yd. The work

was done under the supervision of the county engineer.

the specifications being approved by the Provincial

Highway Department, the province paying one-third of

the cost.

AN'inona County. Minnesota
Winona county, Minnesota, is beginning the con-

struction of concrete highways similar to those in

Wayne counts', ATichigan.

Bozeman. Montana
A description of the concrete pavement put down in

Bozeman, Mont., in 1908, written by C. M. Thorpe,

then city engineer, was published in Concrete in April,

1909. The sub-grade was first rolled with a 10-ton

roller and 3" of gravel was put in wherever the sub-

grade did not already consist of gravel Forms were so

set as to cast the pavement in alternate 10-ft. square

blocks. Joints were filled with asphalt. Concrete was
then put in to a depth of 51/2" and tamped. This con-

crete was composed of 1 part cement to 6 parts clean,

bank gravel, 2" maximum. Before this had set the

1/^" top coat composed of a 1 :1 :1 mixture of cement,

crushed boulders or pea gravel (under J4") and
sand. This was marked off in blocks 4" x 8", and
^4" deep, using planks with bands on one side to make
the grooves. The long way of these blocks is parallel

with the length of the street. . After this marking the

surface was brtished and was closed to traffic for

three weeks. With cement costing $2.40 per bbl.,

sand $2.00 per yd., gravel $1.25 per yd. and labor

$2.50 per day, the pavement cost $2.28 per sq. vd.

Articles on Steam Curing
The award of $25 for the most valuable contribu-

tion on steam curing in concrete products manufac-
ture has gone to Robert F. Havlik, Detroit, Mich..

for the article published last month. Numerous other.

and all valuable, articles have been secured and will

be published in early issues.

We are the sole agents in United States, Canada
and Mexico for

Meyers's German Cement and Liquid
For Patching All Kindt of Cement Work

We have a large stock on hand. Prices as follows

:

1 Kilo Can yi.S9
2 Kilo Can 2.75
4 Kilo Can S.00
Barrel powder, 50 Kilos, per kilo 80
DemliohD liquid, 68 Kilos, per kilo 8S

All prices f. o. b. New York City.

We also handle Dugan's InTistble Patcber for patching aU
lands of Limestone and Bluestone.

MICHAEL COHEN & CO.
St. James Bldg., Broadway and Twenty-sixth St.

NEW YORK CITY.
Affents for the Southern States. Missouri, Kansas and Oklahoma:
The Vo«l Tool Co., 910 East 19th St., Kansas City. Mo.
Agents for the Pacific Coast, Eccles & Smith Co., 71 Firat

St, San Francisco, Cal.
Agents for Chicago, III., and vicinity, Messrs. Br

Lay, 570 West Polk St., Chicago, IlL
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It's the Mesh That

Makes the Plaster Stick
KNO-BURN METAL LATH is built right and priced right. It

is absolutely fireproof, never disintegrates, does not buckle or sag on

wide spacing. ,, , _,^ KNO-BURN METAL LATH is manufactured from United States

o* Standard Gauge sheets. It is furnished plain, coated with highest quality

^ e ectrolysis proof paint, or galvanized after expansion with the best

•^ grade of prime Western Spelter. /
The mesh of KNOBURN METAL LATH "keys" it to the /

plaster. That's why it never comes off. We can give you plenty of

other reasons why you ought to specify

KNO-BURN
EXPANDED METAL LATH

Send for our Booklet 85 on "Stucco Houses" and Booklet 83. giving ^
you details about Metal Lath in general and KNO-BURN m par- ^/
ticular.

We publish a monthly bulletin called "Expanded Metal Con
struction." We should like to send it to you regularly if you car e

for it. Send us your name and we will put it on our mailing list.

North Western Expanded Metal Co.
908 Old Colony Building, Chicago, 111.

LARGEST Eiclusive Ma ]( Melal La(h

Ceresitized Concrete
and Cement Mortar are

Uniformly Waterproof
-The sure and economical way to

permanently waterproof concrete and
cement mortar is to incorporate the

water repellant in the mass as is done
by the Ceresit method.

Ceresit is an integral waterproofing
that permeates the entire mass uniform-
ly whether the concrete wall be six

inches or six feet thick, or whether the
cement plaster coating be J4-'nch or 2

inches thick.

Ceresit is a cream white paste which
is nut into the water used in mixing the

concrete or cement mortar. The water
carries the Ceresit into every portion of
the mixture and when set the entire

mass is proof against water penetration.
ih CERESIT)

Those who are using Ceresit say the results justify the strong claims we make for it.

7 CH.\MEER OF COMMERCE
r.., -

---

is equally efficient as a damp-

proof and water - proof for

cement mortar on concrete,

brick, tile or stone; also on

cement, stucco and exterior

finishes for residences. '.

''Ceresit:
(Waterproofina)

Ceresit Water Proofing Co.
Commercial Nat. Bank B

Gentlemen: In response to

19th inst., would advise that
Ceresit Waterproofing for th'

I pagesl4B3and47'orSweet's Index.^ Ceresitjs'catalogued

Write:tor our free book "N" and try Ceresit on your next iob.

CERESIT WATERPROOFING COMPANY
Branches: 1133 Broadway, New York

CHICAGO
October 21, 1910.
Ig., Chicago.
our favor of the
e have used your
concrete founda-

I 31st and State
Streets, and up to the present time find that it

gives all of the results that you claim for it.

It was used in the mass as the walls were laid.

Yours very truly.

F. J. Morse & Co.,

F. J. Morse.

Aoents wanted In unoccupied territory.

129 South Clark Street
Chicago, III.

1218 Chestnut St., Philailelphia, Pa.

Ceresit Factories are located in Ctiicaoo; Unna, Westpbalia, Germany; London; Paris; Vienna; St. Petersburg.

REMINDER w^te
CERESIT WATERPROOFING CO.,

129 South Clark Si , Chicago, for Free Booh "N"
on How 10 Effectively and Permanently Waterproof
Concrete and Cement Mortar.
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'T^HE BEST THOUGHT and purpose of the Good Roads movement—with its
-- many ramifications and elements of appeal—are finding expression at the Amer-
ican Road Congress at Atlantic City, N. J. The "better highways" idea does not so
much need stimuli as it requires direction. It really isn't so remarkable that there
are so many poor roads in the United States as that there are very many good ones,
considering the way in which most states have carelessly relegated the important
public function of road building and maintenance to a haphazard, local adminis-
tration. The half-measures of highway provision even when well-intentioned (as
in many cases of "working out road taxes" have not been the case) are in most
cases without engineering supervisions or business management, due to influence
of politics. It IS to such situations of inadequate measures, penny-wise policies of
temporary, road patchwork, unsystematic and unrelated construction as be-
tween counties and states—it is to the remedy of these failures that the American
Road Congress is bringing engineering experience and business sense. The Con-
gress has brought together—for the public welfare—the men who know. The
building of roads is something more than dumping material into low spots and
scraping it off the high spots. The speakers at Atlantic City are revealing the road
problems in their every aspect—the need of roads for social and economic reasons;
the highway laws which do or might make for the greatest public benefit; the or-
ganization and administration which makes most directlv for efficiency; the con-
struction under various conditions which gives the best seVvice and the maintenance
which insures security of investment. The Congress is developing road knowledge
which will give definite direction to the purpose of highway improvement, aroused
by new transportation needs the country over. The pith of the meetings being
held as Concrete-Cement Age goes to press will be found in this and succeeding
issues

* * * *

A ^7^ SIXTH CONGRESS of the International Association for Testing^ Materials, held in New York, His Excellency, N. Belelubsky, one of the most
distinguished engineers of Russia and the newly elected President of the Associa-
tion, gave considerable information, in general conversation at the Congress as to
the conditions ot the cement market in Russia. He said that the building conditions
in Russia were so excellent and the demand for all building materials so great that
the cement manufacturers have not been able to keep up the supply at all and that
in many cases work was being held up for lack of cement, and that there was a large
held for the construction of new cement works and the development of new concrete
industries in Russia. He expressed the general feeling that with the new harborwork on the Black Sea and on the Baltic now under contemplation, the Government
would be a large consumer, and that all through Russia the demand for cement was
beginning to awaken just as it did in this country ten to fifteen years ago
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Sixth Congress of the International

Association for Testing Material

In another column will be found a full and extensive

report of the proceedings of the Sixth Congress of the

International Association for Testing Materials, espe-

cially that part of the Congress which relates to cement

and concrete. The business of the Congress was

divided into three sections. The section having to do

with cement and concrete was largely attended by

scientists and manufacturers from all parts of the

world. As will be noted by the report referred to

above, three important subjects were treated in groups

of papers of singular ability and intelligence. The

great—and one might almost say the burning—ques-

tion of the hour was that relating to accelerated tests

for constancy of volume for Portland cement, which

occupied an entire day's session. The Le Chatelier

test, adopted at the Copenhagen Congress, was strong-

ly advocated by the English and French, and opposed

by the Germans and the Americans. The basis of the

attack was the lack of reliability of the test as shown

in many series of experiments, while the value of the

test was supported in a most interesting paper by Le

Chatelier, read by Mr. Feret, citing the causes for the

alleged inaccuracy of this test.

The important question of the use of Portland ce-

ment in salt water was the subject of another group

of papers which treated the matter in a most lucid and

definite way, going so far as to differentiate between

the behavior of concrete in salt water of the North Sea

and the Black Sea, owing to the difference in the per-

centage of salt contained in the water of these respec-

tive seas.

The world-wide opinion of concrete, as shown in

Dr. Schule's report, with its co-related papers from

such authorities as Talbot, Von Emperger, Sachs and

others, made a profound impression upon the Con-

gress, and Von Emperger's suggestion of a uniform

method of reporting concrete failures in all nations

was received with the greatest consideration. Other

contributions to the manufacture and scientific testing

of cement and to the accurate testing of concrete in

plastic prisms, were read.

The field may be said to have been thoroughly cov-

ered in the important papers presented and the discus-

sions that took place, and it was a noticeable fact that

in the cement section the attendance was most active

in its interest, and in taking part in the discussion of

the various subjects presented.

The results of the Congress, so far as the actual final

settlement of the various questions involved, is shown
in the resolutions which were adopted and which repre-

sent the best conclusions of the many minds engaged

in the settlement of the various matters presented for

consideration. While the initial proceedings of the

cement section presented many points of difference

among the several nationalities represented, it is a

cause for congratulation that on the final day of the

section's work, all the resolutions presented by the

committee were unanimously passed, and the partici-

pants in the work of the section joined hands in sing-

ing "Auld Lang Syne." All nations believed that they

had received fair consideration and that all questions

had been justly and rightly determined by the Con-

Another feature of the Congress itself as relating to

the various industries represented, and one entirely

apart from the deliberations and proceedings, was the

social intercourse which grew out of the presence, un-

der a single roof, of so many scientific men from all

parts of the world. The rubbing together of the best

minds in the cement industry in this country and in

Europe is certain to be productive of the greater de-

velopment of the industry itself. The visit of the for-

eign cement manufacturers to the various cement

works in Pittsburg, the Lehigh district and the Hudson
River district, is bound to be instructive to the visitors,

while those who opened their works for the inspection

of the foreign guests were no less benefited. The in-

terchange of experiences in manufacturing and test-

ing and in actual work with concrete, was an endless

one. It is needless to say that as a result of the

Congress and of its attendant festivities and inspection

tours, the cement industry has been greatly benefited,

as well as the concrete industry and humanity at large,

through the intercommunication of information of the

most valuable character.

Imitating Other Materials With

Concrete

The necessity of urging that concrete be allowed

to stand upon its merits instead of employing
it in imitation of other materials was essential at the

time of its early development owing to attempts to re-

produce things that were not only devoid of merit in

themselves, but which looked even more deplorable

when translated into concrete. We feel, however,

that some of our concrete enthusiasts are carrying this

theory a little too far, indeed, to a degree that will

tend not only to restrict the legitimate field of concrete

but to retard its sale when manufactured into certain

products. The subject, we confess, is rather difficult

to make clear, for we are bound to encounter a seem-
ing contradiction or paradox now and then, but nev-

ertheless we are convinced that many makers of ce-

ment products will welcome discussion calculated to

enlarge opportunity, for the time has certainly arrived

when there should be qualification if not entire revision

of some of the statements frequently made.

The Bock-faced Block.

To go back to the origin of the discussion, we im-

mediately encounter our old friend, the rock-faced

concrete block, which will serve as a text in this in-

stance. It has been the popular thing to condemn the

rock-faced concrete block merely because it was an

imitation. In reality the trouble was not that it was
an imitation but that it failed to imitate. As a matter

of fact here was a case where concrete deserved con-

[28] October, igi2
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demnatiou not because it looked like dressed stone but

because it failed to resemble it in sufficient degree to

become its exact counterpart. Block makers found it

impossible to render a clean-cut, sharp and variegated

surface through the medium of a plastic material and
repetitive process, and, moreover, a surface not pleas-

ing in its original form. On the other hand, if the

rock-faced block cut from natural stone were really

beautiful, and we were to cast blocks in concrete and
then chip them with a chisel, producing exactly the

counterpart of the dressed natural stone, we would
not be doing violence to any law of art or good taste.

Aside from a plain concrete wall, it would be difficult

to make many things in concrete that would not

imitate stone or wood. Plain concrete beams sur-

mounting an ardor or pergola are an imitation of

or rather a substitution for dressed timber beams, a

perfectly justifiable reproduction, and one for which we
need not apologize or offer explanations. At the same
time we would not recommend the imitation of un-
dressed, rustic beams or poles. The process would
be too elaborate and mechanically complex and the

result not pleasing. Concrete window sash made from
a wooden pattern would be entirely proper. If we
find a beautiful urn in terra cotta, cast iron, stone

or marble, it would be right to use it as a pattern

that we might have other examples in indestructible

concrete. If the original chanced to be of stone,

and we sought to reproduce not only its form but
pleasing texture, thus making an exact duplicate of
the original, why not? The same thing applies to a

column with ornate capital copied after some stone

masterpiece. Concrete, in brief, offers a short cut to

satisfactory results through economical processes. Copy
a cut stone urn and scrub and dress the concrete sur-

face to the texture of the urn as carved from natural

stone, and the result is a vase of stone, practically a

replica of the original. If possible to obtain this tex-

ture by cheap and convenient means why not resort

to them. If experts cannot tell the difference so much
the better. Each zvould be a stone urn.

The thing to avoid is false imitation, if we may
coin the term. For example, the man who plasters a

wall with cement or lime mortar and then marks out

joints in imitation of stone is a fakir. He deceives

us. He is representing his" work to be something dur-

able and strong, when it is not as indestructible as the

thing he imitates. On the other hand, if his structure

were built of first-class concrete block with surface

treated in exact counterpart of dressed natural stone,

that is what we would have to all purposes and in-

tents. We would not care whether he called the blocks

concrete or stone. Some of the most beautiful build-

ings architects have designed are ordinary brick con-

struction faced with terra cotta in imitation of cut

stone. Nobody quarrels with them on this point. Then
why criticise the concrete worker for making an admir-

able product in imitation of another material?

Sincere Coustrnction,

Perhaps it would avoid confusion to say that where

concrete as concrete holds its own with other products,

never touch it. This, for example, would apply to

concrete walls. It is our conviction that the public.

influenced by artists and architects, will eventually

grow to like the plan and untouched concrete wall as

applied to dwelling construction—durable, fireproof,

monolithic structures—untreated beyond the use of

very simple decorative processes in form or color. It

would be in cases of this kind that the admonition
never to imitate would apply. And just as rude con-

crete may stand untouched in a house or engineering

work, so it may stand in certain decorative designs.

A coarse cinder concrete column in a vine-clad arbor

would represent minimum outlay as to cost and at the

same time be quite as beautiful as something more
ornate and elaborate. Work of this kind need not
pretend to be anything but the rudest type of con-
crete, something that would take its place in the land-

scape with the unobtrusiveness of a tree or rock.

In conclusion, the point we would emphasize is

that we need make no hard and fast rules governing
the use of concrete. Merely let people know that it

is concrete. The success of the individual will depend
entirely upon his good taste and skill. He should
not suffer from the many restrictions certain to grow
out of the unqualified and sweeping statement that he
must never imitate, for, as stated above, he is merely
taking a short cut to accomplish good results. Pos-
sessed of the knowledge to discriminate between good
and bad things, and when to copy and when not to
copy, his duty in the premise is to avoid deception as
to the nature of the material and to claim nothing in
the way of originality or artistic ability where he has
appropriated the design of another. He should, how-
ever, receive full credit for good taste in selection and
the skill which enables him to reproduce and distribute
at moderate cost many beautiful things the world at
large would have little opportunity to see or enjoy
were it not for concrete. That is why it is such a
wonderful material, embracing in its adaptability prac-
tically all of the virtues of other materials, thus pro-
viding the artist, craftsman and builder endless re-
sources and opportunity for the exercise of his best
talents.

Concrete-Cement age at the

Pittsburg Cement Show

Concrete-Cement Age will occupy space No. 28

at the Pittsburg Cement Show, December 13-18,

1912, and Space No. 21 at the Chicago Cement
Show, January 16-23, 1913. At the shows, as else-

where, we are at your service in every way. If

you desire to have your mail addressed to you in

our care at the Coliseum, Chicago, or at the Ex-
position Hall, Pittsburg, while the shows are on,

we shall be happy to take care of it, and deliver it

to you when you call for it. Both spaces are con-
veniently located for visitors and we shall be glad
to see you. Plan to make your headquarters with
us and to make use of us all you can. That is one
of the things that takes us to the shows—the desire

to be of service to our friends.

October, igis [29]



Concrete Homes in Suburban Development

Permanent Buildings Enhance Land

Values in a Chicago Suburb

BY MILTON DANA MORRILL.*

Reinforced concrete has been rapidly adopted for all

the larger types of structures, such as bridges, factories

and the like, but up to the last few years the number of

residences built of reinforced concrete has been com-

paratively small. In the field of domestic architecture,

reinforced concrete can perhaps be of more use to the

general public than in any other type of building, and

the construction of suburban settlements of permanent

fireproof dwellings will do much towards solving the

problem for all classes of congestion of population.

With the modern systems of fast interurban electrics,

and with the development of permanent and attractive

homes at low cost, there is no need for the tenement

with all its resultant ill effects on future generations.

Concrete is playing an important part in the solving of

this great housing problem. It is today recognized

that the timber frame construction is extravagant and

costly when tire risk, up-keep, painting and repair are

considered.

In the United States, statistics show that the fire loss

for the year 1911 was $2.62 for every man, woman and

child. In Germany, on the other hand, where per-

manent, fireproof houses are the rule, the fire loss v/as

but $0.21 per capita. If statistics on the up-keep and

repair were obtainable, it is probable that the com-

parison would be still more striking, as would also the

figures showing the cost of municipal fire protection.

A disastrous fire in European cities is almost un-

known, whereas in this country scarcely a month

passes without one or more of our villages or towns

being swept by a general conflagration. We must

»Read and Morrill, Brooklyn, N. Y.

and more completely fireproof suburbs and cities, and

to laws which will permit reinforced concrete buildings

to be erected under more liberal regulations. In out-

lying boroughs of New York, for instance, regulations

require that concrete residences shall have walls at

least 12" in thickness, while in the same districts, per-

mits are easily obtained for the erection of a 6-in.

frame construction, although the authorities recognize

that a 6-in. reinforced wall is infinitely stronger and

better than the construction generally permitted.

Wherever it has been proposed to change regulations,

requiring more permanent construction, the speculative

builder has come forward with complaint that such

regulations would curtail and paralyze house building.

The speculative builder's interests generally terminate

with the completion of his work. As the property

passes out of his hands soon after completion, he is not

further interested in the up-keep, repairs, fire loss, or

unsanitary condition into which the buildings may
lapse. Our most progressive builders and land devel-

opment companies now realize that better and more
permanent construction is of distinct value to them, as

such structures tend to increase land values.

It is not uncommon to find that the land values in

our suburbs built of frame, decrease when the "new"
has worn off. As the frame houses become dilapi-

dated, and out of repair, this is bound to occur, unless

continued vigilance and expense are maintained in

their constant up-keep.

Perhaps one of the most striking and interesting

developments in the building of permanent homes is

presented by the development at High Lake, a suburb

of Chicago, in which the firm of E. A. Cummings Co.

Fig. 1. A Concrete Bungalow at High Lake. Xe.\r Chicago
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I'U;. L'. LiROUI' OF CONCRETE liUNCALOWS IN A L.IIICAGQ bUBURIl.

is employing reinforced concrete liomes in land devel-

opment. Its success here shows that the public realizes

the advantage and value of this type of residence.

Reinforced concrete was adopted at the recommenda-
tion of W. L. Twining, who has charge of building and
developing this unique suburb. It is attractively

located on the Aurora & Elgin Electric Railroad, where
acre and half-acre plots are grouped around a beautiful

lake. The homes are for the most part of the bungalow
type, since this appeals to the purchasers who are

largely drawn from the city apartment, and who are

accustomed to the comforts and conveniences of hav-
ing all living rooms on a single floor level.

The houses built and occupied last winter give con-

clusive proof of the advantage of this material for

home building. The owner of a 7-room bungalow
reports that throughout the severe winter weather his

home has proved warm and dry, and less than five tons

of hard coal furnished heat from a hot air furnace

from October 2-i until the fire went out last spring.

The company reports that the cost of concrete dwell-

ings has been less than in similar buildings constructed

by any other method, even as compared with the frame
houses. Much public interest has been centered on
the High Lake development, as it seems to point the

way toward a better and more nearly permanent type

of development. As a result, groups of reinforced

concrete houses have been started within the past year
near many of the cities of this country, as well as in

Canada and in Europe.

In several of these undertakings, steam cinders have

been employed, which, when mixed with cement and
lime, make an extremely dense, damp-proof structure,

light in weight, and forming an excellent insulation

against heat and cold.

A group of 40 of these reinforced concrete houses is

now nearing completion at Nanticoke, Pa., for the D.

L. & W. R. R., where the walls, floors, roofs and par-

titions are entirely of cinder concrete built by the use

of steel forms just as the High Lake houses have been

built.

Later issues of Concrete-Cement Age will describe

in detail' the field methods used in this work.

Mine Tailings for Concrete in Missouri

During the past few years the chats or mine tailings

produced in the Joplin and Flat River districts have

become an important factor in the state industry of

Southern Missouri. According to figures obtained by
the Missouri Geological Survey, more than 1,500,000

tons of this material were used in 1911. In commer-
cial work chats is used chiefly for concrete and as a

road metal; it is also extensively used for railroad

ballast.

The following tables indicates the tonnage of this

material used for both railroad and commercial pur-

poses since 1909:

1909 1910 1911

Railroad purposes ....355,901 1,009,533 865,011

Commercial purposes. .472,934 610,789 638,592

Total 828,835 1,620,322 1,503,603

During 1911 there were approximately 1,015,800

tons shipped from the southwest zinc district, while

the southeast lead district shipped approximately

487,000 tons. More than one-half of the total ton-

nage has been used for railroad ballast, being utilized

chiefly by those roads traversing the various mining

districts. The many miles of macadamized roads of

Jasper county speak for the efficiency of this material

as the cheap road metal. Although the limestone is

rather soft, when mixed with oil or asphalt it results

in an almost dustless road.

The various mining districts produce millions of

tons of chats yearly and the great tailings piles offer

an almost limitless supply of this material for con-

structional purposes. Since the material is already

crushed, the cost of utilization is largely that of haul-

age.

The commercial use of chats could be greatly in-

creased outside of the mining districts.

H. A. Buehler, state geologist, comments on this use

of chats for concrete aggregates as follows

:

No tests have been made as yet to determine the

value of chats as compared with other materials for
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concrete aggregate. Occasionally one hears some com-

plaint about the use of tailings in which there is a rather

high percentage of niarcasite or pyrite. Apparently the

oxidation of these minerals aflfects the strength of the

concrete which is probably due to the fact that through ox-

idation a portion of the sulphur forms sulphuric acid

which would readily dissolve the cement binding. How-

ever, where the tailings are free from these minerals they

are well adapted for commercial purposes and their use

could be greatly extended in commercial work.

A Locomotive Coaling Station on^the

Philadelphia and Reading R. R.

In connection with the work of aboHshing grade

crossings on the line of the Philadelphia, Germantown

& Norristcwn Railroad between Green St. and Wayne
Junction, there has been constructed a reinforced con-

crete building in the Green St. yard of the Phila-

delphia & Reading Railway for coaling locomotives.

The building proper is supported on 7 lines of rein-

forced columns and spans 7 tracks. Six of these

tracks are for coaling and cleaning locomotives, while

the seventh track is used exclusively for ashes. The
floor of the bins are of such a height as to permit

locomotives of the largest type to pass under, coal and

dump ashes. One end of this building is carried on

the end wall.

The main body of the building is provided with 12

coal pockets and each pocket has 2 coaling chutes.

The 12 coal pockets have a storage capacity of 2,000

tons and the coal-handling machinery is capable of

handling 100 tons per hour.

The coal is delivered on a track at the westerly end

of the building at such an elevation as to be permitted

Fig. 2. Detail End Vieu ut lo.vui.sl, ^iation

to be dumped into a hopper below track level. From
this hopper, it is carried up and distributed to the

several coal pockets by buckets of the Link Belt

Engineering Co. type. Machinery for handling ashes

has a capacity of 250 cu. yds. per day of 10 hours.

The main frame of the building is structural steel

_^5_U
'HiMMHiiii

Fig. 1. General View of Locomoti \LiNG Station of the Philadelphia and Reading R. R. in

Philadelphia

[32] October, igi2



CONCRETE-CEMENT AGE

work, while the walls, partition and floors of the

pockets are of reinforced concrete construction.

The building has been tested to its full capacity, and

no apparent settlement or cracks have developed.

Fig. I shows a general elevation of the building with

the permanent coal delivery tracks at the west end of

the building, yet to be constructed, and Fig. 2 shows

the easterly end of the building and the coal-handling

conveyors.

The building together with the machinery complete,

ready for operation cost $9G,700. The contractors

were the Link Belt Engineering Co., of Philadelphia.

A Concrete Hotel in the Phillipines

The new Manila Hotel, just completed, is believed

to be not only the biggest, but the costliest, rein-

forced concrete structure in the Far East. Certainly

it is the largest in the Philippines, and next to the

government ice and cold storage plant, is the most

costly commercial building in the islands. The cost

is upwards of one million pesos, or $50,000, and

native labor, under the direction of American super-

intendence, was used to much extent.

The hotel building, besides its other distinctions,

is also the highest in the islands, being seven full

stories from the basement floor. It is constructed

of concrete and steel throughout, except that the

floors and some of the ceilings, in the larger rooms,

such as in the dining rooms, the lobby, and the re-

ception halls, are of fine Philippine hardwoods,
highly polished. Also, the building is the first in

the archipelago, and possibly the first in that por-

tion of the Orient, to have electric passenger ele-

vators and an inter-communicating telephone serv-

ice throughout the structure.

The kitchens and grills have the very latest steam
and electric cooking apparatus, and there are num-
erous steaming and refrigerating equipment on the

roof-garden floors and in the reception halls for

heating and cooling food and drinks.

The lower floor, besides a large lobby graced by
colossal pillars and arches, has a spacious dining

hall. This has a wide veranda running its full

length. The veranda may also be used in good
weather as a sort of auxiliarv dining room, as the

wall between the dining room and the veranda can

be folded up out of the way. On this same floor are

roomy reception halls, a barber shop, a bar, a haber-

dashery, and booths for news stands and curio

shops. The pool and billiard halls are equipped with

English and American tables.

The small towers at the corners of the roof-gard-

ens give space for two unique accessories uncom-

mon to most other hotels. In them are located the

Fig. 2. Detail of One of the Entrances, the New Manila
Hotel

"Aeroplane Cafes," designed for use of the Manila

Aero Club and the friends of the membership when

aviation meets are being held on the Luneta ad-

jacent to the building.

There are several roof-gardens, some covered and

some uncovered, with suitable elastic "conolite"

floors for dancing and other diversions. Besides the

large, inviting verandas of the ground floor, the

upper-story windows are provided with picturesque

balconies, and the windows themselves are fitted

with the "oyster-shell" windows common to that

part of the world. All windows are shaded by per-

manent awnings to shut out the tropical high-lights

so objectionable to residents in mid-day.

The building rests on a solid foundation of hard-

wood piling driven to a depth of 16 meters (52' 6"),

and covers, with the srrounds, an area nearlv two

..'^ '"'^l^.toi,
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Fig. 1. General View of Reinforced Concrete Hotel Recently Built at Manila
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square blocks in extent. The sumptuous grounds

have a series of fine lawns, sunken gardens, foun-

tains, and flowers. Graceful shelled drives are

cleverly laid out, and the Cavite boulevard, skirting

the baj' shore for man}'- miles, runs past the hotel.

The building stands on land reclaimed from Manila

bay. A few years ago big army transports rode at

anchor over the spot. The hotel has 146 guest rooms,

over half of which have modern baths and plumbing
in direct connection. In addition to these there are

several elaborate suites.

Manila, once notorious because of a lack of suit-

able hotel accommodations, now boasts of the best

in this line, and in time the new structure will be

known as one of the world's most attractive resorts.

Resistance of Concrete to Shock

The ability of reinforced concrete to withstand a

sudden concentrated heavy load is shown by a re-

cent accident at the warehouse of the New England
Waste Co., Revere, Mass. This building is of

reinforced concrete with steel columns and brick cur-
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Sketch Showing the Situ.\tion When a 4,000-lb Weight
Fell SYz Ft. with Negligible D.'^mage to

Concrete Floor

tain wails. It is 180'x56' in plan, 4 stories high, and
was designed by Lockwood, Greene & Co., Boston.
The contractors were the New England Concrete Con-
struction Co., of the same city.

On the 2nd floor at one side of the building is lo-

cated a baling press with plunger running through

the 3rd floor and counterbalanced by a 4,000-lb.

weight made up of pieces of cast iron. The floors

are 4-in. concrete reinforced as shown in the ac-

companying drawing, and were designed for a 150-lbs.

live load.

The weight was suspended from the 4th floor by a
through bolt with hook and pulley attached. Soon
afterwards the rope parted and the 4,000-lb. weight

fell to the floor, striking a 3/16-in. steel plate which

happened to be directly underneath. The floor struck

was carefully examined and the only damage was a

flaking ofif of concrete in a space about 20" in diam-

eter on the under side of the floor and extending up
to the surface of the steel. When one considers that

over a horsepower of energy was applied to this 4-in.

slab with so little injury, the incident becomes all the

more remarkable. The proportion of concrete speci-

fied by the engineers was 1 :2 :4. The floor was 6^
months old at the time of the accident.

Portland Cement Production in Missouri

Portland cement has recently become one of the im-

portant mineral products of Missouri. In 1911, ac-

cording to figures collected by the State Geological

Survey, there were manufactured in Missouri 4,114,859

bbls. of Portland cement, valued at $3,349,312. The
rapid development of the Portland cement industry is

indicated by the fact that the first plant was con-

structed less than 10 years ago, while at the present

time, with an output of more than 11,000 bbls. per

day, Missouri stands fifth in the production of this

important structural material.

Missouri is favored with an abundance of lime-

stones and shales suitable for use in the manufacture

of Portland cement. Many of the formations of the

Ordovician, Mississippian and Coal Pleasures series

have the proper chemical composition for use in this

industry. The Ordovician limestones occur chiefly in

the eastern part of the state, occupying a narrow belt

extending from Pike county on the north to Cape
Girardeau on the south. The Mississippian limestones

occur chiefly in the northeastern portion of the state

and the Coal Measures contain a number of limestones

of commercial thickness. These are well exposed at

Kansas City and along the bluffs of the Missouri river

on the north.

The shales of the Coal Measures and Mississippian

and clays of the Quaternary are used in conjunction

with the limestones. Extensive deposits of shale occur

in the northeastern and northwestern portions of the

state. The dolomites occurring throughout the south

central portion of the state cannot be used in the man-
ufacture of Portland cement because of the high con-

tent of magnesia.

The distribution of the various geologic formations

suitable for use in the manufacture of Portland ce-

ment is well shown upon the geologic map accompany-

ing the report on Lime and Cement Resources, pub-

lished by the Geological Survey of Missouri. This

map and report may be obtained by addressing H .A.

Buehler, State Geologist, Bolla, Missouri.
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Comparative Strength of Tile and Concrete

Wall Sections

The Robert W. Hunt Co. has recently conducted

a series of tests on the comparative strength of tile

and concrete wall sections. The tests were conducted

for the National Fireproofing Co., at their new labora-

tory in Chicago.

This testing station is of modern construction and

equipped with a 300-ton hydraulic testing machine,

which will accommodate structural test specimens up

to 12' in height and 3' wide. The cylinder and ram

are set on a concrete foundation, and the ram has a

spherical bearing for the lower (sliding) crosshead to

insure uniform pressure. For handling the specimens

and the upper crosshead, there is a traveling crane

which serves the entire floor. At one side of the room

the pressure pump is located.

The log of the test is as follows: The specimens

included sections of a wall 12' high and 36"x4" and
8" in section. All were tested to destruction except

the concrete.

Concrete: A reinforced concrete wall section was
tested on May 14. It was a 1 :2:4 concrete of "Owl"
cement, torpedo sand and %-\n. crushed limestone.

The wall was reinforced with eight 5^-in. round rods,

4 on each side, 1" from the exterior surface And J4"
from the ends, interwoven with No. 14 gauge wire

netting. The specimen was 40 days old. It lacked

the horizontal reinforcing usually found in practical

construction. Upon this specimen loads of 10-ton

increments were applied at two-minute intervals. The
first deflection occurred at 10 tons and was .005".

The final load was 300 tons, the capacity of the ma-
chine. The deflection was .005". The concrete re-

fused to give even an indication of failure, the load

being approximately 2,060 lbs. per sq. in. The load

was released and then rapidly re-applied up to 275

tons. There was no indication of failure. All that

happened was a slight loosening of the seating mortar

from the sides of the concrete.

Another wall section of the same type was tested.

It developed a compressive strength of 2,084 lbs. per

sq. in. The load was allowed to remain 45 minutes

and then slowly reduced to zero. It was again applied

rapidly up to 275 tons, when the testing machine was
broken. The specimen was removed without being

crushed.

A third specimen of concrete without reinforcement

developed a strength of 1,610 lbs. per sq. in. A small

vertical crack occurred at 215 tons and advanced
slowly up the center of the specimen until it failed in

shear about 2' from the bottom.

Brick: A brick wall was tested. It was laid in

lime mortar in accordance with the Chicago building

code. It failed after it had shown a compressive

strength of 248 lbs. per sq. in. The bricks were so

loose they could be picked out by the hand.

Tile : The following is a brief summary of the hol-

low tile tests:

A hollow tile wall 28 days old, set on end in cement

*Note that this is not unit stress at failure.

mortar. Load applied in 5-ton increments. The load

was applied at two-minute intervals. Elastic limit was

reached without rupture, only a small crack running

up center of the specimen. One tile in the fourth pier

from the top cracked at a total load of 79 tons. Maxi-

mum load per sq. in., 570 lbs.

Another tile wall 28 days old was tested. Tile was

laid on sides. Failed suddenly in shear at 42 tons.

Compressive strength, 292 lbs. per sq. in.

A hollow tile wall 46 days old was tested, said to

have been built of rejected material. This failed com-

pletely in the sixth and seventh courses at 195 tons.

The tile was completely crushed. The compressive

strength developed was 1,354 lbs. per sq. in.

Hollow tile, medium burned, were used in one wall,

which failed suddenly at 175 tons. The fibre stress

was 1,215 lbs. per sq. in. There was no preliminary

warning of failure.

A column of tile 8" square, 12' high, failed at 93

tons, at a fibre stress of 2,911 lbs. per sq. in.

A section of tile wall 4" thick, 36" long and 12'

high showed cracks at 145 tons and failed at 175 tons.

The fibre stress was 2,430 lbs. per square inch. One
side of wall was completely crushed, the other stand-

ing. This wall behaved in a peculiar manner. It de-

flected horizontally .025 of an inch in one direction,

came back vertically and then deflected an equal

amount in the opposite direction.

A summary of the tests follows:

Tests of Tile, Brick and Concrete Wall-Sections

Tests of Wails About 12 Ft. High.

Hori-
zontal
diroen-

Age sions tJnit stress at failure, lbs. per
Material days inches sq. in., gross cross section

Brick wall 47 8 x33K 248
Concrete wall 49 8 x36 1610

, ^. ,

Reinforced concrete walls... 55 8 x36 f 2060* 1st loading 1 no signs of

\ 1920 2d loading J failure

Interlocking tile wall; side.. 13 SJ<»37 288
Monarch tile pier (laid up of

4x8x8 tile on end) 25 %'ATi S'A 2911

Monarch. 4 in. wall 25 4 x.33J< 2560t
Monarch 8 in. wall 47 8J<x37 1354

Monarch 8 in. wall 35 8Xx37 1130
Monarch 8 in. waU 26 8}<x36K 1680

N'atco 8 in. wall 28 7Kx35 570
Natco 8 in. wall 33 8 x 36>i 1220
Natco 8 in. wall;side 28 7Kx36Ji 292

• Natco 10 in. wall; side 33 9Kx36K 415

"The cross-questioning even of the man who makes

up the estimates of costs for many builders' will dem-

onstrate that he is using costs not obtained from actual

studies of his firm's work, but from the statements of

other builders," says Leonard C. Wason, president of

the Aberthaw Construction Co., Boston, in a recent

paper. He goes on to say that the estimator often

takes the word of a foreman in charge of some branch

of work, or merely uses the cost with a hazy belief

that it is correct without being able to tell exactly

where he obtained it. An estimator of one of the pro-

gressive New York firms told Mr. Wason that he was

tremendously handicapped by never knowing whether

the work corresponded to his estimate. '"Their case is

not exceptional," Mr. Wason, "and a bald statement

regarding their cost data would excite no particular

comment from average men engaged in the building

business."
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Remarkable Resistance of Reinforced

Concrete to Fire Attack

Any structure is fireproof to the extent that rein-

forced concrete enters into its construction. An inter-

esting ilhistration of this occurred in a recent fire at

the pulp-board mill of the Androscoggin Pulp Co.,

So. Windham, ^le. This building, as shown in Fig. 1,

was almost entirely of reinforced concrete construc-

tion. The exceptions to be noted are plainly apparent

in the photograph of the building before the fire

(Fig. 1) ; and by their absence in the. views of the

building after the fire. Figs. 2 and 3. The combustible

parts of the building were the outside frame curtain

walls, the large door and window openings at the

end, the window frames, and the roof. The roof was

of regular frame construction, carried on timber

trusses. The building was built in 1906 by the Aberthaw

Construction Co. of Boston. At the left of Fig. 2

is a timber and plaster gallery which was added to the

structure after completion and after the photograph

of Fig. 1 was taken.

The fire started about midnight May 20, 1912, in a

pile of scrap paper below the main or machine room
floor. This is on the level on which the men and

teams are working in Fig. 2. This fire spread to the

exterior frame panels shown above the team in Fig. 1,

and from these the wooden sash in the story above

caught fire, followed by the roof and gallery.

On this floor was stored a quantity of dry pulp

toard which proved an ideal fuel. The heat was so

intense that it beiit and partly melted cast iron. Fig. 2,

taken from a point across the river from where Fig. 1

was taken, shows the end of the building after the

fire. Every bit of combustible material has been

burned away, leaving concrete standing, stripped, but

a silent testimonial to the fire-resisting qualities of that

material.

Fig. 3 is a detail view of the corner shown at the

Fig. 3. An Interior Corner of the Structure After the
FiKE

Note the board-marks on the concrete

extreme right of Fig. 2. The frame sash, the boarded-

up opening and the big end door have been entirely

destroyed. The concrete is still standing in fairly good
condition. The crane rail-girder is spalled somewhat.

Fig. 1. The Pulp-board Mill of the Androscoggin Pulp Co., So. Windh.m
TioN Co., of Boston, in 1906

Me., Built by the .^eerth.wv Construc-
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Fig. 4. REixRincEn uinckete Floor and Columns from Be-
low. A Photogr.\ph Taken Just After the Comple-
tion OF THE BriLDIXG

but is structurally intact. A coat of cement mortar

plaster would make it as good as ever. Note how dis-

tinct the board marks are on the concrete.

The fire started in the machine room below the floor

shown in Eig. 3. The building is 40' wide and the

floor has a longitudinal depression 10' wide and 4' 6"

deep to accommodate special machinery. Fig. 4 shows
a photograph, taken before the fire, of the underside of

the floor, and the side of the depressed section. The

\ View Similar to Th.\t of Fig. 4, Taken After
THE Fire

floor beams are 12" deep and 24" on centers. The de-

pressed section is carried on one line of heavy trans-

versely bracketed columns.

Fig. 5, taken after the fire, shows a section similar to

that shown in Fig. 4, and shows the condition of the

concrete. In Fig. 6 is shown an extreme case of a

beam on this floor so badly spalled that the steel was
exposed. A view such as this indicates the absolute

necessity of protecting the steel with ample concrete,

although in this case the spalling was probably due

somewhat to a buckling action caused bj' the expansion

of the floor. Fig. 6 shows also the way in which the

beamed ceiling withstood the attack.

It was very evident that the heat expanded the floor

Fig. 2. The Pulp-boakd Mill After the Fike

This view was taken from a point across the river from where the photograph shown in Fig. 1 was taken.
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longitudinally. On the morning after the fire, the

end wall was quite a little out of plumb, and the con-

crete was quite hot. Later, as the concrete cooled,

the wall drew back into the perpendicular. This move-
ment, of course, had its effect on the entire fioor struc-

ture, most noticeabl)- where girders and beams came
onto a column head. A good many of the columns
showed horizontal cracks at their haunches.
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Concrete Monuments

If there is any one thing on the face of the earth

that is monotonous, it is the average churchyard or

private cemetery. With the death of any member of

the family there seems to vanish all artistic instincts

so that where monotony does not reign, we have

bizarre effects or a conspicuous attempt to impose on

the living by overdone honor to the dead. Now, how-

ever, there seems to be a movement in favor of these

factors in monument design and execution—novelty,

variety and fitness.

One of the means by which this is being attained

is by the introduction of concrete as a competitive ma-
terial with marble, granite, sandstone, bronze, etc.

As a rule, the result is pleasing, although of course one

could not say that all concrete monuments are either

beautiful or appropriate. In any case they make a

pleasing break in the everlasting monotony—a mono-
tony that is depressing. For there is a monotony
which is elevating and inspiring from its very immen-
sity and the grand lines in which it is executed.

So, away with Tradition, and welcome Innovation.

Here we have it in the shape of four concrete mon-
uments by the German architect Raabenhofer repro-

duced from Der Betonban. One sees at once that

both the general form and the details comport with

the nature of poured concrete—which is more than
can be said of many stone monuments in relation to

their material.

These designs are not attempts to imi-

tate stone work. They claim for concrete

equal rank with the latter material.

Thev are friendly, but not heavy and

iiG. 1. Typical CiERM.vN Monument Design

Fig. 2.

October,

Front Elev.\tion of Recent German Monument
Work

Fig. 3. An Example of R\tiier Plain bt't Thoroltghly

Artistic Work in German Monument Design
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"faddish." The heavy cube at the base of one design

(Fig. 1) may appear unduly coarse and rude, but

the volutes for the side help do away with this et¥ect.

The large flat, unworked surfaces can be executed in

suitably colored material and with proper regard to

the effect of the coarseness or fineness of grain. It

is intended that the decorative effect shall be carried

out by actual work with mallet and chisel on the fin-

ished monument ; an intention which lends itself well

to designs which are executed more than once in the

same neighborhood, as it enables variety to suit local

conditions, personal elements and characteristics of

the one to whom the monument is dedicated, and the

individual taste of the customer.

tions taking the thrust are exceedingly light and the

abutments are carried on a construction which vir-

tually amounts to a floating foundation.

American and European Design in

Concrete Construction

Engineering and Contracting says that low wages

of common labor in Europe make the cost of materials

a relatively larger item there than in America, of the

cost of reinforced concrete structures. European en-

gineers design carefully to save m.aterial. This is one

of the reasons why European reinforced concrete

structures generally present a light and graceful ap-

pearance as compared with similar structures in the

United States. Economy of materials is, however,

not the only reason and perhaps is not even the princi-

pal reason for the less massive reinforced concrete

structures observed in Europe. Engineers there ex-

hibit a greater confidence in the material than do

engineers in America. They exact value from the

tensile strength, elasticity and resiliency given by rein-

forcing which the American engineer does not con-

sider. Their reinforced concrete work, therefore, fre-

quently exhibits a boldness in design which appears

almost hazardous to the person who has studied only

American examples. This is particularly true of arch

bridges. Few American reinforced concrete arches

show any boldness in using the thin sections, long

spans and flat arcs which are of the most common
occurrence in Continental Europe.

The statements quoted are illustrated by an article

on the Tiber River bridge at Rome. This arch has

a clear span of 328' and a rise of 32.8'. It is not

merely the long span and flat curve of the arch, how-
ever, which make the structure a bold one ; the sec-

German Consular Reports

The Consular Reports furnished by the State De-

partment contain much valuable information to

those desiring to do business in foreign lands, but

good as they are they seem in point of detail to

be rather surpassed by those put out by the Ger-

man government. Recent publication of matters af-

fecting the cement industry all over the world give

information concerning cement works and cement

markets in countries to us hardly known or thought

of as cement producers. Dalmatia it appears has

four cement works ; in Greece, two works exist,

while Montenegro and Crete have to depend on

steamship arrivals from Italy and Austria. Algeria

has one factory of considerable size, but Tunis and
Eritrea, Italian colonies, are both minus cement

factories. Egypt, however, has one, about twenty

miles from Cairo, which is producing about 100,000

barrels a year, and in the South African republic,

the Pretorian Portland Cement Works at Dasport

is a large producer, though England and Germany
both ship considerable cement into that market.

These reports not only cover the manufacturing

conditions in the various countries mentioned, as

well as many others, but describe fully the actual

requirements for Portland cement in each of the

markets; the current prices and the countries from
which imports principally come, together with the

various steamship line, railroads and other methods
of importation. In this connection it is of interest

to note that only recently the German Export Com-
mission met in London with the principal directors

of the Associated Portland Cement Works and
were the guests of the Englishmen for several days.

General conditions prevailing in the Portland"

cement markets of the world seems to have been
the principal topic of discussion and the adherence

to a minimum price fwhich it is to be hoped is a

living price) was formally decided upon.

MalfSectmAB

General Stb

Honzontal 5cction7tirough/lbtjrm£nT Horn 5cction~5a5eof^bijf7ncnt

Det.mls of 328-ft. Reinforced Concrete Arch

In a summary of old and recent fire-

tests of concrete, R. Saliger says in Ton-^

industrie-Zeitung that the older the con-

crete the better it resists heat. In gen-

eral, structures properly built of rein-

forced concrete cannot be destroyed by"

fire, though they may be superficially

damaged. Floors, beams, and columns

will carry more than their rated load

through a fire, without its passing to the

floor above, and combustible material in

a room adjacent to the fire will not be

ignited.
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A Concrete Storage Cellar

On every farm in any locality there is need of a

good outside cellar. In cold climates they afford the

best and cheapest winter storage for fruit, vegetables,

and bees. They are just as valuable in summer for

keeping berries, milk, and butter. In the Southwest

such cellars offer the only means of safety during

cyclones. Because they can do all the work themselves,

fanners everywhere are building their cellars of con-

crete.

The most popular size for the average farm is a

cellar 10'xl4', inside measurements, with a self-sup-

porting arched roof 5' above floor at the sides, and 7'

8" in the center. All of the side walls are 8" thick,

therefore dig the hole 11' 4" x 15' 4" and to the depth

desired, usually 5'. At one end cut out the earth to a

width of 4' 4" and slope it upward for seven concrete

steps with a rise of 8" and a tread of 10" and for a

thickness of 4" of concrete back of the steps proper.

Arrange for an 18" landing at the bottom the the stair.

Alake the sidewall forms of 1" siding on 2"x4" up-

rights spaced 2' o. c. As the concrete floor will be
4" thick, set up the forms on 4" concrete bricks.

Above ground level use outside forms similar to the

inside. To curve the end wall forms, lay them out

with a 6' string in the same way as described below for

arch rings. At the entrance end, to provide for a door-

way, set between the forms a frame of 2"x8" stuff

3'x7' in the clear. Mix the concrete 1 part Portland
cement to 4 parts bank-run gravel, or 1 part cement to

2 parts sand to 4 parts crushed rock. A sack of cement

Fig. 1. Sectiox of Storage Cellar; Centeki.nx i.v Place

equals 1 cubic foot. With the forms in place, lay the

4" floor the same as a sidewalk, but without joints.

Fill the wall forms in 8" layers with mushy wet con-

crete, and 6" from the top of the side walls and 1"

from the outside, place two %" steel rods the full

length of the cellar. In the concrete 2" above the

door-frame, lay three 4' lengths of ^" rods. Roughen
the top of the walls so as to insure a good bond with

the roof. Build the stairway with a 4" thickness of

concrete behind the steps proper. Each step has a

tread of 10" and a rise of 8". The sidewalls of the

cellar hatchway extend above the door opening of the

cellar proper, so that outside sloping doors may be

added. In the top of the hatchway walls, while the

concrete is soft, bolts are set heads down for holding

the wooden sill to which the strap hinges are later

attached.

When the sidewalls are one week old, begin on the

roof. To give the roof a rise of 2' 8", arch rings are

needed. For laying out the rings, choose a floor or a

bit of level ground. To one end of a strong string

fasten a pencil, and tie the other end to a nail driven

firmly in the floor with exactly 5' 11" of string be-

tween the pencil point and nail. Mark out half a circle.

Across the circle lay a board exactly 10' long so that

its ends just touch the mark. The part of the circle

above the board represents the arched inside of the

roof. Place boards for the arch rings over the mark
on the floor and nail them together. Mark the curve
upon them and cut them to the mark. Brace the arch
well as shown in the drawing. Spacing the rings two
feet apart, six will be needed. Fasten them securely in

place to 2"x6" liners spiked to the sidewall forms.

Cover the rings tightly with 1" sheathing.

=:^

•Courtesy Association of American Portland Cement jVfanufacturers.

Fig. 2. Section Showi.vg Steps, Drain, Etc.

With the roof form ready, place the reinforcement

upon it. Use %" rods 14' long. Space them 6" apart

crosswise and 12" the long way of the cellar. Wire
the rods together where they cross. The roof must be
5" thick. Carefully work exactly 1" of concrete be-

tween the rods and the sheathing. Tamp the concrete

until the liquid cement flushes to the top and then

finish the surface smooth by means of a wooden float

and steel trowel. Do not stop for anything until the

roof is finished. In two to three weeks the concrete

roof, weather conditions being right for curing, will

be strong enough to support itself; then the forms may-

be removed.

Ventilation is necessary for most cellars. While
building the wall make one or more air-shafts (similar

to a chimney-flue) of 3" tile, by embedding them in

the concrete wall, with an opening inside at floor level

and another outside well above ground line. By this

arrangement fresh air is admitted. Place a tile chim-
ney in the concrete roof and cover it with a galvanized

iron hood for removing the foul air. If built late in-

the fall, protect the fresh concrete from freezing by
covering it with clean straw or with old carpet so sus-

pended as to leave a dead air-space between the con-
crete and the covering.

Below is given a list of the materials required. Con-
sult local dealers as to prices. The prices given are
higher than in most localities. If good screened pit

gravel is used, no sand will be needed.

BILL OF M.\TERIALS

Crushed Rock, 13 cu. yds. at $1.10 $14.30

Sand, 6H cu. yds. at $1.00 6.50

Portland Cement, 22 bbls. at $2.50 55.00

Rods, 40 pieces, Yt" x 15', 206 lbs. at $0.02j4 .... 4.65

Total $80.45

The cellar shown in the photograph is 18'xl8'x8''
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deep. It is located on an apple farm. The owner finds

it a profitable investment as he has his own storage

and keeps his apples until the market is no longer

glutted with "wind-falls" and "seconds."

[Note: It might be well to suggest here that it

would be good practice to extend some of the steel

rods in the wall up into the arched roof. Also, the

concrete should not be allowed to dry out too rapidly,

but should be kept moist by sprinkling and covering.—

Editors.]

Concrete Chairs With Solid Bases

In the January 1912 number Concrete pub-

lished an article showing by detailed diagram and

description that the idea of furniture made of con-

crete, after the plan of Thomas A. Edison, was really

not so much of a joke as it had been made to appear

in newspaper paragraph and cartoon. The manufac-

ture in concrete of a number of household articles

was shown to be perfectly feasible and practical from

every standpoint and it was predicted that within less

than a decade, perhaps, people would actually be using

carried away by youthful marauders on Hallowe'en

or other occasions when piratical methods are com-

monly put into practice. Their weight is more than

200 lbs. apiece, but as it is never necessary to move

them, the weight in this instance is a negligible matter.

The lower part of the chairs was made in a mold

using a scant framework of steel bars, the upright

standards for the chair back being allowed to pro-

trude. The ornamentation was obtained by nailing to

the inside of the mold a series of pieces of broomstick

split in half. After the concrete for the seat had been

poured, a wooden form for the back was slipped over

the uprights and also filled with concrete. A simple

form was used. The mix was about of the consist-

ency of that used for sidewalks, though not too wet

to be smoothed down with a trowel about the edges of

the back and the top of the seat.

The four dark spots on the chair backs mark the

holes which were made in the form for bolting a box

to the back of the upright in which the owner has

planted flowers and vines. The flower box was bolted

to the chair back after the concrete had hardened and

the holes were then filled with concrete. The attempt

was more in the direction of practicability and service

than of artistic effect, and ordinary ingenuity might

easily do away with these marks as well as devise

other improvements in appearance and lightness.

To the rear of the chairs may be seen a row of pots,

which were made in a small tub lined with split broom
handles for ornamentation and afterwards set upon
pedestals. The entire area between the curb and side-

walk is filled with these pedestals and flower pots and
the effect is at once striking and attractive.

Concrete Siuluai^.^ lu.-,,,,., .'. ..h .:.- i:..\;L3

furniture made of concrete as light as wood and as

durable as time itself.

In the accompanying illustration of two sidewalk

chairs it can readily be seen that concrete furniture

is a sensible, practical matter and not a joke—con-

clusive proof, in fact, that Mr. Edison's scheme has

already been put into practice.

These chairs—only two of a dozen—were made

by a retired carpenter, the owner of a flat building,

the lower floor of which is occupied by a corner drug

store on one of Chicago's busiest north and south

thoroughfares. The furniture was constructed mainly

for the use of patrons of the pharmacy who desired

to while away the evening hours of summer or await

the coming of a street car, and for the flat-dwellers

above who have little outdoor space at their com-

mand.
They were purposely made of solid concrete, rein-

forced with upright steel bars, to prevent their being

Historic German Cement Plant

The cement factory Stern (Star) at Stettin, Ger-

many, has just celebrated the fiftieth anniversary of

its establishment. The celebration occurred on the

17th of July, 1912, and all the members of the firm of

Toepft'er & Company, who are the owners of the

works, participated. The history of this factory is the

history of the growth of the Portland cement industry

in Germany. Established in a small way in 1862, the

production in 1864 was barely 36,000 bbls. The repu-

tation of the cement as one of the best in Germany
caused the production to grow until in 1911 it pro-

duced 515,000 bbls. The total production of the works

from the time of their establishment in January, 1912,

was a little over 10,000,000 bbls. The Stern factory

owners, together with the DyckerhoiTs, have been

among the pioneers in the industry in Germany, stand-

ing for progress and scientific development in that

field. It seems strange, in considering the enormous

growth in short periods of our American cement

works, some of which produce in a single year more

than this old established German works has produced

in fifty years, to realize how fast the development of

the manufacture of Portland cement in this country

has been, and how remarkable that, with its enormous

growth, there have been so few failures of the material.
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A Standard Sulphur Trioxide Content for

Portland Cement*

The sulphur content in Portland cement has been

the subject of contention for many years among ex-

perts and engineers, the addition of gypsum to

Portland cement for the purpose of regulating the

set being the element from which the controversy

grew. Various governments in their specifications

have adopted various standards for sulphur trioxide,

as shown in the article below. The paper which

follows is the production of the German Portland

Cement Manufacturers' Association and is a val-

uable contribution to the discussion of this im-

portant subject.

The article contains the results of numerous tests

made under the standard German specification with

cements where the So^ content had been raised to

2.50% by suitable additions of crude gypsum. The

experiments were carried on over a period of two

years and tables are given to show the behavior of the

various test pieces under the diflferent exposures. The

paper follows

:

Portland cement is known to contain small quanti-

ties of sulphatic salts, originating partly in the raw

materials and coal, and partly added, in the form of

crude gypsum (hydrated calcium sulphate), in the

process of grinding the calcined cement, for the pur-

pose of controlling the time of setting. The total con-

cent of sulphates in a cement is generally stated in

terms of sulphur trioxide (50,).

These small quantities of sulphur trioxide occurring

in normal Portland cement are quite uninjurious to its

practical application ; and it is only when the amount

exceeds a certain limit that, during storage under

•water, a supplementary expansion—which may some-

times be dangerous—occurs in the hardened cement,

owing to the formation of calcium-aluminium sul-

phate. This substance is also formed when th» amount

of SO^ is small, but in such event helps to increase the

strength of the mass by making it more compact.

When the standard specifications of quality and

testing of Portland cement were redrafted in Ger-

many the maximum permissible limit of SO^ was fixed

at 2.5% on the basis of extensive experiments.

In other countries the following maximum limits are

in force:

England 2.75% SO^
Austria 2.50% SO^
Canada 2.00% SO,
United States 1.75% 50,
Russia 1.75% SO'^

In the countries named below the limit differs, ac-

cording as the cement is to be used in fresh or salt

water

:

Fresh water Salt water

France 3.0% 1.5% SO^
Brazil 3.0% 1.5% 5O3
Japati - 2.0% 1.5% SO,
Argentina 2.4% 1.2% 50,

There is, however, no reason why the amount of

SO^ prescribed for fresh water should act differently

•Presented at the Sixth Congress of the International Society for
Testing Materials.
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when the cement is hardened in salt water. In harden-

ing in fresh water an amount of SO^ slightly exceed-

ing 2% produces a very small degree of expansion by

the formation of calcium-aluminium sulphate ; and the

same process occurs when the hardening takes place in

salt water. This minute expansion cannot have any

injurious results. If, however, the sea water (con-

taining magnesium sulphate) is able to penetrate into

the cement mass permanently—which happens prin-

cipally in the case of cement that is not compact—the

result is that the cement is attacked. In the opinion

of various investigators, the magnesium sulphate of

the sea water combines with the lime in the cement to

form calcium sulphate and magnesium hydroxide.

This latter is deposited in the pores of the cement,

while the calcium sulphate forms calcium-alum-

inium sulphate with the alumina of the cement, a large

quantity of water of crystallization being absorbed. In

the event of the action of the sea water being continu-

ous, the considerable expansion resulting from the

above-named reaction may lead to the destruction of

the mass. Hence, it is not the small percentage of

SO3 in the cement which plays a part in the destruc-

tion of the mass, but the magnesium sulphate that

penetrates continuously from the sea water into the

porous cement mortar. This point has been always

emphasized by the German Portland Cement Manu-
facturers' Association, and the late Prof. Dr. W.
Michaelis also mentioned it specially at the last general

meeting of the association.

We will not now go into other possible causes of the

destructive action of sea water, wishing to confine our-

selves exclusively to the action of sulphuric acid. We
must not, however, omit to mention—as has, moreover,

been insisted on frequently and by different authorities

—that, in structures exposed to sea water, the mortar

used must be as compact as possible in order to pre-

vent the sea water from penetrating the structure, and
to enable the latter more effectually to withstand chem-
ical and mechanical influences.

In order to establish beyond doubt that the per-

centage of 2.5% of SO:^, as allowed in the German
specification, is quite unobjectionable ; and more par-

ticularly in view of the fact that the Argentine speci-

fication has recently increased the SO^ limit from 1.0%
to 1.2% in cement for marine structures; the German
Portland Cement Manufacturers' Association in 1907

arranged with the Royal Laboratory for Testing Ma-
terials, Gross-Lichterfelde, for the performance of

tests in this connection, over a period of 10 years, at

the island of Sylt in the North Sea.

The materials used consisted of a Portland cement
(S) containing 1.19% of SO^ and employed for all

purposes, marine structures included ; and another

Portland cement (B) which contained only a very

small proportion of ^O,, namely 0.57%. Owing to

this low percentage this cement is specially preferred

in France for marine structures, e. g. in the harbor at

Boulogne, and more particularly in Argentina. It was
supplied to the Royal Testing Laboratory- by the

makers.

The following test pieces were prepared from these

two cements, both in their original condition as re-
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ceived and after the SO.^ content had been raised to

2.5% by suitable additions of crude gypsum:

1. Compression-test cubes (7 cm. side) mixed in

the proportions 1 :2 and 1 :4 with Sylt sand for harden-

ing in sea water, fresh water and the open air. Length

of hardening period : 28 days, 1 year, 5 years and 10

years.

2. Blocks of about }i cbm. capacity, composed of

a mixture of 1 part cement, 2 of sand and 3 of stone

chippings. After being hardened for 6 months in the

air the blocks were let into the quay wall, where they

are exposed to the chemical action and full force of

the North Sea waves.

3. Plates measuring 50 by 50 by 8 cm., mixed in

the proportions 1 :2 and 1 :4, half of them being hard-

ened for 4 months and the others for 6 months in the

air, and then laid in the harbor dam at Munkmarsch,

where they are exposed to intensive action on the part

of the water and weather in consequence of the semi-

diurnal ebb and flow.

Summary of Results

1. The tensile tests showed that the presence of

2.5% of SO-, (sulphur trioxide) in Portland cement

is thoroughly harmless during hardening in sea water.

2. The examination of the large blocks immersed

in the North Sea and of the plates in the Wattenmeer

has shown that the cement, which was richer (1.19%)

in SOs, behaved well, both in its original condition

and after enrichment to 2.5% of SO.,; while the ce-

ment with the lower SOs-content (0.75%) and sup-

plied specially for marine structure behaved badly, and

was even improved by enrichment to 2.5% of SO^.

3. The chemical examination of the plates failed to

reveal more than slight alterations due to sea water in

the case of the cement with the higher SO^-content,

whether in its original condition or after enrichment.

The cement lower in SO^ and used in its original con-

dition was found to have sustained extensive chemical

changes under the action of sea water, though only to

a smaller extent when enriched to 2.5%.

From these results it follows indubitably that the

presence of up to 2.5% of SO., in Portland cement pro-

duces no injurious effects of any kind, whether in sea

water or fresh water.

Moreover, the favorable experience that has every-

where been gained in marine construction works with

cements of this kind, namely containing a higher per-

centage of 5O3 than is prescribed in countries which

issue special specifications for such works, demon-

strates that the higher S'Os-content of the cements in

question has not led to any injurious eft'ects in prac-

tice, provided the cement has been properly used.

Consequently, the German Portland Cement ]\lanu-

facturers' Association, on the basis of the material set

forth above, requested the International Association for

Testing Materials to lay the following resolution be-

fore the Sixth Congress of the International Associa-

tion, in New York, for examination and adoption

:

The Congress recommends that a uniform permissible
maximum limit of SO^, namely 2.5%, be generally adopted

in Specifications for Portland Cement, whatever, may be the

purpose for which the cement is intended.

Progressive Increase in the Strength of

Cement Mortars

BY E. CANDLOT, PARIS
(Translated by C. Salter)

[Edouard Candlot ranks among the best known authori-

ties in Europe on cement and cement mortars, limes and

plasters. M. Candlot, a chemist of international reputa-

tion, became interested in the manufacture of cement in the

early days of the development of the industry in France.

His writings, and especially his book, "Ciments et Chaux
Hydrauliques," published in Paris in 1906, are recognized

authorities in Europe as well as in this country. From the

scientific side of the cement industry to the practical man-

ufacture of Portland cement was but a step, and the works

by M. Candlot and his associates a short distance out of

Paris, are recognized among the most progressive in the

French cement industry. In addition to his writings and

his manufacturing interests, M. Candlot has acted as expert

in the establishment of cement works in various parts of

Europe. Many of the Russian works, especially those in.

the region of the Black Sea and the Caspian Sea owe their

success to his successful planning. His paper, which fol-

lows, takes advanced ground against a practice that has been,

gaining a foot-hold in cement testing within the 'past few

years, its first marked development being in the specifica-

tions of the Rapid Transit Commission in 1903.

—

The
Editors.]

It is generally admitted that the strength of cement

mortars should exhibit a constant progressive increase,

and that if the strength is found to have diminished

at the end of several days or weeks, this behavior is a

sign of inferior quality in the cement used.

This idea has led to the insertion, in numerous

specifications, of clauses relating to the increase ilV

strength between 7 and 28 days.

In the official French specification in force between

1885 and 1902, it was made a condition that the

strength of the cement must increase between the 7th

and 28th days, and between 28th day and 3 months. In

the 1902 specification the test at the end of 3 months

was abandoned, but the clause relating to the increase

in strength was retained, the increase being fixed at

3 kgs.t between the 7th and 28th days for pure cement,

and at 2 kgs. for the same period in the case of 1 :3

mortar.

The English specification goes still further in the

same direction, the conditions to be satisfied being as

follows

:

The increase in the strength from the 7th to the

28th day must not be less than

25% when the strength at 7 days is between 400 and 450 lb.

20% when the strength at 7 days is between 450 and 500 lb.

15% w-hen the strength at 7 days is between 500 and 550 lb.

10% when the strength at 7 days is between 550 and 600 lb.

5% when the strength at 7 days is above 600 lb.

At first sight it would appear as though cement

mortars should evidently increase continuously in

strength as time progresses. One can easily imagine

these mortars hardening by degrees and only acquir-

ing their maximum hardness after many years. A fall

in strength, represented by a bend in the curve of rup-

•Presented at the Sixth Congress of the International Association
for Testing Materials in New York, September, 1912.

tThis unit refers to kgs. pr. sq. cm.
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ture, strikes the eye and leads one to blame the prod-

uct tinder examination.

If, however, the matter be studied a little, it will be

easy to see that this impression does not rest on any

serious basis, and that this idea of progressive increase

in strength cannot be founded on any experimental

data.

In an isolated instance a cement may exhibit de-

creases in strength, namely when it contains free lime

which, by undergoing gradual hydration, destroys by

degrees the cohesion of the mortar. Now-adays, how-

ever, it is such an easy matter to detect the presence

of free lime by means of the hot water test^ steaming,

ets., that this contingency may be dismissed from con-

sideration. A cement which is capable of undergoing

disintegration, in the cold, at the expiration of a

shorter or long period, will be immediately condemned

by the hot test. If the Le Chatelier needles be taken

as the measure of expansion, it will be found that

cements causing the needles to separate by 30, 40 and

even 50 mm. will give satisfactory results under the

cold tests. A cement containing a really dangerous

proportion of free lime would produce a separation of

70 or 80 mm., or even turn into sludge before the ter-

mination of t]ie test.

Since the specifications prescribe 10 mm. of separa-

tion, at the maximum it w'ill be evident that there is

not the slightest possibility of a cement evading the

proof afforded by the hot test.

Hence, tensile strength tests are applied to cements

which are normal and certainly do not contain any

injurious amount of free lime. What, therefore, is the

significance of the fluctuations observed in the curves

of strength?

In the first place it must be pointed out that the

method of carrying out these tests is attended with a

considerable amount of uncertainty. Whatever pre-

cautions be adopted in preparing the test pieces, it is

almost impossible to make them all absolutely identical,

and differences amounting to as much as 50% have

been traced entirely to the preparation of the test

pieces.

When dry mortars are in question and machines are

used, fairly concordant results can be obtained : but in

the case of plastic mortars, for which the use of any
mechanical process is impracticable, considerable dif-

ferences are frequently observed between the results

obtained in dift'erent laboratories, and still more im-

portant fluctuations in the case of one and the same
operator.

Consequently, it is inadmissible that rules, the pre-

cision of which is absolutely incompatible with the

imperfection of the method of preparing the test

pieces, should be introduced into guarantee tests.

It should, moreover, be noted that the so-called

diminutions of strength are generally found in the case

of cements of very high initial strength. These ce-

ments attain to nearly their maximum strength in a

very short time, whereupon the fluctuations in strength,

due to imperfections in the preparation of the test

pieces, show up in a very decided manner.

This circumstance seems to favor the argument of

contant progressive increase : but the answer to this is

that if one cement attains a strength of 60 kgs. per sq.

cm. in 7 days, while another cement will not attain

this strength until the end of 6 months or a year, it

is impossible to understand why the former should be

inferior to the latter.

When one has tested a very large number of cements
and over long periods, it is found that—of course, ex-

cluding inferior products—the strength of all cements
is practically the same at the end of 1 or 2 years,

whether the initial strength was high or not. Hence
there is no reason for viewing with suspicion cements
which exhibit considerable hardness between the limi^

of 7 and 28 days. In fact, these cements should be
preferred to any others, because the work for which
cement mortar is used requires to possess the highest
possible strength in a very short time, this being par-
ticularly the case for works executed in cement mortar
and for paving. How greatly would not one prefer a
cement which would enable the false work to be taken
down without danger at the end of 5 or 6 days.

Well, it is precisely against the production of such
cements that the clauses of the specifications have
operated. In fact, the manufacturer, to avoid the risk

of rejection, seeks to produce cements of low strength;
at least this is the case in several countries.

Where, on the other hand, he has no irrational

clauses to fear, it is found that the quality of the ce-
ments is always improving. It is on this account that
Switzerland and Germany, for example, are now able
to. make cements of increasing fineness, which give
mortars of very considerable strength.

During a long period this apparent diminution in

strength was regarded as dangerous, an impression
still retained in some technical quarters. It has, how-
ever, been recognized that these diminutions in

strength bear no relation to the intrinsic quality of the
cement. The author has found cements that were
manifestly in a state of decomposition to exhibit very
constant increases in strength for several years. On
the other hand, some very well calcined cements of
perfect composition gave very considerable decreases
in strength between 28 days and 2 months, and even be-
tween 7 days and 28 days.

The reason is because the crystallization of the salts

in the cement proceeds more actively in sea water than
in fresh water, and under the influence of this crystal-

lization the cement paste becomes fragile, breaking like

glass. Mortars, however, do not decrease in strength,

thus proving that there is no alteration in the cement.
At present tests on cement are always performed by

the aid of fresh water, and decreased strength no
longer comes into question.

Hence, the author expresses the desire that all

clauses insisting on an increase in strength between
the 7th day and the 28th day should be omitted from
specifications in future.

The Panama Canal Commission has announced
that an extra million barrels of cement will be re-

quired. The original contract with the Atlas Port-
land Cement Co. for 4,500,000 barrels carried with
it an option to increase this to 5,500.000 in case the
government should require it.
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Diatom Earth as Pozzolana for Cement
BY A. POULSENt

In a "Historj- of the Growth of the Portland Ce-

ment Industry," by H. Quietmeyer, much atten-

tion was given to the various materials used in

ancient times in combination with lime and in mod-

ern times mixed with Portland cement. Besides

the Italian pozzolana proper and several volcanic

silicates (Santorin earth and trass), "brick clinkers,"

according to Vicat, have been used with good re-

sults as pozzolana for cement. Suggestions with

various other materials have been discussed and

Prof. De Smedt, the government chemist in Wash-

ington, in the early eighties, indicated that Tripoli

powder (infusorial earth or diatom earth) might be

an available material for cement making. This in-

gredient is found in large bodies in the peninsulas

of lower Delaware and Maryland, but the sugges-

tions of Prof. De Smedt found no followers and no

use of the material has been made. The paper by

Mr. Poulsen, one of the leading engineers in Den-

mark, gives actual results on the use of this mate-

rial, which he states is found in the tertiary and

quaternary periods deposited both by fresh water

and salt water, and even at the present day large

masses of diatom skeletons are being deposited in

water and in damp places. Diatom earth is white,

grey, or of a yellow tint, the latter color being due

to a slight percentage of iron, and consists almost

entirely of silicic acid, which is still in an easily

active condition; it is dissolved by alkalis and com-

bines easily with that part of the lime in the Port-

land, cement which, on the admixture of water,

leaves the more calcareous silicic compounds which

the principal constituent of the cement clinkers.

Continuing, Mr. Poulsen states:

As is well known, the superfluous lime {CaO), which

may be estimated to constitute 30% of the weight of Port-

land cement, causes bad e.xudations from concrete through

which rain-water or other water can percolate. In water

mains or water reservoirs it makes the water calcareous and

the concrete leaky. In sea-water the lime becomes the direct

cause of spoiling the concrete by attracting sulphuric acid

(SO ) and forming a double salt with the alumina of the

cement {AUO,). This aluminous salt Al.O^. 3 CaO,

3 (SOj, CaO), calcium-sulpho-aluminate, crystallizes with

quite a large quantity of water (30//,O) and disintegrates the

mortar as has been experienced in many concrete installa-

tions in salt-water

Volcanic pozzolana has hitherto been used in order to

overcome these difficulties. But since this substance con-

tains, in addition to the silicic acid, with its beneficial prop-

erties, a several times greater quantity of useless sand and

other superfluous matter, it is impossible, with most kinds of

vulcanic pozzolanas, to add the quantity of silicic acid neces-

sary to neutralize the superfluous lime in Portland cement

without overcharging the mortar with "dead," or ineffective,

matter which impairs the mechanical strength of the mortar.

It is therefore fairly customary to use only a fraction of

the quantity of pozzolana which would be chemically proper,

thus retaining a part of the free lime and its consequences,

or not to use any pozzolana at all.

*An abstract of a paper read before the Sixth Congress of the In-

ternational Association of Testing Materials, New York, September,

1912.

tChief Engineer to Danish Government Maritime Works, Lemvig,

Denmark.

This is not necessary when diatom earth is used as

pozzolana. Its great abundance of reacting silicic' acid

makes it possible to apply as much as is chemically desirable

without thereby overcharging the mortar with useless matter

;

and since the silicic acid of the pozzolana, together with the

lime of the Portland cement, forms a good binding element

in the mortar {SiO„.CaO), the diatom-earth cement has

greater mechanical strength than the cement proper, and a

still greater strength than trass-cement mixture. This is

proven by the experiments which I have had made at the

Danish States Testing Laboratory in Copenhagen in 1910

and 1911.

Many tables are given to indicate the results ob-

tained by the use of this material during a period

of several years, and referring to the actual experi-

ments the author concludes his paper by stating:

The samples tested in 1910 and 1911 were taken from ce-

ments and mixtures used in molding concrete block for

repairing the State works on the west coast of Jutland (at

Thyboron), for which there have been delivered over 400

tons of diatom-earth mixture (Moler cement) manufactured

according to my directions at the Aalborg Portland Cement

Factory. For the sake of comparison, there were molded

a few blocks of trass mixture and a few without pozzolana.

In molding these blocks, there were used to each cubic

metre of sand either 600 kg. of Portland cement or 640 kg.

of trass-mixture, or 500 kg. of diatom-earth mixture, the

power of the diatom earth to increase the strength being

utilized ; so that the consumption was decreased, but the

strength maintained appro-ximately unaltered. This can,

without danger, be done in most sea-works,—as can be seen

among other things from the fact that, in so many cases,

trass-mixture has been used, notwithstanding the consequent

weakening of the strength. In using diatom mixture, care

should be taken to add it to the mortar by weight, in order

to prevent its slight weight per cubic metre (which is only

about 1000 kg.) from causing faulty measurement.

The use of diatom-earth mixture for reinforced concrete,

especially for use in sea-water, would be very desirable, all

the more so since concrete prepared with trass in proper

quantities has not been considered satisfactory for this pur-

pose, on account of the trass weakening the strength. An
attempt in this direction was made in 1911, but was aban-

doned because a suitable dry mortar could not be rammed

in between the necessarily small meshes of the iron rein-

forcement. On the other hand, the new product has been

successfully usd in the usual way in casting iron-reinforced

concrete pipes, as well as for pipes without iron reinforce-

ment.

The use of this pozzolana-mixture offers, on the whole,

no difficulties. But it should never be supplied in the form

of fluid mortar, since, on account of the structure of the

diatom-skeletons, it contains the amount of water requisite

for normal concrete even in apparently quite dry condition.

Therefore it should absolutely be kept so dry that it can be

rammed. It is then suitably plastic to work with, about like

mortar of fat lime. It will stand storage just like normal

Portland cement.

Conclusion

In concrete for water reservoirs, water-tnains, river and

harbour works (sea-walls, etc.), especially such as are to

withstand the action of seawater, the liberated lime (30%

CaO) of the Portland cement should be neutralized by

means of siliceous pozzolana ; but this substance generally de-

creases the mechanical strength of the mortar.

In the foregoing paper it is shown that diatom earth

not only is a chemically excellent pozzolana, but that it even

increases the strength of the Portland cem.ent, provided it

be mixed according to the factory-like method developed

by the experiments.

[46]
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Some Conckete Paving Pictures.

1—Spreading Bitumen on Dolarway Pavement in Central Park New York City; 3—A Finished

Concrete Pavement, in Central Park; 3 and 4-Concrete Highway m Duval county, "fr Jack onviUe.

Florida 5 and 6-Laving Concrete Pavement in Ada county, Idaho ; 7 and 8—Greenville, Illinois, Con-

crete Highwav; Spring Floods Appear Not to Have Injured the Road at a^l; 9 and 10-Bus>ness and

Residence streets. Paved with Concrete in Eldora, Iowa; 11-A Country Highway in Wayne County,

Mich., Before the Commissions Began Spending the Proceeds of a $2,000,000 Bond Issue for Concrete.

Photographs through courtesy Universal Portland Cement Co.

October. 1912
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A Review of Concrete Paving - Methods
In Various Places *

BY K. H. TALBOT

The first true concrete pavement, that is, a pavement

with a concrete wearing course, was laid in Bellefon-

taine, Ohio, in 1893-94. Previous to that time, wide

gutters had been placed at the sides of the streets and

were subjected to the traffic due to teams driving up

to the curb. These proved so satisfactory that it was

decided to experiment with concrete pavement.

The pavement consists of a 4-in. Portland cement

concrete base, and a 2-in. wearing surface, the base

being a 1 :2 :4 machine mixed gravel concrete, and the

top a 1 :1 mixture of cement and bank sand. The con-

crete for the base and wearing surface was mixed quite

dry, and thoroughly tamped into place ; the men lay-

ing the top, following closely behind those laying the

base. Starting at one curb, the concrete was laid in

strips 5' wide, extending the full width of the area

paved ; which were afterwards cut into blocks 5'

square, i. e., the pavement was really constructed in

blocks with well defined joints 5' apart, running at

right angles and parallel to the axis of the street. No
expansion joints were used. After thoroughly tamp-
ing the top. it was sprinkled with water and was given

a smooth finish with a steel trowel. To afiford foot-

hold for the horses, the surfaces of two narrow streets

were marked by V-shaped grooves about ^" deep and
yi" wide. On the other streets the surface was
pitted with a tooth roller giving it very much the ap-

pearance of a Nelson paving block. This pavement
was laid by contract at a cost to the city of $2.25 per

sq. yd. including grading, curbing and drains.

In 1900. the population of Bellefontaine was 6,550,

and in 1910, 8,238, which gives some idea of the

amount of traffic to which this pavement has been sub-

jected. After 18 years' service, the pavements are, as

a whole, in remarkably good condition, and with the

exception of the wear along the longitudinal joints,

the surface shows but little effect of traffic. Had these

longitudinal joints been eliminated, the work today
would be in first class condition, as the joints at right

angles to the curb show no appreciable wear. The
surface markings have been erased in places, but with
this exception, the general surface is today as good as

the day it was placed. The cost of maintaining these

pavements for the last three years has been $63.03.

This included the patching of some of the longitudinal

joints. The Bellefontaine pavements were probably
the first to be laid in this country and serve as an index
of what may be expected as to wear from this type
of pavement. The one objection to this pavement is

that it is a little slippery in wet weather, due no doubt
to the method of finishing and to the fact that an ex-
ceptionally rich mixture of cement and ordinary sand
was used.

\\'ith the exception of the Bellefontaine pavement
and a small yardage laid in other localities, very little

concrete pavement, except for private drivewavs, was
laid before 1904, but since then the amount of con-
crete surfaced pavements laid each year, has been
steadily increasing.

•Read before the Iowa Engineering Society.

[4S]

During the time when concrete pavements were

passing through the experimental stage, every con-

ceivable specification, method of construction, and

character of material was given a trial. The thick-

ness of the pavement shows wide variations. Prac-

tically every mixture from a 1 :3 :7 to a 1 :2 :4 hand or

machine mixed, has been used. Pavements have been

laid in sections from 5' square up to sections covering

the full width of the highway and 100' long. In some

cases, expansion joints have been placed across the

street down the center an3 at the curbs, while in oth-

ers, no expansion joints were used. Transverse joints

have been placed from 20' to 100' apart. Wood, tar

paper, felt, coal tar pitch, and specially prepared

asphaltic compounds have been used for filling the

joints.

The greatest variation is to be found in the construc-

tion of the wearing surfaces. Pavements have been

laid with no special wearing surfaces, with wearing

surfaces of small concrete cubes, of bitumen and sand,

and with from 1" to 4" of every mixture from a 1 :1

mortar with different sand and stone screenings, to a

1 :2 :4 concrete. The surface has been given a smooth

trowel finish or a brush finish, or marked with grooves

of various shapes, widths, and depths, these markings

being perpendicular, parallel, or diagonal to the axis

of the street.

Due to the great variation of methods and details

of construction, it is not surprising that concrete road-

ways have proved successful in some localities and
failures in others. Roadways that would not stand up
under sidewalk traffic have been constructed and ex-

pected to stand the abuse of heavy teaming.

There are at present five general types of concrete

construction being used in this country. A patented

type known as the Hassam Compressed Concrete

Pavement has been laid during the last few years in

the states bordering the Atlantic coast. This pave-

ment is constructed of broken stone of sizes passing

through rings from 1" to 2}^" in diameter, upon a

well rolled and packed sub-grade. The stone is thor-

oughly packed by heavy rollers, thus reducing the

voids to the minimum. After the base has been brought

to the profile of the finished pavement, it is grouted

with a grout consisting of 1 part cement to 2 parts

sand. This is continued until the grout flushes the

surface, when it is again rolled in order to make a

solid, compact pavement. Upon the top of this pave-

ment is placed a 2" layer of pea stone which is thor-

oughly spread and rolled before the grout has taken

its initial set. and this finished with a thick grout of

1 part cement. 1 part sand and 1 part pea-size trap

rock brushed on.

Approximately lyi miles' of country' road with a

wearing surface of 2" concrete cubes, have been paved
in the last three years in Monroe county. New
York, under the direction of J. Y. ]\IcClintock.* The
rapid wearing away of the top of the macadam made
some more durable wearing surface necessary. In

order to make a satisfactory foundation for the cubes,

a thin layer of screened gravel was spread on the old

road and compacted with a steam roller, and the wear-

ing surface was placed on this foundation. Additional

fine sand was spread and brushed in, after which the

*See Concrete. .«iDril, 19(19, p. 49, and Marcli. 19IJ, ji. 36. and Con-
crete-Cement -\ge, September. 1912.
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surface was given a final mlling anil opened for traffic.

The concrete roadway in this case was 14' or IS' in

width, the sides being held in place by a 2-in. plank

or a coarse gravel bcrm. As an experiment, a short

stretch of pavement was finished by filling with a

cement grout.

The cubes of this work- were made in a machine or

cast in special molds. With the machines making

68 cubes at one operation, seven men and a foreman

could turn out about 26,000 cubes a day. Experience

pointed to the fact that it was necessary to mix the

concrete just wet enough to allow the forms to be re-

moved without falling apart of the cubes, and that

a J/2-in. gravel gave a concrete that could be handled to

the best advantage in the machine. For the cubes

made in molds, a wetter concrete was used. The cost

per sq. yd. in place on the road of these cubes, was

from 52 to 57 cents. To this must be added 23 cents

per sq. yd. for the cost of construction of the shoulders

and foundations, bringing the total cost for a 22-ft.

roadway with 4' shoulders on each side, to about $1.00

to $1.10 per lin. ft., or between $5,000 to $6,000 per

mile.

It is not to be expected that this type of concrete

pavement will prove as durable or as satisfactory as

a smoother pavement with a solid foundation. How-
ever, this class of construction has a considerable field

in the surfacing of unsatis factor)' macadam roadway.

A third type of construction consisting of a properly

laid concrete base and a thin wearing surface of bi-

tumen and sand has been extensively used on the main

streets of Ann Arbor, Michigan, and to a somewhat

more limited extent in a few other towns and cities.

This type of pavement has been developed by E. W.
Groves, city engineer of Ann Arbor. About four

years ago, in order to prolong the life of the asphalt

block pavement, which at that time showed consider-

able wear, Mr. Groves, as an experiment, tried cov-

ering the surface of the pavement with a thin coating

of coal tar and sand. After being subjected to various

conditions of traffic for two years, this wearing sur-

face proved to be so satisfactory that it was decided

to try it for new construction work on a concrete

base. In the summer of 1909, one block of a resi-

dence street was paved with concrete having a coal

tar and sand wearing surface. In 1910, approximately

18,000 sq. yds. of this pavement were laid, the same type

of construction having been adopted for an addition-

al 63,000 sq. yds. on nine main streets and alleys to

be laid at a later date. During the last year, in the

neighborhood of 100,000 sq. yds. of this type of pave-

ment have been laid at Ann Arbor; petitions having

been received asking for a greater yardage than was
possible for them to construct.

The pavements as constructed, are composed of a

4j^-in concrete base and a lj4-in. wearing surface

mixed about 1 part cement and 2 parts clean, coarse

sand. On side streets having no street car tracks, the

concrete was laid in strips one-half the width of the

street and 25' long, an expansion joint from 3/^" to 1"

in width being placed 25' apart across the street per-

pendicular to the axis of the street and at each curb.

The surface of the concrete was siven a wood float

finish and roughened slightly by brushing with an

ordinary street broom. After finishing the surface

as described, the form at the center or crown of the

street was removed, and the concrete for the other half

of the pavement laid. The new concrete being de-

posited against that which had been previously placed

so that while there is a joint at the crown of the street,

it is hardly perceptible. This construction joint is not

objectionable as it is protected by the wearing surface

of bitumen and sand that is later applied.

After the concrete has hardened, the surface is cov-

ered with hot bitumen applied with a sprinkler wagon
designed for the purpose, having a fire box under the

tank to heat the materials. The bitumen is immediately

evenly distributed over the surface of the concrete by

brushing with an ordinary street sweeper broom, and

the surface then covered with sand. From Yj io Yz

gal. of bitumen per sq. yd. is required. A cu. yd. of

sand will cover in the neighborhood of 230 sq. yds.,

making the wearing surface from Y" to y&" in thick-

ness. For the first pavement laid, Mr. Groves used

ordinary coal tar obtained from the local gas works,

and later tried distilled tar. He considers the latter

to be more satisfactory than the crude product. He
has experimented with Tarvia and with asphalt, but is

now using a special bitumen, which he considers to

be the best material on the market for this character

of work.*

The work at Ann .\rbor is done by the city, which

has its own equipment, purchases the material and

hires the labor. In 1910, at a cost of $1.75 to $2.00

per bbl. for cement and from $1.07 to $1.30 per cu. yd.

for sand and 75 cents per cu. yd. for gravel delivered

on the street, the cost of a concrete pavement with a

6-in. base and a wearing surface of bitumen and sand,

was 70 to 88 cents per sq. yd. The total cost, includ-

ing drainage, grading and a 6" x 8" x 14" concrete

curb on each side of the street, varied from 94 cents

to $1.16 per sq. yd. of pavement on streets 30' and 34'

wide. With bitumen at 8 cents a gal. and sand at

75 cents per cu. yd., the cost of material and labor

for the wearing surface has been approximately 5

cents per sq. yd.

The types of pavement which have been described

above, constitute by far the lesser part of the concrete

pavements which have been laid in the United States.

The remaining pavements may be divided into one-

course and two-course w-ork. For a number of years,

two-course work was more usual, but at the present

time, the one-course work is gaining in popularity.

The choice between the two types should be governed

by the material available for the work. Where hard

stone, such as granite, which is most acceptable for

work of this character, is more expensive than other

aggregate, the cost of construction will be lessened if

the expensive materials are used in the wearing sur-

face only, but where the common grade of aggregate

is used, one-course work will probably give the best

satisfaction, and it can be laid at less cost, the danger
from a loose top will be eliminated, and a pavement
of the same character throughout its entire thickness

will be insured.

Barrett Manufacturing Co.
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A description of the methods employed in Fond du

Lac, Wis., will give an idea of the way two-course

work is handled. Since 1908 they have paved 8>^

miles of their principal streets and alleys with a pave-

ment consisting of a 5-in. 1 rZJ^ :5 concrete base and

a lj4-in. wearing surface composed of 1 part cement,

1 part sand and 1 part granite screenings. Expansion

joints yi" wide are placed across the street every 50'

and along the sides between the pavement proper and

the curb or gutter. The surface of these pavements

was not corrugated, but after floating and finishing

with a steel trowel, was roughened by lightly brushing

with an ordinary street broom drawn over the surface

perpendicularly to the axis of the street. Teamsters

using these concrete pavements assert that tliey find

them less slipperj' than brick. The citizens are well

pleased with their concrete pavements and are insist-

ing upon having this type for new work, as the cost

is less than for any other suitable pavement.

In 1909, as an experiment, a small amount of con-

crete pavement was laid in Mason City, Iowa. The
work proved to be so satisfactory that during 1912,

26,000 sq. yds. of pavement are to be laid. The
pavement there consists of a 5" 1 :2j4 :5 concrete base

and a 2-in. wearing surface of a 1 :2 mixture of cement

and sand. A 1-in. expansion joint is left next to the

curb on each side of the street, and yi-in. expansion

joints placed 25' apart across the street. The surface

is marked oft into rectangular blocks of about 43^"x9"

by corrugations ^" deep running in both directions

diagonally across the street.

A small amount of reinforcing metal has been found

to be very effective in preventing concrete pavements

from cracking. In the last two years, reinforced

concrete pavements have been laid in Fond du Lac,

Plymouth, and Sheboygan, Wisconsin, and at High-

land Park and Hamtramck, suburbs of Detroit, Mich.*

The W^isconsin pavements have all been reinforced

with triangle mesh woven wire reinforcement manu-
factured by the American Steel & Wire Co. The re-

inforcing fabric, which may be obtained in various

widths, is cut into strips of the required length. These

strips are laid upon and slightly pressed into the con-

crete base as soon as it is laid, and after placing the

reinforcing, the base is immediately covered with the

wearing surface. At Fond du Lac, on streets 30'

wide, the fabric is placed over the center 18' of the

pavement with the heavy or carrv'ing wires perpen-

dicular to the axis of the street, while at Plymouth and
Sheyboygan, the fabric extends over the entire width

of the pavement. At Detroit, the pavement is rein-

forced with ^-^-in. round bars placed perpendicular

and parallel to the axis of the street, two feet center to

center, and lyi" from the finished surface of the

pavement. In addition, %" round bars are also placed

directly beneath the ^-in. rods, but 4' apart and 5"

from the surface of the pavement. Both systems of

bars are well clamped together at their intersections

and are supported and held in place by steel fasteners.

This system of reinforcing was designed by the

Thomas Steel Reinforcement Co., Detroit., which sells

the material all fabricated ready to be placed in posi-

tion on the street. All this reinforced concrete pave-

ment is today in first class condition and is entirely

free from objectionable cracks of any character.

The largest amount of one-course work to be done
in one locality has been carried on by the commission-
ers of Wayne county, Michigan.

j

In country road construction where the edges of

the road are protected by gravel berm, no longitudinal

expansion joints are necessary or advisable, as an ex-

pansion joint in the direction of the traffic forms a

line which traffic tends to follow and as soon as this

joint begins to break down, the life of the pavement

becomes materially shortened. However, in the case

of city streets and roads, where there is a curb and

gutter along the side of the pavement, it will be found

advisable to place a yi" joint along the curb. Prob-

ably as satisfactory a way to form this joint as any

other, is by the use of three tapered boards, the two

outside ones set with the wide edge down . and the

middle one with the wide edge up.

The concrete pavement is the cheapest satisfactory

pavement on the market today. The excessive cost

for the wearing surface of brick, granite or wood
block pavements is not found in concrete for a cheap,

durable top of the same material as the base is avail-

able.

The cost of construction will depend upon local con-

ditions, cost of material, labor and superintendence.

However, the cost of the same class of construction

will not vary more than 15% unless there is a special

problem to be met.

The cost in Fond du Lac may be taken as representa-

tive of two-course work. In 1908, the contract price

for pavements varied from $1.10 to $1.32 per sq. yd.

on streets 27' to 50' wide. In 1910, reinforced con-

crete pavement was laid at a cost of $1.20 to $1.27

per sq. yd., while pavement laid that year without re-

inforcement cost $1.09 per sq. yd. During the last

year, the contract price for reinforced concrete pave-

ment was $1.25 per sq. yd. With combination curb

and gutter at 46 cents per lin. ft., this brought the

total assessment to $2.31 per ft. on streets 30' wide.

If the same rate were considered for country roads,

the cost would be $13,200 per mile not including drain-

age or grading.

In Wayne county, Mich., the cost, including grading,

drainage, bridges, and 4-ft. gravel berms on each side

of the roadway for one-course work, has ranged from

$10,000 to $17,000 per mile for roads with 14', 16'

and 18' of concrete.

Where the soil is a heavy loam, it must be expected

that a considerable amount of mud will be carried

onto the pavement from side roads, barnyards, etc.

It has long been an argument against hard roads that

they would sink out of sight in the mud of an Iowa
or Illinois winter. But the concrete pavement answers

in every particular the requirements for a first-class

road easily cleaned and with a minimum maintenance

charge which approximates in first cost that of a ma-
cadam road.

•See Concrete, February, 1912, p. 33.

tA portion of Mr. Talbot*s paper as to Wayne county paving is

omitted. See September issue. Also see Concrete: February. 1910, p.
69; October, 1911, p. 27: November, 1911, p. 47; Januarj', 1912. p. 54;
Concrete-Cement Age, July, 1912, p. 51, and August, 1912, p. 32.
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An Offense Against Public Continually to

to Tear up Pavements

The construction of a ])ublic iiigliway should mean

more than the preparation of a durable surface for

the passage of vehicles and pedestrians. The maps
which may be seen in any city engineer's office reveal

a network of public service systems of one kind or

another lying under the pavement. The mere con-

struction of a road did very well in the time of the

Romans, who were good road builders, before gas,

electricity, steam and water supply, together with

telephones, sewers and other such construction, came
to form a very large part of the street work in every

city.

Tearing up a road surface for underground construc-

tion is an ofTense, not only against the contiguous

community, but also against everyone in the city who
benefits by a clear passage through a street. In the

early days of sub-surface construction, it was com-
paratively easy to tear up a brick or block pavement
and relay it again in almost, though never quite, as

satisfactory -a manner. With the growth in use of

the asphalt, macadam and other sheet pavements, the

difficulty of the problem has increased, and nowadays,

when concrete is used as a base for practically every

kind of pavement, no matter whether the surface is of

concrete or not, it is highly important that w-hen a

pavement is put down, it be left alone.

In the end, it goes out of the public's pocket,

whether directly or indirectly.

The point of the whole matter is this : To afford a

complete and uninterrupted service, a highway should

carry not only vehicles, but provisions should be made
under its surface to carry all the service construction

of every kind which is necessary in modern com-

munity life. The individual lamp, stove, well and

cesspool are things of the past and the community is

becoming more and more to be served as a unit from

central sources of supply and inter-communicating

systems of disposal.
.

The ultimate development of the concrete highway

will force cities, sooner or later, to adopt some means
of providing for this sub-surface construction, avoid-

ing the public waste which results from continually

tearing up the streets. The matter of concrete high-

ways should be looked at broadly, whether the concrete

is to serve as a surface material for the wear and tear

of the traffic, or whether it is to be used merely as a

base upon which a surface material is to be used. In

either case it is a concrete highway and should be

monolithic. It should not be disturbed and it should

be so constructed at the outset that it will serve all the

needs of all the people all the time and accomplish

this with the least possible cost.

Figure 1 shows a typical section of a city pavement.

It gives some idea of the sub-surface condition. It is

not necessary to elaborate upon the need for a change

[?=
P/\VINQ,

It is a common thing to sec a paxiuL;

gang finish its work at one end of the

street, while another gang of men
working perhaps for another city de-

partment or for a public service cor-

poration, goes to w^ork at the other end

of the street, undoing the construction

which has just been finished. This is

not only an offense to the public be-

cause it causes inconvenience, but it is

a crime because it entails a useless

waste. The taxpayer has to pay for

the pavement in one way or another,

and eventually- he pays for the destruc-

tion and the reconstruction which is

done by the public service corporation.

m0w n
u

-A Street Section

It Might Be

and Concrete-Cement Age does not

claim any originality at this time in

bringing the attention of engineers to the

necessity of making some provision for

sub-surface work when the pavement is

made.

Figure 2 is a suggested section for a

typical city street. In this section the

needs of the city are anticipated by pro-

viding a concrete conduit under the cen-

ter of the street of whatever size needed.

With man-hole openings say, every 200',

and with transverse conduits of small

diameter branching out to the curb line,

the needs of the city could be met. Con-
nections with these transverse conduits
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would not mean as much work as such connections

mean nowadays, and the maximum amount of digging

would never be more than half the manhole and trans-

verse conduit spacing. If a city owned a system of

such conduits, it would always have a fine means of

combating monopoly in any public service enterprise.

Space in these conduits could be rented or franchises

could be offered, and without the necessity for a great

deal of underground construction. The cost of in-

stallation of a new public service system of any kind

could not be very great, so that there would always

be an opportunitj' for competition. On the other hand,

the idea is just as good if viewed from the angle of

public ownership of these utilities.

This suggestion, which was submitted to several en-

gineers and architects interested in such problems,

brought in many interesting replies. A few of these

follow. Further replies discussing this question will

be found in the Correspondence Department of this

and subsequent issues.

Comment by Walter Burley Griffin.*

Architect, Chicago.

The most remarkable thing about this suggestion of

utilizing the whole of the sewer trench, the top of the

sewer and a part of the sub-pavement to contribute

toward the construction of a concrete utility conduit

is that it is so simple and yet has not heretofore come
into general use for ordinary streets. In that respect,

however, it shares with a lot of possibilities that are

being passed by constantly through following of habits

rather than use of reasoning faculties.

Several advantages besides those enumerated occur

to me, but possibly the most important of all is the

facility afforded for the channel of an underground
trolley wire to work toward eliminating still more
poles and the preposterous network of wires which
American electric railroads so generally impose on us

as the only expedient.

The chief objection that may be brought up is the

greater liability of freezing of the water pipes, a dif-

ficulty which is by no meaps insuperable, though in

Northern towns necessitating some insulation.

Of course, for wide and important metropolitan
streets similar utilization beneath the sidewalk area
with double sewer and other service lines is preferable

on account of greater economy in connection with pri-

vate uses of the balance of the sub-sidewalk space,

lesser grades at two level road intersections and to

allow for possible subway for freight or passenger
transportation.

Comment by Ch.\s. W, Campbell.

City Engr., St. Joseph, Mo.

In the matter of public conduits in the streets to

avoid repeated cutting of street paving and, what is

quite as important, repeated excavation and poor back-

filling under the replaced paving, I would say, in gen-

eral, that the idea is all right with transverse or cross

connections at proper intervals, depending much upon
the longitudinal grade of street, especially as to sewer
and drainage. With these cross or branch conduits

*[Mr. Griffin won the First Premium, $8,500, in the inter-
national competition for a comprehensive plan for an entirely
new city to be the capital of the Commonwealth of Australia.
The awards were made May 23, last.

—

The Editors.]

properly located there would be no occasion for cut-

ting into or under a pavement once laid, except upon

rare and extraordinary occasions.

The location of this main conduit would be varied,

possibly, where street car tracks are in the center of

the street. Where the main conduits are laid along

the main thoroughfares, those necessary to be con-

structed for the service of the intervening block or

blocks of cross streets could be taken off so as to be

extended along the sidewalk spaces on either side of

such cross streets.

However, it must contemplate a very large (and apt

to be burdensome) pre-investment to get these con-

duits (large enough for future use) placed prior to

the street paving, which paving in some of our cities

is laid out into the pasture lands and corn-fields ahead

of building. To put these sufficiently large conduits

ahead of the paving, even in sparsely settled sections,

will involve an enormous interest account until the

buildings and population become sufficiently nu-

merous to require anything like the full service of

such conduits.

In case of re-paving a street, already built up to its

reasonable capacity, this idea would certainly apply,

but by that time all the utilities will most probably

have been installed.

It is quite a problem, crying for solution, but requir-

ing the highest order of talent for its solution, and the

principal function of this talent will be to encourage

and provide the funds for its timely completion suf-

ficiently far in advance of the city's growth. And then

again, worst of all, suppose the city does not grow to

require or use this conduit built so far in advance?

Comment by Frank R. Lanagan.

City Engr., Albany, N. Y.

In some of the business streets of Albany the area

beneath the pavements is a network of pipes, sewers

and conduits. The pavements have been and are con-

tinually being dug up to repair this or that break or

to make some new connection, and the result is that

many street surfaces originally well paved are now a

sight to behold, and the city is facing an extensive re-

paving program.

A large conduit for pipes and wires in the center of

the roadway will not, in my opinion, relieve the con-

dition, for the reason that connections needed to be

made from time to time from the central conduit to

each building will be an excuse for tearing up a pave-

metn for such connections.

In paving a street, with some vacant property, it is

not possible to anticipate what kind of buildings are

to be erected, or to know whether they will need gas,

electricity, telephone, etc., or, in the case of a large

frontage, what subdivision of lots might be made in

the future. For these reasons, connections cannot be

extended in advance of paving.

The remedy for this condition might be found in

not allowing any underground work under a pavement

except trunk sewers and large water and gas mains,

and in putting duplicate conduits and sewer, gas and

water pipes under each sidewalk where connections to

property may be made direct. This has been done in

some of the more recently paved streets in Albany,
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and it is hoped tliat it may become general practice,

altliough the piibhc service corporations remonstrate

on account of the extra cost to them for duphcate Hnes.

[Would not the transverse conduits do away with the

necessity for cross-cutting?—Editors.]

Concrete Paving in Norwood, Ohio at

$1.20 Per Square Yard

Norwood, Ohio, has laid 2,000 sq. yds. of concrete

pavement, 30' wide between curbs. A section of the

pavement is shown in an accompanying sketch. One-
half inch longitudinal joints are placed at each gutter,

and transverse joints every 30'; all joints filled with

an elastic material.* The concrete used was of a mix-

ture of 1 :23/2 :5 cement, sand and crushed boulders.

The crushed stone runs from jKt" to 2" in size. With

Fig. 1

—

Mixer Gang on Norwood, Ohio, Paving.

cement at $1.20 per bbl., and sand at 90c and stone

at $1.20 per yd., the pavement cost $1.04 per sq. yd.,

including all items. The pavement was finished by

tamping.

Itemized figures of the successful bidder on the

work are as follows:

Cinders, $1.00 per cu. yd.; Concrete, including grad-

ing, $4.75 per cu. yd. ; Rolling, 2c per sq. yd. ; Concrete

curb and gutter, 60c per lin. ft. ; Art stone walks, 10c

per sq. ft.; Sand, $1.50 per cu. yd.; 12-in. drain pipe,

75c per lin. ft. ; 3-in. drain pipe, 3c per lin. ft. ; Catch

Basins, $45.00 each ; Outlets, $40.00 each.

Figure 1 shows a mixer gang laying the pavement.

A Milwaukee mixer was used for the greater part of

•The Philip Carey Co., Cincinnati. O.

L 3y + ^'S

the work and with a force of 15 men, 70 yds. of con-

crete was laid in a day.

The cost of the pavement as given above includes

rolling and sub-grading, and also includes the sand

covering.

Figure 2 shows the placing of the concrete over half

the width of the .street at one time. Figure 3 shows

Fig. 2

—

Laying Norwood, Ohio, Pavement.

the sand covering over part of the street. The line

at which this work was stopped is distinctly shown by
the difference in coloring of the pavement, the dark

portion indicating where the sand is.

J. A. Stewart, civil engineer, who was in charge of

the work, figures that this cost of $1.04 is to be con-

FiG, .!

—

Linden Avenue, Norwood, Onto.

leJS>7r//7/^.^/''/^>^'^3o'^^y^/

Fig. 4

—

Details of Norwood, Ohio, Paving. Ccn-Cem -/ti^e
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sidered in comparison with 94c for macadam with

tar binder and 80c for water-bound macadam. Four-

teen years ago, Mr. Stewart says, Montgomery ave-

nue (the main thoroughfare of Norwood) was im-

proved with concrete curb and gutter and the roadway

with macadam. Two and one-half years ago the

roadway was paved with granite, but the original con-

crete curb and gutter were in such good condition that

it was not disturbed and today anyone not familiar

with the facts would suppose it had been constructed

at the same time as the granite pavement.

Atchison, Kansas, Concrete Paving

Atchison, Kas., put down 9,500 sq. yds. of concrete

paving this year 30' wide with 6-in. crown. Three-

quarter inch joints filled with paving pitch are placed

30' apart. Longitudinal joints are placed next to the

curb and are filled with asphaltic cement. The con-

crete on the bottom course of 5" was made of 1 part

Atlas cement, 2^ parts sand and 5 parts stone. The

second course of 1" was made of 1 part cement, IJ/2

part sand and 3 parts Joplin flints. This pavement

cost $1.07 per sq. yd., with cement at $1.20 per bbl.,

sand at $1.30 per ton and stone at $1.20 per ton. The
surface was broomed and the pavement was covered

with 3X" of sand and kept wet for 5 days. The work

was done on contract and was in charge of the City

Engineer, S. K. McCrary. Some other alley paving

has been done in which the second course has been

omitted and the entire street laid of a uniform mix-

ture.

Astoria, Oregon, Tries New Paving

Method

Astoria, Ore., jiut down 3,000 sq. yds. of concrete

pavement on Commercial St. in August, 1911, in a

roadway 35' wide. Sub-grade and finished pavement
each have a crown of 4". Transverse joints are placed

200' apart, an unusually wide spacing. These joints

are filled with sand. There are no longitudinal joints.

The concrete is 6" thick in 1 course composed of Mt.

Diablo cement 1 part, sand 3 parts and stone 5 parts.

The surface is roughened to give a better foot-hold.

The pavement is reinforced in an unusual way, J4"
corrugated steel bars being put 1' apart at right angles

to and parallel with the length of the street. This pave-

ment cost $1.50 per sq. yd. The city engineer advises

that the reinforcement was put in to overcome crack-

ing. He also reports that the traffic is heavy and that

the pavement does not quite come up to expectations.

A plan is shown on this page, of concrete pavement

which is being put down under new specifications this

year.

The "Akme" System

In the August issue reference was made to flat slabs

in the Chicago building ordinance. The design stand-

dards referred to were developed to cover work un-

der the "Aktrie''' systein, which is a two-way rein-

forced flat slab construction first used in the fall of

1908. The "Akme" system differs from other flat

slab construction in having reinforcement placed in

two directions only instead of in four directions. This

results in having only two layers of bars instead of

four layers of bars, and furthermore, in the "Akme"
system, no bars or other reinforcement are used in

the column heads, other than the floor bars already

referred to.

The advantages gained by this system of construc-

tion over girder and beam construction are many and
include improvement in lighting, reduction of the

building, rapidity of construction, large saving in the

cost of form work, and in general, a much more econ-

omical and better appearing structure. The system

has been developed by Condron and Sinks, Chicago.

At the present time in Chicago alone, over 1,000,-

000 sq. ft. of "Akme" system floors, distributed be-

tween seven large buildings, are under construction.

\\m. B. Ruggles, president of the Ruggles-

Coles Engineering Co., 50 Church street. New York
City, has just returned from England and advises that

the Electro-Metals Co., Ltd., London, have been ap-

pointed their sole agents for all of Europe, excepting

Norway and Sweden. The Electro-Metals Co., Ltd.,

will appoint sub-agents on the continent.

A decision has been recently handed down by a New
York court, upholding the right of the General Ce-

ment Products Co. and the New York Cement Gun
Co. to the exclusive use of the trade phrase "cement
gun" and restraining the Cement Appliances Co. from
using the words to describe one of its appliances.

DET.\ir,s OF Astoria, Orec.ox. P.wing.
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The International Association for Testing Materials

Sixth Triennial Congress, New York City,

September 2 to 7, 1912

The Sixth Congress of the International

Association for Testing Materials was
held in the Engineers' Societies' Building,

New York City, from September 2 to 7

last.

Every member in this coimtry and in

Europe had looked forward to this occa-

sion with great pleasure. At the Fifth

Congress, in Copenhagen, when the ven-

erable Dr. Charles B. Dudley was chosen

President, and it was decided to hold the

next Congress in America, the proposition

was met with genuine enthusiasm, which

prevailed until the last hour of the Con-

gress in New York. Europe was an old

story to the foreign members. To a ma-
jority of them America was a new and

unexplored world, and the American
members, proud of their country and its

achievements, were more than glad of the

opportunity to entertain the distinguished

representatives from abroad. Truly un-

derstood, this great Congress meant far

more than a mere exchange of scientific

knowledge and experience. There was
attached to it quite as much of the spirit

of comity as of scientific and industrial

progress. With the President of the

United States as patron, this feeling of in-

ternational friendship and good-will be-

came the keynote of the meetings.

That the Congress was international in

the most literal sense, is shown by the fol-

lowing list of countries included in the

membership

:

Argentine Republic, Australia, Austria,

Belgium. Brazil, Canada, Chili, China,

Denmark, France, Finland, Germany,
Great Britain, Greece, Guatemala, Hun-
gary. India. Italy. Japan. Luxemburg,
Netherkinds, Norway, Panama, Portu-

gal, Roumania. Russia, Servia, Spain,

Sweden, Switzerland, United States of

America.

The ranking countries from the stand-

point of membership were the United

States, 472; Germany, 424: Russia, 268;

Austria, 226; France, 195; Denmark, 159;

Great Britain, 138; Belgium, 126; Hun-
gary, 114. The total membership in May,
1912, was 2,680. In Concrete-Cement
Age for September, pages 89 and 90, are

listed some of the world-famous engi-

neers and scientists who are members of

the International Association.

American representatives, both as indi-

viduals and in official capacity as mem-
Tjers of various societies, had determined

to make the occasion a memorable one
for their foreign guests. Committees and
sub-committees were appointed to look

after every detail that would tend to

enhance their pleasure and comfort.

The American Society for Testing Ma-
terials was officially the host of the Inter-

national Association, but co-operating

with it were the American Society of

Civil Engineers, the American Society of

Mechanical Engineers, the American
Institute of Mining Engineers and
the American Institute of Electrical

Engineers.

Dr. Henry M. Howe, Columbia Uni-

versity, was acting President of the In-

ternational Association.

Robert W. Hunt is President of the

American Society for Testing Materials,

the host society.

Robert W. Lesley was chairman of the

Cement and Concrete section.

Dr. Edgar Marburg was Secretary of

the host society and chairman of the

Finance Committee.

The Reception Committee members
were Robert \V. Hunt, chairman

; John
Birkenbine, Philadelphia; Mansfield Mer-
rimann. New York ; Robert \V. Lesley,

and C. C. Schneider, Philadelphia.

Richard L. Humphrey was chairman of

the Committee on Resolutions.

The formal reception of the official

delegates from governments by the Presi-

dent and members of the Council took

place at 9 o'clock Tuesday morning. The
assembly room was decorated with the

flags of all the nations represented, the

American colors predominating. It was
an impressive scene. Acting President

Henry M. Howe occupied the chair. The
first address of welcome to the delegates

was delivered by Dr. Robert \V. Hunt,
President of the American Society. He
extended a cordial welcome on behalf of

the various engineering societies of

America, and expressed the hope that

the result of their labors would amply
repay them for their journey, and closed

At the close of Mr. Hunt's brief address

Dr. Howe was unanimously elected

President for the unexpired term. He
then introduced Gen. Bixby, Chief of
Engineers, United States Army, repre-

sentative of Pres. Taft. Gen. Bixby pre-

sented the regrets of the President, who
could not be present. The President, he

said, had always taken great pleasure in

attending and assisting Congresses which
have for their object the promotion of

peaceful arts among all the nations of

the world. The President regarded that

defence as best where manufacturing,

commercial and personal interests are

mutual. The United States, he said, de-

sires to give assistance to all such work.

We of the United States have already

begun to realize that the best progress

is secured only by extending the field of

research beyond its local surroundings,

thus combining the best work of all

peoples and all countries. It was to be

hoped that the foreign members would
carry with them the conviction that this

country is looking forward to a time

when all countries shall have ideals

equally worthy and in harmony with each
other.

Gov. John A. Dix, of New York, then
welcomed the Congress in behalf of the

state. He said that it was through the

combined efforts of such trained minds
as were represented in this Congress that

it was possible to maintain the health, the
economic welfare and the industrial

progress of modern civilization. In en-
tertaining the Congress the country, and
New York in particular, was aiding to

disseminate knowledge of the utmost im-
portance and to do so was, therefore, a
great privilege.

Comptroller Prendergast welcomed the

Congress on behalf of New York City.

He described its function as of the high-

est importance, and as a practical illus-

tration of the value of its work gave
a list of the tremendous expenditures in-

volved in the administration of the city,

going on to show how research such as

is conducted by the Congress would have
its ultimate influence in bringing about
the most efficient and economical results

as applied to municipal government.

President Howe then welcomed the
delegation of each country separately, the
unique feature of his address being greet-

ings in German and French, interspersed
with remarks in English. Dr. Howe
sounded the keynote of the Congress
when he said its purpose was to serve
humanity by distinguishing the fit from
the unfit in such materials as are essen-
tial to industrial development. The Asso-
ciation, he said, is an open court for the
deliberation of such subjects, giving to

the world the result of its research and
experiments. The international political

parliament has yet to come, but the inter-

national industrial parliament finds itself

exemplified in the meetings of this Asso-
ciation. Dr. Howe spoke of the gratifying

increase in the membership in the last

three years, which had been 27%. and of
the noteworthy progress of the work of
the Association.

Sections Begrin Work,
Regular sessions of the various sec-

tions began Tuesday afternoon. Cement
and concrete were assigned to Section

"B." Robert W. Lesley, Philadelphia,

Vice-President of the American Society,

was chairman of the section. The hon-
orary chairmen were F. Schule. Zur-
ich, who translated the proceedings and
discussions into French, or German

;

Prof. Gary, Berlin, who translated

them into German, and A. Foss, Copen-
hagen, who made both English and Ger-
man translations.

Fine Particles in Cement. The first

subject considered at the cement section

was a paper by M. Petersen on the de-
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termination of the very fine powder in

Portland cement. He stated that

Comparative experiments with air sift-

ing and sifting through sieves, oii several

different cements, showed that the sieve

method may be used for ordinary com-

pression tests, or wherever accurate re-

sults are not required. For accurate tests

the air separating funnels should be used,

which eliminate irregularities of test due

to variations of sieves, and grade the hne

particles more accurately. Tests to show

the influence of fine grinding prove that

the amount of medium material is litt e

changed, the fine material increasing while

the coarse material decreases. The per-

centage of water for normal consistency

increases with the fineness. The tensile

strength increases, though irregularly,

while the compressive strength increases

markedly and regularly.

Mr. Gary, in discussion, stated that

great interest in this subject had been

awakened lately, and that it was most

important to know how much of the fine

particles in cement were of value.

To facilitate discussion there had

been grouped with the above paper, papers

by Mr. Feret and Messrs. Schule and

H. de Gottrau. Mr. Feret stated that:

Experimental study of air sorting was

made to determine the controlling con-

ditions. The size of the particles earned

through depends on the atmospheric pres-

sure and the velocity of the air current.

The latter can be regulated at the exit

end of the tube in which the separation

takes place. Further study must be made

of the dimensions of the cylindrical part

of the separator, and of the collection of

the total fine matter or the total residue.

Messrs. Schule and de Gottrau called

attention to

Tests made on the material separated by

the Gary-Lindner air sorting apparatus.

With increasing fineness of fraction, the

calcium sulphate percentage and the loss

on ignition increased. The particles are

separated not only by size but also by spe-

cific gravity, so that the method does not

enable the fine grinding to be tested fully.

Rapidity of set is increased by fine grind-

ing. The second and third fractions from

the air-sorting apparatus showed highest

strengths, while the residue on the 30,000-

mesh sieve showed poorest strength. The

residue on this sieve is an important cri-

terion of the quality of cement. For rou-

tine testing, air sorting into three or four

finer fractions has little importance. There

was no discussion of these papers.

Progressive increase in Strength
_
of

Cement Mortars. This was the subject

of a paper by E. Candlot, of France. A
complete abstract is presented on other

pages of this issue.

A written discussion of this subject was

presented by W. C. Hanna, accompanied

by tables showing causes of retrogres-

sion in tensile strength. He stated that

water, fine grinding and age, all have

their influences. Dr. Schott, of Germany,

agreed with Mr. Candlot. He regarded

increasing strength from 7 to 28 days as

of no value. The cement that gets its

strength in the shortest possible time may
be of the greatest practical value. Ber-

tram Blount, of England, agreed with

Dr. Schott. If a cement obtains its ulti-

mate strength in a given time it is a good

cement to use. Dr. DyckerhofF, of Ger-

many, stated that the best of results had

been obtained with cement showing high

strength in 10 days and no increase in

28 days, but, on the contrary, even a de-

crease in strength. Mr. Schule also re-

ferred to this, stating that it applied only

in countries where tensile tests are used,

but the subject is of greatest importance.

Mr. Lesley stated that in the construc-

tion of the New York subways, cement

showing growth in strength had been re-

quired, but this requirement had been a

descriptive clause rather than a speci-

fication. From this descriptive clause the

specification had grown. H. F. Tucker

urged that if the 7 days' tensile test be

omitted, there should be substituted some

other test. Tensile strength is some indi-

cation of cementitious value, upon which

depends also compression strength. Mr.

Feret stated that his paper did not relate

to countries having merely the 28-day

compression test, but had special sig-

nificance with relation to salt-water con-

struction. He cited the tunnel construc-

tion in New York City. Mr. Mueller ex-

plained that the German standard speci-

fications consider the tensile strength of

7 days as only a preliminary test, but that

the 28 days' compression test is a decisive

one. Mr. Humphrey stated that there

appeared to be some confusion about the

American standard specifications. A few

specifications require increase in 7 to 28

days, while the Standard Specifications

require only that there shall be no retro-

gression in 28 days.

Distribution of Stress at the Minimum
Sections of a Cement Briquette. " This

was the subject of a paper by E. G. Coker,

who stated that

The method of polarized light effects in

transparent bodies under stress was ap-

plied to celluloid models of cement bri-

quettes of the three chief forms: English,

American, and Continental. This permitt-

ed the ratio of maximum to mean throat

stress to be computed. It was found as

1.75 for the English, 1.70 for the Ameri-
can, and 1.95 for the Continental standard

briquette. These results confirm the be-

lief that different test results would be

shown in cement tests by the different

forms of briquette.

There was no discussion of this paper.

Diatom Earth as Piiccolana for Cement.

This was a paper by A. Poulsen, in which

it was held that

In concrete for hydraulic works, especi-

ally in seawater, the liberated lime of the

Portland cement should be neutralized by
siliceous puzzolana. While this generally

decreases the strength of the mortar, dia-

tom (infusorial) earth has the opposite

effect, provided it is thoroughly dried and
ground with the cement. (The author has

patented this method.)

This paper, with that of Mr. Candlot,

on "Progressive Increase," is published in

detail on another page of this issue.

Mr. Poulsen presented additional data

on this subject which had been obtained

since his paper was filed. They tended

to show that the addition of diatom earth

increases the strength and resistance of

cement and concrete to sea water.

Mr. Humphrey stated that these in-

creases in strength are not unusual. Any
material finely ground will produce in-

creases in strength. They are most valu-

able in sea-water construction. Dr.

Scheit agreed with Mr. Humphrey that

fine grinding has much to do with the

subject, and that sufficient time has not

elapsed since Mr. Poulsen made the tests

to determine their accuracy. Paul Wag-
ner thought the strength attained by using

trass depends upon the way the mixture is

made.

Edwin Duryea presented a brief sum-

mary of tests made for the Los Angeles,

Cal., aqueduct and for sea-water con-

struction. In the seawater tests, 1 :3

briquettes with diatom earth had tested

stronger than straight Portland cement.

Mr. Feret described a number of ex-

periments, and stated that much depends

on the good or bad quality of the trass

itself. The real importance of Mr. Poul-

sen's paper was that it showed that ce-

ment could be improved in this way for

use in salt water. Mr. Poulsen said that

it was much easier to grind the diatom

earth than trass.

Tests of Construction Materials by the

U. S. Reclamation Service. This paper,

by J. W. Jewett, was referred to in ab-

stract in the September issue. The for-

eign members asked for information as

to what is really meant by the term

"alkali," and Mr. Humphrey and Mr.

Bates explained the difference between

the black alkali and the white alkah. Mr.
Humphrey advanced the theory that rapid

evaporation or crystallization of the

double-salt alkali was the disrupting

cause, just as in case of freezing. He
added that there were many misstate-

ments made concerning the effect of

alkali.

Some Chemical Phenomena Encoun-
tered in Industrial Investigations. J. Bied

was the author of this paper, in which
certain observations made in special ce-

ment tests are reported.

The loss of water on heating, at par-

ticular temperatures, permits of drawing
conclusions as to the nature of the cement.

By calcination and then treatment with
steam at 140° C. (284° F.) the amount of
free lime, initial and after set, can be de-

termined. By determining the free lime

in this way, after determining the silica

combined with lime (by dissolving the

total insoluble silica in caustic potash),
the composition of the silicate is obtain-

able. Dicalcic silicate calcined and chilled

showed no hydraulicity, contrary to ac-

cepted views. Cement mixtures fusing at

1450° C. (2642° F.) to a liquid were
produced, giving a slow setting but rap-

idly hardening hydraulic product, with no
trace of unsoundness ; it had the formula
of monocalcic aluminate. A siliceous ce-

ment with 7\Vz% lime has been produced
by long burning, which was wholly sound
in the hot-water test, though containing
10% more lime than neutralized by the
silica, alumina and iron in tribasir salts.

In the discussion Mr. Spackman re-

ferred to several interesting observations

made by him ; for example, where a ce-

ment containing 2 of alumina to 1 of
lime, in other words, a cement with less

than 30% of lime, had proved to be
sound cement.

Tests for Constancy of Volume of
Cements. Under the above heading four

of the most interesting papers of the

Congress were introduced at the Wednes-
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day morning session. They had to deal

with the accelerated tests and were pre-

sented by Messrs. Blount, Gary, Schule

and Bied. The following are extracts

from the four papers

:

Bertram Blount.—Although some ce-

ment may fail to meet the accelerated

tests for constancy of volume and yet be
sound, no case has been found where a
cement which stood the test proved un-
sound later. E.xtensive tables show that

since the Le Chatelier test was introduced
in England there has been no difficulty in

obtaining cement that easily meets the

test. In 1911 only 3 tests out of 93 ex-
ceeded the reduced limit of 10 mm. spread.

The international adoption and use of

such a test is regarded as of the highest

value.

M. Gary.—Full study of the subject of

soundness tests by the Association of Ger-
man Portland Cement Works in the past

revealed no cement which proved unsound
in use after passing the standard cold-

water test. The boiling test rejected many
cements which proved wholly sound in

use. A new study was made after the

approval of the Le Chatelier test by the

Copenhagen (fifth) Congress. Compara-
tive tests showed that the Le Chatelier

test did not give concordant results in dif-

ferent laboratories, and that the material

and make of the apparatus influenced the

results. German cements do not fear the

test, as 83 out of 88 passed the test, the

average spread for all 88 being only 3V4
mm. It is therefore proposed that the

resolution of the Copenhagen Congress in

favor of the test be rescinded as not well
grounded, since the test is misleading

;

and that a new committee be appointed to

discover an accelerated test for soundness.

F. Schule.—The boiling test is stand-

ard in Switzerland for cement used in dry
exposure. Tetmajer's test-pats, observed
for years, continued to confirm the relia-

bility of this test. Of 2.200 Portland ce-

ments tested at Zurich 1893-1902, the cold-

water test rejected 9, the boiling test re-

jected 193, and 129 proved unsound by
1908. From 1903 to 1908, 1,737 cements
were tested ; the cold-water test rejected

7, the boiling test rejected 84, and 44
proved unsound by 1910 (35 of those re-

jected by the boiling test, and 9 others).

Cements which are to be used in dry ex-
posure should be subjected to the boiling

test ; this test is a reliable means of reject-

ing doubtful Portland cements.

J. Bied.—The use of the hot-water
tests with Le Chatelier needles during 20
years in France has given rise to no objec-
tions. To examine outside objections, tests

were made on cement with gypsum addi-
tions, showing that cement with not over
2% gypsum became more stable by aera-
tion, while cement with more than 2%
showed increased swelling after aeration.
Tests to reveal the variations caused by
difference in make, age, and wear, of the
needles, showed that these factors as well
as the time elapsed between set and im-
mersion in hot water affect the results of
the Le Chatelier test. This time should
be definitely specified. The details of the
needles and their limiting length of use
can be standardized. In the German tests
there appear systematic errors between
the different laboratories, which can be ac-
counted for by difference of age of the
cement when tested.

As in the case of the other papers, dis-

cussion was held on all of these papers,

and at times became very spirited, owing
to the difference of opinion that prevails
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in the several countries. W. C. Hanna,
on Mr. Blount's paper, said he had no
doubt of the great value of a clause pro-
viding for the passing of boiling test

under very high pressure for important
work. He also had the same thought
as expressed in Mr. Gary's paper. At this

point a paper by Dr. Le Chatelier was
read by Mr. Feret. The point emphasized
in this paper was the danger of the ex-
pansion of cement or concrete and that

it was important to make safety rather
than strength the paramount object.

These experiments are not new, but date
back some IS years. He was glad to say
that the English are now converted to
the Le Chatelier theory, and Germany
will eventually fall in line in order that
her industry may not be discredited. Mr.
Gary regretted that the paper by Dr. Le
Chatelier had not been printed before
the Congress met, as it was impossible
to discuss it in detail. He regarded the
test as being dangerous when applied to

practical use, and inquired how we could
use it when it gives different values at

different times. Mr. Mueller regarded
the Le Chatelier test as valuable in pre-
liminary tests only. Under the test cer-
tain desirable cements had been excluded.
Dr. Dyckerhoff had made and tested cer-
tain prisms that stood the test, but which
showed changes in size and a slight

checking. He is concluding a series of
experiments to be submitted to the com-
mittee at a later date.

Mr. Blount discussed the subject at
length, stating that special tests may be
necessary, as the last word has not been
said on this subject by any means. Ce-
ment should be made in such a way as to
meet all tests, and he realized that the
Le Chatelier test was not infallible. It

is essential, however, to distinguish care-
fully between errors that are systematic
and errors that are accidental.

Wednesday's Sessions,

Bertram Blount continued his discus-
sion Wednesday morning, referring to
the discrepancies in tests as influenced
by term of storage, imperfect manipula-
tion, etc. Dr. Schott referred to the
statements of Mr. Feret, made the day
before, and said that high temperature
tests represent abnormal conditions. Mr.
Humphrey introduced a resolution for
unbiased consideration of tests by the
Association. Mr. Belleliibsky, Russia,
said the world requires tests suitable for
practical work, and they should be con-
sidered from that point of view.

The next paper was presented for the
German Manufacturers' Association by
Dr. Dyckerhoff, proposing a standard
SOa limit for Portland cement. This
paper is published in complete abstract
elsewhere in this issue.

Mr. Humphrey offered a resolution
providing for a commission to report on
SOj content at next Congress. Mr. Feret
presented a resolution questioning the ad-
visability of the Association attempting
to prescribe the amount of any element
in a material to be tested. It should
be left to the consumer, lest it should
evoke commercial antagonism. Mr. Foss
thought this suggestion too restrictive.

Dr. Schott urged support of Mr. Humph-
rey's resolution.

Durability of Stone and Masonry.
Under this title the report for the Com-
mission of SO by J. A. V. d. Kloes was
presented.

Procedure and work of the committee
are described. Analyses of some speci-

mens of stone, mortar and efflorescence
are given. Osmotic pressure is suggested
as a possible factor in decay of masonry
walls. Excess of lime in masonry and
concrete is leached out, and it is probable
that a relation exists between excess of
lime in mortar and the production of ef-
florescence and wall disintegration, though
the efflorescence may contain but little

lime.

Combined with the above for discus-

sion was a paper by A. Hambloch on the

influence of faulty mortar composition.

The ratio of puzzolana to lime or ce-
ment recommended by Mr. van der Kloes
at the Copenhagen Congress contains ex-
cessive trass, generally about twice as
much as should be used. A table of pro-
portions of trass-cement, trass-lime, and
trass-lime-cement mortars and concretes
for various uses is given. The claim that
mortar is a factor in disintegration of
masonry lacks proof, and if such relation
exists it is of importance in rare cases
only. Decay of stonework in the Co-
logne cathedral is chargeable to smoke
gases and frost action.

In discussion Mr. Poulsen said, with
relation to Mr. Hambloch's paper, that

there might be a vast difference in the

quantity of trass required for different

purposes, for example, in the case of
piles as compared with other construction.

Action of Seawater on Concrete. This
subject came up Friday morning, when
three papers were grouped for discus-
sion, as follows

:

y. J. P. DE Blocq Van Kuffelers The
action of Seawater on Reinforced Con-
crete.—Experience in Holland with con-
crete and reinforced concrete in seawater
indicates that reinforced concrete is suffi-

ciently permanent (though not eternal) to
warrant its use for marine construction.
The following rules should be strictly ad-
hered to: Only slow-setting Portland ce-
ment should be used; mixing and ram-
ming must be done with great care; trass
or other puzzolanic additions are desir-
able; the mortar should be dense, and the
mixture rich; setting in moist air before
immersion in the sea is advantageous.

W. Czarnomski : Condition of the
Concrete Blocks Immersed in the Bailie
Sea at Libau Harbor.—Blocks of stone
masonry and blocks of concrete deposited
in Libau harbor in 1891 (8 blocks) and
1898 (7 blocks) were examined in 1905,
externally and (after blowing apart with
explosives) internally. All were in satis-
factory condition, with some evidences of
dissolving or disintegrating action. Chem-
ical analysis of fragments showed that
the cement in all the blocks had altered
by decrease of lime and increase of mag-
nesia and sulphuric acid. The concrete
blocks showed greater chemical change of
the cement than the masonry blocks. The
analysis gives no guide for discriminating
among the three cements employed,
thought it is evident that the silica-cement
proved fully as good as the Portland.
Other blocks of the 1898 group are still

in the water; their examination in 1918 is

expected to give better information on
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the deterioration of the cement mortar

and concrete.

Lombard & Deforce: Action of Sea-

water on Hydraulic Limes and Cements.—
Study of hydrauHc limes and cements in

seawater was begun at La Rochelle in 1852

and has continued since then. The vari-

ous tests made are described by the au-

thors. A block of \'icat's maritime ce-

ment, neat, placed in 1859. was in good
condition in 1911; sand-mortar blocks

show slight change. Theil lime lasts 15

to 20 years. Portland cement undergoes

three forms of change ; high-lime cements

check and break up from swelling,

corectly proportioned cements decom-
pose without appreciable expansion,

turning pink, and low-lime cernents

develop surface cracking and disinte-

gration. The experiments since 1880

are summarized: Light hydraulic limes

show signs of alteration in 2 to 3

years, heavier limes in 6 to 7 years
;
quick-

setting cements in 10 to 20 years ; slow-

setting cements in 10 to 30 years. While
most binding media are liable to decom-
position, Portland cement is to be pre-

ferred in this respect. The mortar should

be rather rich.

The discussion was opened by Mr.

Poulsen, who read the following

:

In my account of "Cement in Sea-

water" presented to the Members of the

Association at the Fifth Congress. Copen-
hagen, 1909. I have set forth a summary
of the results attained so far by com-
parative experiments on mortar cubes

and concrete blocks, instituted in the 1896

meeting of the Society of Scandinavian
Portland Cement Manufacturers.

In 1909 the results of the 10 years Ex-
periments on Mortar w-ere published.

Just now. in 1912, the 15-year specimens
have come from the trial places Esbjerg
(Danish North Sea coast) and Vardo
(Norway, Arctic Ocean). But the crush-

ing of the mortar cubes has only been
begun in the State-Laboratory for
Testing Materials in Copenhagen. Con-
sequently there has been no new informa-
tion gained in the mortar cube trials.

The concrete blocks placed at Thy-
boron (Danish North Sea coast) have
been inspected in the summer of 1912.

Apparently these trial blocks have suf-

fered but little alteration in the last 3

years and to a certain extent they might
apparently even be estimated to be of a

better nature than presumed in 1909. inas-

much as the little faults mentioned in the
appendix 10 of the said report (1909)
have not developed further in many of
the blocks.

Some of the most damaged of the
blocks, however, are now completely de-
stroyed.

Mr. Foss did not regard the Libau tests

as conclusive, because the salt content

there is low. The Black Sea would be

a better test. Mr. Belelubsky said that

the Russian cement usually gave good
results, due to the magnesium content

of lYz per cent. Work in the Black Sea
showed certain defects after 15 to 30

years, but new work is better.

The following paper was presented

without discussion

:

M. Gassier: Comparative Strength and
Resistance to Seawater of Crushed-rock
Mortars and Sea-sand Mortars.—Experi-
ments on the strength of lime mortars to

compare the value of sands made by
crushing rock and natural sea-sand
showed that the artificial sands are in

general fully equal to the natural sand.

Seawater exposure tests continued for a

number of years showed the artificial

sands to be the equal of natural sand in

this respect also.

Prof. Schule had prepared a highly

scientific discussion of the relation be-

tween the crushing strength and elasticity

of concrete, but asked that it be passed

without reading.

Waterproofing Concrete. The follow-

ing papers were grouped for discussion

:

A. Grittner : Waterproof Concrete.—
The author attempted to make water-

proof concrete as follows: By fluorating.

by mi.xing with tar, and by mixing with

soda and potash soaps. He obtained the

following results : Fluorating yields wa-
terproof concrete, but the process requires

much work and time. An 8% solution

of potash soap yields a waterproof con-

crete, completely satisfactory in point of
impermeability.

J. Bied: The Porosity of Mortars.—

A

considerable decrease in the perviousness

of neat cement paste and 1 :3 mortar test

pieces was secured by mixing in barium
aluminate, transformed into barium sul-

phate. Slight effects were obtained by
the use of fatty or gelatinous substances

;

heavy mineral oils gave the best results

of this group.
Clody M. Chapman regarded the papers

as valuable, but lacking in esesntial details.

Mr. Gary had no faith in the theory of

filling pores by admixtures except as a

temporary expedient. Such waterproofing

would not be permanent, he maintained.

Tests for Reinforced Concrete. Under
this head the following were presented

and discussed

:

F. Schule: Reinforced Concrete.—The
report discusses 'the principal subjects of
investigation. It proposes a resolution

favoring the adoption of a uniform form
of report on accidents to reinforced con-
crete structures, this committee to draw
up the standard form. It gives a pro-
posed standard list of mathematical sym-
bols for reinforced concrete calculations,

stating that a modified list will be pre-

sented for the English-speaking countries.

Reports on experimental investigations
and tests of reinforced concrete in differ-

ent countries are appended to the report.

H. Scheit & E. Probst : Tests of Con-
tinuous Reinforced Concrete Structures.—
A brief report of tests whose results have
been previously published in book form.
Where free rotation and displacement at

the supports can occur, reinforced con-
crete continuous structures follow the
same laws as similar structures of homo-
geneous material having constant modulus
of elasticit)-. Reinforced concrete struc-
tures firmly connected to their supports
are greatly influenced by the deforma-
tions in the supports.

F. v. Emperger: Reinforced Concrete
Building Accidents.—Official reports on
building accidents in reinforced concrete
are necessary if proper instruction is to
be derived from these accidents. Austria
and Prussia have recently made provision
for official reporting (May and Septem-
ber, 1911.)* The author recommends that
at the next Congress the results of this
official reporting be summarized. He also
recommends his test-beam methodf as a
means of reducing the liability to accident
in concrete work.

•Text of this report was published in August

tXhis method was completely described in
Cement .4gc for November, 1911; January, Feb-
ruary and March, 1912.

Mr. Humphrey outlined briefly the work
of the American Joint Committee. They
will present a report at the close of the

year which will embody practice in Amer-
ica up to that time. He endorsed Mr.
Schule's suggestions as to tests on large

structures.

At the afternoon session Prof. A. N.
Talbot, University of Illinois, continued

the discussion, outlining work that had
been done with relation to hooped col-

umns, methods of ending column rein-

forcement, footings, flat slabs, and tests

of completed structures.

Mr. Probst, in discussing tests, said

new methods in Germany had not been

sufficiently systematized to warrant dis-

carding present methods.

An impromptu discussion of electrolysis

came up through the withdrawal of a

paper on the subject by Cyril de Wyrall.

Dr. Mueller stated that the last word
on that subject will be found in a forth-

coming book on experiments at Darm-
stadt. Mr. Bates, of the Bureau of

Standards, stated that of all the reported

failures from this cause the Bureau found
the case verified in one instance only.

Another paper on tests for concrete

was then considered, that of C. M. Chap-
man, of which an abstract was published

in the September issue.

Discussion by Sanford E. Thompson
was presented, in which he urged labora-

tory tests as the most reliable to deter-

mine the quality of cement, stone and
sand before starting the work. Edward
Suenson, Denmark, described tests in that

country. Mr. Spackman spoke of the

importance of considering segregation in

wet concrete when poured by gravity. He
had found a good 1 :3 :6 mix transformed

into 1:11:11 through segregation.

Cement in Fireproofing. There were

two papers not assigned to the Cement
Section which had an important bearing

on the fireproofing properties of concrete.

Abstracts of the papers follow

:

E. O. Sachs: The Fire Risistance of
Concrete and Reinforced Concrete.—The
British Fire Prevention Committee has
made fire tests since 1899, to the number
of nearly 200. reports on all of which
have been published (in 125 "Red Books").
The plan of work and test procedure have
been described. Resolutions are proposed
to the Congress : that the Congress ex-

press appreciation of the need for fire

tests of concrete and reinforced concrete,

and for recording certain essential factors

of such tests; that the "universal stand-
ards" for fire tests adopted at an interna-

tional conference in 1903 be approved as

the basis for all future fire tests (these
standards provide for classifying into (a)
temporary protection, (b) partial protec-
tion, (c) full protection, with specified

temperature and duration of exposure for
each class) ; and that a committee on fire

tests be appointed by the Council.

I. H. WooLSON & R. P. Miller: Fire
Tests of Floors in the United States.—
The report embodies a brief history of
the development of testing the fire-resist-

ing properties of building materials and
construction in the LTnited States, with a
description of the various equipments now
in use for this purpose and the general
status of the work. Tabulated details of
about eighty floor tests are given.
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Report of llic ConiDiitlee on Resolu-

tions. The report ul the Committee on
Resolutions was presented by Chairman
Humphrey, as follows

:

Resolved, That the Council be requested

to appoint a Committee to report at the

next Congress on the effect of SOs in

Portland cement.

Resolved, That the task of further ex-

amining all methods of accelerated tests

for the constancy of volume of Portland

cement be referred to a Committee and

that it shall be an instruction to this Com-
mittee to invite experiments by various

testing laboratories, l)ut also to have some
experiments made by an official testing

authority in each country concerned.

Resolved, That the committee for de-

termining a method for ascertaining the

fine flour in cement lie requested to en-

deavor to ascertain the approximate size

to which the individual particles of ce-

ment have to be reduced in order that

tliey may completely hydrate at short
periods.

Resolved, That Committee 41 be in-

structed to report at the next Congress on
the methods of controlling the qualities

of concrete and reinforced concrete.

Resolved, That with a view to the pre-

vention of accidents and facilitating the

acquisition of the requisite knowledge of

the properties of materials, it seems ad-

sisable that a unifonn system of report-

ing on building accidents should be adopt-

ed in the different countries, in the same
manner as is already done in the case of

accidents to steam boilers. The Congress
expresses a desire that Committee 41 shall

endeavor to organize such an international

system of reports and present to the next
Congress the reports on building acci-

dents, collected country by country, to-

gether with the deductions made there-

from as regards the prevention of acci-

dent.

Resolved. I. That it is advisable in

the future investigations of the strength

of concrete and of reinforced concrete as

used in buildings to obtain reliable data

on the effect of fire at high and at mod-
erate temperatures upon these materials.

II. That the data required refer espe-

cially to

:

1. (a) Loss of strength during fire,

(b) Loss of strength after fire

(both upon rapid cooling and natural

cooling).

2. (a) The value of different ag-

gregates and proportions of Portland
cement to aggregate.

(b) The value of different forms
of reinforcement.

III. That tests conducted with a view
to obtaining these data in different coun-
tries be arranged as far as possible on a
uniform basis, the universal standards for
fire tests of the British Fire Prevention
Committee adopted at an International
Conference in 1903 to serve as far as
practicable as a basis for the testing con-
ditions, these conditions having also been
largely applied in the tests of the Colum-
bia University testing plant at New York
and elsewhere.

IV. That the Council of the Interna-
tional Association for Testing Materials
create a special sub-committee (under
Group B. Cement, Concrete, etc.) to deal
with any problems arising from the above,
lo be known as the Sub-Committee on the
Fire Resistance of Concrete and Rein-
forced Concrete, and that this Sub-Com-
mittee be requested to report at the next
Congress.

Resolved. That Committee 42 is invited
to continue its work with a view to ob-
taining a uniform method for tests of
plastic mortars and to apply this method
to the comparative study of various nor-
mal sands.

The general Congress met at 10 o'clock

Saturday morning to receive reports of
resolution committees, to take action on
them, and to transact such routine busi-

ness as might require attention. The Con-
gress accepted the invitation of the Czar
of Russia, extended by his Excellency, N.
Belelubsky, to hold the next Congress rn

1915 at St. Petersburg. Ur. Howe, who
had been acting President of the Congress
and President of the International Asso-
ciation since Dr. Dudley's death, was
elected President at the beginning of the

Congress and terminated his duties in that

capacity on the last day of the meeting.

Dr. Belelubsky, of St. Petersburg, w-as
elected President of the International As-
sociation for Testing Materials to serve

for the next three years and will have
charge of the preparations of the Con-
gress that is to be held at St. Petersburg

in 1915. By his election as President of
the American Society for Testing Mate-
rials, Robert W. Hunt became a member
of the Council of the United States, being
elected to that office by the Congress.

As important as was the technical side

in the establishment of international stand-
ards, it did not exceed in importance the
spirit of co-operation established among
the nations of the world. This was one
reason why the official tour was devised,

as it not only enabled the foreign visitors

to see very important industrial and engi-
neering works in this country, but happily
combined practical observation with de-
lightful social features. No effort was
spared to make it successful in every detail.

At Washington, for example, various gov-
ernment officials were members of the local

committee, so that the delegates saw the
national Capital under conditions other-
wise impossible. At Pittsburgh the dele-
gates were the guests of the Chamber of
Commerce, while visiting in this most
important industrial city. Visits to Buf-
falo and Niagara Falls were also ex-
tremely interesting.

A Better Method of Proportioning Concrete.

The U. S. Navy Department has re-

cently issued specifications covering con-
crete work, in which an advanced method
of proportioning concrete, quite worthy of
careful consideration, is set forth. Method
'"A" below follows usual practice. It is

to method "B" that attention is called.

The specifications follow :

(a) Mass Concrete (1:3 ;6).—Founda-
dations for buildings, including wall foun-
dations, column piers, curtain walls, re-
taining walls in earth, abutments, wall
footings, concrete foundations, and mass
concrete similar to these shall be com-
posed of one part cement (allpwing 100
lbs. to the cu. ft), 3 parts by volume of
sand, and 6 parts by volume of liroken
stone or gravel.

Uethod B. Fizea Volume of Stone and
TariaMe Volnme of Sand.

(b) Reinforced Concrete (1:2:4) in

columns, beams, slabs, walls, etc., shall be
composed of 1 part cement (allowing 100
lbs. to the cu. ft.), 2 parts by volume of
sand, and 4 parts by volume of broken
stone or gravel.

(c) Proportions of Concrete under
Method B, which is to be used only when
specially required by the specifications for
the work, shall be as follows

:

Class A.—One part cement (allowing
100 lbs. to the cu. ft.) to 65^ parts by vol-
ume of broken stone combined with a
variable proportion of sand.

Class B.—One part cement (allowing
100 lbs. to the cu. ft.) to 4% parts by vol-
ume of broken stone combined with a
variable proportion of sand.

(rf) Determining Amount of Sand.—It

is the intention with the given amounts
of cement and broken stone to secure con-
crete as dense as possible. The amount of
sand to be added will therefore depend on
the actual character of the sand and
broken stone, and the number of cubic
feet of sand to be added will be determined
by frequent experiments and tests of the
material as actually delivered and accepted
during the progress of the work. The pro-
portion will be established from time to

time for each class of aggregate used and
will not be changed during any period of
24 hours, unless the contractor desires to
use materials of different characteristics,
and the proportion determined at any one
time shall continue to be used until the
next determination is made and the con-
tractor has been ordered to change the
previous proportions.

(e) Tests for Amount of Sand shall be
conducted as follows : To a fixed volume
(not less than 5 cu. ft.) of dry stone,
which shall be a representative sample,
add a fixed volume of dry sand. Mix
these very thoroughly, so as to fill all the
voids as uniformly as possible, and then
measure and weigh the resulting mixture.
Repeat the experiment with varying
amounts of sand. The proportion of sand
which gives the heaviest mixture per unit
of volume shall be used in preparing the
concrete. The labor and materials for the
experiments shall be furnished by the con-
tractor, but the experiment shall be con-
ducted under immediate supervision of the
officer in charge.

(/) Run of Crushed Stone.—The speci-
fications elsewhere require the screening
out of particles of broken stone and
gravel below 1-5" in size. Under "Method
B" of proportioning materials, this will
not be necessary if it can be shown by
tests that the amount of fine material re-
maining in the stone or gravel is such
that with the addition of sand the result-
ing total of fine material below Vi" size
will be at least equal to the most suitable
grades of natural sand. Tests must be
made to determine that there is not an ex-
cess of fine material beyond that required
to give the densest possible aggregate.
Permission to use run of crusher stone as
described in this paragraph must be previ-
ously obtained from the officer in charge
of the work.
This method of specifying only the ratio

between the cement and a well-graded
dense aggregate is to be commended. Too
often the arbitrary ratio between the sand
and stone, or other coarse aggregate, has
been a contributing cause of poor con-
crete.
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COMMENT
Efforts have been made

Hig-li Pressure f^r a number of years to
Boilinsr Test.

devise a laboratory test

which would anticipate in a cement any

expansive action or change of volume

which might take place after the cement

had been incorporated into concrete. The
great importance of such a test has been

recognized by everyone interested in the

cement industry, and it is a question which

has been the more interested, the cement

user or the cement manufacturer. Numer-
ous methods for determining this change

of volume have been advanced and, after

fair trial, only two seem to have been gen-

erally adopted, the Michaelis boiling test,

and the LeChatelier hot test; the latter

being in great favor in England and on

the Continent, with the possible exception

of Germany, while the former has been

included in all American specifications.

Neither of these methods, however, seems

to supply the satisfactory solution, and

there are as many opponents of each

theory as there are adherents. To the

LeChatelier test objection is made that

standardization of the instrument cannot

be maintained, and that the error of per-

sonal equation enters too largely into the

determinations.

The chief objection advanced against

the Michaelis boiling test is that it rejects

cements which, when used in actual struc-

tural work, apparently do not affect the

strength or permanence of the concrete.

On the other hand, many maintain that

no instances are known where a cement

which successfully pased the boiling test

has failed under actual working conditions

from want of constancy of volume. In

spite of this some cement users claim that

they have had concrete disintegrate when
the cement which was used passed the

boiling test satisfactorily, and that they

have eliminated all causes for this disin-

tegration except that of the cement. Such
is the claim of the Lackawanna Railroad,

and in an effort to guard against future

trouble, its laboratory has devised a test

for constancy of volume which is far

more severe than the standard boiling

test.

Neat briquettes, after remaining in a

moist atmosphere for 24 hours, are placed

in an autoclave and well covered with

water. Steam pressure is then gradually

raised to 285 lbs. per sq. in., the time

required being about three-quarters of an
hour. The pressure is then maintained

for 1% hours, after which the autoclave

is blown off and the briquettes removed.

When cold they are tested for tensile

strength. If they come out sound and

show no retrogression in strength, it is

considered that they have passed the test

successfully, and that it is safe to use the

cement in any kind of work. It has been

observed that cements which have passed

the boiling test successfully go to pieces

in the autoclave test, and the question

presents itself as to the reason for this

behavior.

Formerly, a cement which did not pass

the boiling test was believed to contain

considerable "free lime" which hydrated

on exposure to the hot water and caused

expansion. Various experimenters have

disproved this theory by adding increas-

ing percentages of calcium oxide to a

cement, and it was found that even as

large a quantity as 15 per cent added to a

sound cement did not cause it to fail in

the boiling test. Search was then made
for the true reason, and it is now gen-

erally conceded that in cements otherwise

properly manufactured failure to pass the

boiling test is due to coarse particles in

the cement which did not hydrate when
the mixing water was added, but do hy-

drate and expand under the conditions

of the boiling test. These coarse particles

are known to be nothing but small pieces

of fused clinker which escaped being re-

duced to powder in the grinding process.

Just as it is possible to expose a pile of

clinker to the elements without affecting

the hydraulic value of this material when
finely pulverized, so it obtains that under

ordinary conditions these jlarticles of

clinker will resist hydration for a con-

siderable time.

There is much doubt in the minds of

cement chemists as to the actual amount
of active cement in the cement which

passes the standard specifications. Much
thought has been directed towards a

method which would determine the rela-

tive amounts of active cement and finely

ground clinker in our commercial cements,

but to date no satisfactory method has

been found. Every manufacturer knows
that by increasing the fineness of his prod-

uct he obtains a cement which has greater

constancy of volume and greater sand-

carrying capacity, which latter is the prin-

cipal function of the cement.

The chemists of the Lackawanna Rail-

road have recognized the fact that a ce-

ment, while it may pass the ordinary boil-

ing test, may contain material which is

not hydrated in this test and which later

may cause expansion and disintegration.

To protect themselves they have devised

this autoclave test. In order to pass this

successfully, cement must not only be

properly made and sufficiently seasoned,

but it must be finely ground. That they

are proceeding in the right direction can-

not be questioned.

For every new demand there is not

long forthcoming a supply. If the cement

user demands a finer ground cement, the

manufacturer will supply it. If he can-

not economically do so with his present

equipment, other machinery will be used.

This may cause him considerable present

inconvenience and expense, but if he will

take the cement user into his confidence

and tell him that he can supply a cement
about which there will be no suspicion or

complaint, and that he must charge a

little more for this material, there is no
doubt that the consumer will gladly pay
this small premium for the protection

which this better grade of cement will

give him. American Portland cement
must be the world's best, and it is sig-

nificant of the development in concrete

that it is the cement user who urges the

best standards, regardless of cost.

Concrete The recent failure of a
PaUnre and dam near Gallipolis,
Pire Damage.

q^^-^^ ^^^_ ^^ ^^^^^^ ^^^^

charged to concrete by some of the daily

papers reporting the accident. Nothing
has developed to show that concrete, any
more than in the case of the Austin dam,
was responsible, but nevertheless "scare

heads" and dispatches all proclaimed to

the public that a concrete dam had failed.

Perhaps it is natural that the press should

take this view. The explanation is that

concrete, in its modern development and
speaking comparatively, is a new material.

But in this connection it is interesting to

compare concrete with other materials

from the danger standpoint. This can

best be done by taking a single type of

construction, namely, buildings, in which
all kinds of materials are used.

The last serious building failure charged
to concrete occurred in Indianapolis, Ind.,

December 6, when press dispatches an-

nounced the collapse of a concrete build-

ing resulting in the death of four work-
ingmen. The contractor attributed the

failure of the unfinished building to the

fact that the concrete had not set owing
to cold weather. This accident, due to

bad judgment or improper use of material,

was charged against concrete. The op-

ponents of concrete sought to impress
upon the public mind that because con-

crete was used in the instance it followed

that it is an unsafe material. Attention

was focused upon the fact that this was a
concrete failure rather than a failure of
judgment. Had the contractor been using

a more familiar material, such as wood,
brick or stone, the first inquiry would
have been: "What mistake of the build-

ers was responsible for this accident?"

We do not wish to be understood as urg-

ing that accidents of this kind be ignored.

On the contrary, they should be the sub-

ject of rigid investigation in order that

they may be prevented in future. But do
we feel this way about disasters in which
other materials are at fault? For example,
builders everywhere will remember this

concrete failure. But how many of them
will remember that during the 'evening of

the same day four persons were trapped

on the upper floors of a Philadelphia

apartment house and burned to death?

Everybody knows that for each life placed

in jeopardy through the use of concrete

there are countless lives in danger irom-

fire through the use of combustible ma-
terial. Here is the record for Philadel-

phia for a single day—in fact, the very
day the concrete building collapsed—a fire

for nearly every hour struck by the clock:

7 :30 A. M.—Store and dwelling of Mor-
ris Stein. No. 2732 North Front street.

10:32 A. M.—Dwelling of E. Board-
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man, No. 2115 North Ninth street.

10:45 A. M.—Dwelling of Dr. Co.x, No.

418 South Eleventh street.

1.05 P. M.—Dwelling of N. Salinger,

No. 849 North Ninth street.

2 :S0 P. M.—Dwelling No. 1422 East Co-
lumbia avenue, owned by George Weber.

3:30 P. M.—Building, No. 119 North
Front street, occupied by Parke & Brice,

dealers in oil.

4 :S0 P. M.—Dwelling of M. Wolfington,

No. 2132 North Mervine street.

5:40 P. M.—Dwelling of M. Wumpsh,
No. 2928 North Third street.

10:20 P. M.—The Marie Flats, No. 264

South Sixteenth street, and adjoining

houses on either side. Trapped on the up-

per floors of the flat four persons were

burned to death. A fifth woman was so

badly injured by jumping from a second-

story window that her life was despaired

of. The bodies were so badly charred

that neither clothes nor features were
recognizable.

Nine fires in that many non-fire-resist-

ing buildings in a single city from 7 :30

a. m. to 10:20 />. »»..' The fact that more

lives were not lost and all the buildings

destroyed was not due to any virtue in the

materials of which the buildings were

constructed. It would be a large under-

taking to attempt to count the "Marie
Flats" of this country. But nobody de-

mands that they be closed or pulled down.

New structures of the same type are not

prohibited. This combustible type of con-

struction costs the country $30,000 per

hour—every hour in the day, all the year

round, to say nothing of the sacrifice of

life. It costs nearly a hundred millions a

year just to maintain men and equipment

to extinguish fires that start in these

buildings. Many owners of reinforced

concrete buildings do not carry insurance

on the structures, but on contents only.

If the situation were reversed, and famil-

iar types of buildings had the good record

of concrete from the fire-resisting stand-

point and concrete were to be universally

substituted for combustible construction,

resulting in the sudden thrusting upon the

country of the stupendous total charge of

some 450 millions annually, the price we
now pay for combustible construction, its

use would be immediately prohibited.

But why this comparison between build-

ings destroyed by fire and concrete fail-

ures? Because a building in ashes is a far

more serious failure than the collapse of

an uncompleted structure through prema-

ture removal of supports or improper use

of material. Every fire-trap in the coun-

try represents bad design and unsafe ma-
terial. Their destruction is ample proof

of this. The public would shudder at the

very mention of concrete if as a new ma-
terial it had the fire record of old ma-
terials. And when it comes to the remedy
for these disasters, how simple is the

problem as it pertains to concrete. Proper

design and good workmanship are all that

we need to prevent repetition of the Indi-

anapolis affair. On the other hand, to

remove the menace of fire due to the

presence of combustible buildings is an

undertaking so great that we can only

attack it step by step, hoping in the

meantime that eternal vigilance will save

our cities from destruction.

The question of tests for con-
TeatB for crete was discussed from many
Concrete. .

, , /- r , i
sides at the Congress of the In-

ternational Association for Testing Ma-
terials, recently held in New York, and
there seems to be no doubt that the ordi-

nary tests of Portland cement, as applied

in this country, do not quite cover all the

requirements that are demanded of the

finished material, concrete. In this con-

nection a very interesting paper by Cloyd

M. Chapman*, entitled "Tests for Con-
crete," was presented at the Congress, and

is of great value. Mr. Chapman advocates

a number of new tests for concrete which

are entitled to the greatest consideration.

The matter of inspection of the materials

entering into concrete, and of the concrete

itself, by national and international regu-

lations, is a vital one, and it was stated

in the discussion of one of the papers pre-

sented at the Congress that it was essen-

tial to proper construction that an archi-

tect, say in New York, should be able to

make such specifications and requirements

of inspection for a concrete building to

be erected under his plans as would be ap-

plicable in any part of the world. The
only thing the architect should be assured

of is that the inspection will be properly

carried out, but the inspection of all the

raw materials, the decision as to their use

and the proportions required should all

be regulated in advance of construction.

Concrete, to be right, should be tested

from time to time, in the course of con-

struction, under specifications of a charac-

ter uniform all over the world.

*Engr., National Fire Proofing Co., Pittsburg.

_ ^ _ From a report of the
Cement Pro- „ . f , .

auction In New German resident techni-
South Wales. cal expert in Sydney,

New South Wales—there seems to be one

of these busy and competent gentlemen in

every important city in the world telling

Germans where to "jump in and get busi-

ness"—we learn that until the introduc-

tion of the protective tariff in 1908 there

was little or no cement manufactured in

New South Wales. But how rapidly this

industry has developed may be seen from
the following figures, showing the value

of the manufactured product before and

after the tariff was in force:

1902, $226,000; 1903, $270,340; 1904,

$268,240; 1905, $427,300; 1906, $622,800;

1909, $980,700; 1910, $1,218,000. ( The
figures for 1911 are not yet made public.)

The greater part of this production

was used by the Government for railway,

seaport and other public construction. The
great dam on the Barren Tack took an

especially great quantity. The order for

this was given to the Commonwealth
Portland Cement Co., which is the most
important of all the Australian cement
works.

Owing to the tariff of 25 cts. per gross

hundredweight, which is reduced to 18 cts.

for British cement, the importation of for-

•Referred to in abstract in September, 1912,
issue, p. 90.

eign—and especially of non-British—ce-

ment has not been able to keep up; and
in 1910 it amounted to 18,800 tons only.

Of this amount about 5,000 tons (about
28 per cent) came from Germany. In
other Australian states, which have less

domestic cement industry, the importa-
tions have been greater. In 1910 they

bought abroad 61,615 tons, of which about
20,00 Otons (nearly one-third) were from
Germany.

Concrete TUe ^ '^^'^^"^ newspaper
still Good. clipping notes that the
Used 87 Yeara. Spencer Yarn Co., in

some recent work at its plant at Adams-
dale, Mass., uncovered some concrete tile

which had been in use beyond the memory
of any of the present residents of Adams-
dale. The newspaper reports had it that

the concrete tile were 100 years old. The
matter was referred to the Spencer Yam
Co., from whom the following letter has
been received

:

In regard to the concrete pipe uncov-
ered while digging for foundation for
picking room extension, we think, from
information obtained, that this pipe was
put down anywhere from 1825 to 1830.

It was 3' 6" beneath the surface and was
used for irrigating farm land. It was
about 8" in diameter inside and 14" out-
side. It was home-made and not the work
of an artist. Its condition was apparent-
ly as good as when laid.

Concrete ^^"""y J°PP' '" *" '""

In Tunnel teresting paper on sub-
Construction, aqueous tunneling, read
before the Engineers' Club of Philadel-

phia, says in his opening paragraph that

Subaqueous tunneling has always pre-
sented special difficulties to the financier,

the engineer, and the contractor, and is

generally postponed or avoided—like the
doctor, whose acquaintance is not sought
unless absolutely necessary.

We would like to add to this that had
it not been for "Dr. Portland Cement"
many of these cases would have been pro-

nounced hopelessly incurable, while the
advent of this remarkable physician made
almost any sort of engineering project

feasible.

The old question of the dis-

Concrete.
'"tegration of cinder-concrete

comes up anew, and in a recent

paper published in the Journal of Indus-
trial and Engineering Chemistry consid-

erable data are given showing the results

of various experiments made with this

material. Practically the same conclusion

was arrived at that was reached in the dis-

cussion of the New York Building Code
a few years ago, namely, that cinders with

much sulphide and sulphate of sulphur

are likely to give unsatisfactory results,

especially if there is much porous ma-
terial present. The suggestion is made
that the cinders are better if allowed to

weather, or are washed, so that the fer-

rous iron and sulphur may be oxidized

and bleached out.
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Inquiries'regarding sand and all other

materials are cheerfully answered, like

all other questions, but in cases of im-

portance it is best to invest in labora-

tory analysis. Write to us for parti-

culars, address, Laboratory Depart-

ment.

Concrete Block Storage Building

Can a building lOO'xlSO' and 40' high be

built of concrete block and be used suc-

cessfully for the storage of chairs where

a floor load of 50 lbs. to the sq.

ft. is necessary? The building will be

three stories high.—G., North Carolina.

A concrete wall 40' high would have to

be backed with pilasters at convenient

spaces. Such a building as you describe

as a storage house for chairs should be,

of course, fire-proof. This would require

a reinforced concrete interior structure.

In such a building it would probably be

economical to build a reinforced concrete

frame, that is, floors, interior and e.xterior

columns, using concrete block simply as

curtain walls. It would not be good engi-

neering to use the concrete block as bear-

ing walls with an interior concrete frame.

If burnable construction is used for the

interior, concrete walls could be converted

into bearing walls by the use of pilasters,

as above mentioned.

It would be economy here, as in every

similar case, to employ an engineer, as

an engineer is the man who can do for

Sl.OO what_ anybody else can do for $2.00,

and he would save his fees many times

over. By employing a competent engi-

neer you are assured of the safety and

permanence of your building.

* * *

Glossy Concrete

Can you tell me how to make concrete

look like marble (white) and have a

smooth, glossy surface?—B., Maryland.
We refer you to an article, "Methods

of Giving Concrete a Polished, Glossy

Surface," by A. A. Houghton, in the No-
vember, 1910, issue of Concrete. One way
to get a smooth surface is to get as close

as possible to the desired result when
the concrete is first cast. This is ac-

'.-omplished by using a very smooth sur-

face on which to cast the concrete

surfaces which are to be smooth. Glass

may be used, or metal which has been

smoothly and carefully enameled. An-
other way is to depend upon the treat-

ment which is to be given the surface

after the casting has been made. In this

you must use an aggregate which will

take a polish and you must have a well-

graded mixture so that there will be a

very small percentage of Portland cement
on the surface. The aggregate which is

to take the polish must be kept on the

surface. The polishing is then done just

as with any other stone, and of course

the color depends upon the color of the

aggregate. If you want a very white

material, use White Portland cement, at

least for the surface mixture. There may

be a backing in which ordinary gray ce-

ment is used.

Weight of Concrete

What is the weight of a cu. yd. of wet

concrete, made in the proportions : 1 sack

of cement. 2% cu. ft. of sand and 4 cu. ft.

of screened gravel?—W., Michigan.

We quote from Taylor and Thomp-

son's "Concrete—Plain and Reinforced,"

page 277, as follows :

The weight of concrete per cu. ft.

in the vehicle that transports it from the

mixer depends largely upon the consis-

tency. If mixed very wet, it will settle

down to very nearly the volume it has

after it is placed, perhaps within 5% of it;

but if of dry consistency, the volume of

the rammed mass is apt to be as much as

25% less than the loose. A fair average

weight of loose concrete may be esti-

mated, then, at about 140 lbs. per cu.

ft., or 1.9 tons per cu. yd. when
mixed wet. and 120 lbs. per cu. ft.,

or 1.6 tons per cu. yd., when mixed

dry. The weights and volumes vary, of

course, with the proportions used in the

mixture and the specific gravity of the

stone in the aggregate, but for rough esti-

mates these figures are sufficiently accu-

rate.

Waterproofing a Basement

The concrete floor in my basement is

uneven and it doesn't keep dampness out.

How shall I go about it to make the floor

dry.—S., Wisconsin.

We refer you to an article on making

basement walls and floors watertight in

the January. 1912, issue of Concrete.

Basement waterproofing problems differ

widely. If after reading the article re-

ferred to you want further suggestions,

the subject may be taken up in the Con-

sultation Department.

Cement Manufacture

As a member of a class in business or-

ganization at New York University, I

should like to have you refer me to ma-
terial which would be of value to me in

the preparation of a thesis which is to

constitute a report to a company which

has under consideration the investment of

capital in cement manufacture.—H., New
Jersey.

We refer you to "The Portland Cement

Industrv from a Financial Standpoint,"

by Edwin C. Eckel; "The Modern Manu-
facture of Portland Cement," by Percy

C. H. West, the December. 1911. issue of

Cement Age, and to the reports of the

United States Geological Survey on "Ce-

ment Industry in the United States."

You will also find much of interest in

past issues of Cement Age and Concrete.

* * *

Tank for Crude Oil

I want to build a round tank above

ground for the storage of about 18,000

gals, of crude oil.—L., Kansas.

We refer you to rephes as to concrete

tanks in the Information Department of

Concrete. July. 1911.

* * *

Septic Tanks

Can you refer me to articles on the con-

struction of septic tanks, using concrete?

—T., Montana.
Ernest McCullough, in an article in the

June, 1911, issue of Concrete, described

the construction of concrete septic tanks

for country places, and another article

along similar lines is published in the

September, 1912, issue of Concrete-

Cement Age. Both articles are illus-

trated.

A Non-Waterproof Block Wall

A few years ago I built a concrete block

house and it is not satisfactory because

water comes through the walls. What
do you recommend? The interior plaster-

ing was placed directly on the block, and I

must do something to keep out the water.

—D., Ohio.
We suppose from your letter that the

concrete block walls absorb water to such

an extent that the dampness strikes

through to the inside. The real answer

to your trouble of course is that the con-

crete block are not what they should be.

We know of many houses, in which the

interior plastering has been put on the

wall without furring, and in which there

never is any trouble from dampness. It

is a good precaution, however, to insul-

ate such walls by furring on the inside

and leaving an air space, which provides

an eflfective barrier against the further

penetration of moisture. You must either

fur the walls and plaster again or use

some waterproofing preparation. One
way would be to use some preparation on

the outside of the house to keep the mois-

ture out of the wall, and another way
would be to use something inside to keep

the moisture from coming all the way
through. Many waterproofing prepara-

tions are manufactured for all sorts of

treatments, and we suggest that you get

in touch with reliable manufacturers* and

let them suggest your remedy.
* * *

Fireproof Paint

Mix together 4 lbs. of asbestos powder,

1 lb. aluminate of soda and 1 lb. of lime.

Stir in 3 qts. of silicate of soda. Tint with

any desired coloring (mineral preferred) ;

then reduce with water to the proper con-

sistency for application.

[6:2]
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CONSULTATION
206. Dustless Concrete Floors

"/ want to lay a firsl-cUiss concrete

floor OH some work now under contract,

ll'hat steps can I take in order to make
an absolutely dustless wearing surface?

This zvill hove to be laid over a reinforced

concrete slab, which is thoroughly set.''

206. Discussion by P. F. Balfouk.*

In using the word "absolutely" I am
afraid the question has been qualified too

strongly, because an absolutely dustless

tloor may not be possible from an ordi-

nary concrete mi.xturc. The best floors

built that I have seen have been con-

structed as foPows:

1. Prefiaration of Slab to Receive Ton

Coat. The concrete slab is first thor-

oughly cleaned by sweeping and scrub-

bing. If any oil or bituminous material

has been spilled on it, muriatic acid may
be used to disintegrate it. after which it

should be well washed. The thoroughly

cleaned floor should be sprinkled with

water until it is saturated. This may in

some cases take from 24 to 48 hours.

Just before the top is ready to be laid,

any puddles that may exist should be

swept away, or. better, mopped up. The
floor is now ready for the top coat. If

the slab is not saturated it will absorb

water from the top layer, and leave it

with too little moisture to satisfy the

complete crystallization, and weakness
will result.

2. Consistency of Aggregate for Wear-
ing Surface. The mortar should be of

such consistency that water will flush to

the surface only under heavy, thorough

working with a wood float.

3. Thickness. The wearing surface

surface should have a minimum thick-

ness of IW. If conditions are such that

the surface is to be less than 1", the top

dressing should be reinforced with

chicken wire or other suitable material.

4. Finishing. After the floor has been

struck off with a straight edge it should

be thoroughly worked with a wood float

to work out all air-bubbles and compact
the surface. Rubbing in one direction

facilitates this. The floor should then be

brushed lightly with a stiflf broom, and
finished to a smooth surface with a steel

trowel. When the slab is thoroughly

saturated with water, the top coat can be

laid on dry enough to permit of the final

troweling at a much earlier period, and
no danger results from softness of sur-

face due to disturbing the concrete after

setting has commenced. In no case

should excessive working with the steel

trowel be permitted. If excessive mois-

ture occurs on the surface after smooth-
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ing with steel trowel, the conditions to

obtain the best floor have not been strictly

kept, and more or less dusting may occur.

5. Surface Film. When the work is

too wet, the water that comes to the sur-

face contains among other things con-

siderable hydrate of lime in solution.

After the water evaporates it leaves the

hydrate of lime and the other soluble

materials along with the very finest par-

ticles of cement and aggregate held in

suspension, as a film on the surface. This

is always softer than a good wearing

surface should be. The very finest par-

ticles of cement set very quickly, and if

kept in their proper places as a matrix

for the aggregate they serve the best

purpose, but if they are flushed to the

surface they get "out of their sphere of

usefulness" and become a source of

trouble.

6. Fineness of Cement. To the writ-

er's mind the matter of the fineness of

the cement is a very important one. Some
may take exception to this. This article

is being written with a view of the pres-

ent and the future. Already most of the

cement factories are working to produce

a finer product. Thus a greater per-

centage of the cement passes a No. 200

sieve, and there is also a greater per-

centage of inpalpable powder. Let us

take a sample of cement that comes from

an ordinary tube mill. It has fineness of

94% through No. 100 sieve and 76%
through a No. 200 sieve. It takes its ini-

tial set in three hours and its final in six

hours. Let us regrind this same sample

for from 20 to 40 minutes in a small

ball mill in which iron or steel balls are

used. We will probably find in every case

tliat the finely ground cement is so quick-

setting that it is useless. This cement

may not show any startling differences

in the Nos. 100 and 200 sieves, but it will

show a marked increase of extremely fine

dust, indicated by the elutriation test. If

this is the case, the writer holds that in

the future, when engineers from Winni-

peg to New Orleans are requiring great

fineness and the manufacturers are meet-

ing the demands, the cement user must
pay particular attention to the consistency

of the mixture used on the wearing sur-

face of a floor.

7. Protection. After the surface has

obtained its final set it should be kept

moist for at least four days. This may
be done by laying a coat of wet sawdust,
2" deep, over the floor, or by spreading

burlap over the floor and keeping it wet

for the above specified period.

8. Aggregate. Natural sand, crushed

igneous rock or limestone mixed in pro-

portion of three parts passing a 1-in.

mesh, and retained on J^-in. mesh, and

two parts passing a 54-'". mesh and re-

tained on No. 50 sieve, give the best re-

sults. In all cases the dust passing a No.

100 sieve should be, if possible, entirely

eliminated either by washing or by air

separation.

9. Procedure. With regard to propor-

tions, mixing, placing, coloring and tem-

perature, the specifications as laid down
by the National Association of Cement
Users should be followed.

226. Bond Stress in Beam Design

"In a reinforced concrete beam with

a number of the horizontal rods bent up

to provide for diagonal tension, what is

the bond stress along the remaining hori-

zontal rods near the end of beam as com-

pared with the stress which would exist

along such rods if all the horizontal rods

were continued straight to the end of the

beam? IVhat rules can one follow in

regard to this part of beam design?"

226. Discussion ey Albert M. Wolf.*
The horizontal bars in the bottom of a

simple reinforced concrete beam are de-

signed to take care of the maximum bend-

ing moment, at or near the center of the

beam, as the case may be. The bending

moment decreases from the point where

it is maximum, toward the supports,

thereby decreasing the tension in the bars,

and making it possible to bend up some of

the bars, to aid in taking care of the

diagonal tension in the beam.

The shear at any point in a beam may
be taken as a measure of the diagonal

tension. The unit shear (vertical or

horizontal) at any point in a beam, is

equal to the total shear at the section,

divided by the product of breadth, times

the arm of resisting couple.

y *

bjd
The Joint Committee recommends that

in beams where the shear exceeds 40 lbs.

per sq. in., diagonal tension reinforce-

ment be used. For beams reinforced with

with bent-up bars a shearing value of 60

lbs. per sq. in. is allowable if such bars

are arranged with due respect to shear-

ing stress; and if bent-up bars and stir-

rups are used, a value of 120 lbs. per sq.

in. is allowable.

Then in calculating web reinforcement,

the concrete may be relied on to take a

unit shear of 40 lbs. per sq. in., the re-

mainder to be taken by bent bars, or by

bent bars and stirrups.

The strength of a beam in resisting

diagonal tension is not dependent simply

upon the shear, but also upon the bend-

ing moment or horizontal tension, for

a small deformation in the horizontal

steel tends to aid the formation of diag-

onal tension cracks. Therefore if bars

are bent up in a beam to take care of

diagonal tension at points where they can

be spared, keeping the unit tensile stresses

in horizontal steel at all points the same,

or nearly so, as at the point of maximum
bending moment, the purpose of the in-

clined rods is in a way defeated, for, to

reinforce effectively against diagonal

tension, the concrete in regions where

these stresses are greatest, should be re-

lieved of tension as much as possible.

This can be done by reducing the unit

tension in horizontal reinforcement, by

providing enough horizontal steel to take

the tension due to bending moment at

reduced unit stresses at points of large

shear.

At the ends of a beam the horizontal

tension falls off rapidly, and this differ-

ence in tension per unit of length must

be balanced by the bond between steel

and concrete. Now the bond of the ten-

ii West Jackson Blvd., Chicago, 111.
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sion steel per unit of length must not

exceed its safe working value at any
point, so that at the end of a beam the

question of adequate bond becomes an
important factor in the practice of bend-
ing up bars, to care for diagonal tension.

The following formula can be used to

determine the number of bars that can

be bent up, and another formula involv-

ing the bending moment will be given,

whereby the points at which bars may
be bent up can be readily found.

U= bond required per lin. in. in lbs.

V=^ total end shear.

jd= arm of resisting couple= approx.

Vs d.

unallowable bond stress lbs. per

sg. in.

:=80 lbs. per sq. in. for plain bars.

= 100 to ISO lbs. per sq. in. for de-

formed bars.

V
U=—

jd

U
—= jg. in. of steel surface required

u per lin. in.

U
— -V- perimeter of one bar= number of
u bars that must be left horizon-

tal at end of beam.
From the above, it will be seen that

for a given steel area, bars of small sec-

tion and deformed bars will allow better

provision for diagonal stress than plain

bars or bars of large cross-section.

As regards bond stress, in bars left

horizontal when some are bent up, the

following example ilustrates the point. In
a simple beam reinforced with seven J^-'m.

plain round bars, the end shear is such
that all bars are required in bottom at

end of beam, so that the unit bond stress

does not exceed 80 lbs. Now, if

three bars are bent up, the bond stress

at end of beam in the remaining four^
2.7 5x7x80 1/tn lu •

1

^^g^^
——140 lbs. per sq. m. or nearly

twice the allowable (2.7S=perimeter of ]4
in. diameter bar in inches). The above
applies to simple beams where most bent
up bars run horizontally for a short dis-

tance in top of beam, and are then cut off,

not all, or in some cases, none of them,
being carried over the supports.

In any case the bent portion of bars
should be long enough to develop the re-

quired bond strength ; for some beam
tests show that failure was caused by in-

sufficient bond of short bent bars. In
continuous beams, the steel in top of
beam is in tension, and since the nega-
tive moment decreases quite rapidly, the
bond stress in top of beam at the sup-
port demands more attention than at the
center, and the bars bent up should be
carried across the supports in the top of
beam far enough to furnish adequate
bond to develop the tension in the steel.

The points at which horizontal bars
may be bent up can be found for uniform
loading, by the parabolic formula, for the
length required to resist the bending mo-
ment.

/=span in feet.

y4=total area of steel at center in sq. in.

a^ a° etc.=area of each bar up to n-th

bar.

For unsymmetrical loads the maximum
moments must be found at various sec-

tions and lengths obtained therefrom. The
bars may be bent up at any desired point

beyond where they are needed in bottom
of beam, singly, or in pairs, to facilitate

placing of steel.

Points to bend up bars can be found
graphically by plotting a moment diagram
for the beam. Then upon the same base

superimposed upon each other, plot the

resisting moment of each bar. Then the

n-th bar may be bent up where the hori-

zontal line representing the sum of the

resisting moments of m-1 bars cuts the

moment curve and so on for the rest of

the bars. It is better practice not to bend
up bars at the theoretical points as found
above, but to continue them horizontally

for a short distance, say six inches beyond
these points, before bending up.

The number of bars that may be bent

up according to this last formula depend-

ing upon the bending moment, may be

more than allowable, by the formula in-

volving the bond stress. In no case, how-
ever, in a simple beam, should more bars

be bent up than allowable by the formula
first given, which involves the shear and
bond, which are the chief factors in the

strength of a beam in diagonal tension.

A'H=length in feet of «-th bar in order
of length, that must be horizontal, num-
ber one being the shortest.

258. Savtrdust Concrete for Sub-floors

"The use of floor sleepers embedded in

concrete offers several difficulties, and I

have wondered if it would not be possible

to use a mixture of sawdust and concrete

for a sub-floor. Has this been done, and
how?"

[In the Springfield Public Library, the
cork carpet was placed on a sub-floor of
sawdust concrete. This was referred to
in Consultation Item No. 160, discussing
"The Decay of Floor Sleepers," in Ce-
ment Age, October, 1911. The following
discussion covers in detail the procedure.—Consultation Editor.]

258. Discission by E. J. Ruxton.*
In regard to the sawdust concrete floors

laid at Springfield Public Library, the

conditions and results in this work are

approximately as follows

:

Several preliminary samples were made
up of cement, sand and sawdust in the

following proportions: 1:2:2, 1:2:3, 1:4:

V2, 1 :3H --Vz, 1 :3 -.Vz, and 1 -.IVz :^.
The cement used was both Lehigh and

Iron Clad cement on which no previous

tests had been made. The sand was a
clean, sharp sand secured locally, and the

sawdust was that obtained from a local

box factory consisting of the sawdust
from native pine wood, most of which
probably was green wood. These samples
were made in a box 1' square and 3" high,

having no bottom, and resting directly on
reinforced concrete floors that had been
installed. After allowing these to set

about two weeks, it was found that of all

the samples made the only two which
seemed at all possible to use were the

mixtures 1:2:1 and 1:2:2, although the

*E. J. Ruxton is a member of the firm of
Birnie, Adams & Ruxton Construction Co.,
Springfield, Mass., who were the contractors
for the work.

architect had specified at 1 :2 :3 mixture.

In laying the floors a 2-in. base course of
cinder concrete, mixed in proportions of

1:3:5 was first placed on the reinforced

concrete floor, and on this was placed a
1-in. finish course of 1:2:2 sawdust mix-
ture. The first day's run we installed

about 265 sq. yds., but because of rainy

weather, we had to discontinue operations

for about four days. At the end of this

time, it was seen that this original 265

sq. yds. had not hardened sufficiently to

sustain any weight, and also showed no
holding power for nails, which were to be
driven into it finally. It was then decided

to change this top mixture to 1:2:1, and
when the operations were continued this

mixture was used, which gave better re-

sults.

However, it was seen that this top mix-
ture might possibly be made still better

by changing it to the proportions of

1:2:54, this latter mixture being used for

the remainder of the 5000 sq. yds. in-

stalled.

The writer would state that in laying

this floor it was not the intention to con-

struct a floor which would stand the ordi-

nary wear on its surface, as it was the

intention to produce a surface on which

a cork carpet could be laid, providing

strong holding power for the nails, and at

the same time producing a softer surface

for a carpet than the ordinary 1 :2 cement-
sand mixture would produce. It was
found that with the mixture, of 1:2:^, it

was practically impossible to drive nails

in it, but in the mixture 1:2:% no diffi-

culty was noticed in driving the nails and

at the same time they had good holding

power.

In working this top finish, it was the

intention to place it not later than 50 min.

after the bottom cinder concrete was
placed. This result, however, could not

always be obtained because of rainy

weather, so that in the event of a longer

time having elapsed between the placing

of the finish coat on the bottom course, a

wash of cream cement and water was first

applied, before the top or finish coat was
placed.

In regard to the troweling or finishing

of this coat, l"x2" screeds were placed on
the bottom or cinder concrete, and leveled,

and the top course placed and , screeded

down with a straight edge having a steel

face. The object of this was to secure a

smooth surface requiring no troweling, as

this top course set very slowly, thus de-

laying any opportunity for troweling.

Wherever there were any rather rough

spots these were usually rubbed down the

next morning, the top course having set

sufficiently to sustain the weight of a

man and allow troweling.

For the troweling, we used an ordinary

wood float instead of a steel trowel. This
gave a smooth enough surface for laying

a cork carpet, and prevented unnecessary

travel over the green floor to secure this.

About two weeks after this surface of

sawdust concrete was laid, the interior

decorating and plastering of the library

building was done. This necessitated the

floor carrying heavy horses for platforms,

and heavv traffic, and at the end of the
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plastering period it was necessary to re-

move all surplus plastering from the floor.

Even with this hard usage very little

patching had to be done before the cork

carpet could be laid.

It will be two years this fall since this

floor was installed, but as it is covered

with the cork carpet, we have no way of

telling in just what condition it may be.

We have, however, heard no complaint in

regard to the carpet becoming loose or

the nails pulling out.

259. Sound-proof Tile Partition Walls

"In building a fireproof terrace at

Youngstown recently the question came

up of the best method of obtaining maxi-

mum sound-resisting partitions. Tile are

being used for division walls, and we have

wondered whether a tile laid with web
vertical or web horizontal would make a

better sound-resisting partition. The di-

rection of the web would, of course, de-

termine the direction of the column of air

whether vertical or horizontal. Which
would be the better way?"

259. Discussion by J. H. Toupet.*

My personal opinion of this matter is

that the more sound-proof wall would

probably be the one built with webs hori-

zontally, for the reason that there is less

chance for air currents to develop in a

horizontal trough than there is in a ver-

tical one, since the difference in tempera-

tures provokes the air currents. How-
ever, as a building proposition, all tiles

should be laid vertically, as they are able

to carry much heavier loads in that way,

and are designed to be erected in that way.

As a matter of fact, I think very little dif-

ference wil be found in the sound-proof-

ness of the wall built either way.

I would think that a sound-proof wall

could be built of two layers of tile, or of

a thicker tile which would provide two
separate compartments, while the usual

partition tiles have only one cell on ac-

count of its being thin. If the tile had

two cells, it is very likely that the sound

waves would be broken, or more so than

with a single web. While not an acousti-

cian, this is my belief in the matter.

Ideal Contracts Are Rare.

"In putting a price upon any sort of

work one realizes that there is a price at

which under the most favorable condi-

tions one can do the work," remarked
Leonard C. Wason, president of the Aber-

thaw Construction Co., Boston, in a re-

cent paper. There are contingencies which
arise in the course of a job which are not

included in the ideal program. Some of

these can be removed by foresight and
good management, others seem to come
under the class of "unavoidable." The
bidder must not only decide the cost

under average conditions, but must judge

whether the conditions of the proposed
job are average or special. He must
balance the probabilities of unforeseen cir-

cumstances and decide how narrow a mar-
gin he dares to leave between the actual

possible cost of the work and a living

profit. The wisest heads are not com-
monly those who disregard difficulties.

CORRESPONDENCE
One-Course Concrete Sidewalk

In regard to the wearing qualities of

one-course or "monolithic" sidewalk as

laid in this city during the year 1911, I

desire to state that this class of construc-

tion did not prove as satisfactory as was

at first anticipated. The failure was, in

our judgment, due to several causes, some
of which are as follows

:

1st. The walks were laid late in the

fall and had not become thoroughly "set"

before freezing and wet weather.

2nd. The nature of the mixture is

such that it is necessarily more or less

porous even after it is "set," and this

adds to the liability of its being damaged

by frost.

3rd. Great difficulty was experienced

in finishing the surface, as it was next to

impossible to work the coarse material

down from the top and edges, leaving the

surface uneven with ragged edges and
joints.

The result of last year's experience has

been that about 75% of the "monolithic"

walks had to be torn up and rebuilt or

resurfaced ; and the 1912 specifications

call for 3%" base with %" topping of

1 to Ij/i mixture troweled to a smooth
surface.

We have this year received bids as low
as 8 cts. per sq. ft. for sidewalk under the

latter specifications, which is cheaper than

was paid for "monolithic" mixture last

year.

D. H. Blossom.
City Engineer, Salt Lake City.

A Patent Decision in Reinforced
Concrete Construction.

About five years ago the Ransome Con-
crete Co. brought suit against the Ger-

man-American Button Co., Rochester, N.

Y., for alleged infringement of Patent No.

694,580, granted March 4, 1902, to Ernest

L. Ransome. The defendant had con-

structed a building in Rochester, N. Y.,

of monolithic reinforced concrete con-

struction. This building had reinforced

concrete belt courses, which were cast in

one piece with the floor slab, and which

formed the lintels over the windows.

The building also had reinforced con-

crete curtain walls, the ends of which

were rabbetted into the columns and
which extended upward to form the win-

dow sills. With reference to the floor,

this extended over the tops of the exterior

columns, so that the floor formed a cap on
the top of each exterior column.

The building thus constructed formed,

according to complainant's bill, an in-

fringement on claims 5 to 10 of the patent

in suit, which claims are published

below.

Under date of June 26, 1912, Judge
Hazel, sitting in the District Court of the

United States, Western District of New
York, rendered the following decision

:

"A decree may be entered, with costs,

holding claims 5 to 10, inclusive, valid,

and infringed by the defendant cor-

poration."

After that time an injunction was

granted. An appeal has been taken by

the defendant, which will be heard prob-

ably in October, and in the meanwhile the

injunction will not be effective until the

appeal has been decided. It will be noted

that all the claims in the suit have been

found valid and infringed.

Following are Claims S to 10 re-

ferred to

:

5. A reinforced concrete floor extend-

ing to the exterior face of a building,

and there forming a belt course with a

downward extension forming heads or

lintels to the windows below, substan-

tially as described.

6. A reinforced concrete floor extend-

ing to the exterior face of a building and

there forming a belt course, capping the

piers and windows below, substantially

as described.

7. A reinforced concrete floor extend-

ing to the exterior face of a building

with an upward window-sill extension,

substantially as described.

8. A reinforced concrete floor extend-

ing to the face of a building and there

forming a belt course with an upward

window-sill extension, substantially as

described.

9. A reinforced concrete floor extend-

ing to the face of a building with down-

ward and upward extensions, substantially

as described.

10. A reinforced concrete floor ex-

tending to the face of a building and

there forming a belt course and with

downward and upward extensions, sub-

stantially as described.

Alexis Saurbrey.

New York.

Comparative Tests on Concrete and

Clay Pipe.

Appended hereto is a copy of a report

on tests made at Colorado Springs on

concrete pipe. The concrete pipe was not

sufficiently aged, but the tests sufficed to

show to those present, including represen-

tatives of both the Denver and Pueblo

clay manufacturers as well as members of

the City Council of Pueblo and Colorado

Springs, the superiority of concrete pipe

over salt glazed vitrified pipe for sewer

purposes.

It has been my endeavor to secure state-

ments from responsible engineers and ob-

servers regarding the merits and demerits

of both concrete and clay pipe for sewer

purposes, with a view of eliciting informa-

tion from many sources, which could be

tabulated and some conclusion arrived at.

It is of the greatest importance in this

connection that any statements shall be

complete and include all the circumstances

affecting failures, where failures were re-

ported, including elements of manufacture

and laying, and all conditions attendant

upon the failure. It will be of the great-
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est possible service to officials of commu-
nities, to engineers and contractors to

have this information and to have it com-
plete.

We had a yisit recently from a commit-
tee appointed by the council of the City of

Vinita, Okla., to examine our concrete

pipe plant, our concrete pipe, etc. Some
of the expense of these examination trips

might well be devoted to compiling such

information. So far from tests that we
have had access to and those we have had
made for us, it would appear that there is

no ordinary vitrified salt glazed pipe that

will compare with the concrete pipe in

withstanding hydraulic pressure.

E. C. Van Diest.

Sec. The Colorado Concrete Mfg. Co.,

Colorado Springs, Colo.

Colorado College.
July ISth, 1912.

Report on Comparative Tests on Colorado
Springs Concrete Pipe and Pueblo

Clay Pipe.
Compression Tests.

Concrete. Clay.
Size 6" 12" 6"
Age (Days) 67 90
Mark B4 A 11
Length (over all) 26" 32" 20"
Wt. top box and sand 100 190 100
Crushing weight 3960 3190 3920
Crushing wt. per ft 1830 1470 1810
Hydraulic Pressure Tests.

Concrete. Clay.
Size 6" 6"

Age (Days) ... 67
Mark H S
Length (over all) 26" 26"
Pressure 54 lbs. per sq. in. 16 lbs. per sq. in.

Notes:
_
Concrete Pipe—At the pressure of 54 lbs. the

pipe did not break. Air was forced out and
water was seeping through the pipe, but there
were no streams of water leaving the pipe.

Clay Pipe—At the pressure of 16 lbs. the pipe
broke longitudinally. Before that time no water
seemed to be passing through the pipe.
Drop Tests (the weight of ball used was Hi lbs.)

Concrete.
Size—6".

Age—67 davs.
Mark—B3, B and B2.
Length—26".

Drop

—

Blow 1 No effect.

Blow 2 No effect.

Blow 3 No effect.

Blow 4 Sm.ill hole.
Blow 5 Cracked.
Blow 6 Crack widened
Blow 7 Hole increased
Blow 8 Large hoi

12"
No effect.

Cracked
lengthwise.
Crack in-

creased.
Smashed.

Size—6".

Mark—10, 2 and 9.

Length—26".

Cracked

Cla

Drop

—

Blow 1

Blow 2
No effect.

Cracked
lengthwise
Cracked

Smashed.
12"*

No effect.

Smashed.

Blow 4 Smashed.
(Signed) Geo. E. ]Martin.

(Professor in charge).

*With the consent of the interested parties a
length of Denver Clav Pipe was used for the
12" Drop Test.

An Interesting Failure of Concrete

Footings.

We had a concrete failure last fall and
winter which we think of interest. We
had dug a basement and encountered a

small spring, which flowed part way
through the basement and then disap-

peared into the shale bottom of basement.
We placed the concrete footings and

they dammed up the flow so that the

water backed up. We covered the foot-

ings with tarred paper and manure, being
afraid of freezing. The second dav the

footings were entirely covered with water.

The footings did not freeze, as we ex-

amined them every day.

In the spring, when uncovered, the con-

crete was a complete failure, being a

mass of gravel with only small portions

partially set. Concrete was discolored

with the manure and we believe that the

ammonia in the manure, which was
soaked out by the water flooding the foot-

ings, was responsible for the failure.

Concrete placed same day and covered

the same way, but on a higher level, came
out in good shape.

The Piper Construction' Co.,

E. F. Piper.

Great Falls, Mont.

[In regard to the possibility of any ac-

tion of ammonia solutions on concrete, the

reader may be interested in the discussion

under Consultation Item 255, pubhshed in

this issue.

—

The Editors.]

Concrete Tank Construction

This tank is 18' in diameter, 32" high,

and has a capacity of 175 bbls. The bot-

tom is made the shape of a saucer, with a

drain pipe in the center. The cost of build-

ing this is about one-half the cost of a

square tank of the same capacity with the

same material.

After selecting the site for the tank the

first thing to do is drive a long iron rod

exactly in the center. Drive it solidly

enough so that it cannot be easily moved
out of place.

As the tank is 18' in diameter, take a

board about 10' long and bore a hole in

one end of it big enough to go over the

iron rod. Then 8' from this hole drive a

large spike, and another spike at 9' from
the first hole.

By placing this board on the iron rod

and swinging it around on the ground, we
get the circle for the plan of the tank.

After getting this circle dig a trench about
2' deep and 1' wide and fill with concrete

for a solid foundation.

The posts for the form should be driven

about 3' apart around the circle, using the

board already spoken of to get them in

a perfect circle. These posts must be

braced at the bottom to make them firm,

so they will not give. Then level from the

stake in the center to each post to get the

tank level. The boards used for forms
may be ;/2"x4" and 18' long. This ma-
terial, when placed in water over night,

can be easily bent in a circle.

On the inside, the form is inclined, the

wall being 12" wide at the bottom and 8"

at the top. This gives the ice a chance to

heave without breaking the tank.

To get the circle for the inside form
the stakes may be driven into the ground

;

and after the boards are nailed on. We
ran a long brace through the center, laid

on the ground, and ran a short brace from
each post to the center. We also ran one
from the top of each post about 5' in on
the bottom brace.

The stakes are then sawed off and the

form can be lifted out while laying the

floor.

For reinforcement we used woven wire

fencing 30" high, made so that it rested

about 4" from the outside of the form.

The ends must be capped and wired. This

tank has given great satisfaction, having
passed through a winter with the mercury
40° below zero. It is the only tank being

built in this part of the country.

H.\RRY B. Gill. .

.

Independence, Iowa.

The Cement Market in Finland

Up to about 15 or 20 years ago, the

consumption of cement in Finland was but

slight; for building purposes there were
used only lime, clay and sand—of all of

which that country has inexhaustible sup-

plies. But the introduction of reinforced

concrete construction has caused a great

demand for cement. Most of that used

in the country comes from Germany and
Denmark ; a small proportion from Swe-
den; and more recently, Russian has been
imported.

According to the governmental statis-

tics, the importations of cement in the last

decade have been as follows

:

Tons. Tons.
1902 20,700 1907 61,900

1903 22,501

1

1908 53,400

1904 25.nU(l 1909 66,900

1905 30.500 1910 78.400

1906 43,700 1911 98,600

This shows nearly a five-fold increase.

Of. course the general industrial condi-

tions of the country have had an influence.

In 1908 the strikes and lock-outs which oc-

curred in nearly every town affected the

cement imports.

Since 1909 there has been much build-

ing in Helsingfors, Abo, Tammerfors and
Wyborg. This is due to the constant in-

flux of the rural population to these cities,

and the efforts of the middle classes of
the population to own their houses. The
latter cause has been the means of found-
ing innumerable stock companies and
other corporations, for the purpose of

building dwellings ; and now these occupy
whole quarters of the large cities.

As regards the countries which have
delivered cement to Finland in 1910 and
1911, the following figures will be of in-

terest :

1910. 1911.

Tons. Tons.
Germanv 38,528 45,250

Denmark 27,297 40,355

Sweden 10,479 . 8,978

Russia 884 2,380

Norwav 774 1,139

*Total 78,439 98,581

One cause of the increase in Russian
shipments was the building of garrisons

for Russian troops in Finland, the use of
Russian cement being stipulated—which
was rather "rubbing it in." The total

annual consumption of cement in Finland
is now between 485.000 and 500.000 bbls.

The cement is usually bought by com-
mission agents who have business connec-
tions with' the building societies, municipal
corporations, the management of the Fin-
nisli railways, etc. The cement is sold de-

livered at the port of arrival or the near-

est railway station ; usually "C. O. D.,"

through a bank or against a three months'
draft on a London or a Berlin bank. The
Swedish firms sell heavy consumers
against a three months' note.

*Scattering not given.
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The Chahles River Bridge, Rosion, Looking Westwaud.

The Charles River Bridge, Boston.

We are glad to publish the following

letter, with the accompanying illustration;

and will say in explanation that it has

been almost impossible to get a clear, de-

tailed view of the Charles River bridge

from the point selected by the pho-

tographer in the August issue. The letter

follows

:

In your issue of August, 1912, page 44,

you published an illustration of the con-

crete bridge over the Charles River. Bos-

ton, which was built by the Boston Elevat-

ed Ry. Co. It seems to me that the illus-

tration does not do justice to the struc-

ture, and I therefore send you the accom-
panying photograph, showing the bridge

from the Boston side looking westward,
toward Cambridge.

George A. Kimball.

Ch. Engr. Bureau of Construction, Boston
Elevated Ry. Co., Boston.

A Concrete Plant for Cold

Weather Construction.

Within a few weeks now, precautions

will have to be taken when running con-

crete, and some of the methods used suc-

cessfully during the past winter are of

interest.

During the winter of 1911-12, the Aber-

thaw Construction Co., Boston, erected a

4-story reinforced concrete machine shop

at Lowell, Mass., for the Lamson Consol-

idated Store Service Co. This reinforced

concrete building is 150' by SO' in plan and
has brick curtain walls. The general pol-

icy of the contractors is to heat both the

sand and the stone in freezing weather.

However, on this, only the sand was heated

as the owners who provided the heat had
not sufficient steam capacity to heat the

stone also. The stone was received in

cars and while the car was on the siding

precautions were taken to keep snow out

of it by canvas covering. The sand was
delivered in wagons and dumped directly

onto steam pipes laid on the ground and

furnished with a continuous supply of

steam during the day time only at about

12 lbs. pressure. To supplement this the

contractors used flexible rubber steam

hose and iron pipes which were thrust into

the sand heaps in specific places where
there was reason to doubt the temperature

of the sand. The water was leated by
having a steam-pipe reaching to the bot-

tom of the water barrel, and salt was
added generally in the proportion of about

2 per cent of weight to the amount of the

cement used, the percentage being varied

slightly as the temperature changed.

After examining the ground it was de-

cided to place the mixer and hoisting tow-
er at the north side of the building and to

omit the building of one' bay at the west
end of the ground floor, so as to allow
industrial cars with the coarse aggregate

to be pushed through at the proper grade.

Quick unloading chute, extending from
the side of the standard gauge cars, was

used, the material being dumped into a

square-bodied dump car.

After being mixed, the concrete was
dumped into a hoisting bucket which is

standard with this concern in all its

construction work. A steel hoisting tower

was used with the boom moving the steel

and centering to the upper floors. The
distributing of the concrete was done with

V-shaped Koppel cars, the length of car-

riage from the mixer to the point where
it was placed on the job in question aver-

aging less than 100 feet. The method of
distribution with cars, which take an en-

tire four-bag batch at one time, is very

much more conservative in retaining the

heat in the mass than when concrete is

distributed in barrows. It should be add-

ed that salamanders were used after plac-

ing the concrete in each floor and the

building enclosed in canvas floor by floor.

The building was designed by Lockwood,
Greene & Co., Boston.

Diagrammatic Elevation, Showing Arrangement op Mixer and Tower for Handling
Concrete Work in Cold Weather.
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Annual Meeting of the American Highway

Association

With the program of the American

Road Congress at Atlantic City only

about half finished as Concrete-Cement

Age goes to press, the meetings are very

generally felt to have been successful

in fulfilling the purpose for which or-

ganization was made. From an official

standpoint the attendance and repre-

sentation at the Congress have been re-

markably good. A majority of the states

are officially participating in making the

meetings truly national in scope and in

the influence which may naturally be

expected to result from so important a

convention.

The Exhibition

From another viewpoint—that of the

exhibitors at the Congress—there is not

unanimity in endorsement of the event.

Men who have gone to the pains to make

elaborate exhibits of road-making equip-

ment and materials and of allied prod-

ucts have not discovered a great number

of definite business prospects for the

reason that contractors and unofficial

engineers are not attending the Congress

in large numbers. There is a further

feeling that Atlantic City has not af-

forded ideal opportunities for such an

exposition. In the first place, it is not

centrally located. It is not readily ac-

cessible to the many prospective buyers

of road equipment in the Middle West,

where so much work is being and is to

be done. Further, Atlantic City is a

playground and not a market-place, nor

is it conducive to sober thought. The

exhibits in the big hall on the Million

Dollar Pier are not even accorded first

place. The central part of the hall is

reserved for dancing and moving pic-

tures. The evening scene is a miniature

Mardi-Gras—a storm of confetti, a swirl

of dancers, a mistiness of colored lights

and festoons—all this brushing by 15-

ton road rollers, rock crushers and the

like, to the great inconvenience of manu-

facturers. Pink-gowned creatures in

suede pumps are inimical to the sale

of road equipment. All this is very un-

fortunate. The Congress— the papers,

the discussions, the academic features

—

is a success and practically everyone

present is convinced that much public

good will result; but the exhibitors must

to a great extent count their profits in

the satisfaction of having aided a worthy

movement, the continuance and spread of

which will ultimately give them their

reward.

Concrete the Recognizea Boad Material

With the leaders in the administration

of public road work in this country on

hand at the meetings, with experts from
other countries as well, it is really a

remarkable fact that concrete, among the

very newest of recognized road-making
materials, is on every hand the predicted

road of the future. It is unhesitatingly

endorsed as the most economical road

material in this new era of the motor
car. In the days of the horse-drawn

vehicles' predominance, when the disin-
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tcgrating wear was mostly that resulting

from horses' hoofs, and when the

straight-down pressure of wheels had a

tendency to bind the road materials more

closely, with a minimum of attention to

upkeep, the more or less loosely bound

road surfaces are felt to have answered

very well. But, as pointed out by W. A.

McLean, Toronto, Provincial Engineer of

Ontario, the disintegrating tendency of

the automobile is entirely different. A
shear force is exerted and not a straight

compressive force, and it is a shear force

which multiplies in squares so that a

motor car going 40 miles an hour, as

is now common, is tearing at the road

surface with a force 16 times as great

as that exerted by the 10-mile-an-hour

car. Thus are the road experts being

converted to concrete as an economical

material sufficiently vi-ell-knit in its na-

ture to resist the increasing wear.

J. E. Caron, Minister of Agriculture

and Roads for the Province of Quebec,

in his address at the Wednesday morn-

ing session, in which he spoke chiefly

of Canada's portion in the work on the

Quebec to Miami highway, told of the

mile of concrete which is being put

down as an experimental section of the

road, nearly all of which is completed.

He said

:

I am particularly interested in the Port-

land cement concrete road and I believe

that it is the economical and lasting

highway.

Henry G. Shirley, Ch. Eng. State

Roads Commission of Maryland, deliv-

ered an address Thursday morning in

which he kept exclusively to the topic

assigned him—that of "Road Accounting."

Off the platform, however, he discussed

several stretches of concrete road which

are being put down in his state this year

at about $1.00 a sq. yd., and he is tre-

mendously enthusiastic over the material

for main roads where the severest con-

ditions are to be withstood. This is

not merely prophecy without basis with

Mr. Shirley, because 4 years ago he put

down a 100-ft. section and 3 years ago

a 700-ft. section of 2-course concrete,

consisting of 5" of 1 :3 :5 cement, sand

and stone and 2" of 1:1^:2 cement, sand

and stone chips, allowing no more than

20 minutes between courses. This was

done by the commission at a cost of 97

cts. per sq. yd., and Mr. Shirley says the

result is a piece of perfect road. This

work is at the outskirts of Whitehall,

Md.. and is subjected to heavy wear.

S. Percy Hooker, former New York
State Highway Superintendent and now
State Superintendent of Highways of

New Hampshire, delivered an address

Thursday morning on "Administrative

Systems of Road Maintenance." Mr.

Hooker was asked, at the close of his

address, in which he laid down an ex-

cellent plan for the partial and quick

repair of highways, at what he estimated

the maintenance cost per mile of bitum-

inous macadam. Mr. Hooker, taking

roads at $12,000 a mile as a basis, put

the maintenance charge at $600 per mile.

He said good-naturedly : "Bituminous

macadam men will try to make you be-

lieve there is practically no maintenance

charge, and I am looking at one of these

men at this minute, and yet on one of

his roads we spent $700 a mile in

maintenance."

Such are a few developments of the

Congress which reveal in a measure the

trend of thought as to the future

highway.

The Work of the Congress

The business of the Congress has been

taken up in two main divisions. The
first two days, Sept. 30 and Oct. 1, were

allotted to road users and the meetings

were under the direction of the Ameri-

can Automobile Association. There

were few lapses in the program as an-

nounced, and a large amount of valuable

discussion and many thoughtful papers

and addresses were the results. Logan
Waller Page, Director, United States

Office of Public Roads, and President of

the American Road Congress, called the

convention to order, also making an ad-

dress which outlined the purposes of the

Good Roads movement, as expressed in

the Congress, and which sketched the

various branches of the convention work

to be undertaken. Mr. Page has found

much satisfaction in the fact that the

second day's sessions found 25 state

highway departments officially repre-

sented, and 56 states, provinces and

countries represented by official, semi-

official and citizen delegates.

Following Mr. Page on Monday, intro-

ductory remarks were made by Robert

P. Hooper, presiding officer of this sec-

tion and President of the American
Automobile Assoc. Charles Thaddeus

Terry, chairman of the A. A. A. legis-

lative board, made an address on "Mak-
ing Automobile Law," and N. P. Hull, of

the National Grange Legislative com-

mittee, on "The Farmer and His Road
Using."

Gov. Woodrow Wilson, Democratic

nominee for the presidency, delivered an

address at the Monday afternoon session,

in which he welcomed the Congress to

New Jersey. He took a decided stand for

the Good Roads movement and for federal

aid in the work, and dryly remarked that

he considered that such a position on his

part was merely correlative with being

a rational human being. Other Mon-
day addresses were : "A National Sys-

tem in Marking the Roads," by Powell

Evans, President Automobile Club of

Philadelphia; "Organized Effort vs. Indi-

vidual Effort," by H. L. Vail, county

commissioner, Cleveland, O. : "Why New
Jersey Opened Her Gates," by Walter E.

George, a state senator identified with

the Good Roads movement, which had

some of its earliest state organization in

New Jersey; "How to Work for State

Aid," by Joseph H. Weeks, chairman.

Good Roads Committee, Pennsylvania

Motor Federation.

Hlgrliways from the Road Users' Standpoint

Tuesday's sessions were occupied with

a continuation of the road users' special

interests and included a paper, "The

Maine Plan," by J. C. Scates, Sec'y. Maine
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Automobile Association ; "National Old

Trails," a paper by Judge J. M. Low,
National Old Trails Road Association,

wbich was read in the author's absence;

an address by Mrs. Donald McLean,
Honorary President-General, Daughters

of the American Revolution, expressing

sympathy with the movement to restore

and maintain these old national highways.

Judge H. C. Gilbert, Kansas City, Mo.,

who became ill after reaching Atlantic

City, and D. W. Shackleford, Congress-

man from Missouri, who did not appear,

failed to present their papers touching

upon federal aid in road work. Tuesday
afternoon "Business Organizations as

Good Roads Accelerators" was discussed

by G. Grosvcnor Dawe, chief of the edi-

torial division of the Chamber of Com-
merce of the United States. "How to

Encourage the 'See America First' Idea"

was the general subject of a symposium
to which Interesting contributions were
made by Preston Belvin, Pres. Virginia

State Automobile Assoc; Dr. Joseph
Hyde Pratt, Pres. Southern Appalachian

Good Roads Assoc. ; S. S. Ballard, Sec'y.

Automobile Club of New York; Dell M.
Potter, Vice-Pres. Ocean to Ocean High-

way Association, and Frank D. Lyon,

Sec'y. New York State Automobile
Assoc. George C. Diehl, Buffalo, chair-

man Good Roads Board of the American
Automobile Assoc, presided at this

session, which developed the Idea of good
roads as a national asset in affording

lietter means of intercommunication and
a consequent interstate understanding

and nuitual interest.

Ways and Means at Wednesday's Session

With these two days' sessions lending

impetus to the Good Roads movement in

its popular aspect, esthetic consideration

and general interest, the more Intimate

discussions of .ways and means began
Wednesday morning, with Logan Waller
Page presiding. In the absence of Pres.

Taft, whose name was on the program,
and of Sec'y. of Agriculture Wilson, who
was to have represented him, the first

address was made by M. de PuUigny,

Eng. in Ch. of Bridges and Highways
of France, generally regarded as one of

the most important figures at the Con-
gress, not alone because of the excellent

road system of France, which he ex-

plained, in its administrative features, but

liecause of his general standing in the

profession. He officially represented the

French government at the Congress. He
was followed on the program by J. E.

Caron, Quebec, whose address has already

been mentioned, and by W. A. McLean,
Toronto, Provincial Engineer of Ontario,

who outlined the roads systems of all the

provinces of Canada. W. W. Finley,

Pres. Southern Railway Co., made an in-

teresting address on "Good Roads and
the High Cost of Living."

L. \'. Boughner, chairman of the High-
way Improvement Committee of the Civic

and Commerce Assoc, Minneapolis, made
a very interesting address In which he
revealed the importance and the methods
of publicity In getting public opinion for

Good Roads aroused to the point of stand-

ing a tax increase of $1.00 on $1,000. The
work along this line in Minneapolis and

in Hennepin county has been highly suc-

cessful. Better street work is the result

In the city and the beginning of concrete

road work in the county on an important

boulevard. Henry W. Anderson, Rich-

mond, Va., spoke on "Needed Reforms In

Road Legislation," making the interesting

point that many things are possible some-
times in highway development in using

the laws already In force but putting par-

ticular emphasis upon the urgency of

state control of all Important roads;

county control of secondary roads only,

and as an ultimate interstate development,

federal control and aid in road construc-

tion on highways which have great inter-

state value.

The Wednesday afternoon session was
In charge of an American Bar Assoc,

committee consisting of Frederick E.

Wadhams, Albany, N. Y., chairman;

William D. Sohier, Boston, and Henry D.

Estabrook, New York City. Mr. Sohier,

who is chairman of the Massachusetts

Highway Commission, presided and made
the opening address, in which he discussed

numerous features of modern highway
problems : the importance of the best

engineering service In planning and carry-

ing on road construction and maintenance

;

the fact that the greatest change which

has ever taken place in transportation is

practically upon us, entailing long freight

hauls by motor trucks and necessitating

new highway conditions to make possible

the highway development. He presented

many interesting figures showing the

trend of horse traffic downward and mo-
tor traffic steadily upward In Massa-
chusetts, where a census has been taken

in many localities.

Mr. Sohier was followed by Jas. H.
MacDonald, State Highway Commis-
sioner of Connecticut, and by Clarence A.

Kenyon, Indianapolis, who showed up the

folly of "working out road taxes"—a sys-

tem which still prevails in several states.

Gordon Reel, State Supt. of Highways,
of New York, who was scheduled for an

address on "Trunk Line Highways," was
absent.

Finance and Construction
Thursday morning the Finance Section

held sway in charge of and led with an

address by Lee McClung, Treas. of the

United States, and followed by the Ad-
ministrative Section in charge of Col.

E. M. Bigelow, State Highway Commis-
sioner of Pennsylvania.

Construction details are yet to be taken

up in later meetings, as outlined in the

September issue.

ChaniTe of N'ame
At the Thursday evening session the

Association re-elected all the officers of

the past year except that W. W. Finley,

Pres. Southern Ry.. succeeds W. C.

Brown, Pres. New York Central Lines,

as Vice-President. The name of the

Association is changed to American High-

way Association.

Investigation into the use for building

of concrete brick, reinforced with steel

reinforcement, have shown that these

bricks resist the atmospheric changes re-

markably well, and have a longer life

and better appearance after many years

Df service.

Accelerated Tests for Constancy

of Volume.

Many years ago the subject of "tor-

turing" Portland Cement by various

methods of hot and boiling tests to de-

termine Its constancy of volume was the

subject of discussion at leading engineer-

ing and scientific meetings. The "kiln"

test, the "ball" test,' the "boiling" test,

the LcChateller test, the steaming test

have all had their advocates and their

opponents. Many of them have come and

gone and the International Congress of

Testing Materials whose proceedings are

fully reported In another column, has

adopted the sensible plan of referring the

whole matter to a committee with In-

struction to Invite experiments by various

testing laboratories, and also to have
experiments made by an official testing

authority In each country concerned.

This country through the standard
specification of the American Society of

Testing Materials, concurred in by the

joint committee on concrete and reinforc-

ed concrete, has its steaming test for

constancy of volume and the govern-
ment board in its recently issued specifi-

cation has also adopted the test. While
other methods of testing such as the

autoclave and similar means may be

spasmodically suggested, it would seem
that before adoption generally or in par-

ticular they should come before some of

the regularly constituted tribunals for

consideration and adoption. "Too many
cooks spoil the broth," and this is espe-

cially so in the case of methods of test-

ing.

In dealing with the question of accel-

erated tests, both the specifications cited

recognize the possible unreliability of the

steaming test by guarding it with the

severest restrictions, making it not an

absolute test for the rejection of the

cement but one on which it may be re-

jected merely. With this judgment be-

fore us. the question arises whether the

steaming test of exposure to steam at

atmospheric pressure above boiling water

should "right off the bat" be superceded

by treatment under 20 atmospheres as

described in the newest of these methods,

and without further examination or cor-

roboration on the part of any of the

recognized authorities in the art.

. A CORRECTION.
On page 35 of this issue, the second

or maximum deflection of the 8-inch

wall was .055" instead of .005" which

was first deflection under a load of 10

tons. The maximum load, causing the

.055-in. deflection, was^ 300 tons.

Frankfurt on Main has recently seen

the completion of a large theatre of

reinforced concrete. This building has

been a striking demonstration of the pos-

sibilities of using concrete for buildings

w-here architectural beauty and artistic

interpretation are the greatest require-

ments, aside from the fireproof construc-

tion.

To prevent concrete slabs from atmos-

pheric attack, they should be dried after

leaving the press, and then coated with

1 layer composed of benzine or be.nzole

with 1 pint beeswax. Then they should

be washed clean in water and left ex-

posed to the air for several days, after

which time they are stored to cure in a

dark, dry place.
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Sprinkling and Steam Treatment Combined in

Concrete Products Curing Rooms.
BY A. E. CLINE*

In the plant of the Perfection Concrete

Co., Ltd., Winnipeg, Man.,t there are eight

curing rooms or kilns, varying only in

width, so that a typical one may be de-

scribed as follows

:

The kiln is 88' long, 9'8" wide between

walls and 7' between floor and ceiling.

The walls are built of 8" concrete block on

a 24"x6" footing, only the outside walls

going down below the grade line. The

roof of the kilns forms the floor of the

ornamental stone room above, and there-

fore is a flat reinforced concrete slab 6"

thick.

The floor is built as follows: First 6"

of gravel, in which is laid a 4" tile drain

running from rear to front where it con-

nects with the sewer. (By front of kiln

is meant the end next the machines.)

The ties of 3"x6" tamarack are leveled

on this, and the three tracks of 12-lb. rails

spiked to therri, then 4" of concrete are

run in, covering the ties and holding the

rails firmly in place, but not high enough

to interfere with the car wheels. A small

catch-basin at the rear of the kiln con-

nects with the tile drain and the floor is

graded to it. The floor drops 4" in its

entire length to give easier grade for the

cars and drainage for the surplus water.

At the rear or outside end of the kiln

there are two sets of double swing doors,

hung on heavy hinges only 1' apart, one

set opening outward and the other in ; the

latter being used in the cold weather only.

These doors are made of two thicknesses

of ship-lap with a layer of insulating paper

between, and are made to close tightly.

At the inside or front of kiln there is a

10-oz. duck curtain, well oiled, and simply

hung from the top and fastened to a

round stick at the bottom, for weight and

to roll it up on. At the sides it is held

between two boards, the outer strip being

hinged and held in place by a wooden but-

ton as shown by sketch. There are trans-

fer tracks at either end of kiln.

•Superintendent of the plant described.
tSee CoNCRETE-Cement Age, July, 1912, p. 35,

for description of plant. Tne information here

has been supplied since and treats particularly

of curing methods.

condenses on the block, tile or pipe. The
temperature averages about 100° Fahr.

Details of Application.

Along the front of the kilns, close to

the main steam pipe, is a 2" main water

pipe with city pressure. At the center of

the kiln this connects by tee and valve

with a V/2" galvanized pipe, which runs

nearly the full length of the kiln and is

fastened to the underside of the roof by

Or/Ji^/Tven/i^/0/onen)orr7hers

l^^^eampipc

^ (^rzrt^/^///ff^^ "STSg
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^^ 'Croir Fi/e

Cross Section of the Kiln.

Steam is taken from a 60 h. p. boiler,

which is located 70' from the nearest kiln,

in a XYi" main pipe which runs across

the top of the front end of kiln. From
this, by a tee and valve, a 1" pipe is taken

off and goes down the side wall to within

a foot of the floor, where it turns and

runs nearly the full length of the kiln.

Beginning 8' from the front, a Vz" pipe is

taken from this every 16'. This 5^" pipe

is 8' long and perforated with 1/32" holes

every 6", with a cap on the end of the pipe.

Steam pressure at the boiler is usually

about 40 lbs., but a reducing valve in the

main pipe lowers this to 5 lbs., which is

just enough pressure to drive the steam
the full length of the kilns, so that it

comes from the pipe just as wet steam and

wires embedded in the concrete. Every
10' beginning S' from the front, there is

fastened to this by a tee and Ys," angle

valve, a common 3-arm revolving lawn
sprinkler—that is, the head and arms only

are used and are put on upside down. In

the arms all holes but one in the ends are

closed and three new holes put in on top of

each arm, so that the water will be sprin-

kled evenly all over the kiln. Thus with

these valves at the sprinklers the entire

kiln can be sprinkled at once, or only such

part as is desired.

For the products, the regular 3-deck

block cars are used. The kiln will hold

eleven of these on each track or ii in all,

so that each kiln will hold the day's run in

block.

Tramfsr 7rhcff

jW^
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1 his 6-ton truck of Sergeant and Sullivan, Engineering
I ititractors, New York, is doing the work of 12 teams, cost-

iiii: $5. CO each per day. It makes trips each day over a

7 mile route with grades up to 16 degrees. Its average load
1^ 110 sacks of cement—1U460 pounds.

What do you buy on

—

history or theory ?

Mack
has been in service 12 years.

Saurer
g has been in service 18 years.

| S

I Hewitt I
= has been in service 10 years. W

B What other trucks may or may M
g not do is a matter of theory. What g
g ours have done is history. B
M Capacities; 1, lyi, 2, 3, 4, |
1 i'A, 5, 6H, 7 'A and 10 tons g
M Our Eniriiieering Department is at your S
H service for determining the value or variety 5
Inf

motor-truck equipment for your special |
needs. ^

Send for data on truck service for engi- g
g neers, contractors, builders and manufactur- g
I ers and dealers in iron and steel products. =

a International Motor Company
g General Offices: Broadway and .>7th St., ^
s New York |
M Works: .\lIentown, Pa.; Plainfield. X. J. M
= Sales and Service Stations: =
^ New York, Chicajo, Philadelphia, Boston, Cleveland, Cincin- =
3 nati, Buffalo, Baltimore, Newark, Pittsburgh, St. Louis, At- ^S l-inta. Kansas City, Denver, San Francisco, Los Angeles and ^3 other large cities. ^S

Canadian

Fairbanks-Mo

Sale Agents
;

>mpai]y, Ltd., Montri

CLAMPS
The riglit kind of clamps save money in all kinds

of concrete work, in the field or in the shop. The
man who nails or wires his forms loses time, money
and satisfaction.

Our clamps for concrete
contractors arc instantly ad-
justed, and easily released.
Tlicy hold llie centering ri^id,
On the .lamp shown here, a
imn of the screw arm docs it.

We handle clamps for con-
tractors, Mock Mtakcrs, car-
penters and cabinet makers.
No device you can buy will
pay for itself so quickly as
a clamp. Our clamp catalog
is an interesting book.

Hammacherr Scblemmer
&Co.

4th Ave. and 13th St.

New York. Since 1848

«=!f
1

If y

need

clamp:

The Auxiliary Ratchet Lever: insures more Power
than the orciinary one

lever bender. Our BAR BENDER No. 5 is specially valu-

able in Reinforced Concrete work.. Portable, instantly ad-

justable to all shapes of stock up to li"- Send for booklet

of all sizes of improved bar, eye, "U"and ring benders.

VAN DORN'S
Steel

Joist Hanger ;^
Specially Adaptable for

Cement Building Block Gonstructioii, Brick

Walls, Wood and Steel Beam Girders
SEND FOR CATALOGUE

TheVan Dorn Iron Works Co.
CLEVELAND, OHIO

Structural Steel and Ornamental Iron Workers

October, I<)12 In writing Advertisers please mention CONCRETE-CEMENT AGE [71]
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Door of Con-

The block are left in the kiln for two

days; steam is turned on at night or as

soon as kiln is filled, and kept on contin-

uously for 24 hours and then turned off to

let the block cool before going to yard.

After the first day, the block are sprinkled

every 6 hours.

With the concrete tile made by the

Pauly system, the tile are placed in kilns

as fast as cars are filled, the steam being

turned on as soon as the first car is put

in, and these are sprinkled every 4 hours

and steamed continuously for 3 days.

In regard to "double system of curing"

I may say that I regard the steam and

sprinkling together as one system and use

it on all products going into the kilns.*

There was at one time considerable dis-

cussion as to whether or not watering a

block after steaming did any good. I

found by actual tests that a block thor-

oughly sprinkled after coming from the

steam room, showed SO lbs. per sq. in.

greater strength at the end of 3 months

than one not sprinkled.

This double system was primarily in-

stalled for the hollow tile and sewer pipe,

but on trying it on the block, it seemed to

work so well that I have adopted it for

all. While the sprinkling may not be

necessary, I am satisfied that it gives a

better product on all semi-wet mixtures,

and the expense is small. Water drips

from the flat roof of the kilns, but I have

yet to see any product spoiled ; it is merely

additional water. If coming from nail

heads or rusty pipe it might stain them,

especially in white faced work. In such

cases, I would cover each car with insu-

lating paper and depend on steam curing

alone.

A real case of the destruction of a

building by cement was recently noted in

one of the daily papers. This was the case

of a large brick warehouse in a New Eng-

land city, which was loaded to the roof

with bags of cement. The building col-

lapsed, and here there was no doubt that

cement was the cause of the failure.

*These last two paragraphs were sent on after

the foregoing description in response to a re-

quest for further information as to the double
system.

—

Editors.

A New Clinker Cooler.

In the July issue, page 62, the clinker

cooler at the plant of the Inland Portland

Cement Co., Metaline Falls, Wash., v.as

shown. This cooler was designed by Ray-

mond R. Bear, Ch. Engr. of the Lehigh

Portland Cement Co., and while compara-

tively new, has demonstrated its efficiency.

It consists essentially of a series of

superimposed hoppers, as shown in Fig. 2,

carried on light vertical uprights. The
upper edge of each of the hoppers is above

the angle of repose of the material fed

into the hopper. No material can be lost

by overflow.

An internal air-cooling arrangement is

provided by a vertical pipe, as shown in

Fig. 2. The openings in this pipe at each

hopper are protected by a suitable hood.

Cold air under light pressure is forced

through this pipe.

The hot clinker, or other granular ma-
terial, is fed into the top from a chute, and
under normal conditions, forms conical

mrnMm^
ric.\L Section

piles in each hopper as it is fed down; it

is rapidly and thoroughly cooled.

While presiding over the Cement Sec-

tion of the Sixth Congress of the Interna-

tional Association for Testing Materials

in New York, Robert W. Lesley made a

few remarks on the subject of newspaper

attacks on concrete as a new material.

Mentioning the recent accident at Dam 26

on the Ohio River, where, according to all

reports in the daily and scientific press,

the whole dam floated down the river

without any evidence whatever that con-

crete was in any way at fault, he stated

that investigations had shown that this

dam was simply a concrete boat, not prop-

erly anchored, which floated down the

river with all the wickets and other con-

struction upon it. Cement was in no way
responsible except for holding the boat

togethw.

mi^

1. Vertical Clinker Coolers a

THE Inland Portland Cement
Metaline Falls, Wash.
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IDEAL BLOCK MACHINE
equipped with Automatic Tamper, Scraper
and Finisher and Core Actuator. This
combination is unequalled.

The Combination That the Ideal Concrete

Maker Logically^Comes to:

—

The IDEAL Interchangeable Block
Machine.
The IDEAL Automatic Power Tamp-

The Automatic Scraper and Finisher.
The IDEAL Automatic Core Actuator.
The IDEAL Automatic Material Con-

veyor and Feeder,
The IDEAL Continuous Proportion-

ing Mixer.

Judge it by Output and
Quality

—

That is what measures

your profits

From the standi)oint o!
.

i)ro(Juction, Ideal Concrete

Machinery is without an equal. Repeated tests give

it an average output 25^^ higher than that of any
other type of machine. It makes seven more blocks

to a barrel of cement without sacrificing an ounce of

strength.
In tact, Ideal blocks have unusual strength. An 8x8x16

block, crushing at 60 tons, will stand a pressure in a wall

equal to 1600 feet high. Best of all—from the standpoint of

form, Ideal Blocks excel—perfect in design with no crum-
bling or chipped edges.

A perfect product is the first advantage of

Ideal Machinery, but there are many
others well worth considering

For instance—its construction is on the unit plan. Each
machine is complete in itself, each feature of each machine
is complete in itself. Yet the diflferent machines and dif-

ferent features dovetail together perfectly. This enables
you to add to your equipment as you grow, having a unified

plant all the time, and the smallest possible investment.
This is especially advantageous to the man with small

capital wlio is just entering the Inisiness of concrete block
making.

A 160-page text book on Concrete Block Making—
the latest authority on the subject

We have just published a large valuable book that covers the subject of

modern concrete block making completely. To keep it out of_ the hands
of curiosity seekers, we send it only on a request accompanied by one
dollar. The book, however, really costs you less than nothing, for with
your first order amounting to ten dollars or over, we credit you with two
dollars. \ dollar pinned to a letter will bring it. Send it on today.

Ideal Concrete Machinery Co.
London, Ont., Canada South Bend, Ind., U. S. A.

We extend a cordial invitation lo visit our factory and office, to give

buyers an opportunity lo advise with us in selecting equipment.

October, ii)is In writing Advertisers please mention CONCRETE-CEMSyT AGE [73]
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Steel Arch Ribs and Gravity Concrete Efiui S'T O.N THE AtHERTON AvE. BRIDGE, PiTTSBUR

Steel Centers on the Atherton

Ave. Bridge, Pittsburg

Work on the Atherton Ave. bridge is

being pushed forward rapidly, and with-

out the least hindrance to the traffic on

the main line of the Pennsylvania R. R.

The bridge spans the railroad just a short

distance from shadyside station.

The contractor for the bridge is the

Cranford Construction Co., of Pittsburg.

The steel ribs used in the frame work of

the structure are being furnished by the

Blaw Steel Construction Co., also of

Pittsburg.

The use of the steel ribs eliminates any

possible interference with the heavy rail-

way traffic that passes beneath the bridge.

The archway opening is about as clear

during construction as it will be even

after completion.

The illustration shows the work as it

stands today and gives an estimate of the

size of the bridge and the work that is

being done on it.

broke the glass and concrete for an area

of about eighteen inches square, as

shown by the accompanying snapshot pho-

Resistance of Concrete to Shock.

The interesting case of the resistance

of concrete to shock was noticed while

the Severs hotel in Muskogee, Okla., was
being built. The contractor was the Sel-

den-Breck Construction Co., St. Louis,

Mo., Albert Cornish, field superintendent.

The sidewalk lights were Berger's "Ray-

diant," manufactured by the Berger Man-
ufacturing Co., Canton, O. Dewey Port-

land cement was used.

Sewer contractors were working re-

cently in a sewer ditch adjacent to the

hotel building. A railroad tie 8" x 10"

was blown from the ditch about 60 feet

in the air (to the fifth story of the hotel

building) alighting on end on a panel of

the sidewalk light. It did not break

through, but made an indentation on the

sidewalk about three inches deep, and

Detail View Showing Effect of Falling
Railroad Tie on Sidewalk Light.

tographs. This indicates high tensile effi-

ciency of reinforced concrete for sidewalk

construction. About half the pieces of

glass were broken, the remaining pieces

matter is that the whole panel of side-

being intact. The surprising part of the

walk light was not disturbed, nor the re-

inforcement completely broken.

THE MOST COMPLETE AND INSTRUCTIVE BOOK OF ITS KIND

A TREATISE ON ARTIFICIAL MARBLE and SANITARY FLOORIN G

CONTAINS SIMPLIFIED FORMULAS and DETAILED INSTRUCTIONS FOR THE MANUFACTURE
F ARTIFICIAL MARBLE PRODUCTS, "MARBLEIZING" CONCBETE PRODUCTS and

LAVING COMPOSITION SANITARY fLOORINO OVER WOOD OR CONCRETE-A OROWINO INDUSTRY

Price $2.50 Prepaid
This corporation has acquired the exclusive selling agency for this valuable book and highly recom-

meods it to all who are interested in products of the kind described. We carry in stock at all times, a

resh supply of base materials, fillers, etc. and will ship any desired quantities at the lowest market prices.

We are prepared to furnish "ready mixed" composition in dry form. The installation of coir plete Artificial Marble

plants, molds, utensils, materials, etc. and giving personal instructions in the manufacture of products—our specialty.

ART. MARBLE SUPPLY & EQUIPMENT CO., 374 Market St., NEWARK, N. J.

[T4] In writing Advertisers please mention CONCRETE-CEMENT AGE October, igiir
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Our customers in Reading,

Pa., the Art Cement Block

Co., who built the houses

shown in this ad., are getting

as high as 50c a square ft.

for Hobbs block. Ask them if

the Hobbs is a money maker.

That The Hobbs Concrete Block Machine
is "Making Good" is Proven by the Following Extracts from Recent Customers' Letters:

"luiclosi-d please find check. Machine is working
very satisfactorily."

E. L. HiGDON, Birmingham, Ala.

"Machine arrived all O. K. and I must say it is

as fine a piece of work as could be wanted by
anyone."

G. H. BuRNAM, Reinbeck. Iowa.
"I am well pleased with the machine I bought of

you recently for it works fine."

John Linch.\m, Sterling, 111.

"The more we use the Hobbs, the more we like

it, especially the past two days when we have been
making fractional block and had occasion to use
the division plates."

Concrete Bldg. & Products Co., Granville, 111

"I am well pleased with the block machine and
have tilled many orders this summer. This ma-
chine certainly m.akes fine blocks."

John Hastie, Carterville, 111.

"We received your machine on the 1st mst. ami
are exceedingly well pleased with it."

Horner & Boyd, Masonville, N. J.

"We arc having wonderful satisfaction with your
machine and it has not been idle a day since we
got it. We have put up two of the best church
builHings in the city with it in the last four months
besides several other jobs."

San Diego Concrete Block Co., San Diego. Cal.

Hobbs Concrete Machinery Company
933 Scotten Avenue

THE PICTURE opposite illus-

trates one house of a row of

eight built with Hobbs block. Note

that alternate courses of eight and

four inch high block were used. All

block were made with a regular

Hobbs machine. There is no end

to the sizes and shapes that you can

make with the Hobbs; truly it is a

money maker, for all tastes can be

pleased. When it comes to making

common 8 x 16 or 8 x 24 inch block

our customers know and we can

prove the Hobbs to be the fastest

machine of its kind in the world.

Detroit, Michigan

Send for Our Catalog

October, igi2 In writiiij^ Advertisers please mention CONCRETE-CEMENT AGE [75]
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New Equipment, Methods and Materials

In tliis department the Editors endeav-
or to keep our subscribers informed upon
«ew tools, methods, machines and mate-
rials used in this industry. It is in no
sense a department for the benefit of
advertisers. To secure attention the thing
described must be new to our readers.
No matter will be printed simply because
an advertiser desires it. Likewise, no
matter will be excluded simply because
the article described is not advertised in
this paper. We aim to keep our readers
informed—suggestions for the improve-
ment of this department are solicited.

Magnetic Separators for Handling

Crushed Rock

The modern Portland cement plant has

furnished a field for the use of magnetic

separators to remove stray iron, steel, etc.,

from the rock and coal. The Southwest-
ern Portland Cement Co., El Paso, Texas,
has recently installed the separator, shown
in the accompanying illustration, which is

built by The Cutler-Haminer Clutch Co.,

Milwaukee. In this particular case an I-

beam frame was used on which is

mounted the magnetic pulley at the right

end, the wooden tail pulley at the left end,

and two idler pulleys between. The mix-
ture on which the separation is to be ef-

fected is fed by a suitable hopper onto the

conveyor belt; and by this it is passed
over the magnetic pulley. The material

that is magnetized, is drawn strongly to-

ward the face of the pulley, and this hugs
the belt closely up to the point at which
the belt leaves the pulley at the lower
side. At this point the magnetic field is

broken; it is snapped off by the belt, and
falls into a chute or other arrangement
for conveying it away. The non-magnetic
material is projected some distance in

front of the pulley, thus being widely re-

moved from the magnetic material and
making a very clean separation.

The magnetic pulley consists of alter-

nate coils and steel discs concentric with
the shaft. The coils are wound on steel

spools doweled to the discs, which are in

turn keyed to the shaft. Each coil is en-

closed and protected by a cylindrical brass

coil shield, tightly fitted to each of the

two adjacent poles. Current for the coils

is obtained through carbon brushes held

onto a pair of "slip rings" by self-adjust-

ing holders.

These pulleys are regularly built 12"

in diameter, in lengths from 16" to 36"

having a current consumption of 325 to

7S0 watts per hr. and capacities of 1340
to 3000 cu. ft. per hr. Standard pul-

leys are designed to operate on any direct

current voltage up to 250.

The Blaw Steel Construction Co., with

general offices in the Westinghouse build-

ing, Pittsburgh, has bought 10 ocres of

land at Hoboken, Pa., on the West Penn
Railroad, about 10 iriiles from Pittsburgh.

On this site the company will build a new
plant for making its present line of steel

centers for all kinds of concrete work,

and will also do a steel fabricating busi-

ness in structural work, making a special-

ty of building galvanized steel towers for

carrying high tension transmission lines,

also power houses and steel buildings, be-

sides making specialties for other con-

cerns that do not have manufacturing fa-

calities. F. M. Bowman, Wayne Rawley
and Alexander H. Bovard, formerly with

the Riter-Conley Mfg. Co., have connected

theiuselves with the Blaw Steel Construc-

tion Co., and the company has decided to

enlarge its lines of product by including

structural steel work.

Leroy A. Kling, who has been con-

nected for some time past with two well-

known crusher companies in Cedar Rap-

ids, la., is now with the Wheeling Mold
& Foundry Co., Wheeling, W. Va., as

department. This concern has built much
of the important machinery for the Pan-
ama canal, and will eventually manufac-
ture a complete line of road building ma-
chinery, including a modern crusher, pul-

verizers, rolls, screens, elevators, trucks

and graders. It is needless to speak for

the quality of these products, as the com-
pany has a reputation for turning out high

grade machinery.

2—A Motor-Driven Magnetic S:

[76]

Tarmac Limited, Wolverhampton, Eng-
land, have purchased from the Ruggles-

Coles Engineering Co., 50 Church St.,

New York, a Class AG dryer for treating

crushed slags, the machine having a ca-

pacity of 30 tons per hr.

October, igis
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An Unusual Batch Mixer

The Sterling Pattern Works, Sterling,

III., has recently put on the market a

small batch mixer possessing rather un-

usual features. Two open drums revolve

around a common axle, and the concrete

in mixing is poured from one drum into

another.

The mixing drums are two double-cone

shaped, half-sections, pivoted at each end

to arms keyed to main shaft. Each drum

has a working capacity of 4 to 5 cu." ft. of

material.

The main shaft revolves continuously

in one direction, carrying the upper drum

toward the side of the machine shown in

Fig. 1. In their motion around the main

shaft, the drums empty from the upper

to the lower, the material being deflected

frorti one side and the other by the blades

attached to the shaft. In the position

shown in Fig. 1, the upper drum has dis-

charged its material into the lower one.

In the further revolution, controlled by

the cam shown at the left, the drums close

past each other, opening on the opposite

side. The further revolution of the drums

discharges the material into the lower

drum. This motion in connection with

the blades, brings about a thorough shift-

ing and a rapid mixing of the material,

the water being added while the machine

is in motion. The drums make 10 revolu-

tions per minute and a batch is thoroughly

mixed and wet in S revolutions, or one-

half minute.

Mixing Operation

Fig. 2 shows the position of the two

drums at different stages of the process.

The wings or deflectors marked C in Fig.

2. The first position in Fig. 2 shows

Fig. 1. Ge.n-eral View of Sterling Batch Mixer

1 are not shown on the diagram in Fig.?

drum A, after having discharged its load

into drum B. In the second positon is

shown drum A swinging on its axis in its

independent motion of closing over oppo-

site edge of drum B. This independent

motion is controlled by cam D shown in

Fig. 1. In the third position, drum B is

shown in the act of discharging its load

into drum A.

The motion of the main shaft, shown in

solid black in Fig. 2, is uniform and con-

tinuous. The diagram shows the positons

through which the drums pas sin the cycle

of rotation. In the dumping positon the

opening of the drums at the point shown

is controlled by cam D to which the

dumping lever is attached.

Fig. 1 shows the loading positon of the

machine. A low platform, built to rest on

the frame, which is 30" from the ground.

enables a wheelbarrow to be unloaded di-

rectly into the lower drum. In discharg-

ing, a wheelbarrow or cart is run under

the hopper, and the operator, standing on

this side of the machine, pulls toward him

a lever attached to the cam, thus changing

the opening position of the drums to a

point where the material will discharge

through the hopper directly into the

wheelbarrow, the machine continuing in

motion. By pushing the lever only part

way down, the whole batch will be dis-

charged. If pushed entirely down, the

whole batch will be discharged. After

discharging, the lever should be thrown

back into working position as in Fig. 1.

The machine is provided with a simple

and strong clutch for starting and stop-

ping, and when stopped in the loading po-

sition, the drums are automatically locked.

Construction

The frame is of 4-in. channel steel,

strongly riveted, and extending towards

the rear of the machine for the engine

mounting. The frame as shown is 9' 2"

long, and of regular wagon box width out-

side, which enables the machine to be

f^xf It r,rst Position, etc.

Fig. 2. Sectional View Through C

OuFttpmg f^sil

OF Drums at Various Positions.

We are the Sole 4|ients in Unlled Stales.

Canada and Mexico Cor

Meyers' German
Cement and Liquid
For Patching All Kinds of Cement Work

We have a large stock on hand. Prices
as follows:

1 Kilo Can $1.50
2 Kilo Can 2.75
4 Kilo Can 5.00
Barrel powder, 50 Kilos, per kilo 80
Demijohn liquid, 68 Kilos, per kilo... .80

AH prices f. o. b. New York City.

We also handle Dugan's Invisible

Patcher for patching all kinds of Lime-
stone and Bluestone.

MICHAEL COHEN & CO.
St. James Bldg., Broadway and 26th St.

NEW YORK CITY.
Agents for the Southern States, Missouri,

Kansas and Oklahoma:
The Vogl Tool Co., 910 East 19th St.,

Kansas City, Mo.
Agents for the Pacific Coast, Eccles &

Smith Co., 71 First St., San Francisco,

Cal.
Agents for Chicago, 111., and vicmity,

Messrs. Brunner & Lay, 670 West Polk
St., Chicago, III.

[78]
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Shore Mills, Fall River,

Mass., roofed alon^ the

lines of (he Barrel!

Specification

in 1876

LOW COST—LONG SERVICE
METAL roofs require painting every few years, most ready roof-

ings require coating regularly, but with Barrett Specification

Roofs there is no maintenance expense.

Barrett Specification Roofs are roofs of coal tar pitch and tarred

felt, with a top surface of slag, gravel or tile, laid according to the Bar-

ret Specification.

This specification is simply the standard formula for building a first-

class roof of this character.

It is possible, of course, to make an inferior roof of these ma-
terials either by poor workmanship or by using insufficient and poor
goods. But if the Barrett Specification is followed absolutely and the

materials called for are used, you are certain of getting the best value

in roof coverings.

Such roofs usually last twenty years and over without leaks or repairs.

Barrett Specification Roofs are almost universally used on factories and

buildings of large roof areas and where costs are carefully figured. They are

equally good for city dwellings, warehouses., railroad buildings, etc.

Copy of the Barrett Specification, with diagrams, mailed free on request

to nearest office.

BARRETT MANUFACTURING COMPANY

Special Note

We advise incorporat-

ing in plans the full

wording of The Barrett

Specification, in order

to avoid any misunder-

standing.

If any abbreviated form

is desired however the

following is suggested.

ROOFING—Shall be

a Barrett Specification

Roof laid as directed

in printed Specifica-

tion, revised August

15, 1911, using the

materials specified,
and subject to the in-

spection requirements.

New York, Chicago,
Cincinnati,

THE PATERSON MFG.

Philadelphia,
Minneapolis,

CO., Ltd:—Montreal,

Boston.
Pittsburgh,

Toronto,

St. Louis, Kansas City, Cleveland,
Seattle, Corey, Ala.

Winnipeg, Vancouver, St. John, N. B
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mounted on an ordinary wagon truck if

desired.

The wheels are 30" and 25" in diameter

and of wagon track width between cen-

ters. The driving pulley is 10" in diam-

eter with 3j^-in. face and should be run

not to exceed 325 revolutions per minute.

The total weight of the machine is 1,200

A New Power Tamper and Brick

Machine.

Modern methods are being applied at

every possible point in concrete products

plants, and power tampers are coming
into very general use. A new type of

tamper for concrete brick machines has

been brought recently onto the market

by C. S. Wert, Kendallville, Ind. This

machine, marketed under the name of the

"Perfect" power tamper, is adaptable to

either brick or block machines of any
standard type. Five tampers operate

from a single shaft, and the operation is

controlled by one lever. All parts are of

steel and malleable iron. The drive shaft

is actuated by a 1 h. p. motor or gasoline

engine, at a speed of 380 rev. per. m.
The model "B" brick machine developed

by the same firm presents a number of

valuable improvements. A sliding hop-

per, operated automatically, removes the

A New Power Tamper and Brick Machine.

surplus of concrete left on top of the

brick after tamping, to the rear of the

machine onto a platform which serves as

a bottom to the adjustable hopper. When
starting a new operation, the hopper
comes forward again and replaces the

surplus concrete over tlfe molds. With
this operation, neither effort nor concrete

should be lost. A traveling blade is at-

tached to the front edge of the hopper,

which serves to smooth the surface of the

brick. The hopper is moved both for-

ward and back by a pedal lever. The
weight of the tampers, uncrated, is 375
lbs. ; the brick machine weighs 300 lbs.

Trade Literature

Metal Building Materials. Berger
Mfg. Co., Canton, Ohio. 6" x 35/2", IS pp.,

paper bound, illustrated. This is a neat

"vest-pocket" catalog, giving a concise de-

scription of the various well-known Ber-

ger products.

Bulletin No. 51. Asbestos Protected

Metal Company. 100 Broadway, New
York City, 7" x 4J4", paper bound, 11 pp.,

illustrated. This describes "Asbestostell,"

which is the rather expressive trade name
adopted for a corrugated asbestos-coated

steel sheathing. An ingenious way of
truss-reinforcing this steel sheathing is

shown in detail.

The Blayney Collapsible and Tele-
scoping System. The Standardized
Steel Form Company, Niagara Falls, New
York. 10V4" X 7", 8 pp., paper bound, il-

lustrated. Steel forms for sewers and
conduits are shown, and the interesting

toggle-jointed collapsing principal is ex-

plained in detail.

Cabot's Protective Paint. Samuel
Cabot, Inc., Boston, Mass. 6" x ZYi", 3

pp., paper bound. After reigning supreme
for ages, linseed oil, it is now claimed, has

recently been proved to be poor protec-

tion for iron and steel. This booklet de-

scribes a protective paint which has an en-

viable record in protecting iron and steel.

The Crescent Mixer. Raber & Lang
Mfg. Co., 802 Mill St.. Kendallville, Indi-

ana. 32 pp., 10%" X 7^", 'paper bound, il-

lustrated. "Crescent" mixers are made
in a variety of styles to meet different

needs. They are. however, all continuous

mixers, and all use the well-known "Cres-

cent" proportioning principle. The essen-

tial details of the different features of
"Crescent" mixer construction are care-

fully set forth in this interesting booklet.

Cabot's Damp-proofing for Direct
Plastering on Brick and Concrete.
Samuel Cabot, Inc.. Boston, Mass.. 6" x
ZV2", paper bound, 2 pp. This leaflet de-

scribes a material to be used to prevent

dampness from working through walls. It

is designed to penetrate and thoroughly
impregnate the surface, and form not

only a damp-resisting course, but also

offer a bond to plaster or cement mortar
coat used on the wall.

Rib-Trus. By Berger Manufacturing
Co., Canton, Ohio. Zyi" x 3J^'', paper
bound, 11 pp., illustrated. Another "vest-

careful presentation of "Rib-Trus." This
a carefully manufactured expanded
metal, siffened with a rib.

Phillips' Spring Hammer. Daugher-
ty-Smith-Phillips Company, 500 Division

St., Chicago, 111. bYz" x ZYz" , 5 pp., paper
bound, illustrated. A very ingenious

band drill in which the "pound" is pro-

duced by turning a notched wheel which
engages the chuck and brings it in against

the spring. The blow is delivered by the

released spring. Ten blows to a revolu-

tion mean efficiency in band drilling. The
booklet is of interest and value.

The Modern Wall Material—BEST-
WALL. Bestwell Manufacturing Co.,

First National Bank Bldg., Chicago, 111.

8" X 4%", paper bound, 14 pp., illustrated.

The interior finish of fireproof, hygienic,

low-cost houses demands careful consid-

eration. This wall board is an ingenious

composition of pulp-wood and plaster.

The booklet describes the material, and
shows many of its interesting uses.

A New Expansion Joint

In the concrete paving work at Nor-
wood, O., described on page 53 of this

issue, an expansion joint was used which
presents new and rather effective fea-

tures. This joint, developed by the Philip

Carey Co., Cincinnati, under the trade

name "Elastite," is made of a high-grade

felt, thoroughly impregnated, coated and
bonded with a special waterproof asphalt

compound. It comes onto the work as a

compact board, usually in 5-ft. lengths,

easily handled. An evident advantage in

using such a joint is that the board can

be furnished in any required width and
thickness, to fit any depth of pavement
slab or width of expansion joint.

Such a joint takes the place of wood
strips, and saves not only the cost of the

strips, but the labor of their removal. The
labor cost of filling the crack with pitch

is removed, and an accurate, well-placed

expansion joint should be assured.

This asphalt board filler is also well

fitted for the longitudinal expansion joint

at the curb, as well as for sidewalk

joints.

The shape of the

"Clover Leaf mixing

drum insures a thor-

ough, positive mix,
making every particle

of cement do its work.MIXER
"Clover Leaf" mixers are built in a variety of types for the use of paving

contractors, road builders, sidewalk men and general construction companies. The
latest type has a folding platform on which the material may be wheeled right up
to the charging hopper. Built in 5, 7 and 10 ft. batches. Capacity 35 to 100

yards per day. Ask for catalog.

CLOVER LEAF MIXER CO., South Bend, Ind.
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THE

Bi^ Cement

Tile Plants

where men of affairs are

in charge are the ones

that have shown their ap-

preciation of the

MOiNARCH
Tile Machine

No Man Knows So Much
About His Own Business

tliat lie Ciuinot pick up some good pointers from
others in the game. That's one of the reasons we
arc selling onr macliinc and supplies to the big

plants.

Start right and vvitli proper management your
success is assured, but don't delay sending for our

catalogue—it tells you about the new principles we
introduci- in tile macliinc construction.

MONARCH MACHINERY MFG. CORP.
777 Cedar Street, Onawa, Iowa, U. S. A.

AN EDWARUS INTERLOCKING

METAL SPANISH TILE ROOF
WILL OUTLAST YOUR BUILDING

Artistic and Ornamental in appearance and is

positively guaranteed to be Fire, Lightning, Rain,
."^torm and Wind proof.

Its extreme lightness (about one-eight that of
slate), durability and moderate cost commend it to
those wishing something out of the ordinary in
roofing.

Manufactured from best quality Worcester Grade
Terne Plate, furnished painted or galvanized (gal-
vanized after formation) size IflxM inches.

THE EDWARDS MANUFACTURING CO.
"THE SHEET METAL FOLKS"

404-444 Eggleston Ave., CINCINNATI, OHIO
The World's Iiorgfest Manufactnrera of Metal Booflng',

Metal SblnerleB, Metal Ceiling's, Etc.

Send for New Free RoofinR Book showing
our complete line of Metal Roofing, Siding,
etc.

Carey Elastite

Paving Joint

saves time and labor in

the construction of

brick, concrete and wood

block streets and con-

crete sidewalks, and

makes a far better job

than is possible with the

old time pitch expansion

joint.

Elastite is applied in the same manner as

wooden spacing strips (see illustration), but

unlike them it becomes a permanent part of
the street or side'n.'alk, equalizing expansion

strains and absolutely preventing bulging or

buckling. No need of wood spacers—no
pitch filling—a perfect joint is completed
when Elastite is laid. GET A SAMPLE.

Allentown, Pa. Charlotte
Atlanta Chattanooi
Baltimore Chicago
Birmitigham Cincinnati
15oston Cleveland
Buffalo Dallas

The Philip Carey Company
General Offices and Factories: 68 Wayne Avenue, Lockland, Cincinnati

sas City Montreal PliiladelphiMontreal
Detroit Kno.xville Nashville Pittstjurgh Seattl
Harrisburg Little Rock Newark. N. J. Portland Spokane
Hartford, Conn. Los Angeles New Orleans Rochester St. Louis
Havana Memphis New York San Francisco Syracuse
Jacksonville Minneapolis Oklahoma City

MAKERS OF

Toledo
Toronto
Wheeling
Winnipeg
Washingto

THE FAMOUS ^M^y%..*:^^^'"^''^eoo^'^
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An Improved Type of Continuous

Mixer.

The economy of machine mixing where

a large amount of concrete is handled is

unquestioned, and no hand-mixed con-

crete is laid in large quantities today.

The use of mixers on smaller work is a

newer development, but with a light and

easily moved machine the saving is very

great. Hand mixing is unreliable, non-

uniform, and often incomplete. Proper

machine mixing cuts the labor cost and

reduces the labor problem; and if the ma-

chine is designed on correct principles,

the mixing is far superior. In fact, a

great many concrete failures may be

avoided by proper proportioning and mix-

ing of the concrete.

The Aurora Concrete Mixer Co., Au-

rora, 111., has placed on the market a

small continuous mixer, which is claimed

to have a number of important advant-

ages. Mixing is done on an open revolv-

ing disc, in which the concrete is agitated

by stationary plows or blades. The de-

sired proportions are delivered to the

center of the revolving disc in continu-

ous streams. Sand and gravel are de-

livered at one side of center, while the

cement is delivered at the opposite side,

onto the gravel. As the pan revolves, the

dry material meets the first plow, which

turns the stream over. Plow No. 2 (Fig.

2) meets the material in the center and

Revolving

Fig. 1. General View of the Aurora Continuous Mixer

again turns it over, one-half going to

either side. The mixture thus continues

gradually to work outward, being mixed

and turned over and over by the ten

plows and blades, and finally discharged

at one point in a continuous stream. Wa-
ter is added from four pipes to the dry

mixture, about half way from the edge

Cement Feed

Feed.

Stationery

Plate

Ghosi'View.

Water

Fig. 2. Plan View of Mixing Pa

schnpge.

OF Plows and Blades

of the pan, so that the concrete is first

thoroughly mixed dry and then wet.

Whether the machine is runing light or

full capacity, not a particle can be dis-

charged without being turned at least

twenty times, and the large stones are re-

quired to take exactly the same course

around the pan as the finest grains of

sand.

The "Aurora" mixer is provided with

an automatic feed, easily adjustable, so

that the proportions are always exact,

and perfect results can be obtained with

green labor, say the manufacturers. The
machine is light, weighing only 1,500 lbs.,

and can be easily moved about to various

jobs. Many contractors arrange this ma-
chine so as to deliver directly into the

forms with no carrying or shoveling. To
facilitate this, a steel chute is provided

with each machine, enabling the concrete

to flow into the forms.

This machine is equipped with a 2-h. p.

gasoline engine, which at normal running

speed delivers 6 cu. yds. per h. If the

aggregates and the mixer are pl.iced so as

to eliminate carrying of material, 4 men
can operate the machine—2 to shovel

gravel, 1 to feed cement, and attend the

water, and 1 to spread the concrete in

the forms. As it is claimed that the

machine costs but a few cents per day to

operate, the cost of mixing 60 yards per

day with 4 men is very low. A consid-

erable number of the machines are

already in use, and the experience of the

contractors is bearing out the claims of

for this machine that the mixing is far

more perfect than can be obtained from
hand imxing as it is absolutely uniform
and no part of the work can be slighted.

SAMSON SPOT
SASH CORD f^ Trade Mark Kee

Made of extra quality stock, carefully inspected, and guaranteed free from all imperfections of braid

or finish. Proved by both tests and long experience to outwear common cord or metallic devices

many times over. Can be distinguished at a glance by our trademark, the Spots on the Cord. Send
for catalogue and samples. Samson Cordage Works, Boston, Mass.
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Additional Catalogs Received

Below are listed with a brief summary, the catalogs and
trade hand-books which have come in during the last month.

The manufacturers are glad to send these upon request to

interested readers.

The "R. I. W." Red Book. Toch Brothers, 320 Fifth
Ave., New York. 62 pages, 6%x3'/2, illustrated. The
book, vest pocket size, in stiff covers, fully indexed, is a
reference work on the waterproofing subjects embraced in

the use of the line of materials manufactured by Toch
Brothers.

Metal Lumber. Berger Mfg. Co., Canton, O. 112
pages, 9x6, illustrated. This is a pretentious book which
presents adequately the subjected matter indicated by the
title.

Medusa Waterproofing. The Sandusky Portland Ce-
ment Co., Sandusky, O. 32 pages, 6x9, illustrated. The
book tells how to use the waterproofing material; how it

has been successfully used and qi-otes many users.

The Fireproofing Hand Booly Published by The Gen-
eral Fircproofing Co., Young?.own, Ohio. 6x9"; paper
bound, 80 pages; illustrated.

Architects, engineers and builders will find in this booklet

a clearly presented and fully illustrated discussion of the use

of ribbed and trussed steel mesh in wall, floor, partition and

roof construction. Sketch and photographic details are given

and the text is well presented.

Steel Forms for Concrete Construction. Published by
The Blaw Steel Constructicin Co., Pittsburgh, Pa.
9j/2x6^4"; paper bound. 7 leaves; illustrated.

This is the title of a new loose-leaf cover, which has re-

cently come in with several inserts, showing mainly the use

of steel arch ribs in bridge construction. This development

promises a great future, and bridge designers and builders

should find these illustrations of much interest.

Percoproof. The Philip Carey Co., Lockland, Cincin-
nati, O.; 15 pages; illustrated; paper bound; 4J4 x 7".

"Percoproof" is a dampproofing for masonry walls, recently

placed on the market, and has been successfully used on con-

crete structures. The booklet describes this material and its

recent use on the General Hospital buildings, Cincinnati.

Standardized Sectional Steel Forms for Bridges. The
Illinois Concrete Machinery Co., Oklahoma City, U. S. A.,
39 pages; illustrated; paper bound; 4^x7".

Steel forms make for better and cheaper concrete, and this

catalog, describing complete forms for arch and wing walls,

is of special interest. The forms shown are made to conform
to the standards of the Oklahoma State Highway Commis-
sion, and have been used extensively for that work.

Standard Specifications for Rail Steel Concrete' Rein-
forcement Bars, adopted by The .Association of American
Steel Manufacturers. Published by the Franklin Steel
Works, F'ranklin, P^.; 6 pages; 3^x6"; paper bound.

This is a convenient pocket-size edition of the standard

specifications for rail carbon steel.

The Cement Industry in the United States in 1911. By
Ernest F. Burcbard. Advance chapter from "Mineral
Resources of the United States. Calender year, 1911."
Published by the Government Printing Ofiice, Washing-
ton, D. C, 6x9, paper bound.

This is a timely and interesting review of the progress .

of the cement industry during the past year, and sums up
in a valuable pamphlet complete statistical information, as
well as an able interpretation of what the developments of
the past 3'ear mean. Several references are made to
Cement Age; and an editorial from Cement Age for Decem-
ber is quoted in full.

Special Prices on This Great Technical Library

Cyclopedia of Civil Engineering
Eight large volumes, bound in half morrocco. gold st;

titles; J. 90S pages, 7x10 inches; 3.000 illustrations. A pra
thorough, up-to-date reference work and home study i

covering every branch of Civil Engineering.

Special Price. $24.80— Regular Price, J48.00.

X-TERE is a chance for you to buy the books you need at a bi^ saving. This urcat
special offer is made to advertise the courses of the American School of Correspondence,

oneofthclargcstcducationai insritutions in the world. The American School publishes sixieen com-
plete cyclopedias, comprininfi ninetv-eifiht volumes, covering the entire tields of Enoineering, Business
and Law. This £reat technical Ubrary will furnish you with the information you want when you want it.

Whal These Cyclopedias Arc: These jircat Cyclopedias are not collei.tions of theories, but complete reviews of the
a.ti a], tried an<] tested experiences of the greatest engineers, business men and law experts in the world. They aie not
drv technical works, but clear .-knd simple expUnaiioDS of every phase and every branch of Engineerinis:. Business and

Law. Books that you need in your
library—books that will increase y«ur
salary by increasing your knowledge.Special Prices on These Cyclopedias of

Engineering, Business and Law
flmerican Law antJ Practice 12 vols. $72.00 $49.80
Commerce. Accountancy and Business IQ vols. $50.00 S24.80
Architecture. Carpentry and Building.. 10 vols. 50.00 24.60
Ciwil Enoineerino S vols. 40.00 24 80
Applied Electricity 7 vols. 35.00 19 80
Mechanical EnoincerinB 7 vols. 35.00 19.80
tngineenno 7 vols. 35.00 19.80
Fire Insurance 4 vols. 20.00 15 80
Automobile EnaineerinB 4 vols. 20.00 12.80
Motion Picture Work 2 vols. 12.01) 9.80

end any cyclopedia you
B days' (ree examination,
d. If the books are not
them to be— if they do

; in every particular—all

value JJ4.tO) free
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BINDING REINFORCING RODS

ATTACHING

with the

CURRY
TYER
means that

three times

the speed of

pHers and

better tying

will result.

Simple

Practical

Labor-Saving

Our 30 day trial

proposition and i-^-slj

Catalogue "G"
on request.

Clifford L. Miller & Co.
112 E. 23rd St. New York, N. Y.

We have begun suit against the maker and seller of a

similar tool, and are prepared to protect our rights under our

patents against all infringements.

ADVERTISERS
Should send changes in copy for Nov. Con-

crete-Cement Age to our Detroit office by Oct. 16

Concrete-Cement Age Publishing Co.

r5

te

CULVERT FORMS
Bn

One form makes culverts from 20 in. to 4 ft. in diam-
eter. Ask for Culvert Book.

MERILLAT CULVERT CORE CO. WINFiELD, IOWA

9i

BACK TO NATURE FOR BEST RESULTS

Trinidad Asphalt, Nature's own product, will give
better satisfaction when used in the manufacture of

prepared roofing than any artificial material such
as coal, tar and domestic asphalt. All Stowell Roof-
ings are made with Trinidad Asphalt. A dozen
grades for concrete roofs—Granite, Asbestos, Cork,
etc.

BELIEVE ME - - -^

.V; MONARCH ROOFING
WILL OUTLAST ANY OTHER
READY ROOFING ON THE

MARKET.
S£ND_JOR SAMPLES

STOWELL MEO CO
JEflSEY C/TKNJ.

Write us now.

120 Culver

Avenue

NAZARETH WINS
ON THE AUTOCLAVE TEST

Nazareth Portland Cement consistently passed the rigid autoclave or high

pressure boiling test and as a consequence was selected for the largest concrete

bridge which has ever been built for railway purposes.

THE TUNKHANNOCK CREEK BRIDGE
Over 200,000 barrels of Nazareth will be used in this gigantic engineering

project. Nazareth Cement was selected because it passed the autoclave test and

because it would not discolor in the work. This latter characteristic quality is

due to the fact that it has a very low alumina and iron content. Careful en-

gineers are demanding Nazareth Cement.

iTInirlr? ^^Inrntr (fl^n^^i^m

WILMINGTON PHILADELPHIA NEW YORK BOSTON
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Concrete Organizations, Officials and Conventions
National Association of Cement Users, Edward E. Krauss, Sec-

retary, Harrison Htiilding, Philadelphia. Pa., Conventiou,
Pittsburgh. Dec. 1218, 1912.

Association of American Portland Cement Manufacturers. Percy
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SILOS
WITHOUTFORMS
nnHEY are quicker and
-'• easier to build, and you

save tnoney besides. Our free
booklet ( ) explains how by using

Kno-Burn Metal Lath
you can init up a concrete silo (practi

cally monolithic and absolutely perma^
nent) without the trouble and expense of

forms. Farmers who have built their
silos this w.iv sav the results are more than sat-

isfactory Our free booklet ( ) gives full in

formation Send for one today

NORTHWESTERN EXPANDED METAL CO,

906 Old Colony Buiklioc, Chicago, Illinoii

VU>0/ oAj. tUUKJ JUjJ

NORTHWESTERN EXPANDED METAL CO.,
S06 Old Colony Building,

CHICAGO, ILL.

Argyle Theatre, Chicago

Ceresit Waterproofing Used in the Floor, Walls and Pit.

''Ceresit:
(lOatQrproqfingj

ar will dam
CERESIT

Water Cannot Penetrate

Ceresitized Concrete
Whether the concrete wall be six inches or

six feet thick, it is waterproofed throughout the

entire mass.

The leading engineers in America and
Europe recognize in CERESIT the most effec-

tive water resistant at the lowest possible cost.

A Civil Engineer says of Ceresit

;

Weiser, Idaho. June IS, 1912

Weiser Lumber & Supply Co., Weiser, Idaho.

Gentlemen :

In answer to your inquiry in regards lo the Ceresit

recently purchased through you. It was used to water-

proof the pump pit and the concrete stand pipes of the

Crystal Irrigation District and is giving entire satisfaction.

The main stand pipe is six feet square on the inside and
contains water to a depth of twenty-three feet.

It is absolutely dry on the outside; we used a plaster

coat of cement and Ceresit as per your instructions.

Yours very truly,

STUART M. FRENCH,
. —— Civil^Engineer

Ceresit Factories are

located in Chicago;

Unna. Weslpbatia, Ger.

maoy; London; Paris;

Vienna; St. Petersburg.

CERESIT WATERPROOFING COMPANY
Branches: 1133 Broailway, New York

129 South Clark Street
Chicago, III.

1218 Chestnut St., Philadelphia, Pa.

-PLEASE CUT OUT THIS-

REM INDER
proof Concrete and Cement Mortar.

Ceresit Waterproofing Co.
129 S. Clark St. CHICAGO
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Editorials

A JUST estimate of the value of the concrete block cannot be based upon the
-^^- achievements of the majority engaged in manufacturing the product. The
advance in quality of the output of those plants which have coupled mechanical ad-
vantages with approved methods and high purposes, is apparent in many places. The
success of such establishments is so marked in having their work accepted by the
public for its architectural and structural value, it must very soon become apparent
that there is a big place in the world for such enterprises, that discouragement and
failure will be the lot of those who took advantage of the public's temporary lack of
knowledge to choose between the good and the bad. The good product makes a
place for itself—it advertises itself and gathers its own momentum—so that the
manufacturer who is striving for anything less than the best results, finds he has
mapped out an up-hill climb, where the grade grows steeper all the time.

OUCH examples of the possibilities that lie in concrete for the pleasing ornamen-^ tation of grounds and buildings as are found in the Chicago park system, illus-
trated elsewhere in this issue, go a long way toward encouraging a greater employ-
ment of the material in such work. The tendency, perhaps, of most makers of lawn
ornaments and builders of more pretentious works which chiefly serve an orna-
mental purpose in a landscape, is to over-ornament. The temptation is to do this
very thing in concrete. The material is so obedient to the touch of the worker
that he must be guided by a restraint which is born of rare taste, lest he fall into a
complete debauch of ornamentation. Whether or not some of the creations in this
field of work are rather more grotesque than artistic is, however, beside the point.
The material must not be reproached with the artist's lack of taste. When concrete
in its ornamental uses is not so new a toy and those who play with it are not
tempted to "do stunts," the conscientious worker will have learned the characteris-
tics and the best employment of a material which is worthy of his best efiforts, not
only for its expressiveness, but for the permanence which it gives the expression.

A N ENTERPRISE of unusual magnitude which is being undertaken with every
-'^*- prospect of success because of the energetic character of the men behind it, is

the establishment of a coast to coast highway between New York and San Fran-
cisco. The plan is backed by men prominent in the automobile industry, chief
among whom is Carl G. Fisher, Indianapolis, who is an enthusiastic motorist and
a man of wide business and executive experience.

In a general way Mr. Fisher and his associates in the undertaking have en-
listed financial support from manufacturers of automobiles and accessories on the
basis of one-third of 1 per cent for 3 years or one-fifth of 1 per cent for 5 years, of
the gross business done by the contributors to the fund. At the present time, it

appears that an amount of money something in excess of $10,000,000 will, in all
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probability, be raised. Whatever money
is received from any source will be de-

voted solely to the purchase of material

for the road. No construction work
will be understakcn by those interested

in the plan, but contracts will be made
with the states and counties through

which the right of way will run to have

the material delivered on the road un-

der government specifications. A na-

tional committee, to be selected later,

will be charged with the selection of

the route.

Under present plans, all subscriptions

are to be signed and closed before Jan-

uary 1st, 1913, the work to be completed

by May 1st, 1915, so that the finished

highway may be the route for automo-

biles to the Panama Exposition at San
Francisco, which will be held in the

summer of that year. For this reason

the co-operation of all automobile own-
ers is being enlisted in the cause. Two
classes of membership will be created in

the organization ; one at $5.00 and one

at $100.00.

Mr. Fisher estimates that a war fund

of $10,000,000 would allow, roughly, $5,-

000 per mile for material along the road-

way. Several other organizations, no-

tably the Lincoln Memorial Fund, are

possible contributors to this trans-con-

tinental road.

The plan is certainly an • ambitious

one. Even at the comparatively low fig-

ure that Mr. Fisher puts for a thor-

oughly first-class road ($12,000 per

mile), a total cash expenditure of more
than $24,000,000 is required. Whether or

not the automobile interests can raise

and will spend this amount for the pur-

pose named is an open question. It

seems to us that additional help will be

required.

The widespread interest in the project

as a whole and the certainty of very

wide publicity arising from the work

suggest an opportunity to manufactur-

ers of Portland cement, quarrymen, road

machinery manufacturers and others to

take a hand in the proposed highway

building. Contributions of Portland ce-

ment, the most essential element in con-

structing a road that is worthy the name,

will be just as welcome to the promoters

of the enterprise as is money. The Port-

land cement companies have here an op-

portunity to demonstrate on a vast scale

how well adapted concrete roadways are

for high-speed automobile traffic.

The Nebraska Cement Users' Asso-

ciation is sending out notices of its com-

ing convention and mid-west cement

show which is to be held in the Audi-

torium at Omaha February 4 to 8, inclu-

sive. It is believed that the general

interest in concrete construction in the

Middle West will make the show this

year an interesting one. Peter Palmer,

Oakland, Neb., is President, and Frank

Whipperman, Twenty-eighth avenue and

Sahler street, Omaha, Neb., is Secretary.

A reinforced concrete coaling station,

constructed so that 4 locomotives can

be coaled at the same time, has been

built at Warwick, near Toledo, O., for

the Baltimore & Ohio R. R.

American Cement Co. Reorganization

The A't'it' York Journal of Commerce
publishes a statement of the plan of re-

organization of the American Cement
Co., which went into the hands of re-

ceivers last February. The plan pro-

vides for the merger of the parent and
subsidiary companies into one corpora-

tion to own and operate the properties

of the American Cement Co. of New
Jersey and of Pennsylvania, Reliance

Cement Co., Central Cement Co., Nor-
folk Portland Cement Co., Vindex Land
Co., United Building Material Co. and
the Lesley & Trinkle Co.

The new corporation will have $2,000,-

000 common stock, $2,000,000 7% pre-

ferred stock, which is to be cumulative

after July 1, 1916, and $750,000 first

mortgage 6% bonds maturing $50,000

annually after three years until retired

in 17 years. These bonds will be a first

lien on the entire property, except for

a nominal amount of bonds on one sub-

sidiary. The issue has been underwrit-

ten and will be offered at par to present

stockholders with a 25% bonus of new
common stock. Holders of the present

funded and floating debt of the old com-
panies, parent and subsidiaries, which

aggregates approximately $1,500,000, will

receive preferred stock in the new com-
pany in exchange; holders of the $2,-

100,000 common stock will get 25% in

the new common stock.

It is calculated by the committee in

charge of the reorganization that present

tangible assets are $3,100,000 including

net quick assets, largely cash, of $700,-

000. Under the reorganization about

$400,000 will be raised for new working

capital and $110,000 for improvements

and alterations. It is hoped that under

the present more favorable trade condi-

tions, the execution of the plan will en-

able the company to resume its former

prosperous condition. The American

Cement Co. was one of the so-called

"Big Six."

soon be able to satisfy the claims of its

creditors, after which a reorganization

will be effected. Clarence N. Wiley who
has been general manager of the com-
pany for the past year, has been retained

in the same capacity by the trustees.

The Atlantic and Gulf Cement Co.

At a meeting in Birmingham Oct.

19 of common creditors of the Atlantic

& Gulf Portland Cement Co., whose mill

is at Ragland, Ala., J. H. Carter, W. S.

Lovell and H. C. Stiles were elected

trustees to succeed J. H. Carter and W.
S. Lovell, receivers. The receivers' re-

port showed that the company had made
good profits during the receivership and

recommended that the mill be operated

for the benefit of the creditors.

The cement company has had financial

difficulties due to over-capitalization and

lack of working capital. Because of the

low sales price for its product on orders

taken last winter and spring, the com-

pany was unable to pay its July interest

and receivers in equity were asked for

by northern bondholders. Immediately

following this a petition in bankruptcy

was filed by several Birmingham credit-

ors and the above mentioned receivers

were appointed by Judge Grubb of the

Federal Court July 30.

The company has a large property and

modern mill with an output of 1,500 bbls.

per day and it is predicted that it will

Coming Concrete Gatherings.

An encouraging sign for a large attend-

ance at the Pittsburg and the Chicago

cement show is the fact that at the

drawing for spaces more than 50% of

the total floor area in each exposition

hall was reserved. This amount com-
pares favorably with space secured in

advance by exhibitors in former years.

Since the first allotment of space, a

number of firms have secured locations

and plans are generally being made for

unusually elaborate displays. The man-
agement of the shows announces that

the coming exhibits will, in all prob-

ability, exceed in value and attractive-

ness former shows at Chicago and else-

where. The exhibitors as a class ap-

pear to represent the substantial and in-

fluential operators in the field, and there

is every indication that the exhibits will

be representative in every particular.

Active support of the Pittsburg Cham-
ber of Commerce and other civic organ-

izations in Pittsburg has been enlisted.

The exhibitions are being widely adver-

tised. In the neighborhood of 1,500,000

booklets will be sent out and the Cement
Products Exhibition Co. is utilizing full-

page space in the cement industrial

press.

Richard L. Humphrey, President of
the National Association of Cement
Users, which will hold its convention

in Pittsburg at the same time as the

cement show, Dec. 12-18, announces
that the programs to be presented at

the meetings will be of unusual interest

and value. The N. A. C. U. has always
proven a very strong drawing card in

connection with the cement shows, since

its members are among the most alert

and progressive of the men connected

with the industry.
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;-l—A View op the Italian Garden. Washington Park, Chicago, Administration Building in Background
cte is the Material Used in the Construction of the Beautiful Building and in the Ornamentation of the Grounds

Attractive Use of Concrete in Chicago Parks

Beautiful Buildings and EflFective Orna-

mentations Are Made of Lasting Material

BY MARC N. GOOSNOW

Those builders of our cities and park

systems who have had only half an eye

to the artistic harmony between nature

and man-made things have not for a

moment lagged behind in the use of

concrete. Ornamentation as well as

building construction such as was not

dreamed of ten years ago is being suc-

cessfully accomplished today as a con-

sequence.

The Chicago park system, which is

recognized as one of the most beautiful

chains of inter-city breathing spots and
recreational grounds in the world, offers

a splendid and striking example of what
may be accomplished by modern munici-

palities with crushed stone and cement
in designing and executing artistic

buildings, ornamental ground pieces and
flower receptacles.

There are few spots within the con-

fines of any large American city more
pleasing to the eye or more attractive

to one's sense of the natural fitness of
things than the Italian garden and ter-

race with their concrete ornaments and
balustrade stretching out in a lovely

combination of green and white before

the monolithic concrete office building

of the South Park Commissioners in

Washington Park. For a perfect unity

in concrete of artistic balance, propor-

tion and architectural dignity the struc-

ture and its surrounding groimds com-
mend themselves above all others of like

nature in that city.

The commissioners' headquarters had
the initial advantage of being designed

by the late Daniel H. Burnham, an archi-

tect of international standing, who early

recognized the value of concrete as a

basic material and was among the pio-

neers in adopting it for ornamental de-

sign. The artistic conception and exe-

cution of its designers have been lav-

ished on this beautiful structure with its

fluted square pillars, its ornamented fa-

cade and its surmounting urns for flow-

ers. Capable of standing out conspicu-

ously among even a thousand concrete

structures, its ornate richness has been
still further enhanced by the stretch of

green • lawn and ornamental ground
pieces of white laid out before it.

The exterior texture of the concrete

walls of the building presents a unique

and attractive appearance because of the

uniform proportion of the mixture with

its %-in. screened stone. The walls
were erected with the usual lumber
forms, but the mixture was dry enough
to be well tamped, its composition being
2 parts cement, 3 parts sand and 9 parts
stone, carefully selected. The result was
a very porous wall which was treated
with Hydrolite. Four-inch partition tiles

were used for furring, the thickness of
the concrete varying from 8" to 12".

Despite the porosity of the concrete
there has been no difficulty from mois-
ture absorption, because of the water-
proofing and the partition tiles. The
tiling was plastered and kalsomined.
The principal reinforcement used was
that placed about the windows. Being
a building of one story and basement,
the overhead weight is proportionately
light. Mottled green tile forms the roof.
The balustrade, urns and other orna-

mentation of the building were con-
structed in the park shops and set in

place after the completion of the build-
ing. The interior is finished in cherry,
the central lobby or rotunda being of
marble.

It is in the construction of the two
fountains in front of the building that

November, igiii CONCRETE-CEMENT AGE [29]
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Fig. 2—A \'ie\v of the Washingtok Park, Chicago, Administration Building Which
Emphasizes the Valve of Concrete in Its Ornamental Values in Both Building ant

Approaches—Steps. Balustrades. Urns

the park engineers and employes have

accomphshed something really notable.

These fountains are entirely of concrete,

except for the brass fountain head

through which the water spouts and for

a certain amount of reinforcing. The

lower basin of the fountain, which rests

on a 9" foundation of cinders, measures

17' 4" inside diameter, and is lined with

3" of terra cotta, the joints being water-

proofed with Hydrolite, (Hydrolithic

Cement Co., Chicago.)

The composition of the basin is 1

part cement, 3 parts sand and 5 parts

1-in. limestone. The only reinforce-

ment used was placed in the bottom and

consisted of 54-in. rods spaced 6" on

centers. The basin is provided with a

brass overflow and a combination plug

and drain. An octagonal pedestal base

sets in the center, with two 1" water

pipes leading to the jet in the fountain

head. The cost of this lower basin is

given as $7.65 per cubic yard in place.

The cost includes tamping and flooding

and placing the reinforcement.

The curb for the lower basin of the

fountain was cast from a mixture of 1

part limestone screenings, 2 parts pink

granite screenings, with 1 part cement

to 2 parts of limestone and granite. Six-

teen sections were made in one form.

These sections were joined by pouring

cement grout in between the curb and

the terra cotta. The sections were cast

upside down so that the face of the

curb was perfectly smooth when fin-

ished.

[The "patented acid" used was a mix-

ture of 1 part of muriatic acid and 8

parts of water. Any patent covering

this method of treating concrete sur-

faces has probably expired, or is very

generally disregarded.—Editors.]

That the pink granite might be

brouglit out and a smoother, more pol-

ished surface result, the curb surface

was treated with a patented acid which,

after 10 to 15 minutes, was washed off

with clean water and a brush. All sur-

face cement was removed and the gran-

ite grain of the mixture brought out to

the best effect. The park engineers and

workmen have obtained the same grain

effect on their steps or other flat sur-

faces, doing away with any dullness of

surface, giving the artistic touch of fine

pink granite interspersed with the white

and gray of the cement.

The cost of this curb, including" labor

and materials, was figured at a little

over $48. The item of expense, of

course, is not always figured by a

park board as it would be by a pri-

vate concern. Because of the large

number of men employed throughout

the year and the natural desire to pro-

duce by experimenting a good many ar-

tistic effects which could not be other-

wise obtained, the expense was perhaps

of secondary consideration. However,
it is a fair indication of the average cost.

In the construction of the pedestal

the same mix was used as in the curb

and basin. This mix was placed inside

two sections of a gelatine mold cast

from the object to be reproduced and

bound firmly together by rope. The
four faces of the pedestal being alike,

it was possible to cast the concrete in

two gelatine sections made from only

one original mold. The cost of the ped-

Fic. 6

—

Concrete Flower Pots and Pedestals in Washington Park

These Were Cast in Gelatine Molds

[30]
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estal, which contains aljont 4 cubic feet

of concrete, is divided as follows: 1

molder employed 4 days, $18.40; 1 help-

er 4 days, $12; materials and cost of

mold, $6.50; total, $.36.90.

The upper basin, constructed in the

park shop of the same material as the

curb and pedestal, produces an even

more artistic effect, being of a deep,

rich granite hue which contrasts pleas-

antly with the background of green and

white. The outside diameter of the up-

per basin is 7' 6", the depth over all U"
and the water deptli at the center 6".

A brass fountain head extends several

inches above the rim of the bowl and

is connected through the pedestal with

the two 1-in. water pipes at the base.

The fountain head throws a jet of water
8' high.

Terre cotta lining was not used in the

bowl's construction, but it was rein-

forced about the top with 3,/32-in. wire

netting, and about the bottom with ^-in.

rods spaced 10" apart. A 1-in. finishing

coat was applied later, the mixture be-

ing composed of 2 parts sand, 1 part

cement and VA gallons of Hydrolite to

each barrel of cement.

The cost of the upper basin was $31.60,

including such items as one carpenter

one day, $4.60; a molder 2K- days, $11.50;

helper 2K' days, $7.50; materials, $8.

A description of the mixture and

molds used in the construction of the

basin and pedestal of the fountain is

practically a description of the mixture

and molds for the construction of the

other ornamental pieces which decorate

this garden spot. The lion-head and

horse-head urns which stand in the

gravel paths were cast in specially

designed gelatine molds, formed by

making an impression in plaster of

the object- to be reproduced, then

coating the impression with glue.

The impressions were made in tw'O sec-

tions and bound together, as in the con-

struction of the fountain pedestal. The
ornaments for flowers, as well as the

.'S^*"**

Tics. 3, 4 and 5, Top to Bottom—Views of 1t.\lian Garden, Washington Park, Chicago.

The Illustration at the Top—Fig. 3—^Gives a General View of the Approach to the Admin,
istration Building, Through the Italian Garden. The Fountain Basin in the Foreground Is

of Concrete
The Middle Picture—Fig. 4—Gives a Detailed View of the Upper Concrete Fountain and

Numerous Urns and Flower Pots of the Same Material

The Third Picture in the Panel— Fig. 5—Gives a More Intimate View of the Ornamental
Ireatment in Concrete of the Administration Building

SITE Concrete Flower Urn
I'ashington Park

f.iuntain pieces, present a rich surface

with the granite particles smooth and

ilistinct.

A fountain which throws a much
liigher stream of water, but which has

no upper basin, is in the center of the

sunken garden. Its basin is the same
size as those of the fountains which

have bowls, and the curb was cast in

the same mold of the same material.

Wncinbcr, igj2

The glory of this entire creation would

have been crowned by the construction

of concrete pergolas, but this is one fea-

ture which has not as yet been taken up.

While the Italian garden in Washing-

ton Park is easily the most artistic and

attractive bit of concrete construction

the commissioners have designed, the

recreational park buildings scattered

through the city are not far behind.

[31]



CONCRETE-CEMENT AGE

Chicago has a total investment of $10,-

000,000 in recreational parks and equip-

ment, and the lion's share of this enor-

mous investment the commissioners

have seen fit to put into concrete build-

ings, benches, wading and swimming

pools. Of ten park buildings used en-

tirely for plaj' and recreation nine are

constructed of cement and crushed stone

or granite, costing more than $90,000

each.

The design of these newer buildings

is much the same as that of the com-

missioners' headquarters in Washington

Park, though they are not always set

in such lavish stretches of green lawn

,nnd concrete ornamentation. They are

approached by broad flights of concrete

steps extending almost the full length of

the buildings. On entering these struc-

tures one is struck by the color scheme

and the harmonies of the reds, browns,

greens and blues used in their interior

decoration. The walls of the club

rooms, assembly halls, reading rooms,

refectories, gymnasia and swimming
houses are for the most part of rough

Fig. 8

—

Flower Pot in Washington Park,
Supported by Lion's Head and Forefoot,
Cast of Concrete in Gelatine Molds.

concrete, and they are quite as attractive

as plaster or kalsomine. Though the

exterior surfaces of these buildings are

rough and very porous, they have been

treated with waterproofing and no diffi-

culty has ever been experienced from
the presence of moisture.

Wading pools and swimming tanks

abound in these parks and are surround-

ed sometimes with concrete benches.

Fuller Park boasts not only of a mag-
nificent building of three stories with

every recreational feature and a foun-

tain court and corridor or cloister of

four sides in concrete, but also of a

Fig. 9.

—

One of Many Concrete Drinking Fountains in Jackson Park, Chicago
Fig. 10

—

Concrete Retaining Walls, Pillars and Rails in Jackson Park>
Fig. 11.

—

Concrete .^bch Bridge and Ornamental Concrete Lamp Posts, Lincoln Park

concrete swimming tank and bathing

house which accommodate 225 persons

at one time. McKinley Park harks back

to Roman days and has a beautiful hang-

ing garden suspended from concrete pil-

lars set about a shower room of con-

crete. Fuller Park's swimming tank is

lined with white terra cotta, but Mc-
Kinley Park's swimming pool is lined

with concrete and is large enough to

accommodate three or four hundred

bathers at one time.

The entrance to Sherman Park is

marked by six heavy reinforced con-

crete pillars or gate posts of ornamental

design. Just inside the gate one comes
to an attractive pebble-concrete arch

bridge spanning a lagoon. The top of

the bridge wall or guard rail is capped

with concrete slabs made in sections.

[:^i] November. IQ12
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The roadway is covered with asphaltum.

There are two of these bridges set in

the foliage of this park. No one could

cross them without remarking instantly

upon their beauty. In Lincoln Park the

commissioners have erected a large con-

crete bridge with rough balustrades and

have ornamented the bridge and park

with concrete lamp posts set on the curb

line.

A concrete breakwater with railing

distinguishes Jackson Park, the old

World's Fair ground on Lake Michigan,

in the use of a permanent material. The
entire body of the breakwater, which

also acts as an inlet to a chain of inner

lakes, as well as the heavy, short pillars

and double bar railing, are of reinforced

concrete. Also in Jackson Park the golf

course is specked with small fountains

of running water cast in concrete. These

fountains are 2' 6" in height and are

reinforced about the basin and pedestal

and surrounded at the i)ase by a wide

platform of concrete pavement. The in-

terior of the basin has been finished

with a coating of cement, but no terra

cotta is used to line these small foun-

tains.

The use of concrete in the park has

been found to be particularly advantage-,

ous because of the dampness about

heavy clusters of foliage where build-

ings are often erected. For this reason,

if for no other, the widespread use of

the material is rapidly increasing. The
natural result will be that as the years

come and go all the frame construction

which rots away will be replaced by per-

manent concrete structures upon which

time and damp have no effect. At least,

this is the established sequence in Chi-

cago. In a number of instances, more-
over, the commissioners have had the

foresight to' eliminate the possibility of

rot and decay by the original use of

cement and crushed stone. Thus they

have not only done away with the cost

of flimsy and temporary construction,

but they have built for all time. They
have , not only built substantially they

have built artistically and beautifully.

In a recent paper on concrete bridge

design, Daniel B. Luten, Indianapo-

lis, Ind., states that the ideal high-

way bridge must include among its

qualifications the following

:

1. Permanence, eliminating repairs.

2. Artistic appearance to harmonize
with its surroundings.

3. Strength increasing witli time and
traffic.

4. Safety, meaning not merely se-

curity, but slow failure in case of

defects.

5. Stable on insufficient foundations

and under extreme flood conditions.

6. Effective waterway providing max-
imum discharge.

7. Efficient and economical in use of

materials.

8. Employing home labor and ma-
terials.

IBIBIBIBIBll I
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Figs. 12, 13 and 14, Top to Bottom—Views in Fuller P.^rk, Chicago
The Field House or Recreation Building of Reinforced Concrete Throughout Is Shown at

the Top, Fig. 12. The Inner Surfaces of the Concrete Walls Were Given No Supplemental

Treatment Whatever. This Is One of Nine Such Buildings in Chicago Parks

The Inner Court of Field House, Fig. 13—Fountain, Benches, Pillars and Building of

Concrete—Shown in the Center Picture
The Picture at the Bottom, Fig. 14, Is of the Swimming Pool of Concrete

9. Providing a roadway continuous

over bridge and approaches.

10. Easily widened to provide for

increasing traffic.

11. Easily modified in design to con-

form to improvement in surroundings.

12. Simplicity in design and erection.

It is evident that reinforced concrete

as a bridge material fully meets every

requirement. Its present almost uni-

versal use is proof of its wonderful
efficiency as a bridge material.

The Cement Products Exhibition Co.

announces that space will be set aside

at the Pittsburgh and the Chicago Show
for the exhibition of interesting articles

made of concrete. Everybody is invited

to oiTer for display, free of cost, any

interesting thing of concrete which he

has made or can secure for exhibition

purposes. To each such object the man-
agement of the shows will attach cards,

giving information as to the maker and

so on.

Koremhcr. igiy [331
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Some Concrete Roads in New
York State.

The New York State Commission of

Highways, which, according to a report

which it made to Concrete-Cement Age,

contracted this year for about 200 miles

of concrete roads, has more than 50

miles under construction in the Highway
Department division of which Rochester

is the headquarters. The work under

way this year in this division is as fol-

lows :

From Olcott to Wright's Corners in

Niagara county, 8 miles ; concrete 16'

wide with 3-ft. shoulders at either side.

The concrete is put down 5" thick in a

1 :6 mixture of cement and gravel.

On Grand Island, Erie county,* 4.67

miles.

Barre Center to West Barre in Orleans
county, 4 miles, 14' wide for all but 700'

of the distance which is 16' wide, 5"

thick.

eptember

Sea Breeze to Nine-Mile Point in

Monroe county, 6 miles, 14' wide and
5" thick, concrete all laid.

Java to Wales in Wyoming and in

Erie county, 3^ miles, 14' wide for
most of the distance, with 16' of con-
crete where the road extends through a
village, 6" thick.

Geneseo to Piflfard, Livingston county,

2 miles, 14' wide, 6" thick, under con-
struction.

Avon, Livingston county, 1 mile, iri

various widths from 16' to 30', S" thick.

North Conesus to Websters, Living-
ston county, 8 miles, 14' and 16' wide,
6' thick, which is being graded.

Otto to Cattaraugus, Cattaraugus
county, 2 miles, 12' wide, 6" thick.

Otto to East Otto, Cattaraugus coun-
ty, 4 miles, 12' wide, 6" thick.

Rutledge to Leon, Cattaraugus coun-
ty, 3j4 miles, 14' wide, 5" thick, under
construction.

Randolph to Rutledge, Cattaraugus-

county, 3j/2 miles, 14' wide, S" thick.

Poland Center to Waterboro, Chau-
tauqua county, 4 miles, 16' wide, 6" thick,,

under construction.

The information sent to Concrete-
Cement Age m response to a request of
the New York State Commission of
•Highways for details for the September
issue on this concrete highway construc-

tion, was to the effect that expansion
joints were being used every 30'. It

now appears, in the Rochester division

at least, that ccpansion joints are not

called for in the specifications and that

the pavement is being put down in a

continuous stretch. It has been found
impossible to follow up the concrete

work with the bituminous surface work
as soon as might be desired, and it may
be that the concrete roads will stay

without any surface covering for a time,

at least. On such roads as have already

been treated with the two applications

called for in the specifications (one a

^-gal. per sq. yd. application of tar

with Vi" screenings, and the other a

!4-gal. per sq. yd. of heavy asphaltic

oil with another J4" of screenings), it

lias been found that the two applications^

do not seem to work well together, and it

may be that one or two courses will be
followed in avoiding the difficulty

;

either the road will be left with the first

tar application and the screenings, or

some other oil preparation will be used

which will give more satisfaction in

combination with the tar than the one
now being used.

These roads are costing $9,000 to $12,-

000 per mile on the 16-ft. wide basis,

depending upon the sub-grade work.

The cost is approximately 68c per sq.

yd. for concrete foundation (6" thick),

22c per sq. yd. for limestone screenings

iVi" thick) and 4c per sq. yd. for oil.

a total of 94c per sq. yd., exclusive of

sub-grade.

At the Top,

In the Cente

1 ig. iJ,

, Fig. Ifi.

ncrete Posts at Park Entrance
Fig 17. .\re Views of .1 Pebble

[34]

Supervisors of Jackson county, Mich.,

have appropriated $74,585 for good
roads. The money will be used in con-

structing about 25 miles of highway and
the work will be started this fall.

November, i<)i3-



A Concrete Stadium for a Public School Athletic Field

Concrete is Rapidly Becoming the Standard

Material for Grand Stand Construction

BT HABOi^D i;. ai;t.*

On its largest athletic field in Brook-

lyn, N. Y., the New York Board of Ed-

ucation is erecting a reinforced concrete

grandstand for the observation of ath-

letic events on school field days. It is

so arranged that each school has there

its own allotted day. The design and

construction of this stand present many
features of more than unusual interest.

The construction work is being carried

on by the Concord Construction Co.,

New York City, which has the contract

for the concrete work on the stadium,

and by the Joseph Balaban Co., also of

New York, which has the contract for

finishing up and equipping the building,

laying the pavements and erecting the

surrounding fencing.

Deaiga Featnies
The design was developed by C. B. J.

Snyder, who has charge of all the school

building architectural and construction

work in Greater New York, and shows

the result of much special planning and

serious thought. The first point of in-

terest, and a radical departure from the

customary lines for a structure of this

character, is the concaving of the side

of the stadium towards the track (as is

plainly indicated in the general location

plan. Fig. 1), so as to render the whole

width of track and thus the entire num-
ber of contestants visible to those seated

in the front and forward rows of the

grandstand at their approach and after

their passage.

Depressed- Standing Area—The sec-

ond marked innovation is an arrange-

ment for preventing the contestants'

friends, coaches, rooters and various

hangers-on (who always congregate

along the fence on the outside of a

track), from obstructing the vision of

everyone back of them in the stand on

account of the standing position they

assume. This is accomplished, as may
be plainly seen in Fig. 2, which is a

typical cross-section of the stand, by

dropping the level between the track and

the stand a distance of 4' 6", thus bring-

ing the heads and shoulders only of the

standees above the track level, and

thereby permitting a practically unob-

structed view of the entire width of

track by all the spectators in the stand.

This seems to be a very ingenious ar-

rangement for securing an unobstructed

vision for those in the forward rows,

thus making it unnecessary for them to

stand up in order to view either the ap-

proach or the passage of the contestants.

It it is a well-known fact and a common
grandstand experience to have a few in

the front rows rise to see something,

and thus force those behind to rise also,

and so operating backward until every-

one in the rear is forced to stand in

order to see anything at all. It is hoped

The Alton Engineering Co.. New Torlt
^ity.

._J
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Fig. 2. TvpicAL Section of Grandstand, Public School Athletic Field

by thus giving an unobstructed view,

and making the rising of the forward
rows quite unnecessary, that this incon-

venience will be abolished. The curva-

ture of the front face was suggested by
the observation stand used at the Olym-
pic Games, but the dropping of the level

between the stand and the track is dis-

tinctly an original idea of Mr Snyder's,

being, it is believed, applied in this case

for the first time.

Judges' Stand—The judges are located

on 3 steps, one above the other, so that

their angle of vision rises vertically

from the finish line in each of the three

individual cases. This should be a great

help in close decisions, as in the old

method they were forced to stand in

line, one exactly opposite the finish line

in a correct position, one on one side of
him in an incorrect position before the

finish line, and the other on the other

side of him behind the finish line, re-

sulting in each judge viewing the line

from a different horizontal angle and
giving rise to grounds for differing on
decisions.

The track is enclosed on either side

with concrete curbing into which brass
markers are cast at starting and finish

lines for distances of 120 yds., 220 yds.,

440 yds., 880 yds. and one mile. The
locations of these are shown in Fig. 1.

The marks are located with absolute

accuracy by surveyors.

The space below the stand is utilized

for locker rooms, check room and toilet

rooms and is so arranged that the check

room separates the two sexes, their lock-

er rooms and their toilets on days when
co-educational pupils are present, but by
means of the connecting passage the

rooms may be joined and used in com-
mon by either sex on days when this

is desirable. Fig. 3 shows a half-plan

of the rooms below the stand, and Fig.

4 a half-plan of the seating arrange-

ment and steps on the stand proper,

while Figs. 5 and 6 show the typical

half portions of the front and the rear

elevation.

Constmctlon Feature!
The main concrete element consists of

the compound simple and cantilever

beam shown with its reinforcement in

Fig. 7. The iron post shown at the out-

er end of the cantilever is not intended

to make a continuous beam out of this

girder, but is placed there simply to

make assurance doubly sure. There is

probably no more uncontrollable assem-
blage in the world than several thou-

sand school boys out for a holiday, and
while the section of the cantilever is

alone amply strong for all reasonably
probable loads, there is no way of know-

ing just what the maximum load will be.

Suppose, for instance, a favorite school

boy trick is begun of stamping the feet

in unison. How much of a blow would
this give on the end of the cantilever?

Therefore, the small iron posts were lo-

cated under the overhang and will do

much to prevent vibration from any

such cause.

All walls of the building (except those

of the boiler and the coal room), the

partitions, piers, girders, floor or top of

structure, stairs and gallery front are

of reinforced concrete. The walls of

the boiler and the coal room and the

retaining wall in front of the stand are

of monolithic construction and are not

reinforced.

The partition separating the connect-

ing passage from the checking room as

indicated in Fig. 7 is not of concrete,

but is formed of panels of No. 8 wire

of lyi" mesh set in Yt," channel frames

with wrought iron pipe posts and
flanged caps and bases secured with ex-

pansion bolts.

Centering—The lumber used for the

forms was in general of '/%" matched
and planed stuff with stifFeners of 2"x3",

3"x4", 3"x6" and 3"x8" in size spaced

16", 18", 20" and 24" on centers, accord-

ing to the various spans of slab. They
are constructed of sound, mill-worked

timber, driven tightly together to pre-

vent leakage, and securely braced and
supported to insure smooth faces and
true lines on all work. J.t can be real-

ized that great rigidity was required

since the variation from the figured sizes

shown on the plans was limited by the

specifications to not greater than y^"

.

To keep these forms in the proper posi-

tion, wooden spreaders were used. These
were removed as the concrete was
placed and small concrete struts about

2"x2" in size and of a length exactly

equal to the wall thickness were substi-

tuted. The concreting was then con-

tinued, casting the struts permanently

into the wall

For cutting the larger timbers used in

the formwork, and whenever the center-

ing could be handled conveniently to the

cutting table, a small circular saw driven

by a S H. P. Fairbanks, Morse gasoline

engine was used.

Surface Treatment of Forms—Vari-

ous expedients were tried on the forms
to produce a smooth finish on the sur-

face of the concrete and to prevent

sticking. Crude oil, soap and oiled pa-

per all answered fairly well as far as

]rAxis Line of Building
TrocM

Fig. 3. Plan Showing Arrangement of Locker-Rooms, Dressing Rooms, Etc., Below the Grandstand
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Cort/estonfa'Seat I

TrocM
^xisLinc of Buildino-*^

4^—
F'inishiny Line for 7S^tfa., IOOy€^a.,/ZOyd3,^*0\^d3;8eOyd».,lmi^Stor^my Lme for ^*0, eeOyifs, Imi

Showing Seating Arrangkmbnt of the Grandstand, Judges' Stand. Et

the sticking was concerned, but did not

do much toward covering the joint

marks between the form boards. Cov-
ering the inner surface of the forms

with galvanized sheet iron seemed to

be the most satisfactory method of over-

coming the board mark trouble, and

after considerable experiment was final-

ly adopted.

After the completion of the founda-

tions the piers were carried up to the

under side of the girders and allowed to

stand for 24 hours before the curtain

walls, girders and top of tlie grand-

stand were put in place. The girders

were notched or halved together, and
where curtain walls, panels and so forth

were fitted into adjoining work, short

rod iron dowels were used. These were
thoroughly greased and were built into

both sections of the concrete.

The casting of the skeleton and walls

of each section extending from the

foundations to the top of the walls was
temporarily suspended at night, but

for no period of greater duration, and

when thus stopped the work was
brought up and finished to a metal strip

so as to leave a sharp, even and fine

hair joint when the additional concrete

was added. On resuming work after a

suspension of any sort the surface of the

previous work was roughened, cleaned,

thoroughly wet and then flushed with a

cement mortar compound of 1 part Port-

land cement and 2 parts sand, imme-
diately after which the work was con-

tinued.

Each panel of the grandstand floor

was built to lap with the next and was
extended half way over each girder.

Where rods were used as connection

dowels between panels here, they were

also greased, as before mentioned. The
floor panels were cast in sections which
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covered the placing of panels extending

from the front of the stand to the rear

and sideways from expansion joint to

expansion joint, and no cessation of

work was permitted in any case while

casting an individual pane! extending

from girder to girder The back columns
and pilasters were built separately and
the panels filled in later.

Two vertical expansion joints were

formed the entire length of the build-

ing and ten in the floor slabs over the

girders about 24 ft. apart. All of these

were filled with mineral wax and oakum.

The concrete in all piers, walls (in-

cluding the retaining wall in front of

the building), the floor and roof slab

construction, and the curbs around the

running track is composed of 1 part

Portland cement, 2 parts clean, sharp,

medium coarse sand, and 4 parts of %"
and %" stone. The %" was used in

the vertical walls, and the %" in the

grandstand floor. The stone used is

trap rock, and the size given does not

refer to the longest dimension but to

the size of screen through which the

stone will pass. The concrete used for

curbs, trap pits, piers, etc., is composed
of similar mixture, except that broken
stone is used which passed over a J^"
mesh screen and through a 1" mesh.

The pavements laid in the area in

front of the grandstand as indicated on
the plot plan (Fig. 1) consist of a 7"

bed of clean steam cinders, 4" of broken
stone concrete and 1" of top dressing,

which is carefully troweled, roughened
with a toothed wheel, laid off and

g!!CT:x-
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Wall Showing Reinforcing System, and End Cantilevi

scored. The concrete used for this por-

tion of the work is a 1 :2:5 broken stone

mixture, the stone passing through a

15^2" ring, while .the top dressing is com-
posed of a 1 :1 mixture of Portland ce-

ment and sand.

The cement used throughout on the

stand was Pennsylvania Portland, and
was required to stand a tensile test of

200 lbs. per sq. in. without rupture after

24 hours' exposure in air when mixed
neat. After 24 hours in air and 6 days

in water the requirement was 500 lbs. It

also had to show an increased strength

at the end of 28 days over the 6-day test.

Concrete was mixed dry in a batch

mixer until the dry materials were thor-

oughly and evenly mixed, after which
water was added and the mixing con-

tinued until a batch was produced
that was of uniform character and color

and the mortar evenly distributed

throughout the mass of stone This con-

crete was not allowed to stand, but was
deposited as soon as mixed, and any ex-

[38] November, igi2
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K 3o/t
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Detail Showing Bracket for Seat
AND Method of Attaciiino

cess that was left over night or even for

a period of two hours was not allowed

to be re-tenipercd or re-used in any way.

Concrete was poured into the molds

at just such a consistency that it would

<iuake in the barrows but not thin

enough to allow the stones to settle to

the bottom. In the thicker walls it was
puddled into place with a puddling bar.

In the 4" walls, however, the settling of

the concrete into place was accomplished

by hammering the forms on either side,

while the mixture was being placed.

For handling concrete, inclined run-

ways were used, and the concrete

wheeled up in barrows. The only hoist

on the work was used in running the

high columns and back wall of the

grandstand. For this part of the work,

the concrete was raised by means of a

pail and a rope run through a single

sheave. The sheave was hung on a

timber swung across from the forms for

one column to the forms for the next.

The pail was raised and lowered by

hand. A Yz-yA. "Standard" mixer (The

^OOt/na '/J'

Foot/no 3-^ 4-1

^'^roc/5,^"cfts"^^W^

-r-t

11. Detail Plan of I'l

Standard Scale and Supply Co., Chicago)

was used, driven by a 5 H. P. "Novo"

gasoline engine (Novo Engine Co., Lan-

sing), mounted on the same truck.

After placing the concrete, the top sur-

faces were protected from the sun by

being covered and were well sprayed.

Particular attention was given to this

during the first 24 hours.

Reinforcement used on this work con-

sisted of unpainted rods, free from rust

and scale and of the sizes shown, and

triangular wire mesh (American Steel

and Wire Co.) for the stand floor. This

wire is of 4" mesh with No. 6 longitud-

inal wires and No. 12^2 diagonal or ten-

sion wires. An end elevation showing

the reinforcement in one of the end

walls is shown in Fig. 8 and a detail of

the risers in the stand floor with the

mesh reinforcement in Fig. 9.

The steel reinforcing rods were fur-

nished by the Corrugated Bar Co.,

Buffalo.

All necessary smaller holes in the con-

crete for any purpose were formed by

the use of tapered wood plugs, dipped in

paraffine to make them easily removable

and to prevent absorption of water and

swelling of the plug. The railing sup-

ports consist of round bar anchors

threaded and provided with nuts and

lock nuts, which were cast into the con-

crete in places where required. A detail

of the method of attaching the seats and

the wooden plugs used to form the nec-

essary openings is shown in Fig. 10. All

holes for braces, seats, etc., were filled

with a 1 :2 mixture after the erection of

the braces and seats. During this opera-

tion the surrounding surfaces were kept

well wet. Fig. 11 is a detail of the

typical column footings "A" and "B,"

which are shown in Fig. 7 with rods run-

ning in both directions.

The top dressing of the passage and

entire grandstand floor, including the

risers of the steps, is a 1 in. thickness of

1 part cement, 1 part sand, and 1 part

grit, which was put down at the same

time as the floor was laid, and floated

true and smooth. As soon as the forms

were removed and before the initial set

the entire surface was troweled to a

polish and the corners and edges slightly

rounded.

Surface Finishes: The outside walls

and piers, including those occurring

within the grandstand seating enclosure,

area walls, etc., were floated down with

a wood float, the burrs and inequalities

removed, and (after the window frames

were pointed up) were given a heavy

coat of white lead and Rockaway Beach

sand.

The window frames were set in a

good bed of roofer's cement, extending

well under the sill and after setting were

pointed all around with the same ma-

terial.

The inside walls and ceilings were

rubbed down with a wire brush ready to

receive a paint finish. As shown in the

cross-section (Fig. 7) damp-proofing is

applied to the rear wall from the bottom

up to some distance above the grade.

As the wall which was waterproofed

stood on the line of the property, and as

encroachment on the other side was not

permissible owing to the Long Island

Railroad operating trains immediately

past the rear of the stand, some difficulty

was found in placing the waterproofing.

It proved to be necessary to build the

brick wall first, when a coat of tar was
applied to the inner surface, after which

felt was placed upon it and more tar

applied. Then the concrete form for

the inner face of the wall was placed on

the inner side and the concrete placed

Fig. 12. General View of the Grandstand Under Construction
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farther toward the left, the completed

cast girders. It is interesting to see in

the extreme right of the picture and

upon the railroad embankment concrete

utilized for fence posts, the fence being

constructed of black iron pipe railing

as shown.
Column and Girder Centering.—Tht

centering used for the large columns is

shown in Fig. 13 A. Note that in this

column centering, the bolts or wires are

not attached directly to the end of the

yokes. Four vertical 4x4's are used, one

at each corner, and the horizontal yokes,

or rather stringers, short pieces of 2-in.

timljer (usually 2"x4") are held in place

by these. The accompanying sketch

(Fig. 14) makes this detail plain,

B of Fig. 13 is taken looking toward

the back of the stand and shows a sec-

tion of the curtain wall between the

columns with the forms still in position.

This indicates how these sections were

braced and the method of form con-

struction pursued for the larger wall

areas.

These views make plain the statement

that the columns were cast individually,

and all curtain walls and grandstand

floors later.

The different stages in the construc-

tion of the main inclined girder are

shown in Fig. 15.

A shows the reinforcing for one of

^ the inclined girders in position ready for

casting the girder, but with the form on

the side toward the observer removed.

The rods projecting above the grand-

stand floor along the rear line of col-

umns are also plainly indicated. These
rear columns will be continued up after

the completion of the flooring.

The view in B (Fig. 16) is taken from
the bottom of the stand looking up
toward the top at a portion where the

flooring has been placed, but the forms
not yet removed. The forms for the

risers and steps are plainly discernible

upon close inspection. C is taken a

little farther along the stand where the

forms shown in photograph B have been

removed, leaving the concrete bare for

tic.

/^ Corner

14. Sectional Sketch Showing
toRMS Used

between to form the building walls.

Great care was taken to prevent the

brick wall from being forced out of

position by the pressure of the mixture.

This 4 in. brick lining wall along the

rear of the stand, as shown in Fig. 7,

was plastered with 1" of Portland ce-

ment mortar, floated true and smooth,

and is finished oflt at the top with a

sloped concrete cap.

In Fig. 12 is shown a view of the

front of the stand taken from the north

end. This view is especially plain in

showing the way the brick wall was run

along the embankment supporting the

railroad in the rear, and how the con-

crete back wall followed next after the

brick was waterproofed. Then farther

toward the left is shown the erection of

the forniij lof the cross girders and still
This shows th'

detailed in Fig.

Fig. 15. Detail Views Showing Progressive
Steps, in the Construction of the

Inclined Girder

good idea of what the appearance of the

inspection. This picture gives a very

floor, seat risers and steps will finally be.

It is of interest to note here the man-
ner in which the inclined girders were
centered. The photographs show the

use of 2 heavy stringers, or carrying

horses, placed on edge somewhat further

apart than the width of the girder.

Across these are placed short pieces of

2-in. lumber which carry the bottom
boards of the girder. The vertical cleats

holding the side boards in place are

carried down and inside the 2 stringers

first placed.

The running track is enclosed between
concrete curbs and is composed of a fill-

ing 9" thick at the outer edge and 12"

at the inner, placed on a well-tamped

bed of earth. This filling is composed
of 2-in. screen broken stone running

from 3" to 6" thick, covered with 3" of
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Concrete Highways in California

Opef7/f7Q

r^T
Fig. 17

dean steam cinders, which were thor-

oughly rolled and then covered with
3" of clean %" screen cinders mixed
with clay in the proportion of 2 of cin-

ders to 3 of clay. The entire filling was
then rolled with a steam roller to a firm

and even surface, after which it was well

sprinkled. A cross-section showing the

concrete curbing that is run around both

sides of the track is shown in Fig. 17.

Production of lime in the United

States for the year 1911 showed a de-

crease from 1910, according to a report

of the Geological Survey, by Ernest F.

Burchard. The 1911 figures were 3,392,-

915 short tons, valued at $13,689,054, as

against 3,505,954 short tons, valued at

$14,088,039 in 1910. The decrease in

quantity is 113,039 tons, and in value

$398,985. The average price per ton in

1911 was $4.03, an increase of Ic per

ton over the 1910 price. The total num-
ber of producers reported in 1911 was
1,089, a decrease of 38 from the figures

given for 1910.

Pennsylvania, Ohio, Wisconsin, West
Virginia and Missouri were the five

leading lime-producing states in 1911, in

the order named.
Hydrated lime produced in 1911

amounted to 304,593 short tons, valued

at $1,372,057, with an average price of

$4.50 per ton, as compared with 320,819

short tons, valued at $1,288,789, an aver-

age price of $4.02 per ton in 1910.

The Survey reports lime as one of the

country's practically inexhaustible nat-

ural resources. Available limestone

rock deposited in the United States can-

not be estimated even in millions or bil-

lions of tons.

A little more than half the lime man-
ufactured in the United States is used
as structural material in lime mortars,
Portland cement mortar, concrete, gyp-
sum plaster and whitewash. Very large

quantities find a use in the manufacture
of chemicals, for filtering and clarifying,

in the milling and paper industry, in

sanitation, in smelting and tinning and
in the manufacture of beet sugar.

Contracts were let August 27, by the

California State Engineering Advisory
Board, for 56 miles of concrete roads in

Madera, Merced, Fresno, Stanislaus and
San Diego counties for a total of $277,-

206.*

Alternative bids were received on
three different surface treatments, which
are described by paragraphs from the

specifications published below. A mas-
tic surface was considered fi" thick, a

bituminous gravel surface V4" thick, and
an asphaltic oil surface.

The asphaltic oil surface, cheapest of
the three, has been adopted for the roads
mentioned.

The figures of the successful bidders

on the various parts of the work are

given below. In this connection, the

low price is more apparent than real be-

cause the State furnished the cement at

the nearest railroad siding. The State

Highway Department has arranged fur-

ther, for the benefit of the contractors,

in order to get good highways as cheaply

as possible, for special freight rates of

Yi cent per ton per mile for all concrete

material and equipment and % cent per

ton per mile for oil for surfacing. The
Warswick Street Paving Co., Fresno,
Calif., successful bidder for most of the

work, owns gravel pits. Water for

practically all the work has to be taken
from wells, bored along the route, and
pumped to the places of operation.

Items in the Madera county (Madera
City to Fresno county line) lowest bid

(by the Warswick company), are as

follows

:

9.9 miles grading and shaping, @. $900.00
90 lin. ft. 12" cor. pipe, @ 1.25

30 lin. ft. 18" cor. pipe, @ 1.50

7 cu. yds. class "B" concrete, @. 8.00
9,720 cu. yds. class "B" pavement,
@ 3.35

87,500 sq. yds. "mastic," @ 26
50 monuments, haul and set, @.. 2.00

Alternatives.

520 bbls. asphaltic oil, @ $2.10
720 tons screenings, @ 1.95

580 cu. yds. coarse sand, @ 2.20

87,500 sq. yds. bituminous gravel, @ .42

Totals on Concrete Base.

Mastic surface $64,535.50
Oil surface *45,557.S0
Bituminous surface 78,535.50

Items in the Stanislaus county (be-

tween Merced county line and V/2 miles

north of Ceras) lowest bid (Warswick
company), are as follows:

11.07 miles grading and shaping,

@ $1,100.00
10830 cu. yds. class "B" pave-
ment, @ 3.80

97,450 sq. yds. "Mastic," @ .30

72 monuments, hauling and set-

ting, @ 2.00

Alternatives.

580 bbls. asphaltic oil, @ $2.20

800 tons screenings, @ 1.95

650 cu. yds. coarse sand, @ 2.25
Totals on Concrete Base.
Mastic surface $82,710.00
Oil surface *57,773.50

Items in the San Diego county (San
Diego to Eucinitas) lowest bid (M. L.

Curtis & Co., So. Pasadena), are as

follows

:

8.6 miles grading and shaping, @. $675.00
134 lin. ft. 12" cor. pipe, @ 1.60
76 lin. ft. 18" cor. pipe, @ 2.10
186 lin. ft. 24" cor. pipe, @ 2.70
6 cu. yds. class "B" concrete, @.. 10.00
15 cu. yds. class "A" concrete, @. 12.00
8,250 cu. yds. class "B" pavement,
@ 4.30

66,753 sq. yds. "Mastic," @ t0.039
2,720 lin. ft. guard rail, @ 55
214 monuments, hauling and set-

ting, @ 1.00

Alternatives.

450 bbls. asphaltic oil, @ $5.00
600 tons screenings, @ 2.8S
500 cu. yds. coarse sand, @ 2.75
Totals on Concrete Base.
Mastic surface $70,133.47
Oil surface *49,434.80

Items in the Merced county (Stanis-

laus county line to Arena) bid (Wars-
wick company), are as folows

:

9.6 miles grading and shaping,

@ $1,100.00
494 lin. ft. 12" cor. pipe, @ 1.25

14 cu. yds. class "B" concrete, @ 8.00
9,400 cu. yds. class "B" pavement
@ 3.75

84,570 sq. yds. "Mastic," @ .26
70 monuments, hauling and set-

ting, @ 2.00

Alternatives.

550 bbls. asphaltic oil, @ $2.15
700 tons screenings, @ 1.85
565 cu. yds. coarse sand, @ 2.10
Totals on Concrete Base.
Mastic surface $68,667.70
Oil surface *50,343.5O

Items in the Fresno county (City of
Fresno to Madera county line) bid
(Warswick company), are as follows:

9.6 miles grading and shaping, @. $900.00
52 lin. ft. 24" cor. pipe, @ 1.75
4.5 cu. yds. class "B" concrete, @. 8.0O
9,348 cu. yds. class "B" pavement,
@ 3.20

84,130 sq. yds. "Mastic," @ 26
44 monuments, hauling and set-

ting, @ 2.00

Alternatives.

500 bbls. asphaltic oil, @ $iOO
700 tons screenings, @ 2.0O
550 cu. yds. coarse sand, @ 2.00
Totals on Concrete Base.
Mastic surface $60,642.40
Oil surface *42,268.60

Items in the Madera county (Califato
Merced county line) bid (Warswick
company), are as follows:

6.8 miles grading and shaping, @. $900.00
234 lin. ft. 12" cor. pipe, @ 1.25
52 lin. ft. 18" cor. pipe, @ 1.50
11 cu. yds. class "B" concrete, @ 8.00
6,670 cu. yds. class "B" pavement,
@ 3.40

•This proposed work was briefly mentioned
in tile September issue, p. 76.

'Contract price.

tThis figure, it would seem, should be 0.39
nstead of 0.039.
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60,020 sq. yds. "Mastic," @ 26

44 monuments, hauling and set-

ting, @ -^-O"

Alternatives. «,-,,«
360 bbls. asphaltic oil, @ ?2.10

490 tons screenings, @ 1-90

400 cu. yds. coarse sand, @ 2.00

Totals on Concrete Base. ^,,„.„„„
Mastic surface 5'*^'?f-^5
Oil surface *31,831.50

Some essential features of the specifi-

cations for the 56 miles of road and for

the alternative surface treatments, not

adopted thus far owing to cost consider-

ations, are as follows

:

Concrete Foundation— (a) Upon the

sub-grade as hereinbefore specified, and

while it is thoroughly damp and firm,

there shall be laid a concrete foundation

of the thickness, width and form shown
on the typical cross-section, composed of

Class "B" Portland cement concrete,

mixed and placed as specified under the

heading "Concrete."

(b) The upper surface of the founda-

tion shall be finished parallel to and Ys"

below the grade of the finished pavement

by thorough hand-tamping until the

mortar flushes freely to the surface.

Before the surface has set, it shall be

slightly roughened with short-tined

rakes, brooms or other appliances, and

no asphaltic material shall be placed

thereon until the foundation is satisfac-

tory in all respects to the engineer.

(c) The contractor shall supply crown
grade templets for use as directed by

the engineer.

(d) The concrete foundation shall be

protected from direct rays of the sun

after being placed and shall be so pro-

tected and kept wet for a period of at

least 6 days. The concrete shall also

be protected against traffic until thor-

oughly set, after which sufficient time

shall be allowed for the concrete to be-

come thoroughly dried out before re-

ceiving the wearing surface.

(e) The fine aggregate shall consist

of an approved material of siliceous

granitic or igneous origin, hard, durable

and free from mica in excess of 5%
ty weight. It shall be free from oil or

organic matter, and must not contain

more than 6% by weight of clay, silt

and other material passing a No. 100

standard sieve. It shall all pass a No. 4

standard sieve, and at least 50%, but

not more than 85% by weight, shall be

retained on a No. 30 standard sieve.

(f) The coarse aggregate shall be

sound gravel or broken stone, having a

specific gravity of not less than 2.6,

which shall be clean and free from all

foreign matter, uniformly graded, and
shall range in size from ^" up to V/i"

for Class "A" concrete, and from %"
up to 2Y2" for other classes of concrete.

(g) The water used in mixing the

concrete shall be clean, free from oil,

acid, alkalies or vegetable matter.

(h) Class A concrete shall consist of

1 cu. ft. (94 lbs.) of Portland cement, 2

. cu. ft. of fine aggregate and 4 cu. ft. of

coarse aggregate.

(i) Class B concrete shall consist of

1 cu. ft. (94 lbs.) of Portland cement,
' 2j4 cu. ft. of fine aggregate, and 5 cu.

ft. of coarse aggregate.

(j) Class C concrete shall consist of

1 cu. ft. (94 lbs.) of Portland cement,

3 cu. ft. of fine aggregate, 6 cu. ft. of

coarse aggregate.

(k) The ingredients of the concrete

shall be thoroughly mixed, sufficient

water being added to obtain the desired

consistency, and the mixing continued

•Contract price.
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until the materials are uniformly distrib-

uted, and each particle of fine aggregate

is thoroughly coated with cement, and

each particle of coarse aggregate is

thoroughly coated with mortar.

(1) When a mechanical mixer is used,

the materials must be proportioned dry

in separately measured batches, and all

deposited at the same time. The mixer

must produce a concrete of uniform
consistency and color, with the stones

thoroughly mixed with the water, sand

and cement.

(m) Sufficient water shall be added

during the process of mixing to produce

a wet, plastic mixture which will flush

readily under light tamping, but which

can be handled without causing a sep-

aration of the coarse aggregate from the

mortar. The quantity of water used

shall be modified as directed by the en-

gineer, to meet the conditions of the

work being placed.

Mastic Wearing Surface— (a) When
the concrete foundation is thoroughly

dry, it shall be cleaned to the engineer's

satisfaction, and a paint coat, consisting

of "D" grade asphalt cut with benzine

or other solvent aceptable to the engi-

neer, shall be applied by means of

brushes to its entire surface.

(b) Upon the foundation thus pre-

pared there shall be laid a mastic wear-

ing surface composed of asphaltic ce-

ment and filler. The asphaltic cement

shall be between 40% and 60% by weight

of the entire mass, but this percentage

shall be varied as the engineer shall

direct. The mixing shall be done in a

machine approved by the engineer, the

asphaltic cement being heated to a tem-

perature of 325° F. and the filler then

added, and the whole stirred and cooked

to the satisfaction of the engineer. A
temperature of 250° F. shall be main-

tained during the operation of mixing

and cooking, which operation shall be

continued for such t-ime as the engineer

shall direct, but at no stage shall the

temperature of the asphaltic cement or

of the mixture be permitted to rise

above 350° F.

(c) The mastic surface mixture pre-

pared as above, when placed upon the

concrete foundation, shall be at such

temperature that it will flow readily. It

shall be spread uniformly over the entire

concrete surface.

(d) The mastic material shall be

spread as the engineer shall direct, to a

depth of W and so that 1 cu. yd. of

the mastic shall not cover more than

100 sq. yds. of the pavement. The re-

ceptacles and appliances used by the

contractor for the purpose of spreading

said material shall be satisfactory to the

engineer.

(e) After the mastic has been brought

to an even surface, and before it shall

have cooled, if ordered by the engineer,

it shall be rolled with a hot hand roller

weighing not less than 250 lbs. per foot

width of tire. Any inequalities of sur-

face which may develop during the roll-

ing shall be immediately worked out and
corrected. The resulting pavement shall

show an even surface, true to grade and
cross-section.

(f) The finished mastic surface shall

be covered with a thin layer of clean,

coarse sand, and the pavement main-

tained for a period of not less than 15

days after acceptance, and wherever the

mastic surface softens so as to be picked

up by wheels of vehicles passing over it,

additional sand as above specified shall

be spread in a thin layer over it, as di-

rected by the engineer, without addition-

al compensation.

Bituminous Gravel Wearing Surface—
(To be used in lieu of mastic wearing
surface, if at any time in the progress

of the work the Commission shall so

elect.)

(a) When the concrete foundation is

thoroughly dry it shall be cleaned to

the engineer's satisfaction and asphaltic

cement, as hereinafter specified, shall be
uniformly spread over its entire surface

to a depth of 54"- The asphaltic cement
shall be of such consistency when ap-

plied that it will not flow from the con-

crete base, and it shall be brought true

to section and to depth by hot iron tem-
plets dragged over its surface, the tem-
plets being fitted with lugs on the under
side, 54 " deep.

(b) The asphaltic cement must be
prepared from California products. It

shall be a mi.xture of a refined liquid

asphalt with a refined solid asphalt, or

be an oil asphalt, and must be free from
admixture with any residues obtained by
the artificial distillation of coal, coal tar

or paraffine oil.

(h) Upon the asphaltic cement spread

as hereinbefore described, and before it

shall have become cold, there shall be

spread to a uniform depth of 1" an
aggregate of hard gravel or hard crushed
stone of such size that it will all pass a

No. 2 sieve and from 40% to 60% will

be retained on a No. 4 sieve.

(i) The aggregate shall be heated in

a rotary drier to a temperature of not

3ver 500° F. and spread immediately
thereafter. No aggregate shall be spread

when its temperature is below 300° F.

(j) After the asphaltic cement has
penetrated the aggregate so that it shall

be visible from the surface, the whole
mass shall be rolled to the satisfaction

of the engineer with a roller weighing
not less than 10 tons.

Asphaltic Oil Wearing Surface— (To
be used in lieu of the mastic wearing
surface if at any time in the progress

of the work the Commission shall so

elect.)

(a) When the concrete foundation is

thoroughly dry, it shall be cleaned to

the engineer's satisfaction and its entire

surface area coated with heavy asphaltic

oil of the quality hereinafter specified.

The oil shall be applied under pressure

by means of approved spraying ma-
chines, at the rate of from J4 gal. to ^
gal. per sq. yd. of pavement, in the dis-

cretion of the engineer.

(b) Immediately after the oil has
been applied, it shall be covered with a
thin layer of broken stone screenings, in

quantity sufficient to absorb the oil and
prevent its adhesion to the wheels of ve-

hicles passing over it, and wherever free

oil shows through the surface dressing

additional screenings shall be applied to

absorb it, the roadway to be so main-
tained until 15 days after acceptance.

(c) The completed pavement shall

present a true and even surface and a
uniform bituminized appearance.

(d) In applying the oil, no gravity

machine shall be used except by per-

mission of the engineer.

Sand and Broken Stone Screenings

for Wearing Course— (a) Sand for the

mastic wearing course shall be sharp,

clean and coarse, and free from dirt,

clay, loam and all adventitious matter,

and otherwise satisfactory to the engi-

neer.

(b"l Broken stone screenings shall be
that portion of crusher run that passes

through a circular screen opening }^"

in diameter and is retained upon a screen

having meshes Yt," in diameter.
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Hennepin Co., Minn., "Tries" Con-

crete Roads.

The decision of Hennepin County,

Minn., officials, after seeing the concrete

highways in Wayne County, Mich., and

elsewhere, to "try" one mile of concrete

on Superior boulevard, makes the work
now being done of considerable interest

because it is on an important drive but

of Minneapolis. Portions of the speci-

fications, which follow rather closely

those in use in Wayne County, except

that the mixture of concrete is a trifle

less rich, are published here

:

Fine Aggregate.—Fine aggregate shall

consist of clean, coarse sand, well graded
from fine to coarse, all of which will

pass when dry a screen having '/4-in.

diameter holes. Sand shall be free from
loam and vegetable or other deleterious

material, and not more than 5% shall

pass a sieve having 100 meshes per lin. in.

Coarse Aggregate.—Coarse aggregate
shall consist of clean, hard, durable

screened gravel, graded in size from ma-
terial retained on a screen having ^-in.
diameter holes to that passing in its

largest dimensions a l}4-in. ring.

.Measuring.—The method of measur-
ing the materials for the concrete, in-

cluding water, shall be one which will

insure separate, uniform proportions at

all times. A sack of Portland cement (94

lbs. net) shall be considered 1 cubic

foot.

Mixing.—The ingredients of the con-
crete shall be mixed to the desired con-
sistency in a concrete batch mixer of an
improved type and the mixing shall con-
tinue until the cement is uniformly dis-

tributed and the concrete is uniform in

color and homogeneous.

Retempering.—Retempering, that is re-

mi.xing with additional water, concrete
that is partially hardened will not be
permitted.

Proportions.—The concrete shall be
mixed in a proportion of 1 sack of Port-
land cement, 2 cu. ft. of fine aggregate,
and 3 cu. ft. of coarse aggregate.

Consistency.—The material shall be
mixed wet enough to produce a concrete
of a consistency that will flush readily

under light tamping.

Depositing Concrete.—Upon the prop-
erly rolled and drained sub-grade shall

be deposited 7" of the hereinbefore spe-
cified concrete. The concrete shall be
deposited in strips extending across the

full width of the area paved and shall be
deposited as soon after mixing as is

practical, but in no case shall more than
30 minutes elapse between the mixing
and depositing of the concrete.

Expansion Joints.—Three-eighths in.

joints shall be placed across the roadway
at intervals of 25', perpendicular to the
center line. All expansion joints shall

extend through the entire thickness of
the pavement. The expansion joints

shall be filled with a suitable elastic,

waterproof compound that will not be-
come soft and run out in warm weather
or hard and brittle and chip out in cold
weather. The concrete at expansion
joints shall be protected with metal. The
type of metal plate used shall be that
known as Baker's plates or some design
equally as satisfactory to the county
surveyor.

Finishing.—After the concrete has
been brought to the required grade by
means of a suitable template, the surface

shall be worked with a wood float in

such a manner as thoroughly to compact
it and to produce a smooth, plain sur-

face. Before the concrete surface is

thoroughly hardened, it shall be slightly

roughened by brushing with a stiff vege-

table fiber brush or broom. On grades

of over S per cent the surface shall

be corrugated if directed by the engineer.

Protection.—After finishing, the sur-

face shall be kept well sprinkled with
water, and as soon as the concrete has
hardened suflSciently, the surface of the

pavement shall be covered with a thin

layer of ordinary dirt, which shall be
kept wet for at least 5 days by sprink-

ling with water. Under the most favor-

able conditions for haidening. in hot,

dry weather, the pavement shall be pro-

tected from traffic for at least 7 days,

and in cool, damp weather, for an
additional length of time to be deter-

mined by tlie engineer.

Gravel Shoulders.—After the concrete
has set and the earth blanket has been
removed, the garvel shoulders shall be
constructed of a clean, well-graded
gravel, ranging in size from coarse ma-
terial, 1" in its largest dimension, to fine

material, not less than \i" in its small
dimension. The gravel shall be thor-

oughly tamped in place with suitable

hand tamps and shall then be covered
with a 1-in. layer of sand and clay mi.xed
in equal proportions and again thorough-
ly tamped, ill to the satisfaction of and
according to the plans filed with the
county surveyor.

High-Cost Paving in Detroit.

As stated in the September issue, con-

crete paving in Detroit is expensive,

with no apparent good reason. Cement
and aggregate are cheaper in Detroit

than in many places where concrete

pavements have been put down for

about half the cost. Portions of the

specifications for reinforced concrete

pavements adopted in Detroit last win-
ter are as follows

:

Foundation.—When the roadbed has
been prepared, it shall be covered with a
layer of concrete not less than 5" in

thickness, immediately applied to the
roadbed and rammed until the surplus
cement mortar appears upon the surface,

which latter shall be made smooth and
parallel to the roadbed and in exact
accordance with the diagram. No team-
ing will be allowed on the concrete until

it is thoroughly set and covered with
plank. All defects in this foundation,
no matter from what cause, must be re-

paired or corrected before the work will

be allowed to progress. Concrete shall

consist of 1 part Portland cement, 3
parts sand and 6 parts stone, slag or trap

rock.

Sa)id.—Whenever sand is specified, it

shall be clean, sharp, bank, lake or river

sand, free from clay, loam or vegetable

matter.

Stone.—Stone for concrete may be of
crushed or broken boulders, granite, trap

rock, syenite, slag, or hard limestone

;

pieces not to be larger than 2" nor
smaller than 14" in any dimension. The
broken or crushed stone or slag is to be
clean, and must be screened if necessary
to free it from dirt or stone refuse, and
shall be wetted before being placed on
mixing boards.

Mixing.—The sand and cement shall

be thoroughly mixed while dry to a uni-
form color and then just enough water
shall be added during the mixing process
to make a good mortar.

After being wet with clean water, the
crushed or broken stone shall be thor-
oughly mixed on boards with the cement
mortar until every piece of stone is com-
pletely enveloped in mortar. The pro-
portions shall be fixed by actual meas-
urement, if so ordered by the Depart-
ment of Public Works.
Reinforcement.—The reinforcement in

the mass of the concrete is to be placed
in the following manner: The H" round
steel bars to be placed longitudinally and
crossways 2' center to center and I'/i"

from the top surface of the finished con-
crete. The %-in. round steel bars to be
placed longitudinally and crossways 4'

center to center and 5" from the top
surface of the finished concrete, and
both systems of bars to be well clamped
together at their intersections. The two
reinforcements to be properly supported
in their respective places before any con-
crete is laid, and in proper lengths and
widths so as to be embedded in concrete
panels 30' long by the whole width of the
road. The top and bottom bars to be
held firmly at intervals of 4' by an up-
right steel member, which will make a
positively connected unit of the top and
the bottom bars through the whole pave-
ment.*

Wearing Surface.—Top surface 2"

thick of 1 part Portland cement, 1 part
sand, and 3 parts crushed granite or trap
rock (50% in 14"—30% in J^", and 20%
in 1/16" sizes). This mixture is to be
placed within 30 minutes after placing
the concrete foundation to insure a per-
fect bond between the wearing surface
and the foundation. Surface to be
spread by means of a steel-shod strike
shaped to conform with the desired
crown of completed pavement, then
lightly tamped with template made of 2"

plank shaped to conform to the curva-
ture of the surface of the finished pave-
ment, and having a length of not less
than half the width of the roadway, to
give a uniform surface with a slight
marking thus made transverse to the
street. In no case shall the workmen be
allowed to walk on this surface.

Expansion Joints.—E.xpansion joints

Y2" wide shall be placed at right angles
to the curb line at intervals of 30'. Joints
to have edges protected by means of soft
steel plates 3/16"x3" rolled to conform
to the established crown of the pave-
ment and said steel plates to be securely
attached to the reinforcing bars of the
pavement so that the concrete between
the expansion joints works as a unit.

Expansion joints without steel plates
shall also be placed along the side of the
curb H " wide and the whole length of
the paved street, the opening to extend
to the bottom of the concrete base and
space to be filled with tar or asphalt filler

of an approved brand. This filler is not
to be placed until the wetting of the
pavement after installation has been
stopped. Pavement to be thoroughly
wet two or three times a day for 4
consecutive days after being laid. In
the fall, when the temperature is lower,
this may be reduced to 2 days.

In the new 1912 specifications for plain

concrete pavement the requirements for

Wearing Surface and for Expansion
Joints differ from those in the forego-

*The Thomas system of pavement reinforce-
ment is the evident intent of the specifications.
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ing specifications for reinforced con-

crete as follows

:

^^

Wearing Surface.—Top surface, 2'

thick, composed of 1 part Portland ce-

ment and V/2 parts crushed granite or

trap rock (50 per cent in %", 30 per cent

in Vs", and 20 per cent in 1/16" sizes).

This mixture is to be placed within 30

minutes after placing the concrete foun-

dation to insure a perfect bond between

the wearing surface and the foundation.

Expansion Joints.—Expansion joints

Yi" wide shall be placed at right angles

to the curb line at intervals of 30', joints

to have edges protected by means of a

soft steel plate %"x2'4", rolled to con-

form to the established crown of the

completed pavement, said plate to have

shear members punched from body of

same ^" wide by 6" in length, which are

to act as a tie and can be embedded in

concrete base when in place. The open-

ing to extend to the bottom of concrete

base and the space to be filled with

asphalt filler of an approved brand. This

filling not to be placed until the wetting

of the pavement after installation has

been stopped.*

Blome Paving in New Orleans.

City specifications under which Blome

patent pavement was laid in New Or-

leansf at a cost of from $2.37 to

$2.95 per sq. yd. are in part as follows:

Granitoid Concrete Blocked Pavement.
— (a) Granitoid concrete blocked pave-

men shall be the kind known and con-

structed as the R. S. Blome Co. Grani-

toid Concrete Blocked Pavement, (b)

The pavement shall be formed of a con-

crete foundation and a granitoid wearing

surface. (c) The granitoid wearing

surface shall be formed of 1 part cement

and l;/2 parts screened crushed granite,

or trap rock, or other similar hard stone,

and shall be placed on the concrete foun-

dation while the same is freshly laid and

before it has begun to indurate.

(d) The granite or trap rock shall be

crushed into sizes yi", Vi", Vs," and
1/16"; all dust and finer particles shall

be removed and these sizes shall then be

mixed in the approximate proportion of

25%, 25%, 30% and 207o respectively.

(e) The granitoid wearing surface shall

be worked into brick shapes of approxi-

mately 4J^" by 9" with rectangular sur-

face, to form the superficial appearance

of paving blocks, such "blocking" to be

accomplished as per special method by

using the grooving apparatus employed

by the R. S. Blome Co. (f) An expansion

joint %" wide shall be provided along

each curb; transverse expansion joints

of such widths shall be provided at such

intervals as the contractor shall deem
necessary and he shall be responsible for

the number, width and position of such

expansion joints; expansion joints shall

extend through the granotoid wearing
surface and the concrete foundation and
shall be filled with the R. S. Blome Co.

expansion joint composition. No direct

compensation shall be allowed for ex-

pansion joints; the price bid, in the pro-

posal, for granotoid wearing surface

shall include compensation therefor, (g)
The granotoid wearing surface shall be
paid for by the square yard, at the price

bid, in the proposal, for that item, which
price shall include all the materials,

labor, tools and service employed, con-

crete foundation excepted in completiiig

the wearing surface in position as herein

prescribed ; concrete foundation shall be

paid for, by the cubic yard, at the price

bid, in the proposal, for concrete.

Concrete.— {a) Concrete shall be

formed of mortar and an aggregate of

crushed stone, or clean gravel ; the mor-
tar shall be formed by intimately mixing

1 part cement and 3 parts sand ; the ag-

gregate shall be free from all foreign

substance and shall be small enough to

pass through a ring 2" in diameter.

Run-of-bar gravel may be used, provid-

ed the proportion of sand and gravel

shall be the same as herein specified,

(b) If the mixing be done by hand labor

the cement and sand shall be first thor-

oughly mixed dry on an approved water-

tight platform; the aggregate shall be

drenched before being placed in the

wheelbarrows, and shall be added to the

cement and sand in such quantity that

the mixture shall contain not less than

20% more mortar than the volume, of

voids, determined by saturation, in the

aggregate. The mass shall be continued

to be turned over with shovels or hoes

until every particle of the aggregate is

completely enveloped with mortar, (c)

Concrete "will be mixed by either hand
labor or by approved machinery in the

most expeditious manner possible; it

shall, at once, be placed, as the city en-

gineer may direct, and thoroughly

rammed into position. A larger arnount

of concrete than can be made with 1

barrel of cement shall not be mixed in

one batch by hand, (d) Concrete shall

be paid for, by the cubic yard, at the

price bid in the proposal for that item,

which price shall include all the mate-

rials, labor, tools and service employed
in completing the concrete in position as

the city engineer designates.

Materials in New Orleans cost about

as follows: Cement, $1.40 per barrel;

sand, $1.00 per cu. yd.; gravel, $1.60 per

cu. yd., and crushed stone $1.40 per cu.

yd.

•The Baker plate joint is here the evident

ntent.

tSee September, 1912, issue.

Good Quality of Roman Concrete.

That there was some standard speci-

fication used by the Roman army is

claimed by A. T. Bolton in a recent pa-

per before the Concrete Institute, Lon-

don. In every part of the world it will

be found that Roman methods are re-

markably uniform. The great Roman
fortress, V/i miles from Sandwich, Eng.,

known as Richborough Castle, and cov-

ering several acres, is still surrounded

by a great Roman wall, one of the best

preserved outside of Italy.

It was in this fortress that the Ro-

mans packed up on their departure from

England. The walls there are about 30

ft. high and 10 ft. thick, and of great

length. When the railways were being

constructed the barbarians destroyed the

wall which faced toward the sea in order

to use the material for the purpose of

the railway. They began to destroy the

return wall to this sea front by exca-

vating a great cavity at the base of the

wall. It is more than high enough to

walk into and it extends 8' 6" in depth,

and so leaves only 18" of walling be-

yond. The span of that opening is about

50 ft. There is, therefore, a concrete

girder, say, 20 ft. in depth and 50-ft.

span and 8 ft. 6 in. in thickness without

the slightest sign of a crack. It has

stood since the time, probably 50 or 60

years ago, when the cutting was made.

In itself that is sufficiently wonderful,

but consider of what the wall is con-

structed. So far as one can see, it is

constructed of nothing but the materials

on the spot. There are seen the gravel

from the beach, flints from the chalk,

and the rough class of half stone, any

kind of inferior Kentish rag, which

could be obtained near the spot, while

the mortar binding these miscellaneous

aggregates together appears to be made
with the ordinary chalk or stone lime.

What is of especial interest, there-

fore, is what did the Romans mix with

that mortar which transformed it into

a material as hard as modern Portland

cement? Because, inside this enormous

wall, 10' thick, the setting and conse-

quent hardness of the concrete are just

as good as they are on the outside. That

is contrary to experience with ordinary

lime mortars.

When the Romans left England, some-

thing or other which had been mixed in

concrete and mortar or some method of

preparation was no longer used, and the

Normans, attempting to erect buildings

of the Roman character, made a fearful

mess of it. Most of their central tow-

ers collapsed, owing to the mortar being

bad, as it became like sand, and the piers

collapsed in consequence. Whether the

Romans carried about with their armies

puzzolana or volcanic ash, or something

equivalent to that in its effects, is not

known, but it is a subject worthy of in-

vestigation by chemists and societies.

To raise the level of the lime mortars,

concretes and plasters in common use

would confer a great benefit on the

building trade of England, particularly

in the country districts.

Reinforced concrete structures shall

be so designed that the stresses in the

concrete and steel shall not exceed the

following limits. Per sq. in.

Extreme fibre stress on con-

crete in compression 650 lbs.

Concrete in direct compression 500 lbs.

Shearing stress in concrete

when all diagonal tension is

resisted by steel 150 lbs.

Shearing stress in concrete

when diagonal tension is not

resisted by steel 40 lbs.

Bond stress between concrete

and reinforcing bars 80 lbs.

Tensile stress in steel rein-

forcement 16,000 lbs.

Tensile stress in cold drawn
steel wire used as column
hooping 20,000 lbs.

In continuous beams the extreme
fibre stress on concrete in compression

may be increased 15 per cent adjacent

to supports.

—

Building Regulations of
Greater New York.
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The Kansas City Freight and Passenger Terminal

General Layout of Work and a Detailed

Description of Unit Subway Construction

BY A. D. LtTDLOW*

One of the most important pieces of

construction work under way at the

present time, and one about which the

readers of Concrete-Cement Age prob-

ably have heard very httle for the rea-

son that but little has been published

on the subject, is the new Union Station

and terminals at Kansas City, Mo. This

work, which when completed will have

cost about $38,000,000, was started about

three years ago, although a great deal

of preliminary work had been done be-

fore that time. The actual construction

work has been under way for about two
years.

The object of the work is to furnish

an entrance for all of the railroads en-

tering Kansas City into a new union pas-

senger station, which is being erected

between Main Street and Broadway at

about Twenty-third Street, about 12

blocks south of the center of the retail

district of the city. The station itself,

including such auxiliary structures as

are required for mail, express, baggage,

etc., will cost about $5,750,000, and will

only be exceeded in size by the new
Pennsylvania Station in New York.

Grade's: One of tlie most difficult

parts of the undcrtakini; is the changing

of grade of the tracks for about 6,000

ft. east from Grand Avenue from a 1.5%
maximum to a 0.9% maximum. The
Kansas City Belt Ry., vvhicli was ab-

sorbed by the Kansas City Terminal Ry.,

and which was essentially a switching

•Asst. City Engr., Kansas City. Mo.

enterprise, serving numerous industries

along its line, extended from Kansas
City, Kans., on the west, in an easterly

and northeasterly direction to a point

beyond the Blue river just outside of

the eastern city limits, and connected

either directly or indirectly with every

railroad in the city. To convert this

from a freight line with pusher grades

to a passenger line over which a large

number of trains could run at a high

rale of speed, it was necessary to make
a cut of 38' at Woodland Avenue, which
was practically the summit. The total

cut from the original surface at that

point is about 80 ft.

It was also necessary to provide for

an increased number of tracks, so that

at the same time that the grade is being

reduced the roadbed is being widened.

Meanwhile the ordinary traffic is not

being seriously interfered with. In re-

ducing the grade of the tracks, two
things are accomplished. First, it is

made possible to operate the heaviest

passenger trains in and out of the new
station at high speed without the use

of pusher engines. Second, a number
of grade crossings are abolished.

Construction: On account of the

change of grade and the increase in the

number of tracks, the construction or

reconstruction of a large number of via-

ducts and subways becomes necessary.

According to the provision of its fran-

chise, the Terminal Co. is required to

construct these various structures at its

own expense. At the present time work

is under way either in the office or in

the field on the reconstruction of 13 via-

ducts, the construction of 9 new via-

ducts, the construction of 9 subways, the

changing of 2 viaducts to subways, the

changing of 2 subways to viaducts, and
the reconstruction of 1 subway. When
the work of grade revision is completed,

and the numerous viaducts and subways
constructed, no passenger train entering

the city from any direction will encoun-

ter grade crossings.

Four- sub-freight stations are to be

constructed in different parts of the

city, at which freight in less than car-

load lots will be handled for all of the

railroads entering the city.

Aside from the station building, the

largest single piece of work is the con-

struction of O. K. creek sewer. O. K.
creek, which is really the continuation

of a circular brick sewer, 15' 3" in

diameter, flows in a southwesterly di-

rection through the station site and di-

rectly underneath the station building.

Several blocks further west it also flows

by a tortuous channel through the site

of the proposed coach and engine yard.

As one of the considerations for its

franchise, the Terminal Co. agreed to

build a sewer large enough to take the

entire storm-water flow of this creek

from a point about 900 ft. east of the

center of the station building in a south-

westerly and westerly direction to an
outlet into Turkey creek, a distance of

about 6.200 ft. This sewer, which is be-

ing built entirely of concrete, both plain

Finished slabs

T .. 1—\-IEW OF

- side of the runv

November, igi2 [45]



CONCRETE-CEMENT ACE

and reinforced, and which will cost

about $1,000,000, is at the time of writ-

ing (Sept. 1, 1912) approximately 50%

completed.

Throughout the entire work concrete

is being used wherever possible. All

foundations, retaining walls, sewers,

subways and viaducts are being built

wholly or in part of concrete. The en-

tire projects calls for the construction

of about 500,000 cu. yds. of concrete.

Unit System of Subway Contruction

Mention has been made of the fact

that 12 new subways are being construct-

ed. In the construction of these sub-

ways what might well be called the

"unit" method is being followed. The

columns, cross-girders and floor slabs

are being cast in a slab yard several Fig. 2—A Ne.\rer View of One of the Slabs

-Special Slab With Pa

miles from where they are to be used, and

transported on flat cars to the various

subways. A view of the slab yard is

given in Fig. 1. The building in the

center of the view is the mixing plant.

The platform, which extends each way
from the mixing plant, is a runway for

the carts in which the concrete is con-

veyed from the mixer to the forms.

Tlie forms are arranged along each side

of the runway. The large blocks on

either side of the runway are finished

slabs from which the forms have been

removed, but which are not yet old

enough to be transported to the storage

yard.

Fig. 2 is a nearer view of some of the

finished slabs, showing the stirrups by

which they are lifted. The small cylin-

der lying on top of the first slab is a

test specimen. One of these cylinders,

which are 8" in diameter and 12" long,

is cast at the time that the slab is made
and is exposed to the weather on top of

the slab until ready to be tested. They
are then sent to the University of Kan-
sas and tested on a 200,000-lb. Reihle

testing machine.

The mixing plant consists of one

"Chain Belt" mixer (Chain Belt Co..

Milwaukee, Wis.) of 1 cu. yd. capacity,

and one convevor for hoisting sand and

rock. The power is furnished by an

electric motor. The sand and rock are

dumped from the cars into a pit under

the track on the left-hand side of the

mixing plant, and are raised by means

of the hoist into bins in the upper part

of the building and above the mixer.

The hoist can be shifted so as to dis-

charge into either bin. The rock bin

has a capacity of 2 car-loads and the

sand bin of 1 car-load. The bins dis-

charge by means of chutes into a hop-

per above the mixer. The hopper is

filled with sand from the sand chute up

to a certain height, which is indicated by

a line. Rock is then admitted to the

required height and both sand and rock

dropped through the hopper into the

mixer. The cement is dumped in by

hand by a man stationed on the floor

below. The sand and rock are meas-

ured into the mixer by means of the

hopper with such accuracy that in the

year that the plant has been in opera-

tion the actual quantity of cement used

in any month has varied from the theo-

retical amount by not more than yi

of 1%.

Fig. 3 is a picture of one of the special

slabs showing the parapet wall and the

paneling at the portal. As the tracks

cross on a skew all of the streets where

the subways are being constructed,

there are several of the special slabs in

Fig. 4

—

Unit Column for Stjbw.w Construction

steel forms and the reinforcement used are shown at the right

[461
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each subway. Most of the floor slabs

are rectangular, however, and arc set

with the axis of the slab at right angles

to the cross-girders. The forms for the

floor slabs and inside cross-girders are

built of wood. The forms for the col-

umns and end cross-girders are built of

steel.

Fig. 4 shows a group of columns and
just behind them the steel forms, in

which they were cast. The forms arc

made to separate into 4 pieces, although

usually they are taken off in 2 pieces.

As the length of columns varies in the

dilTirent subways, and in fact in the

same subway, the column forms were
made for the shortest columns and
short sections provided, which are put

on at either the top or the bottom, for

the longer columns. The addition of

one section adds 9" to the length of the

column. The form for the cap, vvliich Form for ,'\n K

Fio. G—Setting Unit Girders

is shown in place on one of the column

forms, is also made in quarters and is

held together and fastened to the col-

umn form by means of bolts.

In order to increase the apparent

height in some of the subways, the caps

for the end columns are cast as a part

of the end cross-girders. The tall col-

umns without a cap in Fig. 4 is an end

column. Stirrups similar to those used

for the floor slabs are set in the end

of the columns in order that they may
be readily handled.

Fig. 5 shows the steel form for the

end cross girders. This form is built of

plates and angles and all inside rivet

heads are countersunk. It is interesting

to note that although this form is very

substantially built, it has been found

necessary to brace it strongly on the

outside with timbers in order to keep it

from bulging under the weight of the

fresh concrete.

Referring again to Fig. 4, it will be

observed that the tall column is the same
size at the top as the shorter columns
are under the cap. The intermediate

cross-girders are the same thickness as

the width of the caps on the columns
supporting them. In order to make the

end cross-girders fit onto the columns

having no caps, it is necessary to draw
the outer end of the cross girders in to

the same thickness as the outside col-

umns. This is accomplished in the form
shown in Fig. 5 and is the reason for the

flare shown at the top of the form.

In Fig. 6 are shown several of the

columns and two of the cross-girders in

place for the Jackson Ave. subway and
a third cross-girder being swung into

place. The largest floor slabs are 5' 0"

HI width, 27' 0" in length and 3' 0" thick

and weigh approximately 40 tons. The
cross-girders average about 14' 0" in

length, 2' 6" in thickness and 4' 6" in

depth. The columns average about 9*

0" in height and are 30" square at the

NorcDibcr. tgis

-Completed J.\ckson .\ve. Subway
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base and 25" square under the cap. The
units are allowed to season in the stor-

age yard for about 90 daj'S before being

assembled. The wrecking crane used in

handling the units is a 120-ton crane and
is capable of handling and setting the

largest units within a radius of 34'. The
abutments for these structures and also

the column footings are built in place in

the usual way and present no unusual

features. The columns are set in place

and a concrete hub guard cast around
them as shown in Fig. 6. The cross

girders and floor slabs are set in a bed
of mortar. The sides of the floor slabs

have a batter of V/' in the depth of the

slab, so that when the slabs are in posi-

tion the crack between adjacent slabs at

the top is about 1 in., tapering to almost
nothing at the bottom. Oakum is driven

in between the slabs to seal the crack at

the bottom and the crack is then filled

with mortar to the top. The bottom of
the cracks and all other joints are

pointed up in the usual manner. After
the structure has all been assembled and
the joints filled in the manner described
the deck of the subway is waterproofed
by being covered with several layers of
burlap and asphaltic cement over which
is laid a sand asphalt mastic 1" in thick-

ness.

Fig. 7 is a view of the completed sub-
way at Jackson Ave. This is one of the

smallest of the subways and is the only
one completed at this time. It replaces

an old through girder steel bridge.

The design and general supervision of
these structures is in charge of G. E.
Tebbetts, Bridge Eng. John V. Hanna
is Chf. Eng. and A. C. Everham, Asst.

Chf. Eng.

A Plant Making Enamel Concrete Brick

According to the regulations covering
concrete construction adopted by the
building superintendents of Greater
New York, the compression on the con-
crete in reinforced concrete columns
may be increased 20% when the fine and
coarse aggregates are carefully selected
and the proportion of cement to total

aggregate is increased to 1 part of ce-

ment to not more than 4yi parts of ag-
gregate, fine and coarse, either in pro-
portion of 1 part of cement, IH parts
of sand and 3 parts s>f stone or gravel,
or in such proportion as will secure the
ma.xinium density.

"Out of nine firms specializing in rein-
forced concrete in New York City some
three years ago I have been told that
only three survived the year," remarked
Leonard C. Wason, president of the
Aberthaw Construction Co., in a recent
paper. Mr. Wason further stated that
in the field with which he was most
familiar only two concerns which he
had known in the past seven years have
continued to specialize in reinforced con-
crete. He believes that the losses in this

particular trade, aside from the lack of
knowledge of job costs, can be explainc'l
because of the large overhead and lack
of proper accounting.

The Enamel Concrete Brick company's

plant at Des Moines is interesting in

that it is one of four plants operated in

the United States and Canada which

make enamel, pressed and moss or matt

faced brick from concrete using the

Enamel Concrete Brick machine and

auxiliary equipment.

The accompanying diagram shows, in

a rough way, the layout of the Des
Moines plant. In actual practice the

entire time consumed, from the time of

starting the material on the conveyor in

the sand and gravel storage pit to the

time it is rolled on cars into the curing

tunnels in the shape of brick is only 3

minutes.

The sand and gravel pit at this plant

is built of concrete and is 44'xlOO' in

plan and 14' deep and is planned to hold

180 cars of sand and gravel. Above the

pit and over it, it is the intention to

erect stanchions and a roof for the pro-

tection of the material from the ele-

ments. Cars of sand and gravel will

then be run in over the pit and the con-

tents dischaiged directly into it.

Through the center of the gravel pit

runs a conveyor in a space 4' wide for

deiiverv of material into the boot of the

Ekich.vm Ciiv, Ui.mi, BuiLi or E.namel Concrete Brick

Fig. 3—Ch.\pel in Which the \V.\lls .\be of Enamel Concrete Brick
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conveying elevator; and thence it is con-

veyed to a bunker on tlie roof of the

plant.

This is done so that the feeding and

discharging of materials is accomplished

by gravity. For a similar reason, ce-

ment is taken into the plant and elevated

by the conveyor to a storage bin. From
the bunker above mentioned and from
the cement storage space the materials

are fed into the body and the facing

mi.xer, which are located on the second

floor of the main building. In passing

through the backing and the facing

mi.xer, which are of the continuous pro-

portioning type, the various materials

are mca'^urcd ami are then mixed dry,

and wet to the proper consistency; and

are then discharged into chutes and re-

ceiving hoppers directly over the auto-

matic brick machine located on the first

floor of the building.

For enamel face brick, liquid material

is used which is run into a special con-

tainer and is there automatically picked

up by gangs of cups containing exact

quantities; and the liquid is automatic-

ally delivered into the mold box for 8

brick, each cup containing the requisite

amount of facing for each brick.

For pressed and moss- or matt- face

brick, semi-wet facing material is deliv-

ered into the mold box from a special

feeding device and this same material is

used as a cushion on top of the liquid

facing material when making enamel
face brick.

The next operation involves the deliv-

ery of mixed and coarser backing ma-
terial through an agitator device, entirely

to fill the mold box; following this an
enormous pressure is applied and subse-

quently a gang of release tamps descends

onto the mold box, holding the pressed

brick firmly on the face plate or pallet

while the mold box is elevated from the

brick, thus stripping them, after which
the release tamps are raised and the 8
brick resting on the pallet or face plate

are delivered to discharging position

ready to be placed on the brick car.

Fic. 1

—

Gener.\l Plan of Pes Moines Plant Where Enamel Concrete Brick are Made
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There are 30 brick molds, each for 8

brick, connected to and moving forward

by means of an endless chain. These

molds automatically stop each 10 seconds

or faster if desired to allow for the 9

different operations which occur simul-

taneously, as noted

:

1. Insertion of specially milled, polished

steel pallet or face plate and auto-

matically locking it to bottom of

mold box.

2. Deposit of liquid facing under con-

stant agitation by gangs of cups,

containing exact quantities, directly

into mold on the polished face plate.

3. Deposit of fine concrete mixture act-

ing as a cushion before receiving the

coarser backing aggregate.

4. Deposit through an agitator receptacle

of coarse backing concrete mixture,

completely to fill the mold box.

5. Automatic scooping out of small

amount of backing concrete from
center of each brick to give a slight

excess of material around the 4
edges before applying the pressure.

6. Exercise of 3,200,000 pounds pressure

on each brick in the mold box.

7. Automatic action of device for clean-

ing pressure tamps after each pres-

sure is applied to brick.

8. Operation of release tamps, elevation

of mold box for stripping brick and
raising release tamps to place.

9. Automatic delivery of 8 perfect faced
brick on steel pallet ready to be
placed on brick car.

Twenty-nine men are required to op-

erate the entire plant.

The man stationed at the front of the

machine places the steel pallet or face

plate in position. Two men at the op-

posite end take off the brick alternately

and place them on the car.

At the discharge end of the machine,

there are two tracks upon which are

placed special folding deck brick cars,

each carrying 576 brick. As fast as each

car is loaded with the concrete brick

resting on the steel pallets, the car is

pushed onto a transfer car and is then

removed to a steam curing tunnel.

There are 4 of these tunnels, each hav-

ing a capacity of 36 cars which means a

total capacity of 82,944 brick. This ex-

cess capaciiy over the daily minimum
capacity pf machine, 30,000, allows ample
leeway in curing and transfer of brick

to yard from steam curing tunnels.

A vapor-curing process is used. Just

enough steam is turned into the curing

tunnels to cause condensation and keep
the brick in a continuously moist condi-

tion and at fairly even temperature. The
brick are left in the curing tunnel for 48

hours ; and after a day or two in the

yard, are ready for shipment. When
unloaded from the pallets or face plates,

the latter are returned on cars to a

special pallet cleaning machine where
they are cleaned and burnished and are

then delivered by a gravity carrier to the

brick machine to repeat their operation.

A special hand pressure machine is

used for making headers, quoins, double

headers, octagon, bull-nose and various

other special face brick. With this ma-
chine, it is possible to place the facing

or color wherever desired.

One of the chief advantages claimed

for this process is the fact that high-

grade face concrete brick in any color or

variety can be made and are ready for

shipment in a short time. The idea is

to mix color facing material and water-

proofing to give an impervious face to

the product. Mineral colors and oxides

only are used, thus insuring permanency

and non-fading qualities.

The equipment required to operate the

one-unit plant under this system is as

follows

:

1 large automatic brick machine.

1 hand pressure brick machine.

125 steel folding deck brick cars.

2 transfer cars.

1 large automatic mixer.

2 small automatic mixers.

1 pallet cleaning machine.

10,000 large steel face plates for auto-

matic machine.

10,000 small steel face plates for hand

machine.

The weight of the automatic brick

machine alone is 76,000 pounds, which

gives some idea of its strength of con-

struction.

In addition to the equipment men-
tioned there are the necessary conveying

machinery, steam boiler, rails for cars,

shafting, beltmg, pulleys, etc., and the

power apparatus. There are other sim-

ilar plants installed and operating at

Winnipeg, Canada; Salt Lake City,

Utah, and Seattle, Wash.
In connection with this article, we are

showing illustrations of the use of these

enamel concrete brick.

Efflorescence on Masonry.

A report presented to the Internation-

al Association for Testing Materials at

the Seventh Congress in New York, by

Prof. J. A. Van der Kloes, Delft, chair-

man of Committee SO, in charge of this

subject, gives a resume of the work ac-

complished. Research was conducted by

members of the committee and a list

of questions prepared that would tend

to throw light on the subject. From
the data on hand the chairman formu-

lated the following conclusions

:

1. Excess of lime: All that exudes
from buildings in brickwork or concrete

and hardens on the surface into crusts

and stalactites is almost pure carbonate

of lime. Extraction of lime takes place

both with Portland cement mortar and
lime mortar, with each separately as well

as with mixtures of both and also with
trass mortar too rich in lime.

Lime is dissolved by water as hydrate

of lime and conveyed by it to the sur-

faces of buildings, where, during the

evaporation of the water, lime absorbs
carbonic acid from the atmosphere and
forms with it carbonate of calcium.

Therefore, special attention should be
given to binding the lime in mortar and
concrete by an excess of puzzolana.

2. Efflorescence and "Wall-Cancer"

:

Probably a connection—not yet definite-

ly established—exists between the pres-

ence of an excess of lime in mortar and
the formation of efflorescences and
"wall-cancer" on the surface of build-

ings
;
yet lime itself often seems to have

little or no share in the composition of
such efflorescences.

3. Corrosion of stone and bricks:

Building stones and bricks may be at-

tacked ;

(a) By products formed in the mor-
tar. There are certain very soluble

constituents of mortar which, .in in-

termittent periods of dryness and
moisture, alternately crystalUze out in

the pores and on the surface of stone
and are dissolved again by rainwater.

Scaling off (wall-cancer) caused by
this is to be explained by osmosis.

(b) By constituents of the bricks

themselves. Bricks may contain high-

ly soluble matter, which have the

same effect as those treated under (a).

(c) By constituents of the atmos-
phere. In the case of the trachyte

from the Drachenfels, we see that the

stone from the cathedral of Cologne
contains 2.4%, that from the quarry
but 0.5% of sulphuric acid.

Corrosion of natural stone by atmos-
pheric sulphurous acid producing ex-

actly the same effect as the products of
mortar treated before, there is reason to

express the opinion that the action is

osmotic in this case also. There is also

reason to put the question whether, in

spite of the trifling solubility of lead-

hydroxide in water, osmotic action may
not likewise take place wherever joints

in masonry are sealed with molten lead

instead of with mortar.

Overhead Expense in Construction

Due to the fact that overhead charges

in construction work are not chargeable

directly to a given job, and also because

a builder thinks of his work as divided

into separate jobs and does not group

his work into a whole as does the mer-

chant or retail dealer who thinks of his

day's business and not of the individual

sales which he has made, the item of

overhead is very apt to be overlooked.

Leonard C. Wason (Aberthaw Con-

struction Co., Boston) relates, in this

connection, the story of an old builder

in Boston some years ago who used to

open a new bank account each time he

got a new job. He deposited all money
received for the job in this bank and

paid all bills from this account. When
the work was completed the bank bal-

ance minus his original deposit showed
him his profits; and according to his

belief the addition of all such balances

showed the profits of his business. This

would have been true if he had not run

a separate personal account from which

he bought tools, paid office rent and

other general expenses of the business.

His method probably had the advantage

over many builders' accounts, of employ-

ing accurate addition and subtraction, if

it did neglect the items which are so

commonlv neglected.

Where adequate bond between slab

and web of beam is provided, the slab

may be considered as an integral part

of the beam, provided its effective width

shall not exceed on either side of the

beam 1/6 of the span length of the beam
nor be greater than 6 times the thick-

ness of the slab on either side of the

beam, the measurements being taken

from edge of web.

—

Building Regula-

tions, Greater New York.
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The Past and Future of the Concrete Block
BY W. P. BTITI.ER*

[The author in his estimate of the fu-

ture of the concrete block reviews, of

course, the past of this building unit.

He bases his views on his observations

in about 2,000 concrete block plants

which he has visited in 40 states and in

Canada and Cuba. Even to those who
do not agree with him this estimate will

be interesting. The concrete block busi-

ness requires rejuvenation. Evidences

of a new progress in this line of manu-
facturing, and consequently of a new in-

terest in the product by architects and

owners, are to be found in many places,

but the block manufacturer generally

must appreciate the possibilities of the

material more fully than he has done

and give more serious attention to the

demands of architects before he can

make the most of his business. Con-
crete-Cement Ace will put)lisli other es-

timates of the future of the concrete

block. The paper by Mr. Butler serves

to direct attention along some of the

lines of thought which focus in a broad-

er and better use of concrete in small

building units.

—

Editor.]

There are three phases of the con-

crete block business which deserve spe-

cial consideration, each being equally

important and each of which should de-

velop equally, but have not done so. First,

there is the mechanical part of the busi-

ness—the part relating wholly to the

machinery or devices used in making
the product. Second, there is the con-

structive phase which relates only to the

use of the machinery or devices in mak-
ing the product. Third, tlierc is the busi-

ness side, which relates to the sale of

the product,' placing it, and the education

of the public in its use.

Multifarious Equipment
In the early days of the block business

its mechanical phase overshadowed
everything else. From the crude mold-

box which had to be taken apart and put

together every time a block was made,
the block "machine" developed gradually

along many divergent lines. Inventors

were both ingenious and legion and so-

called "machines" multiplied by the score

and, as would naturally be the case,

many machines were "freaks," wholly

impractical and in no way suited to the

practical, enduring, and efficient service

which must be demanded of the block

machine. At first all machines were of

the side-face type. The cores were
pulled up or down or were dropped out.

Later, the block was lifted oflf the sta-

tionary cores. Still later there came the

down-face and horizontal-core type of

machine. Here, too, the core-action de-

veloped from the dropped-in type,

through the shoved-in type, to the me-
chanical-action type ; and from the sin-

gle and double to the multiple-core types.

There were "single-piece" and "dou-
ble-wall" tj'pes of machines of innumer-
able forms, some of which attained the

height of impracticability in their in-

genious possibilites of "cellular-wall"

construction. There were staggered-

core machines of many types which sold

better than they worked. There were
many "slush" or "wet-block" molds
made, which made good block but no
money ; and in the field of pressure ma-
chines there were dozens of devices from
the small hand-lever types, on through

the great toggle-action types, to the

stupendous hydraulic types wherein, as

in one machine, the end-doors weighed

1,500 lbs. each, and one part weighed
40 tons.

In the matter of face-plates there was
a like development from the early, crude,

rock-face plates cast from models
gouged out of plaster or wood, to the

high-grade plates cast from molds taken

from the finest chipped or pitched na-

tural stone ; and, later still, the superior

art-stone face-plates cast direct from
the stone itself and made not of iron but

of magnesium oxide. Tons of literature

were spread broadcast telling of the for-

tunes to be made by the use of each.

The greater the freak or the fake, the

louder were its praises sounded.

The would-be purchaser knowing
nothing of the business, or of its me-
chanical requirements, usually bought
the first thing he saw and learned his

lesson later. The writer once sat at the

home of a man who had a bushel basket

full of cement block-machine literature,

none of which he understood, and he
wanted advice as to what machine to

buy. I have had scores of similar expe-

riences and have found not one man in

50 in the business who could even define

Portland cement.

Men in all the walks of life rushed

into the business; clerks, farmers, com-
mon laborers, bankers, capitalists, all

equally ignorant of it and, like the gold-

hunters, seeing in it a quick way to for-

tune. The inevitable result of this craze

for profit-making through the sale of
machines and the making of block was
the failure of thousands who entered the

business. Gradually the universal law

of the survival of the fittest operating

through the selective judgment of the

workers caused the elimination of the

freak machines, and of such as oper-

ated in the wrong way, and resulted in

the continuance and improvement of the

later and better types of machines.

I have seen over 175 different kinds

of block machines at work and of that

number not over 30 are manufactured
today, and it is a safe prediction that

not over 10 of that number will be made
five years hence. What is true of block

machines is equally true of concrete

brick machines, of which I have seen

over 50 varieties, and also of all other

concrete-products devices.

The Best Has Survived

The old and poor, the weak and defec-

tive, have gone into the junk heap,

though many such are still used by men

who value scrap-iron more than they

value efficiency and profits; while the

new, the strong, the best, have survived

and are being improved, and we may,
with certainty, say that out of the vast

number of devices there will yet be de-

veloped a few excellent machines which
will be perfectly constructed on approved

mechanical principles adapted to the par-

ticular purposes to which the machine
is to be put. A few such machines are

now made, but there is yet much field

for improvement. Let each maker of

block machines study the history of such

machines ; let him see how much of bad
and how much of good there is in his

device and seek to adapt it to the latest

and most approved ideas and, if need be,

cease to make it if it cannot be thus

adapted. He must do this or the public

will "junk him" with scores of others.

In the mechanical field, therefore, I

clearly see the sun of a brighter day
rising above the wreck-strewn surface

of the troubled sea of the oast.*

Let us now consider the constructive

phase of the block business, which is of

equal importance. As the demand arose

for a building material to take the place

of extensive stone and increasingly ex-

pensive wood, there developed the con-

crete block, stone, and monolith. The
monolithic construction called for me-
chanical skill, engineering ability, and
financial strength and therefore the

"mob of little fellows" could not get into

the game and hence it has had a steady

legitimate growth.

The making of concrete stone as a

high-grade art-product likewise called

for mechanical ability, artistic taste and

some capital and it, too, was not "rushed

by the rabble" and hence its growth has

been steady and its success pronounced.

But the block business required nothing

but the price of a machine. Mechanical

skill, technical knowledge, constructive

ability, artistic taste, and financial

strength were uncalled for. Even com-
mon honesty and business acumen >»"Te

not required. The block machine mak-
ers themselves were largely responsible

for the decline of the business for they,

in order to boom sales, told the prospec-

tive purchasers that there were fortunes

to be made in the business; that: "If

you buy OUR machine you can use 6
or 8 or 10 parts to 1 ; hand-mixing is

as good as or better than machine-mix-

ing; and a dry block is as good as a

wet one."

Thus, by false statements, the poor,

the incompetent, the ignorant, the un-

businesslike among men were lured into

the business only, in the end, to fail, as

nine out of ten have done from ocean

to ocean. "Plants" were started by all

manner of men where the clouds were
the roof; or where a few sticks sup-

ported a canvas or a few old boards

served as a roof; or where some con-

venient shed or cellar housed the outfit.

Thus, not one plant in a hundred was
planned or constriicted or arranged with

reference to efficient work, and, I regret

to say. that this same condition prevails

Minneapolis.

November, iqis

*\ViIIiam Alden Smith, please note.

[51]



CONCRETE-CEMENT AGE

today all over the country, to a large

extent.

Again since knowledge was not a re-

quirement for entrance in the business,

the value or importance of efficiency was

not recognized or even thought of ; with

the result that inefficiency was universal

and it is largely so today. The material

used was handled too often; it was lift-

ed many times; the machinery was

dumped any-old-place instead of being

arranged so as to conserve efficiency.

The mixing was done by hand in most

cases, and done badly in nearly all cases.

The machines were badly run and badly

attended to, and the tamping was not

properly done, and the block were badly

finished. They were set out in the hot

sun to "dry out," or were improperly

cured. The amount of cement was cut

to the lowest possible point in order to

meet competition. The value of water

to the mass was not known, and, in 99

cases out of 100, the mass was made too

dry because it could be done so more
easily.

Poorly Made Block, Poorly Iiaid

Finally, the block was laid in a slov-

enly, unworkmanlike manner, the face

being all daubed up with mortar, the

joints were uneven and the edges ragged.

In short, the making of the block from

start to finish was marked by a succes-

sion of errors; by rank incompetency

and with the inevitable result that it be-

came an utterly discredited product.

Underwriters would not give it an insur-

ance rate to which a properly made block

is entitled. Good architects refused to

specify block or to associate their

names with their use. The public dis-

criminated against it because of its man-
ifest artificiality and undoubted struc-

tural defects. They were weak, crumbly,

absorptive and cheap, so that they were
discarded by discriminating builders and

were discredited generally.

The demand for concrete block fell

to the level of its use for the founda-

tions of cheap buildings. Again, the

abominable real-estate, contract-building

system wherein everything of merit is

eschewed and everything that is cheap

is adopted, has done a world of harm in

discrediting the concrete block. Such
contractors demanded something cheap

that would "stand up" until it was sold.

Some block men made what they wanted.

Again, the eager competition among
block-makers has tended steadily to de-

press the business and discredit the pro-

duct, and to disgust and discourage the

few who have sought to do good work.

How poor, and how cheap, became the

slogans of the block-maker, and not

—

how good

!

I am soeaking here of general tenden-

cies which were the natural result of

the incompetent personnel of the busi-

ness in its earlier years. These tendencies

are still in operation notwithstanding

that there are many inspiring exceptions

to the rule, and in spite of the fact that

there are thousands of beautiful build-

ings made of block, which are well

made and well laid.

But the tendencv has been downward,

and thousands have "gone broke" in the

business, vfhile hundreds now in the

business will go the same way.

This is but a brief review of what I

know to be the conditon in 40 states

where I have observed the business.

Now, what of the future? The concrete

block has a future. It has come to stay

because it is needed; because it will

be needed more and more. But it

must be a better block, made with bet-

ter machinery, by better men, in a better

way. The "plant" out under the clouds

with tlie horizon as its side-walls must

go, and give place to the properly de-

signed plant wherein is a full and proper

equipment, designed to work efficiently

and to turn out a fine product in form,

appearance and quality, and at a mini-

mum cost.

Ability and efficiency must displace the

old incompetence and inefficiency of ig-

norant men; while quality must rise

above cheapness as the slogan of the

manager. That day is coming, and when
it comes the concrete block will come

into its own as the first-class building

product it can be made to be.

A first-class block can be made to sup-

port a building half a mile high,* and a

better stone can be made of cement than

any that God ever put in the ground, but

the ingredients of such a stone will have

to be good clean aggregates, just enough

cement to coat them, enough water to

spread and crystallize the cement, and a

sufiicient amount of ability, efficiency

and honesty to cause their proper union

in the proper way.

Machinery Manufacturers Can Help

It can and will be done. I am not a

pessimist because I see all of the mul-

titudinous ills of the business. I am an

optimist, a missionary, a preacher, going

from state to state preaching the gospel

of doing good work, and showing men
how to do it. If the leading manufac-

turers of block machines would spend a

little less time booming sales and a little

more time booming good work, the com-
ing of the better day would be hastend.

Efficiency and quality must be the slo-

gan of the new order or the concrete

block business will soon be but a mem-
ory.

Finally, what of the business phase

of the block industry? We have

equipped our plant and made our pro-

duct, now we must sell and use it. As
stated before, the personnel of the busi-

ness was generally low because of the

fact that no experience, no mechanical

or constructive ability, no technical

knowledge, and very little capital, were

necessary to get into it. The result

was that the business ability, artistic

taste, and the discriminating con-

scientiousness of the workers were low.

To make block and to get rid of

them was about all they cared about. It

mattered not how they were made, what

they were made of, how they looked,

whether they were or were not a prop-

er size or shape or were a satisfactory

architectural unit or whether they

were properly laid or not. I regret to

say that even yet this indictment is

true in a large proportion of cases.

Then and now the mental attitude of a

large number of block-makers was and

is low. They did not care then and

they do not care now whether they do

good work or bad—there are, of course,

many exceptions to what I here state

to be the rule—and in most cases they

did not know the difference between

good work and bad.* They had not

seen other machines than the one they

used and therefore they thought that

theirs was the best to be had. They
had not traveled and thus seen the

large, good plants where good work is

turned out, and therefore they knew
not what good work was and how it

was made. They felt insulted if one

criticised their work and suggested its

improvement. They knew nothing of

the real cost of their finished product

since they kept no proper cost-system

accounts, and hence they made prices

based not on cost but on the exigen-

cies of competitive demand, and if, on
Saturday night, there was not enough

on hand to meet the pay-roll they cut

down the cement and labor the next

week, depressed the quality of the out-

put and thus helped to ruin the

business for themselves, and for their

more honest competitors.

I once met on a street of one of our

largest cities a man at the head of a

very large block plant and later the

building commissioner of the city. I

said : "Well, Mr. So-and-So, how are

you making it?" He replied, "I now
have the balance on the right side of

the ledger." "How?" I asked. His

reply actually startled me. "By mak-
ing a block just good enough to hold

together until I get them on the job,"

was his reply. Today there are in that

city the rusting remains of dozens of

down-and-out block plants. Such was
the low business attitude of a leading

manufacturer of block and of block-

making devices.

Just as it then was and now is true

that a majority of block-makers did

not and do not realize the business

necessity of doing first class work, and

of refusing, under any circumstances,

to do poor work, so, too, have they

failed to recognize the business neces-

sity of improvement ; of "junking"

worn-out or obsolete machinery and

of adopting new or improved processes.

Hundreds of plants today are equipped

with old, worn-out, obsolete machin-

ery which it does not pay to use and

•The author's enthusiasm is interesting. Al-

lowing 144 lbs. to the cubic foot of concrete—
a column half a mile high would weigh 2.640

lbs. to the sq. in—not an excessive require-

ment of good concrete in compression but
allowing perhaps in actual usage a rather low
factor of safety.

—

Editors.

*We are inclined here to take issue with the

author. We prefer to cling to the belief in

most men's good intentions and to attribute

failures more to their lack of knowledge than
to purposeful knavery and enjoyment in poor
results. We are confident that when block
makers know how to do better work and gain
the skill and equipment with which to do it

they will see much more fun and vastly more
profit in turning out creditable products.

—

Editors.
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which ought to be sold tor scrap iron.

Yet the owners will not spend a mo-
ment to figure out where they are los-

ing money daily. They will not sec

that money put into new and better

machinery that will turn out more and

necessity of doing first clas work, and

better work would be a wise and profit-

able investment.

Flan Plants for Efficiency

Again, the business necessity of con-

sidering elliciency does not occur to

them. Not one plant in 100 is de-

signed to conserve efiicicncy of time

and motion, of labor and power. Every

motion takes time and costs money,

hence the arrangement of bins, of

mixers and machinery, of tracks and

steam rooms, and of storage and yard

space should be carefully considered

with reference to the conservation of

motions. Many a plant which now is a

failure would be a success if its units

were properly arranged and it were
properly managed.

Again, few block-makers ever see the

business necessity of constantly Briti-

cising their own products so as to find

and correct defects. They fail to see

that a poor product means a poor price

and a small profit, or no profit at all.

They fail to see that they must adver-

tise and that the only advertisement

that will aid them is to do good work
which will stand as a visual proof of

their competency. They fail to go to

the public and talk good work, to show
good work, and to explain to archi-

tects, contractors and prospective

builders the difference between good
work and bad and the necessity of

charging a good price for good work.

They fail to see that it would pay them
to refuse to do poor work and thereby

build up a reputation w hich will, in the

end, bring success.

Thus they fail to educate the public

up to a higher standard of work which
alone can bring to themselves a higher,

better, richer, and hence more profit-

able class of customers. It is a busi-

ness axiom that if you want to make
tnofiey you must go where money is

and deal with the men who have it.

Block-makers must learn to know that

it does not pay to make a cheap pro-

duct t0 sell to cheap men to use in the

foundations of cheap houses.

Also that it will pay to make a su-

perior product for use in good build-

ings from the water-table to the roof.

Members of web reinforcement shall

be so designed as to adequately take up
all involved stresses throughout their

entire length. They shall not be spaced
to exceed % of the depth of the beam
in that portion where the web stresses

«xceed the allowable value of concrete
in sehar. Web reinforcement, unless

rigidly attached, shall be placed at

right angles to the axis of the beam
and carried around the extreme tension

member.

—

Building Regulations, Greater

New York.

A Concrete Sundial.
Bv C. II. MiLLliR.

The concrete sundial shown in the

illustration is an interesting example of

what an amateur can accomplish in

working with cement. The time re-

quired to make it was less than a day

and the total cost of material probably

not over two dollars. 1 first made a

scale drawing of what I desired to ac-

complish and by means of wooden forms

cast the two square sections that form
the cap and base. The round sections

were also cast separately in wet sand.

The large round base is not concrete,

but is an old stone mill wheel that had
been used to cover a well. These old

mill-stones are very common through

A Concrete Mattress for a River

Bank.

B. Okazaki, a Japanese engineer, de-

scribes in Engineering News the above

novel construction built by him on the

Yubari river. He believes his reinforced

concrete mattress to be the most eco-

nomical, durable, flexible, and altogether

effective bank protection and that it is

particularly adapted for the protection

of those river banks where caving is

most severe and where the now prevail-

ing log mattress cannot keep its stability

when forced to take a steep slope.

The main body of the mattress con-

sists of reinforced concrete blocks of

suitable size knitted together by passing

the eastern states and may be seen do-

ing seivice as stepping-stones or in

forming a portion of old fences. Mine
was really the inspiration for the sun-

dial. The main shaft of the sundial was
built up around a wooden core, wound
with chicken wire. For all the work I

used a fairly rich mixture of cement and

sharp, clean sand, probably about 2 parts

of sand to 1 of cement.

••^ftcr the various members were com-

plete I joined them together by means
of cement, and after patching up some
places where the work was crudely done,

I gave the entire sundial a coat of stuc-

co, using a pail of wet concrete and a

whisk broom. This final coat covered

up the defects of workmanship and gave

a finished effect. Ultimately I hope to

have English ivy growing over the sun-

dial.

metallic wire of the proper diameter

through two holes previously made in

the middle plane of each block, thus

forming a flexible stone mattress, each

block being so set as to break joints.

Text and drawings describe the mat-

tress in detail. The actual cost of the

mattress is 3 yen ($1.50) per square

yard in the experimental work, but in

the later work of the Ishikari river im-

provement work, the cost of the mat-

tress has been reduced to 2 yen ($1) per

yard, owing to the employment of the

skilled labor and the slight improvement
made on the apparatus and yard ar-

rangement. This is cheaper than the

prevailing log mattress.

Relative to the consistency and volume
of grout. A, W. Ransome states that for

lining tunnels and similar work a 1 :1

mi.x, with sufficient water to lift it into

place, should be used wherever possible.

The sand is an important factor in clog-

ging large leaks. Where fine seams car-

rying water are encountered, 1 :0 mix
should be used, and quick settling Port-

land cement is recommended.

Note: This is very similar to a bank
protection designed and developed by

Mr. Decauville, a French engineer. The
Decauville system has been used exten-

sively abroad.—Editors.

Each job should be charged with its

proportion of the premiums on employ-

ers' liability and public liability insur-

ance, to prevent an unforeseen increase

in overhead expense. This item should

be allowed for in the estimate at the

proper percentage of the payroll.

Noreinber, igis [53]
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Pre-Cast Units for Sawtooth Construction

Efficiency is the watchword of the day,

and in the mind of the manufacturer the

slogan "Efficiency" is expanding in

meaning and now covers the service he

receives from his buildings as well as

from his machinery and from the

"studied motion" operations of his men.

warehouse for the National Enameling

and Stamping Co., at Granite City, 111.

The accompanying illustration, showing

the interior of this building, gives a good

idea of the lighting effects. In these

skylights, which are constructed entirely

of concrete and wire glass, the glass is

Fig. 1. Cross-Section Showing Typical Arrangement of Units in Sawtooth Construc

And why should this not be so? The
interest on his investment and the up-

keep on his plant are just as truly manu-
facturing costs as is the payroll. The
keenest minds in the manufacturing

business today know that pleasant sur-

roundings, with plenty of light, and

proper sanitary arrangements increase

the efficiency and morale of the entire

organization.

It is but natural, therefore, that a type

of construction, which in itself embodies

the highest efficiency in design and erec-

tion, and which gives maximum
service to the owner, should be rapidly

recognized and adopted.

Sawtooth roofs of reinforced concrete

construction, erectfed under the old

method of putting up forms, and then

filling them with concrete, have been

used to a limited extent only, on account

of their excessive cost. Resort has,

therefore, been had to various substi-

tutes. Metal lath, plastered on both

sides, has been used extensively for this

portion of the work. In fact some
builders, owing to the cost of sawtooth
work, have used wood construction for

the sawtooth portion even though the

rest of the building was made of rein-

forced concrete.

Concrete Sawtooth Construction
A sawtooth roof construction of solid

reinforced concrete, using pre-cast units,

has been developed by the Unit Con-
struction Co., St. Louis. In this con-

struction no metal is left exposed, but

every particle is surrounded by the

requisite thickness of concrete. The re-

sult is an absolutely permanent construc-

tion, and the cost is reasonable.

The full sawtooth construction used in

the buildings for the Sturges and Burn
Mfg. Co. is a development of the iso-

lated sawtooth type first used in the

construction of a tin plate inspection

placed at an angle flatter than is usually

employed in sawtooth construction and

therefore admits considerably more light.

The reinforced concrete and wire glass

type of skylight is permanent construc-

tion. No sheet metal is used. This

construction has been used on various

buildings recently erected, notably

on the classing or f . o. b. sheds and com-
press buildings in the cotton handling

plant of the Memphis Terminal Cor-

poration, Memphis, Tenn. Sixteen acres

of unit-built buildings are now being

constructed.

The plant of the Sturges & Burn Mfg.

Co. is situated at Bellwood, 111., 18 miles

west of Chicago, and comprises 3

buildings. The main building is 703' 0"

long, and 101' 6" wide, with a wing at

the west end extending back 142', and a

two-story wing at the east end. The
other buildings are the tin room and

the boiler room.

Typical column spacing for all the

buildings is 17' tVz" x 20' 0", and the

clear height under the beams is 12' 0".

The floor is carried on an earth fill at

car level. Excluding the grouted con-

nections, the only concrete that was
poured in situ were the footings. The
columns, girders, sawtooth frames, roof

and wall slabs were made in the casting

yard adjacent to the work and set as

units.

The wall slabs average 4" thick with

bands around openings as shown in

illustrations. There is one expansion

joint in the 703-ft. length, steel rollers

and plates being used to insure free

movement.

Roof drainage is provided by means
of cinder concrete crickets which direct

the water to wrought iron downspouts
placed within the columns.

Details of the sawtooth construction

are shown in the accompanying views

taken while the work was in progress.

The reinforcing bars project into a grout

"box," as it were, over the column cap.

The inclined frames and the roof slabs

rest at their lower ends on a shelf on the

girder and at their upper ends on a shelf

Fic. 2. Interior op Building Showing Arrangement
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in the frame; the frame itself rests on

the shelf on the girder and the tie beams
are intended to take the thrust of the

triangle thus formed. In this building

the tie beams have also been designed to

carry shafting; malleable iron inserts

have been cast in to facilitate the con-

nection of shaft hangers, etc.

' The skylight frame consists essentially

of a large Hat plate, into which the win-

dow frames were cast, extending from
column to column. The lower end is

detailed to rest on the girder ledge with

projecting bars which overlap stirrups

projecting from the girder and from the

roof slabs resting on the other side of

the girder. Three or 4 inches of grout

on top of the girder forms the valley

and completes the connection.

At the top the frames are notched to

provide a shelf for the support of the

roof slabs; this is clearly shown in the

illustration, where the bars projectinp

from roof slabs and frame can be seen

The roof slabs themselves are of i!

unit type generally used by the C'l

tractor, and there are 3 roof slabs tu

each panel. All the units were set on
mortar beds to insure proper bearing

and the connections grouted with a 1

:

1J4:2 concrete.

As has been stated before, the casting

yard was adjacent to the building site;

the concrete was handled by a tower and
3 chutes in the usual manner. The
yard was served by a McMyler locomo-
tive crane, a 48-ft. boom, which picked

the units from the forms and placed

them in the storage pile, or as was the

more usual case, on flat cars, and then

pushed the cars to the erecting derrick.

The traveler consisted of a stiff-leg der-

rick with a 76-ft. trussed boom, carried

on a .square tower 20' high. The tower
was carried on trucks with flanged

wheels running on regular track.

Erection was started at the east end
of the main building, the traveler setting

the full width of the building and back-

ing away as the work progressed. After
the main building was set the traveler

was again moved to the east end, com-
pleting the east wing, the boiler house,

tin room, and west wing successively.

In order to give some idea of the rate

of progress, it may be stated that the

erection of the units in the main building

proceeded at the rate of 1 bay per day,

which means 18' of building 100' wide
per day. The boiler house was set in 2

days and the tin room in 3 days. When
it is remembered that the tin room cov-

ers an area approximately 100' x 160' it

will be understood that the erecting was
carried out with reasonable rapidity.

General plans of these buildings were
prepared by the owners under the direc-

tion of John Perry, but covered wood
and brick construction. The reinforced

concrete design which was finally adopt-

ed, was prepared by the Unit Construc-
tion Co., who also carried on the con-
struction. This method of unit con-
struction is patented and controlled by
the Unit Construction Co., Liggett Bldg.,

St. Louis.
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COMMENT
New York Not a little bravado is

Tries Con- being shown by the New
Crete Roads.

^ork State Commission

of Highways. It is to be hoped that the

rather extensive experiment being tried

in concrete road construction will not

result in a failure of the material, be-

cause in the case of failures it will be

recounted that the highways were of

concrete and the circumstances will be

inquired into by a few only.

Readers of Concrete-Cement-Age will

remember that in the September issue

there was published a description of a

jointless concrete road which was being

constructed on Grand Island in Erie

county, N. Y. In this description atten-

tion was called to what was then be-

lieved to be a fact—that in the omission

of expansion joints the Erie county work

differed from "the course being followed

in the construction of the 200 miles of

concrete highway on which the State

Commission of Highways furnished in-

formation." This statement, quoted

from our September issue, was based

upon the report believed to be authentic

which came in response to a request for

information which we made of the com-

mission. In gathering the information

as to concrete pavements and highways,

published in September, Concrete-

Cement-Age sent out printed blanks, one

of which was addressed to the New
York State Commission of Highways,

Albany. The blank was filled out under

date of July 1, 1912, and in the space

provided for "Signature of Informant"

was written "New York State Commis-
sion of Highways." The information

contained in this report was published in

the tables in September. The report said

that transverse expansion joints were

being provided every 30', filled with

pitch and protected with sand.

Elsewhere in this issue mention will be

found of concrete roads built by the

New York State Commision in the

counties for which Rochester is the divi-

sion headquarters. It appears that the

Erie county jointless construction is

typical of more than 50 miles of concrete

highway work being done this year in

the Rochester division.

Concrete-Cement-Age wrote C. Gor-

don Reel, state superintendent of high-

ways, several times in August in an

effort to get some information as to the

venture in jointless road construction.

No information came correcting the

idea that expansion joints were being

used every 30'.

It appears, however, that the roads in

the Rochester division were under the

same set of specifications of the State

Commission which were abandoned in

Erie county. These specifications are

quoted in part, page 32, September issue.

We have been unable to learn who is the

author of the specifications, requiring

among other things that: "The concrete

shall be mixed with only a sufficient

amount of water so that when the mass

is rolled with a 10-ton roller the mortar

will not be forced through the stone to

the surface, but enough so that there

will be a slight appearance of moisture

on it." Such a specification is unusual,

to say the least. The local engineers

have had to exercise their discretion in

making radical changes in this regard.

Yet, so far as we can learn, they have

not had the temerity—so far as their

superiors are concerned— to provide ex-

pansion joints where expansion joints

are not specified. Such specifications,

necessitating dickering with contractors

for substitute methods, make for loose

administration. Unfortunately it is the

taxpayer who wants, uses and pays for

the highway, who suffers most.

We sincerely hope that New York

state's jointless concrete roads with their

tar, screenings and heavy asphaltic oil

applications (many of the roads being as

yet without this bituminous surface)

will be successful. Yet we cannot but

consider that enthusiastic as is Director

Page, of the OflSce of Public Roads, on

the possibilities of jointless road con-

struction, he is undertaking a trial stretch

of it only, while New York state is

building many miles of such road and

isn't hurrying about putting on the bitu-

minous coat which is specified. While we
are glad to see any new work along this

line which may make possible good con-

crete roads at even a lower cost than

they can now be constructed for, we de-

plore a wholesale construction after a

purely experimental method. There are

proven methods of concrete road con-

struction.

* * «

Concrete Qath- I" every line of develop-

erings at Pitts- ment concrete is com-
bnxs, Chicago,

sanding attention. The

time is fast approaching when the rein-

forced concrete building will be the

standard, the accepted type. From one

convention of the National Association

of Cement Users to another, the interval

is an epoch in concrete development.

Portland cement construction has risen

from comparative obscuritj' to its won-

derful present status in a httle over a

decade. A year is to concrete develop-

ment what a score of years is to the

older materials. There is no man work-

ing in any way in this field who cannot

find something of interest and real value

in the coming concrete gatherings.

In all parts of the country during the

past decade, men have been working out

in concrete their own ideas in their own
way. Every year sees new develop-

ments in methods, material and equip-

ment v/hich are of the greatest interest.

And the concrete industry today, great

though it may be, yet offers many open

lines hardly realized today for successful

development.

Not only will the uses of concrete ex-

tend farther and more successfully 'tj;

the fields already occupieo, jur new
fields will open. Every year we see

changes in practice, new methods and
equipment, which, although important in

themselves, forecast developments of far

greater importance. In the field of
block manufacture, important changes

have taken place. Plain- face block, well

made, are being more widely used as a
structural unit. Special aggregates are

being used to produce beautiful effects

in poured surfaces. Constructors are

recognizing that better proportioning and
careful mixing are prerequisites for

water-tight concrete, and are essential'

in all work. In road work, wonderfuL
possibilities have been opened.

In architecture, engineering and con-

struction, concrete is today the peer of
any material. The average man, engi-

neer, architect, concrete products manu-
facturer, or builder is, personally, in

touch with but a limited part of his field.

His direct interests are in the main local.

Through the trade and the engineering
papers he keeps informed on what is go-
ing on, but the annual gatherings, the
convention of the National Association
and the cement shows offer the best pos-
sible medium for the exchange of expe-
rience and ideas. They are an educational

force, which, second only to the trade

papers, have done a great and far-reach-

ing work, in spreading broadcast a better

knowledge of concrete, and fireproof,

hygienic, permanent, economical con-
struction.

The great work that the National As-
sociation of Cement Users is doing, need
not be dwelt on here. It is an efficient

clearing house of ideas, methods, prac-

tice and theory in the uses of concrete.

It is a university to which- all workers
in concrete can come. Engineers, build-

ers, professors, manufacturers and me-
chanics, all can bring to the Association

their personal experience, and as teacher

or student, add to the better understand-
ing of concrete. The ultimate success

of concrete depends on the mechanic, on
the worker, who with his own hands, is .

putting in the concrete. In this work
the engineer serves the workman, and in

discussions before the convention very

often the most valuable contribution has
been made by a member who spoke from
personal, we might almost say, manual
experience. He had done the work
with his own hands.

The winter months should be a time -

for study and investigation, for picking

up the loose threads of the past season's

experience, and, adding the new strands

of the best development of the past year,

the best of theory and practice, weaving
well for the coming year.

Pittsburg and Chicago offer good

fields for study. Notable concrete work

has been done in both cities. Time

spent in attendance at and co-operation
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with the sessions of the National Asso-

ciation of Cement Users, at its coming

convention in Pittsburg (Dec. 12-18); in

a careful study of the exhibits at the

Cement Show in Pittsburg at the same

time, and in Chicago in January, will be

time well spent.
* * *

Practical Men One of the reasons the

Needed In Pro- concrete block has not
ducts Plants. ^^^ c^,,^^ ^^^ posh\on

which rightfully belongs to it as a splen-

did building unit is because it has suf-

fered exploitation at the hands of im-

practical men. There comes to us a

story of a concrete products business,

and we publish this story because it car-

ries a moral. The actual facts in this

case are just sufficiently disguised in the

telling so that the persons will not be

readily recognized. Here is the story:

Not very long ago a business man who
had about $15,000 to invest outside of

his own enterprise thought that the most
promising "get-rich-quick" investment

would be in the concrete business. He
saw how much construction of this kind

was actually going on ; he had heard of

one or two patented machines for man-
ufacturing concrete specialties, and it

seemed to him that the business was a

veritable gold mine. He decided to "get

in the game," with the idea of being

able in a short time to sell out his own
concern, which was making about $4,000

a year net, and devote all of his time to

concrete.

He organized a company with $40,000

capital stock, and was aggressive in sell-

ing stock to his friends, who were con-

vinced also of the prospects for "big

money" in the business. They paid

nearly the entire amount into the treas-

ury. Plans were then drawn for a

building—an imposing structure—which
was built at a cost of about $15,000. It

occupied a large site, and was well lo-

cated, with good railway facilities. Near-
ly as much was spent in the equipment
of the plant, so that by the time every-

thing was ready for operations, the

amount of working capital left was
rather small.

Several of the men who had invested

money in the company had secured the

appointment of themselves or relatives

to important positions. The sales man-
ager had had a long and successful ca-

reer in the millinery business, and the

general manager had been an expert ac-

cident insurance salesman before he saw
the immense profits to be gained in the

manufacture of concrete products. The
man in charge of the plant, which was
to make block and other specialties, had
had some experience in street work, but

block were new to him. However, he

was certain that he knew how to make
them, so the company started with con-

fidence to burn.

The first jobs that turned up were bid

on, the bid including construction as

well as delivery of the material. They
didn't get the contracts, however, for

they found that there were others in the

business in that locality, and that they

were making prices which were so low
as to insure no great margin of profit.

The members of the company began to

realize for the first time that possibly

the "game" did not differ much from
other businesses in the amount of profit

produced, and that merely getting a con-

tract was not necessarily going to lay

the foundations for a handsome fortune

for each of those holding stock.
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Armed with the knowledge of com-
petitive conditions, the next orders were
gone after with the determination born
of desperation. They made prices which
they figured would certainly get the or-

ders—and they did. Then they were up
against the construction question, and
had no end of trouble getting the build-

ings erected, even though they were
comparatively simple jobs. The super-

intendent explained that as soon as he
had had a litle more experience he would
be able to handle that class of work
without any difficulty. When they got
through with these initial jobs, it was
found that they had lost a little money,
but not much, and they concluded that

with the experience behind them they

should be able to do much better "next

time."

Meanwhile a few notes had to be
made and discounted at the banks, and
pay-rolls had to be met every Saturday
night. Stocks of goods were being
made and stored, and sales were com-
paratively slow. In order to meet the

notes and keep things moving, block
were sold to other contractors at a price

low enough to get their orders, and
these, of course, did not produce any
profit. The millinery man was by this

time longing for a return to chiffons

and silks, while the accident insurance
solicitor was convinced that there was
as much "easy money" chasing commis-
sions as construction jobs.

A few months passed and the outlook
was still rather gloomy. Money was
needed and a stockholders' meeting was
called to consider making an assessment
and providing funds to go ahead on.

One irate stockholder arose, very red of
face and flinty of expression, and de-

clared that he didn't intend to throw
good money after bad, and that he
would refuse to stand for an assess-

ment. Some of the others indicated that

their hopes had been blasted, and that

they were perfectly willing to retire

from the business. The meeting con-
cluded with the decision to dispose of
the business and liquidate the company.

This was done. The property brought
a little less than $10,000, and a new com-
pany, composed of practical men thor-

oughly experienced in the business, took
it over; and while it has not been in ex-
istence long enough to determine the

final result, it seems safe to predict that

dividends will be paid. With the small
capital investment, compared with the

actual cost of the plant and its equip-

ment, there should be no difficulty in

making it a paying proposition.

* * *

Impress Method AH of US have probably
for Decorating noticed at some time or
Green concrete,

^jj^^^ the impress of

children's feet in the surface of a con-

crete walk. More often, probably, dog

tracks are left on a walk, and many a

sidewalk contractor would joyfully con-

sign the canine population of the vicin-

ity in which he may be working to some

place quite remote, to put it mildly.

These imprints from certain points of

view might be called "natural decora-

tion." Genius is that quality which can

see, combine and take advantage of or-

dinary everyday doings ; and in a south-

ern California home, the possibility of

impress decoration has been worked out

in a most interesting way.

As the lady of the house was watching

the cement finishers work in one of the

sun porches, she took the plume-like

branch of one of the graceful shrubs

growing in the yard, laid it on the newly-

troweled surface, near the border, and

instructed the finisher to "pat it down"
with his trowel. With some natural

hesitation at seeing his newly-finished

work apparently disfigured, he complied.

In a few minutes, the plumed branch

was lifted out. The stem end was raised

first, and the entire branch "peeled out."

The impress of the branch broke up in a

pleasing way the monotony of the sur-

face. The workman saw the natural

beauty of the decoration, and took it up
enthusiastically, repeating the impress as

a border completely around the sun

porch.

This opens up an interesting possibility

in concrete surface decoration. Of course,

under many conditions this method

would result in depressions which

would collect dirt, and be unsightly and

undesirable in many ways. On the other

hand, there is no reason why this same

idea could not be developed further by

filling any desired impress in concrete

with a colored cement and sand mixture.

Inlaid tile are used with most excel-

lent results to decorate concrete. A
similar end might be arrived at by leav-

ing in the concrete finish openings of

various shape and design which could be

filled with a mortar of any color or

texture. The matter merits considera-

tion.

BepairofCon- The effect of fire on
creteAfter concrete was illustrated
Fire Attack. ^ ^ ..m a most interestmg way
in the fire at the mill of the Androscog-
gin Pulp Co., So. Windham, Me. This
fire, described in detail in the October

issue, demonstrated the fire-resisting

qualities of concrete, even more so

than a fire in an all concrete building

would have done, for the composite

nature of the building exposed concrete

to a most severe fire attack. The in-

flammable contents, the wooden roof,

trim, doors and window frames, were
completely burned away, leaving the wall

and floors as mute testimony to the fire-

resisting quality of concrete.

In considering the repair of the build-

ing, particular attention, it seems to us,

should be given to the floor of the build-

ing. As noted in the October issue, the

intense heat developed considerable ex-

pansion in the entire structure, and
numerous fire cracks could be seen in

the floor. These wer made plainly evi-

dent on the under side of the floor by

the leakage of water through the cracks

leaving a light streak in the soot-coated,

blackened ceihng.

Structurally, the floors are practically

intact, and would probably hold up under

any required loading. The danger hes

in the future insidious attack on the

steel reinforcing, of rust caused by

moisture percolating into these cracks.

Would it not be possible to prevent such

rust attack by washing the floors with a

thin cement and water mixture? The
mixture used should have a long con-
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tinued agitating mix, so that some of the

cement, entering practically into solu-

tion, would develop colloidal action.

Lime might be used with the cement to

good effect. The suggestion is a prac-

tical one, and could be well considered

in the preliminary repair of all rein-

forced concrete surfaces after severe

fire attack.

AFossilile Concrete floors some-
Cause of Dust- times "dust" under wear,
ing rioors,

^j^^ ^^^^ .^ produced by

an abrasion of the surface, and when

stirred up by traffic, is thrown in the air.

A good concrete surface should not dust

in this way, and in examining the mat-

ter, we must look for causes which may
produce an unduly soft surface film.

The construction of dustless floors was

discussed in the October issue under

Consultation Item 206.

Dustless floors have been a matter of

much study and experiment. It has

seemed to be a fact that dusting invaria-

bly appeared to be more serious on work
finished in winter where salamanders

had been used to keep the temperature

above freezing. In an efTort to find an

explanation of this, it was suggested

that the presence of salamanders pro-

duces a concentration of carbon dioxide

in the air. This is a gas, heavier than

air, and spreads out over the floor.

Being acidic in its nature, carbon dioxide

reacts with the calcium hydrate liberated

in the process of solution of the cement,

and forms calcium carbonate on the sur-

face. This compound is chemically an-

alagous to our regular limestone, but the

physical conditions surrounding its

formation, in such a case, result in a

product that is soft and affords no great

resistance to abrasion, with the result

that a floor shows a very serious ten-

dency to dust.

With the coming of winter, salaman-

ders will be used to keep construction

work above freezing ; and constructing

engineers will do well to keep in mind

the possibility that salamanders may
affect the surface finish.

* * *

Flzinrtlie The fire regulations of
Kesponsibility European cities place the
for Tire. ., ...^ , r

responsibility tor a tire

on the individual who should have fol-

lowed the regulations and made the fire

impossible. The culpable person is not

only required to bear the expense of

extinguishing the fire, but he must also

indemnify innocent persons who may
have suffered through his carelessness

in permitting conditions on his premises

likely to result in fire. Fines are im-

posed under some conditions, as a re-

minder that the laws are to be obeyed.

Such procedure might well be followed

to some extent in this country. Extreme
paternalism in the shape of wholesale

fire protection, unaccompanied by at-

tempts at regulation, has probably done

much to develop a carelessness in per-

sonal fire protection.

Any procedure promoting individual

responsibility is commendable, and fire-
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proof construction and maintenance

must be enforced. Life and property

will not be safe from fire until the indi-

vidual feels his personal responsibility

to his fellowmen.

Municipal Con- An interesting comment
dult for Pub- on a suggested public
Uc Utilities. , .

^'^
i i- u j

conduit, as published m
the October issue, is made by Bishop C.

D. Williams of Michigan in a recent

letter to Coxcrete-Cement-Age. Bishop

Williams is a noted student of social

conditions, and his opinion is of value in

bringing to the problem a point of view

entirely separate and apart from engi-

neering and construction circles. The
comment follows

:

The plan is admirable

—

(1) as a piece of engineering economy.

(2) as a public convenience, putting

all miscellaneous and multifari-

ous "subways" into one.

(3) as preventing the abomination to

the public and the iniquitous

expense of continually tearing

up pavements.

(4) as giving the city control over

public utility corporations, pre-

venting private ownership in

public streets, and providing

facilities for the municipal

ownership and operation of

public utilities. It is a plan

bound to come.

Fences for In coming down one of
Sidewali the main streets the other
Protection. . ,

day we noticed some ce-

ment sidewalk work which was being

protected in rather an interesting way.

Empty cloth cement sacks had been filled

with sand and into the mouth of the bag

a stake was thrust. The bag was then

tied tightly around the stake, which was
used as a corner or intermediate post to

support the chicken wire which pro-

tected the fresh concrete walk. This

appears to be a rather ingenious way of

building temporary fence for sidewalk

protection.

At a recent meeting of the Russian

Cement Congress, it was stated that as

compared with 7 factories in Russia 25

years ago, there are now 38, and, ac-

cording to the figures given at the meet-

ing, their total production for the year

1911 was 8,371,000 barrels. With the ad-

ditional capacity which has been brought

into being in 1912 it is expected that

close to 13.000,000 barrels will be pro-

duced.

In the year 1911 the demand for Port-

land cement grew to such an extent in

Russia that the works were unable to

meet it. and considerable importations

of cement were required from other

countries. Owing to the development of

the Russian Cement Association and the

interest taken in the production by lead-

ing engineers, the quality of Russian ce-

ment has been greatly improved of late

and meets fully the requiremnts of prac-

tically all other countries ; in fact, the

Russian government specifications are

really more severe than those of most
other countries in the world.

Concrete in Cool Weather.

At this season of the year the greatest

care must be exercised in using rein-

forced concrete. Cool weather, with its

attending atmospheric conditions, even

though not freezing, has a bad effect on

concrete. The following, compiled by

the Trussed Concrete Steel Co., Detroit,

is worthy of special consideration

:

1. Delayed Set: During cool weath-

er, even though not freezing, the setting

of cement is delayed. Sometimes two

weeks or more after placing it is pos-

sible to drive a nail into the concrete,

which indicates how serious is this de-

lay in the set. The only sure way of

knowing when tiic cement is fully set

and the concrete properly hardened is

actually to test it with a hammer for

hardness. To do this it is necessary to

remove small portions of the form work
in each section of the structure to be

certain that there are no soft spots. Bear

in mind, this delay and indefiniteness in

the setting of cement are not due to

freezing, but merely to medium cold

weather and attending atmospheric con-

ditions.

2. Avoid Freezing: Be careful to

avoid freezing of the concrete. While

the days may not be particularly cold,

the nights are often below freezing tem-

perature. Therefore, protect all freshly

laid concrete by covering it with some
material that will prevent freezing. Be
especially careful to protect this concrete

at night. It is said, and may be true,

that frozen concrete will re-set under

certain conditions, but it is not advisable

to depend upon such an uncertainty. The
safest plan is entirely to avoid freezing.

If absolutely necessary to place concrete

in freezing weather, the materials, such

as sand, stone and water, should be heat-

ed and the concrete so protected as to

keep its temperature above freezing.

3. Careful Work Necessary: Work-
men are apt to become careless in cold

weather. They have a tendency to shirk

their duty, especially when it exposes

them to the cold. Therefore, particular

care should be used by the superintend-

ent in charge to see that the forms are

properly braced, that the bottoms of

beam and column boxes are clean before

pouring concrete, that the steel is accu-

rately placed, concrete thoroughly mixed
and the workmanship in general the best

possible. Special vigilance is required of

the superintendent at this season of the

year.

4. Removal of Forms: The most im-

portant point, and one whose importance

cannot be over-estimated, is caution in

tlic removal of the form work. Don't

remove any forms until absolutely cer-

tain that the concrete is thoroughly

hardened and that no portion is either

soft or frozen. Even after you are cer-

tain that the concrete is hard, remove
the forms very carefully and without

shock to the structure. Always leave in

place a few intermediate posts so as not

to place the entire dead weight too sud-

denly on the beams and columns.
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The Questions and l)isiussions in this

Department arc of interest and real

value. Speaking of our questioners, we
earnestly ask readers to discuss the

questions submitted, for men in field

and office, let this be a real consultation

section, an exchange of ideas, among

those who have, and those who have not,

solved some of the problems of struc-

tural concrete. Questions and Discus-

sions are cordially im'ited.

This issue marks the merging of the two departments, "Information" and "Consultation," which for

many years have been of par;icular interest and value to readers of Concrete, Cement Age, and Concrete

Engineering, and in the last four issues to readers of Concrete-Cement Age. The subjects in these two

departments, however, have paralleled to such an extent that it has seemed best to combine them. The new
title,' "Information and Consultation," retains the identity of both departments. We want Concrete-Cement

Age readers to know that this is not a new department, but simply a combination of the two old ones for

more effective work.—The Editors.

244. Concrete Vats for Fruit Storage.
"How can concrete surfaces be pro-

tected against the acidic qualities of fruit

juices, so that concrete lats can be used

for storage?"

244.. Discussion (Editori.\l).

Vice-Consul Smith, of Beirut, Syria,

in a recent issue of the Daily Consular

Reports, describes the manufacture of

apricot paste, and suggests that in view

of the abundant apricot yield on the

Pacific coast it might be of profit to

American farmers in that region to

utilize that portion of the yield which is

too ripe, or is otherwise unfit for trans-

portation to the fruit markets or can-

neries, in the manufacture of apricot

paste, known in Syria as "kamereddin."

He describes the methods of manufac-

ture as follows

:

A basin two or three ft. deep and of a

circumference proportionate to the crop

to be treated, is dug by the farmer arid

lined with cement mortar. The ripe

apricots are stoned and thrown into this

basin and beaten into a pulp with tamp-
ers. The primitive method of kneading
the fruit with bare feet is still often

resorted to. The pulp is then spread out

on thin boards and placed under trees

and in shady places to dry. These boards
are of uniform size, and the paste is so

spread out as not to be thicker than
1/10" when dry. The sheets thus

manufactured when dry weigh 1

rottle (about S>2 lbs.) and look like sole

leather. The orchardist can produce
this paste on the farm and, with little

cost and labor, place on the market an
article which is easy to ship and which
meets a growing demand.

Further details as to the construction

of these vats were requested of the Con-

sul General at Beirut, who writes as

follows

:

The materials most generally used are

broken rock, sand and lime. The lime

is always freshly burned, and makes a

very strong concrete. Fresh burned
lime is always to be had here, as Syria

abounds in limestone, and lime kilns are

to be found all over the country.

In some instances, small quantities of

cement are mixed with the lime. No
cement is made in this country. Most
of the cement used here comes from
Germany and other continental countries.
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257. Curing Tile and Some Percola-
tion Tests.
"Kindly advise us what, in your opin-

ion, would be the result of heavily

sprinkling with cold water concrete tile

white they are in the steam-curing de-

partment, the temperature of which is

about 80° to 90°. Anything else that

yott may have in the way of steam cur-

ing would be appreciated.

"It might be of interest for you to

know that we have divided our entire

floor space into compartments, which

are covered and walled with oiled can-

vas, having curtains for doors. These

make very successful steam curing kilns,

and are economical <rj well as good con-

densers of steam.

"If you have any information on the

subject of permeability or percolation

in concrete tile, we shall appreciate it

Z'ery much."

257. Discussion by E. B. Rosa.*

Relative to the effect of sprinkling

concrete tile with cold water while curing

in the steam room, I would state that

we have had no experience with sprink-

ling tile with water while curing in

steam, but cannot see how it would have

any beneficial effect. On the contrary,

it would tend to cool the tile, which

would defeat the object of using steam

as a means of curing or accelerating the

chemical action which occurs in the

hardening of cement. Contrary to the

opinion of many, it is our experience

that the higher the temperature the more

rapid the curing, providing, of course,

that moisture is not removed from the

concrete.

•.\cting Di. U. S. Bur of Stand.nrds

262. Long Span Girder Bridges for

Interurban Railway

"We have a request for reference to

concrete bridges which have been built

for interurban or railway use, using gir-

der design, with a 50 to 80-ft. span.

Could you let us have any information

on this?"

262. Discussion by H. G. Tyrrell, Cons.

Eng., Evanston, III.

In reviewing this subject, it is, in the

first place, difficult to say how many
bridges of this type have been built, or

to give their dimensions, as compara-
tively few of the great number of con-

crete structures now being erected are

ever reported in the technical journals.

It is certain, however, that in America,

concrete girder bridges with spans ex-

ceeding 50' are not in favor, preference

being given to arches, which are not

only lighter, but have a better appear-

ance. But in Europe, the girder type has

been more often used, and a few exam-
ples will be given herewith. In his "En-
gineer's Hand Book," L. J. Mensch states

that concrete girder bridges can compete

with concrete arches in spans up to 70',

but not for longer ones. Since the arch

is preferred in America for spans ex-

ceeding about 40 ft., it will be seen that in

the author's book "Concrete Bridges and
Culverts," beam and girder bridges are

tabulated with dimensions up to that

length only. Instructions issued by the

U. S. Office of Public Roads, for build-

ing concrete bridges and culverts, speci-

fies beams and slabs for lengths up to

about 30 ft. In the State of Illinois, all

spans of 50' or less, must hereafter be

made of concrete, in one form or an-

other.

Concrete girder bridges as built in

Europe are usually either of the Hen-
nebique or Moller types. The first con-

sists of a floor slab supported on a

frame of beams and girders with parallel

chords ; the Moller bridge uses fish-belly

girders beneath the deck slab. An in-

teresting illustration of Hennebique con-

struction is seen in the extension to Pont
d'Jena over the Seine at Paris. The
extension was completed in 1900. The
span has a clear length of 46', and has a

center rise of nearly 2 ft. ; the 12 lines of

beams or ribs extend over the abutments

to act as cantilevers. The bridge is 98'

wide, and the floor is formed of concrete

slabs from 5" to 7" thick. It is known
as Quay-Debilly bridge.
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Other long concrete girders in Pans

are over the subway of the Metropohtan

Electric Railway, where the clear span

of girders is 52'. They were propor-

tioned to sustain a live load of 200 lbs,

^^A bHdge over the Ouche at Plombiere-

les-Dijon, has two spans of 68', support-

ing a highway IS' wide, while another

of the MoUer type, over the O^her at

Brunswick, has a clear span of 75 and a

total width of about 28 ft. The extenor

girder faces in this latter bridge are

quite ornamental.

A 3-span bridge over the water at

Milan has a center opening of 83 ,
with

approach spans of 34' at either side.

The side girders stand 1 meter above

the grade, forming a substantial para-

pet the inside width of which is 23'. In

this case the side beams are 2' wide and

654' deep, and the 5" floor slab is sup-

ported on a system of intermediate con-

crete beams 10"xl6". At the time of

building it was reported to be the long-

est concrete girder span in Europe.

A longer concrete span than any yet

mentioned was completed some years

ago in America at Memphis, Tenn

from a design by the city engineer. It

had a clear opening of 100', with a cen-

ter rise on the under side of 4', and in

some respects was similar to the Quay-

Debilly bridge at Paris. The two mam

girders, standing above the roadway,

were carried far enough beyond the

abutments to act as cantilevers on the

shore side. The sidewalks were on

brackets outside of the main girders, and

the total width of the structure was 31 .

Its cost with pavement was $17,500.

Most or all of the above bridges were

essentially to carry highway traffic,

though some were proportioned for

heavy street cars. Very few concrete

girder bridges wholly for railroad pur-

poses have been reported in the tech-

nical journals. One, however, was com-

pleted a few years ago at Richmond,

Va., for the Richmond & Chesapeake

Bay Ry. Co. It consist of a series of

concrete trestle spans on concrete bents.

In this viaduct there is one span with

a length of 49' feet between centers of

columns. The two side girders are each

20"x54", and they are connected at the

top by a Sy/' horizontal concrete slab.

This type of bridge is hardly worthy

of extensive use for spans exceeding

about 40 ft., because, as previously stated,

the girder type is clumsier and heavier

than an arch and has a less attractive

appearance.

263. Combination Trolley Pole and

Light Standard.
"Our city engineer is investxgattng the

possibility of using concrete to make a

combination trolley pole and light stan-

dard. Can you offer any suggestion

along this line?"

263. Discussion by A. G. Higgins.*

In a combination of this kind, which

is strictly a utilitarian idea, one must

hide or cover the iron pole in some

*TrusswaU Mfg. Co., Kansas City, Mo.
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way and make it part of the whole

scheme, instead of, as is usually the case,

having an ugly bare pole sticking up into

the landscape "like a sore thumb."

In this suggested design the covering,

which is of concrete, consists primarily

of three parts: lower post (which may

be plain or fluted), a cross arm (carry-

ing 2, 3 or 4 lights), and an upper post,

which has a single light on top and also

carries the cross wire.

In practice the light wires are brought

up inside the iron pole and the cross

arm is served through holes in the pole

and the wires continued up to the top

light.

The posts used are hollow, and are

large enough to slip over the iron pole

In setting, the lower post is first slipped

over the pole and plumbed. Then the

hollow space between the concrete and

iron is filled with grout. As a precau-

tion against expansion of the iron pole

causing trouble, it should be first tightly

wrapped with a heavy tar paper from

top to bottom. Then the cross arm is

slipped into place, the wires brought

into the cross arm to the outlets and the

arm grouted in place. Then the upper

post is slipped over the pole, and the

trolley-carrying wire connected to the

pole before grouting. This makes the

whole pole rigid and stable. The differ-

ent parts of the concrete work can be

shop-made and have a beautiful finish

that could not be secured in field work.
Cros% /f-r>

Sketch Showing Arrangement or-

Sections por Combin.ation Light

AND Trolley Pole

Fig 2—Sketch (Perspective) Showing

Suggested Teoli-ev and Light Pole
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264. Waterproofing a Basement Floor.

"The sl'ecificiilioiis of a contract cull

for a 2-1)1. floor, 1 :3, with waterproofing

added, which I had to guarantee to be

waterproof. This held for 30 days and

then heaved down the center and
cracked. I would like to know if it is

possible for a 2-in. floor to hold back a

3-ft. head of water in a 20'x40' base-

ment, when the old floor was bad con-

crete and the walls were poor. IVhat

thickness should this have been?"

264. Discussion by A. L. Fridstein.*

We do not believe that a 2-in. concrete

floor can possibly be made strong enough
to hold back a 3-ft. head of water in a

basement 20'x40', even if reinforcement

is used. This floor, placed on an old

floor of bad concrete, should have been

not less than 4" in thickness, if of plain

concrete; and 3", if containing not less

than 1/10 of 1% of wire reinforcement.

The concrete in any case must be a 1 :2:4

mix, well tamped and carefully trow-

eled.

It is our opinion that you should not

have assumed any responsibility for the

waterproofing quality of tlie floor, if in-

stalled with the specifications described

by you.

265. Concrete for Chemical Tanks.

"Can we use concrete to build tanks

for some of the chemicals we have on
hand all the time? For what chemicals

could concrete storage vats be used?"
265. Discussion by Edgar F. BiLUNCS.f

I have long been of the opinon that

concrete could be used much more ex-

tensively than it was in the chemical

industry. I had a good chance to prove
this some time ago, and my experience

may be of- interest in connection with
the above question.

The company with which I was con-

nected was manufacturing a compound
in which a large amount of liquid bro-

mine was added to another liquid in a

300-gal. iron tank. Bromine is one of

the most corrosive chemicals known,
and the tank "ate" out very quickly. The
last time it started to leak (pin holes

develop while the main part of the iron

is still good), I suggested lining the

tank as it was with a 3-in. neat cement
lining. The company scoflfed at the idea

of such a lining being able to stand the

bromine, but the cost was so trifling

that it was tried.

I made a board shell, that allowed 3"

between the side of the tank and sides

of shell, and had this ready to put in

as soon as the bottom was laid.

Then I took 6 of our men and went
to work. None of us had ever mixed
a batch of cement, and I felt some
doubt of getting a decent-looking job,

much less a sound one. I won't take

up space with the details of how a
"greenhorn" went to work to lay a
"monolith" before any part could set.

The fact is, however, that the job was
sound and did not crack. As a result of

the care used to prevent too rapid dry-

ing, and to allow a good "set" before

using, I made out of that old rusted-out

iron shell a tank that has been in use

three times as long as the iron one last-

ed, and is, so far as can be seen, just

as good as ever.

A new tank would have cost $75, and

three of them would have been used up
by this time. My lining cost was: 10

bags cement, a few gallons of silicate,

and some second-hand boards that were
lying around. The labor cost was : 2 men
1 day making the frame, and 6 men for 7

hrs. doing the work. Of course, I per-

sonally superintended. It cost less than

$30, and we still have the tank.

266. Hydrated Lime, and Its Use.

"Will you please tell me exactly what
hydrated lime is? How is it made and
hoiv used? I understand that it is used

with Portland cement in concrete to

make a whiter and more dense material.

What detailed information can you let

me have on this?"

The Material and Its Manafactui*

266. Discussion by H. S. Sp.\ckman.*
Hydrated lime is a dry pulvcrent pow-

der produced by slaking ordinary quick

lime, only sufficient water being added
to supply the waste by evaporation dur-

ing slaking, and to hydrate the lime.

While hydrated lime can be made by
simply adding enough water to reduce

it to a dry powder, its practical produc-
tion requires careful chemical supervis-

ion and rather extensive machinery. The
quick lime is crushed to pass %-in. mesh
or finer and delivered by elevating and
conveying machinery to a bin over the

hydrator, which is either of the batch

type as typified by the Clyde hydrator or

of the continuous type as typified by the

Kritzer hydrator. The amount of water
is carefully regulated and the material

is discharged from the hydrator as a

powder. This is then passed through a

suitable grinding apparatus, generally of

the beater type. The coarse particles are

then taken out either by an air sepa-

rator or by screening, and the resulting

product should have a fineness of at

least 95% through the No. 200 mesh
sieve, and should not contain over 1%
of calcium oxide, and preferably none.

Hydrated lime is chemically identical

with lime produced in the ordinary way
by slaking with an excess of water, and
has the formula of CaOJ-I-:. Hydrated
lime is largely used for waterproofing

concrete, in the proportions of 100 lbs.

of hydrated lime to 400 lbs. of Portland

cement. The effect is mechanical, the

hydrated lime filling the pores in the

mortar. The results of tests made by
the Bureau of Standards indicate that

hydrated lime is one of the best water-

proofing materials known.
Hydrated lime is also used mixed with

cement in about the proportions indi-

cated above for bricklaying, etc., the ef-

fect being to make the mortar more
plastic and easily worked under the

trowel.

Hydrated Xilme ai Waterproofllner.

266. Discussion by S. B. Newberry.*

Hydrated lime, clay and other finely

divided inorganic materials act simply

by filling the voids of concrete, and thus
to a considerable extent delaying or re-

ducing the penetration of water. I know
of no authority for considering hydrated
lime as anything but an inert material

in this connection, so far as its chemical
or physical action is concerned. Hy-
drated lime doubtless improves the

strength of concrete exposed to dry air,

but does not, I believe, improve its

strength when kept moist. I believe

competent cement engineers will agree
with me that its effect in reducing pene-
tration of water is mechanical only, and
that in this respect it may fairly be con-
sidered an inert substance, acting ex-
actly in the same manner as clay or
other finely divided material.

Hydrated lime is a commercial prod-

uct, widely sold under various names.
It consists of ordinary lump lime

slaked, dried and powdered, and is in

the form of a fine white powder, which
is sold at a price of $5 to $6 per ton at

factory. Addition of 25% to 50% of
hydrated lime to cement gives increased

strength and greater density to con-
crete. There is no gain, however, in

using hydrated lime in concrete which
is to be kept constantly wet, and the

benefit of the addition is confined en-

tirely to concrete exposed to air, such
as concrete block, etc.

Iilme Solution for Gauging' Concrete

266. Discussion by Milton Dana Mor-
RILL.f

Hydrated lime is lump lime, water-
slaked and re-ground. As it is in pow-
der form, it is easily mixed in the con-
crete. The advantage of its use is that
it assists in filling voids, making a more
dense and damp-proof wall. It also
gives the concrete more of a plastic con-
sistency, preventing settling and separa-
tion of the heavier aggregates, giving a
whiter and more perfectly finished sur-
face.

The writer has in several contracts
used lump line in another way, which is

also less expensive and has given good
results. Adjoining the mixing-boards 3
barrels of water are kept filled. Into
each of these is put from 2 to 3 shovel-
fuls of lump lime. This is allowed to

stand and slake for a time, being occa-
sionally stirred. The lime water is con-
tinually dipped off for use in the con-
crete, and any unslaked lumps are al-

lowed to settle in the bottom of the
barrel. At the end of a day's work, the
barrels are emptied into a box or other
receptacle and allowed to slake further.
In this way the hme water is like white-
wash, and, through the slaking of the
lime, is heated several degrees, which
assists in the quick setting of the cement,
particularly in cold weather.

•First National Bank Bldg., Chicago.

tChemical Specialist, Boston, Mass.
*Henry S. Spackn

delphia.
Engineering Co., Phila- •Sandusky Portland Cement Co., Sanduskj', O.

tRead & Morrill, Inc., Brooklyn.
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26". Composition Floors for Office

Buildings.
"They are making the floors of big

office buildings in Germany of a mixture

of magnesium chloride, pulverized mag-

nesia and sawdust, laid from 2" to 4"

thick. Consul-General Robert P. Skin-

ner reports from Hamburg that such

floors are ivaterproof, almost fireproof,

free from cracks, warm under foot,

elastic, sound-proof, and cheaper than

pine flooring, tiling or stone.

"I am building a reinforced concrete

monolithic residence, and I would like

to try the crperiment of laying some of

the floors of the above material. Can
you refer me to more detailed accounts

published in Germany, or elsewhere,

covering this method?"
267. Discussion bv A. G. Higgins*

Composition floors made of the above

mixtures have been used in Germany
and other European countries for some
time, and in certain cases are quite suc-

cessful. These floors have also been

used and are being used in the United

States to quite an extent, and when
properly handled are successful. Prob-

ably one reason that the Germans are

making such good floors is that they are

more painstaking than are the Amer-
icans who try to use this material. Mag-
nesium oxy-chloride cement requires

the most careful attention to propor-

tions and methods of handling; and

.\mericans generally are less careful

than are the Germans.

The writer has not seen floors made
wholly of the composition, that is, floors

from 2" to 4" thick, and he questions

the success of using the material in that

manner. This material is so liable to

check, warp and change shape that it is

more successful to lay it over some
other substance, such as a wood floor

or a rough floor of concrete; and the

layer should not be over yi" or %"
thick. In laying over wood floors, ex-

panded metal well nailed to wood be-

fore laying composition, will tend to

keep floor from warping and checking.

Laid over concrete, the concrete should

be thoroughly cured, roughened and left

so that the composition will be of uni-

form thickness.

The writer questions whether or not

it is wise for a man without experience

with the material to try to lay his own
floors. It is hard in this country to se-

cure the materials that are of good
quality, and the expense of the material

when shipped in small lots is prohibitive.

Then if the mixture is not properly

made the floors will be wet or "greasy"

in damp weather. The chloride must be

properly combined, or any free chloride

in the mixture will attract water in

damp weather and the result will be a

damp, disagreeable floor. Some firms

in this country have put down floors of

this kind that are very satisfactory, but

usually when successful floors of this

material are found, a man of consider-

able experience put them down.

In Cement Age for June, there is some

*Trusswall Mfg. Co., Kansas City, Mo.

information along this line, under the

title, "Selling Formulas and Oxy-Chlo-

ride Cements," which is of interest in

this connection.

268. Ornamental Rubble Posts.
"What is the best way to build orna-

mental posts of rubble concrete—posts

2' square and 6' high? I want to use

cobble-stones about 3" in diameter for

facing."

The Le Chatelier Test for Soundness
In discussing various methods of de-

termining the relative soundness of ce-

ments, reference is frequently made to

the "Le Chatelier needles." This appa-

ratus is often employed to determine

soundness, and is said to be more easily

operated than any of the other forms.

It is described by Le Chatelier as fol-

lows:

A much more simple and yet sufficient-

ly precise measurement of the expansion
can be made by letting the cement hard-

en in cylindrical molds of a diameter
equal to their height, constructed of

metal, slit along the generatrix and pro-

vided on either side of the slit with two
long needles, which serve to magnify any
widening of the slit. The widening is

equal to the enlargement, not of the dia-

meter, but of the circumference of the

cylinder of cement.
This apparatus may be employed not

only on specimens kept at normal tem-

peratures, but also on specimens which

have undergone some form of accelerat-

ed test. The method of making this

test, recommended by the Engineering

Standards Committee in the British

Standard Specifications, is as follows

:

The apparatus for conducting the Le
Chatelier test consists of a small split

cylinder of spring brass or other suitable

metal of 0.5 mm. in thickness, 30 mm.
internal diameter, and 30 mm. high,

forming the mold to which on either

side of the split is attached an indi-

cator 165 mm. long from the center of

the cylinder, with pointed ends.

In concluding the test, the mold is to

be placed upon a small piece of glass and
filled with cement gauged in the usual
way, care being taken to keep the edges
of the mold gently together while this

operation is being performed. The mold
is then covered with another glass plate,

a small weight is placed on this and the
mold is immediately placed in water at
58° to 64° P., and left there for 24 hours.
The distance separating the indicator

points is then measured, and the mold

placed in cold water, which is brought to

a boiling point in 15 to 30 min., and kept
boiling for 6 hours. After cooling, the

distance between the points is again
measured, the difference between the

two measurements representing the ex-

pansion of the cement.

Roughening or Graining Colored
Artificial Stone.

The usual metliod of bringing up the

color or the grain, or both, on artificial

stone in which the aggregate or filler

has a coarse grain, is to pickle the sur-

face with a more or less strong acid.

This dissolves the cement on the sur-

face and brings to the surface the col-

oring matter or the grains of the aggre-

gate. This is, however, practicable only

where the surface to be treated is hori-

zontal ; as on vertical planes the acid

would trickle down and attack the lower

portions of the surface more strongly

than the upper; and on ceilings, etc., the

operation would be very unpleasant for

the workman, and risk spotting the

floor. This is to be regretted, because

where the surface has been made by

casting or troweling in place there is

proportionately more cement in the sur-

face layer than where slabs have been

made and set up. The difficulty may be

overcome by applying as the etching or

pickling medium a paste or mortar con-

taining the acid; this should have suf-

ficient consistency to stay in place until

the etching has been carried on long

enough, when it may be removed.

Cement Mills in British Columbia.

British Columbia has two or three ce-

ment plants of considerable capacity in

operation, and several more contemplated
or building. One of these is at Saanich

Arm. It is stated that British Columbia
cement has not been found satisfactorj'

for certain uses, being slow to set. This
is probably due to the method of manu-
facture, and can be overcome. How-
ever, the great building activity and the

construction of numerous public works,
such as waterworks reservoirs and dams,
have created a demand for cement that

could not be supplied by local plants

were they many times as large as at pres-

ent. The best cement, and that pur-

chased in largest quantities, is from the

United States.

Sketch Showing End .\nd Side View of Le Chatelier .\pp.\ratus
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CORRESPONDENCE
One-Course Concrete Sidewalks

The ordinary It-rm used to describe a

concrete sidewalk is "a granolithic walk,"

but this term in most cases in incorrect

;

the word "granolithic" being a word of

compound derivation, "grano" for gran-

ite and "lithic" from the Greek for

stone. This word then would be inter-

preted to mean an artificial stone com-
posed partly of granite.

Finely crushed granite mixed with

sand and cement is sometimes used in

surfacing a concrete sidewalk, but usu-

ally the surface is composed of sand and

cement only, mixed in the proportion of

1 part of cement to 2 parts of sand, or if

an exceptionally smooth wearing surface

is desired the mixture might be 1 part of

cement to % part of finely crushed rock

and % part of sand.

This surfacing material is usually 1"

thick applied on a concrete base 3" or 4"

thick, before the base concrete has ac-

quired its final set.

I wish, however, to show that the

general method of constructing concrete

walks in two operations is not so desir-

able for permanency, practicability or

economy as a monolithic concrete, prop-

erly laid.

A mortar composed of sand and ce-

ment alone does not have the wearing

qualities that a concrete has in which
the same richness of mortar is used.

The abrasion caused by traffic over the

surface liberates the grains of sand

which under the feet of the public assist

in grinding down the mortar surface

much faster than they would the stone

aggregate in concrete if the top finish

were not put on.

The smooth finish ordinarily sought

for, because it looks nice and glossy

when first laid, increases the liability of

accidents to pedestrians in snowy or

icy weather, and especially when laid on
steep grades. A concrete walk in which
there is a large proportion of not too

coarse stone wears to a hard surface, not

too rough nor too smooth, a surface on
which the danger of slipping or falling

is reduced to a minimum. What is the

good sense in endeavoring to obtain a

glossy surface on walks or steps, and
then inserting strips of some rough ma-
terial to prevent slipping, when the ma-
terial itself could have been so laid so as

to get the same result ?

A walk of concrete alone with troweled

top can be laid more cheaply than a walk
composed of a concrete base and sep-

arate topping of fine material.

As a comparison take 100 sq. ft. of

surface laid with 4" of 1:2:4 concrete,

troweled. This would reuire 1 cu. yd.

of stone, yi cu. yd. sand and 2 bbls.

cement, costing, say, for

Stone @ $1.75 per yd. $1.75

Sand 1.00 per yd. .50

Cement 1.25 per bbl. 2.50

Labor placing concrete 1.25 per yd. 1.56

Labor troweling 01 sq. ft. 1.00

Total cost $7.31

or $.07'/} per sq. ft. after foundation is

provided. If the same area is laid with

a concrete base 3" thick of 1 :2^ :S con-

crete and a 1" top mixed 1 :2 cement and
sand figured on the same basis as to cost

of material the 100 sq. ft. will cost

Stone, .85 sq yds. @ $1.75 $1.49

Sand, .85 sq. yds. 1.00 .85

Cement, 2.29 bbls. 1.25 2.86

Labor placing concrete 1.25 per yd. 1.16

Labor placing topping 2.50 per yd. .80

Labor troweling .01^ sq.ft. 1.50

$8.66

or a saving of one and one-half cents

($.0V/>) per square foot between the

two methods.

I have placed the labor cost of the

ordinarily called granolithic surface

higher than for the surfacing of the

1 :2 ;4 concrete, as a cheaper grade of

labor can be used for the latter.

There is, however, difficulty in trowel-

ing concrete to a good surface unless the

right tools are used in tamping and
compacting it.

Crushed stone or gravel, either of

which may be used, can be bought at

ordinary prices, screened through a I'/:"

screen and retained on a 54" screen so

that the dust is screened out.

When concrete is mixed and placed

with the intention of finishing its surface

some method must be adopted which will

press down the larger stones from the

surface and allow the smaller stones with

the surrounding mortar to remain at the

top, so that a trowel will float easily

over it. Tampers are on the market

designed for this purpose. In one the

tamper face is composed of pyramidal

projections, which press the larger

stones down and allow the fine stones

and material at the surface to fill the

spaces between the projections. All walks

not specially designed with reinforcing

steel should be jointed into squares not

over 6' either side to prevent shrinkage

cracks. These joints must be com-
pletely through the concrete, and the

best method of making them is to use

some of the steel forms that are on the

market.

H. B. Andrews,
Boston. Mem. Am. Soc. C. E.

Why Concrete Block?

Having read and heard a great deal

about the subject of sprinkling and

steam curing and kindred methods of

procedure in the production and perfec-

tion of concrete block, none of which

appeals to my ideas along the line as laid

out, if I may judge from the final re-

sults, I feel called upon to venture one

or two assertions which are based upon
my own personal observations and upon
remarks of others who have seen the

same results.

I claim and firmly believe that con-

crete to be good, sound, durable and

waterproof (and it must be waterproof

in order to attain the other qualifica-

tions) must primarily (in the course of

mixing) be made sufficiently wet so as

to flow. Otherwise, there will be voids,

which are not conducive to any of the

qualifications necessary in good concrete.

In consideration of the expense of the

requisite number of molds to make any

considerable number of concrete block

per day for each workman so engaged,

the majority of operators who would

engage in the concrete block business

very naturally balk at the wet process,

and use the semi-dry process which en-

ables them to make a fair showing in

output of block, and trust to sprinkling,

steam curing, etc., etc. With the semi-

dry process they can throw off the molds

as soon as the block has been tamped
and the top edge struck off even with

the upper edge of the mold.

It has been and always will be my
claim, that the water which is not intro-

duced into the concrete in the first or

primary mixing of the concrete, will

never get into the concrete (to do any

good) after the block has been stacked

in the yard, shed or elsewhere, even

though the block be sprinkled periodic-

ally for a year or more. Imagine that it

did (for the sake of argument), would,

or might it not encounter some perfectly

dry cement within, and would not this

dry cement swell and break the block?

I base this assertion on the fact of the

gripping power of the concrete, so very

important to the engineer of today. If

there is shrinkage, there certainly must

first be e-xpansion, that there be room
for the shrinkage. If there be no shrink-

age, then are all our formulas for bond

strength in vain ; we do not know what

we do. Why use 80 lb. for plain rods

and 150 lb. for the best mechanical bond
or deformed bars?

Assuming that the water does not do

the block any good, after the block has

been stacked up to cure, is not here an

unnecessary expense, that could be put to

better use by investment in extra molds,

etc., and then using the wet process,

establishing a name for good block?

The results have shown that nine out

of ten block houses are wet as shown by

appearance after a rain—even for sev-

eral days.

As a matter of fact, the public will

judge concrete work by the poorest work
done in the concrete line and will not

stop to consider : Why is this thus and

so; was the work done correctly, was
there sufficient cement used, were the

supports, forms, etc., left in position long

enough, was the designer capable in his

work? Except by the trained mind,

these questions are never considered at

all.

Is this not a detriment to concrete

—

the best and most substantial material

(in proper hands) that was ever em-

ployed for the habitation of man?
C. W. POMEROY.

St. Louis, Mo.
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Architecture at Panama.
Once more we have reason to be

thankful for Senator Newlands, of Ne-

vada, of constructive imagination and

great ideals, who has done so much for

our national architecture.

Not only the constructive qualities but

the artistic possibilities of concrete have

now been demonstrated, here and there,

in isolated and more or less obscure ex-

amples, but sufficient to show far greater

opportunities than have been afforded

for the expression of our art since its

beginnings.

The great national Panama under-

taking affords a chance for scientific ar-

chitectural design, utilizing esthetic op-

portunities in the same unacademic, un-

trammeled and straightforward way in

which the structural advantages have

been worked out by the engineers. This

would have a greater and more perma-

nent value for architectural development

of a new order than had the Columbian

Exposition, which stimulated interest in

the fruits of an old order, whose ex-

pression, magnificent as it was, repre-

sented the development of needs, mate-

rials and building facilities now both

foreign and obsolete.

Walter Burley Griffin.

Architect, Chicago, 111.

that the most advantageous conditions

for hardening of cement mixtures are

those not far removed from ordinary

atmospheric conditions and temperatures.

S. B. Newberry.

Sanausky, O.

Septic Tank Construction.
It may be of interest to note that the

tank described in the September issue

is located at the Iowa Agricultural Col-

lege, Ames, la. Of course, there are

thousands of these tanks in use in all

parts of the United States. This septic

tank is patented, but the patentees have

never thus far interfered with private

individuals who make use of the septic

tank for their own home uses.

If one intends to build such a tank

where the treated sewage will not be

removed through a long string of drain

tile, it may be advisable to build a gravel

filtration bed at the outlet end of the

septic tank, and drain this bed from the

bottom by means of a farm drain tile.

The nitrification of the sewage will

then be completed in the gravel filtration

bed instead of in the long string of

drain tile.

Percy H. Wilson.
Sec. Assoc, of American Portland Ce-

ment Manfrs., Philadelphia.

Steam Curing—Low Temperatures

Referring to steam curing of concrete

block, I am not able to give any sugges-

tions based on practical experience, ex-

cept with free steam, in curing chambers

at comparatively low temperature, not

exceeding perhaps 130° F. This we have

found a decided advantage, hastening

the hardening and improving the appear-

ance of the block. I should think it

probable that curing by high pressure

steam would prove expensive and com-
plicated and that no corresponding bene-

fit would be secured. I note also that

sudden changes of temperature, in bring-

ing block cured at high temperature into

the cool atmosphere, have in some cases

resulted in cracks and lack of soundness

in the product. It appears reasonable

Concrete Fish Ponds Failed

The cold weather last winter has

proven that cement concrete is worth-

less for fish ponds, because the intense

cold cracks it by contracting it, when the

water runs out and the fish die. I spent

$225 last fall on three cement concrete

ponds located on a side hill, and I put

300 goldfish into them. The cement con-

crete was made of the best sand 50%,

and Portland cement 50%, w^ith some

small field stones in the mixture. It

cracked badly when the thermometer

reached 6 below zero, the water all fil-

tered out through the cracks, and the

fish all died. The side walls of these

ponds are 11" to 14" thick.

I think that I have discovered the

remedy for that trouble, which is to

make the concrete mortar of 1 part best

lime, 1 part Portland cement, and 2 parti

good, sharp sand. The foundation of

brick and stone under my home, built

three years ago, did not crack where

the cement and lime mortar was used,

while where cement and sand only was

used the foundation cracked badly last

winter, but I shall not spend any money

on the fish ponds to try that new mortar

on them, as I am discouraged from

pushing that experiment. It is clear that

there remains very much to be discov-

ered as to the effect of intense cold on

concrete. Many of the sidewalks in this

county laid with concrete also cracked

in the cold of last winter.

This is a subject of the greatest pos-

sible interest to cement manufacturers,

for, when everybody is as strongly con-

vinced by an actual big loss as I am
that cement is worthless for the purpose

it was bought for, the use of it will fall

off. It behooves the manufacturers to

make experiments and find a remedy for

this cold weather cracking of concrete.

The old Roman cement did not crack

that way in the aqueducts of Rome, but

perhaps that was because the Roman
climate never falls as low as 6 below

zero, and anyway, the secret of making

Roman cement appears to have been

lost. I shall not spend another penny

for water-pond work until I am assured

of a method for a combination of mate-

rials that will make the concrete elastic

enough to stand the contraction and ex-

pansion of the weather and not crack.

Yours respectfully,

G. A. HOLLINGER.

West Hoboken, N. J.

[Editor's Note.—It was so apparent

in the above letter that Mr. HoUinger

felt aggrieved, even though he put the

blame for the accident in the wrong

place, that we asked him for additional

information, which he gives in the fol-

lowing letter:]

The ponds are three in number, built

in oblong shape, from 5' to 8' deep. They

are all near the top of a steep side hill.

They were dug through yellow clay

down to a hard top rock bottom, imper-

vious to water. Their side walls are

built as straight walls, the same as the

foundation wall of a house. Planks

were set up at their four sides, distances

varying from 11" to 14" from the clay

sides of the excavation, then the con-

crete was poured in between the planks

and the clay sides of the banks. The

concrete was made of 50% of the best

domestic Portland cement, and 50% of

the best sharp sand. After a few inches

had been filled up with that concrete,

the masons set some small stones into

it to stiffen it and make it less liquid.

These small stones vary from egg size

or smaller to double egg size. They

were taken from the fields and were

completely covered with the concrete

mortar at least 2" thick before another

layer of them was put in. The cement

and sand were thoroughly mixed dry,

and then water added sufficient to make

a thick mortar. As fast as the wall rose

more planks were added until the top

was reached. Then the work was al-

lowed to dry and harden for three or

four days, and then the planks were re-

moved, the top nicely finished and all

imperfections of the wall were smoothed

and pointed off with concrete. After one

week more some water was let in the

ponds. The walls were scrubbed and

the dirty water pumped out to prevent

any injury to the goldfish from the ce-

ment. Then the ponds were filled up

with water to the top and the goldfish

put in. The work was done in October

and early November, 1911. The ponds

at first held the water beautifully, and

remained constantly full with the rain

that fell on the roofs of two sheds and

into a concrete gutter on the ground,

running along the sides of the sheds.

This yielded clear and pure rain-water.

We got our first severe cold weather

in January, 1912, and the ponds froze

over solidly with ice 6" thick. In order

to give air to the fish, we cut through

that ice, and then it was found that the

ponds were only half full of water and

that the side walls had heavy cracks in

them. The water kept on sinking until

it was all gone, and the goldfish died

from lack of water. Several cracks run-

ning the whole length of the ponds were

found one above the other and at the

junction of the rock bottom and the

concrete wall, which showed plainly the

means of exit that the water had found,

and which made those ponds a failure,

with a loss of all they cost and the loss

of the fish in them.

The mason who did the work is an

old experienced man who has done work

for the city of New York in laying con-

crete sidewalks in Central Park and the

Battery Park many years ago when only

imported cement was used.

It is clearly proved that the contrac-

tion caused by extreme cold weather

causes cement concrete work to crack.

It is not elastic enough. I think that

the addition of lime in the proportion

of say 25% lime, 25% Portland cement

and 50% sharp sand would give us a

concrete elastic enough to stand the col4

weather, but I am so utterly discour-

aged by my losses that I cannot spare

[64]
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any money for further experimenting.

I will leave those three ponds as they

are and call it a total loss.

Such ponds may be a success in a

valley where the land is level, or on the

border of a swamp; but on a side hill

the water pressure will cause a leak

from any crack that will empty the pond

in a few days. I have some ponds at

the foot of a hill on the border of a

swamp where a similar concrete wall

on only one side of the pond holds the

bank of earth in place and the pond

stayed full of water, though the other

three sides of it have no concrete

wall to hold them, and the bottom is

clear sand, but, unfortunately, those

ponds are not available for fish raising

because they are located at too great a

distance from the house to be watched,

and both boys and men have continually

stolen every fish that I have ever put

into them.

G. A. HOLLINGER.

[Editor's Note.—The foregoing letter

is published because it contains what are

some more or less popular notions about

concrete. Fortunately for the material

concrete, Mr. HoUinger is mistaken in

his conclusions. The whole trouble is

not with the contraction of the concrete

even in severely cold weather. Beyond

any doubt whatever, the walls were

broken by the expansion of the ice. The
side walls should have been so con-

structed as to have presented a battered

surface to the ice, so that when the

water expanded in freezing the ice

would slide upward and not exert a

straight disrupting force against straight

walls. The reason the tanks built in

the marsh, with a concrete wall only

part way around, proved successful is

because the ice had an earth wall against

which to push in expanding. There is

no analogy whatever between the walls

of the fish ponds and the foundation

walls of the house. We hope that some

of our readers who have built concrete

tanks which have to resist or rather

avoid ice pressure in winter will write

to Mr. Hollinger. Concrete tanks or

fish ponds may be made just as satis-

factory on a side hill as in a swamp.]

The U. S. District Court for the dis-

trict of New Jersey has sustained the

Cannifl patent covering the compressed

air concrete mixers manufactured and

sold by the Ransome Concrete Machin-

ery Co. and known to the trade as

"Ransome-Canniff Grout Mixers." In

a suit commenced against the Cockburn

Co. in 1912 by the Ransome Concrete

Machinery Co., for infringement of the

Cannif? patent, a decree was granted

Aug. 13, 1912, by Judge Relstab, of the

United States District Court for the Dis-

trict of New Jersey, stating in part

that the defendant, the Cockburn Co.,

has infringed the claims of said letters

patent and the exclusive rights of the

•complainants under the same by making,
using and selling pneumatic grout mix-
ing and discharging apparatus, embody-
ing the said invention and improvement,
patented as aforesaid, as charaed in the

said bill of complaint.

Novetnbcr. igi2

BRIQUETTES
Monthly Comparative Table.

Imports of Portland, Bcman and Otlier
Hydraulic Cements

Month of July
1911 1912

Bbls. Value. Bbls. Value.
Imports of ccm't. 4,081 6,644 2,398 3,391

Less foreign ce-

ment exported. 136 199 273 431

3,945 0,345 2,126 2,960

Decrease in imports in the month of July,

1912, as compared with July, 1911, 985 bbls.

Seven Seven
months ending months ending

July, 1911 July, 1912
Bbls. Value. Bbls. Value.

Imports of cem't. 93,838 145,921 41,345 68,312
Less foreign ce-

ment exported. 6,313 10,052 3,469 6,983

87,523 136,869 37,876 51,329
Decrease in imports in 7 months ending

July, 1912, over 7 months ending July, 1911,

49.647 bbls.

Imports of Portland Cement into the TT.

S. in July, 1912, By Districts.

District. Bbls. Value.
Baltimore 248 393
Georgetown 128 212
New York City 1,131 1,654

Philadelphia 413 518
Galveston 300 290

San Francisco 60 103
Louisville 188 221

2,398 3.391
Bbls. Value.

Exports of Cement
Exports of cement month of

July, 1911 202,335 317,060
Exports of cement month of

July, 1912 529,589 719.956
Increase in exports July, 1912, over July,

1911, 327,254 bbls.

Bbls. Value.
Exports for 7 months ending

July. 1911 .1,779,305 2,637,396
Exports for 7 months ending

July, 1912 2,394,891 3,490.753
Increase in exports in 7 months ending

July, 1912. over 7 months ending July, 1911,
615,586 bbls.

a bbl., the present cost of cement being

about $2.10 a bbl. Mr. Henderson fig-

ured from this that the city could oper-

ate the plant at a profit of $150,000 a

year.

"Under present conditions, possibly

so," replied Mr. MulhoUand, "but the

chances are that after the aqueduct work

is ended, the plant would degenerate into

a refuge for aged and decrepit politicians

and prove a liability instead of an asset."

He also stated that private capital could

run it at 80% less cost than the city

could after the atjueduct turned it over.

Gen. Chaffee figured the plant as it

stands at present representing $775,497.31

in cost, and declared that the city would

be fortunate if it could find a buyer who
would pay 70% of its cost for it. He
recommended the minimum price quoted

above.

Sale of Los Angeles Cement Plant

Whether or not it is right and proper,

or even profitable, for a government or

municipality to own and operate a manu-
facturing plant that does not come under

the head of public utilities, is still a

moot question. It would appear, how-
ever, judging from newspaper dispatches

concerning the proposed sale of the Los

Angeles cement plant at Monolith, Calif.,

that there is a wide divergence of

opinion among officials as to the value of

the property and the economy of opera-

tion in future. These different views in

the matter of value range from a little

over a half million to a million dollars.

The officers of a private corporation or

company could certainly get closer to

the real value of a plant erected and

operated by them for the same period of

time. In the case of the Los Angeles

mill it has been finally decided to fix the

minimum price at $550,000. In response

to a question by Frank G. Henderson,

president of the Public Service commis-

sion, Engr. William Mulholland of the

aqueduct stated that the plant turned out

500 bbls. of cement at a net cost of $1.50

A "Grinding" Business
That the cement industry is literally a

grinding business is shown in the follow-

ing paragraph taken from a paper read

before the Am. Inst. Chem. Eng. by

Richard K. Meade:
Into the manufacture of Portland ce-

ment, the question of power enters quite

largely. In the manufacture of 3,000

bbls. of cement per day, there must be

ground approximately 1,650 tons of ma-
terial to an almost impalpable powder
every 24 hours. Nine hundred tons of

this represent the raw material which

must be reduced from pieces of stone

as large as a man can handle to such a

degree of fineness that from 90% to 98%
of the powder will pass a 100-mesh test

sieve. Six hundred tons represent the

slag-like clinker which must be pulver-

ized so fine that at least 92% of it will

pass this sieve, while the remaining 150

tons consist of the coal for heating the

kilns, which is pulverized to about the

foregoing degree of fineness. The pow-
er required to run this amount of ma-
chinery is probably greater than that

which would be utilized in the manu-
facture of a similar value of any other

commodity.
Mr. Meade discussed the distribution

of power in Portland cement manufac-

ture and closed with the following state-

ment :

In selecting the type of machinery to

be installed in a cement plant, it is not

sufficient to consider merely the relative

power consumed by the different types

per barrel of the product obtained, biit

also the repairs. The mechanical engi-

neer has often shown a tendency to

make selections based solely on power-
efficiency tests made in the machinery
manufacturers' experimental plant, only

to find out on actual operation that the

cost of repairs more than offset any

saving in tlie coal bill.

The concrete members of floor con-

struction in which hollow tiles, concrete

block or other fillers are used, in com-

bination with reinforced concrete, shall

be designed in accordance with these

regulations, except that the slab portion

cast on top of the fillers may have a

minimum thickness of 2}4"> provided

the fillers do not exceed 60% of the

construction.

—

Building Regulations of

Greater New York.
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NEW BOOKS
Contractors and Builders Handbook.
By William Arthur, author of the

"New Building Estimator." Pub-
lished by the David Williams Co.,

New York. 71^x4% in. vi.+378

pages. Flexible cloth. Price $2.00.

Mr. Arthur has made another contri-

bution to the hterature on building

which he has divided into three sections

:

"The Contractor as a Business Man,

The Contractor as a Constructor, The
Contractor as a Taxpayer." The text

of the "Building Estimator" gave very

good evidence that its writer had some
such command of the English as is es-

pecially rare among those afiBicted with

literary desires. In addition, Mr. Arthur

has had some experience as a contrac-

tor ; he has likewise watched some oth-

ers gain experience. In this book he

has set forth much common sense, the

way to do many things, and, what is still

more important, he tells of those things

which should not be done and ways
which should be avoided.

The business directions supplied are

well selected and cover in a non-tech-

nical way the business relations between

the contractor and those with whom he

must do business. The language is well

chosen to make the subject perfectly

clear. Many legal points are covered

and the book is well calculated to save

some small portion of the amount that

one lacking the book might expend for

legal services, probably in going up

against a sure thing for the other side.

On this score alone the contractor will

find it a good book to have handy.

In the second section of the book
there are many useful hints upon de-

signing coupled with lucid explanations

of the various formulas for bending mo-
ments and the strength of beams, etc.

A large number of useful tables are

given. The reviewer possesses most of

the standard handbooks, but some of

Mr. Arthur's tables are new to him, and
aranged in such a manner that he has

found them useful. The practical sug-

gestions are of a kind dictated by a wide
acquaintance with different lines of

building construction, many of them
are the kind that contractors in the past

have had to buy with experience, for it

is a peculiarity of many that when they

have been "bit" they hold their knowl-
edge secret and have sort of an unholy
glee in watching to see the next one
"get his'n." Mr. Arthur has departed

widely from this accepted rule and the

results of his broad-gauged policy will

be welcome to many builders.

The portion covering the contractor

as a taxpayer is crisp and to the point.

It must be read to be appreciated.

Mr. Arthur's book is an extremely
difficult one to review. There is such a

wealth of material in it that it is diffi-

cult to pick out the one particular sub-

ject he has failed to cover in some way.

However, as the reviewer should make
at least one criticism, he will ask why
Mr. Arthur has omitted to epitomize

the United States bankruptcy law. Many
contractors get up against this, and it

seems to be about the only point that is

not treated of to some extent. To the

prospective builder this book will be as

valuable as it is to the contractor. It

will help him in getting value received

both from the architect and from the

contractor and provide him with a basis

from which he will be able to appreciate

the reason why the contractor cannot

supply thirty cents worth of house for

a quarter.

The Elements of Structures. By
George A. Hool, S. B., Asst. Prof,

of Structural Engineering, Univer-
sity of Wisconsin. Published by
McGraw-Hill Book Co., New York,
N. Y. Cloth bound. 9^2x6^ in.

ix.+188 pages. Illustrated.

In his preface, the author states that

this book has been developed solely with

the idea of using it in correspondence-

study. With this end in view, he has

made his arguments covering the funda-

mental principles of such elementary

simplicity that it would be difficult to

conceive a line of treatment which
would provoke fewer questions on the

part of the student. Mr. Hool's idea

has been to foresee every possible ques-

tion from the student and to answer it

in the text before there is time to ask it.

A certain amount of preliminary train-

ing is naturally required in order to un-

derstand this book, and from this

groundwork the student is gradually

led through the design considerations

involved in the simpler class of struc-

tures, the class in which the largest ma-
jority of structural designing will be

found in practice. The difficult and
complicated structures which fill so

many text books, to the great delight of

their authors and the mystification of

the would-be student, are extremely

rare in the regular work of the struc-

tural designer. Mr. Hool has very wise-

ly neglected them. One feature which
tends to clarify the subject is the use

of isometric projection in diagrams and
drawings. These figures, showing in

one view all the members that exist in

structure, avoid the distraction of the

student's attention, which is inevitable

when he has to search through the dif-

ferent views shown in the conventional

structural diagram to locate the relative

positions of the different members.
The problems presented for the stu-

dent to solve are well selected to show
the application of the principles stated

in the text immediately preceding them.

This method of grouping the problems
brings them to the attention of the stu-

dent in their logical order, while their

underlying principles are fresh in the

mind.

The book is a most de.=irable one to

those who desire to secure an under-

standing of the elements of structures

and will supply them with that knowl-

edge which it is very difficult to obtain

from many of the more pretentious

works on this subject, except with the

assistance of a competent instructor.

* * *

Mathematics for The Practical Man.

By George Howe, M. E. Published
by D, Van Nostrand Co., New York.
5x7^ in. Cloth bound. 143 pages.

Illustrated. Price $1.25 net.

A comprehension of the elements, at

least, of mathematics is an essential re-

quirement in the study of engineering

subjects. In this volume the author

presents a valuable, brief, direct treatise

on the useful points of higher mathe-

matics. The book, to quote the author,

"begins at the beginning, assumes no
mathematical knowledge beyond arith-

metic on the part of the student, and
endeavors to gather together in a con-

cise and simple yet accurate form those

fundamental notions of mathematics

without which any studies in engineer-

ing are impossible."

The volume is more of a guide-book

than a student's text. It takes the read-

er through the principles of mathemat-
ics as a kind mentor would lead a more
or less timid explorer through a dark

wood which had always been dreaded.

True, the reader is not required, as a

college student is, to stop and examine
each tree, and to chop a few down to

find how old they are ; but rather he is

shown the path through the woods, and
is taught to recognize the different kinds

of trees. He is made to realize that the

trees are there within reach, and not a

dark unknown, to be dreaded.

Such a treatment of mathematics will

be of the greatest value to those men
to whom previous careful instruction

has been denied, and the author is to be

congratulated on having accomplished

so well his purpose.

* * *

Concrete Beater Tubs for Paper Mills.

In making paper the main operation in

preparing the material is working up

the pulp with water in what is called a

"beating engine." This is a long wood-

en tank wjth a sort of "water sheel" re-

volving in the center which "beats" up

the pulp into a mass suitable for the

paper. Large amounts of water, boiling

hot, steam and chemicals are being used

in these beater tanks all the time, and

wood, even when sheathed with metal,

is not able to stand the action very long.

The Milton Leather Board Co., Mil-

ton, N. H., has just realized that con-

crete is the proper material to use for

these tanks, and are putting into a new
mill a set of beater tubes made of rein-

forced concrete. These are, it is be-

lieved, the first ever made. The tanks

are to be 26' long and 13' wide and 30"

to 40" high. The paper trade is much
interested in seeing how they are going

to work.

One more opportunity has been found

for concrete to replace materials long

used for special work. Reinforced con-

crete seems to offer many advantages

for this purpose, and developments will

be watched vi'ith interest.

[66]
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Reinforced Concrete Chimney Construction

BT B. Ii. DOWNS

For chimney construction reinforced

concrete is rapidly coming into very gen-

eral use, and the following notes cover

in detail some of the interesting features

in the construction of a chimney at

Traverse City, Mich.

The stack, which is about 90 ft. high,

stands on a base ("A" in Fig. 1) U'
square. The base is 1' thick at the outer

edge ("a," Fig. 1) and 3' thick where

the stack rests upon it.

For a chimney away from a building

the base should be larger, at least 15'

square, in order to carry the wind strain.

In this case the wall of the engine and

boiler rooms, into which one side of the

square section of the stack is built helps

to take the wind strain.

The first 19' of the stack above the

base is 6' square, with walls 1' thick at

the sides. At the smoke entrance ("c"

r^

the first 30' consists of 48 H-m- twisted

steel rods, placed 3 in a group. The
rods in the clump are 1" apart, and the

clumps r apart. In the second 30' there

are 32 rods with only 2 in the clump.

The last 30' has 16 single rods only.

Horizontal reinforcements of the

stack consist of Ji-in. twisted steel rods,

bent to the circle of the stack. They
are placed 1' on centers and are wireJ

to vertical rods. The steel was fur-

nished by the Inland Steel Co., Chicago.

All the scaffolding is placed on the

inside of the stack; each time lo' of the

stack is completed an equal section of

scaflfolding is put in. Both outer zni
inner forms are handled from the inside.

The forms for the inside of the stack

are made in sections, as shown in Fig.

3 (a), each section forming a segment
of the circle. The sections are covered

with galvanized iron.

Two complete sets of these sections

are used, the lower set being taken out

and placed above to extend the mold.

One section in each set is made %" or
1" shorter than the other sections, and

a strip of wood the thickness of the

opening left by the shorter section is

used to complete the circle. All that is

necessary in removing a form is to pry

out the strip of wood and the sections

Fig. i—li

.^ksss-iSm

Finished Chim.ney

1

—

Perspective Sketch Showing Detail

OF Chimney Construction

in Fig. 1) the walls are reduced 2]//'

on the inside to receive a 2;/-in. lining

("b," Fig. 1) of fire-brick, which ex-

tends up 30'.

Above the 19-ft. section the stack is

circular in form, as seen in Fig. 1. The
walls of the circular portion are 7%"

thick at the start. This is gradually re-

duced to a 4-in. thickness at the top by

reducing the circumference of the outer

form.

The flue proper is 4' 5" in diameter

inside the concrete from the top of the

brick lining to the top of the stack, the

30' which is lined being reduced to 4'

in diameter by the brick, which protects

the concrete from heat at the point

where the gas is deflected by the change

in its course.

The concrete for the stack is mixed

1 part of cement to 4 parts sand, while

for the base it is mixed 1 to 6. Both

were mixed with a batch mixer. A cube

mixer (Municipal Engineering & Con-

tracting Co., Chicago) was used.

The reinforcements in base are of

54-in. twisted steel rods, 1' on centers,

and are laid in four directions

—

i. e., parallel with the sides and parallel

with the two diagonals of the base. The
vertical reinforcement of the stack for

—The Chimney Under Construction;,

Wagon Wheel is Shown Holding

the Steel in Place
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'<^J

Fig 3—The Field-Hade Interior Sectional Form is Shown Above (a); the Sheet Sieel

Exterior Form and the Wagon Wheel Are Shown Below.

are loose. Bolts are, of course, used to

bind sections and sets together.

It is not necessary to use scaffolds to

support either the inside or the outside

forms, as the pressure of well-tamped

concrete against the circular forms will

hold them in place. The inside form

will also easily hold up the workmen
and the planks they require to work on.

The cross-pieces of the sections form

convenient rests for the planks.

The outer forms are each made of two

strips of heavy sheet iron 26" wide by

10' long. One of these strips is shown

in Fig. 3 (b). As in the case of the in-

ner forms, two sets are used alternately

to extend the mold.

The rows of bolt holes apparent at the

left end of form section in Fig. 3 (b)

shows the method of reducing the cir-

cumference of the outer form in making

the taper of the stack.

The wheel with the hooked bolts

through the rim is used to keep the ver-

tical reinforcements in position. The
wheel is elevated in a horizontal posi-

tion by a vertical shaft passed through

[68]

the pipe in the hub. Clamps and guy

wires are used to keep the shaft and

wheel in place. The vertical rods of the

reinforcement are passed through the

eyes formed by the bolt hooks in the

rim of the wheel.

A plank fastened across the wheel and

projecting past the rim furnishes a con-

venient support for the hoist by which

the concrete is elevated to the workmen.

Setting Properties of Portland

Cement.

G. Hentschel, in Tonindustrie-
Zcituiig, states that in his opinion the

change of cement from slow to quick

setting is due to the presence of alkali

carbonates, which as positive catalytic

agents have an accelerating influence on

the setting process. The addition of only

0.017o of sodium carbonate in one case

reduced the time of setting from about

6^ hrs. to 20 min. On the other hand,

the addition of varying amounts of cal-

cium sulphate retards the time of set-

ting, and the cements remain slow set-

ting. The power of catalytic agents

should be determined by comparative

experiments; sodium and potassium
carbonates exert an extraordinarily

strong positive effect, while calcium

sulphate possesses a relatively small-

er negative catalytic effect. The
positive effect also is much more
marked with finely ground cements. By
the burning, any alkali present in the

raw materials is converted into an alkali

silicate which exerts no effect on the

setting, but by exposure to the air these

silicates after the clinker has been
ground, are slowly decomposed into

silicic acid and carbonate, especially un-

der the influence of heat. Experiments
on a particular cement showed that the

time of setting was accelerated by heat,

with free access of air, but when carbon
dioxide was excluded, the time of set-

ting was unchanged after heating the

cement on a water-bath for an hour.

The pronounced effect of carbon diox-

ide and heat expxlains why rotary kiln

cement changes much more easily than

cement burnt in other kinds of kilns,

and often leaves the mill in a quick-

setting condition. Rotary kiln clinker

tends to be hard, and is consequently

heated to a considerable extent by grind-

ing—a temperature of 87° C. has been

noted—and on cold days there is less

danger of producing a quick setting ce-

ide and heat explains why rotary kiln

cement also generally contains a rather

larger amount of alkali than cupola-

furnace cement, probably derived from
the ash of the fuel, of which a larger

amount is required in rotary kilns. The
change in the time of setting produced

by the addition of calcium sulphate is

independent of the presence or absence

of v;ater of crystallization in the cal-

cium sulphate In order to test the

likelihood of change in the time of set-

ting, a brisk stream of carbon dioxide

is passed for 10 min. over 200 grms.

of cement contained in an Erlenmeyer
flask, provided with a ground stopper.

The cement and gas are shaken well,

and the operation repeated three times.

Finally the closed flask is heated for

1 hr. on a water-bath, care being taken

that no condensed water can enter the

neck of the flask. The cement is spread

in a thin layer to acquire the room
temperature and the setting test applied

in the usual way. If the time of setting

is less than an hour, the cement is open

to suspicion. In order to avoid this fault

in cement the content of calcium sul-

phate should be raised to the permis-

sible limit, and also the content of lime,

so that the clinker will crush easily and,

not being steel-hard, will not become so

hot during grinding ; for the same rea-

son the use of still moist clinker must

be avoided, and in some cases the grind-

ing must be coarse only.

The city of Pittsburgh has awarded

the contract for the building of the

farmers' market on the Duquesne Way
wharf, on the Allegheny river, to Wil-

liam T. Powell, 508 Fourth Ave. The
shed will be a one-story affair, made
of concrete and structural steel.
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Final Sessions of American Road Congress

In the later sessions of the American
Road Congress at Atlantic City, held

after Concrete-Cement Ace had gone
to press last month the program
rounded out a broad treatment of the

subject of road building, so that when
the Congress ended those in attendance

could not help feeling that its work had
been remarkably successful in bringing

together those competent to speak upon
practically every angle of the road

movement.

In the section meeting devoted to eco-

nomics, with Dr. Joseph Hyde Pratt,

state geologist of North Carolina, pre-

siding, much attention was given to

"Convict Labor in Road Improvement."

This was the subject of an address by

Dr. Pratt in which he explained that,

in view of a growing sentiment against

the use of convicts in contract labor,

he believed convicts should be and might

he used successfully in road construc-

tion, putting tractable prisoners upon an

honor basis where their employment is in

scattered groups and the more danger-

ous convicts in quarries and crushing

plants where they can be under ade-

quate guard. Prof. E. Stagg Whitin,

general secretary of the National Com-
mittee on Prison Labor, supplemented

Dr. Pratt's remarks. "The Benefits and
Burdens of Road Improvement" was the

subject of an address by Jesse Taylor,

secretary Ohio Good Roads Federation.

P. V. McGraw, fourth assistant post-

master-general, exxplained how the

Postolfice department, with rural car-

riers covering more than a million miles

of road every day, is aiding in Good
Roads work with the Office of Public

Roads. Howard D. Hadley, president

Quebec-Miami International Highway
Association, told how the various com-
munities along the line are being inter-

ested and connecting links being con-

structed.

Hlsrbway Enerineeriufr Education,

Prof. Frank P. McKibben, Lehigh
University, presided over the section on
Highway Engineering Education, which
was under the auspices of the Society

for the Promotion of Engineering Edu-
cation. Arthur H. Blanchard, professor

of highway engineering, Columbia Uni-

versity, read a paper in which he said

that eminent highway engineers and
educators are of the opinion that the

highway engineer of the future requires

the broad foundation given him by the

4-year course in civil engineering. Prof.

Blanchard called attention, in connection

with the increased interest in highways,

to the fact that an examination of the

latest catalogs from 92 educational

institutions shows that 78 of these in-

clude a text-book-lecture course in

highway engineering in the curriculum;

15 give instruction in laboratory work
and 10 include special courses in high-

way surveying. This the speaker con-

trasted with the condition in 1909, when
Logan Waller Page read a paper on

"Highway Engineering" in which he

stated that 50% of the institutions in-

vestigated did not include any work in

highway engineering. Other papers on
educational methods in highway engi-

neering were read by Prof. Stuart A.
Stevenson, Rutgers College ; Prof. E. B.

McCormick, Kansas State Agricultural

and Mechanical College, Manhattan,
Kans. ; and Prof. Hugh Miller. Clarks-

ston School of Technology, Potsdam,
New York.

Beiolntlons Adopted.

The Committee on Resolutions of the

American Road Congress, consisting of

Dr. Joseph Hyde Pratt, North Carolina,

chairman, and T. G. Norris, Arizona;

\V. S. Keller, Alabama; A. G. Spalding,

California; J. H. MacDonald, Connec-

ticut ; W. A. McLean, Canada ; Prevost

Hubbard, District of Columbia; L. D.

Smoot, Florida; David Beecroft, Illi-

nois; C. A. Kenyon, Indiana; L. H.
Nelson, Maine; H. G. Shirley, Mary-
land ; A. W. Dean, Massachusetts

;

G. W. Cooley, Minnesota; H. O. Gilbert,

Missouri ; F. E. Dunbar, Michigan

;

Fred F. Smith, New Jersey; C. Gordon
Reel, New York; A. H. Huston, Ohio;

W. P. Cantwell, South Carolina; George

McBride, Nebraska; S. D. Foster, Penn-

sylvania; G. E. Gordon, Philippine

Islands; Gervais Lombard, Louisiana;

W. D. Beers, Utah; Hon. Ed. R. Kone,

Texas
; J. B. Wilbur, Vermont ; Preston

Belvin. Virginia; J. A. Sheppard, West
Virginia ; F. G. Simmons, Wisconsin

;

submitted the following resolutions,

which were adopted unanimously:

1. Federal Aid.—Whereas, it has

been the policy of our central govern-

ment to aid in the development of our

national resources: and whereas, one

of the main factors in the development

of these resources is the public roads

;

and whereas, the money appropriated

and expended by the various states for

this purpose is, in many cases, largely

wasted on account of the lack of

knowledge of those entrusted with its

expenditure in regard to the location,

construction and maintenance of roads;

and whereas, if the federal govern-
ment vi-ere in a position to give to the

several states the necessary advice and
instruction regarding these road prob-

lems large sums could be saved to the

states : Be it resolved, that this Con-
gress herewith commends the action of

the Congress of the United States in

inaugurating Federal aid to the several

states of the Union for the purpose of

aiding and encouraging them to build

and maintain good roads ; and that this

Congress herewith memoralizes the

Congress of the United States that

Federal aid be further extended and
that, in order that such appropriations

as may be made shall be expended to

the best interest of the federal gov-
ernment and the people of the several

states. Congress hsall establish a sepa-

rate Department of Roads, and that to

this department shall be transferred the

present Office of Public Roads.

2. Engineering Education.— Where-
as, we recognize the scarcity of prop-

erly trained and skilled road engineers

to superintend the construction and

maintenance of the public roads
throughout the nation : Be it resolved,

that this Congress recommends to the
several states not already provided
therewith, the importance of establish-

ing and maintaining proper schools for

the education and training of such en-

gineers in order that public road funds
may be economically and efficiently ex-
pended; and we also recommend that

every state not already provided there-

with establish an efficient highway en-

gineering department under the proper
officials.

. 3. Maintenance.—Whereas, the ques-
tion of the maintenance of the pubhc
roads still remains perhaps the most
important problem of road improve-
ment : Be it resolved, that this Con-
gress again emphasizes the need of the
states and the counties of the several
stales providing adequate funds for the

maintenance of their public roads after

construction, and it is the senes of this

Congress that for every appropriation
that is made for the construction of a
public road there should be made at

the same time a suitable provision for
the maintenance of said road.

4. Uniform Laws.—Whereas, there
is at the present time practically no
uniformity in the laws of the several

states pertaining to the construction,
maintenance and use of roads: Be it re-

solved, that the President of this Con-
gress be instructed to appoint a com-
mittee of three to confer with and in-

terest the American Bar Association in

regard to formulating uniform laws re-

lating to the construction, maintenance
and use of roads.

5. Convict Labor.—Resolved, that

this Congress emphatically recommends
the enactment of proper laws, by all

the states, which will provide for the

employment of prison labor in the im-
provement of the public highways.

G. Ocean-to-Ocean Highway.—Where-
as, there has been created, through the

influence of the Daughters of the

American Revolution, a widespread in-

terest in preserving the location of the

old roads and trails which opened up
and led to the development of the

western sections of our country; and
whereas, nearly all these have been
definitely located and marked ; and
whereas, it has been reported to this

Congress that motor vehicle and acces-

sory manufacturers and dealers have
agreed to contribute a sum of money
equal to one-third of 1 per cent of
their gross earnings for the years, 1913,

1914 and 1915 toward the cost of con-
struction of a highway along the said

trails : Be it resolved, that this Congress
highly recommends the proposition that

has been made that an "Old Trails,

Ocean-to-Ocean Highway" shall be
built, following as closely as possible

along the line of these old trails from
the Atlantic to the Pacific and most
heartily commends the proposition of
the manufacturers and others to sup-
port and aid in the construction

thereof.

7. OMce of Public Roads.—Resolved,

that this Congress heartily commends
the work and efforts of the Office of
Public Roads in the Department of Ag-
riculture for the betterment of the pub-
lic roads of this country.

8. Highway to National Cemetery.—
Whereas, the attention of the Congress
has been called to the deplorable con-
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dition of a portion of the public high-

way leading from Washington to the

National Cemetery at Arlington; Be it

resolved, that this Congress herewith

requests the Congress of the United

States to make a suitable provision for

the construction of a beautiful highway
leading from the city of Washington
to this cemetery.

9. Thanks to Jersey.—Resolved, that

the sincere thanks of this Congress be

extended to the State of New Jersey
for its most cordial welcome to the

Congress as expressed by His Excel-

lency, Governor Woodrow Wilson, and
it especially appreciates the patriotic

and inspiring address of Governor Wil-
son endorsing the good roads move-
ment; and it also tenders its thanks
and gratitude to the several exhibitors

for the splendid displays that they
made, which have been one of the most
interesting, attractive and instructive

features of this Congress; and that the
Congress acknowledges and appreciates
the courtesy of the press for the re-

ports that they have made of the Con-
gress.

10. Gettysburg Road.—Resolved, that
in the opinion of this Congress a great
highway with architectural approaches
and adornment from the battlefield of
Gettysburg to the nation's capital and
ultimately extending to Richmond
would serve as a fitting memorial to
Abraham Lincoln whose fame demands
a tribute unlike that accorded to any
other great American.

Construction and Maintenance.

The Construction and Maintenance
Section of the Congress began its ses-

sions October 4, with Col. E. A. Stevens,
state commissioner of roads of New
Jersey, presiding. The first paper was
by Col. Spencer Cosby, Corps of Engi-
neers, United States Army, who outlined
the army's part in road building and
spoke of some historic roads. Prof.
E. B. McCormick e.xplained methods and
results in making extensive tests of
tractive resistance of various road sur-

faces with a specially equipped dynamo-
meter wagon. W. S. Keller, state high-

way engineer, Alabama, explained the
construction of earth, sand-clay and
other inexpensive types of road in his

state and how these can be made to

give good service with the material usu-

ally at hand along the road. C. Gordon
Reel, superintendent of the state com-
mission of highways. New York, read a
paper in which he outlined his state's

plan of trunk line construction and also

a system of posts with conspicuous

bands of color for the guidance of

tourists. Albert Goldbeck, testing engi-

neer. United States Office of Public

Roads, spoke on "Gravel and Stone

—

Qualities, Tests and Selections." He
exxplained how government tests for

hardness, toughness, cementitious qual-

ity and resistance to wear are made.

Dr. A. S. Cushman, director. Institute of

Industrial Research, Washington, D. C,
read a paper on "Bituminous Materials,

Including Tars, Asphalt and Oils."

In explaining in considerable detail

the method of constructing gravel and

waterbound macadam roads in Connec-

ticut, James H. MacDonald, state high-

way commissioner of that state, laid

great stress upon foundation and made

the statement that the chief responsi-

bility for road destruction is not the

automobile but poor construction.

Prof. A. H. Blanchard, Columbia Uni-

versity, read a paper on "Construction of

Surfaces with Bituminous Materials."

Three illustrated lectures were given

in the evening, October 4. One by Theo-

dore A. Randall, secretary of the Na-

tional Brick Manufacturers' Associa-

tion, was on "Brick Roads." It was

pointed out by Mr. Randall that in the

lasting qualities of brick paving the con-

crete foundation and the cement grout

filler are of the utmost importance.

Glenn Brown, secretary of the American

Institute of Architects, showed by means

of beautiful colored lantern slides the

value of proper road ornamentation in

the use of attractive bridges, retaining

walls, trees, shrubs and flowers. Linn

White, engineer of the South Park

Commission, Chicago, spoke upon the

subject of "Park Roads."

Concrete Boads.

The first paper of the morning session,

October 5, was by A. N. Johnson, state

highway engineer of Illinois, on "Con-

crete Roads." Some of the interesting

points made by the speaker are:

No particle of aggregate should be

loosened when once in place and for

this reason a rich concrete should be

used, with plenty of cement mortar en-

tirely to cover the aggregate. Under
ordinary circumstances this should be

1:2:314. The excess of mortar should

be from 10% to 15%. When the con-

crete is deposited on the sub-grade,

there is a tendency for the mortar to

run out from the sides, leaving the ag-

gregate without sufficient mortar in the

center. To prevent this and to secure

an even mixture throughout, it is de-

sirable to have two men, one with a

shovel and one with a rake, to turn

over the mixture after it is dumped.
The aggregate should not be more than
1" in its largest dimension. Owing to

the fact that the surface of a concrete

roadway moves with temperature

changes, transverse expansion joints are

desirable every 40' or 50'. These joints

should be protected by steel plates. It

is often desirable to put these joints in

at an angle of 60° instead of perpen-

dicular to the line of traffic.

Longitudinal cracks which some-
times develop in concrete pavements
after two or three years may be traced

usually either to the drying out of the

crown of the road caused by water in

the concrete flowing away to the sides,

or to the action of frost at the shoul-

ders, where water has settled. To ob-

viate this, great care should be taken
with drainage and in some cases trans-

verse reinforcement is to be recom-
mended.

Mr. Johnson thinks the one course

method of concrete roadway construc-

tion best because it removes the possi-

bility of a plane of weakness between

the two courses. The speaker recom-

mends placing moist canvas over the

concrete as soon as it is in place and

leaving it until the concrete is sufficiently

hard to bear the weight of a layer of

sand or earth covering. This covering

should be left on for fully two weeks^
Mr. Johnson pointed out that it was not.

enough to trowel over uneven spots and
depressions in the concrete, but he ad-

vised digging out such places and re-

filling with concrete and then finishing

with a float. Mr. Johnson also ex-

plained in connection with expansion

joints that the expansion in warm,
weather squeezes out a part of the mas-

tic filler so that when the road again

contracts a space is left in the joint

which should at once be filled with more
mastic filler, to prevent the filling of

this space with such unelastic material

as collects on the road surface.. With
cement at $1.00 a barrel and aggregate

at 75c to 80c a ton on the job, Mr.
Johnson estimated the cost of concrete

pavement for a road 16' wide, at $1.00>

a sq. yd., including contractor's profit.

In a discussion which followed Mr.
Johnson's paper, Logan Waller Page
called attention to experimental road-

ways being built just outside of Wash-
ington, under direction of the Office of

Public Roads.* There is one section

of 600' of bituminous macadam on a
6" foundation, 600' Topeka specification

roadway and 4500' of concrete jointless

roadway being built with various aggre-

gates, and also sections of oil-concrete

roads using 10% of oil, pavement to be

covered with a bituminous paint. There
is also a section of vitrified brick on
concrete foundation.

"Experimental and Special Surfaces

.\pplicable Under Special Conditions,"

was the title of a paper read by William

H. Connell, chief of the Bureau of

Highways, Philadelphia. George W.
Cooley, state highway engineer of Min-
nesota, described practice in his section

of the country in the construction of

earth, sand-clay and gravel roads, and'

he also described the "straw road" used>

in very sandy locations. James Owen,
consulting .engineer, Montclair, N. J.,

made an address on "Water-bound Ma-
cadam," in which he described himself

as a stand-patter as against the adoption

of oil-macadam roadways. George W.
Tillson, consulting engineer, Borough of

Brooklyn, outlined New York City's-

street paving situation. C. A. Crane^

secretary of the General Contractors'

Association, New York City, spoke on
"The Relation of the Contractor to the-

Public Official."

At the annual meeting of the Ameri-

can Association of Highway Improve-

ment, which, as mentioned last month,

changed its name to the American

Highway Association, officers and direc-

tors were chosen. Logan Waller Page,

Director of the United States Office of

Public Roads, was re-elected president

of the Association, while W. W. Finley,

president of the Southern Railway Co.,

was elected vice-president in place of

W. C. Brown, president of the New
York Central Lines. J. E. Pennybacker,

Jr., secretary; Charles P. Light, organ-

izer and field secretary, and Lee Mc-

Clung, Treasurer of the United States,

•Specifications for concrete sections were

published in the September issue.
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as treasurer of the Association, all were

rc-clcctcd.

Newly elected directors of the Asso-

ciation are James H. MacDonaltl, state

highway cominissioncr of Connecticut;

George W. Cooley, state highway com-

missioner of Minnesota; A. G. Batch-

elder, chairman, executive committee of

the American Automobile Association

;

C. A. Kcnyon, president of the Indiana

Good Roads Association, and Dr. Joseph

Hyde Pratt, state geologist of North

Carolina.

There was a lively discussion at this

business session of the Association on

the subject of just how far the organi-

zation should go in a resolution in favor

of United States government aid in

road construction. It was pointed out

by President Page that the Association

had already been asked by a committee

of Congress for its co-operation in the

investigation of the subject of federal

aid, and that it was his belief that,

should the Association go on record

tlcfinitely in favor of some plan of its

own for federal aid, it would at once

become partisan in the matter and lose

its standing as an advisory organization.

Finally a resolution by J. W. Howard,

New York City, was adopted as follows

:

This Association looks with favor

upon the investigation by the present

joint committee of Congress toward
giving federal aid in the construction,

reconstruction and maintenance of high-

ways in the United States, and pledges

i?self to co-operate with and assist that

committee in every way possible to-

ward an early decision and the prepara-

tion and presentation to Congress of an
appropriate bill looking to the immedi-
ate or ultimate granting of federal aid

for highways for vehicle traffic.

American Road Builders Prepare

for Cincinnati Meeting.

Arrangements for the American Good
Roads Congress and ninth annual con-

vention of the American Road Builders'

Association at Cincinnati, O., Dec. 3, 4,

5 and 6, have been practically completed.

The plan adopted last year of consider-

ing certain specified subjects each day
will be adhered to this year, although

a somewhat greater subdivision of the

main topics has been made. The first

session, Tuesday, Dec. 3, will be de-

voted to the usual addresses of welcome
and responses, and a presidential address

by Nelson P. Lewis, chief engineer of

the Board of Estimate and Apportion-

ment of New York city. Six of the

seven remaining sessions will be devoted

to the presentation of technical papers

and their discussion, and one session

will be used for the annual business

meeting of the Association.

The tentative program of the technical

sessions includes three papers on the

organization of highway departments of

states, large cities and small cities, re-

spectively. The first will be presented

by Maj. W. W. Crosby, consulting

engineer of the Maryland State Roads

Commission ; the second by William H.

Connell, chief engineer of the Bureau

of Highways, Philadelphia, and the third

by a speaker yet to be announced. The
development of a plan for a state or

county road system will be treated in a

paper by an authority yet to be an-

nounced, as will also the construction

of stone and brick pavements. The
building of earth and gravel roads will

be treated in a paper by Robert C. Ter-

rell, State Commissioner of Public

Roads of Kentucky. The subject of

bituminous pavements for cities will be

presented in a paper by George W. Till-

son, consulting engineer, Borough of

Brooklyn, New York City, and Ellis R.

Dutton, assistant city engineer, Minne-
apolis, will describe the construction of

wood block pavements by the day labor

plan now in force in that city. Three
papers on questions of importance to all

engaged in other road or street work
will be presented by Col. Wm. D. Sohier,

chairman of the Massachusetts High-

way Commission, who will speak on the

importance of the traffic census as pre-

liminary to planning road improvements

;

Clifford Richardson, consulting en-

gineer, New York City, who will

discuss the economics of road and

paying construction, and Arthur S.

Lewis, secretary and superintendent,

Lincoln Park Commission, Chicago, who
will discuss the value and importance of

cost data. Contractors will hear the

matters with which they are especially

concerned discussed by Hugh Murphy,

a well-known public works contractor

of Omaha, Neb., who will present a

paper on the general subject of the

problems of a road contractor, and by

I'". E. Ellis, manager of the Essex Trap
Rock & Construction Co., and a promi-

nent road contractor of Peabody, Mass.,

whose subject will be plant equipment.

It is probable that the technical pro-

gram will also include two or three

other papers dealing with specific work
of interest to road builders and with

general questions with which they are

concerned.

In addition to the day sessions, at

least one evening session will probably

be held, at which illustrated addresses

will be made. This, together with other

features incidental to the convention,

will be announced later.

Show Illinois Farmers Concrete

Road Construction.

The Illinois State Highway Commis-

sion has been energetic in furthering

good roads among the counties of Illi-

nois. The services of state engineers

have been gratuitously furnished for the

design and construction of budges and

highways and, while every type of road

has been experimented with, yet the

feeling of the State Highway Commis-

sioner, A. N. Johnson, has been that

a permanent solution must be found

rather than the temporary expedients

which have been offered in macadam
and the various special macadam roads.

On the State Fair grounds at Spring-

field is an experimental section of road

consisting of several types of pavement
each of which is built to sufficient length

to show the relative merits. There is

one section of Dolarway which was
built prior to the fair of 1911 and which
shows absolutely no wear. Sections of

plain macadam and bituminous macadam
are on either side.

This year Mr. Johnson has extended

his demonstration work out the Peoria
road toward the laboratory of the State

Live Stock Board. Believing that the

concrete highway is the most economical

solution and following the experience

of Wayne county, Mich., and of
other counties which have found con-

crete to be most satisfactory and eco-

nomical, he has built % of a mile of

concrete road 6" thick at the sides, 8"

thick at the center and 18' wide. It

was to be a demonstration road to show
the farmers, not only of Sangamon
county, but all who should visit the

State Fair, the practical value of con-

crete for the country highway.

The road was started about two weeks
prior to the opening of the fair, October

5, and was completed while the fair was
in progress.

For its construction the Universal

Portland Cement Co. donated 1,000 bbls.

of cement, which was almost sufficient

for the entire road. The balance of the

cement was bought on contract.

Within the grounds, and but a few
feet from the demonstration road, the

Universal Portland Cement Co. showed
by means of moving pictures the con-

struction methods in use in Wayne
county in building concrete highways.

The film also showed the early condi-

tions in Wayne county, typical scenes

along macadam roads (both new and
after a few years of travel), and the

later results showing automobiles trav-

eling at high rates of speed along the

concrete highways without a particle of

dust, and teams heavily loaded, trotting

along at speed impossible on the aver-

age country highways. It was a popular

presentation of a technical matter. The
farmers were interested and many left

with the intention of further investiga-

tion of concrete highways.

It vv-as particularly fortunate that a

road could be under construction and

partially completed at the time when the

moving picture exhibit was given. Those

who showed an interest were invited to

inspect the road outside the fair

grounds, and parties of inspection were

made up at intervals. That the farmers

are fully alive to the need of better road

facilities was proved by their intense

interest in the moving picture exhibit

and in the actual road construction.

The demonstration road was made
under the specifications of the State

Highway Commission, which differ in

minor points only from those commonly
used in Wayne county and other coun-

ties where a large development has

already been made. It is without doubt

the forerunner of much concrete high-

way construction in Illinois.
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-Motor Truck Hauling Grader

Data on Two Uses of Motor
Trucks in Road Work.

Data as to the use of the motor truck

in road work are furnished by the Avery

Co., Peoria, 111. Fig. 1 shows an

Avery 3-ton farm truck pulling a King

road grader in Lyon county, Kans. In

a letter to the Avery Co., by R. B. Shep-

perd, E. Morehead, and J. E. Clemmer,

commissioners of Lyon county, they say :

"We attached it to a heavy road King

grader and put them in the worst half-

mile of gumbo road we had. We must

say that with the assistance of Mr. Den-

ny, the King grader man, we put up the

finest piece of road to be found in the

state, and the truck did its work to per-

fection."

County Engineer K. Max Yingling

supplies data as to the cost of the truck

compared with 4 teams on this Kansas

road. One man on truck, $2.50 ; one

man on grader, $2.50; 12 gallons of gas-

oline, $1.44; 1 gallon of Polerme oil, 60c;

total for truck one day, $7.04. Cost of 4

teams and man for each, $16.00 ; cost of

man on grader, $2.50. Total cost one

day, $18.50.

Mr. Yingling says in addition : "I can

do one-half more work with truck in

same length of time, than with 4 teams

and grader."

Figure 2 illustrates a truck especially

built and equipped for application of oil

to roads under pressure. This equip-

ment is used by the M. C. Whitmore
Road Improvement Co., Dayton, O.

A double action pump is attached to

the rear of the truck—one run by means
of sprockets and a chain. There is a

large sprocket on the rear wheel and a

small one on the pump. The oil is un-

loaded from the car by means of gravity

into an underground tank. Then the

truck is backed up to the tank and the

back wheels are jacked r.p; the motor is

started and the baci; wheels gomg
around pump the oil out from the under-

ground tank over a fire which heats the

oil to 200° F. It pumps the oil into the

tank on the truck. The truck then

makes a quick delivery to the roads

which are to be oiled, and while the

truck is moving along the road to be

oiled, the pump is again used to force

air into the top of the tank. This air

pressure forces the oil out through the

distributor in tinv streams with consid-

erable force into the heart of the road

bed, in place of delivering it on the top

of the road or just on the surface as was
done when teams were used and an or-

dinary sprinkler. With teams, before

the use of trucks, it was found impossi-

ble to deliver the oil with any heat at all

on tiie rjad; now wiili the truck it is

easy to deliver the oil on the road sur-

face at about 160° F., losing only about
40° of heat in traveling the distance

from the oiling station to the outskirts

of the city where the roads are to be

oiled. Mr. Whitmore says the truck does

away with 4 teams and 6 men and does

the work at very near 50% less cost and

does it better than with the teams. It

also does away with all night work of

taking care of the horses and all Sunday
work.

Concrete Pipe Culverts in Railway
Work.

At the convention of the American
Railway Bridge and Building Associa-

tion, held in Baltimore, Oct. 15 to 17,

1912, the uses of reinforced concrete for

pipe were discussed at some length.

The committee in charge reported that

concrete pipe is much used in sizes from
12" to 48" ; it generally proves to be

about 25% cheaper than cast-iron pipe,

in place. Lengths used are 3' to 8'.

The C, M. & St. P. is using 6' but re-

gard 8' as cumbersome. Circular pipe

is preferred to oval pipe because easier

to handle and place, and stiff "cage"

reinforcing is preferred, as it can be

easily made of wire mesh for small

sizes of pipe, and of light bars wired

together for the larger sizes. The most
generally used thicknesses of pipe are:
4" to 5" for 24-in. pipe, 5" to 6" for

30-in. pipe, 6" for 36-in. pipe and 48-in.

pipe. The bell-and-spigot joint is gen-

erally used. Where longitudinal tying

is thought desirable to keep joints from
pulling open, the longitudinal reinforcing

bars have been extended out into pockets

or a groove formed between the adjoin-

ing sections ; the bars were wired to-

gether after the sections were placed,

and the groove then filled with cement

mortar.

A description was given of the C, M.
& St. P. pipe-making plant at Tomah,
Wis., where 1,000 lengths of pipe were

made in 1911 and over 2,000 lengths in

1912.

The report stated in part that^
pipe can be unloaded by skidding from
cars with snub lines and can be rolled

down embankments with less danger
of breakage than cast-iron pipe.

Some discussion developed opposite

opinion, that reinforced concrete pipe

may be more fragile than cast-iron. As
to cost, the concrete pipe, on insecure

foundation, may require a concrete bed,

where cast-iron pipe can be laid on the

ground. The economy of pipe as against

built concrete culverts disappears, it was
stated, at a 48-in. diameter.

On the Lake Shore & Michigan South-

ern R. R., 60-in. pipe is made with a

vertical diameter of 66" and a horizon-

tal diameter of 60". The reinforcement,

bent to circular shape, then comes to the

proper location for the tensile stresses

set up in the pipe in service. These
pipes, 6" thick, are rather expensive j^nd

delicate to handle, but have given no
trouble. They are now made with a

hole in the top, through which the

hoisting rope can engage a rail put in-

side the pipe for setting the pipe in

place. These pipes are considered

cheaper than 60-in. cast-iron pipes.

One of the important industries in

the United States of which compara-
tively little is written is the production

of sand and gravel. In 1911, according

to a report by E. F. Burchard. just is-

sued by the United States Geological

Survey, the production of sand and
gravel amounted to 66,846,959 short

tons, valued at $21,158,583. The produc-

tion of sand of all kinds was 40,253,977

tons, valued at $14,438,500, and that of

gravel was 26,592,982 tons, valued at

$6,720,083. The production of glass

sand was valued at $1,547,733, an in-

crease over the figures of 1910; the sand

used for building in 1911 was valued at

$7,719,286, a slight decrease as compared
with 1910. This was accounted for by

less activity in 1911 in the building

trades, including that of concrete con-

struction. The production of molding

sand in 1911 was valued at $2,132,469,

a marked increase as compared with

1910. The production of all other sands

in 1911, such as sand for grinding

and polishing, fire sand, engine sand,

and filtration sand, was valued at

$3,043,012, an increase of over a million

dollars in value as compared with 1910.
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The Keystone Slalc Conslruclion Compiiny has (our o(

trucks in daily service. The truck shown in the

illustration has displaced ten teoms.

The man who tells you what a

truck that has been In the market

only three years can do at the

end of six is guessing.

Mack Saurer Hewitt
Proved by 12 Proved by 18 ycnri

of real use

Leading gasoline trucks of the world'

an FairbanksMo

Sales Agents

:

e Company, Lii

I

have proved what they can do in long- m
er actual service than any other trucks |
built. 1

Capacities; 1, V/i, 2, 3, 4, 1
5, 6V2, 7V2 and 10 tons |

The right body for any kind of work. S
Ask our Engineering Department B

for data on transportation (horse and g
motor truck) for Engineers, Cement M
and Concrete Contractors. J

International Motor Company |
General Offices: Broadway and o7th St., ^

New York ^
Works: Allentown, Pa.; Plainfield, N. J. g

Sales and Service Stations: =
New York, Chicasc Philadelphia, Boston, Cleveland, Cincin- j
nati, Buffalo, Baltimore, Newark, Pittsburgh, St. Louis, At- s
lanta. Kansas City, Denver, San Francisco. Los Angeles and g

other large cities. ^=

CLAMPS
The right kind of clamps save money in all kinds

of concrete work, in the field or in the shop. The

man who nails or wires his forms loses time, money

and satisfaction.

Our clamps for concrete
contractors are instantly ad-
jii.-.tecl, and easily released.
I'licy hold the centering rigid.

»)n tlie clamp shown here, a
lurn of the screw arm does it.

We handle clamps for con-
tractors, block makers, car-
penters and cabinet makers.
.\o device you can buy will

pay for itself so quickly as
a clamp. Our clamp catalog
IS an intcicsting book.

Hammacher, ScUemmer
&Co.

4th Ave. and 13tk St.

New York, Since 1848

*=fJ

If you

The Auxiliary Ratchet Lever: i"^"^"
"""'^ P"""^'

' than the ordinary one

lever bender. Our BAR BENDER No. 5 is specially valu-

able in Reinforced Concrete work.. Portable, instantly ad-

justable to all shapes of stock up to U"- Send for booklet

of all sizes of improved bar, eye, ••U"and nng benders.

VAN DORN'S

Specially Adaplable for

Cement Building Block Conslruction, Brick

Walls, Wood and Steel Beam Girders
SEND FOR CATALOGUE

TheVan Dorn Iron Works Co.
CLEVELAND. OHIO

Structural Steel and Ornamental Iron Workers
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New Equipment, Methods and Materials

In this department the Editors endeav-
or to keep our subscribers informed upon
new tools, methods, machines and mate-
rials used in this industry. It is in no
sense a department for the benefit of
advertisers. To secure attention the thing
described must be new to our readers.

No matter will be printed simply because
an advertiser desires it. Likewise, no
matter will be excluded simply because
the article described is not advertised in

this paper. We aim to keep our readers
informed—suggestions for the improve-
ment of this department are solicited.

"Rapid Fire" Hand Drill.

A new hand drill has recently been

put on the market by the Diamond Ex-
pansion Bolt Co., New York. This drill

is designed to reproduce the same ac-

tion in the drilling of holes in stone,

brick or concrete as is produced with

the ordinary liand-hammer and drill,

with greatly multiplied speed.

Speed: It is an acknowledged fact

that the best results obtained with the

old method of hammer and drill are

produced by comparatively light blows,

properly timed and struck. The "Rapid

Fire" drill was designed on this theory

to strike according to the speed with

which the crank is rotated from 8 to 20

times the number of blows that are

regularly delivered with an ordinary

hand-hammer, and a corresponding in-

crease is produced in its rapidity in

drilling holes. Its action is percussive

and its mechanism is so constructed that

practically no vibration or concussion is

felt by the operator.

Utility: Its combination of handles

is so arranged as to adapt the drill

;
to use in any position that may be re-

quired. By the loosening of a screw

underneath the "D" handle the handle

is thus allowed to rotate and may be

used as a breast-plate, permitting the

: drill to be rotated in the hole to insure

• perfect clearance of the drill when in

action. The drill points are standard.

: Regulating Blows: Each "Rapid

Fire" drill has 3 adjustments, hard, me-
dium and soft, controlled by a spring

lever at the side of the housing, and
each is furnished with two springs of

different power, thus allowing 6 grada-

tions to the force of the blow that can

lie delivered by the hammer. The springs
,

are easily changed by removing the

cover of the housing without disarrang-

ing or unfastening any of the parts of

the mechanism.
Holes drilled with this machine are

reported to have a smooth bore and a

sharp edge, and there is little danger of

cracking the wall at the surface.

McCoy's Elastic Cement.

Almost every contractor doing work
in cement stucco has realized the diffi-

culty of caulking windows satisfactorily,

and has also been confronted with the

problem of pointing up cracks in stucco

work. A preparation known as "Mc-
Coy's Elastic Cement" has been put on

the market for just such purposes. It is

an elastic cement or putty for use

wherever an elastic joint is necessary

and, it is claimed, is not affected by the

elements or by acids and alkalis. Some
of its varied uses are in caulking around

window and door jambs (as stated

above), pointing up small holes in brick

or stone walls, pointing around metal

flashings, pointing cracks in stucco, re-

pairing roofs, pointing expansion joints

in cement floors, for plastic joints in

swimming pools, shower baths, urin-

als, etc. This elastic cement is manu-

factured by the Hydro-Bar Waterproof-

ing Co.. 579 West 19th street, New York

City.

Artificial Marble.

Artificial marble, like concrete, must

be properly compounded, mixed and
handled, if perfect results are to be

obtained. The process consists of more
than mere formulas, and the necessary

knowledge has, in the past, been difficult

to obtain. This difficulty has been to

some extent removed, however, by the

publication of a book, known as "A
Treatise on Artificial Marble and Sani-

tary Flooring," which not only contains

approved formulas for various purposes,

including marbleized surfaces for con-

crete block, brick, etc., but complete

and practical instructions for every

branch of this industry.

The Artificial Marble Supply & Equip-

ment Co., 374 Market St., Newark,

N. J., has acquired the exclusive selling

agency for this book, and reports that it

is in demand among contractors and
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^^^ -| -| - CEMENT MILL =

Caidweil Machinery
Send for Catalog

No. 34

Screw Conveyors, Pan Conveyors,
Belt Conveyors, Steel Elevator

Buckets and Casings, Link

Belting— Gears, Shafting

and Bearings

H. W. CALDWELL & SON COMPANY
CHICAGO:—17th Street and Western Avenue

NEW YORK: Fulton Bldg., Hudson Terminal, 50 Church St.

CANADA PEBBLES
Carefully selected as to size. Best Shapes.

Will not break or flake in Tube Mill.

Caria<la Pebble Co., Ltd,
HIGHEST GRADE GRINDING PEBBLES FOR TUBE MILLS

PORT ARTHUR, ONTARIO, CANADA.
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manufacturers of concrete products. As

a direct result of the hundreds of these

books which have found their way into

the hands of the more progressive ce-

ment users, it has been necessary for

this company to add an entirely new

department, that of supplying "ready

mixed" compostiion for the use of be-

ginners. They have also added an in-

struction department for those who
lack sufficient confidence in their ability

to branch out into a new industry with-

out personal instructions.

Salamanders on Construction
Drying stoves or salamanders provide

a means of heating buildings in process

of erection and help in drying out

masons' and plasterers' work. For con-

crete work in cold weather they are

widely used to keep the temperature of

TH Cover Above and Pan

the green concrete above freezing.

A drying stove manufactured by

G. Drouve Co., Bridgeport, Conn., is

strongly built and comes in 15-in. and

20-in. diameters. Coke or coal can be

used. A shaking and dumping grate

is provided with a pan of sheet iron,

conical in form, to receive ashes and

prevent fire and ashes falling outside on

the floor. The total height of stove is

3'. The stove can be readily moved
from place to place, an opening being

left for insertion of rod for carrying.

Concrete Lighting Standards.

Owners of estates, officials of colleges

and universities, as well as civic com-
missions, are recognizing the many ad-

vantages which the concrete lighting

standard possesses over the not always

sightly iron post.

One reason for this deserved recog-

nition can be traced to th€ fact that the

possibilities for artistic construction in

the concrete standard are unlimited.

Concrete standards are not confined to

any one style, but on the contrary many
attractive designs can be produced. The
one shown in the accompanying illustra-

tion is one of the designs manufac-
tured by George W. Edgcumbe, general

contractor at Benton Harbor, Mich. It

is a clean-cut example of what can be

produced, and while it is shown as sup-

porting five lamps, the number can be

reduced to meet any requirements by

terially reduced. There is no question

as to the durability of the concrete posts

when properly constructed. They lend

attractiveness to campuses, parks, boule-

vards and drives, and by their command-
ing appearance they are in a class by

themselves. The molds used in making
the posts, of which the one illustrated is

a sample, were furnished by the Archi-

tectural Mold Co., Detroit.

The Nicolai Concrete Block Machine.
The St. Johns Foundry Co., St. Johns,

Mich., is now manufacturing the Nico-

lai concrete block machine shown in the

accompanying illustration. The machine

is the outgrowth of many years' experi-

ence in handling block machinery and

presents many interesting features. It

is apparently simply and substantially

built. For various sizes of block, the

end-plates, hinge-core plates, and back

walls are easily adjusted. In releasing

the block from the machine, it comes

over to rest on a spring which takes

up any possible jar and to a great ex-

tent eliminates breakage at that point.

The machine is equipped with a simple

device, the "Eccentric Pallet Adjuster,"

which permits the use of pallets from
1" to 2" in thickness. Pallets of any

size can be used.

.\rtjstic Concrete Light Standard.

changing the form of the arm which

holds the lamps.

The cost of production is considerably

less than that of the iron post, and as

the expense of painting is entirely elim-

inated, tlie cost of maintenance is ma-

Tiie New Zealand Portland Cement
Co. announces that all of the cement

and lime manufacturers in the Dominion
have agreed to pack cement in bags

weighing 18 to the ton. The new bag
is already in use, the gross weight of

each being about 127 lbs., or practically

three bags to a barrel. This change

was made at the request of the laborers'

organizations, who have to handle this

material.

Lime will, as hitherto, be put up in

bags of one cwt. each, or 20 to the ton.
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Shore Mills, Fall River,

Mass., roofed along the

lines of the Barrett

Specification

in 1876.

LOW COST—LONG SERVICE
METAL roofs require painting every few years, most ready roof-

ings require coating regularly, but with Barrett Specification

Roofs there is no maintenance expense.

Barrett Specification Roofs are roofs of coal tar pitch and tarred

felt, with a top surface of slag, gravel or tile, laid according to the Bar-

ret Specification.

This specification is simply the standard formula for building a first-

class roof of this character.

It is possible, of course, to make an inferior roof of these ma-

terials either by poor workmanship or by using insufficient and poor

goods. But if the Barrett Specification is followed absolutely and the

materials called for are used, you are certain of getting the best value

in roof coverings.

Such roofs usually last twenty years and over without leaks or repairs.

Barrett Specification Roofs are almost universally used on factories and

buildings of large roof areas and where costs are carefully figured. They are

equ&llv good for city dwellings, warehouses, railroad buildings, etc.

Copy of the Barrett Specification, with diagrams, mailed free on request

to nearest office.

Special Note

We advise incorporat-

ing in plans the full

wording of The Barrett

Specification, in order

to avoid any misunder-

standing.

If any abbreviated form

is desired however the

following is suggested.

ROOFING—Shall be

a Barrett Specification

Roof laid as directed

in printed Specifica-

tion, revised August

15, 1911, using the

materials specified,

and subject to the in-

spection requirements.

BARRETT MANUFACTURING COMPANY
New York, Chicago

Cincinnati,

THE PATRRSON MFG.

Philadelphia,
Minneapolis.

CO.. ltd:—Montreal.

Kansas City, Cleveland,
Corey, Ala.

^.-ancouver. St. John. N. B.
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A New Type of Gasoline Hoist.

It is many times impossible for a con-

tractor to make use of a steam hoist un-

less he can carry onto the work a boiler

to furnish the steam. It is also frequently

impracticable to use electric power, be-

cause no adequate source is conveniently

at hand. In such a case as this, where
more power is required than can be

easily obtained by manual labor, the

gasoline engine hoist fills a real need.

A hoist just being put on the market

by the American Engineering Co., Phil-

adelphia, contains among other features

a patent friction drum arrangement ; all

the control levers are located on one

side of the machine within easv reach

cycle engines are recommended, largely

because of their greater reliability for

continuous operation and less danger of

breakdown. The company is ready to

install on the hoist any engine of well-

known make which will satisfy the con-

ditions.

The machine shown in the illustration

has a motor pinion with 14 teeth mesh-
ing in a gear with 100 teeth. The sec-

ond drive includes a pinion with 13

teeth and a spur gear with 59 teeth.

The compound ratio is about 65:1, thus

giving the engine 550 rev. per min. and
the drum and winch head about Sj/j

rev. per min. If desired, the winch
head may be placed upon the interme-

diate' shaft, which would give it about

An Hydraulic Shear for Reinforcing
Rods.

Contractors who do much reinforced
concrete construction work find the cost

of cutting the reinforcing bars to be
an important item, especially where the

bars are so large that they cannot be
sheared readily by ordinary methods
Little difficulty is experienced in cuttting

rods of H-in. or %-in. diameter, but
for cutting the larger sizes there are
many methods, varying from hand
hammer and cold chisel to hack-saw or
oxy-acetylene blow torch. A. forge can
be used for heating the bars to a red

heat; and the bars are then cut with
top and bottom "hardies." Most of
these methods are responsible for much

CONTR.\CTOBS" HoiST DrIVE.N'

of the operator, and the spur gears are

properly protected by guards. The ma-
chine carries a winch head also on the

outside end of the drum shaft, so that

a separate rope can be handled from
this without using the drum.

The engine shown herewith was de-

signed for developing 8 h. p., running

at 550 rev. per min. on the 2-cycle prin-

ciple. The two cylinders measure AYi"

by 5" and the capacity of the machine
is 3,000 lbs. handled at the rate of 50

ft. per min. The speed of handling the

rope, together with the lift of the ma-
chine, can be changed to suit any con-

dition desired, gearing having been de-

signed for speeds up to 1,000 ft. per

min. This high speed is desired by
some contractors for operating mate-
rial elevators on very tall buildings, to

eliminate the delays incident to slow
travel. With this high speed of lifting,

the capacity is usually limited to 500

or 600 lbs., which comprises ordinarily

the elevator and 2 wheelbarrows.

The American Engineering Co. does
not favor the use of 2-cycle engines for

this work, although the engine illus-

trated happened to be that type. Four-

77 rev, per min. This would enable the

handling of a rope at very much higher

speed and might be desired for some
purposes.

This machine illustrated has a length

over-all of 6' 5%". This includes the

winch head at one end and the control

handle at the other. The width over-all

is 4' 3", while the height to top of con-

trol handle is 3' 8". It is thus seen to

be a very compact machine, taking up
small space for the power there is in it.

The winch head has a diameter of 7"

and is 10" long.

ULic SnE.\R FOR Cutting Steel Rods.

St., New York City, has recently placed

loss of time and money and should be

eliminated.

The Watson-Stillman Co., 50 Church
(Continued on Page S3.)

The Alpha Portland Cement Co.,

Manheim, W. Va., has placed an order

with Tate-Jones & Co., Inc., Pittsburg.

Pa., for special "Kirkwood" natural

gas burners for its rotary kilns. Seven
kilns were similarly equipped some time

ago, and the present order calls for 5

burners for 5 other kilns. "Kirkwood"
burners are used almost exclusively in

rotary cement kilns where natural gas
is available.

We are the Sole Agents In United States.

Canada and Mexico for

Meyers' German
Cement and Liquid
For Patching All Kinds of Cement Work

We have a large stock on hand. Prices
as follows:

1 Kilo Can $t.50
2 Kilo Can 2.75
4 Kilo Can 6.00
Barrel powder. 50 Kilos, per kilo 80
Demijohn liquid, 68 Kilos, per kilo... .80

All prices f. o. b. New York City.

We also handle Dugan's Invisible
Patcher for patching all kinds of Lime-
stone and Bluestone.

MICHAEL COHEN & CO.
St. James BIdg., Broadway and 26th St.

NEW YORK CITY.
-Agents for the Southern States, Missouri,

Kansas and Oklahoma:
The Vogl Tool Co., 910 East 19th St.,

Kansas City, Mo.
Agents for the Pacific Coast, Eccles &

Smith Co., 71 First St., San Francisco,
Cal.

Agents for Chicago, III., and vicinity,

Messrs. Brunner & Lay, 570 West Polk
St., Chicago, 111.
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UE5TI0N OFFKOMOimC
THE EFHCIEMCY OF

OETLAND CEMENTS
?. u. ji u.ii*.;.'. i.iii...ii.g^^

HYDROLITE

HYDROLITE is used exclusively for waterproofing all buildings in Chicago parks.

See article on pages 29-34 of this issue.

We guarantee the waterproofing

efficiency of HYDROLITE.

By using HYDROLITE you

DECREASE cost of waterproofing.

INCREASE tensile and compression strength

of concrete and mortar".

WRITE FOR BOOKLET.

GOOD PRODUCTS COMPANY
1705 W. AUSTIN AVENUE CHICAGO
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Trade Literature

Standard Specifications for Rail

Steel Concrete Reinforcement Bars,

adopted by the Association of Ameri-

can Steel Manufacturers.. The Inter-

state Iron & Steel Co., Chicago. -Six

pages, iyi" X 6"
;
paper bound. A con-

venient vest-pocket edition of these spe-

cifications, which should be of interest

to users of reinforcing steel.

Steel Wall Forms.. Blaw Steel

Construction Co., Pittsburgh. 32

pages. 9" X 6",
;
paper bound, illustrated.

This bulletin describes in detail the form
units and their use. Steel forms are

rapidly replacing wood for form work,

producing better concrete walls at less

cost.

Concrete Tie. Flood Concrete Tie

Co., Bridgeport, Conn. 12 pages, 9" x 6"

;

paper bound, illustrated. This describes

a concrete tie with heavy reinforcing,

molded in an iron form. A complete

layout of the plant for manufacturing

the ties is shown.

Hand Power Bending Tools. Wal-
lace Supply Co., 108 N. Jefferson St.,

Chicago. 16 pages, 9" x 6"
;
paper bound,

illustrated. In this catalog is shown in

detail all the hand power bending tools

manufactured by the Wallace Co.

Under Fire. The General Fire-

Proofing Co., Youngstown, O. 16 pages,
9" X 354"

;
paper bound, illustrated. This

bulletin describes graphically the fire

test conducted under the supervision of

the Dept. of Public Safety, Cleveland,

to determine the comparative fire resist-

ing quality of various partitions. The
pamphlet is fully illustrated.

The Sterling Way to Success.
Izard-Warren Co., 136 N. 12th St.,

Philadelphia. SI pages, size 9" x 6"
;

paper bound, illustrated. Transits and
levels are coming into very general use

on construction work, and probably

rightly so, for their intelligent and ac-

curate use means much in laying out

work. This catalog shows in detail the

"Sterling" line of transits and levels, to-

gether with some interesting notes on
the care and adjustment of instruments

in general.

Skeleton Construction. Wilson Sys-
tem Co., New York City. 19 pages,

7"x4><"; paper bound, illustrated. This
booklet describes a structural concrete

skeleton form construction for indus-

trial buildings. Heavy timber flooring

is used.

Fireproof School Buildings of Re-
inforced Concrete. American Con-
crete Steel Co., Newark, N. J. 46
pages. 7"xl0"; paper bound, illustrated.

This is an exceedingly interesting de-

scription pf fireproof school buildings

erected in New York and New Jersey

by this company. Fireproof school

buildings are today recognized as abso-

lutely essential, and reinforced concrete

is the recognized structural material.'

Fireproof. Houses. National Fire-

Proofing Co.. Pittsburg. 64 pages,

12" X 8"; paper bound, illustrated. This

interesting booklet illustrates a great

number of modern fireproof homes.

Different kinds of wall finishes are

shown in color illustrations and struc-

tural details in reproduced blue prints.

Shore Protection. Paul Decauville,

Blvd. Bausejour, Paris. 16 pages, SJ/j"

xSy,"; paper bound, illustrated. This

describes a mattress for shore protec-

tion formed by threading small concrete

blocks on wire cables. The illustrations

show the use of this method in France

and in Egypt. The machine for making
these blocks is also described.

Ideal Ideas. Ideal Concrete Ma-
chinery Co., London, Canada. 16 pages,

954",x6>4"; paper bound, illustrated.

This is an interesting booklet describ-

ing in detail the experience of men who
have taken up the manufacture of con-

crete block.

Laboratory Testing Apparatus.
Howard & Morse, 1197-1211 DeKalb
Ave., Brooklyn. 6"x9"; illustrated.

This describes, among other apparatus,

a gang mold for briquettes, and also a

sieve agitator.

Concrete Roofing Tile. Otto Wal-
ter, patentee and manufacturer, De-
Kalb, 111. 16 pages, 9"x6", paper

bound ; illustrated. Concrete roofing

tile is rapidly becoming a standard

buildiug unit, and this booklet describes

a concrete tile which has many points

of interest. The machine for making

the tile is also described.

Clinton System of Concrete Rein-
forcement. Clinton Wire Cloth Co.,

Clinton, Mass. 47 pages. 12" x 9"
; paper

bound, illustrated. This booklet de-

scribes the electrically welded fabric

used, shows typical structural details of

different floor systems, and illustrates

buildings in which this material has been

recentlv used.

A Compact Grinder

A new machine, just put out by the

Luther Grinder Mfg. Co., Milwaukee,

Wis.,- fills a long-felt demand for an effi-

cient sharpening machine that can be

packed into small space. This new
"Dimo-Grit" grinder No. 35 incorporates

these points in a unique and interesting

way.

All the mechanism of the machine is

contained within the wheel itself. The
wheel is hollowed out to contain a series

of four, driving gears and pinions. These

produce a speed of 20 retolutions of the

grinding wheel to every turn of the han-

dle. The machine is finished in red and
black enamel. The wheel is of "Dimo-
Grit," the new "diamond" sharpening

substance.

The space required for carrying this

grinder is scarcely greater than the

wheel itself. The wheel is 5^" in diam-

eter, and the entire machine packs in a

bo.x SYz" long. All the different parts,

including the handle, clamp, tool rest,

etc., can be easily and quickly taken

apart for packing. Its particular use is

to be found with carpenters for their

tool chests, for miners, surveyors, pros-

pectors, woodsmen and sportsmen; in

fact, all who have tools to be kept sharp,

but who cannot have them in a perma-
nent workshop.

The 5TEKLING

Convertible Level

A Builder's Level and Transit

The "Sterling"

convertible lev-

el, as illustrated

herewith, has
been designed

by the makers.

Izard - Warren
Co., Philadel-

phia, to fill a

long- felt want
for an inexpen-

sive instrument,

by means of

w h i c h sights

above or below the horizontal could be

readily taken. This instrument is sim-

ply a level with the addition of a small

U-shaped standard into which the trun-

nions at either side of the telescope are

adjusted.

The instrument can be used as an

ordinary level, and the small standard

carried in the pocket to be used only

when required. The change requires

only a few moments. This level is pro-

vided with the tangent or slow motion

screw to the plate clamp, also a shifting

center.

With this instrument the vertical

lines of foundations, intersections, col-

umns, chimneys, etc., can be accurately

checked, often saving costly mistakes

and delays. The ease with which the

convertible attachment is put into place,

and the facility with which, by its use,

lines of stakes can be accurately lo-

cated, have made this a valuable addi-

tion to the equipment of every up-to-

date builder.

SAMSON SPOT
SASH CORD "^.^-^."t^-^'^^nairni'irni^irf*!

Made of extra quality stock, L.ireiuny inspected, and guaranteed free from all imperfections of braid

or finish. Proved by both tests and long experience to outwear common cord or metallic devices

many times over. Can be distinguished at a glance by our trademark, the Spots on the Cord. Send
for catalogue and samples. Samson Cordage Works, Boston, Mass.
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THE PLANT MANAGER
Says:

"For maximum produc-

tion get a machine able to

make so many sizes that

it can't remain idle."

This remark was made
in connection with recom-
mendation for the

MONARCH
by one of the best cement
Tile Makers in the coun-
try.

(Made in Three Sizes)

Guaranteed to make more
and belter drain tile than

any other machine on the

market. This is where the

purchase is not an expense, but is an investment that

will yield 100% returns.

Shipped on trial, with
settlement when satisfied.

Improvements in Jackets, Pallets and Packer Heads
make the game easier for MONARCH users.

MONARCH MANUFACTURING CORPORATION
Onawa, Iowa, U. S. A.777 Fairwiew St.,

AK EDWARDS INTERLOCKING

METAL SPANISH TILE ROOF
WILL OUTLAST YOUR BUILDING

Artistic and Ornamental in appearance and is

positively guaranteed to be Fire, Lightning, Rain,
Storm and Wind proof.

Its extreme lightness (about one-eight that of
slate), durability and moderate cost commend it to
those wishing something out of the ordinary in

roofing.

Manufactured from best quality Worcester Grade
Terne Plate, furnished painted or galvanized (gal-
vanized after formation) size 10x14 inches.

THE EDWARDS MANUFACTURING CO.
"THE SHEET METAL FOLKS"

404-444 Eggleston Ave., CINCINNATI, OHIO

rce Roofing Book showing
of Metal Roofing. Siding,

MORE BEAUTIFUL THAN STONE OR STEEL

Adjustable Steel Burial Vault

I; Molds and The Automatic

Sealing Burial Vault
fPalcnted) ^^g^^^^r-

AS ENDURING AS THE AGES

Why should you not have the many HUNDREDS OF DOLLARS that are constantly escap-

ing A'ou because you are not making and selling The Automatic Sealing Burial Vault in your

locafity? A big lucrative business is waiting to be picked up and you should consult your own
interests so that you do not let any time pass between now and starting in this business. You can

make cement pay big profits all winter long and with your experience with cement and our Ad-

justable Steel Molds you have the right combination to pile up profits that would otherwise

escape you.

Once you have introduced the Automatic Sealing Vault in your community you can place

them at the greater per cent of the mortality rate.

You have the cement, vou don't need anv investment in plant—and you know about cement.

There isn't anything to learn that you could nOt learn immediately. You don't have to do any

experimenting and with the manufacture of the SIMPLE, RIGID, ACCURATE
first vault you will make a success of it.

IVritc today and get our catalogue and prices.

The Automatic Sealing

Vault Co.,

Peru, - - Indiana ADJUSTABLE STEEL MOLDS

NoTcinher, I()I2 In writing Advertisers please mention CONCRETE-CEMENT AGE [81]
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on the market a hand-operated hy-

draulic shear. This shear, which is

especially adapted to cutting reinforcing

bars, represents many years of experi-

ence by the company in making hy-

draulic shears for cutting all kinds of

steel and iron. But this tool is also

useful for cutting any kind of bar iron

of section similar to that of the rein-

forcing bars. The diameter of the ram
is 4J4"; its stroke is 254"; it exerts a

pressure of 75 tons, and will cut ma-
terial up to 154" square, averaging

about 3 cuts per minute.

This tool is claimed by its makers to

be better for its purpose than the ver-

tical type of shear, in that the bar is

dropped in from the top and is held at

a much more convenient height for

handhng.

The cutting blades are another fea-

ture worthy of comment. Both are

square in section, are dressed on all 4

edges and are placed and held so that

by turning the blades the 8 cutting edges

can be used before resharpening is

necessary.

The pinion for returning the ram is

mounted upon a spring, so that the reac-

tion which comes from cutting hard steel

will not cut or break the teeth of the

ram or pinion.

The pump is entirely independent of

the cylinder, hence the valves are much
more accessible than in tools in which
these parts are within the cylinder.

Troubles within the pump are further

obviated by making the valves extra

large. Should power drive be desired,

a belt or motor driven pump can easily

be substituted for the hand-operated

pump shown. The weight of the shear

complete is 550 lbs.

The Blaw Steel Construction Co.,

Pittsburg, announces that Herman Nie-

ter, recently general sales manager of

the Kennicott Co., Chicago, is now
associated with it at its eastern office,

165 Broadway, New York City.

The Ruggles-Coles Engineering Co.,

50 Church Street, New York City, has

just received from the Alpha Portland

Cement Co. the order for a second clay

dryer and rock dryers.

Eveready Portable Saw-Rig
For Concrete Contractors

—

The cost of wood form work for

concrete construction can be reduced by
wheeling this portable saw-rig right to the job and fabricating the centering there.

In your shop or on the job, this rig represents a complete mill all your own.

For General Contractors

—

Cut your millwork costs by dressing the lumber yourself. When your

building is ready for inside finishing, cart this rig from your shop to the building

and finish up. You save time, money and lumber. This plant, entirely self-

contained, will pay lor itself early in its first season.

Ask for special circular describing this EVEREADY Saw-Rig.

OSHKOSH MFG. CO., 500 So. Main St., Oshkosh, Wis.

Special Prices on This Great Technical Library
T-JERE is a chance for you to buy the books you need at a big saving This great

special offer is made to advertise the courses of the American School of Correspondence,

one of the larfiest educational institutions io the world. The American School pubIi^hes Mxtecn com-
pleie cyclopedias. compriPinfi nineiv-cifiht volumes, covering the entire fields of Enolneerina. Business

and Law. This great technical library will fu nish you with the information you want when you want it.

What These Cvclopedias Are: These great Cyclopedias are not collections of theories, but complete reviews of the

act' al, tried and test' d experifoces ol the greatest en^inetrs. business men and law experts in the world. The> aie not

dry technical works, but clear and simole exol-'naiions of every phase and every branch of Engineering, Business and
Laiv. B )Oks that you need in your
htirary—books that will increase y. ur

salary by increasine your knowledge.

The Cyclopedia you select sent

Cyclopedia of

Architecture, Carpentry and "Building

Ten large volumes, bound in half morrocco, gold stampe
les : ^.760 pages. "xiO inches; 3.000 illustrations. A prK
:al. up-to-date reference work and home study course f'

e Student. Concrete Construction Engineer. Builder, t a:

Special Prices on Th«se Cyclopedias off

Engineering, Business and Law
American Law and Practice 12 vols. $72.00

Commerce, Accountancy and Business 10 vols. SSU.UO

Architecture. Carpentry and Buildino.. 10 vols. SO 00
Civil Enoineerino 8 vols. 40.00

Applied Electricity 7 vols. 35.00

Mechanical Enoineerino " vols. 35.l>0

Engineerino 7 vols. 35-00

Fire Insurance 4 vols. 20.00

Automobile Engineering 4 vols. 20.00

Motion Picture Worli 2 vols. 12.0"

Prepaid. So

epaid. U the books are not
laim them to be—if they do

particular—all

have the books
• notify us

Cyclopedia of CiVil Eneineering
tight large volumes, bound in half morrocco, gold

"
i pages, 7x10 inches; 3,

""""
titles; 3.'

thorough, up to -date refereote work
covering every hra"ch o! Civil Engin^

Special Price. $24.80

nd home study

gular Price. $48. Ou.

,al problci

Wouldn't you p(«y $2.00 a month
for a better salary every day?

h for the differ'

Then sign the coupon
obtifiatini yourself to

$ send you the books
lly important knowledge

is a £ood salary

American School of Correspondence
CHICAGO, U. S. A.

Another Free Offer. With each set

is included a year's Consulting Member-
ship (regular value IJ4. 0) free of

charge. This will give you pri^ctical

1 service; you can ask us qucsti

lly need the booU
Don't

late—

Special Discount Coupon
American School of Correspondence

Chicago, U. S. A.

Please send me set of Cyclopedia of

for SEVEN DAYS" FREE examination,
the books thoroughly and, if satisHrd,

within seven days and $2, CO (Law $1.1

d the special pries of $
to keep the books I will notify

the books subject to vour order. Ti

jntil the books are fully paid for-

References .
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Concrete Organizations, Officials and Conventions
National Association of Cement Users, Edward E. Krauss, Sec-

retary, Harrison Uuilding, Philadelphia, Pa., Convention,
Pittsburgh, Dec. 1014, 1912.

Association of American Portland Cement Manufacturers, Percy
H. Wilson, Secretary. Land Title Bldg., Philadelphia, Pa.

American Highway Association, J. E. Pennybacker, Jr., Secre-
tary, Colorado Bldg., Washington, D. C.

Northwestern Cement Products Association, J. C. VanDoorn.
Secretary, Security Bank Building, Minneapolis, Minn.

Co., 72 West Adams St., Chicago.
" McDaniel, 108 L« Salle St.,
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This Floor Was Laid

With ECONOMY
because the reinforcement was laid behind

the carpenters and in front of the cement
workers and it only took one man to lay it.

ECONO STEEL REINFORCING made this economy possible because it comes in flat

sheets that are easy to handle and do not require tying or stapling to hold them in place, and

because it does away with the stretching of long strips that are subjected to the wear and tear

of the workers who are just in front of the cement gang.

ECONO' S Diamond Mesh distributes concentrated loads in all directions. In bar construc-

tion this load is carried on two or three bars. ECONO is priced right and made right. Send for

our designing data booklets Nos. 81 and 82. They'll give you a dozen reasons why you can't

afiford to overlook ECONO STEEL REINFORCING.

IMPORTANT—We can ship "ECONO" within 24 hours of receipt of our order

North Western Expanded Metal Company
908 Old Colony Building, Chicago, Illinois

Largest Exclusive Mfrs. of Expanded Metal and Metal Lath in the World

THE WATERPROOFING
EFFICIENCY OF CERESIT FOR
CONCRETE CONSTRUCTION
A knowledge of Ceresit, of what it will do

and how it accomplishes its purpose, enables
engineers to effectively do the work of water-

proofing with far less labor expense, economy
of time and assurance that the waterproofing
is thoroughly done for all ages. Ceresit

Waterproofing has been put to practical test

for years on every possible sort of water-

proofing engineering, both large and small,

and it has never failed to do its work.

Italian Pool in the Country Life Gardens, Garden Oily, Long Island. N. Y.

(Waterpro(^irw)

Architects advise us that the
cemetit blocks is because block
waterproof their blocks, and adv
to do so.

Use CERESIT and you will

proof blocks, and when you adv
are waterproofing your blocks
blocks will be approved by them

L uniform, permanent water

rvoirs, dams, (oundations,

idges. viaducts, aqueducrs.
vers, walls, cellars, floors.

Agents wanted in onoccnpied territoir.

Please ivnte ior Book "N" and try Ceresit o

Ceresit is cataloeued in Sweet's Index.

theyrefu

'ith CERESIT, the

Ceresit used and commended by Doubleday, Page & Co.



Editorials

\I/'1T1I THIS ISSUE the first volume of Concrete-Cement Age is completed
» » and there is assurance from many quarters that the new publication is serving

the industry which it represents far better ciian any jjublication has been able to do be-
fore. It is not enough to do that, however. It rests with every one of you into whose
hands this issue comes to make his magazine a more serviceable magazine than it is now.
Only with the most comi)k'te co-operation can a publication become thoroughly efficient

in an industry as large as tlie one for the betterment of which Concrete-Cement Age
stands. The descriptive matter, correspondence, reports of investigations and detailed
information which are j)ublished from month to month should be supplemented by a
greater anioimt of personal correspondence, more inquiry, more notes, more discus-
sions of individual experience.

Vl/rril THE issue of November we changed our "make-up." This was not
*' a mere whim. You are keen enough to have seen that it makes it possible to

get more matter on a jxage—very nearly fifty i)er cent more. And as to pages: Con-
crete published 233 editorial pages in the six issues from .July to December. 1911;
Cement Age published 288 of its smaller editorial pages in the same period and Con-
crete-Cement Age in the six months from July to December this year publishes
more than 33.5 pages. We are reasonably sure too, that not only in qviantity has this
magazine grown, but tliat the quality of its published matter has shown even greater
progress.

* * *

npHAT ISN'T ALL. For a long tune we have felt that there is another field to
-- which Concrete-Cement Age should devote more attention—the problems of

manufacture of Portland cement. At the same time we also felt that most users of
Portland cement—the men who build with concrete, no matter what particular branch
of concrete construction they represent, could have only a casual interest in the technical
problems of cement manufacture. Therefore it would not be fair to devote even a
limited portion of the regular editorial section of Concrete-Cement Age to those
things which are of interest to cement manufacturers and chemists only. The solution
is The Cement JMill Section of Concrete-Cement Age. This section, a monthly
feature, is first published this month. Bound in the back part of the magazine, it is

being sent to all those readers, so far as we can learn, who will be interested and to
M'hom it will be valuable.

* * *

Tl/'E ARE trying to be broadly and yet definitely useful. Editorial work under
way now will mean some splendid articles in the year 1918. But to you,

who are out on the firing line, we look for knowledge. Write us of those problems
which you solve, as you write us of those problems which you want help in solving.
Concrete-Cement Age is a bureau of exchange. It is an institution through which
one reader says to another: You help me and I mil help you.
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IN presenting matters editorially it

is often difficult to offer a clear

and forceful discussion without at

times giving an impression of "taking

sides." On a great many questions, say

for instance the comparative structural

value of burnt clay or concrete, we have

very decided opinions and never hesitate

to express them ; while on many doubt-

ful questions we endeavor to present the

essence of the best knowledge and opin-

ion that can be brought to bear on the

subject, contributing our mite toward

the clearing up of the matters involved.

Many problems face the cement indus-

try to-day, and all of them are to

Concrete-Cement Age open questions

to be considered in the best and broad-

est way. Primarily, this paper stands

for the best and most permanent con-

crete construction, the best cement, the

best steel, the best and safest methods

of concrete construction, and for the

development of everything that will lead

to those ends. All that pertains to any

of these questions has, from time to

time, been treated in these columns and

treated with an open mind and a desire

to consider all points of view. Differ-

ences of opinion and practice naturally

arise and, in time, will work themselves

out, especially when aided by open-

minded, impartial and aggressive re-

search, followed by proper observation

and discussion, and in this direction

Concrete-Cement Age pledges its best

efforts.

From time to time new methods of

manufacture, new methods of use, new

metliods of testing, arise, and in all

cases of this kind this paper opens its

columns for discussion,—discussion,

however, in which the paper is neither

for nor against any of the things that

are suggested. This applies especially

to the autoclave test—a new method of

testing cement under high steam pres-

sures. The test is one which has re-

cently been brought to the attention of

the engineering profession in this coun-

try and which, in Germany, was dis-

carded many years ago. This is one of

the class of subjects where Concrete-

Cement Age can "take no sides" until

further research has demonstrated the

practicability of the test and its scien-

tific value ascertained by the test of

time. A recent editorial on this subject

may have been misconstrued to convey

the impression that this paper favored

this particular test. On the contrary,

it proposes to treat it, and all other new

methods of testing cement, in the broad

view that it treats all questions and

when convinced, in the proper light of

scientific research, that the test is cor-

rect, it will do all it can, as it will in

every other case of right substantiated

by fact, to give the fullest weight of its

influence on the side of right.

National Association of Cement

Users Convention Program

The program of the ninth annual

convention of the National Association

of Cement Users to be held at the Fort

Pitt hotel, Pittsburgh, Dec. 10-14 in-

clusive, thus merging into the dates of

the Pittsburgh Cement Show (Dec. IS-

IS), is announced by President Richard

L. Humphrey as follows :

Tuesday, December 10

10:50 a. 111.

Meeting of the Board of Direction.

2.00 t- '"
Meeting of sectional committees on:

Aggregates, Building Blocks and
Cement Products, Education, E.xhibi-

tion. Fence Posts, Fireproofing, Form
of Specifications, Insurance, Measur-
ing Concrete, Nomenclature, Rein-

forced Concrete and Building Laws,
Reinforced Concrete Highway Bridges

and Culverts, Roadways, Sidewalks
and Floors, Specifications and Meth-
ods of Tests for Concrete Materials

and Treatment of Concrete Surfaces.

S:oo p. m.
Formal opening of the Convention,

Fort Pitt hotel.

Address of welcome to the City of

Pittsburgh.

Response by the President.

Address of welcome on behalf of

the engineering interests.

Address of welcome on behalf of

the contracting interests.

Business Session— Announcement
of Committees, Nominations and
Resolutions.

*"The Use of Concrete in Irrigation

Work." F. H. Newell, Director, U. S.

Reclamation Service, Washington, D.

C.

Wednesday, December 11

g:oo a. m.
Meeting of Sections on: Reinforced

Concrete ant} Building Laws, Measur-
ing Concrete and Nomenclature. Topi-

cal Discussion on Design and Con-
struction in Concrete and Reinforced
Concrete.

10:00 a. m.
Report of the Committee on No-

menclature, Peter Gillespie, Chairman.
Annual address by President Rich-

ard L. Humphrey.
Illustrated with stereopticon.

*"The Present Status of Unit Meth-
ods of Reinforced Concrete Con-
struction," John E. Conzelman, chief

engineer. Unit Construction Co., St.

Louis.
*"Concrete Grain Elevators," R. P.

Durham, vice-president, John S. Met-
calf Co.. Montreal, P Q.

"Concrete Grain Elevators," Barney
Weller. purchasing agent, James
Stewart Co., Chicago.

S:oo p. m.
Report of the Committee on Rein-

forced Concrete and Building Laws,
Alfred Lindau, Chairman.
Report of the Committee on Meas-

uring Concrete, presenting proposed

standard method of measuring con-

crete construction, R. A. Cummings,
Chairman.
*";Method of Design and Results of

Tests on Girderless Floor Construc-

tion of Reinforced Concrete," T. L.

Condron, president, Condron Co., Chi-

cago.
*"Measurement of Actual Stresses

in a Cantilever Flat Slab Reinforced
Concrete Floor Having Rectangular

Panels," Arthur R. Lord, structural

engineer, Chicago.
*"Rigid Frames and Arches of Re-

inforced Concrete in Building Con-
struction," Sanford E. Thompson,
consulting engineer, Newton High-
lands, Mass.

8:00 p. 111.

Opening of Cement Show.
Thnrsday, December 12

9:00 a. m.
Meeting of Sections on: Roadways,.

Sidewalks and Floors, and Reinforced
Highway Bridges and Culverts.

Topical Discussion on Design, Ma-
terials and Methods of Construction
of Concrete Roadways, Highway
Bridges and Culverts.

10:00 a. m.
Report of the Committee on Road-

ways, Sidewalks and Floors, C. W.
Boynton, Chairman.
Report of Committee on Reinforced-

Concrete Highway Bridges and Cul-
verts, Willis Whited, Chairman.

"Vibrolithic Concrete Pavements,"
R. C. Stubbs, contracting engineer,

Dallas, Tex.
*"The Concrete Roads of Wayne

County, Mich.," Edward N. Hines,
Road Commissioner, Detroit.

S-oo p. m.
Report of the Committee on Con-

crete Surfaces, Presenting Proposed
Standard Specifications for Portland:
Cement Stucco.

*"Tests of Waterproofings for Con-
crete," Cloyd M. Chapman, engineer
in charge, Westinghouse, Church,
Kerr and Co., New York City.

*"The Effect of Electric Current on.

Concrete," E. B, Rosa, assistant direc-

tor. Burton McCoUum, associate-

physicist, and O. S. Peters, United'
States Bureau of Standards, Wash-
ington, D. C. '

*"Fire Test of Cement Stucco Par-
titions," L. H. Miller, engineer, Bethle-
hem Steel Co., Cleveland.

*"Discussion on Metal Lath Con-
struction," H. B. McMaster, commis-
sioner publicity bureau. Associated"

Metal Lath Manufacturers, Youngs-
town, O.

7:30 p. m.
Annual banquet. The speakers will'

be announced later.

Friday, December 13
p.-oo a. 111.

Meeting of Sectional Committees on.

Aggregates and Specifications and
Methods of Tests for Concrete Ma-
terials.

Topical Discussion on Aggregates and
Methods of Tests of Materials used in

Concrete.
10:00 a. in.

Report of the Committee on Stand-
ard Specifications on Methods of
Tests for Concrete Materials, Sanford
E. Thompson, Chairman.
Report of the Committee on Aggre-

gates. William M. Kinney, Chairman.
"The Constitution of Portland^

Cement—Some Results Obtained at

the Experimental Cement Plant of the
Bureau of Standards," P. H. Bates,

Chemist, Bureau of Standards, Pitts-

burgh.
"The Progress of the Work in

Cement and Concrete of the Bureau
of Standards," Rudolph J. Wig, assist-

ant engineer. Bureau of Standards,
Washington, D. C.

3:00 p. 111.

Report of the Committee on Build-

ing Blocks and Cement Products, P.
(.Continued on Page 102')

[40] December, igiz-



Fig. 1—Cast Concrete Frieze, Hudson County P.

Ornamental Use of Concrete in Playground Structures

How Rich Effects Were Obtained Econo-

mically in Hoboken Park Improvement

Even more striking—in the richness

with which concrete has been appHcd

to decorative purposes—than the Chi-

cago Park structures iUustrated last

month are the buildings in Hudson

County Park, Ho-
boken, N. J., here

illustrated.

The work was de-

signed by Arthur

Ware, New York
City, who had the

problem to provide

such rich ornamen-

tation as is fitting

for playground

structures and yet

keep within a rather

limited appropria-

tion.

The work includes

a Recreation Pa-

vilion and Band
Stand — separate

structures. though

really united in one

—and a bath house

and swimming pool.

At the outset the

architect was in-

formed by Charles

N. Lowrie, 1 a n d -

scape architect for

the Hudson County Fic. a—Looking Out

December, igi2

Park Commission, just what might be

spent and at the same time made plain

the requirements of suitable richness in

treatment. Mr. Lowrie had been land-

scape architect for West Side Park,

Pavilion on Lily Pond—Founi

Jersey City, N. J., and he showed Mr.

Ware buildings which had been erect-

ed there—all in stone. A band stand,

alone, no larger than the one attached

to the recreation pavilion in Hudson

County Park, and
constructed entirely-

of stone, with sim-

ple Doric columns

and no ornamenta-

tion, cost as much'

as the entire recrea-

tion pavilion, band
stand and pool, to-

gether with the
gardens, newels,

vases, etc., which

were later designed

in cast concrete for

the Hoboken park.

It was apparent,,

therefore, to Mr.

Ware that architec-

ture in stone, or

even terra cotta^

was out of the

question. Mr. Ware
explains that had

stone been adopted,

it would not only

have been infinitely

more expensive, but

would have elimi-

IN in Central Foreground nated entirely the-

[411
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Columns were cast

Fig. 3

—

Outside View of Concrete Fountain

plaster molds; smaller ornamental parts cast in gelatine molds; afterward hand-tooled

use of rich ornamentation which is

essential to give a beautiful playful

character to a recreation park and that

terra cotta would also have been very
much more expensive, although it would
have lent itself to a rich ornamental
treatment However, the very char-

acter of the building designed, which
is somewhat Italian, seemed to lend

itself better to a treatment in concrete

than in any other material.

"I firmly believe," says Mr. Ware,
"that there is an enormous -field for

ornamental cast cement concrete. Very
beautiful effects can be obtained at com-
paratively reasonable figures, and by
contrasting the ornamental surfaces

with certain plain surfaces, a highly

decorative result is achieved at a cost

well within the limits of economy, and
while producing a pleasing work, gives

a lasting one."

The contract figure for the recrea-

tion pavilion and band stand, together

with the lily pool, and all the embel-

lishments about it, was $17,322. Some
extra work gave additional cost of

(42] December, 1912
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Fig. i—Concrete Pavilion, Fountain and Pool—FIower Boxes and U«ns also of Concrete

Fig. 3

—

Side V'iew of Band Sta

$377.50—or a total expenditure of

$18,199.50.

The contract figure for the bath

house and swimming pool was $19,008;

extras for additional waterproofing and
reinforcing brought the total to ap-

proximately $20,000.

It is safe to say, that if the recrea-

tion pavilion had been executed all in

stone with the same ornamentation as

detailed for concrete, it would have
cost from $60,000 to $75,000. using

Indiana limestone. This is probably a

moderate estimate, as the cost of carv-

ing all of the richly ornamented frieze

and the Ionic caps, together with the

very ornamental fountain, would have

been a very large item.

At a very slight additional expense,

cast cement concrete ornaments when
taken from the molds can be gone

over with hand-tooling, and when fin-

ished have all the beauty of natural

stone. If the materials used in cast-

ing are first class, they will have last-

ing qualities as good as stone, or bet-

ter, as there is no possibility of shal-

ing or disintegrating, the only imper-

fections being the possibility of slight

crazings, which can be overcome by
giving the ornamented surface a light

brush coat of some approved cement
wash or a weak solution of waterproof-

ing cement.

The modeling in clay and casting

the concrete architectural and orna-

Decemher, igi3 [43]
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J v:?

6S-0- ^

Charles N. Lowri

mental parts of the building made one

of the most interesting features of the

construction. After all the detailed

drawings were made, a thoroughly first-

class modeler was employed to make
all the models throughout. This is

a most important matter, as it is in

the modeling that the refinement and

beauty of the detail are brought out

and studied in all their proportions

from the architect's drawings. In the

case of the recreation pavilion all this

work was done by a young sculptor.

B. L. Zimm, a student of Carl Bitter.

Mr. Zimm has exhibited sculptural work
at the Paris Exposition of 1900, and at

the Louisiana Purchase Exposition.

The modeling, therefore, was in thor-

oughly capable hands. All the models

were made in clay, not only for all

Wake, .Architect

the purely ornamental pieces, but also

for such molded work as columns,

bases, balusters, balustrade caps, rail,

etc. After the models in clay were ap-

proved by the architect, molds were

made for casting. All molds for the

purely molded parts were made in

plaster, and those for the ornamental

parts were of gelatine. The concrete

mixture used was Franklin sand,

which is a crushed white granite with

considerable grit, and Atlas Portland ce-

ment mixed in the proportion of 2 parts

sand to 1 part cement. In the column

shafts and in some of the larger parts

some coarse building sand was used,

mixed with the granite sand. The

shafts of the columns were cast at the

building, the bases were set in posi-

tion, and the shafts were cast in plaster

molds in place. After the molds were
removed, the columns were gone over
by hand to remove all imperfections.

The ornamental work on the fountain

was reinforced, as all these parts were
within reach of the public and would
be subject to rough treatment.

The infants ornamenting the vase
were thoroughly reinforced with iron

rods and well anchored with rods to.

the vase. The two basins connected
with the fountain were molded in posi-

tion in plaster. They are cantilevered

from the building with 'T"-beams and
are heavily reinforced with rods and
twisted wire mesh. Part of the orna-
mental stalactite work on either side-

of the basins was molded in place in

connection with the molding of the
basins. When the concrete was suffi-

ciently hard, some parts, among them,

the fountain, were gone over slightly

with hand-tooling which added much to.

the effect of the work. The richly

ornamental frieze was given a sugges-

tion of tooling in the clay modeling,,

and as it is some distance above the
eye, the effect, when in position, was.

entirely satisfactory, having all the

beauty of carved stone.

"A little tooling greatly adds to the

character of cast concrete," comments
Mr. Ware, "and it is possible to indi-

cate a tooled surface on the clay model'

and retain this to-oled efifect very well

in the casting. Where the surfaces are
some little distance above the eye, it is

not necessary to go over them with any
hand-work whatever. It is only where
the cement work is close to the eye,

as in a balustrade, or parts subject

to close inspection, that tooling is neces-

sary, and it may then be omitted, if

expense will not permit, as it is pos-

sible simply to rub the surfaces with
a piece of concrete, producing a very
excellent rubbed stone surface.

"If I had this building to execute

again, I should undoubtedly use color-

ed cement tiles in place of the clay

tiles which are employed in the frieze

and introduce color into the concrete

ornamentation. There are several oon-

cerns now doing excellent work in-

colored concrete, and it has stood the

test of weather conditions for 3 or 4

years without any appreciable fading

out of the color or disintegration of
the material. Colored cement concrete

can be most effective, and will un-

doubtedly be used very largely in the

future. The ne.xt opportunity offered

me of executing a building in cast

concrete work in which ornamental

castings are features, I propose to make
a study of the use of color in cement.

It must, however, be handled by ex-

perienced workers only and the color-

ing matters must be those which will'

not in any way affect the quality of the

cement and which will not fade. Al-

though all this work is still in some-

what an experimental stage, I believe

that the permanent coloring in con-

crete ornamentation is thoroughly prac-

tical."

All vases, flower boxes and every-

thing of an ornamental character con-

nected v/ith the building, is of con-

[44]
December, iQis
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Fig. S—Section Thsoucii Band Stand
Cornice—Scale 3/16" to 1'

Fig. 9

—

Section Through Connection

Building, Looking Toward Band Stand-
Scale 3/16" TO 1'

Fig. 7

—

Partial Detail Plan of Work—Scale 3/16" to 1

December, JQI2 [453
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Fig. 10

—

Elevation of Entr.\nce Door, North and South Sides and East Elevation—Scale 3/16" to 1'

[46] December, i^iz
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Crete. The flower boxes are reinforced

with light iron rods and galvanized
Clinton* wire. Some of the ornamental

parts were made in a shop, boxed and
shipped to the building, and put in

place there, being securely anchored to

the wall. Other parts, however, such
as pediments of windows, window sills,

architi-ave moldings, etc., were cast on
the premises and built into the wall,

which makes a very much more secure

piece of work. Considerable patching

and retouching of the ornamental parts

was done directly in place and proved
most satisfactory.

The lower portions of the walls of

the buildings as shown in the detail

drawings are of concrete; the upper
walls of hollow terra cotta tile, cover-

ed with rough-cast stucco and the floors

are of reinforced concrete slabs. The
roof is covered with kiln-run, dull, un-
glazed red Spanish tile.

The concrete band course, running
around the building, was given a rub-

bed finish.

The lily pool and the swimming pool

are constructed with concrete sheets 8"

to 10" in thickness, reinforced with

heavy galvanized iron wire with rods

placed at intervals of 2'—no expansion

joints. Inside, the pools are water-

proofed with 5-ply felt and tar water-

proofing and over this is a 3-in. wall

of concrete, this in turn covered with

f^" of Hydrolithic waterproof cement.t

The bath house is not of poured
concrete. Terra cotta tile were used,

covered with cement stucco. The Doric

columns are built in the same way.

The spalling frequently observed

when reinforced concrete floors are at-

tacked by fire, is generally due to the

production of steam from water held

in the pores of the concrete. If the

concrete Has time to become fully dry

throughout the mass before being at-

tacked by fire, the danger of spalling

is greatly reduced.

The British Fire Prevention Com-
mittee reports that for fire-resisting

concrete flo'ors, the reinforcing metal

should have a protection of at least 1"

at the bottom of the floor panel, l'--2"

at the bottom of beams and 2" at the

bottom of girders.

•Clinton Wire Cloth Co.

-Section—Scale 3/16" to 1'

Cement exports from Germany for

the seven months ended July 31, 1912,

were nearly 1,250,000,000 pounds, or an
increase of 250,000,000 pounds over the

first seven months of 1911, and an in-

crease of 400,000,000 pounds over the

same period in 1910.

Fig. 12

—

The Swimming Pool

In the tabulation of resi>Dnses from
7,500 companies out of 40,000 who were
sent invitations to attend last winter's

Motor Truck shows, 482 were from the

building and contracting field—this

classification leading the list. The an-

nual national exhibition of commercial

motor vehicles will be held Feb. 10-15,

1913, occupying the second week of the

Thirteenth Annual National Automo-
bile show in the Coliseum, Chicago.
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Fig. 1—pAULiNS Kill Viaduct on Line of Delawar e, Lackawanna & Western Ry.,

This structure has solid deck rings with open spandrel construction

The Present Status of Bridge Building

Concrete Plays Important Part in Express-

ing Public Pride in Bridge Construction

BT FBANK F. McKXBBEST*

The public has come to realize to

a larger extent than ever before that

its bridges should constitute an import-

ant part in civic development and it

is more common to hear of instance*

where not the cheapest is "good
enough,"' but the best is none too good.

This is indeed gratifying, for there

is every reason to demand the most
artistic treatment of bridge structures.

One day communities will realize that

in many places a great opportunity to

display fine architecture exists not

only in public libraries or other public

buildmgs (which are frequently so

miserably placed as to lose all the

pleasing effect intended), but that be-

cause of their commanding positions,

bridges should be monuments to civic

pride. Then, and not until then, shall

we find lavish expenditures on bridges

for the purpose of creating beautiful

as well as utilitarian structures. Im-
provements in the design and con-

struction of bridges have been largely

confined to the structures themselves

and little has been done towards beau-

tifying the approaches thereto, and for

the engineer interested both in the

advancement of a great art and in

municipal betterment here lies a field

wherein he can do much. In the treat-

ment of bridge approaches exist some
splendid opportunities for enhancing

the pleasure and comfort of the com-
munity.

To possess architectural beauty does

not mean that a bridge must be highly

carved or otherwise ornamented ; nor

is it necessary to burden the structure

with statues. Simplicity, usefulness,

grace and truth are fundamental req-

uisites, and no bridge which lacks these

•Professor of Civil Engineering, Lchifk

qualities can be said to be an archi-

tectural success, even though it be

staggering; under highly ornamental

balustrades, copings and piers. What
can be more pleasing than an arch

of graceful lines so placed that its

design and material harmonize with

its surroundings; that in its very sim-

plicity are rest and pleasure? Truth

is of prime importance, for if one

material is so used as to represent

another, or if a part is made to appear

as if performing a certain function

when, in reality, it is performing

another, entirely different, the result

can be only a dismal failure.

To produce a bridge which is ser-

viceable and pleasing in appearance at

a reasonable cost is now possible in

most places through the combined use

of concrete and steel. The extent to

which reinforced concrete is now used

is remarkable, especially when one

recalls that less than 25 years ago, in

Golden Gate Park, San Francisco, the

first bridge of this material was built

in America. From that small begin-

ning of a 35-ft. span to the 281-ft. arch

recently completed in Spokane is a won-
derful development, and even this latter

structure is far surpassed by the 328-ft.

span in Rome, the longest single ma-
sonry arch span in the world. The
adaptability of concrete to bridge con-

struction is due primarily to its perman-

ency. It does not rust. It requires no

paint. In short, maintenance charges

are reduced to a minimum when a well

built concrete bridge is in place. This

quality appeals strongly to engineers,

but more so to taxpayers.

Highway bridges are notoriously neg-

lected and these structures, when made
of steel, are frequently very short-

lived. The examination of nearly 700

highway bridges, many of which are

of steel, has convinced the writer of

the truth of this statement. Some
structures receive no attention from

the time the contractor leaves them
until conditions are so bad as to force

action, for steel cannot resist corrosion

when in contact with damp earth, or

over railroads where locomotive gases

are active, and even in ordinary bridges,

where neither of these agencies is at

work, but where dirt and acids pass

through the floorings to the steel

below. Cases are on record in which

parts of steel bridges have been com-

pletely eliminated by corrosion in less

than 15 years and in extreme instances

to years have been the term of service

of some steel parts exposed to undue

corrosive influences. The average life

of steel highway bridges is, of course,

longer than the periods given, but con-

tinuous maintenance is the price paid

to insure it.

Concrete for Highway Brldg'eB.

Concrete reinforced with steel is

admirably adapted to highway bridge

construction. For short spans, flat

slabs, supported by beams and girders,

give excellent results, for they are

easily built and maintained. It is too

early to predict the life of these struc-

tures, but in this lespect they are

certainly superior to steel spans, having

an average life of probably not over

30 years, and far surpass wooden
bridges, the exposed parts of which

last about 10 years. These flat bridges

can be used for spans* up to 50'

or 60', but beyond that limit the

arch form is generally more suitable.

And it is here that concrete finds its

greatest usefulness, for the arch is

scussion, 263, P. 59,
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Fig. 2

—

State Highway Concrete Beam Bridge is Maevlanb

A Structure in which the stresses are

largely compressive and as concrete so

well resists these stresses, it is being

extensively used in arches. The arch

is a beautiful form of construction,

and the case with which concrete can

be molded into graceful curves appeals

alike to engineers and to the general

public. To this one thing, more than

any other, is due the present desire

to secure beautiful bridges. One com-
munity sees a splendid structure erected

by another at a reasonable cost ; it sees

a monumental construction that reflects

credit on its designer, but to a greater

extent on the civic pride of the people,

and it feels the necessity of replacing

some ugly monstrosity with a structure

which not only serves the purpose of

passing traffic over ai opening, but

also stands as a thing of beauty to

be admired by all. These wonderful
works of art cannot but reflect them-
selves, to a certain extent, in the lives

of the people in whose midst they are

placed. Who will say, for example,

that, the inspiring arches at Walnut
Lane, in Philadelphia, at Rocky River,

in Cleveland, and at Monroe Street,

in Spokane, are not inspiring additions

to their respective localities? These
are structures of concrete, and con-

crete has made them possible. Were
concrete not available, stone could have
been used, but it probably would not

have been.

One feature in connection with con-

crete bridge construction, whether it

be a flat bridge or an arch, that appeals

very strongly to many people in every

community, is that the labor and most
of the materials can be furnished

locally. In most cases the sand, the

stone and the labor can be secured

without going beyond the local sup-

plies. Only the cement and the steel

need be brought in, and in not a few
places these may also be obtained

within a short distance of the bridge

site. Here, then, the structure becomes
largely the product of home talent,

and correspondingly greater is the feel-

ing of pride and interest in it. There

is a very great diflference between buy-

ing something already produced and
having the ability and ambition to pro-

duce it.

Concrete Brldrea of SeOntte Type.

Every building material possessei
certain qualities which make it pecul-

iarly adapted to some one type of
design. Concrete is no exception. The
arch wherein concrete is so especially

useful can also be built either of steel

"T stone, but there are certain types

of design best fitted to each of these

materials. Concrete demands a treat-

ment architecturally very different from
that of stone and tne best concrete

arch bridges are those in which this

important principle is recognized. To
show what is here meant, it is neces-

sary briefly to review the progress of

concrete bridge consiruction from the

first plain concrete arch, built in Fon-
tainebleau Forest in 1869, to carry the

Paris aqueduct from Vannes. This

structure has a span of 115.8'. In

1871, in Prospect Park, Brooklyn, the

first plain concrete arch was built in

America, but it was not until 1879

that reinforced concrete arches came
into use in Europe and still later, in

1889. when first used in America, in

Golden Gate Park. Not until the later

Fig. 3

—

Gekeral View and Details of Surface Treatment of An Arck Bridge
AT Medford, Mass.

This bridge, known as the "Armory Bridge," was constructed by the Metronolitan Park

Commission. The span is 60', rise 8', width 60'. A Solid filled spandrel arch is used
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'90's, however, did reinforced concrete

begin to be much used in America.
At first, arch design followed closely

the types used for so many centuries

in stone masonry arch construction,

consisting of a solid arch ring with

solid spandrel walls between which
was earth filling carrying the roadway.
It was perfectly natural for builders

to follow this type in the new material

and today there are many places where
it is best even for reinforced concrete.

This solid filled spandrel type is neces-

sarily used where the span is short

or where the rise is small. It was
not long, however, until it was rec-

ognized that placing many tons of earth

filling upon the arch was not a logical

procedure, for it not only entailed

considerable expense for the filling, but
it required further expenditures in the

arch ring and abutments. It was
simply adding weight on weight to be
further provided for in the design.

This realization led to the use of open
spandrel construction, where the road-
way is carried on a flat slab supported
on longitudinal beams resting on cross-
walls. The spandrel walls carry the
weight down to the arch ring, which
in this type consists of a solid arch
ring the entire width of the roadway.
Open spandrels decrease the loads and
permit a design approaching that dis-

tinctly peculiar to concrete. While
spandrel cross-wall construction is a
decided advance over the solid filled

type, yet even this is improved upon
by replacing the walls with a series

of columns and the wide solid rings
by several arch ribs side by side. In
this style, therefore, the roadway is

carried on beams supported by columns
which in turn rest on arch ribs. These
ribs are usually made square or rec-

tangular in cross-section, but it is

probable that a more pleasing design
may be obtained in circular columns
and circular ribs, although at present
their use would no aoubt increase the
cost of construction. Nothing seems
less scientific than a solid filled span-
drel arch with a wide arch ring extend-
ing the entire width of the roadway.
Compare this with a ribbed structure
having a few ribs to support the road-
way deck which is extended by canti-

lever beams to carry the sidewalks. It

is this form that is so well adapted to

concrete, because this material can be
so easily molded into any desired
shape and size. Of course, all these
beams, columns and ribs require more
forms, but in reducing the cost of
forms lies the present problem of con-
crete engineering. Ribbed arches per-
mit additional saving in the use of
hollow abutments.

This minimizing of materials in

superstructures and substructures means
more care in designing. Rules-of-
thumb cannot be resorted to if the most
is to be gotten from a given quantity
of material. Scientific analysis and
careful construction of all parts are

equally important, but they both are

a great deal more i.ccessarv than in

—The Upper View Shows An Arch at West Medford, Mass. Below is Shown A»
Arch Built By the Metropolitan Park Commission to Carry the Boston

AND Maine R. R. Tracks Over the Parkway
bridge of the upper view in the background,

n of 56', rise 9.65', widtli 30.17', and head-

the older form of solid filled span-

drel construction. It takes a good deal

of confidence in one's methods and a

very careful builder to attempt such

structures as the recently completed

Ponte del Risorgimento over the Tiber

in Rome, which has a crown thickness

of less than 12" for a span of 328.1'.

Assuming that this structure has a
proper factor of safety, it is a very
creditable bit of design and construc-

tion.

Although the use of three hinges in

the arch ring is not new, yet only in

Fig. 5—Two \'iews of
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the last decade has this device been

adapted to an appreciable extent in

concrete work. The use of hinges has

three advantages. First, the hne of

pressure through the arch ring is more
definitely located; second, the settle-

ment of the abutments may take place

without affecting the arch stresses

appreciably; and third, temperature

stresses are eliminated. As early as

1873, in Eriach, Germany, asphalt

joints, intended to serve as hinges,

were used. In America today there

is a growing tendency to use three-

hinged arches, especially where foun-

dations are not of the best. Hinges
are usually made of cast or structural

steel with steel pins and are rather

costly, but in France there is a design

in use whereby considerable saving in

cost is effected. This arrangement con-

sists simply in reducing the arch ring

thickness to a very small amount at

the crown and springing points and

heavily reinforcing with steel rods at

those sections. The design of these

French hinges is open to some criti-

cism and tests on full-sized pieces

would prove interesting. It is to

reduce the bending moment to zero

that the hinge is used and the ordinary

American design does this very well,

for while there is friction at each

hinge, resulting in some bending mo-
ment, yet this must De small and the

advantage gained by using hinges is

worth while. It is only in fairly flat

arches, however, that this type of con-

struction is especially applicable. So
far as the writer knows, the only

trouble experienced with the use of

hinges was in the Maximilian Bridge
at Munich, a stone masonry arch of

two spans each of 144'. Owing to

an error in design, both spans of this

structure slipped oiT the abutment
hinges in the course of construction and
dropped vertically about 12 in.

Pro^Tess Needed In Erecting

There is every reason to believe that

in the near future greater progress in

concrete arch building will be made
in erection methods, tor there is now
a tendency to simplify the centers by
the use of steel forms. By standard-
izing designs wherever possible, steel

centers might be used to better advan-
tage, especially in the rib type, but it is

difficult at first thought to see how
such standardization can be brought
about. The problem is one, however,
that is worthy of consideration for,

like most difficulties, it will probably

be overcome.

In steel highway bridge construction

progress can be seen in long spans

only. Great advancement is taking

place in the manufacture of alloy steels

which, because of greater strength,

permit simple truss spans of extraor-

dinary lengths to be built. The new
municipal bridge, spanning the Mis-

sissippi river at St. Louis, has a span

of 668', the longest simple truss

span in the world, though there are

other forms of steel spans that sur-

pass this in length. The manufacture

Fic. C

—

Three-hinced Concrete Ribbed Arch, Rock Creek, Washington, D.

The upper view shows Ihi 3 arch ribs, connecting streets, spandrel columns,

system. Below is shown a dclail view of the hinge r.t the springing lines

of vanadium steel, nickel steel and

other alloy steels for structural pur-

poses is as yet in its infancy and it

appears probable that this is the most

promising field for ptvgress in the near

future.

No notable advances have been made
recently in the type employed for long

steel spans, but many wonderful struc-

tures similar to those tried and not

found wanting are now being erected.

The cantilever and the suspension

type are most commonly used for

great spans, but there is an increasing

tendency to employ steel arches of con-

siderable length. The cantilever truss

came into some disrepute for a time,

owing to the failure oi an important

structure of this kind, but engineers

will not let the pendulum swing too

far because the cantilever has certain

well-defined advantages which should

not be completely ignored on account

of one failure of one of its truss mem-
bers. Lamentable as was this failure,

it has been the cause of inaugurating

a searching investigation into methods

of design founded on empirical knowl-

edge that has proved very beneficial.

One hesitates to predict what im-

provements science may bring forth in

bridge engineering in the future, but

it seems probable that advancement will

be along three lines—the more extended

manufacture and use of alloy steels

so that greater strength can be secured

with less weight; the wider use of

simple structural shapes which are

free from the many shop details ; and

finally, the combined use of concrete

and steel in such forms as to produce

not a reinforced concrete structure, but

one of protected steel.

In the regulations covering reinforced

concrete recently adopted by all the

boroughs of Greater New York, it is

• required that the vertical steel bars in

reinforced concrete columns shall bear

squarely on steel plate or casting bedded

on top of the footing.
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Fig. 1—A General View of the "Paving Detera One Section Each of Eight Different Pavements

Concrete ^^A Superior Pavement Under Hard Traffic

Demonstration with "Paving Determinator"

Simulates Actual Conditions of Street Wear

The Department of Public Works of

the city of Detroit has made a most
remarkable test of the quality of pav-

ing materials under heavy abrasive in-

fluences, with a new machine called the

Paving Determinator, designed by John
C. McCabe, with the idea of subjecting

sample pavements to conditions of wear
as near like those on the actual pave-

ment as possible. The machine itself

is mounted over sample pavements as

illustrated in Fig. 1, and one of the

wheels, together with the device intend-

ed to reproduce hoof beats of horses,

is shown in greater detail in Fig. 6.

The Determinator is designed to show
six different paving facts

:

1. Comparative durability of various

kinds of paving material.

2. The best way in which to lay pave-

ment to obtain the best results.

3. The actual wear of brick as com-
pared with the abrasion encountered in

the rattler test.

4. The best method for cushioning

pavements.

5. The safe limit of load and speed.

6. The best mixture for concrete

roads.

When the original test had been made
under the direction of Mr. McCabe and

officials of the Department of Public

Works on eight sections of pavement
laid in a circular track, as shown in

the illustration, the concrete section, laid

under the specifications of the Board
of County Road Commissioners of

Wayne County, Mich., showed, by far,

the best resistance to the severe test to

which the pavements were put.

The determinator consists essentially

of an upright column fitted with a large

gear, by means of which the shafts bear-

ing the testing apparatus are made to

revolve about the column in a horizon-

tal position, at a rate of speed governed
by the rapidity with which the gasoline

engine furnishing motive power is run.

The engine is of 6 h. p. and speeds

varying at the wheels from 3 miles to

12 miles per hour are developed.

Fig. 1 gives an e.xcellent general idea

of the apparatus as it is installed. The
double wheels at the extreme ends of

the horizontal shafts weigh 1,400 lbs.

each, and by means of a simple con-

nection, the exterior discs may be re-

moved and similar discs of varying

width, comparable to the widths of dif-

ferent wagon tires, may be substituted.

One of the most ingenious features

of the apparatus is the fidelity with

which the effect of horse-drawn vehicle

traffic is simulated. Between the out-

side disc, which represents the wheel of

a wagon, and the inside ribbed disc,

which encloses the mechanism, are plac-

ed 5 plungers, each bearing on its end

a plate shaped like the bottom of a

horse's hoof. These plates are furnish-

ed with 4 steel points similar in appear-

ance to the calks worn by draft horses

on their shoes in winter. As the wheel
revolves the hoof-shaped plate strikes

the pavement at a pressure of 150

pounds, produced by a cam geared to

the horizontal shaft. As soon as the

hoof-shaped plate has passed the point

of contact it is released and a spring

at the back reproduces the ankle mo-
tion of a walking horse. The effect of

this is to reproduce with surprising

exactness the wear to which a pave-

ment would be subjected if shod horses

only were driven over it.

In order to avoid making a single

track for each wheel, which would re-

sult in all the wear coming on a definite

circle drawn upon the pavements under
test, Mr. McCabe has installed the worm
gear shown at the left of the column
in the bottom of the illustration. This

is geared to a crank attached to the
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horizontal shaft. As the apparatus re-

volves one of the wheels is at the out-

side of (he path to be tested and the

other at the inside. As the wheels travel

around, the crank draws one in toward

the center and pushes the other out

from the center, with the result that

at the end of a given number of revo-

lutions, the wheels have changed places

as regards their distance from the cen-

ter.

The measurement from outside to out-

side of wheels is 19' 8". The greatest

wheel radius is 10' 10" and the least

radius of travel of inside edge of wheel

is 8' 7". It requires 333 revolutions

about the circle to move the wheels

across the pavement, 2', which is the

limit of travel. Several inches of pave-

ment are left outside and inside this

path of travel, making it easy to de-

termine the exact extent of wear or

the movement of the sand cushion.

Mr. McCabe has applied for a patent

on his machine.

The original test was made at 9 revo-

lutions per minute about the circle,

which gave a speed of 6.96 miles per

hour at the outside and a speed of S.'jl

miles per hour at the inside of tin

track.

The eight sections of pavement i

•down for this test are, or were i

'

cause some of them can scarcely

said still to exist) as follows

:

Sec. 1—brick.

Sec. 2—granite block.

Sec. 3—creosote block.

Sec. 4—brick.

Sec. 5—cedar block.

Sec. 6—brick.

Sec. 7—brick.

Sec. 8—concrete.

The whole track is underlaid with 8"

of concrete, the foundation for all ex-

perimental pavements. The block pave-

ments were put down under city speci-

fications. All the block and brick were

cushioned on 2" of sand which had

previously been thoroughly compactcl

with hand tamps. The spaces betun n

the cedar block were filled in with gravel,

and the brick and granite were well

minator, is city boiler inspector, but has

grouted. The concrete was laid 6" thick

of a mixture of 1:1^2:3, using washed
sand and pebbles, according to the

Wayne county specifications. The sani-

At the Top in Fig. 2 is shown a portioi

of Section 7, brick, and also a par^ of Sec
tion S, concrete. Note how the breaking o

the brick has caused the only bad break i:

the concrete—just to the right of the cente
of this view. Note also the gap under th

straight-edge—the width of the path of tiave
is plainly seen.

In Fig. 3 the concrete section is shown
The dark portion is the result of a shado
cast by a partiti

abr; npared
Note the slieli

'ith other sections .t^

he straight-edge ! '

> over the entire p i

observe .nl

uniform th

of wheels and hoofs

In Fig. 4 is shown Section 1. brick, the
best of the 4 brick sections, yet note how
defective brick produce an increasing ten-

dency toward, failure over comparatively largi
areas. Surely ''joints'* (so commonly men-
tioned as the weak spot in concrete pave-
inents> must also be considered in other
types. Again note the straight-edge. A part
of Section 2, granite block, is also shown,
but will be seen more in detail in Fig. 5.

3 ^ND 4

—

Top to Bottom—Showing Sections of Pavement After Test.

Show Dikection or Movement of Wheels and Hoofs

December, igis [53]



COXCRETE-CEMEXT AGE

Also Giving An Intima
t)S

In Fig. 5 a part of Section 1,1 brick, is shown and a good view of Section 2, gianite bloc

Note' the bad breaking down- at the edges of the granitd and again observe the testimony of I

straight-edge

In Fig. 6 the view serves chiefly to show the Sin. rimmed cast iron wheel and the "hoofs

Note in the shoe just leaving the pavement the fidelity with which the ankle movement is i

produced. The first evidence of failure in the creosote block—Section 8—was in the flow

the sand cushion. The block are severely pitted by the calks. A part of Section 1, brick,

also shown

pies were not disturbed for 60 days,

when the test was begun.

Strangely enough, perhaps, the first

section of pavement to give way was

the granite block (Section 2—see Fig.

5), which very soon loosened up in the

grouting under the impact of the wheels.

The failure of the granite was passed

along to the next section (Section 3—
see Fig. 6), which was creosote block,

and under this pavement, the sand

cushion caved oonsiderably, causing the

pavement to sink in the track 2' wide,

which was covered by the wheels. The
next brick section (Section 4—see Fig.

6) shows considerable wear and chip-

ping. The cedar block were severely

mashed and forced down into the sand.

The brick section, next in the path of

the improvised traffic, was completely

destroyed, and part of this section had

to be replaced before the test could be

continued, because the destruction had

gone so far as to interfere with the

progress of the mechanism. The next

section, also brick (Section 7—see Fig.

2). shows severe wear, and not all of

this is due to the failure of the section

before it, because where the worst break

came did not follow the worst break

in the preceding section. Next in line

was the concrete section (Section 8—see

Figs. 2 and 3). The only bad break

in the concrete is contiguous to a very

severe break in the preceding brick

section, where the impact of the heavy

wheel, coming from the broken brick

pavement, could not help but do con-

siderable damage. The abrasion of the

concrete surface is regular and is not

more than J4". while the granite is

worn down more than 1", and some of

the brick fully 2". The brick section,

which had to be replaced while the test

t-ontinued, was down more than 3". The
next section (Section 1—see Fig. 4) is

brick, and this stood up better than any
of the other brick sections. The ex-

tent to which this is worn and depress-

ed, however, is clearly shown in the

illustration, by the space under the

straight-edge laid across the pavement.

Remember that this is the best section

of brick pavement, and then note the

straight-edge on the concrete pavement.

Mr. McCabe, inventor of the Deter-

minator, is city boiler inspector, but has

devoted much of his time to pavement
investigation—a side line—for the De-
partment of Public Works. He finds

that the "rattler test" does not give re-

sults in determining the quality of brick

which are closely indicative of results

in actual pavement wear. While the

per cent of abrasion on the rattler may
conform to a certain standard and nine

brick be good with low abrasion, one

brick may be soft and while the average

for the rattler tnay be good, the one
bad brick will make a hole in the pave-

ment which communicates destruction

to surrounding good brick.

Mr. McCabe visited many brick plants

and made tests and analyses, and he

found a wide range in several of the

important constituents of the materials

being used. In this connection Mr. Mc-
Cabe says it indicates "that the brick

manufacturers can with profit follow

the methods of the cement manufac-
turers" in turning out a product uni-

form and consistent in quality. He says

further that careful inquiry made into

the coefficient of expansion of brick

used in Detroit developed that it ran

from 0.000002 to 0.000006.

Mr. McCabe's investigations also seem
to indicate that the brick manufacturers'

own specification of a 2-in. sand cushion

is not good, and he points out further

that the expansion of this sand cushion

when moisture-laden and then frozen

is a productive source of trouble. Lon-
gitudinal cracks in brick pavements stand

almost everywhere to testify that the

last word as to expansion and contrac-

tion cracks has not been said when only

concrete pavements have been discussed.

This difficulty is practically solved in

concrete paving.

Edwin O. Sachs, London, Eng., in a
recent paper calls attention to the com-
mon mis-use of the term "fireproof,"

and says that the use of the word

should be avoided and the term "fire-

resisting" used generally, as this term

describes more correctly the varying

qualities of different materials and
systems of construction intended to re-

sist for short or long periods the effect

of fire at different temperatures.

[54]
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How to Produce Realistic Stone Facings
BY CHARIiES H. DOUBI.EB

There is no feature of the concrete

industry that presents so many attrac-

tive possibilities and so much profit, as

the production of strictly liigh class

concrete stone of artistic finish—a stone

that equals or excels natural stone in

beauty as well as quality.

No one qualified to judge disputes

that concrete, rightly made, is superior

to stone for building purposes and it

is a simple thing to emulate the aesthetic

feature of Nature's best offerings if we
go back to first principles and start

right.

It is to be deplored that cement was
not better understood or that it did

not fall into better hands at the be-

ginning, for there is no question that

it is the inherent ugliness of the concrete

block, as commonly made, that bars it

from the best structures and it is for

the progressive block men to remove

this fault if we are to elevate the in-

dustry to the plane where it belongs.

The task is an easy one, and pleasant,

if we but give heed to Nature and fol-

low her teachings. She was the first

stone maker and is worthy of praise.

If we surpass her it is because we can

gather her scattered forces and unite

them to suit our individual tastes.

The people of the present generation,

while they are not looking for rat-holes

to chuck their money into, are more

willing to pay the price for what ap-

peals to their aesthetic tastes than any

that have preceded them, and this senti-

ment is growing rapidly. They recog-

nize the many desirable qualities of con-

crete as a material for home building

but frequently turn it down for its lack

of beauty,* and the block-maker fool-

ishly tries to reduce the cost to make
competitive price the issue in market-

ing his wares,—a great mistake! It is

safe to say that if one half the energy

expended in reducing the cost of con-

crete (and incidentally its quality) had

been intelligently brought to bear on

the production of a better concrete of

artistic finish, concrete would today

reign supreme, to the exclusion of stone.

' As thev — unfortunately — frequently see

rk poorly done.

—
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What popularity concrete products en-

joy today is due solely to their inherent

merit and in spite of much of man's

foolishness Why not stand on our

dignity? Lowering the price belittles

the standing of the product. Concrete

is better than stone ! Let us make it

more beautiful also and the price will

take care of itself. Every cent added

in this direction will bring three or

more in return.

There has been a decided tendency

in this direction in the last two years,

chiefly through the advent of white

cement, which is a good starter but

does not go far enough. The fault

does not lie with the cement alone—
we must look to the aggregates for re-

lief and eliminate as far as possible

all traces of cement. Here Nature has

come to our aid by supplying us with

everything necessary to reproduce her

handiwork. We have at our command
such aggregates as red, white and gray

granite, various colored marbles, lime-

stone, trap rock and silica sand in

white, cream, yellow, orange, red,

brown, and purple, all in natural colors

that never fade. By judicious use of

these, separately and combined, an end-

less variety of color effects can be pro-

duced in realistic stone facings.

It may be well to avoid misunder-

standings by stating that while all sand

contains more or less silica, that termed

silica sand, or simply silica, is nearly

pure silica and is much harder than

bank, lake, or river sand which con-

tains more or less granite, trap rock,

limestone, etc.. and it also has more

life and sparkle as each grain is a

crystal. The granite, trap' rock, etc.,

have little color influence over the con-

crete until the surface has been treated

with acid. On the other hand the col-

ored silicas (excepting the white and

cream), especially the red, brown and

purple, have great coloring properties,

so much so that even when used with

twice their volume of other aggregates

they dominate the color, but they should

be used alone as an aggregate when a

deep color is wanted.

It should be borne in mind that while

the surface cement—that which coats

the exposed surface of each grain of

the aggregate used in the facing—is

removed by the treatment given below,

the cement that binds the mass of ag-

gregates together is sure to show more
or less in the interstices, and will in-

fluence the color scheme of the finished

stone in proportion to the size and
number of these cement-filled spaces

It is obvious, therefore, that while

coarse aggregates are essential for the

body of the stone on economical prin-

ciples, it is equally essential to use fine,

but well-graded aggregates for the fac-

ing, that the cement-filled spaces may
be as small as possible. Accuracy in

reproduction also demands this, as

natural stone is fine-grained unless it is

a conglomerate. Furthermore the ag-

gregates and cement must be thoroughly

incorporated so that the facing will not

be like Pat's pig, "a strake of lean and
a strake of fat" or have "hunks" of

neat cement to mar the finished job. It

is likewise apparent that judgment
should be exercised in choosing a

proper cement for each aggregate.

Where the color of the aggregate is not

pronounced, as in granite and most
stone and in the white, cream and yel-

low silica, white cement should be used,

or it may be advisable to use white and
gray mixed in various proportions.

Gray cement may be used with orange,

red and purple, but white cement gives

clearer and more cheerful tones. With
brown silica the gray cement has an un-

disputed field. If it proves too dark, a

portion of fine bank sand may be used

to cut down the color and cost.

Concrete is in reality nothing less

than stone as all its components are

found in natural stone, but it is made
according to scientific principles which

give it the properties to defy fire and

frost and to improve with age, qualities

few stones possess. It can be substi-

tuted advantageously for all kinds of

ordinary stone work and in the same
style. We should not. however, abuse

this privilege by miserable imitations,

as has been the custom. Take for

example the so-called "rock-faced"

block, made to imitate pitched stone.

While pitched stone is the cheapest

product of the stone cutter's art, it

is also one of the most effective and

popular for general use A wall built

of it owes its catchy, picturesque beauty

to the diversty of "faces" wherein

monotony cannot exist (for no two
stones are alike) and to the clean

fracture and sharp edges. To imitate

such a wall with mud-colored block

all of one size and all made from one

mussy, round-edged, cast-iron face

plate is not only a travesty but a

crime against nature and art that can-

not be toD severely censured by those

who have the future welfare of the

business at heart. We may reproduce

(exceptions are taken to the term imi-

tation being applied to this class of

work) this wall, however, and even

improve on the color scheme, all with-

in our rights and in good taste. To
do this we have but to make composi-

tion face plates in good variety, both

[55]



CONCRETE-CEMENT AGE

in sizes and design, that we may fol-

low nature and rid our work of tlwt

stereotyped effect caused by repetition.

Composition plates should be the only

kind used for "rock-faced" bush ham-
mered, tooled blocks, etc., if you wish

to secure the aesthetic trade. Metal

will do for plain, smooth surfaces only.

Have a stonecutter cut as many pat-

terns as you want. They must be the

exact size of your mold box. Have
as many lengths as your machines will

make and some fractional. The
"pitched stone" should have plenty of

draft so the impression will pull away
from the stone freely, and they should

be in good variety—some bold, others

less so, and others quite flat but well

marked by the cleavages. Select stone

for these patterns that break with a

sharp, well delined fracture and good
grain, as you are going to reproduce it

exactly. Be very particular in this,

for only good, well defined demarca-

tions and sharp edges can give char-

acter to your work.

Have patterns made—one for each

size—for cast iron trays, or frames

to hold and support the composition.

These patterns must be the right size,

allowing for shrinkage, so that the

casting will exactly fit your machine,

or better still, have them a trifle large

and machine them to size—then they

will be exact.

Fig. 1 is a sectional view of an in-

side corner of a finished tray. The

dots on the sides are countersunk
holes yi" deep to give a good "key"
for the composition, and the one in

the bottom is a ^-in. hole to allow the

air and excess composition to escape

when under pressure. There should
be three of these as shown in Fig. 2.

The sides should be from 1" to IJ^"
high inside, J^" thick at bottom and

X
^TCrJ£

/rami

rounding up to an edge at the top as

shown in cut. The bottom should
be 3/16" thick.

Make frames exactly fitting around
these trays and the stone patterns out
of 1" lumber and wide enough so that
the top edge will be flush with the

inverted bottom of the iron tray when
it rests in position over the stone pat-

tern. (See Fig. 2.) Oil the stone and
place face up in this frame and mix
enough Artura composition* to a fairly
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thin batter entirely to cover the face

of the stone, and pour at one place in

a small stream, allowing it to spread

over the stone by gently, shaking. This
will prevent "air bells" forming on the

surface and insures a perfect impres-

sion. Back this up with the same
composition mixed considerably thicker

and fill the frame nearly full. Then
invert the tray over this mass and force

down into position on the stone by
pressure. The excess composition will

be forced up through the holes and
can be used in the next mold. Allow
the mold to remain on the stone for

48 hours in a warm place, when it

may be removed. The mold or face

plate should be allowed to cure for 6

or 7 days in a warm room, without
water, and then thoroughly shellacked

and, when dry, oiled. If it is necessary

to have the plate in use on short notice

much time may be gained by using heat

to cure the plate. In this event, raise

the temperature to 125° to 150° F. after

it has stood 2 or 3 hours and keep

it at that temperature for 4 or 5 hours,

when it will be quite hard and may be

removed from the stone, and a further

curing at same temperature for 5 or 6

hours will suffice to render it fit for

use as soon as it has been treated with

shellac. If properly made it will be

a perfect negative of the cut stone.

It will last a long, long time under

ordinary usage, as it is hard and tough

and will withstand tamping by hand
or machine, but should not be hit with

the tamper unless covered with con-

crete. Keep the patterns and you can

reproduce the plate at any time. For
the facings use 1 part cement to 2

parts aggregate; if a little extra sparkle

and life are wanted add a little finely

ground mica. Mix thoroughly while

dry and temper with clean water to a

point where a ball of it, w-hen squeezed

together in the hand, will not crumble

when the hand is opened. Cover the

face plate at least Yz" thick with this

facing and before tamping cover it

with several inches of the common
concrete. If a coarse concrete is used

for the backing it is best to screen

out the coarsest pieces for the first layer

of 1" that goes on to the facing for

fear of tamping these through the fac-

ing. Use as wet concrete for the body
as your machipe is capable of hand-

ling.

There are two treatments for remov-

ing the surface cement, i. e.—spraying

and the acid wash. The former is

cheaper and more quickly done, but

the latter is more effective, while the

two combined are ideal. The expense

in any case is too trifling to be con-

sidered if good results are desired.

*Of this composition the author explains:

"This 'S a composition for face plates which
I worked out about .5 years ago. I would
gladly give the formula were it not for con-
ditions relative to the ingredients which make
!t impossible for the block maker to prepare
it for his own use. Two of the ingredients

—controlled by a monopoly—can be had only
in packages of 1.400 lbs. Only a few pounds
are needed at a t'lme and the materials de-

teriorate after exposure to the atmosphere.
^ I

have given the formula to a company which
will put the composition on the market in

sn^all packages.*'

—
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Fit a fine spray to a hose which also

has a stop-cock so the water can be
cut off instantly. Direct this spray
without too much, force against the
face of the block when it comes from
the machine, but no faster than the
block absorbs it, and stop before it be-

gins to run or it will "muss" your fac-

ing. The water washes the surface
cement back into the block, to the ad-
vantage of the appearance and quality

of the block. The acid should not be
applied until the block is sulificiently

cured to be safely handled. Have a
wooden tub, and place in it 4 or 5
parts clean water (soft preferred) and
1 part of the cheap, commercial grade
of muriatic acid. Place the block face

up on the edge of the tub and at an
angle, so that the surplus acid solu-

tion will drain back into the tub, and
wash the surface with a jute brush
dipped into the acid solution. Brush
gently but do not scrub or you may
flatten and round the sharp points.

The acid will attack the cement and
foam vigorously. When it ceases to

foam, the surface cement has been
transformed into chloride of lime and
this should then be thoroughly wash-
ed off under a tap or hose, the whole
operation requiring but a moment. The
aggregates being relieved of this ce-

ment coating will now shine and sparkle

in their original beauty and your work
will be a credit to you and your busi-

ness.

If the work is done with skill the

result will be such that when seen in

the wall no one will know, or care*
whether it is natural or artificial stone,

in fact, expert stone cutters have re-

marked that the reproduction was so
perfect, the appearance of a fracture

so exact and natural, that no one would
suspect it to be other than real stone.

Architects have declared themselves as
prefering it to stone, as it can be modi-
fied to carry out any color scheme.

If an impervious facing is desired,

apply a colorless, transparent water-
proofing. This not only fills any voids
and excludes water, but brightens up
the color as well, and the block wilt

be about the same shade in wet or dry
weather. Remember that either stone
or concrete is much darker wet than
dry, so never judge the color until dry.

Block made as described are not to-

be classed with the ordinary concrete-

block, nor do they have to compete-

with them in price. Stone is their only
competitor.

Besides the satisfaction of produc-
ing an article that will advertise your
business, there is twice the profit in it

for less work, all to the betterment of
the concrete industry.

You are invited to call at space No.
28 at the Pittsburgh Cement Show, De-
cember 12-18. and at space No. 21 at

the Chicago Cement Show, January 16-

23. These are Concrete-Cement Age's

space numbers.

•The italics are ours. This is the nub of
the whole matter of reproduction. It isn't to
deceive—it is to satisfy in itself.

—
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How to Build a Reinforced Con-
crete Smoke House

Many people rontinuc the practice

of smoking and prcscrvinR meats on

their own premises, preferring the

appetizing results of the old way to

the modern chemically treated product.

And when it comes to ways and means

to insure the best results, concrete, as

usual, takes first place. A smoke house

should retain the required quantity of

smoke, exclude flics and other crea-

tures and should be fireproof. The
building shown has all these good

qualities and is practically thief-proof.

Smoke House Built of Concrete.

It does not represent' massive con-

struction and was not difficult to build.

In constructing such a house, say

5 ft. X 8 ft., ordinary lumber may be

used for forms, the 4;j-in. walls rest-

ing on a foundation 8' wide and
2' 6" deep. Roof and floor may
be Zyi" thick. With the inside form

in place the outside form is erected,

layer by layer as the concrete is

placed, thus avoiding much heavy

lifting and giving perfect control

of the reinforcement. The wall re-

inforcement consists of J^-in. rods
8' long, spaced 18" in either direc-

tion. Similar rods laid flat in the

concrete, and upon the inside and

against the other rods are carried

around the building, being bent around

the corners and hooked together where

they meet, thus making a very secure

job. In constructingi the roof, nail

2 in. X 4 in. rafters to the uprights of

the inside forms, placing them 1" be-

low the bottom of the concrete roof,

the pitch being 1' 6". The rafters are

sheathed with 1-in. boards and the

work of laying the concrete begins at

the cornice. Boards and studs must
not be too close-fitting, so as to avoid

damage from swelling of the lumber

when it comes in contact with the

water in the concrete.

To build a smoke house of the

dimensions given would require ap-

proximately 10 bbls. of cement, 3

cu. yds. of sand, 6 cu. yds of crushed

rock or screened gravel and 55 pieces

of 5^ in. X 8 ft. rods.

Heavy woven wire fencing might be

used for reinforcing the side walls

and for the long way of the roof.

Traprock, as found in the vicinity of

New York, is the best fire resisting ag-

gregate for stone concrete; it is much
superior to limestone or quartz gravel.

-Concrete Cottage RossLYN Farms,
Plan. Designed

Cost ?4.000. This House is 30' x 40' in

I. H. Parrish

Some Attractive Dwellings Near Pittsburgh

On this and succeeding pages are

demonstrations, in illustrations, of the

use of concrete in the construction of

attractive low-cost dwellings. AU
these houses are in the vicinity of Pitts-

burgh at Rosslyn Farms—and were de-

signed by and built under the direction

of W. H. Parrish, other of whose
houses have previously been described

in this magazine together with details

showing Mr. Parrish's method of wall

construction. These details together

with some floor plans also are shown

HORI70A<TAU 5E.O

on succeeding pages, together with the

illustrations from photographs.

While this work does not represent

the last word in desirability with con-

crete construction, inasmuch as it does

not make the house fireproof—the work

does stand for progress, and attrac-

tive progress to3, and since it cannot

be hoped that everyone is going to come

at once to what he ultimately will

demand—permanent fireproof houses

at low cost—the designs are sure

to carry valuable suggestions.

—
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pm. 3_BUNGAL0\V AT ROSSLYN FaRMS, 32' X 42' IN PLAN, CoST $3,500

Fig 4

—

Home of C. L. Munroe, at Rosslyn Farms—Cost to Build, $4,600

This bungalow is 30' x 4S' in plan with eipht rnnms and two baths. It is one of the

W. H. Parrish concrete houses with Sin. concrete walls—with 2" air space. Can be heated

H'ith soft coal in hot water furnace for $25.00 a year. The interior trim is exceptionally fine. Fig. 6

—

Second Floor Plan

Fig. 7

—

Home of

The bungalo'

and 2 rooms abo

s, Rosslyn Farms—Designed and Built b
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ant details, as these latter were always
outlined in a preliminary report of re-

quirements. This rcpijrt was usually

I'"ic. 9

—

Concrete and shingle House of Sayre Mill
This house is 34' x 48' in plan with 8 rooms

\-, RossLVN Farms—Cost, $4,000
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How to Build Concrete Hot-Beds
and Cold-Frames

There is nothing which pleases the

appetite so much as dehcacies out of

season. As for vegetables, such deli-

cacies are not costly luxuries and are

within the means of anyone who will

take the time to build and run a hot-

bed or a cold-frame. By this means,

one can depend on having good hardy

plants for spring planting in the gar-

den.

Proper Time to Bnlld Hot-Bed

To avoid annual repairs, and to secure

the best results, build it of concrete.

Locate the bed on the sunny, wind-pro-

tected side of a building. A four-sash

bed is usually large enough except

for commercial purposes. A standard

hot-bed sash is 3'x6'. Lay out the bed

6' 8" wide by 12' 10" long. The con-

crete walls are 6" thick. Dig the foun-

dation trenches 2' 6" deep within the

lines given above. Make forms of 1-in.

lumber to carry the south (front) wall

6" and the north (back) wall 14" above

ground. Forms are not required be-

low ground level. The tops of the end

walls slope to the others. Before fill-

ing the forms with concrete, test the

dimensions of the bed by means of the

sash. See that the sash lap the forms

2" on all sides.

ICizlner and Placing tbe Concrete

Mix the concrete mushy wet in the

proportion of 1 bag of Portland cement

to iYz cu. ft. of sand to 5 cu. ft. of

crushed rock, or 1 bag of cement to 5

cu. ft. of bank-run gravel. Fill the

forms without stopping for anything.

Tie the walls together at the corners

by laying in them old iron rods bent

to right angles. While placing the

concrete set Yi-'m. bolts about 2 ft.

apart to hold the wooden top-fram-

ing of the bed to the concrete;

or make grooves in the top of the

concrete for counter-sinking the sash

to the level of the walls with an

allowance of one-quarter inch for

clearance. This can be done by tem-

porarily embedding in the concrete

wooden strips of the necessary dimen-

sions. During this operation, by means

of blocks nailed to trie strips, make
provision for the center-bars described

below. Remove the strips as soon as

the concrete stiffens. Take down the

forms after 5 days. The extra 254"

in length of the bed is allowance

for the 3 center-bars between the

sash. Thes^ sash-supports are of

dressed 1-in. stuff, shaped like a capi-

tal "T" turned upside down. The
length of the stem of the "T" is equal

to the thickness of the sash and the

top is 3" wide. Sufficient mate-

rials for the concrete will be supplied

by 14 bags of Portland cement, 1% cu.

yds. of sand and 2^ cu. yds. of

crushed rock; or 14 bags of cement
and 2}^ yds. of pit gravel at a cost

of $10.

Preparation and Care of tbe Hot-Bed

If the bed is to be used as a cold-

frame, it is finished when covered with

hi\.

Fig. 1

—

Cold-Frame Grooved for Sash

glass. For a hot-bed, dig out the dirt

to the depth of 2', tamp in 18" of
fresh horse manure well mixed with

leaves or bedding and cover it with
4" to 8" of rich soil. Bank the

excavated earth around the outside

of the bed. Put the sash in place,

hang a thermometer on the inside and
allow the bed to heat up. After a

couple of days, when the temperature

has dropped to 85° or 90°, planting

may safely be done. Seed catalogs

contain valuable information as to the

length of time necessary to produce
the different kinds ot plants.

At midday, in bright weather, the

bed will become too hot and must be

ventilated for a short period by rais-

ing the sash on the side away from
the wind. Water the plants in the

morning only and ventilate later to

remove the moisture from the foliage.

On winter nights it will often be nec-

essary to cover the bed with old car-

pets and boards.

It is a genuine pleasure to grow
winter vegetables and flowers for home
use. If the supply exceeds the needs,

there is always a profitable market for

such products.

Where Field Tests Should Supplement
Laboratory Experiments

Concerning reports of the recent gov-
ernment tests of the waterproof prop-

erties of concrete, Engineering News
writes editorially in part as follows

:

Undoubtedly water-tight concrete can
be made in the field, if laboratory con-
ditions in regard to material and meth-
ods prevail. Undoubtedly such con-
crete has been made in the field where
those in charge have had a proper re-

gard for the nice adjustment of men
and materials that water-tight concrete
demands.

If what we may term the "laboratory
view" of waterproof concrete is to pre-

vail, the laboratory experts must pro-
duce something more than small-size

tests to impress the average concrete
user. They must build some fair-sized

walls with journeymen labor and stock
material and compare the water-tight-

ness of such walls, where some extra
waterproofing mixture is added, with
conditions of aggregate, mixture and
similar walls built under their very best
men, but with no additional protection
against water percolation. Further-
more, they must produce evidence that
the careful precautions that they rec-

ommend are possible under ordinary
field conditions of cost, materials and
plant.

Fig. 2

—

Well Located Concrete Hot-Be

[60] December, jgis-
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Church Built of White Concrete Block

An excellent example of concrete

stone construction is illustrated on this

page—the German Evangelical Lutheran
Church, Sacramento, Cal., built by the

American Art Stone Co., Cleveland.

L. O. Volk, Los Angeles, is the architect.

The work was begun in October, last

year, and completed in April. All the

block were made on Hercules* machines
and the special work in the American
company's own molds. The block are

brown-faced from grade to water table.

All work above the water table is

white-faced, the facing mixture used be-

ing of white clam shell beach sand (2

•Century Cement Machine Co.

parts) and Blanc white Portland cement
(1 part), waterproofed with Medusa
compound.** The backing is^ a 1 :2 :2

mix. There are 30,000 cu. ft.* of stone

in the structure and its total cost

was about $70,000. The cost of

the mason work was $29,000. The
next best bid on the work to that

of the American Art Stone Co. was
$6,000 higher and called for the use of

an ordinary pressed brick. The cost of

natural stone when the church was built

was about $2.50 per cu. ft. and of arti-

ficial stone about $1.25, this price includ-

ing the ornamental work.

""Sandusky Portland Cement Co.

^

DlMENSIO.S SrOM
Sacrament

Cal., Church

The Use of Motor Trucks in the

Delivery of Cement
CONTBIBUTED*

The use of the

motor truck has
begun to find its

way among the

dealers handling

cement and build-

ing materials, and while its progress
has been a little slow, there are one or
two cogent reasons to account for this

backwardness. The first of these rea-

sons is that the dealers have been some-
what reluctant to try delivery with
trucks, both because of the necessary
immediate outlay and because of their

lack of familiarity with numerous small
details concerning delivery by automo-
bile.

The second reason, and of course the
most important, is that motor manufac-
turers have not pushed the sale of mo-
tor trucks in the cement field. And the

latter is naturally the cause of the fail-

ure of more dealers to adopt the later

means of transportation.

Cement dealers have been peculiarly

educated in advertising and this to a
great extent has had its influence in

restraining them from the purchase of
motor trucks. In the cement field, ad-
vertising is always of the educational
variety. The dealers themselves are
aware of the advantages of this kind of
publicity because they see actual results

from educational booklets which they
send out to their prospects and which
are furnished them by the cement manu-
facturers. Their advertising education
has been along these lines and to them
it is an absolute necessity that public-

ity carry instructive information. Wher-
ever possible, whether it be at Cement
Shows, or State or County Fairs, they
expect to see actual demonstration of
processes of construction with the view
to showing the public how cement is

handled. They look upon this demon-
stration as a natural sequel to the edu-
cational booklets.

Naturally enough they expect the
same sort of publicity themselves when
they consider the purchase of a truck.

And the two most powerful means of
selling to dealers have been overlooked
by motor manufacturers. The dealers

do not receive educational literature.

They are not reached through the usual
publicity channels and they have had
no occasion to see actual demonstrations
of the advantages of motor delivery.

That the motor truck would be of
advantage to cement dealers in their

retail deliveries is quite as much a cer-

tainty as is the fact that motor trucks
are advantageous to grocers, hardware
dealers and coal men. The deliveries

are very similar to those in the above
mentioned trades.

The cement dealers often carry vari-

ous lines in stock. Besides the usual
lines of brick, sand, gravel and lime
they often handle lumber, coal and

•This article comes from within the cement
industry and is an interesting view of motor
truck use in the field.
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wood, hay, grain and feed and a variety

of other materials. During the build-

ing seasons of the year their business

is confined chiefly to handUng build-

ing materials. In the winter months,

months, however, their business is chief-

ly in selling coal and wood. At this

time of the j'ear they are in a position

to make deliveries by motor trucks just

as conveniently as the city coal dealers.

Again, numerous dealers are required

to make long hauls into the country de-

livering grain, seed and other materials

to their farm trade. Manufacturers of

concrete products, some of whom are

already users of motor trucks, meet with

some entirely different hauling prob-

lems. The delivery of concrete block

is largely a city proposition. On the

other hand, the delivery of concrete

fence posts, for example, is a farm

proposition and requires an entirely dif-

ferent method of figuring transportation

costs.

Thus it is difficult to compile a table

to show the advantages of motor de-

livery that will cover each dealer's in-

dividual needs.

The following table shows a means

of figuring the relative costs of hauling

by motor trucks and by teams. In this

connection the increased cost of main-

taining horses, the necessity for speed

in delivery and the comparatively nar-

row limits of team delivery compared

to mechanical methods must be consid-

ered.

.\\'ERAGE Daily Cost of Oper.ition of

Three-Ton Truck

Fixed charges—valuation—$3500.00

Interest ? O'i'O

Storage at $7.50 a month 25

Insurance (Fire and Liability only) .84

Amortization, 20 per cent 2.83

Variable charges on basis of 50

miles a day.

Driver 3.00

Gasoline 1-63

Oil 22

Tires 2.17

Repairs ^2

Total ?ll-96

Daily Cost of Operation of Pair of

Horses and Wagon Truck

Feed $102

Shoeing 085

Wagon and harness repairs 20

Veterinary 015

Insurance 075

Rent and barn expense 525

Interest 20

Loss and depreciation 26

Driver's wages 2.25

Total $4.63

With the truck cost at $11.96 a day

and a two-horse team cost at but $4.63

per day it is evident that the motor

truck must do almost three times the

amount of work that is required by a

two-horse team in order to show a

greater profit and warrant the greater

initial expenditure.

As a matter of fact a motor truck

can do from three to five times the

amount of work that a team of horses

and a truck can accomplish. The econ-

'

I

I

, I
1. rcK Used i

omy of the truck is demonstrated par-

ticularly in long hauls. Forty to fifty-

mile trips are negotiated easily by mo-

tor trucks under load, an undertaking

which is impossible with teams. The
dealer who submitted these figures tells

of making 5 trips a day with a truck

over 5 miles of very bad road with

4,500 lbs. of cement on each load. With
horses on the same job he found that

one team could make only 3 trips in 3

days or 1 trip a day.

In the delivery of supplies for gen-

eral construction work a New Haven,

Conn,, dealer discovered that he could

save $1,600 a year by the operation of

a 4-ton truck instead of using the three

2-horse teams which he had previously

used for delivering.

Cost of Oper.\ting Truck in General

Teaming

Three double trucking teams

Cost of six horses at $300.00. .$1,800.00

Cost of three wagons at $450.00 1,350.00

Cost of six harnesses at $35.00. 210.00

Cost of keeping horses at $25.

per month 1,800.00

Repairing harnesses 100.00

Interest on investment 336.00

Drivers' salaries $12.00 per week 1.872.00

Total $7,468.00

Kissel-Kar Four-Ton Truck
Cost of 4-ton truck $3,800.00

Gasoline, 2,400 gallons a year at

10 cts 240.00

Oil, 156 gallons a year at 23 cts. 35.88

Driver's salary at $18.00 a week 936.00

Amortization, 10 per cent, on

$3,800.00 380.00

Interest on investment 380.00

General overhaul, once a year. . 150.00

Total—truck $5,921.88

Balance in favor of commercial

vehicles $1,546.12

Possibly numerous cement dealers will

find equally great reductions in trans-

portation costs by the use of motor

trucks. Certainly those dealers who
are compelled to make long hauls will

find the motor truck of great advan-

tage. However, a careful consideration

of the individual hauling problems is

always necessary and the reliability of

service in the motor-driven vehicle is

essential.

• Bl-ILDING MaTISI M 111 M i K

Cement and the Lumber Dealer

Evidences of the growing unity of

interest between retail lumber merchants
and dealers in Portland cement are

multiplying. A case in point is a letter

issued by the E. C. Robinson Lumber
Co., St. Louis, to its yard managers.
The letter calls the managers' attention

to a recent issue of a lumber trade

paper, with special reference to an arti-

cle entitled, "When Your Cement
Cakes." Another article on "Silos" is

referred to, with the added information
that farmers in Illinois are "building

Fig. 2

—

Truck Loaded with Bags of Grain

silos of cement blocks, claiming they

are better and cheaper in the long run

than any other kind." The letter urges

the managers to read the lumber paper

with care, evidently with especial em-
phasis on the articles that have to do

with the merchandising and uses of

Portland cement.

It is gratifying to learn that large

lumber dealers realize the important part

played by Portland cement in the deal-

ers' calculations. It is still more grati-

fying to note that the lumber papers

themselves find it necessary to devote

at least a portion of their space to the

problems of Portland cement storage,

sale and uses, as they appear to the

man who is handling lumber at retail.

In the Xovember issue, in the article

".Attractive Use Of Concrete In Chi-

cago Parks," an erroneous statement is

made as to who supplied the water-

proofing material used by the South

Park Commissioners. This waterproof-

ing was supplied by the Good Products

Co., 1705 .\ustin .\ve.. Chicago.

[68]
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Suggestion for Poured Concrete House

This page offers a suggestion for merit. The design is by E. Parmiter,

home builders—a poured concrete house, New York City, and was awarded first

illustrated in perspective with flo-or prize in a competition conducted by the

plans and proposed ground arrange- Blaw Steel Construction Co., the de-

Perspective View. Floor Plans

AND Proposed Arrangement of

Grounds for a Poured Concrete

House to Cost $3,000

signs being judged by Prof. A. D. F.

Hamlin, Columbia University.

The exterior walls and foundations

arc to be of concrete, the exterior

plastered with cement stucco. Other
construction details are wooden floors,

stud partitions, shingle roof, stained,

house heated by hot air and wired for

electric lights. Prof. Hamlin com-
ments :

"The best of all the plans from the

paint of view of simplicity, spacious-

ness and general convenience. Ade-
quate entrance lobby; living room ad-

mirable, 13' 6" X 21' 6" ; dining room
fair, 13' x 13' ; kitchen excellent, 13' x
12'; pantry; three bed rooms, 13' 6" x
14' 6", 13' X 12', 10' 6" X 12', each with

closet; bath room 8' x 5^"; all have
good head room ; all rooms well light-

ed
;
good parcli. Plan of second story

superposes well on first, one chimney
stack. Exterior simple and attractive,

good lines and masses, simple roof.

Plan of grounds shows admirable taste.

Entire design shows artistic skill and
taste. Cubic contents, exclusive of

porch, 15,773 ft. from cellar flojr to

middle of height of gable roof; porches,

3,480 cu. ft."

It is proposed to build this house un-

der ordinarv circumstances for $3,000.

This, from the Record of the Asso-

ciation of American Portland Cement

Manufacturers, is a message to the

block men

:

The maker of concrete block has had
some pretty hard knocks in recent years,

but if he will stick to a first-class prod-

uct from the structural standpoint and

at the same time produce a simple and

pleasing surface, he will win out in

the end. It will no doubt interest and

encourage every block maker to know
that in England this product is gain-

ing in favor. The leading British pub-

lication devoted to cement and concrete

says with reference to opportunity

there that "as a matter of fact, the

field for the concrete block is even

greater than for reinforced concrete.

Its economical advantages are equal, if

not greater; and we would, therefore,

again call attention to its use for cot-

tages, and suggest that the subject

should receive careful attention from

those who have economic problems of

housing before them."

David White has been appointed chief

geologist of the United States Geolog-

ical Survey, succeeding Waldemar Lind-

gren, who has become Rogers Profes-

sor of Geology and head of the Geolog-

ical Department of the Massachusetts

Institute of Technology.

Mr. White has been connected with

the Survey since 1886. His specialty has

been the study of the fossil floras of

the older geologic formations. He has

naturally a wide technical knowledge
of coal. Mr. White is a member of sev-

eral scientific societies. President of the

Paleontological Society, and Vice-

President Geological Society of Amer-
ica.
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U. S. Government Experimental Pavements

The specifications which follow, cover
work which is being done under the

direction of the United States Office

of Public Roads. The specifications for

the concrete sections of these experi-

mental roads, together with the speci-

fications covering the materials to be
used in the concrete, were published

in the September issue. The follow-

ing, covering bituminous concrete un-
der the Topeka and District of Co-
lumbia specifications, vitrified brick

pavement, and the concrete base used
under all the pavements, are published

now, together with drawings showing
typical cross-sections, because of their

value in making comparisons of the

construction work which enters into the

various types of pavement. Just a glance

at these drawings must impress anyone
with the very great economy which will

result from the adoption of concrete

paving as compared with the other

types, if the concrete proves to be as

satisfactory as work elsewhere has led

us to believe it will. One interesting

feature of the experimental sections of
concrete pavement is the use of brass

plugs, by means of which, together with
a special apparatus, the Office of Public

Roads expects to determine with great

exactness, the temperature changes in

the pavement.-

—

Editors.

General Statement
The work to be done under these

specifications contemplates tlie carrying
out of a number of experiments in

road construction on the Kensington
Road in the County of Montgomery,
State of Maryland, beginning at the
south side of Bradley Lane and ex-
tending north to the south track of the
Chevy Chase Lake loop of the street
car lines of the Capital Traction Co.,
a distance of 6195'.

The proposed experiments, their ten-
tative location and numbers referring
to specifications for the same are as
follows

:

Experiment No. 1. Bituminous Con-
crete—Topeka specification.

Station 0—15 to Station 6+25.
Specification "A."
Experiment No. 2, Bituminous Con-

crete—District of Columbia specifica-
tion.

Station 6+25 to Station 12+50.
Specification "B."
Experiment No. 3, Cement-Concrete

—Surface coated with bituminous ma-
terials.

Station 12+50 to Station 25+00.
Specification "C."*
Experiment No. 4, Oil—Cement

—

Concrete—

•

Station 25+00 to Station 38+50.
Specification "D."*
Experiment No. 5, Cement-Concrete

—

Station 33+50 to Station 52+00.
Specification "E."*
Experiment No. 6, Vitrified Brick-
Station 52+00 to Station 61+80.
Specification "P."

Specification "G-"—Concrete Base
Upon the sub-grade prepared as here-

•Published in the September issue together
with Specifications, "I," Cement; "K." Sand;
"L," Gravel; "M," Cnished Limestone and
"N." Crushed Trap Kock.

in Specified shall be laid a concrete base
6" thick. The sub-grade shall be wet,
but not muddy, when the concrete is

placed upon it.

Concrete—The concrete shall be com-
posed of the following materials by
volume : 1 part cement, 3 parts sand
and 7 parts gravel. Broken stone, run
of the crusher, may be substituted for
part or all of the gravel at the option
of the contractor.

Cement—The cement used shall con-
form to Specification "L"
Sand—The sand used shall conform

to Specification "K."
Broken Stone—Broken stone, if used,

shall be broken small enough to pass
through a ring 2" in diameter and in

all other respects conform to Specifica-
tions "L" or "M."
Gravel—The gravel used shall not

contain pebbles that will not pass
through a ring 2" in diameter and in

other respects shall conform to Speci-
fication "L."
Water—The water used shall be fresh

and clean.

Platforms—All sand, gravel and
broken stone for concrete when

brought upon the line of the work
shall be placed upon platforms and
kept there until used.

Mixing—The concrete shall be mixed
in a machine mixer of the batch type
so constructed that the accurate pro-
portioning of the materials and thor-
ough mixing of them may be readily
done. The thorough mixing and in-

corporation of all materials will be in-

sisted upon. The whole operation of
mixing and laying each batch shall be
performed as expeditiously as is prac-
ticable. The mortar for the shoulders

may be mixed by hand.

Spreading and Tamping—Each batch
of concrete after being mixed shall be
spread in place in horizontal layers so
as to give the requisite thickness after
being tamped and shall then Jae thor-
oughly compacted. Concrete which
shows loose and porous, due to im-
proper mixing, proportioning, placing,

or lack of tamping, shall be removed
and properly replaced.

Concrete shall not be used after it

has begun to show evidence of setting
and no concrete which has once set
shall be used as material for mixing
a new batch.

Shoulder—There shall be built a
shoulder on the base as shown on the
plans. It shall be composed of cement

^^-'.r ^^-^-^

P/IItT $BCriOhr

Fig. 1

—

Typical Cross-Section of Bituminous Concrete Pavements
Fig. 2

—

Typical Cross-Section of Portland Cement Concrete Pavements
Fig. 3

—

Typical Cross-Section of Brick Pavements
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mortar of the proportions of 1 part

cement and I'A parts sand when 2" in

height, and of cement concrete of the

proportions of 1 part cement, lyi

parts sand, and 3 parts of gravel or

stone, when more than 2" in height.

The mortar or concrete shall be placed

on the base before the concrete of the

base has taken an initial set and care

taken that the shoulder will be firmly

bound to the concrete base. The top

of the shoulder shall be troweled to a

smooth finish.

Protection of Work—To prevent the

concrete from drying out too rapidly

while setting, it shall be thoroughly
wetted by sprinkling at least twice a

day for a period of 5 days. During
this time no travel shall be permitted

upon it.

Upon the concrete base prepared and
laid to conform to Specification "G"
shall be laid a vitrified brick pavement
from Station 52+00 to Station Gl-f80.

Brick—The brick will be furnished

by the U. S. Department of Agricul-
ture, f. o. b. cars at Chevy Chase, Md.
The contractor shall unload and neatly

pile them at a convenient place along
the work. In hauling from the car

no throwing or dumping will be al-

lowed and during the progress of lay-

ing they shall be brought to the brick-

layers on pallets or in clamps and not
wheeled in barrows.

Sand Cushion—Upon the foundation
prepared as specified shall be spread to

a uniform depth of 3" when com-
pressed, a cushion of clean sand free

from loam or foreign matter. The
sand must all pass a screen having 4

meshes to the linear inch. The sand
shall be spread with the aid of a tem-
plate so as to conform exactly with
the true surface of the road. After
the sand is screened, a hand roller

weighing 400 or 500 lbs. shall be used
to compress the cushion ; the depres-
sions formed shall be filled and the

surface trued up and again screened
with the template and the operation re-

peated as often as necessary to obtain

a thoroughly compressed bed. If

necessary to secure good compression
the sand shall be slightly damped.

Brick Laying—The brick shall be
laid at right angles to the curb. The
courses of brick shall be kept straight.

If a variation in alignment of 2" ex-
ists, as many courses as may be neces-
sary shall be taken up and relaid until

the defect in alignment is removed.

No parts of brick will be allowed in

the pavement expect at the beginning

or ending of courses or at other
closures. They shall be laid with the

best edge exposed and as close as pos-
sible. All soft brick and those badly
spalled or ill-shaped shall be removed
and replaced with perfect ones. The
kiln-marked brick may be turned over
and if the reverse edge is smooth and
no other fault be found, they may re-

main in the pavement.

After the brick are in the pavement
and the surface is swept clean of
spalls, they shall be well rolled with a
tandem roller weighing not less than 3

tons nor more than 5 tons in the fol-

lowing manner: The brick next to the

shoulder will be tamped with a hand
wood tamper, to the proper grade.
The rolling shall then commence near
the shoulder at a very slow pace and

shall continue back and forth until the
center of the pavement is reached, then
pass to the opposite shoulder and re-

peat in the same manner to the center
of the road. After the first passage
of the roller the pace may be quick-
ened and the rolling continued until

the brick is firmly embedded in the

sand cushion. The roller shall then
be started at the end of the section

and the pavement rolled transversely
at an angle of 45° with the shoulder,
repeating the rolling in a like manner
in an opposite direction. Before this

transverse rolling takes place all broken
or injured brick must be taken up and
replaced with perfect ones.

Filler—The filler shall be composed
of 1 part each of sand and Portland
cement conforming to Specifications "I"
and "K," and sufficient water to form
a thin grout.

One sack of cement with an equal
volume of sand shall be mixed dry
until the mass assumes an even shade,
in a box 4' 8" long, 2' 6" wide and
1' 2" deep, resting on legs of different

lengths so that the mixture will readily

flow to the lowest corner of the box.
the bottom of which should be 6"

above the pavement. The side and
edge of the brick shall be wet before
the filler is applied. The grout of the

consistency of thin cream must be kept
in constant motion from the time water
is applied until swept into the joints

of the pavement. It shall be removed
from the box with a scoop shovel and
immediately swept into the joints, all

the while being stirred in the box as

the same is being emptied. At least

two boxes shall be provided.

The work of filling shall be carried

forward in line until an advance of 15

or 20 yards has been made, when the

same force and appliances shall be
turned back and cover the same space

in a like manner, except, that the

grout shall be composed of 2 parts

Portland cement and 1 part sand.

Enough shall be used so that the joints

remain full to the surface.

After this has had time to settle and
before the initial set has taken place

the surface shall be finished with a

squeegee having a rubber edge which
shall be worked over the brick at an
angle with them. When completed and
after the initial set has taken place, a

J/2-in. coat of sand shall be spread over

the surface and kept damp for 7 days.

The street shall not be open to

vehicular travel of any character until

one full week has elapsed from the

final completion of the pavement.

Expansion Joint—An expansion joint
1" wide shall be constructed along

the shoulder on both sides of the pave-

ment. The expansion cushion shall be

bituminous material, which will be fur-

nished by the U. S. Department of

Agriculture, f. o. b. cars at Chevy
Chase, Md.

Stone Shoulder—Broken stone from
the present macadam road shall be

placed so as to form a shoulder along

the pavement from Station 58-50 to

Station 61-80, as shown on the cross-

section.

Specification "*"—BltTimlnons Concreta
Wearing- Surface, Topeka Specifica-
tion

Surface—Upon the concrete base

laid as specified in Specification "G,"

after being thoroughly cleaned, a

bituminous concrete surface prepared as

hereinafter described shall be laid.

Mineral Aggregate—TUe mineral ag-
gregate shall consist of trap rock and
limestone conforming to Specifications

"M" and "N" except as to the size.

All of it shall pass a '/i-in. screen and
90% of it shall pass 'A-m. screen. It

shall contain from 5% to 11% of 200-

mesh particles. The trap rock shall be
used from Station 0+15 to Station

3+00 and the limestone from Station

3+00 to Station 6+25.

Filler—If the screenings do not con-
tain sufficient 200-mesh particles, they
shall be supplied by the addition of a

suitable amount of ground limestone.

It shall be so fine that at least 66%
shall pass a 200-mesh screen, and all

of it shall pass a 50-mesh screen.

Bituminous Cement—The bituminous
cement shall be subject to the approval
of the engineer and shall conform to

Specification "H," published below.

Combining Materials—The materials

complying with the above specifications

shall be heated separately in a suitable

plant to a temperature of from 300°

to 350° F. and shall be combined and
thoroughly mixed while hot by ma-
chinery, such mixing being continued
until the mass is a homogeneous and
uniform bituminous concrete, and each
particle of the mineral aggregate is

thoroughly coated with bituminous
cement. The filler (if required) shall

be mixed, while cold, with hot aggre-
gate. The bituminous cement will then

be mixed with the other materials at

the required temperature, and in the

proper proportion, in a suitable ap-

paratus, so as to effect a thoroughly
homogeneous mixture.

Proportions—The proportions of as-

phaltic cement and mineral aggregate
shall be such that the mixture shall

contain the necessary elements. to pro-

cure a pavement surface showing no
excess or deficiency of bitumen, and the

percentage of bitumen soluble in car-

bon disulphide shall not vary beyond
the limits of from 7% to 11% by weight
of the total mixture. It shall have the

composition set forth as follows: To
wit

—

Bitumen from 7% to 11%.
Mineral aggregate passing 200-mesh

screen from 5% to 11%.
Mineral aggregate passing 40-mesh

screen from 18% to 30%.
Mineral aggregate passing 10-mesh

screen from 35% to 55%.
Mineral aggregate passing 4-mesh

screen from 8% to 22%.
Mineral aggregate passing 2-mesh

screen less than 10%, sieves to be
used in the order named.
Laying the Wearing Surface—Th^

above mixture shall be delivered on
the road in trucks, properly protected

from radiation by tarpaulins, at a tem-
perature at not less than 250° F., and
it shall be evenly spread with hot rakes,

using the back and not the tines for

this purpose, so that it will make a

layer 2" thick after compression. This
compression will be attained by first

smoothing the surface with a hand
roller or other light roller, after which
hydraulic cement or stone dust shall

be swept over it, when the rolling shall

be continued with a tandem roller,

weighing not less than 175 lbs. per inch

run, until the surface is properly com-
pacted.

Specification "B"—Bitnmlnons Concrete
Pavement, District of Calnmbla Speci-
fication

Foundation—Upon the concrete base
laid as specified in Specification "G"
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there shall be laid a surface of bitum-
inous concrete which shall have a thick-

ness of 2" after compression.

Bituminous Concrete— The paving
mixture shall be composed of crushed
rock, by volume, 3 parts, and sand 1

part, mixed in a mechanical mixer with
such proportion of hot bituminous
cement as may be directed by the en-

gineer in charge. In no case, however,
shall the percentage of bitumen soluble

in cold carbon disulphide in the finished

mixture be less than 7% or more than

9%.
Crushed Stone—The stone shall con-

form to Specifications "M" and "N"
except as to the size. It shall be that

part of the run of crusher which passes

lJ4in- screen, and shall contain not
more than 5% of material passing a
100-mesh sieve. The locations for us-
ing each aggregate shall be as follows

:

From Station 6-|-36 to Station 9+35
Limestone.

From Station 9-f-35 to Station 12+50
Trap Rock.

Sand—The sand shall be clean, hard
grained and moderately sharp. On sift-

ing it shall have at least 25% of ma-
terial that will be retained on a 20-

mesh per inch screen and at least 5%
of material that will pass an 80-mesh
per inch screen.

Bituminous Cement—The bituminous
cement shall be subject to the approval
of the engineer and shall meet the re-
quirements of Specification "H," pub-
lished below.

Mixing and Laying—The aggregate
and paving cement shall be heated sepa-
rately to a temperature of about 300°

and shall be combined and thoroughly
mixed while hot by machinery. Such
mixing , shall be continued until the
composition is a uniform bituminous
concrete. The amount of paving ce-
ment and the mixing shall be sufficient

to thoroughly coat each particle of the
aggregate and the entire mixture shall
be subject to the approval of the engi-
neer.

The mixture shall be hauled while
hot to the site of the work and shall
be covered with tarpaulin until depos-
ited on the street. Its temperature at
the time of dumping shall be not less
than 320° F. The hot mixture shall
be evenly spread with hot tools to such
a thickness as will form a layer 3"

in thickness after compression. The
compression shall be accomplished by
means of a roller weighing not less
than 175 lbs. per inch run until no
further compression can be secured.
The finished surface shall be free from
lumps and depressions and shall be true
to grade and cross-section.

Surface Finish—After the rolling of
the wearing surface has been com-
pleted, there shall be spread over it a
thin coating of the hot bituminous ce-
ment, which shall be uniformly squee-
geed over the wearing surface so as to
fill all voids. There shall then be spread
over and rolled into this flush coat a
thin layer of rock screenings, which
shall be practically free from dust and
of such size as all to pass a J<-in.
screen.

Specification "H"—^Bitnmlnons Cement
(') The bituminous cement shall con-

sist of refined Bermudez asphalt and
a heavy petroleum flux combined in a
homogeneous mixture which shall con-
tain not less than 70% of the refined
asphalt.

(s) The bituminous cement shall have
a specific gravity of not less than 1.040

at a temperature of 25° C.

(S) It shall be soluble in carbon di-

sulphide at air temperature to not less

than 95%, and shall contain not over
2.5% inorganic matter insoluble.

(4) It shall contain not less than
20% nor more than 30% of the bitu-

men, insoluble in 86° B. paraffin

naphtha.

(5) It shall yield not less than 9%
nor more than 13% of residual coke.

(6) When tested for 5 seconds at

25° C. with a standard No. 3 needle
weighted with 100 grams, it shall show
a penetration of not more than 7.0

millimeters nor less than 5.0 millimet-

ers. The more exact penetration be-

tween the limits named shall be fixed

by the engineer.

(7) When 20 grams of the material

are heated for 5 hours in a cylindrical

tin dish 3^" in diameter by 1" in

height, at a constant temperature of
163° C, the loss in weight shall not
exceed 5%. The residue thus obtained
shall not have hardened over 50% as

shown by the penetration test.

Specification "O"—Crntters

Concrete Gutter—A concrete gutter

shall be laid along the west side of the

experimental pavements approximately
from Bradley Lane to the Columbia
Country Club, as shown on the plans.

The contractor is to remove the pres-

ent cobblestone gutter and make such
cutting and filling as may be necessary
to bring the foundation, when com-
pleted, to the desired depth and cross-

section. The contractor shall thorough-
ly compact the bed by rolling or ram-
ming.

On the bed thus prepared will be laid

the gutter composed of the following
materials : Concrete, mixed in the pro-

portions of 1 part cement, 3 parts sand
and 4 parts gravel or stone, and mor-
tar mixed in the proportions of 1 part

cement and 3 parts sand. If the mix-
ing be done by hand, it shall be done
on a water-tight platform with tight

raised edges. The sand and cement
must be thoroughly mixed dry and then
sufficient water added, by fine sprink-
ling, to form a stiflf, plastic paste. This
paste shall then be spread out and the

proper quantity of stone or gravel,

which shall have been thoroughly wetted
just previous to its use, shall be added
and the whole mass turned over until

each pebble or piece of stone is thor-

oughly coated with mortar. The con-
crete, immediately after mixing, shall

be spread upon the foundation in such
a manner that the mortar will remain
evenly incorporated with the gravel or

stone, and shall then be thoroughly
compacted by ramming.

The exposed or top surface of the

gutter shall be of mortar mixed in the

proportions of 1 part Portland cement
and 2 parts sand. The mortar shall

be spread while fresh upon the con-
crete, before the latter shall have
reached initial set, in such quantity that

after thorough manipulation it shall be

J4" in thickness. It shall be leveled

off and troweled to a smooth finish

and to a true line, grade and cross-

section. The same precautions, to pre-

vent the too rapid drying out of the

concrete, shall be taken as are specified

under Specification "E," hereto at-

tached. The cement, sand, gravel and
stone shall conform to Specifications

"I," "K," "L," and "M."

At driveways or crossings the gutter
shall be divided into small squares as
are the driveways across the sidewalks
in K Street, N. W., near Connecticut
Ave.

Cobblestone Gutter— A cobblestone
gutter shall be laid along the west side
of the experimental pavements approx-
imately from the Columbia Country
Club, Station 45+50, north to Station
58+50.

The stone shall be rounded bank or
river stone not less than 6" nor more
than 10" in its longest dimension; no
flat, shaky or rotten stone shall be used.
The stone may be selected from those
in the present cobblestone gutter which
is to be removed to make way for the
concrete gutter above specified. The
larger selected stone shall be laid in

the gutter row and on the edges to a

true line and grade. All stone shall

be laid with the largest diameter
lengthwise of the road.

The trench shall be excavated to a
depth of 14". Upon the bottom of the
trench, broken stone shall be spread
and rammed to a depth of 6". The
stone may be taken from the present

macadam roadway and sufficient "fines"

shall be added to insure a firm founda-
tion and to prevent the sand, herein-

after specified, to be used as a bedding
course, from settling into the voids of
the stone. A layer of bedding sand
shall be spread upon the stone foun-
dation of sufficient thickness to bring
the gutter stones, which are embedded
in it, to the proper grade and cross-

section after they are thoroughly ram-
med.

Each stone is to be rammed to an
unyielding foundation. The surface
shall then be covered with coarse sand,
which shall be well broomed into all

joints. The stones shall then be re-

rammed and the surface left smooth
and even. Sand shall then be spread
upon the surface, in sufficient quantity
to fill all interstices.

The edge of the gutter shall be %"
lower than the adjoining pavement; in

no case shall any stone project above
it.

All material excavated, of whatever
nature, shall be considered the prop-
erty of the U. S. Department of Agri-
culture and shall be disposed of as the
engineer in charge may direct.

Materials Fnrnislied

The U. S. Department of Agriculture
will furnish f. o. b. cars at Chevy Chase,
Md., the bituminous materials necessary
for the surface in Experiment No. 3
and the oil required in the oil-cement-
concrete in Experiment No. 4. The
contractor shall use .due care in open-
ing and handling the barrels or car-

tons in which the bituminous materi-
als are shipped, so as not to unneces-
sarily damage them and shall load in

a car at Chevy Chase, Md., those des-
ignated by the engineer.

Reference Ping's

There shall be placed in the concrete
pavements where designated by the en-
gineer, approximately 100 brass plugs
i\" in diameter and 6" in length. These
plugs will be furnished by the U. S.

Department of Agriculture and will be
placed in position by employes of the

U. S. Department of Agrictulture just

before the surface of the pavement is

floated and the contractor shall not dis-

turb them and shall finish the pave-
ment evenly and smoothly around them.
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A Reinforced Concrete Water

Tank

BY A. E. DIXON

The accompanying Figs. 1, 2 and 3,

show respectively a reinforced con-

crete water tank on the top of a build-

ing, the inner form with the horizon-

tal and the vertical reinforcing in place

and the outer form, nearly completed,

and the completed form for the tank.

This tank is 11' in diameter inside and
15' high. The top is closed by a concrete

slab with a small vent opening and the

tank stands entirely exposed to the

weather. It was built about five years

ago without any waterproofing and

showed no signs of seepage or leakagi

after three years of use. The floor

slab upon which the tank stands was

used as its bottom.

The first step in constructing the

tank was taken in pouring the rein-

forced slab that supported it. This

slab was designed for the water and

tank load and the circle of the tank

was laid out on the slab form and

stub ends were connected to the slab

reinforcing, so that they would project

vertically into the walls of the tank

and supply an anchorage to which the

vertical rods in tank could be wired.

This slab was then poured with a very

rich concrete, consisting of 1 part of

cement and Z'A parts of sand and very

fine gravel mixed to the consistency

of very thick soup. As soon as the

slab had had an opportunity to become

Ihorougjjly set, the inner form was

started. The horizontal rings to

which the vertical form lagging was

nailed were made ready on the ground

with three vertical 2-in. x 6-in. spacing

pieces for setting them. These rings

were piled on the slab and the 2-in. x

6-in. pieces were then nailed to the bottom

ring and braced at the top. The top

ring was then raised and secured to

the verticals and was used to hoist

the other rings to their proper loca-

tion, workinK from the top down.

When this skeleton was completed, the

cylindrical lagging was nailed to the

rings and the completed form was then

located in its final position.

The vertical reinforcing bars were

then put in position and wired to the

anchor stubs with soft iron ties. Tie-

wires at the top were used to hold

them in position while the horizontal

reinforcing was placed. This con-

sisted of small rods about 30 ft. long,

their spacing being closer at the bot-

tom and increasing toward the top of

the tank. These were wired to the

vertical rods and lapped about 15 in.,

where they were spliced with tie-wires.

In this particular tank these rods were
in the form of rings, but less splicing

would have been required had they

been arranged to form a spiral, the

pitch of which inci eased as it ap-

proached the top of the tank. The
spiral would also have avoided con-

Fio 1 Reinforced Coxcrete Water Tank

siderable cutting to length, as the rods

forming it could have been used in

mill lengths and the only cut required

would have been on the last rod used.

The outside form was constructed

in a manner similar to the inner form.

In Fig. 2, a man is shown standing

upon one of the rings to which the

lagging was secured. This form was

built as a complete circle and was

split by sawing at diametrically oppo-

site points so that it could be moved
into position to form the outside of

the tank. Fig. 3 shows it after it had

been made ready for the concrete with

two of the working platform supports.

The top of the inside form was also

a form for the cover and served as

a working space for the laborers. The
concrete mixture used for the walls

of the tank was the same as that used

for the slab upon which it stood.

This mixture was poured into the form

from buckets which were handled by

men stationed on the small outer plat-

forms. The concrete was brought to

them by 3 wheelers, who ran the con-

crete carts between ttie elevator and

the tank and filled the buckets as fast

as they could be emptied. The pouring

was a continuous process urttil the

form was filled. Four men on the

inner working platform were provided

with tamping rods, with spade ends

about 4 in. wide by 6 in. long. They
kept working the mixture to the forms

and reinforcing. The smooth surface

obtained in this way is shown in Fig.

1, which shows, in the illustration, the

marks of every piece of lagging, while

the concrete itself showed the grain of

the wood against which it had set.

The pipe connection was made by
boring a hole large enough to pass

a short piece of 8-in. wrought iron

pipe through both forms. This pipe

was of sufficient length to project about

1 in. inside and outside of the tank, and
served as a stuffing box through which

the 6-in. supply pipe passed so that a

rigid connection at this point was
avoided and an outside packed joint

was secured.

After the concrete had been poured,

it was kept wet down every few hours

day and night for nearly two weeks;

the forms, however, were removed in

five days. The bottom of the tank

inside was kept covered with a few

inches of water and when it was three

weeks old the tank was filled to the

top and kept full for several dayj.

After this water was let out, both the

inside and the outside of the| tank

were washed with a coating of neat

cement and water.

The top of the tank was formed ol

a flat slab of concrete, supported by

the walls of the tank. A square open-

ing, 2' on a side, was left so that

the inside could be got at by passing

a ladder down into the tank. A per-

manent ladder could have been formed

by setting "U" shaoed rungs, properly

spaced, in the inner form and wiring

them to the vertical bars.

Fig 2 (above) Shows the Inner Form With
THE Steji- in Place; the Outer Form

IS Shown in the Background

Fig. 3 (below) Sh IE Outer Form
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A Successful Concrete Products Plant in Rochester

Layout, Equipment and Methods in Factory

of J. Frank Norris—Air and Water Curing

The concrete products plant of J.

Frank Norris, Rochester, N. Y., has been

successfully operated for several years.

It has recently been considerably en-

larged and new equipment added to it.

Most of the concrete products plants

described in this magazine use the steam

curing system; Mr. Norris is not yet a

convert to steam curing. He has two
acres of ground for his plant and ho.

says that with large storage space and
plenty of shed room where block can be

sprinkled and kept under cover in warm
air in winter, he has been able to get

most satisfactory results without steam

curing. An idea of the amount of floor

space which Mr. Norris uses is given in

the floor plan sketches (Fig. 1) which
accompany this article.

The principle thing to be said about

Mr. Norris' plant is that it lia.s turned

out a prochu-l . \,. ll.ni m i|ii,ilily and

appearance wdiich has won over archi-

tects to such an extent that it is specified

for important work where appearance,

coupled with strength, is the first con-

sideration. Block are being turned out,

granite-faced, which have life and
sparkle, due not only to a careful choice

of the material used in the facing mix-
ture, but to the methods employed in the

plant in treating this surface as the

block come from the machine. Every
faced block, as it comes from the ma-
chine, is subjected on its face side to a

fine spray of water from a special nozzle,

by a man who does nothing else but

handle this spray apparatus. This is

done after the block leaves the machine
and before it is loaded on the car on
which it is conveyed to the racks and
the operation requires 5 to 10 seconds

per block. While similar methods arc

Used elsewhere, this plant has Iktii un

usually successful in turning out prod-

ucts now known by the special name of

"Norristone," which have unusual qual-

ity in texture.

Eqalpment
The Norris plant has the following

principal items of equipment

:

Two Jaeger-Kcny hydraulic block

presses.

One Jaeger-Keny continuous mi.xer.

Two double Hercules block machines).

One single Hercules block machine.

Two Blystone batch nii.xcrs.

Special Arthur—Kappel Co., block
cars.

Three sill and lintel machines which
were specially designed and made for

the Norris plant, besides special molds
and smaller equipment.

Beginning at the raw material end of
the plant the back part of the one-story

Iiiiilding, as will be seen in the plan, is

Fig. 2

—

Interior Vi IS Plant Showing Hv uLic Block Machines in Oper.\tion
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Portion in Foreground

reserved for storage. Here the special

facing materials are piled in bags. Here
also is located a home-made mixer for

making the facing material. This is a

cider barrel mounted on an axis through
the center and turned by hand with a

crank, and with a hole in the side

through which the special sand, granite,

or other material is put, together with

the cement and afterward closed.

Through the sides of the barrel 20-penny

spikes are driven to aid in the process of

mixing.

There is a driveway through this back

part of the building. On it, the gravel

wagons come from the pit which is at a

distance of about a quarter of a mile

from the plant. The gravel is dumped
just to one side of this drive way and
as near as possible in front of the screen

through which the gravel is to be shovel-

ed. Gravel over 2" in size is eliminated by

this screen. That which falls through
the screen goes to the chain bucket con-

veyor which lifts it to the hopper above
the mi.xer. This back room just in front

of the drivewav is partially partitioned

off.

Facilities for gravel storage are un-

handy and sometimes necessitate shut-

ting down in bad weather. Mr. Norris
proposes to build in the near future

—

before winter closes in, if possible—
large storage bins above this back room
of the building, and to these he will

elevate the gravel as it comes to the

plant in wagons, in order that there may
be plenty of stock on hand to carry the

plant well over any period of weather in

which hauling could not be done.

In the corner of the room in which the

block are made, the cement is piled in

sacks, as indicated on the drawing. This
is carried up the steps and dumped into

the hopper by hand. The concrete leav-

ing the mixer falls onto a platform
which is so "-onstructed as to be con-
veniently located for the removal of the

mixed concrete to the weighing devices

placed at the edge of the platform from

which it goes direct into the molds on

the presses. This arrangement is quite

clearly shown in Fig. 2. The con-

crete is approximately of a 1 :5 mixture,

considerably wetter than is ordinarily

used in block manufacture, though not

by any means so wet as to be called

quaky.

Two kinds of crushed granite are gen-

erally used for the facing mixture, light

gray granite* and dark gray granite,t
mixed 1 :2 with cement. Other block are

faced with a specially screened sand in a

1 :2 mixture. The facing mixture is

brought in a wheelbarrow from the

barrel mixer which is only temporarily

in use, to a box which stands beside the

press. As the bed of the press revolves

bringing around one of the three plates,

the facing mixture is put in and leveled

off with a trowel, and it then goes under
the press where the parts of the mold
forming the side walls and core are set

on, and the concrete put in by the

weighers. As the block come off the

press they are carried on the pallets to

the car on which they are removed to

the racks. Before being removed they

are sprinkled, as already mentioned, a

nozzle being used to get a fine, even

spray. This nozzle is known as the

"Auto-pop" sprayerj. A batch mixer is

used at the location indicated on the

plans when the hand power block ma-
chines are in operation. Another batch

mixer is located in the loom where
special work is done on sills and lintels

and dimension pieces.

Power ana Employes
While the plant is steam heated, elec-

tric power is used for the machines.

There are two General Electric Co. 5

H. P. motors and one Richmond S H. P.

motor used in the operation of the

presses and the continuous batch mixer.

There is one 3 H. P. Richmond electric

motor used to drive th^; Blystone batch

•Monarch Mining Co.
tComes from Warren,
tE. C. Brown Co.

mixer which is operated for the hanri

power block machines. There is an-

other Zyi H. P. General Electric motor

used to drive the mixer in the room
where special work is done. About 200

t. of leather belting are used in power
jansmission. Under ordinary circum-
stances, the men employed in the plant

are as follows

:

2 men sifting gravel to the conveyor.

1 man feeding cement to the mixer.

2 men operating the hydraulic block

presses.

1 man (who stands on the platform

under the mixer to distribute the con-

crete for the convenience of the weigh-

ers).

2 men weighing concrete and feeding

it to the presses.

4 men carrying block from the presses.

4 men racking and inspecting.

1 man spraying block as they come
from the presses.

1 general utility man.

1 foreman.

3 men in the special work department.

3 to 4 men in the yards.

Besides these there are one draftsman,

one bookkeeper, one stenographer, and
Mr. Noiris himself, who is the sales end

of the establishment.

The capacity of the two hydraulic

presses is 1.800 block per day, regardless

of size. The average run of the two
presses is 1700 block per day. The prin-

cipal sizes made are as follows : 8"xl2"x
24", 8"x8"x24" and 8"xl6"x24". ;•.

Mr. Norris is making a great many, of

the 8" by 8" by 24" block for use ''in

walls heavier than those of the ordinary

residence. These 3 principal sizes are

manufactured in 4 principal styles, plain

face, bevel face, rock face and dental

face. Further variation is given by the

fact that any one of these sizes or any

one of these styles is made with any one
of the following facing mixtures : sand

facing, gray granite, and dark granite.

Of the men working in the plant aside

from the draftsman and the foreman,
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three receive 30c an hour, three 26c an

hour, and the others receive 28c an hour.

The plant operates ten hours a clay. The
8"xl2"x24" block arc sold for 22c each,

and the 8"x8"x24" are sold for 20c each.

Cnrlngr
.As to curing, Mr. Norris says that

with his facilities for storing a large

number of block so that he is always

ahead of the demand on stock sizes,

styles and faces, he finds that racking

and sprinkling are entirely satisfactory.

He has no quarrel with steam curing

except that he believes it unnecessary

when storage facilities are ample, anil

that in his case it would mean additional

expense without additional advantage.

The entire plant is heated with steam

and in winter it is possible to leave the

block inside the sheds for a full week.

However, he does intend to put more
tracks in his storage slicds and to equip

his plant with cars so Ihat the needless

labor of loading and unloading will be

obviated. He proposes to buy enough
cars so that he can leave his output on

the cars until cured sufficiently for re-

moval to the yards to be stacked.

The plan shows two kilns. These
have recently been constructed and will

be kept for steam treatment of special

products. This has not been done so

far. However, it is not the intention to

use steam all the time, but merely to use

it when there is a special run of some
product not held in stock, which is

wanted in a hurry. In these kilns for

curing the ordinary run of product

which is to be held in slock, as most of

the sills and Imtels arc held, sprinkling

will be used and the kilns will be

equipped with "Auto-pop" sprinklers

very much like the sprinklers used in

spraying the block as ihey come from
the machines. ' Water pipes will be run

down both side walls of these two kilns

at a height sufficient to get above any

product put into the kilns on cars, and
beginning 5' from the front of one wall,

two sprayers will be mounted on one tap

at intervals of 10'. On the opposite wall

the first sprayer will be placed 10' from
the front and every 10' throughout the

length so that with both walls the pairs

of sprayers will alternate so as to be 5'

apart throughout the length of the room.

Each pair of sprayers will be mounted
on the pipe at such an angle as to fill

every inch of the room with a fine mist

when they nre in operation.

Mr. Norris aims to please the archi-

tects and in this lies the chief reason for

his success. Of course, he naturally

urges the use of the product which he

has on hand and which can be had in

large variety, but he is quick to meet any
specifications which an architect may
write for special work. Up to the pres-

ent time, special patterns have been made
outside the Norris plant on special order

of pattern makers. Now that the plant

is equipped with a carpenter shop in

connection with the drafting room, much
of the work will be done in the plant.

The new portion of the Norris plant,

plain as it is in general outline, is a good
advertisement of his business.

Concrete Coal Sheds Are Durable
and Fireproof

The retail coal shed is, as a rule,

subjected to extreme wear and tear.

The constant friction between coal and
walls makes the life of the timber shed

very brief. The best modern material

for this purpose is concrete. Aside
from the matter of durability, the fire-

proof question is most important. Coal

IIFTE LnAL I^IIED WHICH COST ABOUT $1,000

concrete. The roof is 3" thick. The
shed is fitted with cannon-ball rolling

doors, and the door frames are steel.

Fig. 2

—

Coal Shed Under Constructiox

sheds are in close proximity to rail-

roads, and it is a common occurrence

to have them take fire when sparks

Fic. 4

—

Most of the Wall Completed

The materials used included 125 yds.

of gravel, 150 bbls. of cement and 8,200

lbs. of steel.

The walls are reinforced vertically

and horizontally with Yz-m round
bars, both on 12 in. centers. The
roof is supported by 9 in. x 13 in.

beams spaced 12 ft. Each beam is

from locomotives fall on splinters of

wood.
The coal shed ihustrated herewith

is that of the Harris Grain & Coal Co.,

of Harris, 111. It is 13' 4" wide and
81' 4" long. The height at the front is

12' and at the rear 10' 6". The shed

is divided into 4 bins ny concrete cross-

walls. The capacity is 300 tons of

anthracite coal or 267 tons of soft coal.

Figs. 1 and 2 show the shed at front

and at rear.

The walls are 8-in. reinforced con-

crete and the partitions 6-in. reinforced

OF Coal Shed

reinforced with ^-in. rods. The 4-in.

roof slab is reinforced in each direc-

tion with ^-in. rods on 6 in. centers.

The cost of the structure was $1,000.

It is more than possible that the an-

nual banquet of the Pittsburgh con-

tractors and builders will be held Dec.

19, next, instead of sooner, as usual,

because of the fact that the cement show
will be held in Pittsburgh Dec. 15-20.

It is believed that the annual affair will

prove interesting to the many who will

be in the city at that time, and for this

reason the later date will probably be

selected. Various committees now have

the event in hand and are laying plans

for a "huge" time.
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Concrete Highway Construction

BY A. N. JOHNSONf

For a number of years past attempts

have been made at various times to

construct a road surface of concrete.

The writer had occasion to inspect a

number of pieces of such work done

some years since, none of which, in

his judgment, seemed to warrant any

very extensive use of concrete as a

road surface, unless more promising

results could be obtained.

In the last five or six years, how-

ever, great improvement has been made

in the methods of construction, so that

there are today many miles of con-

crete roadways which give every prom-

ise of service that makes this form of

construction one of the cheapest dura-

ble pavements that can be laid on

country roads.

Extended experience with concrete

highways is lacking on which to base

as definite conclusions as can be ap-

plied in the investigation of many other

forms of pavement construction, and

there is therefore wanting that fund

of information from which to stand-

ardize the methods of construction and

to draw specifications. This being true,

makes not untimely any information

on this form of construction.

Concrete pavements present many
characteristics totally unlike other forms

of pavement in much more general

use. A concrete pavement has a hard,

rigid, monolithic surface, and is prop-

erly to be classed as a sheet pavement.

Practically all other forms of rigid

surface pavements are of the block

type, while all other sheet pavements

are somewhat resilient. The fact that

concrete pavements are composed of

large monolithic slabs of rather brittle

material, having a coefficient of expan-

sion due to temperature differing not

greatly from that of steel, makes it

necessary to consider certain features

of construction not usually important

in other forms of pavement.

When we compare concrete roads

with all forms of macadam construc-

tion, we are struck with many entirely

opposite characteristics, chief of which

is the fact that in the macadam roads,

the matrix or the binder gives no sta-

bility to the road, which on the con-

trary receives its strength and stability

from the fact that the rock or the

larger pieces of stone are firmly keyed

together, the binder merely serving to

hold them in place, but in itself possess-

ing no strength.

The sheet of macadam is not rigid.

and if settlement takes place, it adjusts

itself to the new conditions, perhaps

forming a depression, but at the same

time with the surface often remaining

practically intact, while any settlement

of a concrete pavement produces a crack

•Read at American Road Congress, Atlantic

Citv, N. J. A brief reference to this paper,

with Quotations from it. was published in the

November issue.

tState Engineer, Illinois Highway Commis-
sion.
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wliich does not subsequently heal itself

under traffic.

The fact that the concrete roads are

rigid results in the surface layer, if

we conceive the pavement made up of

a number of layers, being subjected

to far greater impact stress than is re-

ceived by a pavement of a more resil-

ient type. The strength of concrete to

resist stresses of every character de-

on the strength of the matrix or

mortar holding the aggregate together,

assuming that we have an aggregate of

sound particles. The concrete being

made of various sized particles held

together by the matrix, it becomes

necessary that none of these particles

be loosened under the action of traffic.

The condition to be maintained so that

Ihey will not loosen is that the matrix

shall not become broken, thereby re-

leasing the particles of the aggregate.

In nearly all previous experience

with concrete, it has been subjected to

general pressure stresses only. These

usually distribute themselves through-

out the mass of the concrete, so that

the aggregate and the matrix support-

ing the particles of aggregate have only

well distributed loads But the loads

or blows to which a concrete pavement

is subjected are totally different in their

action from gradual pressure stresses,

even though the latter may be well

near the crushing limit of the concrete.

In the case of the blows received by

the pavement, there is applied to a

very small area of the pavement a sharp

heavy stress, resulting in that partic-

ular portion of the surface being sub-

jected to an extremely heavy load,

suddenly applied. If such a blow falls

upon the matrix, it is necessary, if the

blow is to be resisted, that this wall

of matrix be sufficiently strong to with-

stand the impact.

If a lean concrete is used in which

the matrix or mortar has insufficient

cement, it will not stand such stress.

On the other hand, while the matrix

may be made rich in cement, if the

mortar is somewhat lacking so that the

spaces between the aggregate are small

and the walls of the matrix are thin,

possibly not quite sufficient to fill all the

voids in the aggregate, leaving some

places unsupplied with mortar, we shall

find again that the pavement will break

down under heavy impact blows, such

as are delivered by horse-drawn traffic.

Mixture

Failures of concrete roads, due to

disintegration or raveling under traffic,

probably may be attributed as much to

a lack of mortar in the concrete as

to a lack of cement in the mortar.

The conclusion from observation is that

with a given aggregate there will be

little difference between roads built in

the proportion of l:2'/4:5, 1:2;4, or

1:1^:3, for in each instance, assuming

that the aggregate runs precisely the

same, there is but 50% mortar, and

where a 1:2:4 mixture might have given

unsatisfactory results, this condition

would not be greatly bettered by using

merely a richer mortar. What should

be done is to increase the per cent of

mortar. For example, instead of a

1:2:4 mixture, use 1:2:3^; the point

being that in order to secure the re-

quisite strength the walls of the matrix

between the particles of aggregate must

be of sufficient thickness to hold firmly

on all sides of each piece of aggregate.

To make sure of this requires an ex-

cess of mortar over the voids in the

aggregate of 10% to 15%. In general

it is recommended that the mortar

should not be less than 60% of the

aggregate.

The fact that the action of traffic

subjects every portion of exposed sur-

face of the pavement to severe treat-

ment makes it necessary to have the

requisite strength presented at all points.

Therefore, concrete for concrete roads

must be more thoroughly mixed and of

higher grade than is necessary in any

other form of concrete construction.

Each batch of concrete, as deposited

in the road, should be watched, to in-

sure that the mortar does not flow to

the edge of the pile and leave a core

of aggregate unsupplied with sufficient

mortar. At least one workman should

be assigned to shovel all such cores of

aggregate to the bottom of the con-

crete layer so as to insure only concrete

rich in mortar at the surface. If this

is not done, depressions will develop

in the surface under traffic which will

loosen the clusters of pebbles, which

do not have sufficient mortar to hold

them firmly in place. The men finish-

ing the surface should be warned not

to let such places go by them without

shoveling out the pebble clusters and

replacing them with a richer mixture.

A finisher can easily cover such a place

by working a film of mortar on this

surface without necessarily filling the

voids below.

Agsrreg'ate

Attention should be given to the

nature of the aggregate. None of

it should be larger than 1" particles,

and should grade as uniformly as pos-

sible to the sand grains. If crushed

stone is at hand, the screenings should

be retained in the stone unless they are

of such a character as cannot be well

used in the place of sand. Well graded

gravel forms one of the best aggregates

which can be used. Only hard mate-

rial, absolutely sound and free from

all soft particles, should be used.

In all cases, the amount of cement

to be used must be carefully propor-

tioned from the amount of sand. With

a uniformly graded material, the

amount of sand depends on the size

of particles we arbitrarily determine

shall be called sand, which is often

taken to be all of the material passing

a li-'in. mesh. The amount of sand

being ascertained, the amount of cement

is thus determined for a given volume

of the gravel. Most gravel carries a

high percentage of sand as compared

to the aggregate.
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There would thus he required in a

cu. yd. of concrete under these condi-

tions, more cement than would be the

case were the sand not in excess. It

will oftentimes be found economical to

add screened gravel, so as to bring

the sand and the aggregate more nearly

to the desired proportion. It has al-

ready been pointed out that it is impor-
tant to have a large proportion of
mortar, not less than 60% of the vol-

ume of the aggregate. For example,
with proportions of 1:3:5, 1:2^:4, or
1:3:3><, the mortar is about 60% of
the aggregate in- each case.

It has been pretty well established

that the leaner mixtures, 1:3:6, and
1:3:5, are not satisfactory in concrete

pavement work. The present practice

of the Illinois Highway Commission
is a mixture of 1:2:3J1..

Action Under Temperature Cban^eB
Owing to the constant movement of

a concrete pavement, due to tempera-
ture changes, it is impossible to pre-

vent cracks. On hot days the pavement
tends to lengthen, and on cool days to

shorten. It is evident that cracks will

form when the pavement tends to

shorten. As the pavement moves over
the sub-soil, there is developed a ffic-

tional resistance which increases foot

by foot as added length is given to the

section under consideration. For e.x-

ample, suppose an attempt is made to

hold one end of a section rigid, the

force required will increase as the

length increases of the slab which it

is attempted to hold.

As a section of pavement of indefinite

length tends to shorten under the action

of low temperatures, a length of the

pavement will be pulled over the sub-

soil on which the frictional resistance

to be overcome just equals the tensile

strength of the concrete. When such

a point is reached, the pavement cracks.

Thus we can conceive that a section of
pavement between two such cracks did

not move at the center, but tended to

draw towards the center from the ends
where the cracks occurred, and that

therefore, this length of pavement,
whatever it may be, represents a sec-

tion twice as long as the strength of

the pavement or tensile strength of the

concrete would permit to be dragged
over the sub-soil or earth foundation.

Expansion Joints

If we _are to forestall the formation
of cracks in a haphazard way, it will

be necessary then to provide joints

close enough together so that there
will be sufficient strength in the con-
crete to drag one-half its length be-

tween joints.

If expansion joints are placed from
40' to 50' apart and on the assumption
that the coefficient of friction of the

pavement with the sub-soil is 1, the

tensile strength to be exerted as the

pavement shortens under low tempera-
ture will be 30 to 25 lbs. per sq. in.

While this is not too high an allowance
for the tensile strength of concrete of
the type recommended for concrete

roads, it is evident that whether such

a stress or a greater one is e.xerted, de-

pends entirely on what is the coeffi-

cient of friction. However, there is

every evidence to suppose that joints
may be placed with entire safety even
farther apart than 50'.

The advantage of making the cracks
beforehand is that their edges may be
properly protected from traffic. It will

be realized at the outset that the ex-
pansion joints constitute the weak points
in the pavement, and that there should
be as few of them as possible.

It has been suggested that as con-
crete sets its shrinkage about equals
the expansion due to 70° or 80° tem-
perature change, so that it will be
necessary to allow only for arbitrarily

weak sections—for instance, a paper
joint placed every 50' or 100'. .\s the
pavement sets, it will shrink and make
a sufficient opening to allow for sub-
sequent expansion. While there is no
question that concrete shrinks in set-

ting, laboratory observations having
confirmed and measured the shrinkage,
it should be borne in mind that when
concrete is laid upon the road and is

setting, it has a considerable frictional

resistance to the sub-soil. The tensile

strength of the concrete as it sets is

extremely low, and instead of pulling
any considerable amount of concrete
over the surface as it shrinks, it is

more likely that minute cracks are
formed throughout the entire mass of
the concrete, so that there would be
no space provided for subsequent ex-
pansion. Whether this is the case, or
actual cracks are formed due to setting,

makes but little difference, for in either

case they will not provide the expansion
desired from the fact, that to be ex-
pansive, the joints must be free from
incompressible material; i. e., material
having no greater compressibility than
the concrete itself. "This cannot be
the case with a road under traffic, as

the crevices will soon become filled with
dust and grit. Therefore, if the cracks
do form and they are to remain expan-
sive, it is necessary that they be filled

with a plastic material.

If the joints become filled with a rigid

material, the change in length due to

ordinary variation in temperature will

result in the development of compres-
sive stresses of about 1,000 lbs. per

sq. in. The deformation in the con-
crete for such stress would about equal
the temperature deformation. But a

thin slab of concrete of indefinite length

and subjected to compressive stresses

of 1,000 lbs. per sq. in., must necessarily

buckle.

If a concrete pavement is laid with-
out expansion joints, it might pass the

first season without any serious con-
sequences from buckling, as the cracks
that are formed by the low tempera-
ture might not become so filled with
incompressible material that they did

not afford some relief as the pavement
expanded under subsequent temperature
rise. Btit as time goes on, the cracks

will become more and more filled with

grit and become more nearly incom-
pressible, so that in no very long time

they will cease to be expansive and

afford no opportunity for movement of
the pavement. This movement must
then be taken up by deforming the
concrete; and as already stated, the
stresses induced by such deformation
are beyond what it is to be expected
that a thin slab can withstand without
buckling.

Expansion joints should not be laid

at right angles with the direction of
the road, for there is quite likely to

be formed at an expansion joint a
slight unevenness in the surface. If
this is the case, then both wheels of a
vehicle strike it at the same time and
the irregularities become noticeable,
while, if the joint is placed at an angle
with the direction of travel, the, wheels
on opposite sides of the vehicle will
pass over the unevenness, if there is

any, in succession and greatly reduce
its effect.

It is recommended that expansion
joints be placed at an angle of 60° with
the center lines of the road, and that
successive joints be not parallel, swing-
ing first one joint 60° in one direction,
and the succeeding joint 60° in the
opposite direction, which will tend to
reduce any cumulative vibrations.

In order to protect the edges of ex-
pansion joints, they may be faced with-
steel plates, which are manufactured
for this purpose, and are cut to fit the
crown of the road.

Xiongitnainal Cracks

One marked phenomenon observed
in concrete roads is the formation of
longitudinal cracks for which two rea-
sons suggest themselves. It will be
noticed usually in the construction of
a concrete road that the moisture leaves
the crown of the highest portion of
the road first, and if the road is not
immediately covered and protected, and
if it should happen to be a very drying
day, it could easily be conceived that
this ridge near the center of the road
would become deficient in moisture, and
if small shrinkage cracks do not im-
mediately appear, at least there would'
be formed an area of weakness along
the crown of the road where, as a mat-
ter of fact, these longitudinal cracks
are usually seen.

A second cause, and more probably
the immediate one, is the seepage of
moisture into the sub-grade from the
edge of the concrete. On a number of
sections of road where these longitudi-
nal cracks were observed, it was noticed
also that the shoulder was slightly
raised above the edge of the concrete,
so as to hold the water and tend to
soften the foundation. Where this is

the case and the sub-soil retentive, sub-
sequent heaving by frost action would
take place and tend to break the corj-

crete slab towards the center. It is

probable that a combination of these
causes would account for many of the
longitudinal cracks. That they are not
due to the ordinary expansion and
contraction from temperature changes,
seems to be well established from the
fact that there seldom are seen trans-
verse cracks; yet the longitudinal cracks
will occur in sections of pavement not
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more than 16' wide, while the distance

between the expansion joints is much
greater. If, therefore, cracks were due

to contraction of the concrete from

temperature changes, we would expect

that more transverse cracks would ap-

pear and fewer longitudinal cracks,

while the reverse is actually the case.

Prevention of tongituflinal Cracks

In the concrete pavements under con-

struction by the Illinois Highway Com-
mission, an attempt is made to provide

against the settlement of the edge of

the pavement, due to accumulated mois-

ture, by placing a small sub-drain of

broken stone continuously along the

edge of the concrete, and extending

from this longitudinal sub-drain, cross-

drains through the shoulders at the

end of eacli transverse expansion joint;

the object being to take away any sur-

plus moisture that may be held by the

shoulder of the road if raised somewhat
above the concrete, as is apt to be the

case. Should the longitudinal cracks

still appear in spite of these added

precautions, there would seem to be

but one remedy left which would be

to supply a certain amount of steel

reinforcement transversely of the road.

It is believed that this will prove more
effective and cheaper than an undue

increase in the thickness of the pave-

ment.

One- and Two-Conrse Construction

In general, two methods of laying

concrete for pavement purposes have

been followed. In one, the material is

put on in two layers, the lower mate-

rial acting as a base, and the upper

material being made richer to act as

isqjo aqj ui pue 'saEjjns Suubs.w b

the concrete is made of the same con-

sistency throughout and put on in one

layer. It is believed there is consider-

able additional risk run in laying a

concrete pavement in two layers. This

method makes practically unavoidable

the formation of a horizontal plane.

at the junction of the two layers, con-

siderably weaker than any other section

through the concrete. The importance

of avoiding any such plane of weakness

will be seen when we consider the

action of the pavement under exposure

to the hot sun.

If a slab of any material whatever

be heated on one surface more than on

the opposite surface, the material at

the surface of the higher temperature

. will have expanded more than the ma-

terial near the surface of the lower

temperature. Thus, if a slab of con-

crete be exposed to the hot sun, the

tipper surface tends to expand with a

result that the slab will curve, being

convex on the side of the higher tem-

perature.

If there is a horizontal plane of

weakness in the layer of concrete form-

ing a pavement, there will be every

reason to expect that under the action

of a hot sun the top layer will pull

away from the lower, owing to the

inability of the weak section to carry

the whole layer of the pavement with

it^ The first indication of this is a

hollow sound as traffic goes over the
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pavement. It has probably been re-

marked by everybody that such places

exist in concrete sidewalks, which usu-

ally have a very well developed plane

of weakness comparatively near the top,

and although they may sound solid for

a time, as soon as exposed to the hot

sun, the surface in spots will loosen

and separate from the lower part. For
this reason, the construction of concrete

pavements in two layers should be

avoided. As soon as the upper layer

becomes loosened it is but a short time

before it is cracked and pieces broken

from the surface.

There is also every indication that

moisture which tends to expand con-

crete has an effect similar to temper-

ature changes, though not so marked.

The fact that a pavement is exposed

to varying conditions of heat and cold,

dryness and moisture, which liave oppo-

site effects, must give rise to compli-

cated and confusing phenomena. The
somewhat limited and not very precise

observations lead to the conclusion that

a concrete pavement suffers greater

changes due to temperature variations

than to other climatic conditions. But
much valuable information on these

points will be afforded by the precise

observations to be undertaken by the

Office of Public Roads of the Depart-

ment of Agriculture on an experimental

section of concrete road which it is

understood will soon be completed.*

Curing Concrete
Even if a good mixture has been

used a bad pavement may result if

proper care is not taken to supply an

abundance of moisture while the con-

crete hardens. Shrinkage cracks occur

if the concrete has not been covered

and kept thoroughly moistened for a

period of not less than two weeks. The
usual methods to secure proper curing

are : first, covering the concrete with

canvas as soon as it has taken an ini-

tial set so that it will not be marred.

The canvas is kept moist, and then

in a few hours, or as soon as the road

becomes sufficiently set. sand or earth

is shoveled upon it and well watered.

This requires that there be an ample

water supply at hand, and is one feature

of concrete construction that in some
localities at certain times of the year

may prove somewhat awkward.
The amount of water used in the

mixer, as concrete highway work pro-

gresses, will be from 8,000 to 12,000 gals.

a day aside from what is necessary to

keep the road moist. Therefore, it

is usually necessary to provide a con-

crete road outfit with sufficient pipe and

pump capacity to furnish water along

the road for one or two miles. Two-
inch pipe will be found a convenient

size, unless the distance becomes so

great that the frictional head reduces

the capacity of a transportable pump
of reasonable size so that sufficient water

is not furnished at the mixer. The
pump should have not less than 50

gals, per minute capacity and should

withstand a pressure of 150 to 200

lbs. per sq. in.

•See elsewhere in this issue, also Septem-

ber issue.

—

Editors.

Thickness

The thickness of a concrete road

need not be greater than the same
condition of sub-grade would demand
for a macadam pavement. If the sub-

grade is properly prepared and well

drained there would seem to be little

reason for a concrete road to be more
than 6" or 7" thick. It should be borne

in mind, however, that owing to the

monolithic and brittle character of the

concrete slab, it is very necessary, per-

haps even more so than with macadam
construction, to have a perfectly drained

sub-grade. Also as a .matter of econ-

omy in construction it is important that

the sub-grade be prepared carefully and
truly to cross-sections and grades, so

that additional concrete, which is ex-

pensive, need not be employed in filling

up depressions and uneven places on

the sub-grade ; but it is better that the

sub-grade be a trifle too low than too

high, in order to avoid thin places in

the concrete from the latter cause.

The methods to be used in shaping

the sub-grades, providing side planks

for forms and templates for striking the

surface of the concrete, are generally

well known to road builders and will

not receive extended discussion in this

paper. The side forms should be set

so rigidly that the workmen will not

displace them in walking over them.

While a slight defect in alignment is

not a serious matter, the top edge of

the side forms should be set as true

to elevation as possible.

Crown
The surface of the concrete road will

need no more crown than is absolutely

necessary to keep it free from water

that may fall upon it. Aside from
draining the water, the road should not

be made too flat, as it will not have

so pleasing an appearance as one with

a somewhat curved surface. If the

center is raised about J-^ in. to the foot

above the sides and then a curve passed

through this point and the sides, a

very satisfactory crown is made and
one that is by no means inconvenient

for traflic. On very wide roads, roads

of 30' or more, this could be reduced

somewhat, possibly as low as % in. to

the foot.

FinlBb

The surface of the road should not

be finished smooth, but left slightly

rough. This may be done by the work-

men, using a wood float or it may
be done after the work has been

floated fairly smooth by slightly mark-

ing the surface with a broom. This

latter method is perhaps better adapted

to rock and sand concrete than gravel

concrete, as the latter will leave many
small pebbles in the surface and not

finish with so smooth a mortar surface

as sand and rock concrete.

Organization of Working Force

A good plan of organization for

carrying on concrete road work is to

divide the work into two parts, each

under a competent foreman or super-

intendent. The first party is to do the

grading, prepare the sub-grade care-

fully and haul the aggregate on the

December, igis



CONCRETE-CEMENT AGE

roadbed in such quantities that there

will be enough to provide for the con-
crete. It is better, however, to have
slightly less than too much aggregate
in the roadway, as it is more econom-
ical to haul in an extra load or two
to make up any deficiency than to dis-

pose of a surplus.

It should be borne in mind for esti-

mates for this part of the work that

there will inevitably be a small amount
of aggregate left on the roadbed, which
is by no means a bad feature, so that

there should be allowed a full cu. yd.

of gravel or stone for each cu. yd. of

concrete to be laid.

The second party comes upon the

work with the concrete mixer and starts

in at one end of the road to mix and
place the concrete. With an automatic

distributing type of machine, five or

seven men will be about all that can

be used advantageously in shoveling

the material into the hopper. Two
men will be required on the machine,

one man to clean up as the machine
advances, so that the concrete may be

placed on a clean roadbed; two or three

men taking up the forms as used and
putting them ahead; three men to strike

the work, using the template, and two
men finishing with floats. Parties so

made up, with a 12-ft. capacity mixer,

will lay from 500 to 800 sq. yds. of
7-in. concrete in a day of 10 hours;
500 sq. yds. can be laid with a crew
comparatively untrained or a trained

crew should handle 700 or 800 sq. yds.

The teams necessary for this part of
the work would be only those required

to haul the cement and an occasional

load of gravel.

There are sections of the country
where continued sultry summer weather
prevails when it will be necessary to

work the shovelers in two gangs, work-
ing from 15 to 20 minutes each. Either

this must be done or the progress of
the whole party reduced to about one-
half what it is in cooler weather.

A third party might be organized

to trim the shoulders and attend to

final finishing of the side-roads and
ditches

Belative Proerress of Construction

In those sections of the country where
the rainfall is plentiful and well dis-

tributed throughout the year, it will

be found that the actual number of
working days in which it is possible

to lay bituminous macadarn in some
seasons will prove few indeed. There
will be somewhat longer periods in

which waterbound macadam can be

placed, and a still longer period, under

the same weather conditions, in which
concrete construction may be carried

on. This is explained by the fact that in

concrete construction, after the road-

bed is prepared (which will be done for

the full length of the road or at least

for a considerable distance), the sub-

grade is immediately covered with the

gravel or stone to be used, and even
though it may subsequently become wet,

it helps rather than hurts the concrete.

On the other hand, a wet sub-base in

macadam construction, either water-
bound or bituminous, will prevent the
use of a roller and delay seriously the
progress of the work.

For example, in the work under the
Illinois Highway Commission in the
last few years, the road rollers, out
of their total number of working days,
will not average much more than 60%
working time, the delays being due
chiefly to weather conditions. On some
work it has run as low as 20% or
25%i. On bituminous work the efficiency

is less than on waterbound work to
a noticeable extent, averaging but 40%
to 50%. It is estimated that a concrete
outfit under similar conditions would
have an cfl^iciency of from 75% to 85%.

Maintenance

Like all other forms of road con-
struction, if the concrete road is to
give proper service, it must have proper
maintenance. Just what it will be nec-
essary to do to maintain properly a
concrete road cannot now be entirely
foreseen, owing to the limited experi-
ence with this form of construction.
Most uneven places in concrete roads

are started by the formation of a
crack, the edges of which will become
broken down under traffic. The fact
that a crack forms shows that there
has been movement of the concrete,
and doubtless the cause of the cracks
still exists. If the cracks should be-
come filled with incompressible material,
either by pouring in a thin grout or
by being gradually filled with dust and
grit from the road, there is every like-
lihood that the crack will extend under
subsequent movement of the concrete
slab.

It is believed that it is important to
leave the concrete surface free to move
as it is shown by the appearance of
cracks that it is necessary for it to
do. Therefore, as soon as cracks are
formed, and a sharp lookout should
be kept for them, they should be cleaned
out as thoroughly as possible and
filled immediately with some plastic ma-
terial, such as an asphalt pitch. This
will prevent water seeping through the
cracks and also oflFers considerable pro-
tection to the edges, especially if the
crevice is flushed with a slight excess
of the pitch.

In the maintenance of concrete roads
all expansion joints should be kept care-
fully under observation, and as soon
as there is evidence that the plastic

material has been worn away, as will

happen during hot weather when it is

squeezed out, it should be replaced and
the cracks not allowed to become filled

with hard material. The effect from
this was well illustrated on one of the

concrete roads out of Detroit. On
either side of a certain joint for a

number of expansion joints there was
every appearance that nearly all of the

filler was gone and the joints had be-

come entirely filled with dust and no
longer acted as expansion joints, the

result being that the joint in question

was called upon to take an undue
amount of expansion. The asphalt felt

with which this joint was filled had
been squeezed out, on the day in ques-
tion, much the same as paste would
be squeezed out of a tube, and one
section of the concrete surface had
been forced an inch above the level

of the adjoining block.

The most seasonable time to fill the
expansion joints would be late in the
fall before bad weather sets in, when
the pavement is at a low temperature
and the joints extended. They should
then be cleaned thoroughly and filled

full of the pitch. In the summer, doubt-
less most of this pitch will be squeezed
out and lost, so that the joints should
receive yearly attention late in the fall.

The shoulders must be kept flush with
the edge of the concrete and, wherever
possible, the shoulders had better be
of macadam or gravel, at least for a
narrow strip against the edge of the
concrete. Special care should be taken
to see that the drainage of the road
is kept in perfect condition at all times.

If a depression is caused by wearing

away of the material at some point in

the road wherever the cement or mor-
tar was deficient, it will be necessary
to replace this portion of the work,
which can be done only by cutting away
with chisels, usually for the entire

thickness of the pavement, and refill-

ing with new concrete. The sides of
the holes to be refilled should be as
nearly vertical as possible, and care-
fully cleaned with an acid wash, rinsed,

thin neat paste applied and immediately
filled with new concrete, mixed of mate-
rials as nearly as possible like those in

the old concrete. Under no condition
should an attempt be made to mend the
surface of a concrete road with any-
thing but concrete. After a patch as
described has been made, it is possible

there will be formed a fine crack around
the edge of the patch as the concrete
sets. If this is noticed, it should be
filled with pitch.

There is every reason to expect with
well constructed concrete roads, from
the experience already gained with
them, that the maintenance, at the most,
can be done at small expense, but this

little must be done, for there is no such
thing as a permanent road.

The reason that window panes are

whitened in a building not yet completed
is explained by a building contractor
as reported in the New York Times.

We don't plaster them over with chalk
to prevent the public from seeing the

unfinished condition of the interior, but

to keep the workmen from battering out

the glass. Transparent glass looks just

about as transparent as air to the man
who is moving a wooden or an iron

beam in a hurry, and he is likely to ram
the end of it through an expensive win-

dow, but when the glass is coated with

white it becomes visible, and the work-
men hand their material in through the

door.
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Construction of Surfaces With
Bituminous Materials *

BT ABTaUB H. BIiANCSAKD t

Various kinds of bituminous ma-
terials have been used in the United

States in the construction of roads and
pavements for over 50 years. The
introduction of the use of bituminous

surfaces and bituminous pavements in

the construction of highways outside

of built up districts of comparatively

lecent origin in this country, dates

practically from 1906. Since that per-

iod the growth of the use of asphalts,

asphaltic oils and tars has been ex-

ceedingly rapid. For example may be

cited the increase of the yardage of

bituminous surfaces and bituminous

pavements constructed with bituminous

materials, not including light oils, under
the jurisdiction of eight highway de-

partments of the East. In 1908 the

total yardage was 416,700, while in

1911, 17,749,000 yards were constructed.

The discussion of this subject will be

presented in the form of a brief re-

sume of typical current practice and a

review of some of the causes of fail-

ure of the different types of bituminous

surfaces and bituminous pavements.

In order to avoid misunderstandings,

the various methods of using bitumin-

ous materials referred to in this paper

will be explained by the following

definitions

:

Bituminous surfaces are those con-

sisting of superficial coats of bitum-

inous materials with or without the

addition of stone or slag chips,

gravel, sand or materials of a simi-

lar character.

Bituminous macadam pavements are

those consisting of broken stone and
bituminous materials incorporated to-

gether by penetration methods.

Bituminous gravel pavements are

those consisting of gravel and bitu-

minous materials incorporated to-

gether by penetration methods.

Bituminous concrete pavements are

those having a wearing surface com-
posed of stone, gravel, sand, etc.,

or combinations thereof, and bitumin-

ous materials incorporated together

by mixing methods-

Bituminous surfaces are usually con-

structed on macadam or gravel roads,

or on bituminous pavements or cement
concrete pavements. A notable inno-

vation is the use of bituminous sur-

faces on brick and wood block pave-

ments. In the case of roads, the mode
of procedure is to clean the surface

thoroughly by sweeping with hand
brooms or horse sweepers or a com-
bination of these methods.
The bituminous material, which is

generally heated, is applied to the sur-

face with the aid of pouring cans, hose
attached to gravity tanks, hand-drawn
gravity distributors and pressure dis-

tributors. After a varying interval.

'.Abstract of Paper Presented at American
Road Congress, Atlantic City, N. }.

tM. Am. Soc. C. E., Professor of Highway
Engineering, Columbia University, New York.

some kind of mineral coating is gen-

erally applied to cover the bituminous
material.

The causes of failure of bituminous
materials are numerous. They may be

considered from the standpoint of the

condition and character of the original

surface, the material used, and the

method of construction or local con-

ditions.

The failure of bituminous surfaces

from the standpoint of the character of
the original surface is many times due
to the failure on the part of those in

charge to place the surface in satis-

factory condition before the applica-

tion of the bituminous material. Many
cases are noted where bituminous ma-
terials are applied over a surface in

which are found many pot-holes and
ruts, or which is dirty, due either to

accumulation of dust and dirt or to

the original method of construction.

With certain kinds of materials a damp
condition of the surface has resulted

in failure.

From the standpoint of the physical

and chemical properties of the material,

many instances may be cited in which
failure is due to materials not having
the proper characteristics for the con-

ditions under which they are employed.

As an example might be cited the case

of a thoroughfare in one of our large

cities which is subject to motor 'bus

traffic and a large amount of motor
car and horse drawn vehicle traffic.

This road is constructed with gravel

upon which has been applied an asphal-

tic oil and gravel top dressing. The
surface at the present time in many
sections is full of ruts, caused by the

traffic pushing the material from side

to side. Again the large percentage of

volatile constituents contained in cer-

tain asphaltic oils has rendered sur-

faces constructed with them unsatisfac-

tory- because of the long period re-

quired for these surfaces to "set up"

so that the bituminous material will not

track or the carpet thus formed will

not creep ^nd form waves and humps.
In certain cases the use of light oils

on tar or asphalt surfaces has softened

the original bitunjinous surface to such

an extent as to render the road or

pavement unsatisfactory for use.

From the standpoint of construction,

we find failures due both to the use of

too small an amount of the bituminous

material, and an excess of material.

Improper application, resulting in un-

even distribution, is accountable for

many failures of bituminous surfaces,

while in other cases a lack of sufficient

covering of stone chips or material of

a similar character has rendered the

surfaces sticky or mushy, sometimes in

the first season, but sometimes not

until the second season.

There are numerous instances where
bituminous surfaces have been adopted

under conditions which call for the con-

struction of bituminous concrete pave-

ments or even some type of block pave-

ments. A mat type of construction,

which has been employed to a consider-

able extent, has proven inefficacious in

cases where horse-drawn vehicle traffic

has been more than a certain amount
in combination with a motor car traffic

which in amount was not sufficient to

iron out satisfactorily the calk holes

caused by the horse-drawn vehicle

traffic. There are cases where esthe-

tics should govern the selection of the

type of surface, and generally in such

cases the black or brown surface re-

sulting from the use of bituminous ma-
terial does not harmonize well with the

environments.

Types ot Bltamlnona Favementa

Bituminous macadam and bituminous

gravel pavements are of many types,

one of the primary differences in con-

struction being the use of one or two
applications of the bituminous material.

The efficacy of many of the types

depends upon the combination of sizes

of broken stone or gravel and the com-
binations of bituminous materials used

when two applications are employed.

Variations in types also exist depend-

ent upon the manner m which the dif-

ferent courses may be filled and the

treatment of the filled course prior to

the application of the bituminous ma-
terial. The one-application method is

very similar in its simplest form to the

construction of a bituminous surface

except that the bituminous material is

applied on a much more open surface.

In the case of the two-application

method in certain instances an attempt

is made to build up a two-course pave-

ment, while in others the second appli-

cation is in reality used as a seal coat

Unfortunately there are many in-

stances in which many improper bitum-

inous materials have been employed.

In some cases the materials were satis-

factory in themselves but were used

improperly. Many engineers having

charge of bituminous work do not

appreciate the cold fact that different

types of bituminous materials have en-

tirely different physical properties and
require entirely different treatment in

use, although they may have been pur-

chased under one and the same specifi-

cation covering chemical and physical

properties. In some cases entirely un-

justifiable combinations are employed.

For instance, one case is in my mind
where an asphalt of excellent character-

istics was used for the first application,

while for the second application an

asphaltic oil having decidedly solvent

and fluxing properties was employed.

Overheating of the material has like-

wise proved the cause of many failures

as thus the properties of the materials

are sometimes changed and in many
cases the materials are ruined.

Under the heading, "Construction,"

we find failures due to uneven dis-

tribution, resulting especially from the

improper use of hand-pouring pots and
hand-drawn distributors, and also in

many cases when horse-drawn or

power-driven distributors are employed.

Many unsatisfactory bituminous maca-

dam pavements result from the use of
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the wrong sizes of broken stone. One
instance will be cited where a hard
broken stone ranging from 2" to

V/2" was used for the wearing sur-

face. After rolling, X'/i gals, of bitum-

inous material was applied and the

road finished with a layer of chips.

The rapid formation of fine cracks, due
to tlio rocking movement of the in-

dividual stones under traffic finally re-

sulting in raveling and disintegration,

is of common occurrence. Segregation

of sizes of stone preventing uniform
penetration results in weak spots in

some cases and "fat" spots in others. In

certain cases after a rain the cbnstruc-

tion has been carried on before the

broken stone immediately below the

surface has dried out. Many of the

causes attributed to the failures of

bituminous surfaces may likewise apply

to bituminous macadam and bituminous
pavements.

Bituminous concrete pavements other

than sheet asphalt and pavements laid

by companies as proprietary articles

have received more attention during the

past season than at any time since the

days of Abbot, Leverich, Scrimshaw,
and Van Camp. Less fear of litigation

proceedings and the introduction of
economical mixing machines equipped

with heating attachments have exerted

a marked influence. But. furthermore,

the rapidly growing recognition of the

inherent advantages of bituminous pave-

ments constructed by the mi.xing method
has been largely instrumental in its

adoption for traffic conditions for

which it is believed to be economical

and suitable.

MetbodB of Constrnctlon

This type of bituminous pavement is

con.structed usually by one of three

methods. These methods, although

overlapping to a certain extent, may be

described as follows when broken stone

is used as an integral part of the

mineral aggregate

:

. Type A consists of so-called one-size

run broken stone, mixed with bitum-

inous material. It should not be con-

sidered that the designation, "one size

crusher run stone," niuans an aggregate

composed of broken stone of uniform
size. This term as used here refers to

the product obtained at a crushing

plant which passes over one size of

screen holes and through the next

larger or passes through a screen of

one size of holes and is retained upon
a screen having smaller holes. It is

evident to those familiar with the

operation of crushers that the product

thus obtained does not usually consist

of stone of uniform size. For example,
broken stone commercially designated

as "%"", used in the vicinity of New
York City, is obtained in some cases

by passing over Yz in. and through 1J4
in. openings. The size of the stone

varies from 1". to J^". It is self-

evident that this variation in size pro-

duces a more stable pavement than if

the aggregate consisted of broken stone

of uniform size. Type A has been

constructed both by mixing and by
using both unhcated and heated stone.

Many kinds of bituminous materials

have been used, while in some cases

one kind of bituminous material has
been used in the mix and another kind
for the seal coat, one of tlie most
common combinations being the use of
tar in the mix and asphalt for the seal

coat.

Type B consists of one-size crusher-

run broken stone and sand or other
fine material matter, mixed together

with bituminous material. The wear-
ing surface of this mix is sometimes
finished by rolling in fine stone chips,

but generally a seal coat is used, to-

gether with fine mineral matter for top

dressing. When constructed on a

commercial scale, the mineral aggregate
is always heated and mixed in a
specially constructed machine. Usually
the same grade and type of bituminous
material is used for the mix and the

seal coat.

Type C consists of a wearing course

composed of a graded aggregate of
broken stone and sand with or without

other mineral matter, which aggregate

is mixed after being heated with a

bituminous cement in a specially

designed machine. As with Type B this

pavement is finished with and without

seal coats of bituminous material.

The Topeka and the Bituluthic pave-

ments may be cited as examples of

Type C.

Having reviewed the fundamentals of

the various types, consideration will

now be given to causes of failure of

some bituminous concrete pavements.

It should be noted that the percentage

of failures of bituminous concrete

pavements is much smaller than in the

case of bituminous macadam and bit-

uminous gravel pavements.

Poor and unsuitable materials have
been accountable for certain failures.

Attachment for a material of a certain

type has led to a blind adoption of any
material belonging to a given class.

For instance, in one case coming under

the writer's observation, crude coal-tar

from one gas works had given good
results on the average. Based on this

fact, any crude tar was finally used,

although those in authority had had an

object lesson in a failure due to the

haphazard purchase of crude coal-tar.

Experiments in Rhode Island and in

the Borough of Queens seem to have
demonstrated that high-carbon tar of

a certain consistency is not so satisfac-

tory or advisable for a seal coat as some
types of asphalt, when the percentage

and volume of horse-drawn vehicle

traffic is latige. In some cases an

apparent cause of failure has been an

excess of flux or of the volatile con-

stituents of asphalt cements. Pave-

ments constructed with such materials

are often wavy, due .to the movement
of the surface under heavy traffic.

Many cases are reported where mate-

rials have been overheated at the con-

struction site due to the belief that all

may be and even should be heated to

the same temperature before using, and
that it is impossible to injure bitu-

minous materials by heating to high
temperatures.

CauBea of FaUnre

In the course of construction these

are various details which demand care-

ful supervision. Either too l^irge

broken stone or stone of too uniform
size may cause a failure. Especially

is this the case with very hard and
tough broken stone. The rocking of
the stone causes the formation of fine

cracks which eventually lead to dis-

integration. Naturally the amount and
character of the traffic is intimately

connected with the condition of the

pavement, but cases have occurred in

which failure, even under very light

traffic, was due to using large uniform
size broken stone for the mineral

aggregate of the mix. Poor combin-
ations of sizes of broken stone and
sand have resulted in segregation in

mixing, transportation or spreading,

resulting in a pavement of varying
density and stability. Overheating of
the mineral aggregate has caused burn-
ing of the bituminous material in some
instances or the formation of a thin

film of bituminous material over the

broken stone which is not of sufficient

amount to bind the adjacent stones to-

gether. The use of a wet aggregate
will usually result in a poor mix with
consequent unsatisfactory results. In
many instances the seal coat has not
been applied uniformly. The result is

either uneconomical, due to the neces-

sity of a second application before

75% of the surface requires treatment,

or the disintegration of the pavement
wherever bare spots occur in the pave-

ments where coarse aggregate was
used, and where there is considerable

horse-drawn vehicle traffic. Although
of minor import to-day, some failures

have been caused by using with un-

heated stone bituminous cements which
will not adhere satisfactorily or which
mix only with great difficulty under
such conditions.

Many failures are due, both in the

cases of bituminous macadam and
bituminous concrete pavements, to poor

foundations. Sufficient attention has

not been paid to this important part of

the pavement.

Many of the above causes of failure

would be eliminated if engineers would
devote more time to a consideration of

the physical and chemical properties of

the materials which they employ.

Records should be at hand covering

these data and details of the success

or failure of every road noted. If a

bituminous material laboratory is not

connected with the department, it

should not be either expensive or dif-

ficult to secure certified analyses made
by reputable chemical engineers.

The writer wishes to emphasize the

fact that a careful consideration of the

causes of failure of bituminous sur-
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faces and bituminous pavements con-

structed during the past five years will

result in material benefit, inasmuch as

a comprehensive knowledge of the

various causes of failure is one of the

most valuable assets of engineers

having in charge the construction and

maintenance of bituminous surfaces

and bituminous pavements.

The Road Legislation and Syndic

Associations in France*

BY M. DE PUIilIGNY.t

France possesses a network of pub-

lic highways as remarkable by reason

of its vast extent as by the good con-

dition of the roads as a whole. These

highways are divided into seven classes,

viz:

1—National roads ;

2—Departmental roads

;

3—Main traffic roads;

4—Roads of common interest;

5—Ordinary local roads;

6_Country roads, recognized and

not recognized ; and
7—Streets.

The first two classes constitute the

main roads (grande voirie), and the

five others, the lesser roads (petite

voirie).

The national roads are the property

of the State; they are controlled by

the Minister of Public Works and work

on them is performed by the engineers

of bridges and highways. In January,

1911, the extent of the national roads

was 23,760 miles (38,230 kilometers)

which were, in that year, being main-

tained at the expenditure of $6,501,205

(33,685,000 francs).

Between the years 1868 and 1911,

the total development of classified

roads increased 53,805 miles ($86,573,587

kilometers), while the length of roads

constructed and opened up for traffic

is greater now by 136,136 miles (219,-

043 kilometers). Moreover in the

same period of time 31,131 miles

(34,000 kilometers) were removed

from the classification of departmental

roads. In the year 1910 the mainten-

ance charges for all classes of local

roads amounted to $37,537,018 (194,-

544,135 francs).

The fundamental law which governs

the network of local roads was passed

May 21, 1836. By its provisions the

Municipal Councils are authorized to

require for the maintenance of local

roads, in case the ordinary funds of

the commune are insufficient, 3 days

of taxes in kind or not more than 5

per cent in addition to the principal of

the four general taxes, or both.

System of Taxation.

Every inhabitant on the direct tax

list is required to pay taxes as follows:

1st, for himself and, for each man
between the ages of IS and 60 years,

who is a member of his family or a

servant and who resides in the com-
mune; 2d, for each cart or carriage,

•Abstract of Paper Presented at American
Road Congresg, Atlantic City, N. J,

tEngineer-in-Chief of Bridges and High-
ways of France.

and for each beast of burden, and

draft and saddle animal in the service

of the family. The tax may be paid

in money according to rates fixed by

the General Council or paid in labor

according to rates fixed by the Munici-

pal Council. The General Councils

may divide the taxes, both cash and
labor, between the main traffic roads

and the roads of common interest. This

is being done more and more fre-

quently because of the increase in the

mileage of these roads, and the conse-

quence is that the greater part, some-

times the whole of the resources

created by the law of 1836 are absorbed

by the departments and nothing or not

enough is left to the communes for

the maintenance and improvement of

the ordinary local roads. Nevertheless,

while new legislation is needed on this

point, excellent results have been pro-

duced for a long time in the develop-

ment of the secondary road system of

the country.

The provisions of the law of May
21, 1836, concerning the use of local

roads by heavy enterprises, such as

mines, forests, quarries, etc., and the

subsequerrt payment of extra taxes in

labor or money for damages caused by

such heavy works have also been of

great assistance in keeping the condi-

tion of the roads at a high standard.

But it must not be forgotten that the

roads may be used normally and that,

besides the extraordinary wear and

tear produced by special enterprises,

there is tlje ordinary wear caused by

general traffic. The difference is to be

noted only at the moment that the

traffic is taking place. The simplest

means of settling the diflnculty is al-

ways to make a reduced advance pay-

ment whenever agreement can be

reached between the government and

the individual engaged in the business.

In general a price is fixed per kilo-

meter ton, but in the departments near

Paris, these tolls vary from 4/5 to 6/5

of a cent per kilometer ton according

to the nature of the commodities trans-

ported. Formerly the \-aluation was

obligatory, but since the law of July

22, 1889, it is no longer required and

must be demanded by one of the

parties.

Until this year the fact that the State

could assist the departments and com-

munes on their local roads only, offered

serious inconvenience owing to the de-

velopment of the tourist traffic, espe-

cially automobiles, m the last few

years. Roads which formerly were but

rarely used in the transportation of

agricultural produce, especially moun-
tain roads, are now used in the tour-

ing season by great numbers of auto-

mobiles. These roads have thus ac-

quired a general interest and conse-

quently Parliament has passed an act

by which assistance for maintaining

tourist roads may be given from the

federal treasury.

With this purpose in mind the Na-
tional Bureau of Tourist Traffic has this

year undertaken a census of all classes

of vehicles on certain roads in order

to establish the respective amounts of

local and tourist tramc.

One other feature of French legisla-

tion is to be found in the Syndic As-
sociations which are authorized by
various laws, for the purpose, among
other things, of maintaining, establish-

ing and widening roads. It does not

appear, however, that many of these

organizations have turned their atten-

tion to roads. According to the statis-

tics of 1901, the latest available, less

than 300 out of 7,000 have taken up
highway work. The organization is

very similar to the drainage associa-

tions existing in the central and west-

ern states of the United States, except

t'-'.at these latter are confined to the one
purpose. In France there are two kinds

of organizations the free organizations

which are formed only by the unani-

mous consent of the persons interested,

and the authorized organizations

formed by a decree of the prefect,

either by change from free organiza-

tions or directly.

Concrete Pavement in Davenport

and Vicinity

BY A. M. COMPTON*

The first street paved with Portland

cement concrete for the city of Daven-
port was completed in the fall of 1909

and comprised about 3,000 sq. yds. In

1910, about 16,000 sq. yds. were laid.

This was widely distributed, consisting

of small jobs, and was still considered a

more or less dubious experiment. By
the spring of 1911, the earliest paving

had withstood two winters and two sea-

sons of traffic, and its condition seemed
to warrant the continued use of con-

crete. During the season of 1911, over

18.000 sq. yds. of concrete paving were
laid in the city of Davenport, and the

adjoining town of Bettendorf with a

population of about 900, laid in the sum-
mer of 1911 a little over a mile of con-

crete paving in its main street, including

nearly 29,000 sq. yds. The city of Da-
venport has either contracted or adver-

tised for bids for nearly 40.000 sq. yds.

of concrete street pavement to be con-

structed in the season of 1912.

With one exception all the concrete

paving laid in the city has been on resi-

dence streets where there is no continu-

ous heavy traffic, and has stood up under
both weather and traffic conditions in a

satisfactory manner. The city, a num-
ber of years ago, paved several rather

steep hills with beveled vitrified brick

with a Telford macadam strip 10'

wide in the center. These macadam
strips washed badly and were in an im-

passable condition within a few years.

We have recently replaced these center

strips with a one-course concrete pave-

ment from 4 to 6 inches thick and
corrugated with a "hit or miss" tamper
The grade of these hills varies from
9j/2% to 12%, and in one instance the

•City Engineer, Davenport, la.
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paving receives very hcHvy tratfic. /(

has been noticed that teamsters gener-

ally prefer to drive on the concrete cen-

ter strip rather than on the brick sides.^

The only signs of failure so far have

developed at the tranverse expansion

joints which were left unprotected save

for a sand fdlcr. In fact none of our

concrete pavements so far has shown

any failure under traffic save at the ex-

pansion joints.

In 1909-10, the concrete pavement was

laid under specifications briefly as fol-

lows: A S-in. base of 1:3:5 concrete

with a wearing surface of 1 :1 sand mor-

tar, corrugated transversely with tooled

grooves about 8" apart. The mineral

aggregate was river sand and 1^-in.

crushed limestone. A transverse ex-

pansion joint filled with pitch was. re-

quired every SO'. In 1909, the price on

the only piece laid was $1.2£ per sq. yd.;

in 1910, the price varied from $1.27 to

$1.37 per sq. yd. The same year a num-

ber of residence alleys were paved with

one course 1 :3 :S concrete 6" tliick and

rough finished, at an average price of

$1.11 per sq. yd. During the fall and

winter of 1910-11 the writer noticed that

almost without exception these blocks

of paving SO' long and 30' wide had

developed irregular contraction cracks.

While these cracks were negligible as to

size they were without question a failure

and detrimental to the life of the pave-

ment.

With the idea of bettering the work

without materially increasing the cost,

our specifications were changed before

the season of 1911 to read substantially

as follows: A S-in. base of 1 :3 :S con-

crete, with a 2" wearing surface of one

part cement to 2 parts sand, and with a

1-in. transverse expansion joint every

25', a l.-in. longitudinal expansion joint

along either curb, and a ^-in. contrac-

tion joint midway between the trans-

verse expansion joints, all joints to have

tool rounded edges and to be filled flush

with asphalt. This divided the work

into blocks 12' 6" x 30' and so far has

practically eliminated all contraction

cracks. The concrete pavement under

this specification was laid in 1911 for

prices ranging from $1.25 to $1.30 per sq.

yd.

During 1911 the city also laid several

thousand yards of concrete pavement

consisting of a single course 6" thick of

1 -.Zyi :4 concrete with the mortar flushed

to the surface, floated and either broom

finished or corrugated as the grade of

the street required. This was laid at a

contract cost of $.93 to $1.00 per sq. yd.

During the same season it was required

of our department to pave a street, the

sub-soil of which was decidedly treach-

erous, consisting largely of saw mill

refuse such as sawdust, chips, bark, etc.,

filled above the .natural surface of the

ground to a depth of from 6' to 12' and

saturated with river water. Both rail-

road and street railway tracks which

parallel and adjoin this street settle from
18" to 24" annually where they cross this

fill. As this street is subject to heavy

tThe italics are ours.--EDlTORS.
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and high speed traffic, in the writer's

opinion, a flexible type of pavement such

as the previous forms of macadam would

neither withstand the trafiic without

constant repair nor would it tend to be

in the least self-supporting over what

seemed almost certain excessive and

unequal settlement.

A good brick or asphalt pavement with

concrete base was discussed, but owing

to the writer's experience with concrete

base failures due to trench settlement,

and the cost, these types were aban-

doned, and it was finally decided to use

reinforced concrete pavement to consist

of 7" of 1:3:5 concrete with one-half of

one per cent steel mesh reinforcement

placed near the lower surface of the

concrete. It was thought that this type

would withstand the settlement and still

come within the requirements of a mod-

erate first cost. Either a brick or an

asphalt wearing surface can be placed

upon it if, in the future, the surface

should disintegrate or ravel badly under

traffic. The contractor laid this pave-

ment in the summer of 1911, using a

sufficient amount of American Steel &
Wire Co.'s wire fencing as reinforce-

ment, for the price of $.93 per sq. yd.

During and immediately after its con-

struction several weeks of excessive and

continued rainfall left the sub-grade in a

jelly-like condition. The curbing settled

badly but no signs of failure in the pave-

ment have yet developed, not even con-

traction cracks, though it has already

experienced a range of temperature of

113 degrees. As to the surface wearing

qualities of 1 :3 :S concrete, another year

of the heavy traffic that this street re-

ceives should tell the tale.

Owing to the very general demand of

property owners this season by petition,

and otherwise, for concrete paving, the

writer has again changed his specifica-

tions in the efifeort to obtain the best

and most substantial concrete pavement

compatible with a moderate first cost.

The present specifications are briefly as

follows : A 5-in. base of 1 :3 ;5 concrete

upon which is laid a wearing surface not

less than V/i" in thickness at any point

and consisting of 1 part cement, 1 part

of sand and 1 part %-in. to !^-in. granite

chips; transverse expansion joints, con-

sisting of creosoted long leaf yellow pine

blocks 1" in thickness to be placed with

the grain vertical, 20' apart and the same

longitudinal joints along the curbs as

before specified. The prices so far this

season upon the pavement to be built

under this specification have varied from

$1.00 to $1.17 per sq. yd.

In Davenport we have approximately

one and a half million sq. yds. of pave-

ment, of which only 38,000 sq. yds. is

concrete, so that it will be seen that this

type of paving is in its infancy. It has

demonstrated its advantages particularly

in certain localities desiring or requiring

street improvements in order to develop,

and where abutting property is of such

type and character that to lay either

brick or asphalt would be a hardship to

the property owners and a burden to the

citv.

The first cost of our concrete paving

is only about 65% of the cost of brick

paving and about 59% of the cost of

asphalt. It is the writer's opinion, that

this type of paving will give satisfactory

service in such localities for at least ten

years and at the end of that time be in

such shape that either an asphalt or

brick wearing surface may be laid direct-

ly upon the concrete paving as a base.

We are designing our curb height and

crown of street so as to permit of so

doing in the future. In ten years the

difference in first cost plus accrued in-

terest will much more than pay for a

first class asphalt wearing surface.

One objection to this type of pave-

ment has been that ic is i-low in con-

struction, but the Bettendorf work

demonstrated that concrete paving con-

sisting of a single course of 1 :2^ :4

concrete 6" thick, could be satisfactorily

laid at the rate of 1,200 to 1,800 sq. yds.

per day. This work in Bettendorf fur-

nishes one of the best examples of the

availability of concrete pavement where

no other permanent type is possible. The

city council required a paved street not

less than 40' between curbs, while nearly

all the adjoining properly would show a

valuation of not over $12.00 per front

foot. Under the Iowa law this valuation

would limit any assessment to a little

under $3.00 per foot, which rendered

absolutely impossible the use of either

brick or asphalt. The plans and specifi-

cations called for 29,000 sq. yds. of con-

crete paving to be mixed 1 :2</i :4 with

mortar flushed to the surface with a bar

tamper, floated, and broomed ;
expansion

and contraction joints to be placed divid-

ing the work into blocks 12' 6" by 20',

and all to be filled with an asphalt filler.

There were also 18,000 cu. yds. of exca-

vating, 11,000 lin. ft. of 18-in. concrete

curb, and 12,000 lin. ft. of 12-in. concrete

curb. The latter was placed around a

10-ft. center boulevard strip left for the

use of a street railway. The successful

bidder took the contract at the price of

85 cents per sq. yd., 30 cents per cu. yd.

for excavating, 18 cents and 28 cents per

ft. respectively for the curbing. The

ground for this work was first broken in

the middle of September and the pave-

ment was completed and open for traffic

in the middle of December.

During the past season, several thou-

sand sq. yds. of concrete roadways and

drives in private grounds have been con-

structed under the supervision of local

engineers. Both the single course type

and two-course type have been used with

equally satisfactory results. One feature

of this work has been the coloring of the

concrete to prevent the objectionable sun

glare from the dead white surface; this

feature, I think, is particularly notice-

able when ;he roadway is directly edged

with grass and trees. From one-half to

one pound of lamp black per barrel of

cement was used, and the resulting slate

color or light gray effect is most pleasing

to the eye.

One of the objectionable features in the

use of concrete street paving is the time
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that must elapse after completion liefore

traffic may be permited. We nrxer o,:en

a new concrete street until ai least 10

days have passed after the time of plac-

ing the last concrete, while in some ir.-

stances of unfavorable weather condi-

tions, we have required 30 days.

It is not the writer's intention to pre-

sent arguments for or against this type

of pavement, as compared with the old-

er standard types of pavement, but

rather to demonstrate that under certain

conditions, if properly handled, it is a

very usable, economical type of pave-

ment, and fully able to fulfill the de-

mands which may be made upon it. The
expansion joint is the weak point of this

type ; as soon as actual test has proven
some scheme for protecting e.Kpansion

joints successfully, then is concrete a

paving success.

Particularly I desire to emphasize the

fact that proper and experienced inspec-

tion is essential and that all cement used
in construction of concrete paving
should be properly tested by the city be-

fore its use in the street. I think we
all appreciate what would be the result

of the use of only one carload of defec-

tive cement in concrete paving, and
hence it is the duty of all engineers in

charge of such work to obtain adequate
tests wherever possible.

Concrete Slabs in Levee Construction
B'S' £. B. MTTBRAY*

Freezing Leaves Concrete Drain
Tile Uninjured

In all discussion concerning the

respective merits or defects of con-

crete and clay drain tile, there is one
phase of the subject seldom men-
tioned, namel}- the advantages of con-

crete when it comes to the question

of freezing and thawing. The tile

illustrated is about IS in. in diameter

and was manufactured at Farmers City,

Concrete Tile left Out in the Weather

111. It was photographed after long

exposure to the weather, having passed

through three winters without showing
the least sign of disintegration. Wc
doubt whether any manufacturer of

clay tile would be willing to subject

his product to this test.

There have been occasions where
clay tile laid in a shallow trench has

totally disintegrated under the influ-

ence of alternate freezing and thawing.

As stated, the Farmers City tile has

not been affected by exposure. This
virtue of concrete is a decided advan-

tage to the manufacturer of concrete

tile. He need not worry about their

destruction from influences that dam-
age clay tile.

In the present age of reclamation and

conservation, it may be of interest to

know how concrete can be adapted as

revetment on levee construction. The
particular district under discussion is in

the Kaw Valley Drainage District, sit-

uated in Wyandotte County. Kansas
City, Kans., and embraces approximately

7,500 acres. The size of the district is

not so indicative of its importance as is

the valuation of the protected lands,

which contain all the business center of

Armourdale, all the packing houses.

Swift & Co., Armour, Cudahy, Fowler,

Schwartzschild & Sulzberger, and in-

numerable other smaller ones. The "busi-

ness bottoms" of Kansas City, Mo., are

situated there, as are also the Stock Yards
and the yards of the different railroads

having terminals in Kansas City, such as

Santa Fe, Kansas City Terminal, Mis-

souri Pacific, Union Pacific, etc. A re-

cent assessment of the enclosed lands of

the district showed a valuation of $50,-

000,000. This has been under v ater

several times, the worst of wh:ch w.is in

the floods of 1903, when the water stood

over 9 ft. deep in the business section of

Armourdale, and was much deeper in

other locations. The present levees

were constructed to a grade i' higher

than the highest point of water at that

time which with the 10% for shrinkage,

offers a complete protection for even

an abnormal rise, as that one was.

Upon the recomme,ndation of the en-

gineers, a bid was asked, for concrete

revetment as well as for rip-rap, and it

was decided by the Board to use the

concrete wherever it was piacticable.

The specifications called for a slab 4-in.

thick, approximately 8' 0" wide, at what-

ever slope from tlie crown of thi le-'co

or harbor line was established by the

Government. Some places it was found
necessary to carry it down farther, and
at all times provisions were made to

allow tor an extension in case ii eve."

became necessary to extend it out to

;)r';vent securing.

Construction—The revetment was put

down as follows : a 2-in. layer of con-

crete was first laid, then a 2-in. by 4-in.

triangle mesh. No. 9 wire, was laid o:i

top, and a 2-in. layer of concrete placed

on that. Every alternate slab was
poured, and allowed to set before the

forms were removed. The work had to

be done as rapidly as possible behind the

machine (the embankment was practi-

cally all done with drag line machines),

for the contractor was held responsible

for the embankment until it was com-

pleted, and ihe Board agreed to accept it

in 500-ft. lengths. A fair day's run is

about 100'.

The mix was al :2 ;4, and, as it was a

small slab with the wire reinforcement

running through the middle, the con-

tractor was allowed to use Joplin chats,

instead of crushed stone of a %" size,

which was called for in the specifications.

The sand was obtained from the numer-
ous sand plants situated on the Kaw
river, and was of a rather fine grade,

more suited for mortar than for con-

crete. The best grade of sand, in the

writer's opinion, was some bank run

which was obtained at the extreme south-

west end of the district. This was very

coarse and sharp, and when care was
used in taking it from the bank, it was
very clean.

This concrete protection has given ex-

cellent satisfaction, resisting the wash of

the current and making a much better

looking piece of work than the rip-rap.

It is interesting here to note that

the specifications for rip-rap call for

"good hard lime, or sand stone, to be not

less than 25 lbs. in weight, nor more
than 200 lbs., and to be laid to a depth of

12", slantingly, up the slope, the top to

be covered with 2" of spalls."

Vegetatio>i on Concrete Revetment.—
One curious thing about the concrete is

that during the summer time weeds

will grow on it, although it is practically

impossible to see where they get a root

hold. They do not detract from the

Fir,. 1. Running a Revetment in Alternate 8-ft. Sections.

method of using the chute. A car going back for work material is shown at

the right
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strength of the slab, by causing it to

heave, or split, nor does the water which

seeps in through the slab and freezes

seem to have any tendency to harm the

concrete.

Bottom Extensions.—At the bottom of

the slabs there is a J^-in. galvanized

cable loop, placed every 16" which
serves as an anchor for an extension of

the revetment in case of the river scour-

ing under the protection. This exten-

sion is cither a willow mattress or a

flexible concrete mattress. This latter

is composed of concrete blocks, 2' x 2'

X 4" and are reinforced with cable. The
cable also forms a loop on either side

of the block. By the use of these loops

and a long piece of cable, these blocks

can be threaded, and laid at the foot of

the slope, and at the end of the slab.

The loop used in the extension block is

simply a }i-in. galvanized wire cable, run
through the block and twisted so as to

form a loop at end. The cables

running through the slabs, as well as the

loops, are placed at the bottom, and the

extension blocks are threaded on to these

loops at the foot of the slabs, by a piece

of ^-^-in. cable. The ends are then

turned over and fastened by "U" clips.

It is rather hard to thread more than 6
or 7 blocks at once, which makes the

work very slow. This mattress fits the

surface of the ground and adapts itself

to it in case there is any scouring going
on, and the ground is being undercut by
the current. To date there have been

laid 17,500 sq. yds. of this type of revet-

ment and about 9,000 sq. yds. more are

to be laid.

The important thing in laying these

blocks is to see that they are extended
far enough out from the slope, to afford

protection to the bank in the event of

the current starting to cut under. If

they are not extended for a sufficient

distance out, in the first instance, they

will, after the current has cut from
under tlicm, hang vertically downward,
thus throwing an extra strain on the

slab and offering little or no protection

to the bank. As the cutting continues.

of the top. This wall extended from
Central Avenue to Kansas Avenue, a

distance of about a mile. Our harbor

line ran within from 6" to 18' of this

wall, and this made the revetment work

Fic. 3. Sectional Sketch Showing Arrangement of Tracks, Retaining Wall and Levee

the lower portion of the slab is con-
verted into a cantilever beam, with this

load concentrated at the end ; there can
be but one result, that of the slab break-
ing off.

Difficult Service Construction: As be-

fore mentioned, the work on both sides

of the river was divided off into dif-

ferent length sections, ranging in size

from a few hundred feet to over a mile.

On this particular section the Kansas
City Southern Ry. Co. built a heavy,

high retaining vv'all of reinforced con-

crete. On the west side of this wall was
their subway, while on the east side our

levee came up against it to within 6"

for this section a very difficult job.

Where the wall was low and the space
between the revetment and the face of
it was only 6", a derrick was rigged on
a flat car, which also had the mixer and
the engine mounted on it, and the slabs

were poured from that.

The material was brought to the mixer
by wheelbarrows, loaded out of adjoin-
ing cars, and the mixer emptied into a
trip-bucket, which was raised when full

by the boom of the derrick and swung
around so as to empty into the chutes.

One of the greatest difficulties of this

outfit was the time lost in switching, for
this was on the main line of the K. C. S.

Note the growth of vegetatn
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Ry. track, and the entire outfit had to

be moved every time a train passed. This

meant considerable delay, with the en-

tire gang and plant shut down, which

ran the cost up rather high.

When the harbor line left the wall for

such a distance as would allow room
for the mixer, the plant was placed in

the widest part and a narrow-gauge

track laid both ways as far as possible.

The mixer then emptied into side-dump

cars and was hauled by a mule or

pushed by two men to where the slab

was to be poured.

On the lower end the wall and the har-

bor line ran parallel for a distance of

about 2,000 ft., and the available room on

top was only 2'. The contractor laid an

18-in. gauge track on this top and got

some end-dump cars. He then built a

platform for his mixer and plant at that

point where the harbor line leaves the

wall and where he could unload his ma-
terial from cars, shoveling it over the

wall. Two men pushed the cars from
the mixer to where the slab was to be

poured, and 3 cars were used. This

made it possible for one to be at the

mixer, one at the middle switch, and
one at the slab.

Under ordinary conditions, where the

contractor had the full width of the

levee to work from (30'), the average

run was about 750 sq. yds. or 135 lin. ft.

per day; but under the conditions men-
tioned above the run was only about 465

sq. yds. or 84 lin. ft. per day. These
figures are based on a length of slab of
50'. The Municipal Contracting Co. had
all of the revetment work over the en-

tire district, sub-letting it from Callahan

Bros., who were the principal contrac-

tors.

A Home-Made Chicken House
Readily Made of Concrete

One of the most satisfactory things

about concrete is that it may be used
for almost countless purposes about the

home and on the farm. The poultry

house shown herewith is an example. It

is literally home-made and answers its

purpose, as well as though planned and
built at great expense. The very rough
wall is not in the least a disadvantage.

A far more pretentious structure might
have the same crude surface and look

well. It would be an easy matter to

have vines and flowers growing along

such a wall. This poultry house rep-

resents the advantages of concrete for

buildings of this kind. It is vermin-
proof and fireproof. It will never

deteriorate or require any repairs. It

is a perfectly practical, sanitary and
economical building, representing a

saving over other materials, both as

to the first cost and as to maintenance.

It was constructed without skilled labor

and may be duplicalea by any intelli-

gent farmer or poultry bree'^ler in-

formed as to the most elementary prin-

ciples of concrete construction. The
house is now in use and is entirely

satisfactory.

Two Methods of Treating Con-

crete and Reinforced Concrete

An article in a recent issue of "Le
Ciment," the leading French paper

devoted to Portland cement, is of in-

terest in showing the cleverness with

which French writers draw interesting

comparisons from general topics. The
article follows

:

We have noted in our foreign ex-
changes two types of construction well
calculated to show two opposite meth-
ods of treating the architectural side

of construction in concrete and in rein-

forced concrete.

One is graceful from the point of
view of the architect and the other is

simple, but at the same time imposing,
from the point of view of the engineer.
The first construction is an observa-

tion tower erected on the road from
Dresden to a neighboring watering
piace, known as Weisser Hirsch, in

order to give a view of a park belong-
ing to the first named city. It replaced
a wooden tower whose height of 6 m.
became too low as a result of the
growth of trees in the neighborhood.
An engineer in the City of Dresden,
Professor Erlwein, who had the matter
in charge, designed the construction in

reinforced concrete, to which he was
able to give an artistic appearance of
the highest order. The base is 8-sided,

the shaft cylin)!rical and the capital

had 13 sides, surmounted by a cupola.

Two platforms are provided ; the first

at 4.o0 m. from the ground, the second
16.30 m. The total height to the point
of the lightning rod is 25 m. Concrete
foundations rest upon rock which is

found at a distance of more than a

metre below ground. This concrete is

composed of 1 part of cement to 6 of
sand and 8 of broken stone, or only 5

of sand and 7 of broken stone.

The cylindrical portion, with its 14

half-circular columns of reinforced con-
crete set 1.50 m. center to center,

narrowing at the top and crowned by
circular arches, is the portion that pre-
sented the greatest difficulty in con-
struction, since it was not possible to

make use of wooden centering without
using mixer on the platform or hoists
for the mixer.
The second work, of which only a

brief description is given, is a grain
elevator at Montreal whose practical

use does not demand architectural

treatment. Although the engineer who
designed the building did not have the
architectural appearance of the build-

ing in mind, it is well known that rein-

forced concrete of itself produces a
somewhat aesthetic effect, if only by
the simplicity and dignity of its lines.

With its towers rising from the 4-sided

figure of the whole, the construction
recalls that of the mansions with super-
imposed terraces which are observed in

certain Italian cities.

This elevator was constructed entire-

ly in reinforced concrete by the John
S. Metcalf Co., Montreal. Several
elevators of the same kind are in con-
struction and will be completed in three
vears.

Changes Are Made in Mid-West

Show Dates

Plats for the Mid-West Cement Show
of the Nebraska Cement Users' Asso-
ciation, at Omaha, may be obtained by
addressing the secretary, Frank Whip-
perman, Omaha, Neb. Dates for the

show are : Feb. 4 to 8, inclusive, 1913,

with Feb. 3 to install, and Feb. 10 to

go out. This is a slight change from
the dates first announced. The show
will open on Tuesday instead of on
Friday, and will close Saturday night

instead of Tuesday. This change was
made in order to accommodate the

Hardware Dealers, whose show imme-
diately follows the Cement Show. Pros-

pects for a more successful show have
never been brighter. The secretary has

filed a large number of applications for

space. He is also receiving quite a

number of inquiries regarding the show,

from men interested in concrete prod-

ucts, and from prospective home build-

ers.

Roughly Built but Serviceable Chicken House
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Some Conckeie Guard Rails

Guard Rail—A New Concrete Product

A reinforced concrete guard rail, de-

vised by J. Y. McClintock, County En-
gineer of Monroe county, Rochester, N.
Y., has. been adopted as standard by
the New York Commission of High-
ways, and is now used in preference

to the old, continually rotting and
breaking wooden rail. The rail is

manufactured at a plant near Roches-
ter, by the Concrete Guard-Rail Co.

Detailed drawings of this work are

shown in the accompanying sketches,

Figs. 2 and 3.

This guard rail consists of posts

which are usually 5" x 7" x 6' 6". These
are set in the ground, usually to a depth

of 3' 6", and are anchored into the

embankment by anchor blocks 2' long

and 7" X 4" in section. These blocks

are held to the posts by means of -)4-in.

galvanized steel rods 3' long. A rod

passes through a hole in the anchor
block and through an.other hole in the

post just below grade and is held by
nuts. The top of the post is rounded
to, a 5-in. radius so that when the rails

are set in position slight variations in

grade will not interfere with the set-

ting of the work. The top rails are 9"

wide, 7" thick, and middle sections are

made 8' long and end sections are 8'

6" long, so that one end of the rail pro-

jects over the last post in the line, to

give it a linished appearance and to in-

sure solidity of its position. The un-
der side of the rail is cored so that

the walls on sides and top are 2" thick,

and to give additional strength, there

are three webs 2" in thickness. It is

planned to set up the pieces so that the

top of the rail is 3' 2" above grade.

The only variation, to suit require-

ments of grade and alignment, are in

the top rails which are made with many
different mitered ends to get any curve

desired.

Top rails weigh about 325 lbs. each,

posts about 225 lbs. and the anchor
blocks about 53 lbs. Taken together,

the units weigh about one ton to every
26' of rail as set up. For this reason,

it is manifest that the plant near

Rochester cannot ship over a very large

territory and the guard-rail company
is now figuring on a 4)lan to sell the

patented molds to products manufac-

turers in other sections of the country,

rather than try to push the sale of the

manufactured rail themselves over a

territory larger than freights will per-

mit to be covered effectually.

The plant near Rochester is an out-

door establishment so far, having been

in operation since early last summer.

The demand is so great for the rail that

plans are under way to enclose a large
factory space so that the manufacture
can continue throughout the winter.
The plant at present consists merely of
sheds for the storage of reinforcing
steel, molds, and so on, and a large
concrete paved area which is the cast-
ing floor.

In laying out th.e work, one man
works ahead of the concrete gang, plac-
iig the galvanized iron trough-like
I'irms (16-gauge galvanized iron),

\hich weigh about 25 lbs. each, and
iliis man also puts in the heads to form
I lie ends of the top rail. Two men
v\ heel concrete. As will be noticed in

ig. 5, molds are placed so that there
re wide aisles at the ends. One con-

crete wheeler works in each aisle.

Three men put in the concrete, which
is a good gravel mixture made quaky,
and varying somewhat in proportion
with the nature of the gravel coming
from the bank. These three men
shovel in about 1" of the material antt

then place the reinforcing, which is the
American Steel & Wire Co.'s triangular
mesh No. 38, weighing 1.51 lbs. to the
sq. ft. More concrete is put in to bring
the bottom layer to 2" deep, then the
pieces to form the cores are inserted

and clamped in place. Cross-braces,

which fit over the flanges of the molds
are provided with clips, which hold the

reinforcing mesh (which has been pre-

viously bent on a special machine) in

its proper position, while the remainder
of the concrete is put in. The concrete
is carefully tamped in against the sides

of the form to be sure to get smooth
surfaces. The casting complete, the

rails are left in the molds, usually two
days, depending largely upon weather

conditions, when they are turned over

by means of a special tool which grips

the flanges of the molds. Afterward,

these molds are removed and carried

to a new position for further work.

Before the rails and posts are put in

the stock piles, they are gone over care-

fully by a finisher whose business it \s-

to touch up all slight imperfections.

The rails are marked with proper let-

ters and numbers to indicate for what

angle they are intended. This system

of lettering is shown in Fig. 3.

Since last summer, the plant has em-

ployed about 40 men and with such a

'-0
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Fic. 2

—

Section and Elevation of Guard Rail
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Fig 3—Three of the JWany Shapes in Which Top Rails are Made, Showing how the System Accommodates Itself to Ancles; Detail of

Posts; Below, at the Left, an Isometric \'iew of the Top Rail Inverted to Show Cores and Webs; Detail of

Anchor Block at the Right, Below

force, using hand-mixed concrete, wheel-

ed in barrows to the men, it has been

possible to make 1^ miles of guard

rail per week, at 10 hours a day. Six

men made 113 rails 8' long in 10 hours.

Three men made 149 posts in 10 hours.

The -Vj-in. hole in the posts and

anchor blocks through which the gal-

vanized steel rod is inserted, is made

by using card-board tubes in the forms.

In New York state, it has been found

that the rails can be manufactured at

a profit and sold to contractors, who

set them up and make a profit at a

price to the public of $1.00 per foot of

guard rail.

In the report of the New York State

Commission of Highways of 1910, it

was pointed out that some good substi-

tute should be found for wooden guard

rails. The report says :

The weakest part of the guard rail

as built under the present standard is

the posts which rot off below the ground

line, causing the guard rail to become

insecure and to lose its alignment, thus

presenting a very bad appearance.

Assuming that a wooden guard rail

will last eight years, the depreciation

charge is approximately 3 cents per

foot per year. Adding to this the ne-

cessary cost of painting and straight-

ening of 3 cents per year, we would

have an annual cost of 6 cents per

foot per year for wooden guard rail.

On January 1, 1910, there were 1,3S3,-

220' of guard rail in the State. The

annual cost of maintenance of this

guard rail at the above figure would

be $82,993 per year. It must be borne

in mind that this item is constantly

increasing with every new road which

is being built. Assuming that the ratio

of number of feet of guard-rail built

to the mileage constructed will be main-

tained with the balance of the high-

ways constructed from funds under the

[841

$50,000,000 appropriation, and assuming

the above figure of annual cost per

foot, we would have an annual cost of

the maintenance and guard rail on a

total of 7,500 miles of $290,425. .A

number of thousand feet of guard rail

have been removed within the year and

the slopes filled out so that the points

from which it was removed were not

dangerous to the traveling public.

Assuming that the above figure of 6

cents per foot per year is correct for

the annual cost of such guard rail.

$1.25 per foot could be expended in

eliminating this guard rail, and the cost

lo the State eventually would be less.

If some form of concrete or pipe rail

or even the guard rail with concrete

posts could be substituted for the pres-

ent standard form of guard rail, the

annual cost of this item could be ma-
terially lessened.

It is pointed out by manufacturers

of the concrete guard rail that the ordi-

nary wooden rail, when new, will sus-

tain a pressure not to exceed 2,000

pounds, while the hub guard will break

under a pressure of a few hundred

pounds, and it is claimed for the con-

crete guard rail that it will stand a

pressure of 12,000 pounds. It is also

pointed out by the manufacturers that

while it is understood that no fence

can be built and maintained in true line

and grade indefinitely without readjust-

ment, due to sliding or settling of the

embankment, or action of frost, the

concrete rail is designed to permit of

reasonable settlement without injury,

and is comparatively easy to readjust.

With readjustment, it is believed the

rail will be everlasting. It has no metal

fastenings, and the top rail is held

merely by being locked in place length-

ways and sideways. The joints between

the contiguous rails are not intended

to be absolutely tight but to have suffi-

Rail Guarding .\pproaches to a Co

Decciuher. IQI2
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—

Molding Floor of the Concrete Guard Rail Plant, near KuciiiisitK
Hanged form of the mold is shown distinctly and also several types of end pieces which are inserted

le various end joints; the gravel bank which supplies the aggregate is shown in the background.
the galv trough,

cicnt play to mci-t requirements in set-

ting.

In addition to the ordinary type of

posts, the posts are made in short

lengths -with the reinforcing bars pro-

jecting at the bottom, so that they may
be set into the tops of retaining walls

and bridge parapets. If such specially

constructed posts are not immediately
available on the line of work, it is said

that two men with a hack-saw can cut

ofT a post in twenty minutes, in case

a short post is needed where rock is

found cldsc under the top soil.

Bureau of Standards to Exhibit
.\ most olal)orate and instructive ex-

hibit will be made at the Pittsburgh

Cement Show, Dec. 12-18, 1912, and at

the Chicago Genient Show, Jan. 16-23.

1913, by the United States Bureau of

Standards, Department of Commerce
and Labor. Large space has been taken

and a brief outline of the character of

the exhibit and demonstrations is as

follows : Various cement test pieces, ap-

paratus used in testing cement, appa-

ratus for standardizing sieves and spe-

cific gravity bottles, an exhibit of con-

crete electrolysis test specimens, a chem-
ical exhibit showing the standard meth-
od of analyzing cement, a strain gauge
with diagrams showing the value of
an interferometer mounted on a con-
crete test beam showing the possibili-

ties of precise measurements, various
types of pyrometers for high tempera-
ture reading, clay and lime test speci-

mens, with, perhaps, several other pieces

of apparatus illustrating the scope of
the Bureau's work. This exhibit will

be accompanied by various diagrams
and photographs and a collection of the

publications of the Bureau.

Charles Stevens, aged 30 years, a ne-

gro workman at the plant of the Edgar
Thompson steel works in Braddock, Pa.,

had a unique experience with a concrete

mixer at the plant Oct. 14. While work-
ing on the mixer, Stevens lost his bal-

ance and fell into the hopper. He was
dug out by fellow workmen at the end
of the machine where the mixed con-
crete comes out, a sorry looking sight.

He was revived and sent to his home,
little the worse for wear, and was at

work again the next day.

On some recent work in New Orleans,

corks have been used to plug the holes

left by the form bolts in the concrete

walls. The corks are made slightly

larger, driven in a little way. and the

hole pointed up with well compacted
mortar.

December, IQI2 [S-M
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COMMENT
Lower Taxes If the fire menace

for Fireproof were a contagious dis-

Buildings «ase, municipal, state

and federal authori-

ties would take drastic and effective

measures to stamp it out. If we could

build liealtli to combat disease, as we
can build fire-resisting buildings to les-

sen the fire loss, every encouragement

would be given to such structures.

Given two buildings, side by side, one

an old, poorly-designed fire-trap, the

other a modern fire-resisting building,

why should these buildings be taxed on

the same basis? One building is a fire-

breeder, and a fire feeder ; the other,

with walls of reinforced concrete, steel

sash and wire glass, is almost a fire-

fighter as it stands." It can not only

not burn itself, but to all spread of fire

it offers a check.

Fire insurance protects well-designed

concrete buildings at a decided conces-

sion in rates. Why should not tax

rates recognize this condition, and bear

less heavily on buildings that are an

asset to the city as a whole; and bear

more heavily on the fire-traps? Why
not make it an inducement for owners

to tear down fire-traps and build fire-

proof buildings? Individual responsibil-

ity, brought home in an effective way,

will alone reduce the fire hazards in our

American cities.

Graded Aggre- A dense, well-graded

gates for Con- aggregate is an essen-

crete Work '''' '" concrete con-

struction. Supply
companies now sell sand and crushed

stone at so much per yard, or so much
per ton. Would it not be possible to

have at the depot, the source of supply,

crushing plant or gravel bank, equipped

to produce a graded aggregate ready

for a definite proportion of cement?
Instead of hauling to the job the sand
and the crushed stone separately, why
couldn't they be scientifically combined
at their origin, and brought on to the

work ready for the cement?

Concrete in the field would then

have 2 component parts only, instead of

3 ; and the aggregate would have one
requirement only : it should be of the

maximum density.

This suggestion has been made sev-

eral times in the past few years. Sup-

ply companies might well take it under

consideration. Better proportioned con-

crete would undoubtedly result from its

use.

Competition— The effect of compe-

Which Way, tition may be disas-

Up or Down? t™"^ o"" '' ^^y ^^

highly beneficial. The
result depends upon the choice to com-
pete downward or upward. In other

words, it is the old, old trade slogan,

"not how cheap, but how good."

This is not a meaningless trade plati-

tude—or at least it should not be, and
we are reminded now and then quite

forcefully how fine it would be in every

industry if the fundamental truth of

that maxim could be made to underlie

all work. Put aside, if you will, the

ethical consideration. It is a crass,

commercial proposition. It means dol-

lars and cents and lasting prosperity.

One of the reminders comes in the

form of a letter from a concrete prod-

ucts manufacturer, of whose desire to

do the right thing we have no question.

He says : "My competitor works en-

tirely by hand and cures by the air and

water method. Block which he makes
are neither square nor are they of a

proper mixture. His price for an 8" x
8" X 20" block is 8c. That has been

his lowest figure. The usual figure is

9c. You can readily see that the block

business is nearly profitless in this vi-

cinity. I make block 8" x 8" x 16", and

in order to compete in price for a given

wall area I would have to go below his

figure of 8c per block. I decided to

try making a better block and I found

that by using a certain bank gravel I

could use such a mixture as to get a

good block to sell at a profit at 8><c.

I found that I could economize in my
methods by using steam curing and I

now turn out a good block (for the

kind) and readily outsell my competi-

tor."

That phrase within parenthesis is de-

plorable
—

"for the kind." In it is told

quite plainly that this man knows how
to make much better block ; that he

would much prefer to make better block.

Why not make up some products with

concrete block which have quality, which

have texture and general appearance to

command attention and admiration?

Get in a few jobs of this superior prod-

uct. Teach the public the difference

between good concrete block and bad

concrete block. It doesn't take the pub-

lic long to become discriminating in

such matters, and anyway, the patron-

age of that portion of the public which

is not discriminating is not worth hav-

ing. The 8-cents-poor-block man could

soon be forced to the wall, or better

yet, be forced to mend his ways and

enter into a decent competition for

quality's sake. The manufacturer can

add this quality for a few cents per

block but the added value to the public

is much more than the few cents.

People are willing to pay for quality.

The manufacture of products with qual-

ity is more satisfactory to the buyer

and more profitable for the seller.

Concrete High- It has been a very

ways and Race general thing in our

Development American farming life

for the young man on
llie farm to own a horse and buggy.

This equipment served its main purpose,

when, spick and span, on Sunday after-

noon, it carried its owner to see "his

best girl"; or, on week nights, it may
have brought "them" home from some
neighborhood social affair.

With ordinary dirt roads, and a horse
and buggy, the calling zone, the area in

which a young man of the farm could

conveniently call on a girl, and get home
at any decent time without starting

home almost before he had arrived,

would probably have a radius of 10

miles. Unless he broke away from the

farm, went to the city, and made his

acquaintances there, his selection of a

wife was restricted, and was not neces-

sarily, but probably made from among
those people living in the territory

reached conveniently by a horse and
buggy over dirt, and often muddy,
roads.

In those yesterdays, when everybody
rode bicycles, and the streets were con-

sidered dangerous because of rapidly

moving cyclists, the young man of the

farm had his wheel, and his zone of

acquaintances was enlarged. Today, to

an amazing extent, the automobile is on
the farm, and 40, 50 and 60 miles are

more probably the limits in which the

young man can have his friends.

Today, and tomorrow, the concrete

highway makes possible the best use of

our wonderful automobile development.

The farm is brought to the city, and
the city to the farm. Isolated country

hamlets are rapidly becoming a thing of

the past. Interurban electric cars, auto-

mobiles, motorcycles and concrete roads

are making the people one. A larger

circle of acquaintances means better and
more careful selection of husbands and
wives, better mating, better homes and
children—a better race. The entire de-

velopment of better means of communi-
cation, in which concrete roads have
played such an important part, is prob-

ably of far greater real good to the

girls and women of the farm than to

the boys and men. Heretofore, an
aeroplane would have been the only

means of travel to free them from the

grim bondage resulting from impassable

muddy roads. We are entering into a

new era in race development, and low-

cost permanent concrete roads will be

an important factor.
* * *

Concrete Sign and permanent "label"

Boards for is an essential in

Highways '^, correct, intelligible

highway construction.

The painted sign board (wood, of
course) has been in use from time im-
memorial. Concrete is the material for

highway construction. Why couldn't

the direction signs be formed of con-
crete boards, with the letters indicated

by a suitable inlay, tile, metal, or a

dififerently colored concrete? We ven-

ture to predict that before long, con-

crete sign boards and molds for mak-
ing them, will be on the market.
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Concrete Pave- Under a testing ma-

ment Best chine devised to sub-

Under Test J'"" pavements to the

same kind of wear
and tear which they undergo on heavy
traffic city streets, one-course gravel

concrete, laid under the specifications of
the County Road Commissioners of
Wayne County, Michigan, has outlived

four difTerent makes of vitrified paving
brick intended to stand just such wear.
Furthermore, it has outlived granite

block—not to mention creosote wfood
block and common cedar block.

An account of this test, made by the

Department of Public Works of the

City of Detroit, will be found elsewhere
in this issue, together with photographs
which tell the best part of the story.

The really remarkable thing is that the

creosote wood block, next to concrete,

stood the best, aside from the punc-
tures made by the calks on the shoes

which are a part of the testing equip-

ment.

The machine with which this test has

been made was devised (and on it a

patent applied for) by John C. McCabe,
Boiler Inspector for the City of De-
troit. Mr. McCabe estimates that the

test to which the sample sections of

pavement have been subjected is equiva-

lent to from 10 to 15 years' wear
on heavily traveled city streets. The
brick sections are worn down from one
to more than three inches and one sec-

tion of the brick pavement had to be

replaced before the test could be con-

tinued because it was so mashed to

pieces that it interfered with the prog-

ress of the testing mechanism. The
granite block was worn down in most
places considerably more than an inch.

All these block pavements have given

way irregularly—in patches—so that

further wear aggravated the condition.

On the other hand, the concrete shows
scarcely one-quarter inch of abrasion,

and this abrision is even over the en-

tire surface traveled by the testing

wheels and shoes.

No matter how accurate is Mr. Mc-
Cabe's estimate of the period of pave-

ment service which the machine has re-

produced by its ability to accelerate the

wear, the lesson in comparisons shown
by the existing sections of pavement af-

ter the test was completed, is an im-

portant one. It will surprise many of

the best friends and advocates of con-

crete, who have been backward about
advocating its use for pavements except

for country highways and for light-

trafific streets.

The result of such a test is sure to

be followed by trials of concrete on
heavy-traffic streets in many cities.

* * *

"The American At the Kansas City

Concrete convention of the Na-

Association" ^'°"^1 Association of

Cement Users last

March, the matter of a change of name
was referred to the executive committee.
In the April issue of Cement Age, a
correspondent suggested the name
"American Concrete Association." as

especially well suited to the work that

this body of men is doing. As our cor-
respondent said at that time, such a title

would be definite, inclusive, comprehen-
sive and brief. The National Associa-
tion will do well to take this under
consideration.

Transverse .Attention is called to

Reinforcement a correspondent in

for Columns ''^'^ issue who sug-

gests a rather ingeni-

ous way of placing horizontal reinforce-

ment in columns. The value of rein-

forcement in planes at right angles to

the axis of compressive stress has been
the subject of much study. At the

meeting of the National Association of
Cement Users (Chicago, February, 1911)

an interesting paper was presented on
the reinforcement of horizontal or in-

clined compression members. A fabric

or expanded mesh, the size of the cross-

section, is inserted at right angles to

the axis of compression. This would
serve very well for bridge and beam
work, but in concrete columns the field

problem of accurately placing and hold-

ing in place such a reinforcement ap-

pears almost insurmountable; and, so

far as we are aware, no attempts have
been made to reinforce vertical col-

umns horizontally. With this in mind,

the suggested "wire cage" arrangement
has more than usual value, and should

be of interest to our readers.

Concrete in our Some time ago, in an

Terse, Verna- editorial on the com-

cular Tongue pletion of the base

ball grounds for the

New York "Giants," we referred to the

interesting fact that the "fans" who
used to refer to a stupid player as hav-
ing a head of "solid ivory," now refer

to that part of his anatomy as "solid

concrete." Concrete should be dense,

and this quality of it is often applicable

to certain people's heads.

Good concrete should also be hard,

and in one of our recent comic operas,

this quality is referred to by the "newly-

rich" character, who, mixed up on the

phrase, "an iron hand in the velvet

glove," and trying to arrive at a similar

meaning, very gravely referred to "the

concrete head in the velvet cap."

We are glad to see that the crowd,

even in the vernacular, considers con-

crete dense and hard. Good concrete is.

Again the Decor- Often have we urged

ative Value possibilities for beauty

of Concrete which lie in concrete

properly and taste-

fully used. In this issue we are able

to give further evidences of such uses

in the illustrations showing the park

improvements designed by Arthur
Ware for Hoboken, N. J. All such

work as this does more than volumes

of theorizing to bring about a more
general use of concrete for rich or

simple decorative effects, where free-

dom of design is a thing to be sought.

We do not urge the material for this

purpose because it is cheaper—though

it is vastly more economical—but be-

cause, as we have said before, it yields

so readily to the touch of the artist

and makes possible so broad and gen-
eral or so delicate and intricate an ex-

pression.

Testing a Concrete Bridge

On a bridge recently compk-te<l in

England, a rather unique test was car-

ried out. The bridge was loaded with

water. Strange as this may at first seem,

it was very easily and cheaply done.

The floor system of the bridge is car-

ried by columns on 3 reinforced con-

crete arches. The clear span is 57', and
the rise 8' 3". The parapets are solid

concrete with sunken panels. In pre-

paring for the test, a clay dam 3' thick

at the base, and 1' thick at the top, was
built at either end, and the water was
conveyed through a ZYz-'m. hose. The
load was applied in 8 hrs., and although

it exceeded the required loading of 250

lbs. per ,sq. ft., the deflection at center

was only 1/16". The water test load

was rapidly and easily applied and re-

moved, at a very low cost. It would be

a very easy matter in situations where

water service is not available to pump
water from the stream which the bridge

spans.

Concrete Construction a Good In-

vestment

George W. Brown, Hancock county,

O., writing to Successful Farming,

makes the following statement

:

Three years ago we built a pair of

concrete gateway posts at the road side

approach of our farmyard drivewav

which adds $100 in appearance and
attractiveness to our farm home, and

only cost us $1 each, the price of the

cement used in their construction.

The stone and sand used were taken

from the bed of the creek running

through our farm. A wooden mold
was made from light boards, shaped
18" square at the base, and 10" at the

top. When we added a cap to the 4-fi.

pyramidal form, after our own design,

to match the iron bracketed fencing

which encloses our lawn and garden,

the entrance way was artistic and im-
pressive. As we filled the forms up
with concrete, we set into one post a

pair of supporting gate hinges and a
latch into the other in the proper place.

An artistic iron gate and a stone fence
finish the farm yard enclosure complete.
The value Mr. Brown puts upon his

concrete posts is not unreasonable. They
will suggest to every passerby that here

is a good farm in good hands. People

are always favorably impressed by im-

provements of this character. Properly

designed and well-placed concrete con-

struction is always a good investment.

Beginning Nov. 1. the Dominion of

Canada restored the duty on cement.

In the four months' freedom from
duty, nearly 800,000 bbls. of cement
were imported to Canada, chiefly from
the United States. Shipments in this

period were nearly double those of the

preceding four months.
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The Questions and Discussions in this

Department are of interest and real

value. Speaking of our questioners, we
earnestly ask readers to discuss the

questions submitted. For men in field

and office, let this be a real consultation

section, an exchange of ideas, among

those who have, and those who have not,

solved some of the problems of struc-

tural concrete. Questions and Discus-

sions are cordially invited.

215. Automatic Briquette Testing
Record

"Js tliere any briquette testing ma-
chine on the market which wilt auto-

matically record on cards, by means of

diagrams or otherwise, the breaking

toad and strain curve f"

215. A Transverse Testing Machine :

Discussion by Thorsten Y.

Olsen.*

The tensile test for cement has been

developed mainly because it is the least

expensive test for the purpose. The
small tensile test machine is compara-

tively inexpensive, thus enabling a

large number of cement users to test

their cement and see that it comes up

to the established standard for this

test.

An autographic machine for testing

briquettes in tension can readily be

made, but at great expense, and would

be of but little value, because the

amount of stretch or elongation in ce-

ment, especially in present briquette

form, vifould be exceedingly small,

measurable in ten-thousandths of an

inch only. This fine measurement, which

must be exceedingly accurate, makes the

expense or cost of such a machine all

the greater. The present form of bri-

quette is such as to eliminate all stretch,

as much as possible.

Autographic testing machines have

been made for testing other material,

such as iron and steel. On these ma-
chines cement and concrete also in both

tension and compression have been test-

ed, but owing to the expense of the

machine and the time required to make
such tests, they are not practical from a

cominercial standpoint for cement test-

ing.

Considering the uses of cement, the

compression and transverse tests are,

in our opinion, the proper ones for

cement or concrete. A number of the

cement mills and large users are urg-

ing the compression test as a standard

in preference to the tensile test.

The compression test of cement has

the same disadvantage as the tensile

when considering an autographic ma-
chine for the purpose, as the compres-

sion is so small, measured by a highly

magnifying recording apparatus only.

.'\n autographic machine, with microm-
eter attachment, will automatically re-

cord the stress-strain diagram of such

•Philadelphia.

cement or concrete compression tests,

just as well as the tensile test of the

satne material.

To make a successful autographic

testing machine for cement or concrete,

that will at the same time be a com-

mercial machine, I would recommend

the transverse test, in preference to all

others. I would recommend a machine

of the type shown in the accompanying

illustration, which would be a commer-

cial machine and would automatically

trace the stress-strain diagram.

I would prefer a test specimen 1"

square in section and 12" between sup-

ports (specimen LS" long), as with

this size specimen considerable deflec-

.\ Machine for Transverse Testing

tion could be obtained. The same ma-
chine could, however, be arranged for

a test specimen 2" x 2" in section and
12" between centers, so that tests of

both sizes could readily be made on

the same machine.

The results of an autographic trans-

verse test should be more reliable also

than any other, as the method of hold-

ing and shape of specimen are good, and

the deflection such as tO' be quickly and

accurately recorded by a simple and

comparatively inexpensive machine.

In the machine illustrated the speci-

men is placed as shown, and as the

operator gradually turns the hand

wheel, the pressure is applied and

weighed by pendulum balance and the

stress-strain diagram recorded on the

data sheet. The data sheet is of such

size that it can readily be filed away
for reference and the deflection at any
point or load may readily be determin-

ed to a thousandth of an inch.

The pendulum weighing system is a

very accurate automatic weighing sys-

tem, and is arranged so that two mag-
nitudes of curves may be obtained, de-

pending upon strength or size of test

bar.

This transverse tester was designed

by Tinius Olsen with the thought that

this test would be the ideal one for the

purpose with a machine of low cost on
which an autographic record of test

could be made in as little time as it

takes to make the present tensile test.

254. Steel Mixing Board
"We have been considering the value

of steel mixing boards for hand mix-

ing of concrete, and hare wondered if

there were any data available as to the-

best size, etc."

254. Discussion by C. M. .Mullen*

In discussing this question the writer

can only^state that he has never used

a steel mi.xing board, and does not con-

sider that the market for this equip-

ment would be very large.

With the high cost of labor, tlie dif-

ficulty of getting labor, and the ef-

ficiency of the out-put of this labor, I

would say that practically all concrete-

from now on will be mixed in a me-

chanical mixer of some kind.

A mixer salesman was in our office

recently, endeavoring to sell a small

but complete hand-pDwer mixer for

$75.

A friend of the writer's used steel

mixing boards several years ago.

These boards were 5' wide by 12' long.

Finding that he had little use for them,,

he disposed of them some time ago.

There are a few places where steel"

boards might be used to an advantage,

but they are so rare that the writer

would hardly term the steel mixings

board a marketable article. One of the

greatest objections to them is the neces-

sary weight.

266. Hydrated Lime, and Its Use
fl'iV/ vi'" please tell me exactly zvhat'

hydrated lime is.' Hoxv is it made and

how used' I understand that it is used'

with Portland cement in concrete to-

make a zsehiter and more dense material..
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What detailed injoninUiun can you lei

me have on this'"

2G(i. Discussion by Richard K. Meade*
Hydrated lime is nothing more or

less than dry slaked lime. When a

mason slakes hmip lime, he places it

in a mortar box and adds a quantity

of water n.:)t only sufficient to slake the

lime but to do more than this. The
excess water remains in the mortar box
and forms with the slaked lime a paste

or putty. It is possible so to regulate

the water, even where this is added in

a mortar box. as to have a dry powder
result, but as it is troublesome to do

this and there is no special advantage

in doing it, the excess water is always

used.

Chemically speaking, hydrated lime is

a compound of lime and water known
as calcium hydrate. It always contains

76% lime and 24% water. It should

not be confounded with air-slaked lime,

which is also a dry powder and which

consists of calcium carbonate for the

most part. This latter o.impound is

chemically the same thing as limestone

and hence has no mortar properties.

Hydrated lime is made by machinery

in a specially designed plant. The steps

consist of first crushing the lump lime

to pea size and under. The water and
limj are then mixed in a special ma-
chine called a hydrator. This latter

mixes the lime and water and hydrates

or slakes the former. The water is so

proportioned as to give a dry powder.

After leaving the hydrator the slaked

lime is bolted or sieved in order to

get rid of any core which may have

been in the lime or any unslaked part-

icles of the latter. It is then ready for

the market.

The advantages of hydrated liine are

that it may be kept and stored without

great depreciation of value and with-

out fire risk as would be the case with

lump lime. It is ready slaked and hence

the mason is saved much trouble, time

and space occupied by mortar boxes,

etc. To the cement worker it offers the

advantage that it is a dry powder like

cement and may be mixed with the

latter.

Hydrated lime is added to cement to

make a lighter and more dense con-

crete. It is well known to cement work-
ers that an addition of 15 to 20 lbs,

of hydrated lime to each bag of cement
(U5 lbs.) will not affect to any serious

degree the strength of the concrete made
from this cement. The concrete will be

considerably lighter in color. I do not

think that absolutely waterproof con-

crete can be made by using hydrated
lime, but it does make a more water-

proof concrete than cement alone. For
stucoD and plaster work, hydrated lime

should always be used, as the mortar
therefrom is more plastic, and easily

applied.

When hydrated lime and cement are

used together it is the usual practice to

make a small box holding the desired

quantity of hydrated lime, and this lime

is added to the mixer or batch directly

after the cement. I think that the de-

•Roland Park. Md.

sired results can usually be obtained by

adding about 15 lbs. of hydrate per bag
of cement.

260. Discussion dy Roi-f R. Newman.*
In reference to the use of hydrated

lime, it may paradoxically be said to

be bath good practice and bad practice

—depending upon how and where the

mortar or concrete is to be used. Its

presence adds to concrete that creamy,
almost oily fluidity characteristic of the

best mortar and concrete. A mortar
wholly of Portland cement and sand
(say in the proportion of 1 to 3) is

somewhat lacking in this tendency to

flow readily, and a mason will speak
of it as "short" and will ask permis-

sion to put in some hydrated lime to

make it "butter" and spread better, to

make a fat mortar. For almost all pur-

poses this request of the mason can be

granted by adding say 8 lbs. of hydrat-

ed lime to every bag of cement as used.

The use of hydrated lime always whit-

ens the mortar or concrete and also

tends to make the mixture more dense.

Its use in concrete, however, is not to be

recommended, especially if the concrete

is to be exposed to saline or alkaline

liquids, because an excess of lime in

the concrete mixture will tend to form
soluble crystals instead of permitting

the normal formation of insoluble cal-

cium hydro-silicate or hydro-gel, which,

according to the colloidal theory, is now
recognized as the basis of the harden-

ing of all hydraulic cement.

Modern Portland cement is a care-

fully manufactured product, in which
the proper amounts of lime and clay

are delicately balanced. The delicacy

of the balance and the fineness to which
the cement is ground give it to a great

extent its cementing power. The idea

of careful balance is also carried out

in properly proportioning the amounts
of cement, sand and stone in any oDn-

cretc. The addition of any more lime

(in the shape of hydrated lime) may
disturb this general balance. The same
may also be true of the addition of

clay. If, on the other hand, the sand

and stone have brought into the gen-

era! mixture any especial amount of

either clay or lime, the addition of a

corresponding amount of the opposite

material may balance things and make
the whole mixture stronger through

what amounts to the addition of that

much more cement. For this action to

take place it is necessary that all ma-
terials considered as entering into it

shall be very finely divided. At least

75% of all standard Portland cements

will pass through a No. 200 sieve (hav-

ing 40,000 openings to the sq. in.) Some
cements pass as much as 90% through

a No. 200 sieve. This extremely fine

material is, as already referred to, par-

tially the cause of the oily fluidity of

mortars and concretes. There is his-

torical authority for the statement that

"hog's lard, curdled, milk or blood" were

specified as desirable additions to Ro-
man stucco work. Alum, soft s-aap and
certain animal and mineral oils have

also been added partly to give flow and

Riverside, Calif.

partly for waterproofing purposes. The
combinations of all possible substance

in the various patented compounds are

legion. The authority or desirability

for their use in concrete is usually nil.

Those that chance to be really bene-

ficial are those that happen to add (when
required for a balance) a little lime or

a little silica (in the form of clay, trass,

or puzzolan). It is also true that the

addition of both a little lime and a

little clay may benefit a concrete mix-

ture by combining with one or both of

the opposite substances in the concrete

mixture, or it may also be true that

certain of the patented waterproofing

compounds contain both lime and clay

and either one needed is ready to act,

while the amount of the other present

and uncombined is not sufficient to un-

balance the concrete.

The recognition of collodial action

and the addition of substances which

will aid and not hinder it, would ap-

pear to be the great point to be kept in

mind. An interesting fact in this con-

nection is that gypsum (calcium sulph-

ate) highly crystalline in effect, is pur-

posely added to cement (in amounts of

only 2% to 3%) to offset the collodial

action and retard the set of the cement.

For the chemical reactions involved

in the formation of hydrated lime ref-

erence may be had to page 2 of "Con-
crete, Its Comp.osition and Use." by H.
F. Porter, C. E. This same book in

Appendix A also gives an excellent

statement of the collodial action of ce-

ment as supported by the late German
chemist and cement expert. Dr. W.
Michaelis, Sr. It is sufficient to state

here that all commercial lime not hy-

drated when received becomes so upon
the addition of water; and while bene-

ficial to cement mortars, its effect on

concrete is, at best, uncertain and its

use in concrete, as a rule, to be avoided.

The question raised is an interesting

one and deserves wide discussion.
* * *

268. Ornamental Rubble Posts

"IVhat is the best way to build orna-

mental posts of rubble concrete—posts

2' square and 6' high? I want to use

cobble-stones about 3" in diameter for

facing."

268. Discussion by C. S. Fay *

My way to build ornamental rubble

concrete posts is about as follows

:

To make posts 6' high and 2' square

I make the mold boxes 2' square in

sections 1' 6" high. Make four of these

sections and make about 9 yokes to pre-

vent the forms from bulging with the

weight of the concrete. As it is almost

impossible to make the yokes fit exactly,

use wedges to drive them tight. Rough
lumber can be used for the forms. Put

the first section of the post mold on

the foundation previously constructed

and begin to lay up the stone which is

to form the surface of the post, piling

them up against the inside of the board

form. Back up this stone with mortar,

1 part cement and 3 parts sand, and use

just enough of it to hold the stone in

place. Then fill in the center space

•Brocton. N. Y.
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with concrete of about 1 part cement
to 5 parts gravel. I have found that

it is possible to lay up 5" or 6" of

stone around the sides, held by the

mortar, then filling in with the con-

crete. Of course, much depends upon
the kind of stone used and how well

it is possible to pile them up. Keep
up this work of laying up the stone

backing with mortar and filling with

concrete until you have reached the top

of the mold section. Then you put on
another section and yoke firmly in

place. If you are obliged to stop this

work for an hour or more it is best to

leave the surface of the post level and
smooth. Be careful, of course, not to

get mortar on the face side of the

stone for the sake of neatness in the

appearance of the finished job. Of
course, if any of the stone face be-

comes spotted, you can clean off the

mortar with acid, but the acid treated

stone is apt to look quite different from
the other stone.

270. Concrete Paving in Europe
To what extent, if any, have concrete

pavements been used in Europef
270. Discussion by Logan Waller

Page.*

Concrete pavements for streets and
highways have been in use in Europe
at least since 1869. In this year a

stretch of concrete roadway was laid

in Grenoble, France. This concrete

pavement proved so satisfactory that by
1890 it had practically superseded all

other forms. It consisted essentially of

a Telford base, on which was placed a

layer of well-tamped gravel concrete

provided with a lYi-m. to 2-in. wear-
ing surface of 1 :1 mortar.

About 1880 concrete pavements were
laid in Paris. Here, however, they

never became popular.

Concrete pavements were laid in Stet-

tin, Germany, as early as 1893. A few
years later they were also introduced

in Berlin and other cities.

Modified concrete pavements, in

which a small amount of coal tar or

some other material intended to give

'Director. Unted States Office of Public

resilience, was added, have been laid of

late years in Oldenburg, Berlin and
other places.

271. Terazzo Floors
What is terazzo? How is it m-ade

and applied? What is a good substi-

tute for a tile floor? Something a

little more showy than plain concrete

floor?

271. Editorial Discussion
A terazzo floor is made By embed-

ding in the top layer of concrete, a

hard aggregate consisting of differently

colored granite or stone particles, so

graded that the aggregate will cover a

large percentage of surface area. When
this concrete is hard, abrasive materials

used either by hand on long handles or

in polishing machines, are employed to

grind down the surface, removing the

film of cement and exposing the aggre-

gate to the best advantage and at the

same time giving the floor a smooth,

hard surface. It is a very good sub-

stitute for a tile floor and many prefer

it to a tile floor, and of course is more
attractive for the purposes to which it

is generally put than the ordinary

plain concrete floor.

272. Dampproof Walls
Do you think a double-wall, concrete

block house is dampproof? Would it

be all right to plaster right on the in-

side of the block?

"72. Editorial Discussion
There is no doubt whatever about a

double concrete wall being dampproof.
Walls made of block which leave air

chambers in the wall which are not all

connecting and continuous may be

dampproof or they may not, depend-

ing upon the quality of the block, the

extent of the air space insulation and
so on. Good concrete block make a

dry wall, under all circumstances. If

you have a double wall you are per-

fectly safe in plastering direct on the

inside surface. Under other circum-

stances it is better to fur and lath.

273. Elevating Concrete on Resi-

dence Work
"Could a continuous mixer be equip-

ped at the discharge end with a boot

and a vertical flight of chain buckets so

that in running residence walls the con-

crete could he elevated as rapidly as

mixed? Can chain buckets be used to

handle concrete?"

273. Discussion by F. A. Kershaw.*
In the writer's opinion it is extreme-

ly doubtful that an arrangement such

as proposed would be of any practical

value, owing to the many difiiculties in

the construction that would have to be

overcome. The inquiry seems to have

hit on one of the most serious of these

when it says, "Can chain buckets be

used to handle concrete?" There is no

doubt that when the material is com-
paratively dry, chain buckets would
handle it successfully, but to handle wet

or sloppy concrete, such an arrange-

ment would in our opinion be very

unsatisfactory. We think, too, that any

elevating device should be driven sepa-

rately from the concrete mixer, other-

wise we would have always the pros-

pect of the elevator stopping with all

the buckets filled when anything hap-

pens to the mixer. This, we think,

would be a very serious objection. We
regret that we cannot give more en-

couragement in this matter, but the

proposition does not seem to us to merit

274. Handling and Testing Concrete
Colors

"What ordinary 7)iclhnds can be used

for testing concrete colors; and what
makes a good green color?"

274. Discussion by C. J. Osborn.*
In regard to the various minerals

used for coloring concrete, there are

many different methods of determining
their value. No doubt the first con-
sideration the contractor has is the

shade developed, and the strength of
the color, which, with the price, are
the determining factors. These would
possibly preclude any due consideration

of anything else as applied to the color,

but it is very often found to be the

case that mineral colors which contain

"lakes" or other coloring matter, will

at first show up stronger in concrete,

and thus appear to be more econom-
ical to use, but on account of the for-

eign coloring matter therein, they be-

gin, in a comparatively short time, to

fade. If the concrete faded uniformly
it would not be so objectionable, but

unfortunately, artifically colored min-
eral colors, almost invariably fade in

blotches or patches, and so show the

difference, and as a result many a

good job is spoiled.

It will be found generally apart

from analytic and ordinary physical

tests for effective field testing, the

colors should be mixed with strong

lime, with pure cement, and also col-

ored concrete block should be washed
with acid. Colors that will not stand

these severe tests should not be con-

sidered acceptable for first-class con-

crete work.

We believe that it is the opinion of

concrete engineers, that color, in ex-

cess of 6% of the cement used, is in-

jurious to the bond and strength of

the concrete. We believe that it would
be interesting to obtain from Con-
crete-Cement Age readers, an opinion

as to the amount of color that ought
to be used, without affecting the qual-

ity of the concrete floor or structure.

There are no set rules so far laid

down that are considered a reliable

guide for a cement user, relative to the

amount of color that should be used.

Under average conditions we think that

it is' perfectly safe to use an average

of 5%. Always color the floor to the

depth of not less than %". Merely
coloring the surface is not sufficient.

"IiaJces"

[Editors' Note:—The term "lakes"

seemed to require more explanation

with particular reference to concrete
colors. Mr. Osborn discusses this

further in the following paragraph.]
The term "lakes" has particular

*Kcnt. O. *C. J. Osborn Co., New York City.
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reference to the addition to concrete

and mortar colors, of aniline, coal tar,

and similar colors. These have the

effect of brightening and increasing the

staining power of cement colors, but

they are extremely dangerous to use,

because they are fugitive, extremely

soluble and fade rapidly. In alkali or

acid, generally in alkali, "lakes" fail

and the original color is left with a

dirty appearance. No more beautiful

color is produced than the mixture of

the original mineral colors and a lake.

At the same time, the colored con-

crete thus produced is most unsatis-

factory when the color has begun to

fade. This it will inevitably do. We
recommend that under no conditions

should anything be added to the natural

mineral or metallic color. If Concrete-

Cement Ace readers have any different

views on this subject, we should be

glad to hear from them, so that we
could prove to the entire satisfaction

of the architect and contractor, that

our advice is sound, and should be fol-

lowed.

Qreen Color

[F.ditors' Note:—Since a question

and partial answer under this same
heading were published in the August,
1912, issue we have further informa-
tion from J. W. Coulston & Co., New
York City, as to suitable qualities of

green color for cement work as fol-

lows :]

First, as to prices—green oxide of
chrome, 30c a pound in bbls. of 500 to

600 lbs. A lime-proof green at 7^20 in

bbls. of 500 to 600 lbs. Prices about Ic

per lb. higher in repacked quantities,

minimum 100 lbs. These prices f. o. b.

New York.

"We consider these two greens most
suitable," says the letter, "as regards
permanency, as some of our trade have
experimented with various greens on the

market and have reported to us much
more satisfactory results with these two
qualities. The green oxide of chrome
is by nature permanent, but on account
of price, not largely used. The lime-

proof green is a very evenly balanced
cement green—not too much on the blue
nor on the yelolw. We think 5% or 6%
of either quality would give pleasing
results. We have developed some very
satisfactory results by combination of a

special strong yellow oxide, lYz parts to

1 part of ultramarine blue (preferably
a very strong grade) with a total per-
centage of color not exceeding 8% to

10%. This strong yellow oxide costs

354c in original bbls., 600 to 700 lbs.,

New York.

275. Structural Steel Cores for Con-
Crete Building

"In some of the more recent work
structural steel shapes are used exten-

sively for column cores.

In our modern city buildings zvhere

the Aoor space on the first Hoars is

valuable, the steel column undoubtedly

presents a very economical and efficient

construction. We would like to know
(a) What is the best steel shape to use

for a column and (b) What is the best

connection between the reinforced con-

crete girder and the steel column to

take care of the excessive shear?

Detail \'ie\v Showing Girder Conneciion wth Stpuctiiral Steel Column

273. Discussion by Albert K.\hn*

In regard to structural steel shapes

for reinforced concrete columns, the

questions can be answered as follows

:

(a) Steel shapes are used where it

is necessary to obtain smallest possible

column size; and therefore the section

giving the greatest amount of structural

steel is used. We invariably use either

the Bethlehem-"H" column, or a built-

up column of the same dimensions.

This allows the concrete steel to become
an integral part of the column.

(b) The best connection between

column and reinforced concrete girder

is, in our opinion, a structural steel seat

on the column web, of sufficient size

to carry the entire load in bearing.

These seats being on the web do not

appear in the finished surface of rooms,

and their stiffness is considerably as-

sisted by the concrete shell. Continuity

bars run through the web of the col-

umns.
[Editor's Note;—The accompanying

illustration shows a structural steel

column and the reinforced concrete

girder with the steel in place ready to

run. This is on work designed by
Mr. Kahn.
The girder seat can be seen below

the steel, and a small bracket at the

side to help carry the floor slab is

shown. The splice-plates are in posi-

tion, ready for the next section of the

column.
This is a flat-slab floor, with a wide

masked T-girder. Note the girder rods

going through the web of the column.

The ends of the tile were covered with

heavy cardboard before running.]
* * *

276. Articles on Concrete Boats and
Barges

"May Zi'e have reference to articles

recently published on concrete boats

and barges?"

276. Discussion

The following references are from

the library files of Sanford E. Thomp-
son, Consulting Engineer, Newton
Highlands, Mass.:

150-ton concrete freight boat used in

'Architect, Detroit.

Italy. Cement & Engineering News.
Nov., '07, p. 259.

Barges and pontoons in Italy. Engi-

neering News, Apr. 23, '08, p. 453.

Boats and barges. Cement Age, June,

'08, p. 606.

Concrete boats on Missouri river.

Cement. Oct., '08, p. 181.

Concrete boats to be built in U. S.

Concrete Engineering. Dec, '08, p, 362.

Reinforced concrete boats in Italy.

Engineering-Contracting. Feb. 10, 1909.

Reinforced concrete yacht built in

1898. Concrete. Feb., '09, p. 71.

Car floats to hold small freight cars,

Italy. Engineering Record, Aug. 28,

'09. p. 248.

Concrete barges for dredges, Panama
Canal. Concrete Engineering. April

'10, p. 83.

SoDw for coal, 80' long. Engineering

Record. Sept. 30, '11. p. 384.

Concrete scow, Welland Canal.

Cement Age. Sept. '11, p. 109.

* * *

277. "Alca" Limes and Cements
"What are 'Alca' limes and cements;

and how are they used?"

277. Discussion by E. L. Conwell*
"Alca" is an accelerating material

consisting essentially of silica, iron

oxide, alumina and lime. The propor-

tions in which these are present are so

regulated as to produce a matcral 15%
of which is able to confer hydraulic

properties on 6 times its weight of

hydrated lime. ".-Mca" is manufactured

by furnacing together the proper raw

materials at a temperature of about

3500° F. In this process the mass be-

comes molten, and is then tapped from

the furnace and granulated in water,

dried, mixed with a chemical ingredient

to render it more active and ground.

While in appearance it resembles

cement, it differs in composition. It is

furnished to the lime and cement trade

ready for use.

"Alca" lime consists of 85 parts

hydrated lime and 15 parts "Alca," and

possesses the plasticity and sand-carry-

*The .Aluminate Patents Co.. Philadelphia.
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ing qualities of old-fashioned lime mor-

tar, together with the rapidity of har-

dening and strength of gypsum plas-

ters. Alca lime is manufactured by

several firms. It is used for interior

plastering, exterior stucco, brick lay-

ing, and as a mortar for all purposes

where the strength of Portland Cement

is not requisite.

"Alca" cement consists of old-

fashioned natural or Rosendale cement

to which a small proportion of "Alca"

had been added. Experiments show

that the strength and rapidity of

hardening of "Alca" cement are very

much superior to the same qualities in

the untreated natural cement, and in

fact, approach these of Portland

cement. Owing to the extremely low

price which has prevailed for Portland

cement for some time past, Alca

cements have not been very widely used,

but with the present gradual rise in the

price of Portland cement we expect to

see "Alca" cements make a place for

themselves in the course of a few

years. _

An Inexpensive Garbage Furnace

Built of Concrete

Garbage Burner of Concrete

The satisfactory disposal of garbage

and other refuse that accumulates in

every house is something of a prob-

lem. It is a nuisance to have to bury

it and it is not a pleasant thing to

have it on hand. The little concrete

furnace shown herewith has solved the

problem for a family living near

Philadelphia. It is simple in construc-

tion, merely an old furnace grate and

door surrounded with concrete and

fitted with a piece of terra cotta pipe

for a chimney or flue. It is most

convenient and satisfactory. Ashes

from it accunuilate slowly and are eas-

ily removed. No skill is required to

make the incinerator and second-hand

material in the form of grate and door

make the cheapest type of furnace.

The same idea could be successfully

carried out for an out-door grill. The
furnace could be placed higher for

convenience.. A little cement, sand

and stone, or gravel, and cheap lum-

ber for forms are the only require-

ments. The garbage furnace shown

has not been affected by the heat and

will not be injured by exposure to

the weather. Farmers would find a

furnace of this kind convenient where

food is to be heated or cooked for

live stock. A flat top with opening

for a large kettle could be substituted

for the arched roof shown in the illus-

tration.

CORRESPONDENCE

Concrete Fence Posts

An idea similar to that prompting the

erection of the fence on the property

of O. C. Barber, Barberton, O., a de-

scription of which you published, oc-

curred to me several years ago and out

of that idea I built a fence around my
home, employing wood panels instead

of concrete, with poured posts instead

of those made upon the ground and

transplanted as on the Barber property.

Feeling that my methods might be of

some interest to your readers who have

a little time and inclination permanently

to improve their homes, I am offering

my plans.

From the sketch it will be seen that

the form is made of two boards 1" x
6" X 6' 8". On the face of each of

these boards is nailed a strip 1^" x

V/2" X 5', so that it will form a groove

for a panel on either side of the post

to be formed. The two other sides of

the form are made 1" x 8" x 6' 8".

These four pieces are then clamped se-

curely together and placed in the post

hole so that the inside of the form

from the ground up will make the

grooves for the panels, giving the post

at its top the shape of a capital "H"
in heavy type, precisely as described in

the Barber fence.

The post hole should be dug about

IS" X 18" square and 2' deep. In the

center of the hole drive a piece of gas

pipe or water pipe about ]/>" in diame-

ter until 7' is exposed from the bottom

of the hole upwards. Then pour a mix-

lure of cement, sand, rock or gravel in

the hole 4" deep to form a base and

anchor the post. Before this base gets

too hard to unite with the concrete of

the post proper, pour to form the post.

The form should be placed around the

rod and the pouring begun, but not

until expanded metal has been cut inta

laths 5" X 6' 8" and wired together

about 5" apart, and then fastened to

the gas pipe so as to reinforce the

flanges of the post.

I used a l:2>i mixture of Portland

cement and sand for the posts ; let

tliem stand about 24 hours ; took off

tlie forms and let them cure about two
weeks before slipping the panels in

place. I made the panels 12' long and

studded them on either side with up-

right pieces in the middle and within

I'/i" of either end. I painted them as

near the color of the concrete as I

could and then slipped them into place.

They should stand about 1" higher than

the top of the post and be finished by

cap boards running the whole length of

the fence.

The incessant rotting of wood posts

at the top of the ground ought to make
the concrete post appeal to everybody.

The reinforced posts I have described

do not rot or sag. and are practically

indestructible. Although the wood pan-

els will ultimately fall into decay, al-

most any sort of carpenter or handy

boy can renew them with little expense

as compared to rebuilding the whole

fence.

H. P. Taylor.

Hartford, Ky.

Transverse Reinforcement for Col-

umns
Concrete column economies always

open an interesting question. Two
years ago, in a paper before the Na-
tional Association of Cement Users, R.

.\. Cummings* presented an interesting

paper on transverse reinforcement for

compression members. In construction

work described the rib of a concrete

bridge was reinforced on the haunch

with sheets of expanded metal placed

at right angles to the thrust. Heads of

concrete piles wer.e reinforced with

various fabrics in a horizontal position

when the pile was being driven.

As was brought out in the discussion

at that time, it was manifestly imprac-

tical to reinforce a colunm with sheets

'Consulting Engineer, Pittsburgh.

f Mz-ff /a lie /a

Concrete Fence Post Details
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of fabric placed horizontally. It is

an interesting sul)ject, however, and the

accompanying sketches embody a sug-

gestion that has occurred to the writer,

and that may be of general interest.

The suggestion is to use a wire cage

(a) the "floor" of which would be the

reinforcing mesh. The vertical rods,

with the spacers, would maintain the

floor in a horizontal plane. Note thai

the top is open, and that the height of

the cage determines accurately the

spacing of the horizontal planes of re-

inforcement. The spacers, adjustable

in the field, should insure a snug fit.

The cages could be made with a taper

so that they would nest for shipment.

The illustration shows the cage adapted

COSCRETE-CEMEST .ICE

Time Record in Building

[Editor's Notk:—In building con-

struction in the past few years, rein-

forced concrete has probably furnished

.some striking illustrations <>f ''« *="?"

ciency in rapid construction. There is

in certain quarters, even at the present

time, some opposition to concrete on

the ground that it is slow in construc-

tion, that the concrete takes time to

set etc. Such opinion is without

ground, and the following letters show

some recent speed records in different

parts of the country.]

Bapid Work In Portland

The Brayton Engineering Co. secured

the contract for the Holtz store (Port-

land) Nov. 1, 1911. The plans were

not completed and, in fact, the clients

were out of the city, but we were award-

ed the contract in order that we might

set the wreckinsr, excavating, etc.. im-

Sketch Showinc; Sicgested Akkanc.ement of

Wire Cages for Hokizontal Reinforce-

ment OF Columns

to a round column. The idea would, of

course, apply ec|ually as well to a square

colunm. and in a square column there

Would be no fabric wasted in cutting.

In pouring a column, no steel would

be placed; the form would be clear.

The required number of "cages" should

be placed conveniently near. After run-

ning a few inches of concrete a cage

could be placed. About a barrow load

of concrete would fill the column to the

top of the cage, when it would be

ready for another cage, and so on, un-

til tile column is filled.

If desired, the hooped column effect

could be secured by fabricating the

cage with heavy bands. The placing

of these would be accurate and, to a

certain extent, inexpensive.

The only other way that I can see

by which transverse reinforcement can

be placed, is to leave one side of the

column open, and place sheets of steel,

and board up as the concrete is placed.

This I do not consider good practice.

The suggestidin may be of interest

and I would be glad to follow any de-

velopments along this line.

Builder

Cleveland

December. igiJ

Fig. 1—Twenty-one D.
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ished, and the steel ordered, so that
the building might progress rapidly at
the proper time.

Various delays occurred, one of them
being non-delivery of the steel. All of
these were unavoidable, but, as a con-
sequence, the building did not reach the
level of the 1st floor until Jan. 2, 1912.
The pliotograph of that date shows the
concrete in place on the 1st floor and
the sidewalk, and some of the form
material ready to be assembled for the
first story.

The photograph of Jan. 18, 16 days
later, shows interesting progress. The
forms are in place for the 4th floor,
the hoisting tower erected, the sidewalk
covered for the protection of the pub-
lic, and reinforcement ready for erec-
tion on the 4th floor.

Five days later (Jan. 23) shows the
5th floor in place. The photograph taken
January 31, S days later, shows the 6th
and the 7th, floor completed and a good
start on the form work for the 8th
floor. The photograph taken Feb. 6
shows the 8th floor in place and the
columns above well started. Feb. 14,

8 days later, shows the rough construc-
tion completed, the brackets for the
cornice in place and part of the forms
for the pent-house erected. Feb. 27,
13 days later, shows the form work
stripped to the 5th floor and the brick
work completed to the 4th floor. The
photograph March 19, about three weeks
later, shows good progress in the brick
work, the exterior being entirely com-
pleted, the oDrnice partly finished and
the pent-house stripped. April 2, just
two weeks later, sliows the completed
building with the glass in the upper
stories, fire escapes finished, the elec-
tric sign on top, and, in general, sub-
stantial progress.

By April 10, 8 days later, the in-
terior finish, including plastering, mill
work, and cement floors, was completed
in 4 stories and turned over for the use
of the tenant for the storage of goods
and the installation of fixtures.

The building was turned over com-
pleted, accepted by the owner and ten-
ants, and th€ first month's rent paid
May 1, 1912. The picture dated June
1 is exactly as the building looked May
1, with the exception that the depart-
ment store had been open for business
for six days.

Our contract time of completion was
June 1. The building was consequently
finished 31 days ahead of time in spite
of the fact that nearly 4 weeks' time
was lost at the start, due to lack of
materials impossible to obtain.
We feel that in the presence of a

record like this it is impossible for one
to criticize reinforced concrete oan-
struction from the standpoint of its
being slow in erection, as the building
was built above the 1st floor complete
ready for occupancy in 4 months. Had
the frame been of structural steel, 4
months' time, at least, under present
market conditions, would have been
consumed in obtaining the delivery of
the raw material, exclusive of the 'time
required for shop work, erection and

[94]
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The Holtz Store Build.ING From .Un. 31 to Feb. 14, Two Weeks' Wor
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the general construction of the build-

ing.

We take considerable pride in this

construction, and in this feel that we

are justified, as the owners and tenants

expressed their appreciation by giving

us the largest bonus ever awarded in

Portland for completion of a building

ahead of contract time.

Lofis F. Br.^vtox.

The Brayton iMigineerint; Co.,

I'ortlanil. Ore.

Concrete Makes for Rapid Work

I did not suppose that there was any

argument as to reinforced concrete be-

ing the quickest type of construction

available. We have never had any

arguments about the speed, as it is quite

obvious tiiat the material required for

this sort of work is more readily avail-

able than almost anything else used in

building work. Cement, steel bars and

lumber are always quickly available and

under a good organization any buildins

after the first floor is completed can

go ahead at the rate of a story a week

about as economically as at any other

speed. This gait, of course, does not

complete the building, as there is always

work to do after the concrete part of

the structure is in place, but the same

work has to be done on a building of

any other material and the rate of prog-

ress on a structure of any other ma-

terial is very much slow-er.

I have always thought very pleasantly

of the speed we made on the Harvard

Stadium which was built some year.-;

ago. when we knew much less about

handling reinforced concrete than we

do today. We were able to occupy the

field after the Harvard-Yale baseball

game in June and had to turn the big

structure over for seating of the Har-

vard-Yale football game in November

With what we know today we could

probably handle a job like this very

much faster and perhaps more econom-

ically.

M. C. TUTTLE.

Aberthaw Construction Co., Boston.

Decetnbcr. 1<)12

/-ei>. Zf-/9iz

II nil "

Congress and the Inventor

It evervbody owning a piece of land

were allowed by law just 17 years

within which to use it or disuse it or

deal with 'it as he chose, and at the

expiration of that time were obliged to

let the public use it w'ithout any re-

striction whatever. Utopia would be

completely realized.

Suppose in that millennium that some-

one should arise and say that 17 years

wa.s too long a time for the public to

wait, and suggest that unless the man

[95]
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had cleared his land with his own
hands he should be compelled within

three years to improve it at his own
expense or else let anyone else use it

upon paying a sum which a court might

guess was "just."

Wouldn't such a suggestion be de-

nounced as unreasonable, even in Uto-

pia?

If the words "property in invention"'

be substituted for "piece of land" in

this supposition, the Utopia imagined

would be exactly like the present state

of the law regarding patents; and the

suggestion which sounded so unreason-

able, even in Utopia, would be precisely

what Congressman Oldfield and the

Patent Committee tried to do in Con-

gress several months ago.

So unanimous, however, was the op-

position all over the country from in-

ventors, manufacturers, members of the

Inventors' Guild.—including men like

Thomas A. Edison.—engineering and

electrical societies and commercial asso-

ciations, that the Oldfield Bill was not

pressed before Congress adjourned in

August.

Congressman Oldfield announced,

however, that his Bill will be passed

by Congress this winter.

Do we want to kill inventive genius

by cutting down its reward from 17

years of patent protection to a scant

three?

Considering how enormously inven-

tion has enriched us in wealth, in com-

fort and in fullness and length of life,

shall we gain by snatching five-sixths

of the inducement to invention under

the impression that we can thereby get

the use of the invention a few years

quicker ?

The surgery by which the boy tried

to get the golden eggs a few hours

quicker was what killed the goose. Are

we more sensible?

Sterling Ch.\se.

New York City.

Railroad Section Tool House

I attach hereto a sketch of a pro-

posed railroad section tool house 10' x
14' with memoranda showing weight

and cost. The cost has been made lib-

eral and it can be built for less money
than the same house built of wood, and

it will be of great interest to your rail-

road readers, who could build them at

their concrete products plants and ship

them to destination on a flat car. as

they have been designed the same width

as a passenger coach so that they can

be transported. The length can be

varied. Wood skids have been provided

underneath, so that loading and unload-

ing will be simple. In the West, where

track centers are wide, the houses might

be built 12' 4" wide, and any length

designed, at slight additional cost.

The amount of concrete in and weight

of the house as planned is figured as

follows

:

Roof 10.5'xl4.5'x0.33'=50.25 cu. ft.

Floor 10.5xl4.5x0.33'=50.25 cu. ft.

Side walls 8'xl4'x0.33x2 =74.00 cu. ft.

End walls 8'xlO'x0.33'x2 =53.00 cu. ft.

Total 227.50 cu. ft.

or
8.43 cu. yds.

Allowing 125 lbs. per cu. ft. the

weight would be 14.25 tons.

The cost is liberally estimated as fol-

lows :

8.43 cu. yds. concrete at $10.00. .$84.30

2 sash 5.00

1 pr. doors and hardware 8.00

700 lbs. reinforcing 28.00

1 smokestack 5.00

Cleats and racks 10.00

Pro-rata cost of forms 15.00

Loading onto cars 5.00

4 timbers 6"x8"xl2' 9.60

Builders' profit, 107o 16.99

Total $186.89

H. A. Lloyd.

Newark. N. J.

Steam Curing

It is not absolutely necessary to have

a steam curing plant in concrete prod-

ucts manufacturs. Neither is there any

saving in cost of manufacturing, but it

is certainly very convenient and makes

a material difference in the quality of

the product. In the manufacture of

block, for instance, we try to get in

as much water as we can, but the fac-

ing of the block must necessarily be

quite dry to prevent its sticking to the

face plate. In the body of the block

we use all the water it will stand with-

out sagging when removed from the

machine. If the facing could be made
as wet as the remainder of the block,

we should have very good block by

allowing them to cure naturally, but the

facing being so dry needs a supply of

water to complete the chemical action

of the cement. Therefore, it becomes

necessary to devise a scheme to supply

this water immediately after the block

is made. If the water is used from a

hose it will wash out the cement and

thus destroy the face, and if the block

is allowed to set the application does

no good. But in the steam room a

absorb as much as is necessary to com-

gentle vapor is developed and the block

plete the action, and a much better

block is secured than by any other way
I know of.

I have tried several schemes for steam

curing. The first, an open-end pipe tak-

ing the steam direct from the boiler,

but I found that the steam would rise

to the top of the room, and condense

and the drops of water fall on the

upper block, while those below would

secure little or no moisture or heat in

the winter time.

Next time (before I had cars) I built

a slat floor about 8" above the floor of

the room and ran steam pipes under the

slat floor with pet-cocks about 5' apart.

The pipes were directly under each

tier of block. This was much more
satisfactory than the first attempt, as

Vcn/Ja/o/- / fma(r ^iic/

L £',A /? ivir^^M/<-

[9G]
December, igis



CONCRE TE-CEMENT ACE

the steam had to rise between the

tlock and each row got its share

while the steam was passing. The
first row would set on the slat floor,

then we made some jacks or horses,

that would straddle the block, by nail-

ing a plank 2" x (j" on top of uprights
2" X fi"

;
placing these about 10' apart,

we laid planks across and laid another
row of block on the planks, then re-

peating for the third tier, and so on
for as many tiers as the room would
hold, keeping the steam on all the time;

and for those not using cars, I think

this scheme can't be beaten. It is a

very simple arrangement and the whole
cost was about $400. I had a second-

hand boiler and burned about two tons

of coal per week. I made 250 block

per day with two machines and cured
them all in the basement of a house
26' .\ 40'. The basement floor was level

with the ground in the yard, so it was
necessary to put the boiler in a pit to

receive the return water from the pipes.

But business developed and it was ne-

cessary to build a larger plant which
called for the use of cars and tracks.

The steam rooms were designed for

an output of about 600 block per day

and were made 10' wide, 60' long and 7'

high to contain three tracks which ac-

commodate 8 Chase cars each, and each

car holds 24 block, making the kiln

capacity 57G block, 8" x 8" x 24". The
tracks are 2-ft, gauge and 1' apart. The
rails are laid on ties 2" x 3", 5' apart,

then cemented in. Between the tracks

is a trench 10" deep at the receiving

end and r>" deep at the delivering end.

In this trench are the steam pipes. The
feed pipe enters even with the floor

and pitches to the delivery end. There
are J4-'"- pet-cocks every 5' in the

length o-f the room. The steam is sup-

plied direct from the boiler through a

reducing valve and enters the steam
room at 5 lbs. pressure, which is ample.

The pet-cocks are turned toward the

cars, the steam rising between the block,

and a dense fog is created, which is

evenly distributed through the room,
every block getting a good supply of

moisture. The block come out covered

with moisture.

The walls of the steam room are of

concrete block and the roof is boarded
with matched lumber and covered with

tar and gravel roofing. After usint;

this for some time. I found that it was
a little unsatisfactory, as the steam
would condense on the roof and drip

onto the block, thus cutting holes in the

faces, so it was necessary to form an

arch over each car to make the con-

densation run off to one side. This is

done with galvanized sheet iron curved
to form an arch. A board is nailed on
the rafter in the center over each car

and a strip 2" x 3" suspended from the

ceiling by straps and the iron nailed into

the side of the 2" x 3" and also to the

wall. This carries the drippings to the

side of the car and they fall on the

floor rather than on the block.

The tracks pitch to the delivery end
1" in 10', and with this arrangement
one man can easily handle a car loaded

with 24 block, or 2,300 lbs. The doors on
the receiving end are made in sections,
one door for each track, and are not
hung. This allows us to take out a
door at a time without losing so much
steam as though the whole end of the
room were open. On the delivery end,
the doors are hung from the roof and
a long pole with a weight at the top is

fastened to each door. When open it

is swung up in the air and forms an
awning over the transfer track. The
weight on the pole holds the door sus-
pended. When the rooms are closed a
canvas curtain is unrolled from the ceil-

ing inside the wooden doors, making it

practically air tight. It is essential to
stop all draughts, for if draughts are
present the steam goes to the top of
the room and the lower block are not
receiving their share. When putting in

the trenches. I had in mind tilling the
trenches with water and running the
steam pipe through the water, bringing
the water to the vaporizing point. But
the man who installed the steam sys-
tem convinced me that it would cost
loo much for coal to heat the water,
to be practical. Therefore I abandoned
the idea. We have three steam rooms,
each containing one day's work. We
fill one today, tomorrow the next ; next
day we fill the third and empty the
lirst; the third day fill the first and
empty the second, and so on, leaving
the block in the steam room about 48
hours, when they are hard enough to

handle nicely without damage.

C. J. Rowley.
Builders' Concrete Stone Co.
Pawtucket, R. I.

Concrete Partition Slabs
Concrete can be easily molded into a

light unit for partition work. The ac-

companying illustration shows work
done by William Tonner & Sons, Glas-
gow, Scotland. The slabs are about 12"

x30". Slabs very similar to this are be-

ing used in the Bush Terminal work,
Brooklvn.

A Concrete Watering Trough
and Fence

The accompanying picture is not
published because it represents anything
beautiful or distinguished in the way
of structural cfTort. It does, however,
afford opportunity to make compari-
son between things of concrete and
things of wood. This solid concrete
watering trough and the concrete fence
at its left will endure long after the
Buildings in the background have gone
to decay. It was built on a farm near
Joliet, III. The trough is sufficiently

high for animals to drink comfortably,
but can be arranged at any required

Tuoucn AND Fence Near Joliet

level by banking it up with earth. It

is impervious and indestructible and
far more economical than wood. The
fence, which is built after the old
board pattern, is especially desirable.
It is suitable for either paddock or
barnyard. It not only serves as a
barrier, but in open country is an
excellent protection from wind. Ani-
mals soon learn to seek its shelter on
cold and windy days. Where the barn-
yard is near a house a fence of this
character screens the enclosure.

It is in these homely but practical
uses of concrete that the farmer and
property owner find much of comfort
and profit. They mean the elimination
of bills for repairs and can be con-
structed at odd hours by ordinary
labor, if intelligently supervised by the

Concrete P.^rtition Slabs in Gl.ascow, Scotland

-December, igu
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Fig 1. Retaining Wall

Concrete Retaining Walls in Pittsburgh

The illustrations show two concrete

retaining walls recently completed in the

city of Pittsburgh. Fig. 1 shows a curved

concrete retaining wall built in connec-

tion with the construction of driveways

on the campus of the University of

Pittsburgh. The campus is a hillside

site and the roadways are being built

for the purpose of affording communi-

cation from one building to another.

The type of construction here is plain

concrete or gravity type. An interest-

ing feature, desirable on account of the

location, is a concrete parapet on the

wall which, while simple in design, ap-

pears quite effective. The parapet is 15"

thick underneath the coping, the coping

itself being 2' wide. The quantity of

concrete in this wall is about 450 cu.

yds., and no special difficulties were en-

countered in construction.

Fig. 2 is a view of the recently com-

pleted retaining wall on Elliott St. This

wall was built to replace an old stone

masonry wall which had failed. The
maximum height of this wall, which is

built across a gully, is about 30 ft. from

the top of the coping to the foundation.

The quantity of concrete masonry

placed in this wall is 425 cu. yds. The

wall is completed with a 3-rail iron pipe

fence.

In the past few years a large propor-

tion of the retaining walls built in Pitts-

burgh have been of the reinforced con-

crete type. The walls above described,

however, are samples of construction

where, owing to the topographical fea-

tures and other conditions, the construc-

tion of plain gravity walls was consid-

ered more economical.

Among the improvements now under

way in Pittsburgh where concrete is be-

ing used in quantities may be noted the

following

:

In cutting the "Hump," all the streets

are being constructed with concrete

base; the raising and improvement of

streets in the West End flood district;

the elimination of the Second Ave. and

Try St. grade crossing ; widening and

improvement of South 18th St., and
other street improvements where all

pavements are being laid with a 6-in.

concrete base.

The city is also building 3 reinforced

concrete bridges, two of which are on
Atherton Ave.* over the Pennsylvania

R. R. and the Pittsburgh Junction R.

R., respectively, and one on the line of

Hoeveler St. The total mass of con-

crete in these 3 bridges is about 16,600

cu. yds. Pittsburgh is also preparing

plans for several other bridge construc-

tions which involve the use of consider-

able quantities of concrete, among which

may be noted the approaches to the

North Side Point bridge, the Murray

Ave. reinforced concrete bridge and the

Haights Run reinforced concrete bridge.

The aggregate estimated yardage of
concrete is about 14,000 yds.

There is considerable activity in sewer
construction in Pittsburgh. A contract

was recently let for the construction of

a concrete relief sewer. in the 33rd St.

drainage basin, about 3,000 ft. in length,

the estimated cost of which is about

$116,000. The city has also nearly com-
pleted a section of 48-in. concrete sani-

tary intercepting sewer in the West End
flood district which will form part of

a comprehensive intercepting system for

what is known as the Saw Mill Drain-
age Basin, comprising about 20 sq. miles,

a considerable portion of which is in

the city limits.

Another example of extensive concrete

work in the city is the construction of

a large relief sewer in the Negley Run
Drainage Basin. This sewer is about 9
ft. in diameter and its estimated cost is

about $150,000.

An arch of concrete reinforced with
embedded steel has all the permanence of
stone ; in fact, it is more permanent
than the usual building stones, and has

none of the limitations of steel, such as

corrosion and crystallization ; for con-

crete is but slightly affected by the ele-

ments, and the embedded steel is pro-

tected from rust and vibration. No
painting or repairs are ordinarily re-

quired.

In the article describing concrete pav-
ing in Norwood, O., page 53 of the

October issue, it should have been said

that the mixer used on the work was
the Chain Belt mixer made in Mil-
waukee, Wis.

[9S] December. 1912
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Building Failure Due to Work-

manship

On the aftcnion of Nov. 15 last, a

section of a building at the corner of

St. Antoine and Lamed Sts., Detroit,

failed. Three men were caught in the

fall, and killed outright. Others re-

ceived minor injuries. The building is

a 2-story garage, 70' x 120'. A cen-

tral row of columns 17' 2" apart, carry

cross-girders. The floor construction

consists of combination tile and con-

crete joists, 6" X 12" X 12" tile, a con-

crete joist 4" vi;ide, and 2" of concrete

over the tile. The slab span is ap-

pro.xiniately 16 ft.

Tlic accompanying illustrations show

the general arrangement of the build-

ing. Fig. 1 is a side elevation ; the sec-

tion involved in the failure comprised

the first, second and third floors be-

tween columns 18 and 19, extending

hack into the building as shown in Figs.

2 and 3. The accident was probably

due primarily to a failure of the sec-

ond floor in front of the construction

tower. Fig. 3 shows in outline the

area of the second floor poured last

(Oct. 15, 1912). This floor is imme-

diately adjacent to the tower, and had

to carry the day or so before the

failure, the impact construction loads

resulting from pouring the concrete of

the third floor. The second floor was

not sufficiently braced to carry these

construction loads of the third floor.

In stripping the centering of the second

floor, all shores were removed, and

the "re-posting" was apparently not so

complete as it should have been.

The concrete on the second floor is

apparently of fair quality, and the qual-

ity of concrete on the third floor does

not enter into the question. The sec-

ond floor, without suflicient shoring,

was made to carry the construction

load of the floor above. A concrete

"buggy." carrying about 3 cu. ft. or

only half of rated capacity, must weigh

approximately 600 lbs.; and this con-

struction load was probably most

severe over the section which failed.

The impact load is heavy where one

of these buggies runs oflf a runway or

drops an inch or more from a higher

runway to a lower one. Two buggies

were in use on the third floor.

In Fig. 3 a line starting at the cen-

ter of the lintel between wall columns

1 and 2, and extending across the build-

ing to Panel "B," then across into

Panel "C," and out to the elevator open-

ing, defines the area of the second

floor run Oct. 15, which was the last

run on the second floor. This work

was then 31 days old at failure.

It will be noted by examining Fig. 3

that in the rear bay, the failure on the

third floor was more extensive than

on the second, yet in Panel "C" more

of the second floor was destroyed by

the fall of the third, and as shown

in Fig. 5, a part of the third floor was

carried on the centering of the girder

between columns 10 to 17.

Fig. 4 shows a general side view of

the building, the 4 rear panels of the

December, jgi3

side elevation of Fig. 1. This shows

the hoisting tower, and the field-made

wooden hopper as it was in position in

running the third floor.

F'ig. 5 is taken from a position on the

third floor (roof) near the center of

the girder between columns 11 and 20,

as indicated in Fig. 3. This shows a

girder on the third floor not shown in

Fig. 3, running toward the front of

the building from column 17. This was
on the third floor to carry the elevator

machinery. At the time these photo-

graphs were taken (Saturday afternoon,

Nov. IG), 24 to 28 hours after the floor

had been run, the concrete was still

very soft, and could be easily scuffed

.up with the foot.

Fig. 6 is taken from a point nea'r

column 20, as indicated in Fig. 3. and

shows in part the way the second floor

acted in failing. As to the quality of

work on the second floor, there was

some talk of a heavy frost on the nighf

of Oct. 15, the day the second floor

section which failed was poured. The
records of the Detroit office of the

United States Weather Bureau show

the following minimum temperatures:

=T^~n
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Fig. 4

—

Side View of the Rear of the Building, Showing the Sections of the Floor Tha
Failed, Hoisting Tower, Hopper, Etc.

hiG. 5

—

The Failure at the Third Floor

Fig. 6—Detail of the Second Floor Failur
Showing the Action of the Steel Rods

gine. The rear wall beam centering

above the boiler was blackened with

smoke. This blackened beam shows in

Fig. 7. The position of the boiler and
hoist offers two factors affecting the

failure: one, the possible effect of vibra-

tion or strain caused by the operation

of the hoist, and two, the very fact

that the hoist was here may have in-

terfered with the proper placing of

shores. These are two points open to

question.

The building was being erected by the

owner under an arrangement with a

local contractor, whereby the contractor

furnished equipment, and estimated,

requisitioned, and in some cases, or-

dered the material. The payroll was
paid by the owner, upon requisition of

the contractor. A local architect fur-

nished general designs and specifica-

tions only, without supervision or de-

tails ; and the structural concrete design,

and the steel were furnished by a local

steel company.

The failure is being investigated by
the proper authorities, and until all the

contributing circumstances are de-

termined in detail, it is to no point to

involve anyone in any way. It is plainly

appaient in the conduct of this work,

however, that no one experienced per-

son wa? responsible for its proper exe-

cjlicii. The work at the time of failure

was in cliarge of a young man, .vho, it

is stated, was running the hoistina; en-

K'ine prior to Nov. 2, when the

superintendent, in charge of the work
from its inception, left. The entire

affair seems to be a series of circum-

stances in which, at any point, the acci-

dent would have been avoided by some
one person being in responsible au-

thority, with a workmanlike knowledge

of handling concrete floor work. Erect-

ing concrete is a trust and a responsi-

[lOOj December, igi2
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Grogg Made Concrete Blocks for His Own Use-

Then Others

Wanted Them

*
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bility, requiring training and practical

experience, and the work of super-

vision must, under any circumstances,

not be entered into without a proper
understanding of the work.
A floor, approximately 30 days old,

was made to carry the construction and
impact loads involved in pouring the

Fig. 7

—

Column 18, After the Failure, The
Boiler Stack Showing at the Right

floor above. All these details of steel

placement, etc., in the second floor are

not the main issue. The floor should
have been properly and sufficiently

shored according to the best field prac-

tice. This was not done, and the floor

fell. The failure was one of workman-
ship.

N. A. C. A. Convention
(Continued from page 40)

S. Hudson, Chairman.
Report of the Committee on Fence

Posts.

*"The Manufacture of Artificial

Stone in Germany," Julius Carstanjen,
Carstanjen & Co., Duisberg, Germany.
*"The Coloring and Texture of

Concrete Products," Adolph Schilling,

Philadelphia.

8:00 p. VI.

*"The Use of Concrete by the
Bureau of Yards and Docks," H. R.
Stanford, chief. Bureau of Yards and
Docks, Washington, D. C.
*"Recent Applications of Concrete

and Reinforced Concrete in the City
of Pittsburgh," Norman S. Sprague,
superintendent. Bureau of Construc-
tion, Department of Public Works,
Pittsburgh.

*"The Application of Concrete in

the Abolition of Grade Crossings,"
James W. Phillips, assistant engineer,
Department of Public Works, Phila-
delphia.

"Reinforced Concrete in Railroad
Works," M. A. Long, architect, Balti-
more & Ohio Ry., Baltimore.
*"Some Recent Applications of Con-

crete," Frederick Auryansen, bridge
engineer. The Long Island Railroad
Cn,, Jamaica. N. Y.

Saturday, December 14

9:30 a. m.
Visit to United States Government

Testing Laboratories. Old Arsenal
Grounds, Fortieth and Butler Streets,
Pittsburgh.

"Illustrated with stereopticon.

ment Manufacturers have been extend-
ed a cordial invitation to be present.

Cement Section—Am. S. C. E.

The meeting of the Cement Section of

the American Society of Mechanical
Engineers will be held at 10 a. m.
Thursday, Dec. 5, at the house of the

society, 29 West 39th St., New York
City.

An attractive program has been ar-

ranged and the following papers will be
presented

:

"Some Remarks on the Depreciation

and Obsolescence in Portland Cement
Plants," by G. S. Brown.
"Mechanical Appliances to Prevent

Accidents," by Paul C. Van Zant.

"Motor Drive Data and discussion,"

by R. K. Meade.
"The Prevention of 'Missed Fires' in

Blasting." by W. H. Mason.
"Deterioration and Spontaneous Com-

bustion of Gas Coal," by Perry Barker.

Through the Chairman of the sub-

committee, F. W. Kelley, of the Helder-

berg Cement Co., the members of the

American Association of Portland Ce-

Trade Publications

Concrete Highway Bridges. Uni-
versal Portland Cement Co., Chicago.
6" X 9", paper bound, 40 pp. Illus-
trated. This booklet opens with a
general discussion of the value of
concrete in bridge construction.
Typical bridge structures of many
American cities and counties are illus-
trated and described.

Park Bridges of Reinforced Con-
crete. Daniel B. Luten, Indianapolis.
6" X 9", paper bound. Illustrated.
Six of the most typical of concrete
arch bridges designed by Mr. Luten
are illustrated in this booklet.

Buildings. Wilbur J. Watson &
Company, Cleveland. 29 pp., 6" x 9",

paper bound. Illustrated. This book-
let shows interesting illustrations of
some of the recent work designed by
this company.
Oshkosh Portable Saw Rig. Osh-

kosh Mfg. Company, Oshkosh. Wis.
10^" X 7", paper bound, ]6 pp. Illus-

trated. Concrete constructors are
recognizing more and more that hand
sawing is expensive. Well-built etfi-

cient portable saw rigs are used on
every hand, and this catalog de-
scribes in detail the essential features
of the Oshkosh equipment.

Metal Lath Silos. Northwestern
Expanded Metal Co., Chicago. 48

pp., paper bound, 6" x 3^". Illus-

trated. This vest pocket circular is

a reprint of a paper on concrete silo

construction published by the Exten-
sion Department of the Kansas State
Agricultural College, and covers the
subject in an interesting and instruc-
tive manner.
Expansion Bolt Facts. The Van

Expansion Bolt Mfg. Co., Fort Dear-
born Bldg., Chicago. 6J4" x 3'/2",

paper bound, 14 pp. Illustrated. The
"Van" expansion bolt is described in

detail. The holding power of this

bolt was investigated in a mechanical
engineering laboratory, and the re-

sults of the tests are presented.
United Steel Sash. Trussed Con-

crete Steel Co., Detroit. 103^" x S",

paper bound, 102 pp. Illustrated.

Maximum daylight is an essential in

modern building construction, and
steel sash are a primary considera-
tion. This catalog describes in de-

tail "United" steel sash, its installa-

tion and operation. Steel sash used
as office partitions are an interesting

feature.

Water-Bar Waterproofing Compound
A definitely guaranteed product of the highest

efficiency at lowest cost

WATER-BAR is a Compound made in the form of a paste which, when
mixed with properly proportioned cement mortar or concrete, will so

densify the mass as to render it waterproof and impervious to moisture.

GIRVAN-NACHOD COMPANY
31 East 2~th Street

The Imerican Trust >nil Savings Bank Building,

Wm. L. Wellon. Arcbilecl. BirminilhaD. Ala.
Recently Wdlerprooied \'V r.irvan-Nacliod Co.

NEW YORK. IN. Y.

Engineers and Contractors for Waterpoofin^ and Dealers in Waterproofing Materials
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Motor actuoted dumping body, suitable (o

contractors and builders.

Mack Saurer Hewitt
Proved liy 12, 18 iind 10 years of service.

"Leading gasoline trucks of the world."

You can't tell about a motor-

truck simply by looking at the

truck. Look at its record.

No other trucks have such

records of steady, economical

service as Mack, 12 years; Saurer,

18 years; Hewitt, 10 years.

All sizes (1 to 10 tons) and

styles of bodies.

Write to our Engineering Department

for data on the use of motor-trucks

by Engineers, Contractors

and Builders.

International Motor Company
General Offices: Broadway and 57th St.,

New York

Works: Allentown, Pa.; Plainfield, N. J.

Sales and Service Stations:

New York, Chicago, Philadelphia, Boston, Cleveland, Cincin-

nati, Buffalo, Baltimore, Newark, Pittsburgh,

St. Louis, Kansas City, Denver, San

Francisco, Los Angeles and
other large cities.

Sal

Canadian Fairbanks-Mo

Aeenls :

Company, Lii

AN EDWARDS INTERLOCKING

METAL SPANISH TILE ROOF
WILL OUTLAST YOUR BUILDING

Artistic and Ornamental in appearance and is

positively guaranteed to be Fire, Lightning, Rain,
Storm and Wind proof.

Its extreme lightness (about one-eight that of
slate), durability and moderate cost commend it to
those wishing something out of the ordinary in

roofing.

Manufactured from best quality Worcester Grade
Terne Plate, furnished painted or galvanized (gal-
vanized after formation) size 10x14 inches.

THE EDWARDS MANUFACTURING CO.
"THE SHEET METAL FOLKS"

404-444 Eggleston Ave., CINCINNATI, OHIO
The World's Iiargest Mannfactoxers of Metal Boofln^,

Metal Sliln^leB, Metal Ceilings, Etc.

Send for New Fi
our complete line

re Roofing Book showing
3i Metal Roofing, Siding,

High School, Phoenixville, Pa. Henry Reinhold,
Architect, Philadelphia

Erected by American Concrete Steel Co.,
Newark, N. J.

The Vails of this building are tilaterproo/ed and colored with

CABOT'S
Waterproof Cement Stains

the only artistic and thoroughly waterproof
concrete colorings. The waterproofing pene-
trates into the pores and fills them, making the

surface completely and permanently rain-proof.

The coloring effects are soft and artistic and
do not cover over or spoil the natural cement
texture as coatings do. They form no coating

and therefore cannot crack or peel off, but
grow softer with age. They cost less than
coatings, are easier to apply, more durable and
much more waterproof.

Send for catalogue and color-card.

SAMUEL CABOT, Inc., Mfg. Chemists, Boston, Mass.

1133 Broadway, N. Y. C. 350 Dearborn Ave., Chicago

Agents all over the country
Creosote Shingle Stains Waterproof Brick Stains

Conservo Wood Preservative Sheathing and Deafening Quilt

Damp-proofing Protective Paint

December, igi2 In writing Advertisers please mention CONCRETE-CEMENT AGE [103]
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New Equipment, Methods and Materials

In this department the Editors endeav-
or to keep our subscribers informed upon
ew tools, methods, machines and mate-
rials used in this industry. It is in no
sense a department for the benefit of
advertisers. To secure attention the thing
described must be new to our readers.

No matter will be printed simply because
an advertiser desires it. Likewise, no
matter will be excluded simply because
the article described is not advertised in

this paper. We aim to keep our readers
informed—suggestions for the improve-
ment of this department are solicited.

Cold Weather Concrete
The accompanying illustration shows

an ingenious use of a "hot" mixer for

heating concrete aggregates in cold

weather work. The equipment illus-

trated is the standard "Smith" mixer
(T. L. Smith Co., Milwaukee), equip-

ped with the "hot" pipe. This was de-

signed primarily for heating bituminous
materials when being mixed in the

drum. A steam blast drives flame and
heat from the fire-box through the pipe

into the drum; and the materials being
mixed are "sprayed" through the hot

blast.

For heating conciete materials, the el-

bows are reversed, and the "hot" pipe

goes out into the stone and sand, ad-

jacent to the mixer. This equipment
has the advantage of thawing out and
heating materials without reducing in

f-fSD

TH£ TL SniTH CO.

Fig. 2

—

Plan and Elevation Showing Arrangement of "Hot" Mixer foe Treating Concrete
Materials

any way the capacity of the mixer.

The plant is provided with a boiler of

capacity sufficient to operate the mixer
and at the same time generate plenty

of heat for treating the materials.

In using this equipment the material

could be dumped into bins built around

the "hot" pipe, feeding out at the bot-

tom, immediately adjacent to the pipe,

and if possible within shoveling distance

of the loading hopper. This arrange-

ment should make fur the economical

and effective heating of concrete ma-
terials.

We are the Sole Agents in UnitedlStates.

Canada and Mexico lor

Meyers' German
Cement and Liquid
For Patching All Kinds of Cement Work
We have a large stock on band. Prices

as follows:

1 Kilo Can »1.60
2 Kilo Can Z.76
4 Kilo Can 6.00
Barrel powder, 60 Kilos, per kilo 80
Demijohn liquid, 68 Kilos, per kilo... .80

We sell the liquid separately
Large C2n $1.50
Small can 80

All prices f. o. b. New York City.

We also handle Dugan's Invisible
Patcher for patching all kinds of Lime-
stone and F.Iuestone.

MICHAEL COHEN & CO.
St. James Bldg., Broadway and 26th St.

NEW YORK CITY.
Agents for the Southern States, Missouri,

Kansas and Oklahoma:
The Vogl Tool Co., 910 East 19th St.,

Kansas City, Mo-
Agents for the Pacific Coast, Eccles &

Smith Co., 71 First St., San Francisco,
Ca'-

.\gents for Chicago, 111., and vicinity,

Messrs. Brunner & Lay, 5T0 West Polk
St., Chicago, 111.

[104] In writing Advertisers please mention CONCRETE-CEMENT AGE December, iQU
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A Mile of Barrett Specification Roofs

The woiiderlul iiush Teiniiiml in Biuuk-
lyn. Illustrated below. Includes 181 build-
ings, coniprl.slng tremendous warehouses,
inormous pier sheds for docking ocean
steamers, huge factory buildings, a large
modern power house and an enormous
freight structure.

These buildings stretch for a mile along
New York harbor. Their total roof area Is

3,100,000 square feet—-more than seventy
acres.

This entire area was covered with Bar-
ret Specification type of roofs, for the
following reasons:

1. Low first cc£t.

2. No maintenance expense, such
as painting, etc.

3. They are not Injured by steam,
gases and acid fumes.

4. They are fire retardent and
take the base rate of Insur-
ance.

• 5. The ret unit cost, that Is, the
cost per foot per year of ser-
vice. Is lower than that of any
other type.

.Mthough some of the buildings are fif-

teen years old. the roofing contractor states
that the expense for maintenance of this
entire roof area has been less than JIO.OO.

He estimates that if metal or ready roof-
ings had been used. It would have been im-
possible to keep the buildings free from
leaks and that the painting bill alone up
to date would probably have amounted to

at least (60,000.00.

We wrote to the Bush Terminal Com-
pany, asking what they thought about
Barrett Specification Roofs. The Vice-
president replied:

"We use this kind of roofing be-
cause our experience has shown It

to be the best and cheapest. Our
analysis of first cost of applica-
tion and cost of maintenance en-
titles us to speak with some meas-
ure of authority."

We shall be pleased to mail architects,
engineers or owners of buildings copy of
the Barrett Specifications with diagrams
from which blue prints can be made. Ad-
dress our nearest office.

Barrett Manufacturing Company

i. Knnsas City. Minn
orcy. Ala. THE PATERSON

ivlFG. CO.. Ltd.:. -Montreal. Toronto,
Winnipeg. Van Couver. St. John, N. B.
Halifax. N. S.

Special Note

We advise Incorpor-

ating into plans the

full wording of The

Barrett Specification,

in order to avoid any

misunderstanding.

If any abbreviated

form is desired, how-

ever, the following is

suggested:

ROOFING—Shall be

a Barrett Specifica-

tion Roof laid as di-

rected in printed Spe-

cification, revised
.August 15, 1911, using

the materials speci-

fied, and subject to

the inspection re-

quirements.

December, igiii In writing Advertisers please mention CONCRETE-CEMENT AGP [105]
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The Anchor Automatic Tamper
The accompanying illustrations show

the general arrangement of the Anchor
tamper. (Anchor Concrete Stone Co.,

Rock Rapids, la.) This equipment is

constructed of solid steel and is placed

directly above the block or brick ma-

"ill'jj"





INDEX
Vuliimc 1. N(js. 1 to 6

July to December, 19ia
III preparing the index for this volume, we

halx endeavored to make the subject matter
accessible under the best known heads. As
practically every item deals with cement or
concrete in some way there has been no at-
tempt to index under "cement" or "concrete,"
There is no classification under "tests" or
"testing" and in general none under "design"
or "construction." Look directly for the sub-
ject.

"(E)" indicates that the item is found in
the Editorial Department, "(Inf.)" Informa-
tion Department, "(Com.)" Comment, "(Con.)'
in Consultation, "(IC)" in Information-Con-
sultation, "(Cor.)" . in Correspondence,
"(liriq.)" in Briquettes. Illustrated articles
are followed by (•). .The month and the
pages are indicated.

ACCKI.ERATED Tesls for Constan-
cy of Volume Oct. 69

Accidents in Building with Rein-
forced Concrete Aug. 43

Acid, Disintegration Due to (Inf.).. Aug. 01
Acids on Silos, Effect of (Inf.) July 08
Aggregate, Concrete From VVashcU (Con.)

Aug. 05
Aggregates for Concrete Work, Graded

(Com.) Dec. 86
Aging Make Cement Finer, Does (ton.)

Sept. 09
"Akme" System, The Oct. Si
"Alca" Limes and Cements (I-C)...Dcc. 91
American Cement Co. Reorganization (E)

Nov. 28
Concrete Association (Com.) . . . .Dec. 87
Highway Association Annual Meeting

of Oct. OS
Ammonia On Concrete, Action of (Con.)

Sept. 69
Arabia, Waterproof Compounds in (Cor.)

Sept. 71
Architectural Treatment of Concrete and

Reinforced Concrete Dec. 88
Architecture at Panama (Cor.) Nov. 64

(Com.) Sept. 64
Artificial Marble (Equip.) Nov. 74

Stone, Roughening or (draining Color-
ed (I-C) Nov. 63

Stone, A New (Com.) Sept. 66
Atlantic and Gulf Cement Co. (E)..Nov. 28
Attractive Use of Concrete in Chicago

Parks (•) Nov. 29

BAKERY ISuildiMK Erected in Phila-
delphia, A Reinforced Concrete
(*) Aug. 70

Block, Church Built of White
Concrete Dec. 61

Block, Curing (Inf.) Seph 68
Oil Stains (Inf.) July 68
Past and Future of the Concrete.Nov. 51
of Quarry Waste, Making (Cor).July 74
Storage Building. Concrete (Inf.). Oct. 02
Wall, Non-Watcrrroof (Inf.) Oct. 62
Why Concrete (Cor.) Nov. 63

Goats and Barges, Articles on Concrete
(I-C) Dec. 91

Bond Stress in Beam Design (Con.). Oct. 63
Brick, A Plant Making Enamel Concrete

(") Nov. 48
Cement and Sand Lime (Com.).. July 66

Bridge, Boston, The Charles River.. Oct. 67
Boston, Charles River {•) Aug. 44
Building, Present St.ntug of O.-Dec. 48
Steel Centers on the .Mherton Ave.

Pittsburgh () Oct. 74
Testing a Concrete (Com.) Dec. 87

Bridges for Interurban Railway, Long
Span Girder Nov. 59

Briquette Testing Record. .Automatic (I-C)

„ . . Dec. 88
British Columbia, Cement Mills in (I-C)

„ •••.• Nov. 62
Concrete Institute Aug. 47

Bulk, Shipping Cement in (Cor.) ... Sept. 71
Shipments of Cement are Successful

(*) -Aug. 41
Shipment of Cement (Com.) .\ug. 69

Bungalow of Poured Concrete, Working
Drawings for a ( July 59

CANADA, Cement Into (Briq.).Aug. 68
Canadian Duty in Half, Cut
„(B"2-) ;;; • July 76
Carload a Minute, Ten Sacks a
Second (Com.) July 65

Cement Mill, Power Supply and Machin-
ery Equipment of a New Portland

^.(*) )uly 631
Simple Test of (Inf.) July 69
Manufacture (Inf.) .Oct. 62
Market in Finland (Cor.) Oct. 66
Merger Fails July 84
Shows to be Held in Chicago and

Pittsburgh,—Convention in Pitts-
„''""'S'> •• ••: Aug. 44
hxport and Import Figures Reversed

(Com.) Aug. 60
Centers on the .Mherton Ave. Bridee

. Pi'.'lburgh Steel (*) Oct. 74
Chairs with Solid Bases, Concrete (*) Oct 42
Cheaper Marketing; Cheaper Food?

(E) I July 30

December, igi2
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Chemical Tanks, Concrete for (I-C) Nov. 61
Chicken House Readily Made of Con-

crete, A Home-Made (•) Dec. 82
Chicago Parks, Attractive Use of Con-

Crete (*) Nov. 29
Chimney Construction, Reinforced Con-

Crete (•) Nov. 07
China, Reinforced Concrete in South

Sept. 54
Church Built of White Concrete Block
_. , (*) Dec. 01
Cinder Concrete (Com.) Oct. 61
Coaling Station on the Philadelphia &

Reading R. R. A I.ocomotive.Oct. 32
Codes for New York City and Pittsburgh,

Proposed Building July 45
(-old-Frames, How to Build Concrete

Hot-Beds and Dee. 00
Weather Construction, Concrete

Plant for (•) Oct. 67
Color, Green (Inf.) Aug. 62
Colors, Handling and Testing Concrete

, (IC) Bcc. 90
for Concrete (Inf.) July 08

Columns, Transverse Reinforcement for

, (Com.) Dec. 87
for Concrete Building, Structural

Steel (I-C) Dec. 91
Making Square Porch C) Aug. i8

Comparative Tests on Concrete and Clay
Pipe (Cor.) Oct, 65

Competition—Which way. Up or Down?
(Com.) Dec. 86

Compression Roll and Belt Machine for
Composition Floors for Office Buildings

(I-C) Not. 62
Hollow Concrete Poles (•)... Sept. 60

Consistency, Quaking (Inf.) Aug. 61
Construction, Septic Tank (Cor.) .. .Nov. 64
Constancy of Volume, Accelerated Tests

for Oct. 69
Contract and Specification Forms, Stand-

ardized (Com.) July 66
Congress and the Inventor (•) (Cor.)...

Dec. 95
Concrete in our Terse Vernacular

Tongue (Com.) Dec. 87
as a "Trust Buster" (Com.) July 67

Construction a Good Investment, Con-
crete (Com.) Dec. 87

Concrete Did not Harden (Inf.) Aug. 02
Costs of Cutting and Replacing Pave-
Cool Weather, Concrete in (Com.).. Nov. 58

racnts Aug. 58
Cost of Centering Aug. 54
Crazing Sidewalk (Inf.) July 08
Crosswalk Construction, Concrete (Inf.)

Aug. 62
Culverts in Railway Work, Concrete Pipe

Nov. 72
"Curing" Problems, An Effort to Solve

(Com.) July 67
Block (Inf.) Sept. 08
Concrete, Effect of High Pressure
Steam in Aug. 51

in a Plant Built for Natural Curing,
Providing for Steam (') Aug. 55

Low Temperatures, Steam (Cor.)
Nov. 64

Rooms, Sprinkling and Steam Treat-
ment Combined in Concrete Pro-
ducts (•) Oct. 70

Steam (Cor.) ^jec. 96
Tile and Some Recent Percolation

Tests (Com.) Sept. 70
Tile and Some Percolation Tests

(I-C) Nov. 69

DAMPROOF Walls (I-C) Dec. 90
Decorating Green Concrete, im-

press Method for (Com.).. Nov. 57
Design in Concrete Construction,
American and European O.Oct. 40

Diatom Earth as Pozzolana for Cement
Oct. 46

Dock at Balboa, Panama, Reinforced
Concrete Lumber (") Aug. 33

Draughting Room Practice, The Import-
ance of Minor Details (') Dec. 59

Drill, "Rapid Fire" Hand ( Equip.) . .INov. 74
Dusting Floors, A Possible Cause of

(Com.) Nov. 58
Dustless Concrete Floors (Con.) Oct. 63
Dusty, Concrete Surface (Inf.) Sept. 67
Dwellings Near Pittsburgh, Some Attrac-

tive (*) Dec. 57

EFFLORESCENCE o n Masonry
Nov. 50

Elastic Cement, McCoy's (Equip.)
(•) Nov. 74

Electricity, Reinforced Concrete vs. (E)
Aug. 28

Elevating Concrete on Residence Work
(I-C) Dec. 90

Enamel Concrete Brick, A Plant Making
(*) Nov. 48

Expansion Joint, Sidewalk (Inf ) July 70
Extreme Demands Made Upon Concrete

(Com.) ...Aug. 59
Europe. Concrete Paving in (I-C) . . . Dec. 90
European Design in Concrete (Construc-

tion. American and (*) Oct. 40

FACING Mixture (Inf.) July 68
Failure of Concrete Footings, An

Interesting (Cor.) Oct. 66
Due to Workmanship, Building

Dec. 99
and Fire Damage, Concrete

(Com.) Oct. 60

Reinforcing (Irf.> ; . Aug. • 61
Fences for Sidewalk Protection (Colli.) •

.
•• ; .'....,..' Nov. 58

A Concrete Guard Rail (')(.< Dec. 83
Finland, Cement) Market in (C:o'rO . . .Oct. 08
Fire Attack, Remarkable Resistance of '

Reinforced Concrete to (,*)... Ofct. 30
Attack, Repair of Conbr«Vc After
^.(Com.) < ....Nov. 57
Fixing the Responslbiljt/ for ((Com.)

'..(.... jC.V\. ^Nov. 58
Test of Partition Constfilclion, De-

tails of a Recent (•) Aug. 74
Tests with Reinforced Concrete. Sept. 62
Test on Partition Construction

(•) (Con.) July 71
nres. For Fewer (E) July 31
I'ireproof Buildings, Lower Taxes for

(Com.) Dec. 86
Construction and Death Proof Design
(Com.) Sept. 60

Paint (Inf.) Oct. 62
Windows July 94

Fire-Resisting Construction (Com.)..\ug. 6u
Fish Ponds Failed. Concrete (Cor.). Nov. 64
Flat Slab Construction and Patents,

Early (Cor.) Aug. 66
Moor Construction, Steel Cores in. Sept. 98
Moors, Preccdure in Pouring (Con.). July 73
Fornis, Cleaning Steel (Inf.) July 68

Removing (Com.) Sept. 66
Foundation for Heavy Impact Machinery

() (Con.) July 71
Fruit Storage. Concrete Vats for (Con.)

i\-cv:::::::::::::::::::::..& I^

GARBAGE Furnace Built of Con-
crete, An Inexpensive (I-C)

Dec 92
Tank, Concrete Floor

'

' Under
n .u ""^-^T,- Aug. 63
Gatherings at Pittsburgh, Chicago, Con-

crete (Com.) Nov. 56
German Cement Plant, Historic Oct. 42

Consular Reports Oct. 40
(jlos-sy Concrete (Inf.) Oct! 62
Government Specifications for Experi-

mental Jointlcss Road are Com-
pleted Sept. 62

Green Color (I-C) Dec. 01
"Grinding" Business (Briq.) Nov. 65
Guard Rail—A New Concrete ProductO Dec. 83

HIGH Pressure Boiling Test (Com.)
_ Oct. 60
steam in Curing Concrete, Effect

of (') Aug. 51
Highway Association, Annual .Meeting of

The American Oct. 08
Association Convention in San Fran-

cisco, Pacific Sept. 88
Highv..ly.s Concrete for Country (Cor.)

,. . . J uiy 75
Concrete Sign Boards for (Com.)

„. ,
••••. -.. Dec. 80

Highway Construction, Concrete Dec. 72
Highways in California, Concrete.Nov. 41

in New York State, Concrete (*)
•• Sept. 31—.Mechanical Haulage—Cheaper Food
Concrete (Com.) Sept. 04

Hoist, A New Type of Gasoline (Equip.)
Nov. 78

Homes for Everybody, Concrete July 54
in Suburban Development, Concrete

„ ,
Oct. 30

Hotel in the Phillipines, A Concrete. Oct. 33
Hot-Beds and Cold-Frames, How to Build

Concrete (•) Dec. 60
House with Concrete Roof for $2,300,

Poured Concrete (*) Aug. 42
Design, Prizes Awarded July 80

Houses Near Pittsburgh, Some Attractive
(*) Dec. 57

House of Poured Concrete, Working
Drawings for a (*) July 59

From a Saniury Standpoint, The
Concrete (Com.) July 67

Suggestion for Poured Concrete (*)

Dec. 63
Working Drawings for Concrete

Block and Stucco (*) .Aug. 48
How to Produce Realistic Stone Facings

(*) Dec. 55
Dydrated Lime, and Its Use (I-C).. Dec. 88

(IC) Nov. 61

IDE.AL Contracts are Rare (Con.)
Oct. 65

Imitating Other Materials with
Concrete (E) Oct. 28

Important of Minor Details, Draughting
Room Practice ( * ) 59

International Association for Testing Ma-
terials, The Oct. 65

.Association for Testing Materials is
in Session Sent. 89

Association for Testing Materials,
Sixth Congress of (r,i Oct. 28

Irrigation Ditch Construction, Data on
(Con.) Aug. 65

JOINTS is Now Wayne County
Paving Plan, Better Subgrade
and Fewer Aug. 32

KANSAS City Freight and Pass-
enger Terminal () Nov. 45

Keene's Cement (Inf.) Sept. 68

[107]



\>,

Kilns, Mortar for Liniug Cement (Briq.)

^
'.. July

LAEOBATORIES, Moist; Closet for

Ctm'ent Testing Aug.
LeChatelier ,Test for Soundness

» (^llC) f
Nov.

Letter Boxes and Telegraph Poles in

. New Zealand, Concrete (")... July

Lime in Portland Cement,^ Free .Aug.

Los Angeles Cemejif '\Pknt. Sale of

(Briq.);;/./.t.V..^........ Nov.

Lumber Dealer',' Cement and the Dec.

MAGNETIC Separators for Handling
Crushed Rock (Equip.) Oct.

Mattress for a River Bank,^ A
Concrete Nov.

Metamorphism of Portland Cement.. July

Mid-West Show Dates, Changes Are

Made in Dec.

Mine Tailings for Concrete m Missouri
Oct.

Mississippi River Protections (') (Cor.)
Sept.

River Improvement (*) July

Missouri, Portland Cement Production in
Oct.

Mixer
'

Satisfactorily Used in Making
Posts, A Home-Made (") (Inf.)

Aug.

An Improved Type of Continuous

(Equip.) Oet-

An Unusual Batch (Equip.) Oct.

with a Cart Charger, A Low-Charg-

ing Ju'y

Mixing Board, Steel (I-C) ......... .Dec.

Box, Easily Built, Good (Com.).. July

Moist Closet for Cement Testing Labor-

atories Aug.

Motor Transportation for the Contractor

(*) July

Monuments, Concrete (*) .-P^'-
Municipal Conduit for Puolic Utilities

(Com.) Nov-

NATION.-\L Association of Cement
Users' Convention Program.Dec.

National Association of Cement
Users, Recognition For The

(E) .Aug.

Fire Protection Association Meets
July

Navigation Congress Holds Important

Session, International July

New South Wales, Cement Production in

(Com.) Oct

New York City and Pittsburgh, Proposed

Building Codes .luly

New Zealand, Concrete Letter Boxes and

Telegraph Poles in (*) .luly

Non-Waterproof Block Wall (Inf.).. Oct.

OIL Stains Block (InL) July

Oiling Forms .Affect the Bond for

Plasters or Stucco, Does, (Con.)
Aug.

One-Course Concrete Sidewalks (Cor.)
Nov.

Concrete Sidewalk (Cor.) Oct.

Concrete Sidewalks (*) luly

Ornamental Rubble Posts (I-C) Dec.

Use of Concrete in Playground Struc-

tures Dec.

Overhead Expense in Construcliin. .Nov.

Oxy-Chloride Cement. Formulas for

(Cor.) Sept.

PACIFIC Co?.st. Concrete Construc-

tion on (Con.) Aug.
Coast Organization (Briq.) .. .July
Paintins; Concrete Sept.

Panama, Architecture at (Cor.) Nov. '

Exposition Cement Show (E)...July :

-Pacific International Exnisltion, A
Cement Show at the (Com.).. July i

Reinforced Concrete Lumber Dock at

Balboa (") Aug.
:

Parks, Attractive Use of Concrete in

Chicago (*) Nov. :

Partition Slabs, Concrete (Cor.) Dec. 1

Past and Future of the Concrete Block
Nov. i

Patent Decision in Reinforced Concrete
Construction (Cor.) Oct. i

Pavement Best Under Test. Concrete
(Com.) Dec. i

From Sidewalks to (E) July :

in Drivenport and Vicinity, Concrete
Dec. '

Under Hard Traffic, Concrete—.\

Superior (*) Dec. i

References in This Issue, Concrete
Sept. :

Tracks, Concrete (Inf.) July (

Pavements, An Offense Against Public
Continually to Tear up (•)...Oct. I

Costs of Cutting and Replacing. ..Aug. 1

City, Town, Country, Concrete. . Sent. '

One or Two Course Concrete (Con.)
July •

U. S. Government Experimental (*)

Oc;. (

Paving, Atchison. Kansas, Concrete. .Oct. i

Cleveland, Ohio Sept. i

Methods in Various Places. .\ Review
of Concrete Oct. t

Method, Astoria, Ore.. Tries New
(•) Oct. i

in Europe, Concrete (I-C) Dec. 1
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CONCRETE-CEMENT AGE
in New Orleans, Blome Nov. 44

in Detroit, High-Cost Nov. 43
in Norwood. O., at $1.20 Per Square

Y.ird, Concrete (*) Oct. 53
Plan, Better Subgrade and Fewer

Joints is Now Wayne County. Aug. 32
Specifications, Standard (Com.). Sept. 64

Two Important Changes in Wayne
County, Michigan July 61

Percolation Tests, Curing Tile and Some
(I.C) Nov. 69

Tests, Curing Tile and Some Recent
(Con.) Sept. 7(1

Philippines, A Concrete Hotel in.... Oct. 33
Pipe in Field and Factory, Methods of

Testing Concrete (*) Sept. .57

Pittsburgh, Proposed Building Codes for

New York and July 45
Placing Concrete, Some Notes on

Essential Details in Aug. 46
Plant for Cold Weather Construction,

Concrete Oct. 67
Platform in Viaduct Sidewalk, A Mov-

able (*) July 43
Playground Structures, Ornamental Use

of Concrete in (*) Dec. 41
Pole and Light Standard, Combination

Trolley (I-C) Nov. 60
Manufacture, Rotary Machines for

Concrete (Com.) Aug. 60
Poles. Compression Roll and Belt Machine

for Hollow (•) Sept. 60
in New Zealand. Concrete Letter

Boxes and Telegraph (*) July 60
Porous Concrete Walls with Waterproof

Costing (Com.) Sent. 65
Posts. Concrete Fence (Cor.) Dec. 92

Ornamental Rubble (I-C) Dec. 89
Prejudice Against Concrete (Inf.). . .Aug. 62
Present Status of Bridge Building. .Dec. 48
Pressure Boiling Test for Soundness of

Cement (Briq.) Sept. 73
Production in New South Wales, Cement

(Com.) Oct. 61
in 1911, U. S. Government Statistics

on Cement July 78
Product, Guard Rail—A New Concrete

(*) Dec. 83
Plants, Practical Men Needed in
(Com.) Nov. 57

Products, Steam Curing Concrete (*).Aug. 29
Plant. Concrete (Cor.) July 74
Plant in Rochester, A Successful

Concrete (*) Dec. 69
Curing Rooms. Sprinkling and Steam
Treatment Combined in Concrete
(*) Oct. 70

Plant in Winnipeg, A Large Con.
Crete (") July 35

Progressive Increase in the Strength of
Cement Mortars Oct. 44

Proportioning Concrete, A better Method
of Oct. ".i1

QLUCK Sand, Sinking a Large Well
(Con.) Aug. 64

RAILROAD Section Tool House (*)

(Cor.) Dec. 96
Reinforcement for Columns, Trans-

verse (Cor.) Dec. 92
Reinforcement for Columns, Transverse

(Com.) Dec. 87
from "Rail Steel" and "Billets."

Specifications for Concrete. .. .July 78

Remarkable Resistance of Reinforced
Concrete to Fire Attack (*)... Oct. 36

Resistance of Concrete to Shock r").Oct. 74

Resurfacing Floor (Cor.) Aug. 67
Rheostat, Waterproof Concrete for.. Sept. 98
Road Are Completed, Government Speci-

fications for Experimental Tointless

Sept. 52
Builders Prepare for Cincinnati Meet-

ing, American Nov. 71
Congress, Final Sessions of Amer-

ican Nov. 69
Congress, Construction and Mainten-

ance Discussion at American. Sept. 88
Congress, The American (E) July 30
Congress September 30 to October 5

at Atlantic City, Will Hold... July 51
Congress, Third International. . .July 52
Construction and Maintenance, The
Use of Motor Trucks in (').Sept. 55

Construction, Show Illinois Farmers
Concrete Nov. 71

Jointless Concrete (Cor.) July 74
Legislation and_ Syndic Associations

in France Dec. 78
Work, Data on Two Uses of Motor
Trucks in Nov. 72

Roads, Hennepin Co., Minn., "Tries"
Concrete Nov. 43

in New York State, Some Concrete
(*) Nov. 84

Movement, Cement Manufacturers
Give Impetus to Good July 53

New York Tried Concrete (Com.)
Nov. 56

Rochester, A Successful Concrete Pro-
ducts Plant in () Dec. 69

Roman Concrete, Good Quality of.. Nov. 44

Roof, Reinforced (Inf.) Sept. 67

S.-\CKS Make Expensive Tarpaulins
(Com.) July 67

Salamanders o n Construction
(Equip) Nov. 76

Sands, Renewed Discussion on Concrete
July

Sawdust Concrete for Sub-1'loors (Con.)
Oct.

Sawtooth Construction, Pre-Cast Units
for (•) Nov.

Sea Water, Effect of (InL) Aug.
Reinforced Concrete in (E) July

Separators tor Handling Crushed Rock,
Magnetic (Equip) Oct.

Septic TanK Construction (^or.) Nov.
Tanks (Inf.) Oct.

Setting Properties of Portland Cement
Nov.

Sewage Disposal For Country Homes with
Concrete Septic Tank (*) Sept.

Sewers, Concrete for Sanitary (Con.)
July

Shafts, Cement Grout in Oil (Inf.).. July
^hear for Reinforcing Rods, An Hydraulic

(Equip) Nov.
Sheds Are Durable and Fireproof, Con-

crete Coal Dec.
Shock, Resistance of Concrete to (•).Oct.

Resistance of Concrete to Oct.
Sidewalk Crazing (InL) July

Expansion Joint (Inf.) July
A Movable Platform in Viaduct (*)

July
OneCourse Concrete (Cor.) Oct.

Sidewalks, One-Course Concrete (*).July
(Cor.) Nov.

to Pavements, From (t:.) July
Sign Boards for Highways, Concrete

(Com.) Dec.
Silos A Success. Block (Inf.) July

Effect of Acids on (InL) July
Soundness, LeChatelier Test for (I-C)

Nov.
of Cement, A Pressure Boiling Test

for (Briq.) Sept.
Sound-Proof Tile Partition Well (Con.)

Oct.
Specifications, Government Cement

(Briq.) .July

Spirals in Long-Span Girders, Using
(Cor.) Aug.

Sin-inkling and Steam Treatment Com-
bined in Concrete Products Curing
Rooms (*) Oct.

Stadium for a Public School .Athletic

Field, A Concrete (') Nov.
Standards, Concrete Lighting (Equip)

Nov.
Lighting (Inf.) Aug.

.Steel Cores in Floor Construction .. Sept.
Mixing Board (Con.) Sept.

Steam Curing (Cor.) Dec.
Curing Concrete Products (*)...,Aug.

Storage Cellar. A Concrete (*) Oct.
.Strength of Tile and Concrete Wall Sec-

tions, Comparntive Oct.
Stucco Application (Inf.) Sept.
Sulphide of Sodium and Concrete (Inf.)

Aug.
Sulphur Trioxide Content for Portland

Cement, Standard Oct.
Sundial, A Concrete (*) Nov.
Surfacing Porch Posts (InL) July

TAILINGS for Concrete in Mis-
souri. Mine Oct.

Tamper and Brick Machine, A
New Power (Equip) Oct.

Tank Construction. Concrete (Cor.). Oct.
.A Reinforced Concrete Water (*)

Dec.
for Crude Oil (InL) Oct.

Temperature of Concrete Liurine Setting

^ Aug.
Terrazzo Floors (I-C) Dec.
Tests for Concrete (Com.) Oct.
Tile Still Good, Used 27 Years. Concrete

(Com.) : Oct.
and Some Recent Percolation Tests,

Curing (Con.) Sept.
Floors, Concrete Cover on (Cor.)...

Sept.
Floor, Concrete (InL) Sept.

Time Record in Building C) (Cor.). Dec.
Tool House, Railroad Section (*) (Cor.)

Dec.
Trough and Fence, A Concrete Watering

(*) (Cor.) Dec.
Trucks in the Delivery of Cement. The

Use of Motor (-) Dec.
in Road Work, Data on Two Uses

of Motor Nov.
in Road Construction and Mainten-

ance, The LIse of Motor f)..Sent.
Truss, Span of 60 ft. Reinforced Con-

crete (•) Oct.
Tunnel Construction. Concrete in (Com.)

Oct.

UNITS for Sawtooth Construction,
Pre-Cast Nov.

WALL, Concrete Retaining (InL)Tuly
Waterproof Compounds in Arabia,

(Cor.) .....' Sept.
Concrete for Rheostat SepL

Waterproofing a B-sement (Inf.) Oct.
(I-C) Nov.

Weight of Concrete (InL) Oct.
Window Sash, Cost of S'eel (Con.)..Aug.
Winnipeg, A Large Concrete Products

Plant in C) Tulv
White Concrete Block. Church Built of

(*) Dec.

December, ii)i.
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