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ENGLISH AND AMERICAN MACHINE TOOLS.

It will be remembered that one of the principal
grounds of contention during the great strike in the
British engineering trades was the questionas to the
right of the trades unions to control the output of
labor-saving machinery. Happily for the interests of
both employers and employed, the attempt of the
men to limit the output of machinery was thwarted.

In a recent editorial on English and American ma-
chine tools, The Engineer comments on the fact that
the English manufacturer is at length beginning to
recognize that the restriction in the way of their use
being now removed, automatic machine tools are of
great importance. Our esteemed contemporary ex-
presses regret that English makers of machine tools
do not devote more effort to the design and manufac-
tureof automatic machine tools, and goes on tosay : ‘‘ Is
it possible that English manufacturers cannot find time
to devote some attention to this class of machinery,
and so o:Ter battle to the increasing competition, or is
it that they still profess to despise American methods ?
If the latter is the case they would do well to undeceive
themselves by an inspection of American machines.
We have frequently heard it stated that the imported
article was weak and roughly made. A few years ago
that was to a great extent true, but it is =0 no longer.
American engineers do not stand still, and they have
eagerly learned by experience. The consequence is
that their tools are nowadays at least as stoutly built
as our own and are as well finished, while in accessi-
bility of their working parts, in ingenious automatic
devices, in adaptation for rapid work, in convenience
and handiness, they are far ahead of the productions
of most British firms.”

The Engineer has no intention of *‘‘ puffing”
American productions, but speaks plainly, with the
hope of ** removing some of the bias ” which misguides
the British manufacturers; and it points out to its
readers that our success is due largely to the fact that
instead of waiting for customers to state what is
wanted, our manufacturers have a way of taking the
initiative in improvements; ‘‘ they lead, and do not
follow manufacture.”

These are candid words and full of remarkable signifi-
cance, coming, as they do, from the most conservative
technical journal in Great Britain ; and if the British
manufacturer fails to take the hint, it can never be his
excuse that his loss of a profitable trade was due to
ignorance of the underlying cause.

SAFETY OF THE BROOKLYN BRIDGE.

The public has lately been favored with somewhat
conflicting statements regarding the strength and
safety of the Brooklyn Suspension Bridge, made by
two engineers whose names are prominently asso-
ciated with the construction and maintenance of this
great structure. The first appeared in the form of a
letter to The Railroad Gazette from W. A. Roebling,
who, after the death of John A. Roebling, superin-
tended the construction of the bridge; the second
statement is the report of C. C. Martin, the present
chief engineer of the bridge, to Bridge Cominissioner
Shea.

Mr. Roebling, referring to the recent buckling of the
stiffening trusses, attributes it entirely to the presence
of the overfloor stays. In our issue of August 13, 1898,
there will be found a discussion of the accident, in
which the buckling is attributed solely to these stays,
which extend from the panel points of the trusses to a
rigid connection with the top of the towers. Mr. Roe-
bling states that in any future suspension bridge he
would dispense with their use, and explains they were
retained by himm because, on account of the increased
loads which were to be placed on the bridge, *‘long be-
fore the cables were completed” he ‘‘had to look in
every direction for an increase in supporting power.”
*The crying evil on the bridge,” says Mr. Roebling,
‘“ia that every year since it has been opened for traffic
there have been numerous additions to the dead load,
the elimax of the overloading” being ‘‘reached when
the trolley took possession of the roadways.” The
builder of the bridge has no fear for the cables, as they

still have ample strength and ‘‘cculd puli up the an-
chorages with ease.”

Mr. Martin’s report, while it gives much valuable in-
formation as to the strength of the cables and the
stability of the anchorages, has little to say about the
failure of that part of the bridge that aroused the pres-
ent discussion, namely, the stiffening trusses. While it
is, no doubt, a fact that the bridge is ‘'absolutely
safe,” and ‘*no one need entertain for a mowment any
fears of its stability,” it is nevertheless true that the
stiffening trusses are altogetier unequal to the demand
of a sudden emergency, and that as far as they are
concerned the bridge is not ‘‘stable.” Since the stiff-
ening truss is an integral part of a suspension bridge,
it follows that the failure of the trussesis a failure of
the bridge, and hence a bridge in which these trusses
are liable to collapse under a congestion of traffic
whieh may occur at any time, is obviously overloaded.
All that can be said of the bridge is that under its
present loading it is liable to a partial failure, which
will not, however, involve any risk to the traffic that
passes over it.

The report states that the total moving load upon
the main span is 1,962 tons, the total additional
weight added in the way of new tracks, cables, elec-
tric cables, trolley arms and traces, etc., is 430 tons,
and the weight of the original superstructure is
5,828 tons, thus bringing the total weight up to 8,220
tons. This multiplied by 1'7 gives a total strain in
the cables of 13,974 tons. The ultiuate strength
of the four cables, however, is 49,200 tons, which
gives a factor of safety of 83-52. It is argued that
since the dead weight of the structure cannot be ma-
terially increased, any increase must come from the
woving load, which must, therefore, be multiplied ten
times over before it could break the cables.

The stability of the anchorages is shown by the fact
that they have moved forward under the pull of the
cables only one-eighth of an inch in the past eight
years.

The report will allay any fears that may have been
entertained by the public as to the daunger of a posi-
tive collapse of the bridge. Neither the floor, the sus-
penders, the cables, nor the anchorages can give way
under any increase of loads that can be brought upon
the bridge. The stiffening trusses have failed more
than once and they will fail again whenever a blockade
occurs on the bridge. The best thing to be done would
be to remove the superfluous diagonal stays, which
were one of the conducing causes of the buckling, and
replace the present flimsy and inefficient stiffening
trusses by others of greater depth and weight. If
this were done, we shonld hear no more of alarmist
rumors of buckling floor system or collasping cables,
and the bridge would be good for its natural life of
twenty centuries.

&
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ELECTRIC LOCOMOTIVES FOR EUROPE.

An American corporation, the General Electric Com-
pany, has recently obtained a contract for the supply
of the equipment for the tunnel of the Paris-Orleans
Railway, from its present terminus in Paris at the Aus-
terlitz station to a new station near the Quai d'Orsay,
in the heart of the city. The mmanager of the foreign
departient of the company said : ‘‘Although this con-
tract involves a smaller amount of money than the con-
tracts secured some months ago frow the London Un-
derground Railway, it is in quality, so to speak, a more
important contract, for it marks the conquest of the
stubborn French prejudice against Awerican manu-
factures, and against too ready an adoption of the
latest improvements, waiting as they are prone to do
for something better still. Moreover, the contract was
won against the strongest possible competition of
British and European companies during a period of ne-
gotiation extending over two years. We have con-
tracted to furnish eight electric locomotives operated
with the third rail, and that they will more than fulfill
all expectations we do not for a moment doubt.” It
hasnot been decided whether the third rail will be
between or outside the tracks. The system of trans-
mission will require the use of the three-phase gen-
erators for the rotary converters, changing an alternat-
ing to a direct current of 500 volts. There were four-
teen competitors in the matter of the Paris contract.
French engineers were taken over to the United States
and a complete demonstration was given on their ex-
perimental track at Schenectady, and the company’s
ability to do more than was required was shown,
There is a railway .of considerable length at Schenec-

| tady following the course of the Mohawk River, and on

this railway a train of more weight than that of the
Paris-Orleans line was run backward and forth
over a distance equal to that between the stations of
the Paris tunnel. The perfect mobility and power of
the electric locomotive was so well shown that the
French engineers were immediately convinced that it
et all of the conditions in even a higher degree than
had been demanded. The fact that the American com-
pany could show the greatest experience in electrical
locomotive building was of far more importance than
the question of cost. The only point considered was,
which of the competitors could supply the most effi-
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cient locomotive and accompanying electrical appa-
ratus. This iscertainly another triumph for American
engineers.

.
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BREAKDOWN IN DAILY NEWSPAPER OFFICES DUE

TO LACK OF GAS.
The bursting of a large gasometer, which is referred

to elsewhere in this issue, was the cause of trouble and
inconvenience to the newspapers which use the lino-
type machines, owing to the fact that the supply of
gas down town was cut off. In the linotype machine
the type metal is kept hot by gas, so that when the gas
pressure became reduced the type metal began to cool.
In most of the machines there was no gas at all. and
in the few in which it did burn, the flame was very
feeble. Several of the papers had to set up their type
by hand, and in one case twenty machines had to be
abandoned. At least one newspaper which does not
use machines courteously placed the composing room
at the service of another paper. It is probable that
after this newspapers will provide some means for heat-
ing the type metal in case the supply of gasis tempo-
rarily cut off, and devices of this nature are made.

O ——
HAVANA'S FLOATING DRY DOCK.

On the recommendation of the American Evacuation
Commission of Havana, our government will not in-
sist that the floating dry dock of the Spanish navy in
Havana Harbor shall be turned over to the United
States. Admiral Sampson endeavored to persuade his
colleagues that the dock was not movable property
and therefore must be surrendered by Spain. Generals
Wade and Butler, however, held that the dock was a
floating and mwovable structure. Both parties were
right in a way, for $40, 000 was expended for establish-
ing it in its present berth, and the fact that it cannot
be moved was cited by Adniral Sampson in support of
his contention. We have already illustrated this dock
in the SCIENTIFIC AMERICAN for October 16, 1897.

The dock was built in England and cost the Spanish
government $600,000. It reached Havana a short time
before the war began and was promptly sunk, which
is not to be wondered at, considering that we know now
that the Spaniards are the poorest mechanics in the
world. The American conimission say it has been so
badly used it is not worth more than half what it cost.
It is probable the dock will be put up at public auction
by the Spaniards and sold, as the American commis-
sioners and Spanish commissioners have failed to agree
on a price.

- oo
SCIENTIFIC CONVENTIONS IN NEW YORK DURING

) THE HOLIDAYS.

Eleven associations of scientists will hold their win-
ter meetings in this city during the week succeeding
Christinas, and all are to be the guests of Columbia
University. The programmes offered by the various
associations are full of interest and are certain to at-
tract many professional men to the meetings. The
American Chemical Society will hold its meeting on
Tuesday and Wednesday, December 27 and 28. The
morning session of the first day will be held at the
‘Chemists’ Club, 108 West Fifty-fifth Street, and will be
devoted to the hearing of addresses and the reading
and discussion of papers, but the afternoon will be
used in visiting the works of the New Jersey Zinc Com-
pany, at Newark. The second day will be given up to
the reading of papers and the examination of the
chemical laboratories in Havemeyer Hall, of Columbia
University. On Wednesday and Thursday come the
gatherings of the American Society of Naturalists, the
American Morphological Society, the Association of
American Anatomists, the American Physiological So-
ciety, the American Psychological Association, the
American Folk Lore Society, the Society for Plant
Morphology and Physiology, the Anthropological Sec-
tion of the American Association for the Advancement
of Science, and the Geological Society of Aerica,
while the New York State Science Teachers’ Associa-
tion will meet on Thursday and Friday.

Wednesday ‘will be devoted to the business sessions
of the various societies and the reading of papers,
morning and afternoon, in Schermerhorn and Fayer-
weather Halls and the Coilege of Physicians and Sur-
geons. In the evening there will be a lecture at
the American Museum of Natural History, by Prof.
H. F. Osborn, on ‘ Collections of Fossil Mammals
and Their Care,” followed by a reception to the mem-
bers of the societies, at the home of Prof. Osborn.
Thursday morning and afternoon will be given up to
the solid work of reading and discussing of papers, the
set topic for 3 P. M.; with the naturalists, being,** Ad-
vances in Methods of Teaching.” The programme for
Friday includes visits to the Botanical and Zoological
Gardens for the naturalists, while the geologists and the
science teachers will still be occupied with the reading
and discussion of papers. In connection with the
meeting of the Science Teachers’ Association there is
to be an exhibition of scientific apparatus at the
Teachers’ College on West One Hundred and Twen-
tieth Street. The president of the Chemical Society
is Prof. Charles E. Munroe, that of the Naturalists’ is
Prof. H. P. Bowditch,and that of the Geologists’ is Prof.
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J. J. Stevenson, while the chairman of the local exe-
cutive committee of the affiliated societies is Prof. H.
F. Osborn and its secretary is Prof. Bashford Dean.

>0
®-

FLYING MACHINES AND ORDNANCE.*
BY HIRAM MAXIM.
FLYING MACHINES.

In 1889 I determined to make a series of experiments
with a view of ascertaining how much power was re-
quired to perform artificial flight on a large scale. All
the apparatus made before this time had been so di-
minutive in size, so imperfect in construction, that the
experiments were of little value. There were practi-
cally no data obtainable that would apply to the
apparatus when constructed on a sufficiently large
scale to be considered as a practical flying 1zachine.

At that timne it appeared to me that the most practi-
cal system of making flying machines would be what
is known as the aeroplane system, that is, a machine
made in the form of a kite.

Every boy knows that, when a kite is held up against
a strong wind by a cord, it will ascend. The wind,
blowing against the underneath surface of the Kkite,
lifts it with a considerable degree of force ; conversely,
if the kite should be driven forward through station-
ary air at the same velocity, the lifting effect would be
identical.

My first apparatus consisted of a long arm revolving
on a vertical pivot, the arm being of sufficient length
so that the circuinference around which it traveled
was exactly 200 feet. This arm was provided with a
screw propeller and it was possible to attach aeroplanes
of any size or shape at any required angle, and to drive
them around the circle at any velocity from 20 to 90
miles an hour. The apparatus was provided with tacho-
meters, dynamometers, and various apparatus not only
for determining the lifting effect of the aeroplanes, but
also theactual amount of power required to propel the
plane through the air; to measure the thrust and slip
of the screw ; also the amount of power required for
driving the screw, and to determine exactly the veloc-
ity at which the apparatus was traveling.

The aeroplanes employed in this apparatus were for
the most part about 18 inches wide and 4 feet long.
Wooden aeroplanes with lightly curved surfaces were
found to be best. These experiments demonstrated
that 133 pounds could be lifted and propelled at the
rate of 45 miles an hour with the expenditure of 1 H. P.
I then constructed a very large apparatus, which was,
of course, too large to attach to the rotating arm, the
apparatus, in fact, being over 100 feet wide. I de-
termined to try this machine by running it along a
railway track ; that is, instead of running the machine
in a circle or holding it up against the wind after the
manner of a kite, 1 decided to run it at a high velocity
along a railway track, and to provide it with appara-
tus to determine the amount of power consumed and
the lifting effect of the aeroplanes. First, I had a
steel track 9 feet gage, and outside of this and above
it a wooden track 35 feet gage, made of 3 inch by
9 inch Georgia pine. The machine was provided with
ordinary wheels for running on the lower steel track,
and with special wheels for running on the underneath
side of the outer or upper track. The wheels were ad-
justed in such a manner that when the machine was
lifted 1inch clear of the lower track, the special wheels
engaged the outer or upper track, thus preventing
the machine from rising in the air.

In these experiments the power consumed was al-
together out of proportion to what I had anticipated.
Had my large machine been as economical as the small
apparatus, it would only have required 100 H. P. to
lift it, but 100 H. P. was found to be completely inade-
quate, and it was not until I had increased the power
to over 360 H. P. that I succeeded in getting a machine
actually to lift from the ground.

These experiments demonstrated thatlarge machines
are nothing like so economical in power as small ones,
and that aeroplanes, in order to be effective at a mod-
erate velocity, should be long and narrow, rather than
in the form of a kite.

Prof. Langley has constructed an apparatus similar
to mine, but very much smaller, and he found that,
with his apparatus, the power required per pound
lifted was very much less than with my large machine,
approximating closely to the original experiments
made by myself with the small apparatus.

I understand thatthe government is spending $25,000
with a view of evolving a practical flying machine. I
do not think they will succeed on the aeroplane sys-
tem. I believe that, when we come to large apparatus,
it will be necessary to construct a machine on a totally
different plan. Moreover, the $25,000 will be found
completely inadequate for the purpose, as my own
experiments cost fully $100,000.

My experiments have been fully explained in various
articles which I have written, which knowledge is now
common property.

FIREARMS AND ORDNANCE.

During the last three hundred years the cleverest

* Address delivered before the Engineering Society of Columbia Univer-
gity of the City of New York, December 8, 1898.

mechanicians of all countries have been engaged in
making improvements in firearms, always with a
view of greater accuracy and rapidity of fire, but it
wasnot until metallic cartridges came into use that it
was possible to construct breechloading firearms which
could be fired with any degree of rapidity.

It is, however, true that long before metallic cart-
ridges were invented, several attempts were made to
construct rapid-fire machine guns. It was, I think,
in about 1840 when the great Peter Cooper made
what was perhaps the first machine gun ever thought
of in this country. In 1854 my own father conceived
the idea of making a machine gun. He proposed to
make it something after the manner of a revolver, but
instead of having loaded chambers, a sprocket wheel
took the place of the cylinder, and this was supposed
to feed up loaded links of a chain, bring them in line
with the barrel and discharge them by the working of
a lever by hand. He believed it would be possible
to make a gun of this kind that would fire one hundred
rounds in a minute. Curiously enough, the gun
which was experimented on by Peter Cooper, and the
one conceived by my father, of which I made a wood-
en model, were almost exactly alike.

The first machine gun that ever went into practical
use was the Gatling. The Gatling gun had a series of
from six to ten barrels arranged in the form of a eylin-
der, and so constructed that when one turns a crank by
hand the barrels are brought successively into action.
Then we had the French mitrailleuse, which had
thirty stationary barrels arranged in the form of a
cylinder. All of these were loaded and fired simul-
taneously, and the recoil was so great that the gun had
to be provided with a mounting quite as strong as
would be employed with light pieces of artillery. Later
on we had the Gardner, the Lowell, the Pratt & W hit-
ney, and the Nordenfeldt, all being provided with a con-
siderable number of barrels arranged in groups, with
hopper feeds, and in all cases being worked by hand by
means of a crank or lever. The Nordenfeldt gun, on
account of greater simplicity and lightness, et with
greater success than the other types of hand-operated
guns, but none of these guns were used to any extent
by the great military nations of Europe, and it was
not until after the automatic gun was invented that
such nations as Germany, France, and Austria would
even consider the use of machine guns in the ser-
vice.

Many years ago, while firing at a target with a mili-
tary musket, I was much surprised at the force of the
recoil. It appeared to me on that ocecasion that this
waste of energy might be profitably employed in load-
ing and firing the arm, but it was not until I went to
Europe, and, finding myself in Paris, with insufficient
work to keep me fully employed, that I actually took up
the question of automatic guns. I first made a draw-
ing which I afterward took to London, and having ob-
tained and equipped a small factory there, I commenced
experiments with a view of evolving a gun which
would load and fire itself. There was not a particle
of data to go by. No one before had ever spent a
single cent in experimenting with automatic guns. I
first thought of applying the recoil to working existing
forms of mechanism, but found that impractical. I
then designed and constructed a totally new mechan-
ism and a totally new system of feeding.

In the spring of 1884 I constructed the first appara-
tus ever made in the world in which the recoil of one
cartridge would load another cartridge into the barrel
and fire it. This apparatus is now in the South Kens-
ington Museum, in London, and labeled *‘ This appara-
tus loads and fires itself by force of its own recoil, and
is the first apparatus ever made in the world in which
energy from the burning powder is employed for load-
ing and firing the arm.”

When it was first reported in London that an Ameri-
can electrician had succeeded in making a gun which
had loaded and fired itself, everyone was incredulous ;
they looked upon it as Yankee brag or boast. Many
people cawe to my place and wished to see the gun
with their own eyes.

I had fitted up a place in the basement where a gun
could be fired with loaded cartridges, and my visitors
increased daily. Everybody, from the Prince of Wales
down, came to see what was then considered a nine
days’ wonder, and it required a very considerable por-
tion of my time to receive visitors and show the arm;
in fact, so much of my time was consumed that it be-
came necessary to work nights in order to carry on the
work and take out the patents in the various countries
of the world.

I used fully 200,000 rounds of cartridges showing my
first gun to visitors. The British government was the
first to give me an order. They asked me to make a
gun which would not weigh more than 100 pounds,
and which should fire 400 rounds in a minute. I pre-
sented a gun which weighed only 40 pounds and fired
2,000rounds in three minutes. At these trials I showed

three different forms of automatic guns, and all were!

purchased by the government and are now in their
museurn,

The next step was to take the gun on the Continent
and put it in competition with guns working by hand.
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In every case I was successful over all competitors,
and received large orders. On returning to England I
had a field trial before Lord Wolseley. Every one ad-
mitted the superiority of the arm, both as regards ac-
curacy, simplieity, and ease of manipulation, but his
lordship said, on observing the enormous cloud of
smoke given off by the gun, that the gun would be of
little use in actual service unless it was provided with
smokeless powder. At that time there was no smoke-
less powder in England, although the French were
conducting experiments with the view of finding a
smokeless powder.

Acting on his lordship’s suggestions, I then com-
menced experiments with a view of making a suitable
smokeless powder for my gun. The first powder which
I made was pure tri-nitro-cellulose, made from high
grade gun cotton. This not proving altogether satis-
factory, I added by degrees small quantities of nitro-
glycerine, commencing with about 5 per cent and in-
creasing until I actually made a successful powder
with as much as 60 per cent of nitro-glycerine ; but as
there was great prejudice against the use of nitro-glyce-
rine, I reduced the quantity to about 13 per cent and
produced a thoroughly good smokeless powder. Both
nitro-glycerine and high grade gun cotton are violent
explosives; in fact, they detonate like a fulmminating cap.
Nobel, before my time, had attempted to tame or slow
up nitro-glycerine by the addition of a sluggish explo-
sive, like collodion cotton, but no one had attempted
to make a slow-burning powder from two violent ex-
plosives.

Sir Richard Webhster, in the celebrated case of Nobel
v. Government, admitted that I was the first man in
the world to make smokeless powder from nitro-glyce-
rine and gun cotton. It was, I think, about nine years
ago that I sent a quantity of this powder to this ceun-
try. It was in competition with many other kinds of
smokeless powder. It produced excellent results, and,
according to the official report printed at that time,
it was superior to any other powder submitted, and
to-day it may be said that little or no improvement
has been made in this original powder submitted by
me at that time. The powder employed by the gov-
ernment to-day is practically of the same composition
and the pressures and velocities are also practically the
sale.

A few yeurs later the French, wishing to obtain a
little higher velocity with an automatic gun than it
was possible to obtain with the French powder, pro-
posed to increase the length of the cartridge case, butl
suggested that they might attain the desired velocities
with the use of an improved form of powder. Iaccord-
ingly made in England a quantity of smokeless powder
with longitudinal perforations. I took it to France
and produced results better than ever produced be-
fore. I attained the required velocities without in-
creasing the size of the cartridge case, and the gun
with the new form of powder was adopted into the
French service.

[At the close of the lecture a fully automatic gun
loaded with blank cartridges was fired in the lecture
hall, at the rate of six hundred rounds a minute.

Mr. Maxim repeated this lecture before the American
Society of Civil Engineers, at their club house, No. 220
West 57th Street, on the evening of December 14, and
was enthusiastically received. It should be mentioned
that he accompanied the lecture with numerous lantern
slide illustrations of his aeroplane and ordnance fac-
tory.—ED.]

COST OF CLEANING BRICK PAVEMENTS.

The organ of the New York Reform Club Committee,
Municipal Affairs, published quarterly, has, in its last
issue, a very interesting and complete report upon
the reforms effected in cleaning the streets of the city.
By this it is shown that the ease with which certain
types of pavement can be kept clean, as indicated by
careful observations of the cost of doing the work, is
as follows: Asphalt, 100; brick, 100: wood (smooth
karri), 100 ; granite, 150 ; Belgian blocks, 160; cobble
stones, 400.

All the pavements were in good condition and the
accuracy of the table was checked by comparison with
the number of sweepers actually employed in each
subdivision in the city. For the entire city 1,623
sweepers were employed, each sweeper keeping clean
an average of 5,746 square yards, at an average cost of
$2.40 per 1,000 square yards a week ; indicating, ac-
cording to the estimate, that asphalt, brick, and smooth
karri wood paving could be kept clean at 69 cents per
1,000 yards per week.

A brick pavement, when properly laid, is not a noisy
pavement, it is a good and smooth road for traction
purposes or for bicycling, while it affords a better foot-
hold for horses than asphal$ does, it is more than ten
times as durable, it is lower in first cost, incomparably
lower in cost of maintenance, and the New York re-
port proves incontestably that, in the important mat-
ter of cleaning, the brick pavement is in no way in-
ferior to asphalt ; therefore, we cannot understand
why the vitrified brick pavement is not universally
adopted in all our cities.
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AN INGENIOUS WATER-DISTILLING APPARATUS.

Water, we are frequently told, constitutes a most
important component of our food. It isevident, there-
fore, that care should be taken to purify the water
which we drink, and to remove all the organisms with
which it may be charged. To this end some apparatus
must be employed whereby the dangerous microbes
can be destroyed and the water rendered potable.
Such an apparatus is found in a still made by the
Cupigraph Company, 138 North Green Street, Chicago,
IlL.

The still in question comprises essentially a retort
and a condenser. The retort occupies the lower por-
tion of the apparatus and receives the water to be dis-
tilled. The condenser is carried in the upper portion
of the still, is nade tapering in form, and has a coni-
cal bottom through which an overflow pipe passes.
Water is poured into the funnel at the top of the still,
and, after having filled the condenser, passes into the
overflow pipe into the retort below.

The steam generated by heating the water in the re-
tort rises, and, coming into contact with the water-
filled condenser above, is condensed and trickles into
an annular reservoir in the manner shown. The con-
densation of the steam produces a partial vacuum,
which is filled by air conducted from the outside by
means of tubes. As the tubes are surrounded partially
by hot distilled water and partially by steam, the in-
rushing air is sterilized before mingling with the pro-
ducts of condensation. The distilled water is, hence,
impregnated with oxygen having its organic life de-
stroyed.

The retort or lower chamber has a capacity of two
gallons ; the distilled water reservoir, a capacity of one
gallon. Since the surplus water in the uppermost re-
servoir will overflow into the lower chamber, it follows
that the still cannot readily boil dry.

In order that the water-level may be easily ascer-
tained, the retort and reservoir are provided with gage-
glasses.

The noteworthy features of this apparatus are the
large cold area obtained by the tapering form and
conical bottom of the condenser, the inclosed reservoir
protected from contact with the atmosphere, the
method of providing pure oxygen to the condensed
steam, and the means for preventing the still’s boiling
dry.

THE “ROCHESTER” SYSTEM OF TIME-RECORDING.

In many of the mechanical time-recorders used by
the owners of large factories and mills for the purpose
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THE TIME-PRINTING MECHANISM,

of registering the number of hours in which their em-
ployés have worked, long tapes are employed, upon
which the time of each employé’s coming and going
is recorded. Admirable as these apparatus may be,
mechanically considered, they nevertheless necessitate
a vast amount of labor in transeribing the confused
records made upon the tape and in the subsequent cal-
culation of wages. In a new system of time-recording
which is widely coming into use, the tape has been
dispensed with, and in its stead a card-system is em-
ployed, which, for ingenuity and simplicity, leaves
nothing to be desired. The system in question is used in
connection with the ** Rochester * time-recorder, made
by the Willard & Frick Manufacturing Company, of
Rochester, N. Y.

The cards employed are ruled and printed in the man-
ner shown in one of our engravings, so as to provide for
the recording of the time of arrival and the time of
departure of every employé, for the total number of
hours worked, and for the wages corresponding with
the time recorded. The time-printing apparatus em-
ployed is located in the lower part of a clock-casing,
and consists essentially of two steel type-wheels mount-

< W

AN INGENIOUS WATER-DISTILLING APPARATUS.

ed on independent sleeves fitted on a stationary arbor,
one wheel being numbered from 1 to 60 and the other
from 1 to 12. In front of the type wheels an inked
ribbon is passed, which is brought into contact with
the hour and minute type-wheels by means of a han-
mer carried by a pivoted frame and operated by a
lever projecting from the front of the casing at the
right hand side. Asin many typewriters, the ribbon
is automatically shifted from side to side. The card-
holder is provided, not with a stationary bottom, but
with a movable abutment which limits the distance to
which the card can be inserted, and which is auto-
matically operated by a lifting rod in order to be
raised every twelve hours by an amount equal to the
distance of one vertical space on the card. By means
of a shifting lever projecting from the front of the
casing at the left hand side, the card-receiver may be
moved laterally.

The time-printing apparatus is operated by a Seth
Thomas clock having the usual gear-trains and springs.
The shaft carrying the hands of the clock drives the
type-wheels below, through the medium of beveled

THE RECORDER AND CLOCK.

gears and a connecting rod. A rotary cam mounted
on the hour shaft causes the card-receiver abutment to
be moved upwardly through one vertical space, thus

bringing the card into proper position for A. M. or
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P. M. records and preventing the workman from re-
cording the time during which he was absent the pre-
vious day. The abutment is dropped to its lowermost
position once every week by means of the cain.

In connection with the recording mechanism two
racks are employed, one of which receives the cards
after the time of beginning work has been recorded
and the other after the time of departure has been
registered. Upon beginning work, each employé takes
his card from its rack, places it in the card-receiver,
and presses the printing lever down, thereby causing
the hammer to press the card against the ribbon and
the type-wheels. As the record is made, a bell con-
nected with the lever sounds, thus informing the work-
man that his time of arrival has been registered. He
then removes the card, and, after verifying the rec-
ord, places it in the other rack. After having finished
his daily work, the time of departure is recorded and
the card again placed in the first-named rack. By
glancing over the racks it can be immediately ascer-
tained how many wmen are present and how many are
absent.

The cardsused in the * Rochester ” system can be so
ruled that not only the hours worked during the day
can be recorded, but also the time spent upon a single
article. The back of the card shown can be ruled in
such a manner that the tilne consumed in working
upon various articles can be entered, and the times
thus noted must correspond with those printed by the
recorder. The hours during which a man has labored
upon a single piece may be registered by the recorder
itsalf, if need be. So elastic is this system that, even
though a workman labors by the hour and partly by
the piece, cards can still be provided which shall meet
these requirements. The system can therefore be
adapted to any form of wage payment.

The simplicity of this time-recording system, its
trustworthiness, the accuracy of its records, coupled
with the small amount of clerical labor necessary to
compute the wages, have induced the Franklin Insti-
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A “ROCHESTER” TIME-CARD,

tute to award it the John Scott medal and the gold
premiuin,

The system has been adopted for use in the United
States Treasury Department and its branches and by
many prominent manufacturers throughout the world.

—_ —er—

AN exhaustive examination of compounds of seleniuin
and tellurium has been carried out by R. Metzner. In
the case of telluriumm he was able to redetermine the
atomic weight by two different methods: (1) by the
use of tellurium sulphate; (2) by the reduction of tel-
lurous acid with carbon monoxide in presence of silver.
He gives the atomic weight of tellurium as 127°9.
Among the various new compounds which the author
has prepared are two hydrates of selenic acid, well
crystallized selenious sulphate, two oxyfluorides and
the fluoride of tellurium, a hydrate of hydrofluoric
acid, and a compound of tellurium bichloride and
phosphorus perchloride. Methods are also given for
preparing large quantities of selenic acid, either by
electrolyzing seleniate of copper or by oxidizing selen-
ious acid by means of permanganic acid.—Ann. de
Chim. et de Phys., xv., 203.
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EQUIPMENT OF THE BROADWAY CABLE LINE
WITH ELECTRICITY.

In recent issues of the SCIENTIFIC AMERICAN we have | cable traffic.

described at considerable length the important changes

placed in position.
going on without the least interruption to the regular | T-rail is bolted.

This work of transformation is|1l4-inch wrought iron shank to which the conductor

To enable the conductor rails and their supports to
The conductors consist of two lines of T-shaped rail | be put in place, two handhole bozxes are being placed,

which are being made in the great system of surface|weighing 21 pounds to the yard, which are suspended [one on each side of the slot, at every 15 feet of the

roads owned and operated
by the Metropolitan Street
Railway Company. These
changes include the con-
struction of four import-
ant north and south lines
of railway on the under-
ground trolley system on
Second, Fourth, Sixth, and
Eighth Avenues, with con-
necting cross lines at Fifty-
ninth and Canal Streets,
the changing of the Broad-
way and Lexington Avenue
lines from the cable to the
underground trolley sys-
tem, and the equipment of
a crosstown line from the
Hudson to the East River
with compressed air mo-
tors. When the work
which the company has
now in hand is completed,
90 miles out of the total of
22814 miles owned by the
company will be mechani-
cally operated. “In the
course of time it isintended
to apply electric traction
to the whole system, with
the exception of some cross-
town roads. If the use of
the compressed air motor
on the Twenty-third Street
line shows good results, it
will be adopted on other
crosstown lines.

The electric roads are
entirely new construction,
the old horse car tracks
having been removed in
toto to make way for the
cast iron yokes and mas-
sive 107-pound rails which
are the standard construc-
tion for all the new electric
roads. On the Broadway

1.—LAYING DUCTS FOR ELECTRICAL EQUIPMENT OF BROADWAY CABLE ROAD.

Broadway track. The con-
ductor rails will be in 30
foot lengths, so that it
will be possible to slide
them into the conduit at
the handholes. They will
be supported at the ends
and at the middle. After
the insulators and conduc-
tors have been passed in
throughthehandholes and
bolted up and the wiring
to the cables in the ducts
completed, the Broadway
road will be ready for the
electric cars, which will
commence running early
in 1899.

The present Broadway
cars can be utilized by
equipping them with
motors, and replacing the
present grip by an electric
plow. It is probable, how-
ever, that new and larger
cars of the type at work on
the present electric roads
of the company will be
supplied for this, the most
important artery of travel
in New York city.

In the underground trol-
ley system as now being in-
stalled the track rails play
no part in the electrie cir-
cuit. The current is con-
veyed to and from the
motor by means of the
plow, one side of the plow
receiving the current from
the feed conductor and the
other side delivering it to
thereturn conductor. The
shank of the plow consists
of three steel plates, the
outer plates being 14 inch
and the inner plate {5 inch

road, on the other hand, the whole of the original track | below the cable slot by means of insulators attached |in thickness. The conductors, which are wrapped cop-

construction is available, and the changes are con-|to the lower flanges of the slot rails.

The insulator | per ribbons, are carried down through the plow to the

fined to laying of the cable ducts and bolting the con- | consists of a circular cast iron cup, provided with lugs | contact shoes or wipers, connection being made between

ductor rails to the lower flanges of the slot rails within | by which it is bolted to the slot rails.

the conduit.

The ducts are laid in a trench which is excavated at|cast iron cup by cement,

the side of the tracks and
slightly under them, as
shown in the accompany-
ing illustration, Fig. 1.
Two kinds of duct are used,
one consisting of riveted
sheet iron pipe about 4
inches in diameter, lined
internally with cement,
forming the top layer of
twenty pipes, the other be-
ing made of terra cotta in
short lengths of about 2
feet.

The object of these nu-
merous ducts is to carry
independent conductors to
different sections of the
road, providing current in
case of accident to one sec-
tion, to all the others re-
ducing to a minimum the
possibility-of delay on long
stretches of road at a time.

The terra cotta ducts
are preferred for the high
tension current cables. In
laying the ducts, the bot-
tom of the trench is leveled
and covered with from 4
to 6 inches of concrete.
The ducts are then arrang-
ed symmetrically in layers
and cement grout is run in
between them to fill up
the voids and bind the
whole mass together. The
sides and top are also con-
creted in, shus insuring
that the continuity of the
several lines of duct shall
be preserved unbroken.
Piles of these duects will be
observed on the sidewalk
to the left ready to be

Within this cup | them by flexible cables.

The shoes are of cast iron and

is another of porcelain, which is held firmly within the | measure 4 inches by 14 inch. They are kept in contact

2,—CONSTRUCTION OF NEW UNDERGROUND TROLLEY ROAD ON CANAL STREET, NEW YORK CITY.
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The porcelain cup holds a| with the conductor rails by means of side steel springs

which keep the shoes 8
inches apart when free and
8 inches apart when they
are in contact with the
conductor rails. It has
been found that a pres-
sure of about 6 pounds is
sufficient to insure good
electrical contact between
shoes and conductors.

The engraving, Fig. 2,
shows a portion of the new
underground trolley road
in course of construction in
Canal Street. Under the
slot is seen the sheet iron
drain tube and to the right
another form of terra cotta
ducts, each section having
four tubes about 6 feet
long. By comparing it
with the view of the Broad-
way road it will be seen
that the new track is con-
siderably heavier. The
rails, weighing 107 pounds
to the yvard, are not only
the most massive used in
any street railway, but
they are several pounds
heavier than the largest
rails used on the steam
railroads, where the most
massive railsdo not exceed
100 pounds to the yard.
This is the weight of the
rails on main line of the
New York, New Haven,
and Hartford Railroad
and on certain stretches of
the New York Central and
the DPennsylvania Rail-
roads.

Current for the whole of
the underground system,
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including the Broadway line, is eventually to be furnish-
ed from one great central station at Ninety-sixth Street
and the East River. It will have a capacity of 70,000
horsepower, or over four times that of any existing
power station in this country. The plant will consist
of 87 water-tube boilers of 800 horsepower each; 11
cross-compound engines, each of 6,600 horsepower ;
and 11 direct connected three-phase alternating cur-
rent generators. The current, at 6,000 volts, will be led
to 8 substations, conveniently located with reference
to the various lines. Here it will be converted by
static and rotary converters to a pressure of 550 volts,
at which it will pass to the conductors.

Military Firearms.

The military attachés of the United States army
abroad report, says The New York Post, that a num-
ber of foreign countries have decided in favor of the
adoption of the Spanish Mauser rifle, as a result of the
showing made in the Spanish-American war. Accord-
ing to the information received, the following countries
will use the Mauser rifle exclusively : Turkey, Argen-
tine Republie, Chile, Mexico, Sweden, and Brazil. The
only country to take up the Krag-Jorgensen rifles is
Norway. Several of the first named countries were
ordering a limited number of the Mauser rifles before
last suinmer, but the decision to adopt this arm exclu-
sively has, in a number of cases, been only lately
reached. Brazil, Chile, and Mexico will employ the
caliber of 0'276-inch; Turkey and the Argentine Re-
public have decided upon the -caliber 0-301-inch.
Sweden will use a caliber of 0'256-inch. The Krag-
Jorgensen adopted by Norway will have a caliber of
0-256-inch. The caliber of the United States arm is
0°30-inch.

The Loewe works at Berlin have the orders for the
majority of the Spanish Mausers. It was this estab-
lishment which first developed the gun, and the Spanish
army was partially equipped with weapons made at
the German works and partly at the arsenal at Oviedo,
Spain. The Spanish Mauser is an improved Belgian
Mauser. The gun is essentially a German weapon, the
term ** Spanish” being applied to the model which was
adopted by the Spanish government. The gun is held
to be free from objectionable features which character-
ize most magazine arms and it is considered by military
men on the Continent to be the best army weapon in
existence.

The militia and volunteers of Canada are now
equipped with the Lee-Enfield magazine gun, which is
an improvement on the Lee-Metford now in the hands
of the British line regiments. The Lee-Enfield has but
five grooves and the Lee-Metford seven, and the rifling
is sharper and the depth of the grooves is increased
from 0:003-inch to 0:005-inch. The alterations in the
gun were largely caused by the erosive effect of cord-
ite. One of the new rifles has been fired 13,000 times
and still gives good results.

The Chief of the Bureau of Ordnance of the Navy
Department, Captain Charles O’Neil, is making every
effort to secure a common caliber for the guns of the
army and navy of the United States, and he is backed
in the matter by many ordnance ¢xperts. The present
navy gun has a caliber of 0°236-inch. While the
weapon gives splendid ballistic results, it is not a favor-
ite for rough service. The necessity for a common
caliber gun is almost too evident for discussion. Thus,
while the vessels of Rear Admiral Dewey may have
their magazines filled with cartridges of 0276 caliber,
yet these cartridges are useless to our troops in the
Philippines should the latter run short of cartridges.
The joint board appointed to consider the subject has
just reported favorably, but does not deem an imme-
diate change of vital importance.

-_ et ~——— .

Something About the Chinch Bug.

The United States Department of Agriculture has
in press and will soon issue Bulletin No. 15, Division
of Entomology, entitled ‘The Chinch Bug.” The
chinch bug is one of the most destructive insects with
which the American farmer has to contend, and the
department receives many requests for information
about it. This bulletin is intended to meet this de-
mand, and gives many new facts concerning the life
history and distribution of the species, and the whole
subject of the practical handling of its diseases in
order to assist in its destruction is treated at length.
It says few insects have caused such pecuniary losses
as the chinch bug, and no other insect native to the
western hemisphere has spread its devastating hordes
over a wider area of the country with more fatal effect
to the staple grains of North America. It is widely
distributed over the world and hibernates in the adult
stage. It is of gregarious habits and migrates in
spring, sumwer and autumn. The bulletin states that
it would appear that this pest first made its presence
known in this country in North Carolina in 1783, and.
mentions several serious outbreaks of the bug in the
West, the estimated losses from its ravages from 1850
to 1887 reaching $267,000,000. It also says that it is
believed that the losses up to 1898 amounted to fully
$330,000,000,

Science

Some interesting experiments on the velocity of

sound were recently made by M. Frot, near Bourges.

Two sets of experiments gave for the velocity in air at

0° C. mean results of 330'6 and 3309 meters per second.

The times were measured automatically by electric
chronographs.

Notes.

As is well known to botanists, but not so well known
to the general public, says Prof. C. E. Bessey in
Science, the white powdery coating on some leaves
and fruits is waxy in nature and is called ‘*bloom” in
technical works on botany. Its function has received
some attention, Mr. Darwin having made it the ob-
ject of some studies in his later years. In- a recent
number of The Laboratory Bulletin, of Oberlin Col-
lege, is a short paper by Miss Roberta Reynolds, giving
the results of a series of experimments which show that
when the bloom is removed from the epidermis the
transpiration of water is greatly increased. Thus in
case of Agave utahensis the loss was about two and
a half times as much from the leaf which was without
bloom as from that with the bloom. It was observed,
also, that on damp days the difference between the
leaves was less than on dry days; so, too, there was
less difference in the case of young leaves than when
old ones were used.

Medical statistics of the American-Spanish war, as
reported by the Surgeon-General of the United States
Army, stands as follows: From May to September,
inclusive, and representing an army of 167,168 men,
there were reported in full 1,715 deaths. Of this num-
ber,640 were due totyphoid fever, 97 to malarial fevers,
and 363 to diarrhea and dysentery. The death rates
of May and June—0'46 and 0'70—were not in excess of
those of the army in peace times; in July the rate
reached 215 for the month, or 2580 per 1,000, which does
not much exceed that of well-cared-for cities. But in
August the rate became excessive, or 408 per month,
or 48'96 per 1,000 per year. In September the condi-
tions improved and the death rate fell to 245, or 29'40
per year. The records of the civil war show that a
high death rate in August was generally continued
for months after, and Dr. Sternberg ascribes the im-
provement noted in September to the stricter sanitary
measures adopted.

“ The fate which he dreaded has already overtaken
Luccheni,” says The British Medical Journal, Novem-
ber 5. ‘The ecriminal anthropologists have natu-
rally marked the murderer of the Empress of Austria
for their own as a subject of scientific study. The
corpus vile of the criminal will doubtless be reserved
for Prof. Lombroso or some expert of equal rank, but
in the meantime some eager investigators have been
studying photographs of Luccheni. To the eye of the
ordinary observer he looks a commonplace [ruffian,
but the ecriminal anthropologists, we are assured, at
once see even in a photograph complete asymmetry of
the body. Amyotrophy of the face, neck, trunk, arm,
and leg on the left side is very marked. These stig-
mata are the consequences of grave cerebrospinal
lesions occurring in infancy, and due to heredity,
aleoholic atavismn, misere physiologique, or some dis-
ease of infanecy, perhaps an encephalomyelitis or
lateral sclerosis, from which complete recovery never
took place. Luccheni is pronounced to be a type of
the asymmétrique déséquilibré. It would have been
more satisfactory if the eriminal anthropologists could
have recognized all these evidences of criminality be-
fore Luccheni had perpetrated the crime which has
given him the notoriety of infamy which he coveted.”

To speak of a color-blind artist sounds like joking,
said a noted London oculist ; but strange as it seems,
there are several persons so affected who can neverthe-
less paint extremely well. Numbers of color-blind
people there are, of course, who draw perfectly in
pencil, ink, and crayons, but I myself know a scene
painter attached to a provincial theater who, though
** color-blind,” paints all its scenery, and has quite a
local namne, not only for his ‘‘interiors” and oak cham-
bers, but even for landscapes. I can tell you also of
two London ladies who consulted me for color-blind-
ness who paint really beautiful pictures. One is the
daughter of a late famous artist, and was taught
painting by her father. She is quite unable to dis-
tinguish red from green, but her colors are labeled
with the names, and she has been taught which to use
for certain effects. Possibly her painting may seem
to- her eyes, as it were, drawing with a brush and
‘*shading” with the colors. The other is a lady artist
of somue celebrity, who has for years exhibited annually
in London. The public are not aware that she is
color-blind. She painted the ‘‘ Wedding Group ” for
a certain noble bridegroom a year or two ago, and
also several public men’s portraits, and one of an
eminent physician fetched 500 guineas. There is a
gentleman residing at Kensington who, having years
ago left the navy through finding his advancement
hopelessly barred by his color-blindness, is at present
making several hundred a year by his brush as an
artist, designing most artistic and brightly colored
picture ‘‘ posters” for advertisement boards.
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Miscellaneous Notes and Recelpts.

To Keep Violets Fresh.—If one desires to use violets
for the toilet, the following way of keeping them fresh
has been found excellent: Surround the stems with
wadding, after dipping them in salt water, and cover
with a layer of tinfoil. 1f they are used for interior
decoration, place the stems in salt water and besprinkle
the flowers. At night cover them firmly with tissue
paper and see to it that they are not kept in too warm
a place. In this manner they can be kept fresh for
several days.

In order to prevent the yellowing of the coatings in
water closets, stables, ete., where the exhalations are
so strong that the paint turns yellow in twenty-four
hours, no white lead paint should be employed, says
the Deutsche Malerzeitung. Use only zine white with
a suitable mixing color, thinned with turpentine and
water. It is true zinc white is also attacked by strong
exhalations, but not in such a degree as white lead,
which even under wood-color becomes black and spot-
ted in a short time.

The Faerben Zeitung gives the following receipts :

Polish Varnish.—Mastic, 120 grammes; wood spirit,
1 liter ; oil of turpentine, 250 grammes ; linseed oil, 200
grammes. Stand away for a few days, shaking fre-
quently, then filter off.

Excellent Polish.—Pale colophony, 1 part ; larch tur-
pentine (Venetian turpentine), 3 parts; bleached shel-
lae, 15 parts ; aleohol (95 per cent), 40 parts. Allow to
stand for three to four weeks in a warm place, shaking
frequently before filtering.

Picture Varnish.—Mastie, 350 grammes; Venetian
turpentine, 75 grammes ; camphor, 15 grammes ; oil of
turpentine, 15 liters.

Mining in Japan.—Regarding gold, silver, copper, and
coal mining in Japan, the Zeitschrift fiir praktische
Geologie furnishes the latest statistics. The develop-
ment of the mining industries in Japan, since the ter-
mination of the last war, has been a rapid one, and
that country now furnishes considerable quantities of
precious and useful metals, although little is heard
abroad of this production.

The gold production since 1893 has risen almost 5,000
ounces, and in 1896 reached the yield of 28,300 ounces.
The nineteen existing gold mines are partly in the
emperor’s possession, partly in that of private parties.
The most important are those of Sado and lkuno.
Latterly gold has been discovered near Nikko, and the
gold production will therefore rise considerably more
in the near future. Nikko bids fair to become the
center of the Japanese production of precious metals,
since besides gold, strongly argentiferous lead ores
have been found. By virtue of the Japanese laws,
foreigners are permitted to participate in mining
undertakings.

Silver is found in forty-five places in Japan, and in
1896 afforded a yield of 1,500,000 ounces, which is equal
to an increase of alinost 650,000 ounces since 1893.

Very considerable is the copper production of
Japan, there being at present seventy mines. During
the fiscal year ending June 30 last, 35,000,000 catties, or
about 500,000 centners, of copper, valued at 5,800,000
yen (about $3,000,000), were mined. Since 1875 the
copper production has increased almost ninefold.
Most copper is sent to Hong-Kong, then to China and
to England, the total export amounting to 350,000
centners, i. e., five-sevenths of the whole production.

Coal mining has, since the war, risen about 1,500,000
tons, and in 1897 more than 2,000,000 tons of coal,
valued at about $6,000,000, were exported. The com-
panies carrying on coal wmining are in a very good
financial condition. Altogether there are one hundred
and twenty coal mines, of which, however, only about
fifty are of importance. The most productive is the
Miike mine, in the province of Chikugo, yielding
600,000 tons per annum. A new coal field was discov-
ered in 1896, and work has now been cominenced on it.
It is situated in the province of Iburi, on the river
Mukawagawa, and is said to contain 40,000,000 tons
above, and 30,000,000 tons below, the level of the sea.
Aside from this last discovery, however, it has been
computed that the coal stores of Japan, at the present
rate. of production, will be exhausted in forty-five

years.
—_—— A ————————

Heroic Deed of an Engineer.

William Carney, an engineer at the Richmond Roll-
ing Mills, Richmond, Ind., met his death on December
10 by falling against a large gear wheel, which tore off
one of his legs. He was alone in the engine room and
knew that possibly no one would enter it for hours.
Realizing that disaster would result if the fire under
the boilers were left burning, he dragged his mutilated
body 50 feet to the boiler room, turned off the natural
gas which was used as fuel, and then lapsed into un-
consciousness. Twenty minutes later the machinery
stopped, caused by a lack of steam, and the employes
rushed to the engine room to ascertain the reason and
found the brave engineer dying.

“ WAIT A WHILE,” a railroad station in New South
Wales, has just won a fight to retain its name, which
the railroad company wished to change,
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Sorrespondence.

The Skyscraper and Old Fogyism.
To the Editor of the SCIENTIFIC AMERICAN :

A fire lately occurred on Broadway involving an old
stvle low building and a modern fireproof skyseraper.
The fire department, on account of a high wind, was
unable to control the fire in the low building, and be-
cause some inspectors were delinquent in their duties
in not having the skyseraper provided with fireproof
window shutters, the latter caught and burned out the
interior of its upper stories. The fire chief did the
best he could with his Lilliputian apparatus; his little
steam squirt guns on wheels puffed and snorted; his
Siamesed pipe stem of a perambulating water tower
could not be lengthened seventeen stories high, and so
he called morefunny littlesquirters and towers to hisaid.
But 't all the chief’s horses and all the chief’s men” could
not effectively squirt higher than nine stories. The
chief saw the ridiculousness of his puny efforts, for
he is quoted as saying, ‘‘ Let her burn, boys.” An ex-
tended conflagration might have ensued as far as the
department was concerned, bad not the high fireproof
'structure stood like a mighty bulwark and firewall to
protect what was beyond.

Old method **authorities” now tell us a law should
be passed prohibiting buildings being built over a cer-
tain limited height in New York, all because the fire
department’s apparatus has not kept step with the
changed modern building construction. A little later
some more ‘‘authorities” from Philadelphia came to
view the ruins, and they also evoked a new law limit-
ing building heights, and imply as well that modern
progress must be jerked back to the limits of their old
fire-fighting apparatus. They do not even concede
that fire-extinguishing methods can be made to con-
form to the changed building construction.

The whole thingis a farce worthy of being treated
by a Cervantes or a Dean Swift.

All experienced traveling men know that a fast ex-
press train is safer than traveling on an accommoda-
tion or a freight train, and, for much the same reasons,
a skysecraper is safer on account of the great skill and
the best material used in construction.

‘Who ever heard of the necessity of shoring up one of
these buildings to keep it from tumbling down, like the
low, flat Rothschild building in Brooklyn ?

Instead of laws limiting the height of building, called
for by the New York and Philadelphia fire ghiefs, we
should require laws compelling the building of nothing
but skyscrapers along the blocks facing Broadway in
place of the low buildings that are the true sources of
conflagration. Who ever heard of a serious fire origin-
ating in a skyseraper? Two parallel blocks of rows of
skyscrapers from the Battery to the Harlem River
would prove an efficient fire wall, extending along the
backbone of Manhattan Island, to prevent an extended
conflagration in a high wind, such as devastated Chi-
cago before they were built in that city. The more
twenty-story buildings, the better.

The next problem to be solved is to make each sky-
scraper its own stationary water tower forits individu-
al purposes, and also to drown out fires in surrounding
buildings, even those across the street, and to water
soak any insignificant tinder box structure that may
be on fire below.

Then construet permanent stationary means to con-
duct plenty of water to each building, independent of
the present overtaxed water system, and then pro-
vide means to get the water to the place needed with
sufficient force.

The tall buildings of Western cities are provided with
two or more stand pipes reaching through to their
roofs, to which two or more engines may be attached
to each pipe when necessary and the water pumped in
solid, unbroken streams unaffected by prevailing winds
to any desired heights ; and in certain sections of these
cities hose carts do not accompany an engine. Other
cities, like Detroit, have laid underground conduits
from the river independent of the usual water supply
system, and a powerful fire boat forces the water to the
desired locality, and may be operated if desired in con-
junction with the stationary stand pipe, with or with-
out the assistance of the usual fire engine. Few of our
buildings are provided with accessible stand pipes, and
we are unable to avail ourselves of the admirable river
fire boats for inland purposes ; our only auxiliary to the
toy fire engines is a water tank on the roof, that sel-
domny, if ever, is full or holds enough water or gives ade-
quate pressure where and when most needed; or a
pumping apparatus in the basement that is of little use,
on account of the time to get it in operation, or is of
sufficient capacity.
shown are quite iinpractical and unreliable.

There is probably no ¢ity in the world so admirably
situated as New York for adequate fire service to meet
modern requirements. For, situated on a long, narrow
island completely surrounded by water, and salt water
at that, we have ideal conditions for an ideal installa-
tion. We may even banish hose carts, water towers,
and engines on wheels and stop killing our citizens and
the firemen (who are often strapped to their seats) in

Both of these aids practice has |-

their mad career through our streets, sell our engine
houses and take our firemen to fires in comnfortable
patrol wagons unaccompanied by the deadly jugger-
nauts of dangerous fire apparatus.

This may be done by building underground parallel
pipe lines at convenient distances apart from both the
East and North Rivers toward Broadway, with suitably
situated and accessible valves to prevent undesired
intercommunication.

These pipe lines could be connected to commodious
stand pipes in each bnilding, and each floor provided
with hose, and each fourth floor provided with pipes
branching toward the exposed sides of each building
from the stand pipe, and provided with a dirigible
nozzle toward the street or areaways.

The river ends of each pipe would be provided with
three to five siamese connections to which the same
number of fire boats could be connected. It will then
be possible to generate a water pressure that will blow
the very skylights out of a fifty-story building ; and if
five fire boats cannot do it, connect the stand pipe with
five other fire boats from the other river.

A fire on any floor of a building thus protected may
be fought from within by half a dozen streams of salt
water and from without with as many more from ad-
joining buildings, especially from across the street ;
and if any tiny steam fire engine wheezes its protests,
it could by these means be washed into the bay.

Our present fire system is, from recent examples, too
glaringly inadequate and out of ddate, and even though
my suggestions are adopted finally by the city, it will
take our municipal fathers and heads of departients
so long to get their "com:missions agreeably adjusted,
that I would seriously advise the owners of our sky-
scrapers to place no further reliance on the senile fire
department, or await the tardy action of the commis-
sioners in the matter, but take immediate steps to in-
stall the electric pump system as outlined for emer-
gency purposes, and thus be independent of municipal
incapacity and procrastination. The chief points in
its favor are the quickness, facility, and cheapness of the
installation and operation. It requires no skilled at-
tendance other than the intelligence of turning a
switch lever or a rheostat handle, and requires no ad-
dition to the present building employes. No steamn
boilers or additional machinery will be required. In
fact, the system will be independent in all respects of
existing apparatus, with practically no expense after
installation, except interest on cost price and for elec-
tric current in case of fire, and possibly no appreciable
extra piping, as the pumps could be connected di-
rectly to the existing water supply pipes.

JEAN A. WETMORE.

Brooklyn, N. Y., December 10, 1898.

01l as a Road Material.

To the Editor of the SCIENTIFIC AMERICAN :

The great interest that is now being awakened in
all parts of our country in the Good Roads movement
is born of necessity. In the keen competition in all
the markets of the world, America is at a‘disadvantage,
commercially, by reason of bad roads, much as the
railroads have done to bring the producer and the
consumer close together. The best investigations yet
made on the subject show that it costs on an average
25 cents per ton mile to market the produce of our
farms over the country roads, often much more ; or,
the farmers spend as much for one mile as the rail-
roads ask for 75 miles of haulage.

Great areas of our prairie farm country are remote
from any supply of good road material, and the out-
look for good roads in these sections is discouraging on
account of the expense. Some cheap substitute for
stone, brick or gravel, if it could be found, is most
desirable.

I venture to suggest to your readers that possibly

cheap oil mnay be one solution, and offer this paper in
order to induce others to multiply the experiments I
amn now making. On a certain clay road in Pennsyl-
vania, which lay deep in dust in summer and deep in
mud in winter and spring, there was an oil pipe line
by the side of the road, which on a certain occasion
sprung aleak and spurted a considerable quantity of
oil onto the road. An observer noted that for a space
of several rods, to which the oil was transported by
horses’ feet and wagon wheels, this road showed a
marked improvement. The dust in summer did not
rise, the mud in spring and winter did not exist. The
explanation would seemn to be that the oil formed a
water-tight covering to the road, and the earth beneath
being dry no ruts or mud could forin and the road be-
came good.
At the recent Good Roads Convention in St. Louis,
Mo., the writer brought forward this idea and offered
it as a possible help to improving our dirt roads at a
small cost, occasioning considerable comment. It
seemed rational and at least easy to try, and many
asked questions not easy to answer, for want of
sufficient knowledge as to method of applying the oil,
the best kind of oil to use, the quantity to put on the
road, ete.

As confirmatory of the value of oil on roads, the
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following observations were made: A gentleman from
California said that near Santa Barbara, where he
lives, they have oil wells and have used the oily sand
from the borings to fill holes and ruts in the road, and
in places the sand has even been distributed over the
roadway. In all these places the road is free from
dust in the dry season (a great curse out there), and
perfectly hard and firm in the wet season ; and he now
thinks it must be due to the oil in the sand. Another
gentleman said he used to handle oil at Austin, Texas,
in years gone by ; he remembered the lot, of perhaps a
quarter acre, where he had his depot became sprinkled
with oil from leaky cans, and was always hard and
firm despite the weather, and he thought it must have
been the oil that did it. Another, aroad builder from
Missouri, said that on a muddy road leading into his
town a man let a barrel of black oil fall from his
wagon, breaking it and spilling the contents. Ever
since then he had noticed there was a firm piece of
road near that place, where it did not get muddy or
rut, and he thought same was due to the oil. A rail-
road man said the Pennsylvania Railroad began
spraying their roadbed with oil to lay the dust, and
now found it not only laid the dust, but shed water,
kept down the weeds, and preserved the ties.

The present experiments are being made through
the liberality of the Standard Oil Company, who, by
Mr. Rockefeller’s orders, placed a tank of crude oil at
the disposal of the writer. On November 20, the
writer coated a newly graded piece of dirt road with
oil, distributed by means of an improvised sprinkler,
over a strip about 12 feet wide by 200 feet long.

A second part of the roadway was sprinkled more
lightly about 300 feet further, making 500 or 600 feet in
all, and used eight barrels of oil in the experiment.
The day after the sprinkling was done and before the
oil had time to become absorbed, for 1t soaked in very
slowly, a heavy rain fell. The road was examined
during the rain, and quite a marked difference was
seen between the oiled and unoiled portions. Where
oiled it was evident that the dirt beneath the surface
was still dry and retained its supporting power, while
on each side of the oiled portion it was muddy and
rutty. A heavy freeze, with the temperature at zero,
followed the rain, and on the 25th the road was again
examined. The oiled part was still more different from
the neighboring stretches; the unoiled road was cut
up with ruts one to two inches deep, and frozen rough
and hard ; the oiled portion was perfectly smooth, and
the wheels made on it a muffled sound that showed
the dirt beneath the surface was unfrozen and dry.

It will scarcely be possible until the spring thaw
comes to really estimate the value of the oil, but at
present the experiments seem to promise well. It is
too soon to make any good estimate of the quantity of
oil required per mile of road. It will possibly vary
with the character of the soil, whether loam, sandy,
clay or gumbo. The place selected for this experiment
is a regular black gumbo, which cuts normally into
ruts hub-deep, and holds the water like a jug.

My object in this paper, as before said, is to present
it to your readers, among whom there are no doubt
many who are interested in roads, and induce experi-
ments on varying qualities of soil. To meet with sue-
cess the following conditions, in the writer’s opinion,
should be observed :

1. The road should be smoothly graded and rounded
well, so as to shed water.

2. Apply the oil to the roadbed while dry. If the
soil is filled with water, the oil will penetrate with
difficulty, and much of it will be carried off on the
wheels of passing wagons.

3. It would be well to roll the ground after the oil is
put on. It hasa tendency to collect in ruts and small
hollows, and the roller would force it into the soil and
distribute it evenly.

4. Crude oil costs from 60 to 90 cents per barrel at
the wells. Its odor is disagreeable, and oil from which
the naphtha and kerosene has been extracted would be
preferable to apply in warm weather. When cold the
heavy oil becomes too stiff to be applied without heat-
ing. This could be overcomne by some form of spray-
ing apparatus, using a jet of steam.

M. Mgies, U. S. C. E.

U. S. Engineer Office, Keokuk, Ia., November 30, 1898.

A Word to Our Subscribers.

‘We wish to remind our many readers that with this
issue many subscriptions will expire, and, in order to
prevent any break in the receipt of the paper, it is ad-
visable to remit for the new year with as little delay as
possible. We feel that the SCIENTIFIC AMERICAN has
been better during the year 1898 than ever before, and
we trust our readers will appreciate this fact by send-
ing in their subscriptions promptly and by inducing
their friends to subscribe. Many of our readers who
are not receiving the SUPPLEMENT would also find that
they would obtain enough valuable information in the
course of three months to pay for the year’s subserip-
tion, and by subscribing to both papersat the com-
bined rate, a substantial reduction can be secured.
Our Building Edition should not be forgotten.
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COLLAPSE OF A LARGE GAS HOLDER.
In the accompanying illustrations are shown the ex-
traordinary ruins of a large gas holder which col-
lapsed during its trial test on the afternoon of Tuesday,

it was built in the ground and some 25 feet of it
projected above the ground level. When the holder
was extended to its full height, it stood over 160 feet
above the ground. The capacity of the tank was

December 13. The wrecked structure had recently |about 3,500,000 cubic feet of gas, and it was one of the

been built for the Consolidated Gas Company, of New
York, on a portion of their property lying between
First Avenue, Avenue A, Twentieth and Twenty-first
Streets.

In order to understand the nature of the disaster
and explain the complicated appearance of the wreck-
age, it will be well to explain briefly the method of
constructing a large modern telescopic gas holder of
this type. As the object of these structures is to serve
as reservoirs in which to store up the gas as it passes
over from the retorts and purifiers, and before it is
drawn off into the city mains, it is evident that they
must be capable of enlarging or reducing their capacity
to match the greater or smaller surplus of gas at the
works. If a variable storage capacity were not pro-
vided in the reservoirs, it would be necessary to com-
press the gas in heavy steel reservoirs—obviously too
costly a method.

The system adopted is to use an inverted cylindri-
cal holder closed at one end and with the open end
resting in a tank of water. The gas is introduced by
pipes which pass up through the water of the tank
into the inverted gas holder. As the gas flows in it
lifts the gas holder, and as it is drawn off into the
mains the holder descends. To keep the holder in the
vertical position and cause it to telescope concentric-
ally within the water tank, it is provided around its
upper edge with a series of guide wheels, which travel
against guide rails carried on a series of braced vertical
columns that
___ surround the

| tank. The ar-

| rangement will

largest in the country, being exceeded by three others :
One owned by the East River Gas Company in Long

Island City, of 5,000,000 cubic feet, one owned by the
Mutual Company in East Twelfth Street, of 4,000,000
cubic feet, and another 4,000,000 cubic feet holder in
Chicago. The largest in the world is in London; it holds
12,000,000 cubic feet, while there are two others of 6,000,-
000 cubic feet in London, and one of like size in Bir-
mingham, England.
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1L—TOPMOST SECTION OF HOLDER, WITH
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2.—WRECKAGE OF THE FRAME LYING ACROSS TWENTY-FIRST STREET.

be understood by referring to the gas holders shown
in our cuts as adjoining the wrecked structure.

In the earlier gas holders it was customary to place
the water tank in an excavation, with the surface of
the water at the ground level ; but for reasons of econ-
omy it is now customary to place only about one-half
the depth of the tank below ground. Moreover, in
many locations where there is tide or river water in
the vicinity, the work of excavation might be exceed-
ingly troublesoine. .

‘When the gas works are located in the heart of a
city, the great cost of the land makes it desirable to
keep down the diameter of the gas holder and secure
the necessary capacity by giving it additional height.
As it is impossible, because of the cost, to greatly in-
crease the depth of the tank, the inverted gas holder
is made in sections, which telescope within each other,
the topmost section being closed and those below it
consisting of open-ended eylinders. When a gas holder
of this kind is empty, the sections all rest on the bottom
of the tank, the closed section being the innermost of the
series. Asthe gas enters the inner and closed section it
lifts it until the latteris clear of the tank, when it catches
hold of the next section and pulls it up with it. Thisis
repeated until the series is extended to its full height.
The sections lift each other by means of rectangular
troughs formed at their lower and upper edges, the
trough around the upper edge of one section lapping
overand down into the trough of the section above
it. The troughs are filled with water, which torms a
seal to prevent the escape of the gas.

The wrecked structure was of the telescopic kind,
and the holder was built in four sections. The water
tank, which was built of mild steel, was 42 feet
deep and 178 feet in diameter. About one-half of
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PORTION OF FRAME FALLEN ACROSS IT.

The structure was being tested by filling it with air,
when, at 5:30 in the evening, the wall of the tank on
the north, or Twenty-first Street side, split open from
top to bottom. The water rushed out in enormous
volume, filling Twenty-first Street to a depth of sev-
eral feet and flooding the neighborhood for several
blocks around. The wall of the tank being split, it
fell outward under the pressure, knocking away the
posts of the guide frame, which fell in a tangled mass
across the holder, the ruins of the frame reaching clear
across Twenty-first Street and falling upon the hold-
ers in the adjoining lot (see Fig. 2). It is probable the
fall of the guide frame was preceded by the dropping
or telescoping of the holder, the various sections or
lifts of which can be seen lying within one another in
Figs. 1 and 8. The rush of water carried away the in-
closing wall of the gas company’s property, and eyewit-
nesses describe the ‘* blast” as having been responsible
for the wrecking of several buildings in the vicinity.

At the present writing the cause of the disaster is a
profound mystery. The design of the structure was
of a standard and well approved type, and as far as
can be judged the material was of good quality. Some
of the phenomena of the wreck, such as the blowing
of material to a considerable distance, point to the
possibility of gas having entered the holder with the
air and formed an explosive mixture. The result of
the investigation which is now being carried on will be
looked for with considerable interest.

D, < S A I Py

83.—LOOKING DOWN UPON THE WRECK OF THE TANK AND THREE LOWER SECTIONS OF THE HOLDER.
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THE TALLEST OF
MODERN OFFICE
BUILDINGS.
Although New

York city did not

undertake the

construction of
lofty office build-
ings until they
had become a fa-
miliar feature in
t he architecture
of some Western
cities, it has run
them up in such
numbers and to
such unprece-

PARK ROW BUILDING COMPARED WITH THE ‘KAISER WILHELM DER GROSSE.”

Park Row Building : Distance from bottom of piles to top of flagpole, 501 feet; weight, 20.000 tons.
¢ Kaiger Wilhelm ' : Extreme length on deck, 649 feet; weight, 20,000 tons.

sight of the Park
Row building to
exclaim, ‘What
a monstrosity !”
And it cannot be
denied that their
exaggerated verti-
cal proportions
- render it impossi-
= ble to judge these
= buildings by the
— ordinary canons

and pronounce

them beautiful.

The modern office

building, how-

ever, is not to be

Trinity Church, New York. Grant’s Tomb, New York.
288 feet.

J

e mmnssassaasasaassss
oS s asssAmaanasasIsgaaasas

Dome of Capitol, Washington.
287 feet.

Park Row Building, New Yurk.
390 feet.

gAaAFasaassasas

The Paris Wheel,
305 feet.

World Building. New York.
204 feet.

NOTABLE BUILDINGS COMPARED WITH THE GREAT PYRAMID OF EGYPT—HEIGHT, 450 FEET; BASE, 746 FEET.

dented heights in the last
ten years that they have
now become the most char-
acteristic and obtrusive
feature of its architecture.
The sky line of New York
to-day is so changed from
that of twoscore years ago
that a former resident, re-
turning from abroad after
anabsence of twenty years,
would be quite unable to
recognize the city as he
steamed up the waters of
the bay. The sky line of
former years. was deter-
mined by the uniform level
of the five-story buildings
which composed the bulk
of the down-town districts,
broken by such familiar
landmarks as the spires
of Trinity Church and
St. Paul’s Chapel, one or
two shot towers, and a few
church and chapel towers
of less conspicuous height.
To-day the eye follows a
picturesquely irregular
line: of cornice and roof
tops, much of whichisover
two hundred feet and not
a little of it over three
hundred feet above the
street level.

Towering high above the
tallest ot these great struc-
tures 1s the vast bulk of
the Park Row building,
which hits its twin towers
390 feet into mid-air and
unfurls its two tags over
the city at a height of 447
feet above the sidewalk !

We can imagine that the
New Yorker already re-
ferred to, on returning to
his native city after twen-
ty years of absence, espe-
cially if he had lived
among the exquisite archi-
tecture of the old world,
would be tempted at first

Astor House.
Erected 1834.
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Park Row Building.

St. Paul Building.
Erected 1898. Erected 1896.

St. Paul’'s Chapel
Erected 1764,

THE OLD AND THE NEW, AS SEEN FROM ST. PAUL'S CHURCHYARD.
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judged by the usual archi-
tectural standards. It pro-
fesses to be nothing more
or less than it is—a strictly
utilitarian structure, ad-
mirably adapted to its pur-
pose of housing the great-
est possible number of
business men upon a limit-
ed area in the city’s busiest
center. The ever-increas-
ing value of property, the
tendency of business to
concentrate within certain
circumseribed areas, and
the possibility opened up
by the modern fast-run-
ning elevator, have con-
spired to render necessary
and possible the stupend-
ous office buildings of to-
day.

As regards the engineer-
ing and architectural prob-
lems presented, it must be
confessed that the first
have been easier of solu-
tion than the second. 1t
is a simple matter to pile
story upon story and so
proportion columns and
girders to loads that the
structure shall possess
eternal stability ; but it 18
an altogether different
problem for the architect
to clothe the ‘‘skeleton”
with a mantle of stone and
glass that shall appear di-
versified, yet dignitied and
appropriate.

1t will, we think, be ad- .
mitted that in his treat-
ment of the towering pile
of the Park Row building,
the architect, Mr. R. H.
Robertson, has produced
a very satisfactory effect.
The bald, tower-like im-
pression which would
naturally be conveyed by
a fagade nearly 400 feet
high on a base of about
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100 feet is modified by treating these stories in sets of
four or five and accentuating the width of the building
by heavy mouldings and projecting balconies. This
accentuation’of the horizontal as against the perpen-
dicular lines is successful, for, iinpressive as it is, the
building does not really * look” its full height of 447
feet to the top of the flagpole.

It is not our intention in the present article to enter
into a detailed description of the constructional features
of the building, which do not differ in any important
particulars from the standard work put into buildings
of this class. We will rather draw attention to what
might be called the sensational and spectacular features
of this, the most remarkable commercial building ever
erected, or, in respect of its height, likely to be erected.

The plan of the building, as will be seen from the en-
graving, presents much irregularity, due to the cupidity
ot some of the adjoining property owners, who asked pro-
hibitive prices. It has a frontage of 103 feet 11 inches
on Park Row, 23 feet on Ann Street, and 47 feet 10t4
inches on Theuater Alley. I'wo of our illustrations were
taken from the Ann Street side, another was taken from
the western end of St. Paul's Churchyard, while that
on the front page was taken from the roof of the Astor
House, looking across the junction of Park Row
and Broadway. The area of the lot is 15,000 square
feet, and the vast bulk that towers above it, weighing,
with the maximum loads that can be placed on the
twenty-nine floors, some 54,000 tons, stands (it way
surprise some of our readers to know) upon a founda-
tion of sand. No such fate as befell the Biblical
house that was built, not upon the rock, but upon the
sand, will ever overtake this *“end of the century”
structure, for the duty of carrying the building is in-
trusted to some four thousand-12-inch piles, which
were driven into the sand by the pile-driver until they
refused to budge any further. As the average load
that is ever likely to come upon the piles is about 7
tons, while their mmaximuin bearing capacity is over 20

il LA
Park Row Building.

The Great Pyramid.

COMPARATIVE BULK OF PARK ROW BUILDING AND
THE GREAT PYRAMID.

tons, it will be seen that even if the rain descends, and
the floods come, and the winds blow and beat upon
that house, it will not fall. The piles are spaced 16
inches between centers immediately beneath the verti-
cal eolumns, and the rows of piles will be about 2 feet
apart. Moreover, as the piles are cut off below the
level of ground water, they are absolutely indestructi-
ble. After the

piles were cut

‘“distributing girders™ were placed between the foun-
dations and the footings of the vertical columns of the
building. These girders are from 8 feet to 47 feet long
and vary from 4 feet to 814 feet in depth. The heaviest
of these, which is placed beneath the wall on Theater

STATUE FOR FACADE BY J. MASSEY RHIND.

Alley, weighs 5214 tons. While on the subject of the
steel work, it will be of interest to state that the
heaviest load borne by any one column is 1,450 tons.
VERTICAL HEIGHT.—The Park Row building is
considerably the tallest cominercial building in the
world. The following table gives the names and
heights of those New York office buildings whose
highest point is 300 feet or mnore above the street level.
The sketch on the adjoining page, which is drawn
strictly to scale, showsthe relative height above ground
level of several notable structures in this country com-
pared with that favorite reference-scale for height and
bulk—the Great Pyramid of Egypt. It will be seen
that while the Park Row building greatly exceeds the

off, the sand
was removed
to a depth of
one foot below
the top of the
piles and con-
crete was ram-
med in be-
tween them
and finished
off flush with
the top of the
piles.  Above
the piles and
concrete were
laid large gra-
nite blocks to
forin the bases
of the brick
piers, the piers
being finished
off with gra-
nite capstones
upon which
was laid a grill-
age of 12-inch
I-beams.

To insure an
even distribu-
tion of the
pressure, huge

THE FACADE FROM THE ADJOINING SIDEWALK,

e
Number .
Name, of Stories, Tower, Height.

Feet
Park ROW.....ccoiit toviniinnnnnns 29 Yes 390
Manhattan Life 18 Yes 348
St. Paul...... 6 No 313
American Suret; 21 No 312
Commercial Cable Bod 20 Yes 304
Gillender........... Yeesesresecnanos 19 Yes 300

World building,the dome of the Capitol at Washington,
and the spire of Trinity Church, New York,itrequiresall
of its 57 feet of flagstaff to bring its highest point within
3 feetof thetop of the Pyramid. Omittingthe Pyramid,
however, it is conspicuously thetallest inhabited build-
ing in the world, for while the cornice of the American
Surety building is 313 feet above the level of the street,
the floor of the restaurant at the top of the Park Row
building will be 308 feet above the street, while the floor
of the topmost offices in the towers (fine, well-lighted
rooms 24 feet in diameter) will be 340feet above the same
level. The main part of the building will have twenty-
five stories, while the Park Row front will be twenty-
seven stories high, the space between the two towers
being occupied by a kitchen for use in connection with
a restaurant below it, which will occupy the full
width of the building. The cornice of this front is
336 feet above the sidewalk, while the top of the
cupola on the towers is 390 feet above the same level.
The flagpole truck is 57 feet above the cupola, while
the feet of the piles are 54 feet below the street level ;
hence the total height of the building from shoe of
piling to truck of flagpole is over 500 feet.

The point of view from which the building shows its

TYPICAL PLAN OF A FLOOR.

vast proportions to best advantage is that from which
our front page engraving was made. The adjoining
five-story buildings on either side act as an admirable
foil to set off the imposing height. By far the most
striking effect, however, is that obtained by standing
on the opposite side of Ann Street, which is very nar-

row, and letting the eye range up the full sweep of
twenty-nine
stories. T he
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THE VERTICAL PERSPECTIVE OF A MODERN
View taken from Ann Street,

| Ann Street
& frontage is
only 20 feet,
and, looking
up from the
street, it has
for all the
world the ap-
pearance of
som e factory
chimney of ex-
tremely lean
proportions.

Our readers
will agree with
us that the
photograph
mentioned,
taken with the
lenslooking al-
most plumb
into the heav-
ens, may be
reckoned as
amongthe
most original
curiosities o f
the art.

VOLUME AND
WEIGHT. — Al-
though the

SKYSCRAPER.
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building admits of comparison in respect of height with
the Pyramid, when we come to the question of volume
and weight our nineteenth century effort sinks into pos-
itive insignificance. The Pyramid, in its present mu-
tilated condition, has a base of about 746 feet square
and a vertical height of about 450 feet. Its present
volume is estimated at about 82,000,000 cubic feet and
its weight at 6,316,000tons. The Park Row building has
a volume of 3,906,580 cubic feet and a total dead weight
of 20,000 tons, so that the ancient structure has about
twenty-one tilnes the volume and over three hundred
times the weight of the modern building.

Evidently in respect of the bulk and weight of our
buildings we cannot compete with the ancients, and as
the Pyramid is no longer a popular form of mausoleum,
it is not likely that we shall ever attempt to.

It is a curious fact, which will come as a surprise to
many of our readers, that for all its great size and mass
this building is no heavier than the latest ocean liner,
the ' Kaiser Wilhelm der Grosse.” The building con-
tains about 8,000 tons of steel and 12.000 tons of other
material, chiefly brick and terra cotta, making a total
weight for- the building of 20,000 tons. The * Kaiser
Wilhelm ” displaces 20,000 tons of water, and therefore
equals the towering ‘‘skyscraper” in weight. The ex-
treme length of the liner is 649 feet, measured on deck,
so that she exceeds the greatest dimensions of the
building by 148 feet. The total cost of the building
was $2,400,000, and that of the ship probably a million
or even a million and
a half more, the
greater cost of the
ship being duae chief-
ly to the greater
power and weight of
machinery, of which
about 27,000 horse
power is in the ship
as against 1,000 horse
power in the build-
ing. Brick and terra
cotta, moreover, are
cheaper materials
than ship framesand
plating.

PorPpuLATION.—
This extraordinary
building, with its
modest frontage of
104 feeton Park Row,
and of 20 feet and 48
feet on a side street
and an alley, will ac-
commodate the float-
ing population of a
fair-sized country
town. That this is
no exaggeration, the
following figures will
show. There are in
the whole building
950 separate offices.
As most of these are
of generous propor-
tions, a fair estimnate
of their capacity
would be an average
of four people to each
office. Now, it isrea-
sonable to assume
that there will be at
any given hour of
the day an average of one visitor in the building on
business for each person employed. This would make
a total number of persons in the building at any period
of the day of 8,000. If we assume that on an average
five persons would call at each office during the day,
for each person employed, we get a total of about
25,000 souls making use of the building in the course
of every working day of the year.

HI1sTORICAL SURROUNDINGS. —In concluding we
draw particular attention to the reproduction of a
photograph taken from St. Paul’s Churchyard. It
would be impossible to find in all America a spot
where the old and the new are so strangely blended as
here. The venerable ecclesiastical building was erected
in 1764 and was originally known as Trinity’s St. Paul’s
Chapel. The site selected was a field of wheat opposite
the Commmon, now the City Hall Park. It was opened
for service on October 30, 1766, the sermon being
preached by Samuel Auchmuty, D.D., ‘ Rector of
Trinity Church and Chaplain to the Right Hon. Wil-
liam, Earl of Stirling.” The churchyard sloped west-
ward to the Hudson River, whose shoreline was located
where Greenwich Street now extends. The steeple of
the church was added in 1794. At that time the ¢hurch
was beyond the city limits, and history records that
the people ‘‘scrupled not to comment with just
severity upon the folly of that visionary set of men,
the vestry of Trinity Church, who had put so large
and ornate a building in a place so remote and seques-
tered, so difficult of access, and to which the popula-
tion could never extend.”

Could the captious critic but stand to-day and look
around in this ** place so remote and sequestered” !

The oldest pew-book extant commenced in 1828 and
contains such names as that of Thomas Barclay, the
first British consul in the early days of the republic,
and other names more or less conspicuous in the history
of the city, such as Haight, Larogue, Edward Bacon,
Beekman, Stuyvesant, Schuyler, Kip, Lorillard, Goe-
let, and Stewart. Earlier pewholders in 1787, when the
population of New York was only 30,000, were Isaac
Jones ; Peter Goelet, who lived at 48 Hanover Square ;
Mayor Richard Varick; Abraham Lawrence; and
Mayor James Duane, who lived at 26 Nassau Street (at
that time the upper Fifth Avenue of New York.)

On April 30, 1789, immediately after Washington’s in-
auguration, he and both houses of Congress went in
procession to St. Paul’s and attended appropriate ser-
vices.

The remains of Montgomery, who fell at Quebec,
were, in 1818, deposited beneath the monument erected
by Congress to his memory. Other notable monu
ments are that erected by Edmund Kean in memory
of the actor George Frederick Cooke, and that of
Bechet, Sieur de Rochefontaine, who served in the re-
volution. In the burial ground rest not a few other
soldiers who fought on one or other side in the revolu-
tionary struggle.

Across the street to the left is seen a portion of the
famous Astor House, built in 1834, once the most

THE BURSTING OF A WATER MAIN IN

BROOKLYN,
A 48-inch water main at the corner of Central Ave-

nue and Covert Street, Brooklyn, New York, broke
on Sunday, December 11, and did great damage. The
pipe was of cast iron and was placed in position about
eight years ago. It runs from the Ridgewood reser-
voir, which is not far distant, to the Prospect Hill
pumping station. As a result of the fracture the
houses in the neighborhood were undermined and
rendered untenantable. For blocks around all the
water was cut off and, owing to the break in the sup-
ply. a considerable section of Brooklyn was much re-
stricted in the use of water. The gas mains were
broken by the caving in of the street and the electric
light and the trolley systems were also disorganized.
The soil at the point of the break was sandy, which
accounts for the fact that the street had been under-
mined long before the break showed on the surface.
As near as could be ascertained it occurred about five
o'clock in the morning. The local fire house was noti-
fied, and a number of firemen at once ran to the scene
of the break to render aid. When they reached the
place of the accident, they found the street car tracks
on Central Avenue had disappeared and the trolley
poles had toppled over, forming a letter A. There was
a number of live wires, which made any attempt to
render assistance dangerous. In a few momeunts there
was a roariug torrent and the people were fleeing for
their lives from ad-
jacent buildings. On

BREAK IN A 48.INCH WATER MAIN IN BROOKLYN, N. Y,

famous hotel in America, and still a popular resort
with those travelers who delight to house themselves
amid historical surroundings. The tower-like building
across Broadway,313 feet in height,was the tallest office
building in the world until it was overshadowed by its
colossal neighbor in the adjoining square.

Our thanks are due to Mr. R. H. Robertson, the ar-
chitect, and Mr. A. Pauli, who had charge of the erec-
tion of the building, for courtesies extended in the pre-
paration of this article.

——+ O

Gelatine in Gum.

A. Trillat employs commercial formaldehyde solu-
tion to render gelatine insoluble, so that it may be
detected and the amount present determined, in mix-
tures containing gum, sugar, or other bodies not
precipitated by formaldehyde. The substance to be
tested is dissolved in water, and the clear solution eva-
porated to a sirupy consistence : a little formaldehyde
solution is then added and evaporation continued
until a pasty consistence is reached. The residue is
finally washed by decantation with boiling water,
dried, and weighed.—Comptes Rendus, exxvii., 724.

AN order for 2,500 tons of 83-pound steel rails for an
Irish railway has been placed with the Maryland Steel
Company. American rails have before this gone to
British colonial possessions, but this is understood to
be the first time that they have been bought for use in
the United Kingdom,
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the northeast corner
there was a four-
story tenement
house, the ground
floor being occupied
by a mission chapel.
Fortunately, there
was no one in the
chapel, but the floors
above were tenanted,
and as it was evident
the flood had under-
mined the building,
the police and fire-
men at once aroused
and ordered out all of
the occupants. The
cellars in the viecinity
were flooded to a
depth of six teet, and
the foreman of the
fire engine company
informed headquar-
ters that there was
danger of a water
famine; so that a
large part of the
chemical apparatus
in the city was sent
to the- fire engine
houses in that sec-
tion. A detail of
laborers from the
water department a:
once proceeded to
the scene of the acci-
dent. It was known
at the pumping sta-
tion that there was
already trouble, for
the pumps had been
drawing nothing but air for an hour. Steam was at
once shut off and the water was diverted to other con-
duits, but for a long time the flood in the Central
Avenue main continued to flow, for there was enough
water in the huge pipe to still cause trouble. In three
hours the flood had assumed the proportions of a spec-
tacle worthy of traveling a long distance to see. At
the point of the break the water was surging and boil-
ing like the rapids of a river. The overplus was run-
ning over the curbs and sidewalks of the adjacent
streets. Vacant lots were submerged and cobble stones,
sidewalks, and car tracks were undermined by the flow
of the water. During the morning there were a numn-
ber of narrow escapes, as the sandy soil had been
washed away, and a few pedestrians provided with
boots, while attempting to ford the street, were almost
engulfed, and were rescued with difficulty. Every few
minutes the sidewalk would fall in on Central Avenue
and the foundations of buildings were carried away.
After several hours the water began to recede, and as
1t went down, the full extent of the damage could be
seen. The whole crossing was undermined from one
side to the other, making a pit measuring 100 feet in
each direction and fully 20 feet deep. As the water
fell back it revealed the skeleton of the car tracks and
gas and water pipes. Out of one of the 4-inch mains
gas was pouring from a fracture, and the odor of
the illuminant nearly stifled the crowd at the corner.
Finally the gas mmain was disconnected and all the gas
in the neighborhood was cut off. The break in the
water pipe was finally discovered. Water was pouring
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out in a small stream from it. It was near the bottom
of the pipe and was 3 feet long and 12 or 13 inches
wide. It was considered by the experts that the break
was due to structural weakness in the casting and it
was impossible to detect it when the pipe was laid.
There was great damage done to the sewer on Central
Avenue, which was caved in and which will require
several days to rebuild. It is estimated that 4,000,000
gallons of water were wasted before the gates could be
closed and the water diverted to other mains.

g

Canvasing a Celling.

The canvasing of a ceiling is a job full of trouble for
the inexpert hand, and not altogether a matter of
pleasure, says The Master Painter, for anyone else.
Different workmen have different ways of doing it.
We think, adds the editor, our way as good as_any, and
better than some. It is not easy to describe the way,
however. Then, the character of the job—cheap or
otherwise, paint or paper, and so on—must be consid-
ered. To begin with, cheap canvas for a cheap job,
and good material for a better job. That’s the rule;
but we would advise a good muslin for even a cheap
job, unless you are going to leave the country for
good.

One way to canvas is to sew together enough strips
to cover the entire ceiling. Then attach one corner
of it to one corner of the ceiling, adding a few more
tacks along the side selvage, but not driving in the
tacks all the way. Now, go to the opposite corner
and tack there as you did the first. Then tack all the
edge between the two corners. Now you have fastened
one end of your canvas. Don’t forget to pull as you
tack. Beginning again at the first corner, tack along
the side, stretching as you go. Then go to the second
corner, and tack along that side. Lastly, tack the re-
maining end.

As to stretching, note that it is not well to get the
canvas drum-tight. If overtight, the canvas is liable
to wrinkle in time, and nothing should be more
dreaded. Should the canvas bag a little, no matter,
as it will not be noticed by the casual visitor. In fact,
it is impossible to prevent some degree of bagging, no

Shower-tack it, and you produce the effect of a car-
riage seat cushion. With blind-seams the same ob-
jection obtains. You get not one but several bags,
and these by no means sightly ones.

Be sure to secure your edges well with .acks.
six-ounce tacks. Put in a double row for making it
sure. Blind-tacking is done when the canvas has been
sewed in one piece, an inch seamn being left on each
joining, and this strip is ‘* blind-tacked” to the ceiling.

To use single width strips, as in cheaper jobs, using
a good strong muslin, take one corner of the strip and
tack it in the angle of the wall and ceiling, making
thus a little lap over. Drive the tack only enough to
hold the material in place. Now go to the other end
corner and repeat the same thing there. Next tack
the other selvage edge of the strip, taking up the
slack, and putting in a few tacks merely to hold in
place. Then the strip is in position for the final
stretching and tacking. Begin by tacking at the center
of the side wall, tacking thence both ways, taking out
the first tacks as you go. Pull the muslin as you pro-
ceed with the tacking. Tack the other selvage edge
as you did the first, only that fewer tacks are needed
here, as the next strip comes on top of it, to help
secure it. But be sure to draw the material tight.
Then tack both ends of the strip, drawing tight and
tacking close to the wall.

We now take up the next strip and tack its corner
over the first strip, opposite our starting point with
the first strip. Then go to the other end and make
that fast, temporarily, returning to the first point and
tacking all along the edge over edge of the first strip.
Don’t pull the material too much, but just enough to
make it smooth and straight. Temporary tacks will
hold it out of your way. Finish as with the first strip,
and proceed with the remaining strips until the other
side of the room is reached, when you finish up as you
began.

Just here remember that you will need a selvage to
tack on against the wall, and hence, if your last strip
proves to be too wide, split it, and put the cut side on
the selvage of the preceding strip, so that you will
still have a selvage for the last tacking. Use as strong
a muslin as you can afford for a ceiling. Lighter ma-

Use

as far as possible, so that they will be lower, if any-
thing, than the material.

Where the canvas is in one sheet, it may be rolled
on a pole, and an assistant can hold uvais while you
tack. The double seamn being next to the ceiling, you
can tack it to the latter, and no tacks will show on the
surface. This is ‘“ blind-tacking.” The tack is driven
in about a quarter inch from the line of sewing. Un-
roll about a foot more than the single width of strip
at a time. Draw your edge taut as you tack.

The muslin or canvas may be sized with glutol
paste, over which paper, water, paint, and oil paint
will adhere perfectly.

_— et -—
Death of Sir

Sir William Jenner, Physician in Ordinary to the
Queen and the Prince of Wales, died December 11, at
the age of eighty-three. He is principally noted for"
distinguished services in the field of clinical medicine.
He was the first to establish, beyond dispute, the dif-
ference between typhus and typhoid fevers.

William Jenner.

The Current Supplement.'

The current SUPPLEMENT, No. 1199,
number of articles of great interest.

contains a
‘*“The Gular

Pouch of the Great Bustard” is a most curious and

interesting ornithological article. ‘‘Roman Construe-
tion,” by G. W. Percy, is continued and is a valuable
study. ‘ Dr. Williamn R. Brooks” is a biography of a
noted astronomer. As director of the Smith Observa-
tory he has been very successful in comet discovery,
having just added the twenty-first to his list. ‘‘Cal-
cium” is a paper by Sir Robert Ball, and the number
is concluded by a large number of formulas for test
papers.
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matter how one may try.

For this reason we prefer a one-piece canvas, hang-
ing loose, as it will show but one bag, and that a
rather inconspicuous and not ungraceful bag either.

terial answers very well for side walls.

In tacking the selvage edge, see that the head of
the tack holds down the edge, so that it won’t turn up
under the paper and cause trouble.
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements,

HARROW—PETER J. HELLER, Montclair, N. J. The
harrow of this inventor comprises a toothed frame
mounted upon a pair of wheels, An axle connects the
wheels and has vertical members formed as tubes open
at the top and bottom. Rods slide in the tubes and are
attacbed to the harrow-frame. Springs surrounding the
rods between the lower ends of the tnbes and the frame,
are adapted to hold the frame down. Brace-rods at-
tached to the harrow-frame embrace at their upper ends
the vertical rods above the tubes. Lifting-levers mounted
upon the axle are attached to the harrow-frame. A de-
pressing-lever having its pivots supported from the har-
row-frame, engages the axle, whereby the load upon the
axle may be transferred to the harrow-frame when de-
sired.

SCYTHE.—SANFORD J. BAKER and JoBN KiNg,
Oakland, Me. The blade of this scythe is formed with
ribs extending over the rear portion of the blade. The
ribs diminish in size from the rear to terminate in
points. Considerable strength is thus given to the blade,
and the danger of the metal’'s breaking when striking
against hard substances is lessened.

PLOW-FENDER.—-JosepH H. TAyLoOR, Lewisport,
Ky. This fender comprises a plate provided with an
orifice and with a curved slot concentric therewith. Pins
held by an arm fastened rigidly to a clamp adapted to be
attached to th: plow-beam, are passed respectively
through the orifice and through the slot. By this means
the fender is adjustably held on the arm. A series of
glote in the plate permit fine earth to pass through the
fender. The fender may be used on any plow and is
degsigned to protect young plants during the tilling of the
soil.

Bicycle Appliances.

BRAKE.—LoreN E. CLARK, Shenandoah, Pa. Tke
purpose of this invention is to provide a powerful
bicycle-brake which shall have a large effective surface
within a comparatively small space. To this end an
auxiliary brake-wheel is uged, provided with an exterior
and interior band-brake. By pressing upon a lever, the
exterior band 1# brought into rrictional engagement with
the brake-wheel, and the interior band by means of
toggie-links is spread into engagemcnt with the inner
surface of the wheel.

Engineering Improvements,

ROTARY ENGINE. - JaAMES C. WALKER, Waco,
Tex. This rotary engine is an improvement uron the
mechauism of an engine for which patents were granted
to the same inventor. In th: present eugine, the inlet.
port and its cut-off valves are connected with mechan-
ism for operating these valves. The mechanism in
question compriges a drive-shaftgeared with the engine-
shaft; a disk mounted on the drive-shaft to rotate there-
with, having a fixed cam to move the iniet-valves in one
direction; a ball-governor mounted on the drive-ghaft,
and a cut-off member mounted on the disk to rotate
therewith, but having movement independent thereof.
The cut-off member operates to move the valve in a di-
rection reverse to that of a fixed cam on the disk. A
rack and pinion mechanism is operated by the shifting

of the ball-governor held to engage with and shift the
cut-off member.

Mechanical Devices.

COLOR PRINTING-MACHINE.—WiLLiAM H. WAL-
DRON, New Brunswick, N. J. In cylinder color printing-
machines considerable difficulty has been experienced in
changing the machine for differently-sized printing-
rollers, as it is evident that in doing so, the bearings for
the printing-rollers must be adjusted to bring the roller
into contact with the periphery of the impresgion-cylin-
der. Heretofore the various adjustments were made
separately and required considerable time and skill
The present machine is provided with a bracket fitted to
slide in fixed bearings and carrying a printing-roller. A
frame sliding on the bracket carries an apron. By means
of a screw-rod an adjustment of the bracket in its bear-
ings and of the frame on the bracket may be simulta-
neously effected.

FISHING REEL. — GEoRGE O. BROSNAHAM, Jr.,
Pensacola, Fla. To permit a fisherman to wind up a
line evenly on the spool and to enable him to stop the
line at will when casting, this inventor employs a gear-
wheel connected to revolve with his reel and adapted to
be engaged by a swinging locking member in order to
prevent the- spool from turning in one direction. A
spring acts on the swinging member to hold it in ad-
justed position. A crank-handle on the swinging-mem-
ber enables the line to be readily wound np. A clutch
mechanism connects the gear-wheel with the reel. By
means of a finger-piece on a shifting-lever, the reel may
be freed or locked at will.

STREET-SWEEPER.—ApaM C. A. Dupuy, New
Orleans, La. In this street-sweeper a wheeled support
is provided with indepeudent compartments, each com-
partment having a section adapted to receive and hold
refuse. A pocket-wheel adapted to take up stones is
mounted to revolve in one of the compartments. A
brush is mounted to revolve in the other compartment.
The wheel and brush are located adjacentto the inlets of
the receiving-sections of the compartments, so as to
take up thedirt, dust,and stones. The brush and pocket-
wheel are so constructed that they may be raised and
lowered at will. In operating the machine but one man
is required.

Railway Appliances.

TRUCK-LIFTER. — WiLLiaAM J. DoNALDsON, La
Grange, Tex. With the wheei and axle, the journal-box
and frame of a car-track are joined a Hlexible 8ling hav-
ing grappling connections at its ends fastened at one end
with the journal-box frame, and anchored at the other
to move with the wheel in order to cause the rotary
movement thereot to 1ift the journal-box from its bear-
ing and simultaneously to hold down the wheel on the
track. The invention is especially designed to be applied
to loaded or empty freight-cars. The inventor states
that, with this device, a truck can be lifted in but a frac-
tion of the time formerly required. No screw-jacks,
bars, or blocks are used. Manual labor is saved by caus-
ing the engine to do all the work.

CAR-COUPLING.—JoHN M. LARKIN, Union, S. C.
Connected with a chambered draw-head and with a
jointed coupling-link securable therein, is a buffer-block
at the front end of the draw-head, having alaterally-

widened transverse slot through which the link passes,
the joint being located in the slot and being thus adapted
to flex laterally. The coupling, it will be observed, is of
the link-and-pin type, and is designed to take up shocks
when two cars are brought together, and to permit a free
lateral movement of the link when two coupling draw-
heads are connected therewith.

TRACK-CLEANER. — LEoNIDAS R. SHELL, Rich-
mond, Va. The tool provided by this inventor is
mounted to swing toward and from a track and to pro-
ject into the grooves, so that as the car moves along,
snow, ice, and dirt will be rethoved. The cleaner con-
sists of a rigid plate to which a scraper is attached, pro-
jecting downwardly. A flexible sheet is secured against
the plate and has a brushing-tongue extending down at
the rear of the scraper. A backing-plate is secured
against the flexible sheet and has a downwardly-project-
ing tongue reinforcing the brushing-tongue. The scraper
advances through the groove, dislodges foreign'substances,
and is then followed by the brushing tongue.

BLOCK-SIGNAL SYSTEM.—W1iLLIAM L. STOCETON,
Trenton, Ohio. This block-gignal system for electric
railways provides a lamp at each end of thesection. At
the ends of the section, turnout track-switches arelocated.
The wiring is so arranged that the lamp-circuit may be
energized from the main current operating the car. A
simple switch is also provided, which operates to close
the lamp-circuit while the car is on the section between
the track-switches, and to open the lamp-circuit when
the car is on either one of the track-switches.

Miscellaneous Inventions,

BALL-CASTER. — ALrpaONs0 H. CoBB, Asheville,
N. C. This caster is composed of a body having a
flanged socket containing three balls. A stud is passed
between the balls and is provided with a head to retain
the balls in poeition. The article of furniture to which
the caster is applied, being moved about, two of the
balls will fall as soon as motion begins to the rear, until
they bring up upon the outer rim of thesocket. Friction
will then be excrted upon the walle. The third ball
works lousely because of space in front and overhead.

PESSARY-APPLIER.—EpwARD A. BUTLER, Pres-
cott, Arizona Territory. The applicator of this inventor
compriges a barrel having one end beveled and flanged.
A piston working in the barrel is provided with a pack-
ing and with a head beyond the packing. The head is
in the torm of atruncated conc having its sides inclined
toward the beveied end of the barrel.

TILE AND TILE SETTING.—CHARLES C. ALEX-
ANDER, Bayonne. N. J. Two methods are employed in
getting tiles, kno-vn in the trade as *‘floating” and
** buttering,” In the first method, the bed of cement used
often cracks. 1n the second method, interstices are formed
which harbor vermin and moisture. It is the purpose of
this invention to provide a tile free from these faults.
The tile in question is formed on its back edges with
an annular rabbet, leaving a projection embedded
in the cement, the rabbet being completely filled with
the cement. When the cement shrinks, a pressur: is ex-
erted hy portions thereof in an inward direction against
the rabbeted edges, and thus the tile is securely gripped
on all sides. The air is expelled during the setting pro-
cess. Each tile is independent of its neighbors for
support.
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UMBRELLA RIB-TIP CUP. -- JOHN ALLESINA,
Portland, Ore. This cup consists of an inner sleeve ar-
ranged to slide on the stick, and an outer sleeve rigid
with the inner sleeve. The outer sleeve is formed so
that it shall be of uniform diameter from end to end,
is arranged to slide on the handle, and projects beyond
the lower end of the inner sleeve, thus forming a chan-
nel for the reception of the rib-tips when the umbrella
is closed.

TENT.—HENRY O. FLIPPER, Nogales, Arizona Terri-
tory. A simple, light tent has been patented by this in-
ventor, which tent is made of one piece of material. The
canvas or other cloth used may be divided and two
shelter-tents made therefrom, it being possible for the
divided material to be brought together to form a pyra-
mid tent, which may be opened at the front and at the
back. When taken down, the tent may be carried by
two men, although capable of sheltering four. The
canvas is so shaped that it may be used as a wagon-
sheet,as a blanket, or as a pack-covering, by hunters.
When the tent is erected, portions of the material may
be carried within to form a covering for the ground.

WAGON-BOX CLAMP.—MAcK A. LEITER, Sadorus,
TIl. Connected with a bolster and a standard thereon,
are braces running from the bolster to the standard.
An arm extends through the standard and through the
braces and projects from both sidee of the standard.
Clamping-rods pass through holes in the arm and have
hook upper ends. Nuts on the rods engage against the
under side of the arm. As the arm is held in the stand-
ard and the braces, it is evident that the clamping-rods
can be drawn down tightly on screwing up the nuts,
without danger of breaking the bolster-standard.

Designs.

DUST-GUARD SECTION.—JAMES S. PATTEN, Balti-
more, Md. Two design-patents were granted to this in-
ventor. The first design has as its leading feature a
plate with a curved edge and inwardly sloping grooves
in the opposite edges. The second design consists of a
plate having side arms, a curved surface at the base of
the arms, and sloped ribs at the inner edges of the
arms,

SKIRT-BINDING. — CYRusS L. SULZBERGER, New
York city. The five derigns of this inventor are the re-
sult of an improved process of manufacturing bias vel-
veteen, by which the fabric is improved in appearance
and durability, and receives an added stiffness without
losing its flexibility, thus enabling it to serve as a dresz-
stiffener.

GAME OR PUZZLE-BOARD.—GEORGE S. O'FLYN,
New York city. The puzzle provided by this inventor
consists in turning over marked blocks of wood through
one plane at a time, so thatthey shall finally rest in
certain fielde with their marked surfaces turned up.

MUFF. — Max W. JUDENFREIND, New York city.
On the muff-body of this design a pocketbook has been
secured in such a manner that the wearer of the muff
can readily open the pocketbook whenever she may so
desire.

NoTEe.—Copies of any of thesc patents will be furn-
ished by Munn & Co. for 10 cents each. Please send
the name of the patentee, title of the invention, and 1ate
of this paper.
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Marine Iron Works.
“U.

Chicago. Catalogue free.

8. Metal Polish. Indianapolis. Samples free.

Gasoline Brazing Forge, Turner Brass Works, Chicago.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.
Schwaab Stamp & Seal Co., Milwaukee. Sendforcat’g.

FERRACUTE Machine Co., Bridgeton, N. J. Full
hne of Presses, Dies anc other Sheet Metal Machinery.

Easy Experim’ts of Organic Chemistry. Book by Prof.
Appleton. 60 cents. Snow & Farnham, Providence, R. 1.

750 new and second hand iron working tools in stock,
Garvin Machine Company, Spring and Varick Streets,
New York.

How to make a small gas engine, with detail drawings
See The ModellEngineer for|[November, 8c. Model Engi-
neer, 12 Cortlandt, New York.

Hub, spoke, wheel, bending, and handle machinery.
. Single machines or full equipments, by the Deflance
Machine Works, Deflance, Ohio, U. S. A.

The celeobrated ‘* Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 138th Street, New York.

Hearing restored by one who was deaf for thirty
years. Send stamp ror particulars. John Garmore,
Department K, Hammond Building, Cincinnati, O.

T'he best book for electricians and beginners in elec-
tricity is ‘- Experimental Science,” by Geo. M. Hopkins.
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y.

8™ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway
New York. Free on application.

HINTS TO CORRESPONDEN'TS.

Names and Address must accompany all letters
or no attention will be paid thereto. Thie is for om
information and not for publication.

References to former articles or answers should
give date of paper and gaae or number of question,

Inquiries not answered in reasonable time should
De repeated : correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor toreply to all either by letter
or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(7534) J. T. asks: 1. Can a whistle be
heard as well in a fog on the sea as in clear weather?
A. There is much more in this question than the mere
presence or absence of fog. Nor can a whistl> be heard
in clear weather equally well at all times. Both in foggy
and in clear weather there is a great difference in the
loudness with which a sound is heard at the same dis-
tance at one time and another. 2. Has there been any-
thing done to overcome the difficulty, apart from the
search lights ? A. Sirens are used in thick weather,
whose tones can be heard much farther than lights of
any sort can be seen. 3. What distance can an ordinary
whistle be heard ? A. The distances at which an ordi-
nary steam whistle can be heard are variously stated, for
the reason that they vary very greatly. It is also true
that a whistle may not be heard at a certain distance,
while at a greater distance from it in the same direction
it is distinctly heard. For the whole subject of sound-
less zonesand the effect of fog, rain, snow,etc., upon
sound, see Tyndall’s **Sound, price $2 by mail.

(7585) E. W. K. writes: As a subsecriber
to your interesting paper, I would be glad to see in your
columns the answers to these questions: 1. The 6 inch
guns, like those of the *New Orleans,” have about the
same penetration at the muzzle as our 8-inch guns, and
can fire over six times as often. Are they six times as
powerful weapons? A. The blow struck by an 8-inch
gun has much greater eaergy than that delivered by the
6-inch gun; but the rapidity of fire of the 6-inch gun
renders the total energy of the projectiles delivered by
the 6-inch gun much greater in a given time. 2. Is it
certain destruction to a ship to he torpedoed ? A. No.
The subdivigion of the hull of a ship may confine the
flooding to certain portions of the hull, and prevent the

. ship from sinking. 3. Is the fact that the fire from guns
cannot be directed to any particular part of an enemy's
ship, except at short range, an argument in favor of light
rapid-fire guns ? A. We think itis, decidedly. The 8-inch
rapid-firer is an ideal weapon, able to penetrate heavy
armor and capable of rapid fire. 4. How are the ** Maine,”
¢ Missouri,” and ** Ohio* to be armed and armored? A.
‘We shail shortly publish an illustrated description of
these ships. 5. Are their guns to be as high powered as
those of the British ships ? A. Probably more so. 6.
How is it that the Brown gun, in sendingits shots about
one and a half times as fast as those of the 10-inch navy
gun, develops over twice the energy ? A. The energy,
the weight remaining the same, varies as the square of
the velocity. The 10-inch navy gun, it should be re-
membered, was designed a dozen years ago ; the Brown
gun is a modern weapon of more recent date.

(7536) G. M. T. writes: 1. I notice in
your issue of October 29 of the SCIENTIFIC AMERICAN,
under the article ¢ Work of Naval Bureau of Ordnance,
a statement to the effect that the Navy Department has
adopted a smokeless powder made from soluble nitro-
cellulose by the Bureau’s formula. Is the formula a

gecret of the Bureau or can you publish the same under
your list of Notes and Queries ? A. The formula is, we
presume, for obvious reasons, a secret. 2. A second
question I wish to ask is about the hardened plate for
covering battleships. Can you inform your readers,
through the same medium as above, how this plate is
treated in the so-called ** Harveyized * process? A. In
the Harvey process the plate is placed in a furnace with
only its face exposed. Carbonaceous material is then
gpread over the furnace, completely covering the face of
the plate. After it has been subjected for a consid-
erable length of time to a high temperature, during
which the carbon penetrates the steel face, the plate is
allowed to partly cool, after which the plate is uncovered
and given an intense hardness by the application of
cold water.

(7537) H. I. W. writes: I have a pair of
plano-convex lenses of 5 inches diameter, 36 inches
focus, and a Beck Y4 tintype leng, and I want to construct
alantern (for experimental purposes) like the one de-
scribed on page 398, SCIENTIFIC AMERICAN, June 23,
1888, using acetylene gas as an illuminant. 1. What al-
terations will be necessary, if any, using the above men-
tioned material ? A. No alterations will be necessary,
except such as will adapt the lantern to the long focus of
your condenser lenses. The usual focal length of a con-
denser for a lantern is 9 inches, Yours is 18 inches.
You can arrangeso as to move the lantern slide farther
away from the condenser to a place where the cone of
light is a little larger than the largest opening youn will
have in a slide. No changes are made necessary because
acetylene is to be used. 2. Will the tintype lens have
to have a rack and pinion for focuring? A. Arack and
pinion is not essential. You can, in placz of these, mount
your lens on a board go arranged as to slide to and fro,
thus securing the range of motion needed to focus on
a screen at various distances from the lantern. 3. How
far apart should the plano-convex lenses be placed ? A.
Place the condenser lenses close together. 4, Flat or
curved sides together ? A. The convex sides are to be
toward each other. The plane sidesareon the outer sides
of the condenser. 5. How far from the front of con-
denser should the objective be placed ? A. Determine
the distance of the objective experimentally. It depends
on its focal length and the distance of thescreen. 6. How
large a disk of light will 414 foot burners make, using
acetylene, at a distance of 80, 35 or 40 feet? A. Thesize
of the digk does not depend on the light used, but on the
focal length of the objective, which you have not given.
You can easily find this out for yourself when you get
the lantern made. 7. Recommend book on photomi-
crography, also on optical projection and optical lan
tern construction. A. We can recommend Clark’s
‘Practical Methods in Microacopy,” price $1.75;
Wright's ** Optical Projection,” price $2.25; and ** The
Magic Lantern,” price $1. You will, however, find all
you need, and much on other subjects in science, in
Hopking’ ** Experimental Science,” price $4.

e A e A R A
TO INVENTORS.

An experience of fifty years, and the preparation
of more than one hundred thousand applications
for patentsat home and abroad, enable us tounderstand
the laws and practice on both continents, and to possess
unequaled facilities for Frocurmg patents everywhere
A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing ot patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business,
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

DECEMBER 13, 1898,

AND EACH BEARING THAT DATE.

|See note at end of list about copies of these patents.]

Acetanilid, making, H. C. Fehrlin.......... ..
Acetanilid, purifying, H. C. Fehrlin .
Acids of asymmetric rhodamins, making sui-
fonic, H. Boedeker.... ............c.cooeeeunas. 615,791
Agricultural 1mplement ‘combination, J. A. Lytle 613726
Air pressure system, alternating, \V. H. Barr..... 615,668
Animal trap, W. C. H .. 615851
Asphalt cutter, G. Hardy.. . 615,698

Automatic heater and st 5
615,932

615,869
615.801
615,919

. 615,829
615,528

Axle turning machme carrmg 3
Bagz. See Punching bag.
Bag, W. T. Lane
Basket, W. T. La

615.720
615,721
Battery. See Diffu:

Bearing, ball, G. E. Mittinger, Jr................... 616,060
Bearing for electric motors, ball, J. M. Murphy.. 616.063
Bearing, roller, A. C. Brownell...................... 615,675
Bearmg. vehicle wheel, I". Day. . . 615,683
Bed, . & W. S. Foster...... 615,838
Bed, couch E. R. nghton 15,994
Bed, folding, K. M. Archer 16.048
Bed slat, J. W. LOWIY.i..uuuieieiiiiiinieieiie s 16,000
Bedbug exterminator, electrical, K. M.  Archer... 616,049
Bedstead fastening, A. H. SWILZOT e nerenrnennens 616,034
Beer or mineral water box, Laible & Fredrick 15.860
Bell clamp, bicycle, E. D. Rockwell ........ .. 616,015
Bicycle, L. F. Randolph ................ 615,901
Bicycle attachment, E. F. Batchelde . 615,783
Bicycle brake, F. E. B. Beaumont.. . 615,785
Bicycle carrier. . B. Shackelton. . 615,756
Bicycle, chamless C. H. Thomas. 615,763
Bicycle frame, J. W, Wagner 615,768
Bicycle handle bar, W. A. Marbach. . ,86.

Bicycle handle bar hand grlp, G. T. Bowman. 9

Bicycle, land or water, R. Moller. 615,871

Bicycle lock, M. Badoni.........
PRicycle steering gear, A. Doyle.
Bicycle support, B. C. Leonard..
Bicycle toe clip, H. J. Condell..
Bicycle tubular joint, R. Felsche.
Bill hook, H. D. Studabaker.......
Biscuit cuttm%apparatus, E. Car
Blowpipe, H. Dock.............

Boat, submarine, R. Lincoln.

Y-} A 60000006000000 806 0A060000000000060 00008000000
Boiler. See Hot water boiler. Tubular boiler,
Boiler check and blow-off cock, combined, W.

McIntosh
Bolt clipper, P. Broadbooks....
Book holder and leaf turner, R.

Bottle caps, art of a
ing and securing packing in, P. Lindemey:
Bottle, non-refillable, J. H. McDonald.
Bottle tray attachment, J.
Box covering and corner staylng machine, Mor-
gan & Jones...... B00oCaT000000Ba0B000000g00000 D000

WMovertisements.

ORDINARY RATES.

I[nside Page, each insertion. - 75 cents a line
Back Page, each insertion, - - $1.00 a line

§¥For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. T'his notice shows the width of the iine.
andis set in a?ate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter gress Advertlsemems must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

Star
Lathes somatc

9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

S Falls Mfg. C
695 Water St.,Seneca Falls.l\l Y

AMERICAN PATENTS. — AN INTER-
esting and valuable table showing the number of patents
%mnted for the various subjects upon which petitions
ave been filed from the beginning down to December
1894. Cout.ained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002. Price 10 cents. To be had at

this office and from all newsdealers.

SHAPERS,PLANERS. DRIL

W LS.
RS POOT MACHINE SHOP QUTFITS T 2&2

L<:AT Es AND SUPP CATALOGUE F
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNAT 1.0
ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

RAND DRILL €0.)

100 Broadway, New York.

Foot power
Y Screw...

...cutting

Send for Catalogue.

=t

SAVE :YOUR FUEL

By using our (stove pipe) RADIATOR
With its 120 Cross Tubes,

ONE stoveor furnace does ithe work of |

TWO0. Drop postal for proofs from {

prominent men.

TO INTRODUCE OUR RADIATOR,
where we have no active agent we [i
will sell at wholesale price. Writeat i
once. |

ROCHESTER RADIATOR COMPANY, °

82 Furnace St., ROCHESTER, N. Y.

LATHES

FOR
GUNSMITHS, TooL
MakeRrs, EXPERI-
MENTAL ano REPAIR
WORK, ETc.

Send for Illus. Catalog.
W. F. & Jno. Barnes Co.
1999 Ruby Street,

ROCEFORD, ILL

WOODWORKING MAGHINERY.m

For Planing Mills, Carpenters.
Builders, Furniture, Chair, Vehicle,
Wheel and Spoke Makers, etc.
8¥~ Correspondence Solicited.
Illustrated 312-page Catalogue free
to manufacturers and foremen.
THE_EGAN CO.
327 to 347 West Front Street,
CINCINNATI, OHI0.

NEW BINOCULAR

(The Triéder.)
Small as an opera glass. More
powerful than the largest tield
>—=4 glass. Send for Circulars.
QUEEN & CO.
¥ Optical and Sctmf/mc Instru-
ment Works,

1011 Chestnut Street,
PHILADELPHIA, PA.

The Forbes Patent Die
Stocks for Hand or Power.

Tt can be used as a power machine
in the shop or taken from the base
and carried out as a hand machine.

=~ Send for Descriptive Catalogue.

CURTIS & CURTIS,  No. 1. or P. Machine
6 Garden St., Bridgeport,Conn. Range 2)¢to4'’' R. H.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC Am RICAN SUPPLEMENT 1123.
Price 10 cents. For sale by Munn & Co. and all news.
dealers. Send for 1897 catalogue.

7,000 Guns in Stuck

WE SELL GUNS of every reputable
American and foreign make, and
give wholesale pricesto everybody.
‘We carry in stock

Fishing Tackle and Sporting Goods
amounting to a quarter of amillion
dollars. We can please the fancy of
millionaires, or meet the demands
of the poorest sportsman and an-
gler. Write for prices, or ask us to
send you our Sporting Goods Cat-
alogue. We load and sell over

1,000,000 Hand Loaded Shells a Year

Ask us to send you our price card
of hand and machine loaded shells.
‘We have

The largest Gun Repair Shop in America
We make guns, re-bore, re-stock,
repair—in fact, alter a gun to suit
the owner, and guarantee satisfac-
tion. Write for prices.

MONTGOMERY WARD & CO.
Originatorsof 1110 120 Michigan Ave,
the Catalogue Business cor. Madison St.,Chicago
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Braking device, F. H. Rice..........................
Breast strap and hame connection, C. W. Fehr-
Bl’ld e. swivel dra
Brus . Hussc
Brush, clothes. L. ¥
Buffing and polishinE roll or

Bung branding machine, A. L. Neubert.
Burner. See Gas burner. Pilot burner.

© 616,006

Button or stud, H. M. Larte 616,057
Cabinet, kitchen, H. G. I);\v 615,684
Cabinet, kitchen, J. M. Gray 615,

Calcium carbids, treating, J. 615,816
Calculating machine, W. H. P 615,895
Canopy supporter, E. Nngen ...... 615,738
Car attachment, box, C. H. Osborn . 615,740
Car brake, G. W. Dick y.. . 615.81Y
Car brake, A. J. O’Hnm .. 615.739
Car, combined day and sleeping, W. '\ Kastes. .. 615.689
Car coupling, J. adwel .. 615,

Car coupling, W. C. Shaw. . 615.916
Car coupling, G. C. ’I‘hom on. . 615,925
Car coupling, automatic, M M. Pettes. . 615.742
Car fender, M. F. Field..... . 615977
Car, hand, M. B, Schaﬂe . 615,753
Car band strng Hendricksou 615,486
Car wheel, C. Smith.............. 616.024

Car wheel and trnck bmke railway, R. Shultz.... 615,917
Cars, electric lighting apparatus for railway, LA

ichards......cc. .c.iieiisoenneiensenses , 615,905
Carrigge and cradle‘ comblned baby, L. Pave:te . 615:892
Carriage % . Brown.................. Ceeranes 615,797
Carrier. See Blcycle cnrner
Carving machine, H. Marles..........ccovveenneennns 616,002
Case. See Glove case. Show case.

Centrifugal machine, continuous, T. Craney...... 615,967
Chain, drive, J. Neil............. 5,882

Chain, sprocket, C. J. Coo ceeee
Chain wmdmwr unwinding device, J. E. Stott.. 615,920
Cheval glass,

Chin rest and modulator. comblned Harlan &

Churn, W. T. Burroughs
Clau}p See Bell clamp.

Clothes ganger, W. P. Smith
Clothes line holder, C. L. Kraber..

Cock, steam or water, R Thompson
Coin freed apparatus, automatic, A.

. 615,848
. 615,676

Coke oven, horizontal, A. Hussener et
Collar and cuff dampening apparatus,
Y NooB000000R000000 GRotoataoa0
Collar, pnenmatlc horse, J. E. Richa;
Collar stuffer, horse. S. andall
Condenser, L. Schutte..
Contents of vessels ben
therein contained, device for keeping, A. &
A. Schenck.
Conveyer, A. H
Cooker, feed, D. Ford.
Cooking utensil, M. ¥. Brown
Cork extractor, W. A. Williamson..
Cothhammock and stretcher, combined, C. V.

e e Y SN
CourFlm See Car coupling. Pipe coupling.
hill coupling.

Course indicator, great circle, 8. R. Kirby.........
Crane, A. Thomlinson.......................
Cue rack, J. Dockstader.............
Cultivator frame, M. & C. Zollner

Current generator, alternating, C. S. Bradle% . 615, 902
Current motors, controlling alternating, S
LT L A 000000000 0 DABE00000R000000500000 0000000 615,953

Currents, chaélgmg period and phase of alternat-

ing,C.S.Bradley......... .. c..coiiniuiinnn . 615,954
Curtain pole and shade bracket, J. Powell.. ,898
Cutter. See Asphalt cutter.

Cutter, C. K. Hostetter ... 615,988
Cycle driving back, E. B. Killen . 615,715
Dental rubber dam clamp, adjustable, A. S.

(O] 1) e ROE oA I0GEREORCOPRROR NN HEOHEAORCO00 ,808
Desk and seat, combined. A. D. Linn. 615,867
Diffusion battery, J. Perichon. ....... 615,893
Disinfecting apparatus, P. Kirschen 5,858

Display card, J. E. Hills...
Door check, J. Horsfleld..
Door hanger, R. B. Browne.
Drill. See Grain drill.
Drilling machine, percussive, P. J. Ogle
Dyers’ use, oxidizing device for, O. Roth
g tester, G. W. Presto
ectric machine, dynamo,

Electricmotor, J. L. Thoma...........c.coveenennn. ﬁlb.OSa
Electrlcal cables, manufacturing, S. Z. De Ker- s eo1
Electricailly transmitting 'bl{v'v'e'r.' ‘method ‘of and '
apparatus for, C. S. Bradley..................... 615,673
Electroplating apparatus, J E &H.E 5.699

Elevator and wagon dump. com
. 015.103

pressure en 3
otary engine. Steam engine.
Engines, cooling means for explosive, G. C.
Bracklow..
Engraving and 15 C. Sch
Envelope machine. P. Waterhouse..
Extractor. See Cork extractor.
Fabric. See Plaited fabric.
Fabric handling apparatus, H. K. Parry

615.672
615,755
615,931

........... 615.890
Fastener socket member separable, G. E Adams 615,776
Faucet, G. T. 5.939
Faucet for drawmz beer. ete., J.W.Zimmerman 615.774

Faucet for washbowls, W. C. Hnmphreys ......... 615.852
Feed water heater and purifier, C. E. Ferreira.... 615.830
Fence machine, wire, P. M. Mi .. 6L

Fence, portable, Young & Cable.....
Fence post anchor. H. G. Thomson.
Fence stay, wire, E. W. Cornell......
Fence, transportable, A. Mauser
Fence, wire, R. Kenned, N
Fence, waven wire, R. H. Bloomer.................
Fender. See Car fender. Fireplace fender.
Filter and cooler, combined, W. G.
Filter, siphon carbon fancet P Stoue
Firealarm indicator. I.. Le Ba
Fire escape, g .615,998,
Fire extinguisher, automatic, W. S. Lungford
Fire to and from rooms, means of hmdermg
spread of, C. C. Gilman..............cooceunnnnnn
Fireplace fender, L. P. Legg.. .o, .1i. ... ... 1
Fireproof door, shutter, etc., 'D.H. Ferguson 616,066
Fluid pressure engine, A. H. Croc fo rd
Folding machme. F. H. Wendt.
Furnace, H.
Furnaces, etc., ‘self dumping machine for blast
F. O MIllOT. .v.rvvneerensrsnnarsnesssnnessnnneses
Fuse, time, Tirot & Guyot..
Game apparatus, M. D. Dexte
Gas burner for stoves or heaters, M. K. Newton.. 615.737

61
616, 05(1

Gas engine, A. A. Vansickle........................ 15,766
Gas engine, explosive, Madlehner & Hamilton 616.059
Gas generator, acetylene, E. P. Gardner... . 615,97
Gas lighter, pneumatic, E. Knapp......... ... 615,717
Gas, method of and apparatus r-

ing, V. B. Lewes . 615,996
Gas, process of and 3

B. Lewes....... . 615,997
Gate. See Railwa
Gate, R. N. Barger. 615 ‘350
Gate, W. Cross......
Gate, W. A. Whitcomb. 615 772

Gearing: K. G. D. Holmes.....
See Current generator.

Generator Gas gen
(,lass " See Cheval glass,
Glass mould, Rott & Steiner..

Globe holder. F'. M. Greenup. 615,845
Glove case, S. Bodwell.......... 615,7

Grain binder lmotter. S. K. Dennis. 615.815
Grain drill, P. P. Mast.............. .... 615,727
Gram dump, portable, W. B. Leonard. 615,862
Grinding mill, J. W. Cunningham....... 615,511
Grubbing machme W. C. ¥. Zimmerman... . 615,945
Gu%eons to rollers, ‘machine for applymg, G. T

er
Guns, ejecting device for breakdown, W. H.

DAVeNPOTt.. .o ieiieeuieeseceeeascesasnsaoecsnns 615,958
Guns in or out on shipboard, apparatus for run-

ning, Dawson & Buckham......... 0000000 CIT0R00 615,959
Gutter former, Watrous & Riley......... ......... 615,933
Hanger. See Clothes hanger. Door hanger.

Picture hanger.
Harrow, disk, M. W. Kouns. ......c...eovvvievunnnnn. 611 718
Harvester, gra.in, J. F. Steward.. .. 1004

Hat, fur or wool, Zerfi & Riedel
Hayrackfor farm wagons, S. H.
Hayrake, J. W. Latimer.....................

hll 08
. 615.722

Headlight, electric arc, W. G. Wagenhals. 615,927
Hesi]t.eri See Automatic heater. Feed water
eater.

Heel trimming machine, A. McDowell ........... 615.850

Hides or skins, liquid composmon of matter for
treatmg H. HOIMEB.vennenenenennnensnnnnnnn ... 616705

Hinge, A. C. Eschweiler 615,6L0

Hook See Bill hook. Snap

Hot water boiler or tank, J. H. Stone.............. 616.0:30

Hub for vehicle wheels, pnenmatlc. E C. Smith.. 615.759

Hysteresis meter, J. L. W. Gill...................... X

Indicator. See Course mdlcator
indicator. Loom stop indicator.

Insecticide solntlons apparatus for spraying, M.
B. Drinkwalter..

(Contmmad on page hlh)

Fire alarm
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Holiday Suggestions

MAGIC

Stage lllusions and Scientific Diversions,
Including Trick Photography.

By

368 pages.

A. A. HOPKINS,
‘420 illustrations. Price, $2.50.

This work apf)eals to
old and young alike. and
it is one of the most at-
tractive holiday books of
the year. The illusions
are illustrated by the
highest class of engrav-
ings, and the expos¢s of
the tricks are, in thany
cases, furnished by the
prestxdlgnate urs them-
selves. {onjuring, large
stage illusions, fire-eai-
ing, 8 w o r d-swallowing.
ventriloguism, m enta
magic, ancient magic,
automat&, curious toys,
stage effects, photograph-
ic tricks,and the projec-
tion of moving photo-
graphs are all well de-
scribed and illustrated.
making a handsome voi1-
ume. It istastefully
printed and bound.
Acknowledged by the
professionto be th

STANDARD WORK ON MAGIC

g2 Circular of Contents and sample
illustrations free upon request.

«oete
1898 EDITION.

EXPERIMENTAL SCIENCE

By GEO. M. HOPKINS,

20th Edition Revised and Enlarged.
914 Pages, 820 lllustrations.

Price $4.00 in cloth; $5.00 in half morocco, postpaid

THIS i a book full
of interest and value
for Teachers, Stu-
dents, and others
who desire to impart
or obtain a practical
knowledge of Phys-
ics. This splendid
work gives young
and old something
worthy of thought.
It has influenced
thousands of men in
the choice of a career.
It will give anyone,
young or old, infor-
mation that will en-
able him to compre-|
hend the great im-
grovements of the

ay. It turnishes
suggestions for hours of mstrucmve recreation.

Send for large Illustrated Circular
and complete Table of Contents.

000N
THE SCIENTIFIC AMERICAN

Cyelomedia of Revaint, Motes & Quenin
o D00, REOEIFTS, 7B PR

Half Morocco. Postpaid.

THIS great
work has now

been on the mar-
ket for nearly
sfix years, and

the dlemand torit
hasbeenso great
that twelve edi-
tions have been
called for,

The work may
be regarded as
the product of
the studies and
practical ex-
perience- of the
ablest chemists
and workers in
all parts of the
world; the infor-
mation given be-
ing of the high-
est value,arrang-
edandcondensed | "W
in concise form,
convenient for ready use. Almost.every imquiry
that can be thought of, relating to formul:e used
in the various manufacturing industries, will here
be found answered.

Those who are engaged in almost any branch
of industry will find in this book much that
is of practical value in their respective callings.
Those who are in search of independent business
or employment, relating to the home manutacture
of salable articles, will find in it hundreds of most
excellent suggestions.

& Send for descriptive circular.
° a0t

A GOMPLEDE CLEGTRIAL LIBRARY

By PROF T. O’CONOR SLOANE.
AN INEXPENSIVE LIBRARY OF THE BEST BOOKS
ON ELECTRICITY.

For the Studc'nt the Amateur. the Wor kshop, the Electri-
1 Engineer, Schools and Collegés

bomprlmng five books, as follows:
Arithmetic of Electricity, 138 pages, - - $1.00
Electric Toy Making, 140 pages, . = = 1.00
How to Become a Successful Electrician,189 pp. 1.00
Standard Electrical Dictionary, 682 pages, - 3.00
Electricity Simplified, 158 pages, - - 1.00

§#~ The above five books may be purchased singly
at the published prices. or the set complete, put up ina
neat folding box, will be furnished to readers of THE
SCIENTIFIC AMERICAN at the szpecial reduced price of
Five Dollars. You sa.ve $ hy ordermg the com-
plete set.. Five volumes, ,30 ges, and over
450 illustrations. Send for fu]l table of con-
tents of each of the above books.

MUNN & Co., PuBLisHERs,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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. Roundabout, C. Vollmer....

' Rubber substitutes and com

‘ Sample holder for boxes, drawers, etc.. N.

Insulator for electric conductors, vacuum, J. A
Poche . 615,896

Internal combustion motor, J. Fielding. 615,978
Ironing mcahine, J ohnson .. 615,854
Jack. See Lifting Jack.
Joint. See Bicycle tubular joint. Pipe joint.

Steam joint.
Journal box, ear axle, I.ewis & Godwin.. 3 615.724
Key fastener, T. J. Dickinson............. . 615820
Lamp burner chimney holder, Pfeffer & Mayer.. hlb 007
Lamp, electric, W. S. DO€.......ccviierernenrnannnn 615,686
Last for shoes and standard forsupporting same,

e e o T T s R o BB 000000 00 Ca L0 SROE R HORED o0 615,989
Lanndrred artlcles ma chine forsinoothing edges e

,J10
Laundry dampemug device, F. E. Fay. 615,974
Lawn sprinkler, F. Strubs............... 616.032
Leather gkiving machme. W. H. Westo! 615,935
Lifter. See Picture lifter

Lifting jack, J C Covert 615.809
Llftmgfack aMy 615,745
Line holder, D. 615,7:
Linotype machme..] R. 615.90¢
Loading or unloading apparatus, 615,947
Lock. See Bicycle lock.
Lock, A. E. Ormond.. 615,886
Locking clasp, N. S. Eme 515,826
Locomotive engine lubri

Kaczander............ .. .. 615,993
Loom stop indicator, W. G. Katon.......... .. 616.055
Loom take-up mechanism, J. H Northrop ........ 616,064
Lubricator. See Axle lubricator.
Mail pouch fastener, Mundhenk & Christian...... 61.‘) 876
Mailing package, W. E. Winter.. ............. ... 616,045
Measuring apparatus for creameries, C. E. Jenks 615,712
Mechanical motor, G. P. Albright.................. 615,948
Meter. See Hysteresrs meter.
Mill. See Grinding mill. Windmill.
Mould. See Glass mould.
Motor. See Electric motor. Internal combus-

tion motor. Mechanical motor.
Motor, Goodner & Chritton. . 617,844
Mower, lawn, M. N. Cormack.. .. 615,680
Music box operatmg mecnamsm L. 'P. Valiquet.. 615,765

Music rolls in self playmg instruments, mechan-
ism for driving, . Hedgelnnd

Necktie, C. W. T'. Davies. 5

Newspaper holder, C. H. Hastmgs

Nut lock, J. J. McArdle

15310 41V V1 s A A aa0a 6 A000 00000 000 0aR DRSO BA00080B000
Ores, etc., apparatus for treating, T. Craney
Package for holding liquor, G. H. Ricke..
Package, sealed,
Packing ring, J. 'S. Raworth,
Pad. See Shoulder pad.
Paint, C. E. Anthony
Paint agitator, C. A. Brown..
Paper bag holder, W. J. Nagl
Paper coating machme atm.chment

dron..
Paper emb

tachment for, J. A. Pnnce

. 616,047
616,052
. 615,736

. 615929
" 615,90
" 615,889
" 616,043
B

.. 616,014
é)arszus for repairing asphalt, W.

Paper feeding
Dex

Paper vessel
Pavement, reusmgold asphalt, J. B. Robbins
Pavements, ap)

G. MacKendrick............o. .oiiiiiiiiiiiiin, 616,001
Pharmaceutical compound, A. Eichengrun....... 615,970
Pharmaceutical compound and making same, A.

EiChengrun.......oovvreiireneiennrisiereneeennns 615,825
Phonograph-cylinder cabinet, E. U. Kinsey,...... 615,856
Photographic developer and process of develop-

ing. A.Bogisch.............oiiiiiiiiiii 615,792
Picture hanger, T.J. Bruce.. 615,799

Picture lifter and hanger H H Draper
Pilot burner, W. C. Ho

Pin holder, A. E. Ormond ....... . 615,

Pipe coupling, A. W. McGahan. . 616,005
Pipe joint, W. 1. Reich.......... . 616.011
Pipe wrench, W. Tyack.. . 615,926
Plaited fabric, J. D. Hatcher.. . 615985
Planter, corn, J. F. Amos, Jr.. .. 615,949
Planter, corn. G. C. Flagg..... . 615,835
Planter, tobacco, W. Pretsman.......... ..... .. 615,744
Plow, hillside or reversible, K. C. Robinson....... 615,908

Plow or cultivator standard and coupling, F. D.

Bender............
Plumb, J. L Balse!
Press. See Prmtmg press.
Press, 8. J. Webb.......ccooiiiieieiniieneennnnnnnnns 615.769
Printing machine, p]nte. J P. Stevens, . 616,028
Printing press, C. F. OWen.......cc.vv0vunnas . 615,887
Printing press, bed and cylmder. C. Potter. .. 615,897
Prospecting tool and drill, J. Bradley et al........ 615,794
Pulley and means for an.u.hmg same to shafts,

loose. A. W. Nelson.. 615.883

Pumping apparatus, T. E. Jones.
Pumping machine, pneumatic, J. S.
Pumps, automatic relief valve for, W. P.
Punch. pocket check, J. H. B
Punching bag, R. W. Hess........
Rack, See Cuerack. Hay rac
leway crossing signal. J D. 'I‘ay]or
Railway gate, T. M. Cottle

Railway gate, automatic, Bemar n & Patte-

615,762
615,681

0 RO Ra00 008 BAOGRORRD
Raijlway system, H. S Ha].ford
Railway tie, A.W.T
Railway tne, meta]lic R F. Ellis. o0
Railway time signal. "H.J. ' Wemett...ononeeenrnrns 615,934
Rake. e Hay rake.

Rand forming machme (‘ B Howard.............
Refrigerator. G. L 5
Registering devnce. J Alexander
Riffie, C. F. Gay

Ring. See’ Packmg ring.

Roller. See Embhossing roller.
Rope grip, J. R. Drackett et al.
Rotary engine, C. V. Fit
Rotary engine, F. J. Haeseler.
Rotary engine, J. H. Parsons.

Rubber cement tank, S. Ross...
sitions of matter
. Leonard ...615,863,
M.
Brinkerhoff........coooiiiiiiiiiiiiiiiii i
Sand and gravel, apparatus for cleaning or sep-
arating, C. S. Barnett..........covvviernvevanenn.
Sash, combined slldmg and swmgmg‘ R. Adams
Sash fastener, A. H. Smith..
Sash fastener, T. B. Stevens. .
Sashes, means for fastening panes of glass in
window, F. Sagebiel
Saw, cross cut, J. H. Carse
Saw guard, G. A. Fisher..
Saw set, R. Brown.........
Saw setting machine, W,
Saw tables, automati
Ingman... Ceeea 515,991
Scale scraping 5
Scale, small, M. G. Wheeler
Scraper. cotton, G. L. Mucklero
Screening appamtus. . E. Sturc]
Seal trap, liquid. L. K . Stanford.
Seat. See Tub seat.
Separator. See Wheat separator.
Sewing machine, J. A. Sanford.............cc...0un 615,752
Sewing machine binding attachment, J. H. Clark 61.‘: 678
Sewing machine, carpet, Wheaton & Wag ...... 615,936
Sewing machines, etc., fan attachment for, 1

therefor, producing, W.

615,795

615,667
615,777
15,758
616,027

1

Sharpener, hoe, Foster & Miller.
Shingle sizer and edger, I.. Fox..
Shoe case, sample, G. F. Biggs.
Shoe fastening, H. Trinder..
Shoe top holder, C. S. Prerce
Shoulder pad, G. Go dman .

Sbow case, C. F. Bi
Show case, Scott & Camemn

Sign. advertising, E. H. Schild. .
blgna\ See Railway crossing signal.
time signal.

Skirt, bicycle. H. Stein..........coociiiiiin vinnnn,
Smoke bleacher and soot trap, E. F. Preston.
Snap hook, R. D. Dodge
Snow plow
Spindle and support. E. H. Ryon
Sprinkler See Lawn sprinkler.
Square, bevel, D. H. Clymer..............ccoeeuen.t 61
Steam apparatus for cooking, etc., low pressure.
E. . Parish

Steam engine, Sackett & Hubn..
Steam joint, expansion,.J. B. Wade. .
Steam trap.J. L.and J.E. ’[‘hornycrof
Stoker, mechamcal J. F. Pool
Stove, heating, S. Holmgren.......
Stove, magazine heating, L. Mitiska.
‘lt.rainer. pump, H. C. Hansen.......
Strap. See Breaststrap. Car hand
Stu(‘i( spirals, machine for coiling, Roulet &

oun,
Syringe, expanding arm, P, Grab
Tank. See Rubber cement tank.
‘Tanning hides or skins, J. H. Curling.
| Telephone switchboard, T.F. Ahern
Thermocauter lnncet W. H. Beach.
Thermostat. I. F. and F. C. Beers..
Thill coupling, C. N Hunter .
Tie. See Necktie. Railway tie.

(Continwea on page 415)
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MIETZ & WEISS

KEROSENE

ENGINE.

The most economical power
known. Absolutely safe and
reliable. Runs with common
kerosene. Perfectly auto-
matic. Patented I

and European countries.

128-132 Mott St., New York.

©00090000000000000000066066060

Starrett’s Combination Bevel §
for laying out work, measuring or o
showing any angle desired P4
Wlll lie flat. Stock 4
> long. Catalogue ©
shows many uses of
this tool. Catalogue, ©
12 gaaqs, Jree.

This beats Wind, Steam. or Horse
Power. We otler the
WEBSTER 2} actual horse power

GAS ENGINE

for 8150, less 107 discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretore wecan make the price. Box-
ed for shipment, weight pounds.
= Made for Gas or Gasoiine. Also Hori-
= zontal Engines, 4 to 30 horse power.
8®~ Writefor Special Catalogue.
WEBSTER MFG. CO.. 1074 West 156th St., CHICAGO
Eastern Branch, 38-D Dey Street, New York City.
interested in Ensil e

EVERY FARMER should investigate t!
CALDWELL CYPRESS SILOS.

ThLey last a lifetime, _ Nlustrated Catalogue Free.
. E. DWELL CO
217 E. Main St.,

Louisviile, Ky.

THE IMPROVED

MARINE ENGINE

We are the oldest builders and
fuarantee superiority. Two cy-
inders in one casting. Occupie:
less space and weighs less for its
power than any engine
made. Can be used wher-
ever power is required.
Either stationary or ma-
rine. No fire, no heat, no
smoke. No licensed engin-
eer required. Send for cat.

SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A.
*“NEW STANDARD’’ BATTERIES.

Adopted as “ Standard” by U. 8. Gov’t.
Imitated but not equaled. Manufactured
specially for Medical Apparatus, Dental Sur-
ery. Gas Engine Lighting, Gasoline Launches
elephones ouse Bellu Burglar Alarms and
RCUIT WO

S
-»B;“gmlm

- (TR AR

No 2 sem. anywhere at §2 a dozen VlonEy
back if not satisfactory. WM
Manuracturer, 258%¢ Greenwich St., New York

98y USE GRINDSTONES ?

f so, we can suppiy you. Al sizes

-~ mounted and unmounted, always

4 kept in stock. Remember, we make a

\ KEYSTONE NO.I specialtyof selecting stones forall spe-
cial purposes. $F~ Ask for catalogue.

a4 The CLEVELAND STONE CO.
==—  2d Floor, Wilshire, Cleveland, 0.

For Heavy Continuous Work
every machme shop will commend our
Power hreading and Cut-
ting Ma « Cones are central
over machme, equalizing the weight.
Within the cones are compound gears
giving six changes of speed. ears
require no extra space, and are pro-
tected from dust or accident. Chasers
can be opened, threaded pipe removed,
another inserted and cut without stop-
ping machine. §3#®" Send for Catalogue.
THE MERRELL MFG. CO.
301 Curtlss Street, TOLEDO, OHIO.

: RF % CO,
LARGEST MANUFACTURERS

IN THE WORLD OF

ORATED METALS

PERF
STATION " CHICAGO.u.sA

Simplex Cime Recorder.,

So named because it is simple in con-
struction, simple in operation and simple
of record. Saves maximum of time with
minimum of labor. Registers by the push
of a button—nothing more. One hundred
men can register in one minute on one Re-
corder. Adapted to large or small con-
cerns. No keys, checks, cards, tape or ink-
ribbon. For simplicity, compactness, dur-
ability and quick registration absolutely
without rivals.

Full description for the asking. ASK NOW.

Heywood Brothers & Wakefield Company,
195 CANAL STREET, NEW YORK.
N. B.—For prices, state number of your employes.

DEFIANCE MACHINE WORKS
CE.. OHIOUSA

‘BUILDERS OF
HUB, SPOKE;""
WHEEL BENDING
‘WAGON,CARRIAGE

X  AND HOOP
MACHINERY. ‘

SEND FOR CATALOGUE

PALMER Stationary
and Marine Gasoline En-
nes and Launches, Motor
atxion En, mes, Enuine
as 8, mpin;
ngﬂ/end for caga\og
MIANUS, CONN.

PATENT SPOKE DRIVER

DS =
PALMER BROS.,

‘l'hounndu have
w

EDUCATION: i
et BY MAIL

Bnildin% s erected exe
pressly for this pure

our system of
R instruction

‘Mechanical or C
° gineering ; Chemist: ry. mnmg
Mechnmcgl and tectural
Dr’% ning, wurveying; Plumbing; Archnecture Metal
Pattern Draftmz grospectmg 3 ‘Bookkeepmg Short-
hand; English Branches.
$2 A MONTH rays for a College Educationat Home.
45,000 Students and Graduates.
Ofrcular FREE. State subject you wish to atudy.
THE INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 942, Scranton, Pa.

== L 6arm =< Waleh Trade

JEWELRY and ENGRAVING.

Address PARSONS’ INSTITUTE, Horological Dept.,
Bradley Polytechnic Institute, PEORIA, ILL.

LS8 ELECTRICAL SCHOOL.

ctrical Engineering. 'horough instruction.

Night course. $¥50. Day cnurse. 60. Students
received for Special Instruction at any time.

Louis D. Bliss, Prln., 711 14th St., washington, D.C.

e

PR‘\(I AL MONEY SAVING

0 GEARS, NO LEVERS.

CUTTING- OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches,

Water, Gas, and Steam_Fit-
ters’ Tools, Hinged Pipe Viaes.
Pipe Cutters. Stocks and
universally acknowledged to be
j THE BEST. ¥ Sendforcatalog.
THE_ARMSTRONG MFG. CO.

Bridgeport, Conn.

PEPSALT

Indigestion has no terrors for him!
That salt-shaker is fillled with Pepsalt.
It cures and prevents Indigestion.
PE Ps A L is the best of table salt, into
———————————  €VETY grain of which is incor-
porated digestive substances natural to the stomach.

! Fill your salt-cellar with PEPSALT and use it in

place of salt at your meals. 1f you have indigestion,
your stomach does not supply the necessary amount of
the dissolving or digestive juices. PEPSALT taken
in place of salt at your meals makes good this deficiency,
as you take with every mouthful of your food a similar
substance to that which is required and at the right
time, and your indigestion is a thing of the past. Send
for sample in salt-shaker bottle and try it. Price 25
cents, postpaid.
THE VAUPEL SAMARITAN CO.
48 Sheriff St., Cleveland, Ohlo.

PEPSALT CURES AND
PREVENTS INDIGESTION

Print Your Own_Circulars

ers, etc or ]et your
boy comf)lne business
with amusement and
grint them for you.
plendid educator for
Eouth and great aid to
usiness men. A full
lineof hand and self-
inking prmtlng presses
type and all rmtl
supplies.
Catalogue,
Dorman Co., 12lE Fa-
yette St., Baltimore.

THE DOLLAR TYPEWRITER
ABCDEFGH

THIS IS THE
TYPB USED.

A Perfect and Practical Type Writing Machine for onlyon
DOLLAR. Exactlylikecut: regular Remington Type; doesthe
same quality of work ; takes a fools cap sheet. Compiete with

er holder, nntomntic o lect wheel and ink-
ing roll; uses coj g ink:in fact it does all ofthe work o1&
high prlced machine. Speed, 15 to 25 words a minute. 81
8x4x9 In. ; welght, 12 02. Batisfaction guaranteed.
5 I.oo. Poshge 15¢, Extra. ROBT. H. INGERSOLL & BRO.,

& G7 Cortlandt St., Dept. No. 147, mNEW YORK CITY.

$150 ano Up.

PIERCE ENGINE COMPANY

© 1898 SCIENTIFIC AMERICAN, INC.

PIERCE VAPOR LAUNCHES *4:te2°
14 Ft. FISHING LAUNCH’

STATIONARY AND PUMPING ENGINES.
for Catalogue Stating

17 N. 17TH STREET, RACINE WIS,





