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(Ne medel )

To all whom ot may Qoncerm

Be it known that I, JOHN F. O’'ROURKE, a
citizen of the United States, residing in the
borough of Manhattan, in the city of New
York, in the State of New York, bave 1n-
vented certain new and useful Improvements
in Tunnel Construction, of which the follow-
ing is a specification, 1eferenee being had to
the aeeompenylnﬂ dtawmgs formlnﬂ' a part
hereof.

In the construction of tunnels for rallwey'_

purposes it is often necessary to provide for
two tracks side by side. When these tun-
nels are constructed through material ineca-

pable of self-support, the process known as

- the ‘““shield method” is adopted, by means
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of which the material is supported tempora-
rily as the excavation is pushed forward, per-

manent support being afforded by cast-iron

work or other form ef lining. In some cases

- where the use of a metallic lining is dictated
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and where provision must also be made for
two tracks both tracks have been spanned

by a single arch or inclosed within a single

metallic tube. The use of the single arch or
tube for two tracks involves a great depth of
tunnel, so that the tracks are often too low
to permit of convenient connection with the
approaches, besides lncreasing the engineer-
ing difficulties and the cost of construe‘mon
The use of two single tunnels separate from
each other while avmdmo' the objection of
oreat depth is open to objeetiene no less
forceful, particularly by reason of the inac-
cessibility of any part of either tunnel ex-
cept from the ends. -

It is the object of this invention to prowde

for a construction of tunnel-lining by which’

all of the advantages of thé emeller diameter

for single-track tunnels are obtalned while

- the adventaﬂ'es of the double-track tnnnel

including mtereommumcetmn at will be-
tween the tunnels for persons and materials
or for the passage of a train from one tunnel
into the other at. eny desired point, are re-

- tained.
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It is a seftled nrmmp]e in tunnel ventila-

tion that the arrangement of two tracks in

one tunnel does not permit good -results in
ventilation, and it 'is a self-evident fact that
in such an arrangement a derailment or con-
flagration would involve both tracks and

F

| ately available.

that a conﬂeﬂ'retwn would be attended with
grave dann'el to persons from the fumes and
oases if no independent tunnel is immedi-

ccerdmn" to this invention an almost un-

| evoidable necessity. Furthermore, 1n a tun-

nel constructed in accordance with the in-
vention the resistance to radial thrust from

55

These considerations for .
refuge make the construction of the tunnel

6o.

without ean be made as am ple as 1n ordinary .
construction, even if provision is made for

more than two intercomm unicating tunnels.
The metal lining is proportioned and strained

precisely as Lhough the circles of the several

tunnels were completed in each case through
the employment of suitable supports between
the arches and the inverts located between
the tracks. Moreover, while the tunnels can
be shut off from each other at all times un-
der ordinary conditions of use by means of
easily-operated doors and gates provision is
made for immediate passage of either per-
sons, materials, or trains from one tunnel to
another when neeessmy or occasion requires.

In general, therefore, this invention aims
to provide a tunmnel construction which is
more practicable, which ean be built more.

readily, which can better accommodate itself
to conditions involving limitation of height
and space, and which bebter overcomes recog-
nized difficulties than any tunnel constluc-
tion heretofore known.

~ The invention will be more pertleulelly de- '
Ser1bed hereinafter with reference to the ac-

companying drawings, in which—

Figure 1 is a plan view in outline, partly
broken away, showing.the double tunnel at
a crossover with the adjacent portions of the
tunnel.

of Fig. 1.
The invention is illustrated herein as em-

bodied in a tunnel structure comprising a -

cast-iron lining the successive sections of
which are assembled and placed in rear.of

the advancing shield. As represented in the

drawings, each of such sections in each tun-
nel is composed of a series of seﬁ'mental cast-

ings a a, each provided in the usual manner

“with etrentrthemnfr-webe b and flanges ¢, by
which the sen‘mente may be seeured to one

Fig. 2 is a section on the plane in-.
dicated by. l;he line 2 2 of Fig. 1.
section on the plane mdleeted by the hne 33

Fig.3is a
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another.
tunnels two or more of such segments are
omitied, so that the ares of the walls or lin-
ings of ‘the two sections shall overlap, as
clearly indicated in Fig. 2. At the point of
meeting of the segments of the two tunnels
the arches and inverts take their bearing
upon suitable plates or castings d, preferably
in the form of skewbacks, by which the
meeting sections can be securely fastened to-
gether. DBetween the meeting lines of the
two tunnel-sections—that is, between the op-
posing arches and inverts—and midway be-
tween the center lines of the two tunnels are
erected suitable supports ¢, which may be
pillars, plates, walls, diaphragms, or any-
thing of suitable character toresist the thrust
from without, by which the pressures above
and below are transmitted to the opposing
arches or inverts and the strength of the
double structure becomes substantially and
for all practical purposes as great as the
strength of a single eylindrical structure of
equal track capacity.
ployed, walls 7, of any suitable material, may
be built in between them to separate the tun-
nels, and at frequent intervals therein doors
g may be provided, such doors being arranged
to be opened readily from either side in case
of necessity.
At a track-crossover, as indicated in Figs.

1 and 3, where it is necessary to retain prac-
tically the full head room of the tunnel from
one to the other, the cross-section of the tun-
nel 1s modiﬁed,so that the top and bottom
shall extend from one vertical diameter to
the other in an easy cnrve, the necessary
omission of certain of the pillars at the cross-
over being compensated for by increased
strength of the tunnel - sections. At such

crossovers sultable sliding doors or parti-.

tions 22 may be provided to separate the tun-
nels during ordinary use.
stood that the details of construection may be
varied as desired without departing from the
spirit of the invention and that although
two tunnels are shown as incorporated into
one structure a greater number might be so
incorporated, if desired.

I claim as my invention—

1. A subterranean driven-tunnel structure,

If pillars are em-

It will be under-'

l '
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Along the adjacent sides of the two | comprising a plarality of subStantially cylin-

drical lining-sections incorporated into one
structure and so arranged that the ares of
contiguous sections ovell.:tp, each section be-
ing composed of a series of segments, the seg-
ments along the adjacent sides of contigu-
ous sections being omitted, skewbacks upon
which the opposing arches and inverts have
their bearing and supports between said
skewbacks to resist the radial thrust, open-
ings through said supports being provided
forintercommunication hetween thesections;
substantially as desecribed.

2. Asabterranean driven-tunnelstructure,
comprising a plurality of substantially cylin-
drical lining-sections incorporated into one
strueture and so arranged that the arcs of
contiguous sections overlap, each section be-
ing composed of aseriesof segments, theseg-
ments along the adjacent sides of contiguous

sections being omitted, a wall erected be-

tween the opposed arches and inverts to re-
sist radial thrustand to separate the tunnels,
sald wall being provided with openings for
intercommunication between the sections and
movable doors for said openings; substan-
tially as described.
3. Asubterraneandriven-tunnelstructure,
comprising a plurality of substantially eylin-
drical lining-sections incorporated into one
structure and so arranged that the arcs of
contiguous sections overlap, each section be-
ing composed of a series of segments, the seg-
ments along the adjacentsides of contiguous
sections being omitted, supports between the
opposing arches and inverts to resist the
radial thrust, the segments along adjacent
sides of the contiguous sections for a portion
of their length being omitted for substan-
tially one-half the ares of the sections, the
tops and bottoms of the contiguous sections
along such portions of their length being so
connected as to provide a crossover of the
full height of the sections; substantially as
descr 1bed
This specification signed and witnessed th%
14th day of Nov embu 1902.
- o JOHN F. OROURKE:

In presence of—
ANTHONY N. JESBERA,
M. A. BRAYLEY.
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