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P&tentec‘l October 2'7 1903

UNITED STATES PATENT OFFICE

~ JOHN F. O'ROURKE,

OF NEW YORK, N. Y.

TUNNEL CONSTRUCGTION.

SPECIFICATION forming: pa,rt; of Letters ZEfq,tent No. 7 42,222, dated October 27, 1903.

Appliﬁatibi filed T ﬁnﬁary 20 ,.'1963.. Serial N{‘J..

1391794, (No model)

To all whom it maoy concern

Be it known that I, Joun F. O’ROURKE
citizen of the Umted States, residing in ‘ohe

borough of Manhattan, in the city of New |

York, in the State of New York, have invent-
od certain new and useful Improvements in

Tunnel Construction, of which the following

isaspecification, referen cebeinghadtotheac- |
1 prowded comprising a temporary crib or cas-

ing through which the work is carried on from

of water and under other conditions which | a pomt above the surface of the water or wa-

require the maintenance of air-pressure at

companying drawings, forming a part hereof.
Tunnels are usually built ‘beneath bodies

theheading bysinking ashaft where the work

can be carried on at atmospheric pressure

and excavating the tunnel from the shaft,

bulkheads bemg placed in the tunnel, so that |

air-pressure can be maintained at the head-
ing when the conditions require. This makes
it necessary sometimes to transport thé de-

bris through a considerable length of tunnel,

besides 111111131110' the work to a single headmg
and requiring 113 to be carried on at a great
distance from a place of safety in case of ac-

cident.
tunnels are to be bmlt side by side and close

together each tunnel has to be built inde-
pendently, multiplying the expense by the

number of tunnels, and it is praectically im-

possible to provide for communiecation be- |.
tween adJaeent tunnels either when the work |
is progressing or, more especially, when the |
completed. Again, it is
~ impossible to make in advance any provision |.
for the construction at a subsequent time of

additional tunnels, which  must be built in |
| structure with tracks to carry trains from one

tunnels have been

the same manner as the orlgmal tunnel.

It is the object of this invention to provide
a structure which will permit the work to be
begun at any point where air-pressure above
atmospherle is required, as at a point beneath

a body of water, thereby making 1t possible
to earry on the WOI‘k mmultaneously at two
headings, besides reducing the distance for
which it is necessary to tmnsport debris be-

fore raising it and prov1d1n0' a place of ref-,

- uge-nearer the headings.

A further object of such structure is to
permit the passage of men and materials from

~ one tunnel to another and provide an addi-

50

tional place of refuge in case of accident
when two tunnels are bemﬂ' built side by side,
to provide a place in whlch it shall be pos-

Morewer even when two or more

N Slble for trains to pass from one tunnel t.o an-
other, if necessary, after the completion of

L

| d of the chamber a.

the tunnels and to provide for the subse-

quent bulldmg of additional tunnels at any

time without incurring the full expense in-
‘cident to the beﬂ'mnmn' of entirely mdepend-—

'ent tunnels.

To accomphsh these ob,]eets, a structure is

‘ter-saturated earth and which issubsequently

removed if in navigable water, a working

‘chamber in which is “carried on the work of

excavating for the placing of the crib or

caisson, and an intermediate chamber from

which the excavation of the tunnel can be
commenced and carried on as far as need be
under air-pressure and which forms a perma-
nent part of the tunnel, constituting, if need

be, a chamber in which the passage of trains
from one tunnel to another is possible.

The structure will be more fully deseribed

535

6o

65_
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75

heremaftel with reference to the accompany-
ing drawings, in whleh it s lllustmted and o

-in whiech—
Figurelisaviewinlon gltudmal vertical sec-

tion showmg the structure in placeand a por-

tion of the tunnel excavated from theinterme-
diate or supplemental chamber, Fig. 2 isa
transverse section on the plane indicated by

the line 2 20f Fig. 1. Fig.3isa horizontal sec-
tion on the plane mdlcated by the line 3 3 of

Fig. 2,partly broken outtosavespace. Iig.4
is a view similar to Fig. 3, but showing the

tunnel to another. Fig. jisaviewinlongitu-
dinal vertical section, partly broken out, gen-

‘erally similar to the left-hand portion of Flg 1,
showing the embodiment of the im provement |
in a structure placed by the dredging method.

Fig. 6 is a horizontal section on the planein-

dicated by the line 6 6 of Fig. 5, also partly
broken out.

The structure, whwh 18 placed at the pomt,
| where the exeavation of the tunnel is' to be
begun and from which the work is to be car-
ried forward, comprises a pneumatic caisson

80
35
90
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having aumharv chamber a, working cham-

bers ¢ beneath the floor b of the chamber a,

and a crib or upper portion e above the roofj
‘This structure may be .-
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“bunilt in any convenient manner and of any |

suitable materials, the chamber a being so
constructed as to permit the necessary air-
pressure to be maintained therein and to re-
sist external pressure, being adapted to re-
main as a permanent structure, forming
eventuallyaportion of the tunnel. The width
of this chamber ¢ may be such as to accom-
modate a single tunnel only, having a diame-
ter sufficiently great to permnit the exact plac-
inﬂ‘ of the tunnel with reference to its end

alls without requiring the structure itself
to be exactly placed, or it may be sufficient

to accommodate two or more tunnels side by

side, the longitudinal walls between adjacent

sections being permitted to remain in place
to permanently separate the adjacent tun-
nels or being removed in whole or in part
either for convenience in begiuning the ex-
cavation of adjacent tunnels or for the pur-
poseof allowing communication for men, ma-
terials, or trains between adjacent tunnels.
The length of the chamber will alsobesuited
to the requirements of the case, being suf-

ficient, if necessary, to permit the placing of |

a crossover o for trains from the tracks p of
one tunnel to the tracks ¢ of another, as in-
dicated in Kig. 4.

Beneath the floor O of the chamber ¢ are

the working chambers ¢, in whiech may be

carried on the work of excavation for the
proper placing of the complete structure, the
air-shaft ¢ being carried through the cham-
ber a into the working chambers beneath if
it is necessary to carry on the work of exca-
vation under air-pressure. These working
chambers may eventually be filled with con-
crete or other material te form a snitable
foundation for the chamber a when it be-
comes a permanent part of the tunnel struec-
ture. E
The erib or upper portion ¢ of the caisson
above theroof of the chamber « is adapted for
the proper placing of the chamber a and for
the carrying on of the work therein. Where
its presence.is unobjectionable, it may be al-
lowed to remain to provide shafts for the
proper ventilation of the tunnel when com-
pleted. Otherwise, as when placed in navi-
oable waters, 1t may be removed above the
1*00f of the chamber @ when the work of ex-
cavating the tunnel has been completed.
When the chamber ¢ has been placed, the
necessary air-pressure is established therein
and the end walls, either one or both, are
broken through and the excavation of the
tunnel is commenced. Shields ¢, formed
within the chamber «, may be pro,]ect(,d
through the end walls of the chamber and be
eauled forward as the excavation of the tun-
nel progresses 1f the character of the mate-
rial through which the tunnel is to be built
is such as to require it. The lining /, which
follows the shield, 18 also carried through the
end wall of the chamber ¢, the joint between
the lining and the end wall being made tight
In any suitable manner.

| said working chamber forming

743 0292

The provision of a chamber ¢ of such di-
mensions as are possible in a structure of the
character referred to in which ailr-pressure
can be maintained affords a convenient and
commodious place from which the work of
excavating the tunnel can be carried on and
is therefore advantageous even when a sin-
ole tunnel is to be built. If asecond tunnel
ig to be built simultaneously, each chamber-
section becomes for the other a convenient
refuge in case of accident, suitable doors be-
ing provided in the dividing-wall, or if the
dividing - wall is removed the c¢hamber be-
comes still more commodious for the carry-
ing on of the work of excavation. If the
later addition of other tunnels 1S contem-
plated, additional chamber-sections may be
provided in the structure at the outset with
comparatively slightextraexpense, and when
the additional tunnel is to be buil it is easy
to break through laterally from one chamber-
section into the next for the purpose of be-
oinning the tunnel-excavation. DMoreover,
the provision of a chamber common to two
or more tunnels makes possible that which is
not feasiblein ordinary tunnel construction—
namely, the passage of tram-cars from one
tunnel to another, as indicated by the cross-
over o. (Shown in Fig. 4.) Various other ad-
vantages inhere in the provision of an aux-
iliary chamber, as herein described, but they
need not be enumerated herein.

It is obviously immaterial how the struc-

ture which comprises the air-pressure cham-

ber is placed. Thus it may be placed by the
pneumatic method, for which the structure
shown in Iig. 1'is adapted, or by the dredg-
ing method, for which the structure shown
in Figs. 5 and 6 is adapted, being provided
with dredfrlnfr-poekets and Whleh in the out-
set are carried through to the dredging or
working chambers s in the bottom the walls
of the pockets being carried thmugh the alr-
pressure chamber «, as indicated by dotted
lines in Fig. 5. Subsequently the floor band
roof d of the air-pressure chamber
pleted across the pockets, as shown in Ifig. 3,
and the walls thereof within the ehamber’ a,re
removed. -

It will be understood that various other
changes in the details of construction may be
made to meet the requirements of each case

‘without departing from the spirit of the in-

vention.
I claim as my invention—
1. Astructurefor tunnel- bmldlnweomprls-

ing a ¢rib or upper portion, a working cham-

ber, and an intermediate air-pressure cham-
ber forming a permanent structure and from
which the work of excavation can be car-
ried on. |

9. Astructure for tunnel- building compris-
ing a crib or upper portion, a Worklng cham-
ber, and an intermediate air-pressure cham-
ber from which the work of excavation can
be carried on, said air-pressure chamber and
a permanent

are com-
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structure and said erib or upper portion being

10

removable from said permanent structure.
‘8. Astructure for tunnel-building compris-
ing a crib or upper portion, a working cham-
ber, and a plurality of adjacent, 1ntermed1-
ate air-chambers forming a permanent strue-

tuare, between which air- -chambers communi-

cation may be had and from each of which
the work of excavation can be carried on.

4. Astructure for tunnel-building compris- |

ing a crib or upper portion, a working cham-

ber an intermediate alr-pressure chamber
formmﬂ' a permanent structure and from
which the work of excavation can be carried
on,and an air-shaft extended through the ¢rib
or upper portion and adapted to be extended
downward through the intermediate air-cham-

~ ber to the workmﬂ' chamber.

20

5. The comblnamon with a plurahty of tu-
bular tunnels of a chamber located at an in-

- termediate point and comprising a plurality

||||||||||||||||||||||||||||

of sections corresponding respectwely with
the several tunnels.

uuuuuuuuuuu

bular tunnels of a caisson-like permanent
structure, comprising a chamber, placed at
an intermediate point and as wide as the sev-
| eral tunnels in the aggregate and providing

tunnels.

7. The combination with a plurahty of tu-
| bular tunnels of a caisson-like permanent
structure, comprising a chamber, placed at

eral tunnels in the aggregate, railway- tracks
' in the several tunnels and a railway-eross-
over in the caisson-like Structure from one
tunnel-track to another.

Thisspecification signed and witnessed thlS

17th day of January, A. D. 1903.

o OHN F. OROURKE.

- In presence of—
ANTHONY N. JESBERA
W. B. (IREELL‘Y -

6. The combination with a plurality of tu-

for intercommunication between the several -

o

30

an intermediate point and as wide as the Sev-
35
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