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To all whom it ma Y CONCETTL:

Be it known that I, JorN F. O’ ROURKE a,
citizen of the Umted States, residing in the

borough .of Manhattan, in the city of New

York,_ in the State of New York, have in-
vented certain new and useful Improvements
in Tunnel Construction, of which the follow-
“ing is a specification, reference being had to
| the accompanymn' drawings, formme' a nalt
hereof. -

Heretofore when a tunnel was to be con-

structed beneath the-bed of a body of water

it was usual to excavate the tunnel from the |

shore ends toward the middle, the work fre-
quently being carried on from shafts sunk at
SOMmMe dlstanee back from the edge of the wa-

ter, so that it was unnecessary to work under |

air-pressure above atmospheric until the tun-
nel was carried well toward the edge of the
water. Under some conditions, pmmeulerly
where the extent of the tunnel 1S not very
oreat and where the character of the material
| to be excavated is favorable, this old method
is satistactory.
that when the tunnel is very long the time

consumed. in the work will necessarily be

~ considerable, since it can be carried on at
- only two headings. Furthermore, when the

“tunnel, asis usually the case, dips toward the
mlddle it is a matter of considerablé trouble
and expense to keep the headings, where the
work is carried on, free from water, it being
necessary to pump the water eonstantly from

the heading back to the shaft, where it can

be raised and discharged. It is proposed by

the present invention 130 overcome these dif-

ficulties and objections and to carry on the
work from the middle or lowest point of the
tunnel, while it may also be carried on, if de-
> sired, from the shore ends, as heretofore. It

is 1mpr&et1(3able in ordmery cases to begin
the work at the middle or lowest point from

an ordinary open shaft, and to make it pos- |
sible to begin the work at this point an air- |

pressure chamber in which the pressure
above atmospheric necessary to prevent the
entrance of water can be maintained,:
formed or placed at the lowest point or other
- point at which the work is to be commenced
and from this auxiliary air-pressure chamber
the work is carried forward in both directions,
if desired, until it has progressed far enough

It will be obvious, however,

I to. permit the alr-pressure to be mamtamed
within the tunnel 1tse1f as far as constructed

and the pressure within the auxiliary cham- ¢
ber to be relieved. It thusbecomes possible
to carry on the work from four headings in-
stead of two, reducing proportionately the
time necessary for the completion of the work.

A further advantage lies in the fact that &
through the upward melmatlon of the. tunnel

from the point of starting the water which

finds its way.in will 1mmedlate1y leave the

heading at which the work is being carried
on a,nd will pass without the neeessmy of
pumping to theauxiliary chamber,from which -
it can be raised and dlseharged |
The invention is illustrated in the accom-
panving drawings, in which— }.
Flgllt'e 1is a view in longitudinal vertical
section, showing the aumllary chamber, the
caisson above 113 and the tunnel earrled oub

‘beneath the bed of the body of water in one
direction, a shield being shown in readiness

to be carried through the wall of the c¢ham-
ber in the oppositedirection.
verse section on the _plane indiea-ted by the
line 2 2 of Fig. 1. Fig. 3 is a horizontal sec-
tion on the pla,ne 1nd1eated by the line 3 3of
Fig. 1. Fig. 4 is a horizontal section on the
plane indicated by the line 4 4 of Fig. 1.

"The auxiliary air-chamber ¢ of euwa,ble di-
mensions may be formed ashore of any suit-

able material which will ‘permit the desired

pressure to be maintained within and will 8
also resist the pressure from without. It is

| tightly closed on all sides and is so constructed

as to form, at least temporarily, a portion or
section of the tunnel structure. Its diame-
ters, however, are preferably somewhat

_Urea,tel than the diameters of the tunnel
strueture, so that the tunnel from the air-

chamber can be accurately placed without re-
quiring the chamber itself to be placed in ex-
act position.

The air-chamber a may be pleced bv any

convenient method. Thus beneath its floor

b may be formed working chambers ¢, while
above its roof d may be erected a crib or cais-
son e, which is sunk by being filled in whole
or in part with pig-iron or “other material.
The excavation of material beneath the air-

chamber may be carried on through the shafts
I of the caisson and at the sides of the auxil-

Fig. 2isa trans-
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iary chamber, or if air-pressure is necessary
the air-shafts ¢ may be carried through the
chamber a into the working chamber beneath
the same, asindicated by dotted lines in Figs.
1 and 2, and the work of excavating be car-
ried on In the working chamber under air-
pressure, as usual. The working chamberis
eventually filled in with conecrete or other
stuitable material, and the portions of the air-
shafts ¢ within the chamber a.are removed
to permit the operations within the air-cham-
ber to be carried on. The roof d of the air-
chamber is preferably stayed to resist pres-
sure from above by long bolts or stay-rods
carried up into the crib or caisson above, as
indicated at 2 in Fig. 1. When the chamber
@ has been placed, the exact position of the

tunnel-walls is determined and the end walls,

either one or both, of the chamber are broken
through, the necessary air-pressure being
first established within the chamber. If the
character of the material through which the
tunnel is to be driven is such as to require it,
shields are formed within the air-chamber, as
shown at in Fig. 1, are placed in position
against the end walls, respectively, and are
projected through the end walls and are car-
ried forward in the usual manner as the ex-
cavation of the tunnel progresses, as shown
at i ab the right of Fig. 1. Thelining/,which
follows the shield, is also earried through the
wall of the air-chamber, the joint between
the lining and the wall being made tight in
any sultable manner. It will be understood
that the tunnel is usually carried upward at
aslightinclination, so that water at the head-
ing drmns back toward the air-chamber.

\Vhen the tunnel has been carried forward a

suittable distance, bulkheads m m may be
erected 1n the tunnel and an air-lock n pro-
vided, so that the air-pressure above atmos-
pheuc need be maintained only between the
heading and the air-lock, while the pressure
in the chamber a is relieved.

It will be understood thattheimprovements
in tunnel construction herein described may
be practiced in structures differing more or
less in detail from what is shown and de-
sceribed herein and that the invention is not
to be restricted to any particular structure.

I claim as my invention—

1. The method of constructing tunnels,
which consists in forming a structure adapt-
ed to serve as a portion or section of the tun-
nel, sinking said structure bodily to perma-

!

742 2921

nent position and carrying forward the work
of excavation laterally from said structure;
substantially as described.

2. The method of constructing tunnels,
which consistsin forming a structure adapt-
ed to serve as a portion or section of the tun-
nel, sinking said struecture bodily to perma-
nent position, maintaining air-pressure in
said structure and carrving forward the work

of excavation laterally from said strueture;

substantially as described.

3. The method of constructing tunnels,
which eonsists in forming a struetur e adapt-
ed to serve as a portion or section of the tun-
nel, having itsends closed, sinking said struc-
tare bodily to permanent position, maintain-
ing air-pressure in said structure, driving a
shield through the closed end of said struc-
ture and carrying forward the shield and the
excavation of the tunnel laterally from said
structure; substantially as described.

4. The method of constructing tunnels,

which consists in forming a structare adapt-
ed to serve as a portion orsection of the tun-
nel, sinking said straocture bodily to perma-
nent position, maintaining air - pressure in
said struecture, carrying forward the excava-
tion of the tunnel from said structure under
the pressure maintained therein, construct-

‘ing bulkheads in the tunnel so excavated,

producing air-pressure between the bulk-
heads and the heading and relieving the air-
pressure in the structure; substantially as
described.

- 5. The method of constructing tunnels

which consists in forming an air-chamber at

a low point of the tunnel and carrying for-
ward the work of exeavation through the wall
of said chamber under air-pressure at an up-

- ward inclination; substantially as described.
6. The method of constructing tunnels

which consists in forming a structure adapt-
ed to serve as a portion or section of the tun-
nel, sinking said structure bodily to place at
a low point of the tunnel, maintaining air-
pressure in sald structure and carrying for-
ward the work of exceavation therefrom at an
upward inclination; substantially as de-
sceribed.

Thisspecification signed and witnessed this
9th day of January, A, D. 1903.

JOIIN F. O'ROURIKCH.
In presence of— |
ANTHONY N. JESBERA,

GREELEY.
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