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has run down. Both types have been in use upon the
railroad in Great Britain with equal success, though
the mechanical form is considered the most suitable
to ordinary working.

The gong can be carried on any part of the engine
though the most preferable position is in the cab,
where it is close Leside the engineer, and the signals
can be easily distinguished.

Each trigger and its accompanying spring constitute
one unit, so that in the case of a locomotive carrying
an installation to denote both “on” and ‘“off” actions
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Dock Built on 324 Street and North River for Unloading the Material from

Cars to Scows,
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of the semaphore, two sets are required, but owing to
the small space occupied by the mechanism they are
carried in one box or casing. It will be observed that
owing to the small number of parts and the compara-
tive immunity from frictional action, the possibility
of wear is considerably reduced. The triggers are held
in sufficient tension by the spring to prevent them
shaking with the oscillation set up by the train, and
thus possibly giving a false alarm on the gong.

It will be observed that this apparatus does not
supersede the present semaphore system, but rather
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supplements it, giving greater certainty and security,
and enabling locomotive engineers to maintain high
speeds in foggy or dirty weather with a greater degree
of safety than is possible with the existing auxiliary
signaling systems.

e —————— i —— e
THE EXCAVATION FOR THE PENNSYLVANIA RAILROAD
STATION, NEW YORK,
In our previous issue we gave illustrations of the

noble building which will form the above-ground por-
tion of the new terminal station of the Pennsylvania

e

Site of Station Power House, Showing Massive Concrete Retaining Walil 50

Feet Deep by 25 Feet Thick at Base, Which Incloses Entire Excavation.

The Cut Below Ninth Avenue Through Which the Excavated

Material is Hauled to the North River.

View of One-Half of the Excavation, Looking West, Showing the Trestle for Carrying Eighth Avenue Buring the Progress of the Work.
EXCAVATING FOR THE PENNSYLVANIA RAILROAD STATION, NEW YORK.
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Bird’s Eye View, Showing the Vast Area, 2,060 Feet by 5600 Feet, Which is Being Excavated to a Depth of 50 Feet, Necessitating the Removal of 2,000,000

Cubic Yards of Material.

ACRES OF VALUABLE LAND IN THE HEART OF NEW YORK CITY LAID WASTE FOR THE NEW PENNSYLVANIA RAILROAD STATION.—(See page 453.]
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Railroad in this city. Great as are the proportions
of the superstructure, with its great fagades reaching
for 780 feet in one direction and 430 feet in the other,
it forms but the lesser portion of the station considered
as a whole, with its tracks, switching yard, platforms,
stairways, carriageways, baggage rooms, and other
etcetera of a great terminal structure such as this.
Moreover, this latter and larger half of the station,
when the whole thing has been completed, will be
éntire]y hidden from sight in a huge excavation lying
entirely below the surface of the ground. It is to the
vast preliminary work of preparation involved in dig-
ging out the underground portion of the terminal, that
the present article is devoted.

If the reader will turn to the front page engraving,
and bear in mind that it, is a reproduction of a photo-
graph which was taken from the tenth floor of a build-
ing lying to the northeast of the station site, he will
get a clear idea of the form and size of the vast hole
which is being dug in the heart of New York city.
The excavation, which forms a parallelogram, includes
two large city blocks. It is bounded on the north by
Thirty-third Street, on the south by Thirty-first Street,
on the west (the further end of the excavation as
shown in the picture), by Ninth Avenue, and on the
east, immediately in the foreground, by Seventh Ave-
nue. Since the original dimensions were determined
upon, however, two additions have been included—one
on the southerly side, and the other on the easterly
end. The southerly addition consists of a square plot
for a power house measuring 90 by 160 feet. It will
be noticed in the engraving, lying a little to the east
of the long trestle that bisects the excavation at its
center. The easterly addition, which measures 250 by
200 feet, will be seen in the immediate foreground.
It extends from Thirty-second to Thirty-third Street,
and it was purchased in order to afford accommodation
for the convergence of the tracks where they leave the
station to pass by two tunnelsunder Thirty-second and
Thirty-third Streets, below Manhattan Island and the
East River, to Long Island City. The total length of
the excavation, including this last-named addition, is
2,050 feet, and its width is 500 feet. The total depth
to which it must be finally excavated is 45 feet at the
easterly end and 60 feet on the Ninth Avenue end, the
average depth being about 50 feet. The total amount
of material to be taken out is 2,000,000 yards, of which
about one-half is rock.

As one looks at the long stretch of desolation pre-
sented by the station site to-day, it would be easy to
suppose that either fire or a tornado had swept it bare
of human habitation. Only three or four years ago the
site was covered with over four hundred houses, stores,
and other buildings, and was filled with some five or
six thousand souls. The preliminary work of clear-
ing away the buildings was not by any means the
smallest task connected with the preparatory work
for the new terminal station. The site once cleared,
the work of excavation was of a very straightforward
character and consisted of drilling, blasting, and steam
shovel work. It was on July 1, 1904, that the cleared
ground was ready for the New York Contracting Com-
pany, who had the job of excavation in hand, to com-
mence operations.

Among the first portions of the work to be attacked
was that of building the massive concrete retaining
wall which runs entirely around the excavation. This
is a big task in itself; for the wall is everywhere car-
ried down to rock and for much of the distance extends
to the full depth of the excavation which, as will be
seen, averages 50 feet. The top of the wall is every-
where 5 feet in width, and it is built on a batter which
brings the width in the deepest portions of the wall
to an extreme base of 30 feet.

One of the problems which had to be met was that
of maintaining the important thoroughfares which
cross the station site. The principal of these is Eighth
Avenue, and it was necessary, as the excavation pro-
ceeded, to build a massive trestle work with which to
support not only the full width of the roadway, but
the heavy sub-structure of the underground trolley
electric road. Similar provision had to be made for
Seventh Avenue, on that part of it which crosses the
northeasterly addition to the excavation already re-
ferred to.

The problem of removing the 2,000,000 yards of exca-
vation was a serious one in itself, and it will interest
our readers to know that not a single cartload has
been taken through the streets of New York city, the
whole of it having been hauled by locomotives to the
North River and dumped into scows to be disposed of
on the Jersey shore. For handling the material a new
wharf{ was built at the foot of Thirty-second Street
and the North River. Along the wharf was constructed
an elevated railroad which was extended through
Thirty-second Street to about the middle of the block
between Ninth and Tenth Avenues. At this point the
tracks were carried down to, and under, Ninth Avenue,
and into the station excavation. The whole of the work
is covered with working tracks, which are shifted
from time to time as the excavation proceeds, and all
of these tracks converge to the deep cut below Ninth
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Avenue, of which we present an illustration. The ma-
terial is loaded upon the cars either directly by steam
shovels or derricks, and the loaded trains are hauled
out to the North River dock, where the material is
dumped into the chutes and discharged into the wait-
ing scows. It is then towed down to Greenville on
the Jersey shore of New York bay and used for filling
in the huge freight yard, which the company is con-
structing at that point.

The force employed on the work has varied accord-
ing to the conditions, nature of material, etc. The
maximum force employed was about two thousand men,
of which two-thirds were employed in day work, and
the other third at night, and as much as 125,000 cubic
yvards a month has been taken out. At present the
work is almost entirely rock excavation, and for this
a total of about 700 men, including drillers, blasters,
trackmen, etc., is engaged. Between sixty and sev-
enty per cent of the work has been completed. As
soon as the excavation has been carried down to grade,
the steel columns will be erected and the steel and
concrete floors put in place. When this work has been
brought up to street level, the walls of the great sta-
tion proper will begin to go up. It is the object of
the company to so time the progress of the various
sections of the work that no portion will have to wait
upon any other, and the whole of this stupendous
scheme of tunnels, terminal yards and passenger sta-
tion may be brought to completion with the least loss
of time and money through the enforced idleness of
plants or delay of working forces.
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Auntomobile Noles,

At the automobile carnival held last week at the
Empire City track, some tests of technical interest
to automobilists were held. Among the first day’s
events for touring cars were a flexibility test to show
the range of speed on the high gear, and a braking
test. In the former of these tests a circuit of the
mile track was made at high speed, and then one-
quarter mile was covered at the slowest possible pace
that could be maintained on the high gear. The re-
sults were as follows: 50-horse-power Welch, mile in
1:212-5 (4422 m. p. h.); % mile in 2:34 (5.84 m. p.
h.); speed variation, 39.38 m. p. h. 30-horse-power
Marmon (4-cylinder air-cooled), mile in 1:37 4-5 (36.80
m. p. h.); % mile in 2.171-5 (6.54 m. p. h.); speed
variation, 30.26 m. p. h. 24-horse-power Clement Bay-
ard, mile in 1:40 (36 m. p. h.); 14 mile in 2:32 (5.92
m. p. h.); speed variation, 30.08 m. p. h. 24-horse-
power Aerocar (4-cylinder air-cooled) mile in 2:07 2-5
(28.26 m. p. h.); 14 mile in 3:274-5 (4.66 m. p. h.);
speed variation, 23.59 m. p. h. 20-horse-power Northern
(2-cylinder opposed) mile in 2:13 3-5 (26.87 m. p. h.);
% mile in 2:422-5 (5.84 m. p. h.); speed variation,
2133 m. p. h. A 24-horse-power Autocar made a mile
in 1:402-5 (35.856 m. p. h.), but the driver was dis-
qualified for slipping his clutch when making the low-
speed test. In making the brake tests the cars were
obliged to travel at the rate of 40 m. p. h. for % of a
mile before the brakes were applied. An Oldsmobile
touring car stopped in 168 feet, and two other touring
cars in 175 and 177 feet respectively. A Welch tour-
ing car ran an exhibition mile in 1:14, and a 12-horse-
power Franklin touring car carrying four passengers
beat a 24-horse-power Frayer-Miller touring car, win-
ning a mile race in 1:45. Both these cars were air-
cooled, and both have an enviable record for efficiency
and economy.

Two hill-climbing tests of interest were held recent-
ly, one at Wilkes-Barre, Pa. on a hill christened
“Giant’s Despair,” and another at Worcester, Mass.,
on what ig known as “Dead Horse” Hill. The former
hill is about 1% miles in length and is full of “thank
you ma’am’s” and curves. The average grade is around
15 per cent and at places it reaches 27 per cent. The
best time was 2 minutes 111-5 seconds. This was
made by a 45-horse-power English Daimler touring
car. A 50-horse-power 6-cylinder Stevens-Duryea tour-
ing car scored second in 2:27; and a 24-horse-power
Pope-Toledo third in 2:564-5. A 22-horse-power
double-opposed cylinder Buick car made the climb in
3:004-5; a 45-horse-power Pope-Toledo in 3:12, and a
35-horse-power Rambler in 3:18 1-56. The “Dead Horse”
Hill course is one mile in length and straight. S. B.
Stevens, on his 80-horse-power Darracq thatranin the
last Vanderbilt cup race, covered this distance in 1
minute and 2 seconds, thus reducing by 7 seconds the
record he made last year in his 90-horse-power Merce-
des. A special 100-horse-power Stanley steamer, which
is said to have made the climb in 50 seconds, was
damaged and did not run. A 6-cylinder Stevens-Dur-
yea was second in 1 minute 9 3-5 seconds, a 20-horse-
power Stanley steamer third in 1:26, a 24-horse-power
Pope-Hartford car fourth in 1:50, a 22-horse-power
Buick fifth in 1:52, and a 16-horse-power Reo sixth in
1:568 1-5.
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The Austrians use a stone blotting-pad that never
wears out. A little scraping with a knife cleans it
effectually—Philadelphia Bulletin.
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Covrespondence,

Liquid Air and FPowder Chamber Temperature,
To the Editor of the SCIENTIFIC AMERICAN:

In your issue of May 5 your editorial calls atten-
tion to the report of the National Coast Defense Board,
in which it practically acknowledges defeat so far as
greater velocity is to be obtained by large-caliber guns.

I have not noticed a report of liquid air being use&
for the purpose of keeping down the temperature of
the gases; and while I have not had the opportunity
of making tests in this line, I would like to see some
experiments made to see if liquid air can be success-
fully made use of to this end, by placing a small
quantity, say 25 or 30 cubic inches, at the back of the
shell, or use a double shell, so there will be a wall of
liquid air all around the explosive, the intense heat
of which will instantly expand the liquid air eight
hundred times, thereby reducing the temperature suffi-
ciently to preserve the gun from erosion. L. C. M.

Houston, Texas, May 17, 1906.
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Earthquakes and Steel Construction.
To the Editor of the SCIENTIFIC AMERICAN:

In your copy of April 28 I read the article about
“Earthquake-Proof Construction” in which you recom-
mend concrete steel for the reconstruction of San
Francisco. Why not use steel and iron only, the same
as on steamboats and other strong sea-going vessels?
After a good, strong steel framework put in iron or
steel panels between and also iron or steel floors and
partitions; let such walls or panels and partitions be
very light, perhaps not much thicker than sheet iron,
which also could be made very ornamental and artis-
tic, the same as steel ceilings are made now. The
floors, naturally, should be made stronger. Such a
building should be strong and elastic enough to with-
stand any earthquake; besides, it would be fireproof,
and on account of the mild climate in California it
would be comfortable to live in. Another thing which
you advocate is a water tank on top of each building,
at least in the business part of the city. Now, why
not build large water tanks right under the streets in
front of every large building?—because, if put on top
of a building, they are apt to tumble down in case
of an earthquake. If such tanks were put in the cen-
ter of the streets with a. manhole on the top, the fire-
men could very easily let down a hose and suck the
water up with their fire engine; besides, such tanks
would be most available at all times.

If my idea is wrong, kindly let me know where and
why, because I would very much like to have your
opinion about this. Please give me an answer through
the SCIENTIFIC AMERICAN, A. MAYN.

Amsterdam, N. Y., April 28, 1906.

[It would be practicable to erect all-steel buildings;
but concrete-steel would be cheaper and equally earth-
quake and fireproof. Water tanks under the streets
would be too costly to be practicable.—ED.]
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The Melric System,
To the Editor of the SCIENTIFIC AMERICAN:

The ScIENTIFIC AMERICAN has committed itself as in
favor of the introduction of the metric system of
weights and measures, and this supposedly means the
metric system exactly as it is used in France and
other countries and without any modifications what-
ever. Scientists, as a rule, take this position with
the exception of those whose work is in connection
with the manufacturing end of a business; manufac-
turers, whom the change would affect most, are almost
all against it; the most eloquent argument in this re-
spect is the array of names and opinions recently col-
lected by Mr. Halsey.

The metric system is consistent and excellent in
many respects, and, had it been introduced into Eng-
lish-speaking countries at the time when it was intro-
duced in France, it would have stayed and possibly
have flourished. At the present time, however, a law
such as that proposed by Mr. Littauer could not be en-
forced; manufacturers whoe will not or cannot face the
expense, and buyers who are satisfied with the present
measures, would stand united, and government inter-
ference would be impossible. There is no demand for
metric measures from the buyers of mechanical or
mechanically made goods. If the government insisted
on purchasing metrically, the number of bidders would
decline, prices go up, and deliveries be slow.

The division into halves and quarters is the most
natural, and I will ask you to take a look with me
at certain details of the domestic life of the country
which has had the metric system in use for the longest
period of time.

Come with me to a French market. The first stall is
the dairyman’s. “How much is this butter?” you ask.
“Thirty-eight sous a pound,” is the answer; not “Three
francs sixty a kilo”” If you ask the vender to give
you 125 grammes, he will take you for a foreigner,
and will bill it as “un quart.”” KEggs will be thirty
sous a dozen; nothing is sold by tens. Potatoes you
buy by the bushel (#oissean), which is not metric, and
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