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and ro A
ed easfk carried by the glaciers caused the river to be push-
ward out of its normal channel and over the solid

Tock beyon 3

thy .
ayoiligft tahlg' section of the city, it was found necessary t0
of the Tock ipth of about 750 feet below the surface. Much
¢ all oft rou_gh this section is decayed.. and} unﬁF to forp
0 last for la.hlglbpressure aqueduct which is being ‘E)ullt
N the otha1 time. The present channel of. the F.ast River,
tively Sor er hand, passes over solid rock, and is con'lpara-
enorm()usydshallow_ Seven hundred: and fifty -feetasisan
Hudson Ri epth, second only to the great sipho.n under the
50 hayp, Wer, which is 1,114 feet below the river surface.
city equalp °0s that the deepest shaft ever sunk in New York
s the height of the tallest building in the world.

two ‘::rlt;ed in Brooklyn, the aqueduct rises aga}iln to within
& as i irsee hul.ldmd feet of the surface, and is pushed as
Municay, W~p0551b1e to carry it in solid rock and yet com;
€ Junctj, ith the surface. This limit was found to be &
XI'ECESSary tn of Flatbush and Third Avenues. Here 1t fvvas
Ming ¢ 0 go through 215 feet of overlying earth be org
0 ang th the. rock. The caisson method had to be resorte
ling befoe Caisson was sunk over 100 feet belo.w the water
L exper: rock was reached. Considerable difficulty was
1t Calleq lenced in sinking the shaft to the rock; becausi,
Tance Or the use of pneumatic pressure that taxed the en
of the workmen to the limit. From here Oof the
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E eratlu be conducted through pipes laid in a trench of a
hj € depth below the surface. From the foot of Seventhy-
s the

lnt]

v "‘W?treet, Bay Ridge, the conduit will be run acros

Blamgy, ' Staten Tsland, through a pipe 30 mcheeki ¢
ine 1, Provided with flexible joints, and laid in 2 sub-

Dot Yench. The details of this section of the work have

een given out, However, tests have been made t0

b u:ir at what depth the pipe line under the water must
8oy et' It is evident that it must lie far enoush below
lal‘ge o © Drevent its being entangled with anchors from
matter Sselg that may have to anchor in the Narro.ws. The
hay, as been thoroughly investigated, and practical tests
th& bOteen made by dragging anchors of large size alorng
bufie M. Tt has been determined that if the pipe line 18
Safg at least eight feet under the bed, it will be‘entlrely
the " the Staten Island side a 48-inch pipe will cary
Lake Ier N up the hill and through a tunnel into  Silver

BSR0Ir, 125 miles from the Soutce in the Catskills.
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Aty };: 8Teatest interest in this city section of the aqueduct
throy,, D2turally to that part which is being excavated
fact | at %olid rock under the busy city. 1t is @ S4P s
fetly n & work of such magnitude can be carried on o
!east. T Our feet without inconveniencing U® il thle
g jg to © only surface evidence of the deep rock tUBRCT
Da) o be found at the various shafts which are located in
Semg itr Public squares, The principal difficulty that Pre-
for 3 o o at first was the question of storing explosives
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losivesk of such great proportion. To keep the meceSSan;

> o0 the surface was to harbor constant menaC:d
finally solv

1ve
. lacin, Of the citizens. The matter was in
W‘e o § the dynamite magazines far under th.e suri’ac;ihe
U o 204 setting the doors to these magatnes By .
hOt Omatic,) . . d trap the
. ally close in case of an explosion am

& :

f:n ni’)‘)lsonolls fumes in the rock chamber: where they
om harm to the work The idea Was borrowe
dllct TOpeg A QTRmEI ions are com-
Al o N practice, where mining operatior Sihe
Cees ¢ t0 and sometimes directly under large CHe™

drif e igzag
t, € dynami i hrngh A s
A amite chamber is had xcavated, and

€ach turn . s
of cket 1s ©
bey ; Riee the drift a pocket In this cham-
U f is made of large capacity: Kesp
R0y £ AMite is stored under a protecting reof tod by
Sments of rocks that might fall when Jar.re

When borings were made for the aqueduct.
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the ‘“‘shooting’’ in the tunnel. At the entrance of the drift
a very substantial concrete bulkhead is built, and in this is
a low doorway. The door is of massive construction, built
of I-beams, sixteen inches deep and spaced apart with oak
beams twelve inches square. The door has beveled edges,
so that it will seat itself snugly in the doorway.. The door
is always kept open at an angle of about 45 degrees.
In the magazine a thousand pounds of dynamite may be
kept at a time. Should this be exploded, the explosion wave
would have to travel down the zigzag passage and would
lose much of its force at each abrupt turn, finally striking
the door with greatly diminished energy. The door would
be slammed shut by the blast of air issuing from the drift
and would then be held shut by the gases of the exploded
dynamite. A magazine of this sort has been constructed
near the foot of each shaft—not at the foot, however, for
fear that in case of a mishap, it might block the escape of
the men. The magazines have been tested by exploding a
number of sticks of dynamite around the first bend in the
drift, and in every case the door has closed just as expected.

The work through the rock is being pushed very rapid-
ly; at some of the shafts between 800 and 1,000 pounds of
dynamite have been used daily. Within the last year mil-
lions of pounds of dynamite have been exploded under the
city, while most of New York was totally oblivious to the
fact. Already a number of the tunnel sections have been
«holed’” through. To expedite the work, one contractor is
using an interesting form of shoveling machine, built
especially for this work, so that it may be taken down the
comparatively narrow shaft and be assembled to work with-
in the small diameter of eleven feet, which is the size of the
tunnel at the particular point where this machine is mow be-
ing used. The machine is comtrolled by a single operator,
and does the work of six laborers.

Some of the work on the city pressure tunnel has been
hurried so far that certain sections are now being lined with
concrete. The forms used for this purpose are very interest-
ing. They cover 120 feet altogether and are arranged in

. two sections, sixty feet of the lower half of the tunnel being

concreted in an advance of sixty feet of the upper part. The
first step is to lay the ‘“‘invert,” that is, a narrow segment
of the lining runming along the bottom of the tunnel. This,
when completed, forms the track upon which the forms for
the rest of the lining travel. The forms are mounted on
trucks with wheels tapered to fit the curve of the invert. The
forms for the lower half cylinder are practically the same as
those for the upper half cylinder. After the lining has set,
the sides of the upper form may be drawn in to free them
from the concrete, by operating the turnbuckles A, and
those of the lower forms by operating the turnbuckle B.
Then jacks may be unscrewed to Jower the upper section
slightly freeing it completely from the concrete and jacks E
may be screwed up to raise the bottom section slightly upon
the truck. In this collapsed condition the forms may be
drawn forward to complete the next section of tunnel. It is
quite a different task, however, to lay the concrete into the
upper form. Sections of the plating of the upper forms are
removed and the concrete is shoveled in, adding the plates
step by step as necessary, until finally the topmost plate is
added when the concrete can be introduced only from, the
end of the form. Tt will be observed that small pieces of
hoard are temporarily mailed against the edge of the forms
and fitted up as neatly as possible against the rock above,
so as to retain the concrete until it sets. As each section is
completed, grouting holes are left in the top through which,
when the lining is completed otherwise, grout will be forced
under high pressure to fill up all cracks and crevices and
make the lining perfectly sound.



