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To all whom 1t may concern:

Be it known that I, Groree W. JACESON,
a citizen of the United States, and a resident
of Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Bulkheads for 'Lun-
nels and the Like; and I do hereby declare
that the following is a full, clear, and exact
description thereof, reference being had to
the accompanying drawings, and to the nu-
merals of reference marked thereon, which
form a part of this specification.

This invention relates to a novel bulk-
head adapted for use in tunnels and like
excavations, it being arranged to extend
across the bore of the tunnel to cut off com-
munication of one section of the tunnel from
another in order to isolate a section of the
tunnel. For instance, it may be desired to
employ said bulk-head to cut off or 1solate
2 section or length of a tunnel in case of a
leakage through a broken wall of the tunnel
from an overhead body of water 1n order to
protect the tunnel while the break is being
repaired, or in order to temporarily pro-
tect the tunnel while erecting a meore sub-
stantial bulk-head in the tunnel where the
leakage is more serious.

Among the objects of my invention 1s to
provide a light, simple and portable bulk-
head which may be quckly
the bore of a tunnel or the like to quickly
cut off a flooced section of the tunnel from
the other parts of the tunnel and to hold
back the water until a more substantial
bulk-head may be constructed, preparatory
to repairing the break in the tunnel wall.
In some instances, where the break in the

tunnel wall is slight, the bulk-head herein |

shown may constitute in itself the only bulk-
head required for cutting off communication

from a damaged section of the tunnel to the

other parts thereof while the broken wall 1S
being repaired.

A bulk-head embodying my invention em-

braces, in general terms, a rigid imperforate
frame which is adapted to be placed across

the bore of the tunnel and is made of the

same general contour but of less dimensions

to be expanded

thrown across

o i ——— e t—E e ——— L - =

an effective packing or seal _
' rigid portion of the frame and said tunnel
than said bore, and is formed at its margins .
with a hollow flexible rim which is adapted
against the inner walls of |

frame itself may be made hollow to receive
an inflating or expanding medium which
presses the hollow flexible rim outwardly
against the tunnel wall. The flexible hollow
inflatable rim may be pressed outwardly
against the tunnel wall either by the pneu-
matic action of a body of air forced there-
into, or it may be intlated or pressed out-
wardly by the expanding action of a sub-
stance which is placed in the hollow bulk-
head when dry and which is thereafter ex-
panded by moisture applied thereto to 1n-
flate the rim. The said bulk-head is held
against the force of a body of water acting
aoainst cne side thereof by means of braces
placed between the other side of the bulk-
head and the tunmel wall. The said bulk-
head may be used either in a finished tun-
nel or in a tunnel in course of construction.
It is herein shown in connection with a tun-
nel having finished concrete walls.

As shown in the drawings:—Figure 1
illustrates a cross-section of a completed tun-
nel showing one form of my improved bulk-
head in place therein. Fig. 2 is a vertical

section thereof. Iigs. 8 and 4 are detail

sections taken on lines 3—3 and 4—4, re-
spectively, of Fig. 1. Fig. 5 1llustrates a
cross - section of a tunnel showing another
form of the bulk-head. Iig. 6 1s a trans-
verse vertical section thereof. Iigs. 7 and S
are detail sections, taken on lines 7T—7 and
3—8, respectively, of If1g. 5.

As shown in Iigs. 1 to 4 of the drawings,

the bulk-head 10 comprises a hollow frame

consisting of two parallel, rigidly connected,

laterally spaced sheet metal side walls or

plates 11, 11, and a hollow marginal, flexible
Fim 19 which is attached at its margins to
the margins of said plates 11 and 1s adapt-
ed for engagement with the inner faces of
the tunnel walls. Said hollow frame 1s

made of less diameter than the cross-section

of the tunnel bore and the hollow, flexible
rim 12 is sufficiently full that when expand-
ed or inflated it is pressed closely against the
inner faces of the tunnel walls and provides
between the

walls.  Said marginal, inflatable Tim may
be made of rubber, canvas or the like. It
comprises a strip of the selected material

100

105

which overlaps at its margins 15 the mar-
oins of the side plates of the frame, and

ihe tunnel to form a water tight joimt be-
tween the frame and said tunnel walls. The |
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- tained 1n the hollow frame.

said margins of the strips are clamped be-

tween the margins of the side walls or plates-
of said frame and reinforcing strips or bars
16 and 17 which: are fixed to said frame.

plates or bars by means of rivets and bolts

18. The bars 17, which extend across the
lower side of the bulk-head, are provided
with: horizontal flanges 19: which constitute
means by which the bulk-head may be sup-

ported on two parallel timbers 20, 20 ex-

tunnel. The other reinforcing and clamp-
Ing bars 16 may be made plain or unflanged.

The said side plates or walls 11 of the bulk- .
head frame are further reinforced by ver-
e

tical angle bars 22; 22 fixed to the outer sic
of said side plates by rivets or the like. The
side walls or plates of 'said hollow frame are

connected rigidly together at a fixed dis-

tance apart by means of bolts 24 extending
through the side plates and spacing sleeves
25 which abut at their ends against the inner
faces of the side plates and through which
the bolts extend.. '

As shown in Figs. 1 to 4, inclusive, the
inflatable marginal rim of the bulk-head is
pressed outwardly against the walls of the
tunnel by the pressure of a body of air main-
The air 1s de-
signed to be introduced into said hollow
trame by means of an air forcing device
(not shown) the hose of which is adapted
to be connected with an inlet nipple 30
which extends through the side wall of the

hollow frame. The hollow frame may also |
be provided with a suitable exhaust nipple
31 through which air may be exhausted from | _ hown
n Figs. 5 to 8, inclusive, is generally the

the frame without detaching the air inlet
pipe of the air forcing device from: the inlet
nipple. o

The bulk-head is supported in place

against the pressure of water acting on one |

side thereof by means of braces 35, 35 which
engage at their inner ends suitable pockets
or shoulders formed on one side of the bulk-
head, and engage at their outer ends notches
formed in the concrete walls of the tunnel.
In the use of the bulk-head it is placed in

~an upright position on the timbers 20 or

other suitable supports on the floor of the
tunnel before the flexible marginal rim is

inflated. Thereafter air under pressure is

forced into the hollow bulk-head to inflate
or expand the rim against the tunnel walls
and the braces are placed to support the
bulk-head against water pressure acting on
the inner side thereof. When the bulk-head
1s thus set and braced it affords means for
temporarily holding the flow of water past

the same and thus permits the work of erect-

ing a permanent bulk-head: in rear of the

“same to proceed unhampered by the presence
of water in the tunnel. It will, of course, |
‘be understood that in the event of an exces- ,
tunnel the water | from the spirit of my invention and I do not

sive flow of water in the

e |

sures that the hollow

‘welght of a body of wa
the SAIIE, ' S B T L
-1t will be understood that other structural =~
changes may be made without departing
180 .

940,323

will: be pumped from the isolated section of
the: tunnel. If the break in the tunnel wall

occurs at a distance from the blind end of
the. tunnel two bulk-heads will be required

to 1solate the broken section of the tunnel,

one at each side of the break thereof. A~
valved tube 40 may be employed to draw the
water from one side of the bulk-head to the =

other when desired. Said tube may be pro-

vided with a fitting 41 for connection with
the induction pipe of a pump. o
in the construction shown in ifigs. S

inclusive, the inflatable rim of the bulk-head
1s pressed outwardly or inflated through the

‘expanding action of a substance 45 which

1s placed while in a dry state in the hollow
frame and 1s afterward expended by the ap-
plication of water thereto. The said body of

expanding material may be made of any
_ L JIL OF gg
other vegetable fiber. Water to expand said =~

cellular material, such as cornstallk pith or

substance 1s introduced into the hollow
frame through a nipple 46, normally closed

by a cap 47. One of the side plates 11 of =
with a manhole that is closed by a cover 48 =

the latter form of bulk-head is provided

which 1s fixed over said openings by bolts 49, -

The removal of said manhole cover affords

access to the hollow frame to permit the in-

sertion and removal of said expanding

medium. The flexible, inflatable rim 50 of
the bulk-head shown in Fig. 5 may be made -
of two strips 51 of canvas or like material =
which are attached to the rigid plates of said

bulk-head in the same manuer as previously

100

described. In other respects, except as here- -
inabove mentioned, the construction shown

same as that shown in the previously de--

scribed construction and similar
like reference numerals.

In both of the constructions describ'edfit"f.'-f?;:,
~will be observed:- that the rigid frame of the -

parts bear

105

bulk-head proximates in form and dimen- .

sions the cross section of the tunnel, so that
‘the edges of the frame lie closely adjacent
This arrangement in-
lexible rim will be -

to the tunnel walls.

110

firmly supported against the tunnel walls =

‘with a maximum width of contact between
‘the periphery of the rim and said walls
‘when said rim is expanded or inflated as will

115

be clear from an inspection of Figs. 2, 83 and

only a water-tight fit between tlie tunnel

6. This large contact surface insures, not
‘120

walls and the bulk-head, which prevents the =

leakage of water past the device, but also

affords a frictional connection of the device
with the tunnel walls which aids greatly to -
hold the device fixedly in place against the 125
ter backed up against =~ -




10

15

20

25

30

35

040,323

wish to be limited to the construction herein
<hown except as hereinaiter made the sub-
ject of specific claims.

1 claim as my invention :i—

1 A bulk-head for tunnels and the like,
comprising a hollow frame, or casing, which

proximates in form and dimensions the cross

coction of the bore of the tunnel and Pro-
vided with a hollow, inflatable rim in open
communication with the casing, and means
tor admitting an inflating medium to the
casing and to the rim for expanding the rim
outwardly against the tunnel walls.

5 A bulk-head for tunnels and the like
comprising a irame oOr casing consisting of
two rigidly connected plates which proxi-
mate in form and dimensions the cross sec-
fion of the bore of the tunnel, a marginal
rim adapted for contact with the tunnel
walls comprising a flexible strip attached at
its margins to the margins of the plates and
srranged to be supported by said plates 1m-
mediately adjacent to the tunnel walls, and
means for expanding the rim outwardly
against the tunnel walls.

o A bulk-head for tunnels and the like
comprising an imperforate 1rame which
proximates in form and dimensions the bore
of the tunnel and a flexible, expansible, hol-
low rim adapted for contact with the tunnel
walls and supported immediately adjacent
to the tunnel walls by the irame, and braces
arranged to extend between one side of the
eeame and the bottom and side walls of the

tunnel, substantially as specified.

=3

4. The combination with a bulk-head for
tunnels and the like provided with an ex-
pansible rim adapted for engagement with
the wall of the tunnel, and flanged bars at-
tached to the lower side of said bulk-head
and affording means Ior supporting the
bullk-head in a vertical position.

= A bulk-head for tunnels and the like
comprising a hollow frame consisting of
vigidly connected side plates and an 1n-
datable rim comprising a flexible strip over-
lapping at its margins the margins of said
side plates, and reinforcing bars attached to
said plates and between which and the plates
the margins of said rim strip are clamped.

¢ A pulk-head for tunnels and the like
comprising a hollow irame consisting of
rigidly connected side plates, a flexible rim
connected with the margins of sald side
plates, means whereby an exp anding medium
may be admitted to said hollow frame, and
o water draw-off pipe extending through the
hollow frame for drawing water from one
<ide of the bulk-head to the other.

In testimony, that I claim the foregoing as
my invention I afix my signature in the
presence of witnesses, this ninth day of

April A. D. 1908.

GEORGE W. JACKSON.

Witnesses:
J. C. MOORE,

K. CLUXTON,
G, N. LaurH,

. L. HerrEMAN.,
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