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Do all whom it may concern: ]

Be it known that I, Arrren LENN0N, a
citizen of the TUnited States,
Olivebridge, in the county
state of New York, have Mvented new and
usefnl Tmiprovements in Aiv and iater
Tight Joints for Tumels and Similar Stene.
tures, of which the following is a specifica-
tien,

My present invention relates to im
menty in Huld-tight joluts for metal
tures and it is especially sdapted for use in
sealing and keving
tions of tunnels, cais
rine straetures, and it he
nuirity provide a nov 34
jeint which is capable of offe aaii;
ing air under high pressare within the t
nel or structuve and gise preventing the en-
trance of water into the tuunel when such
pressure is relieved, the joint being so con-
structed that the calliing or packing mate-
vial cannot possibly become dislodged, and
when sucly calking or packing material is in
place, a keying action is produced between
the flanged seetions that will effectually pre-
vent relative shifting movement that would
tend to shear the connecting holts, the con-
struction of the joint being such that the

of Tlster and

Drove-

ruc-

and ethe

sutbma

Hining or flanged plates of the stracture nmay

be built up and sealed wholly from the inte-
vior of the tuue! er structure, 2 feature
that is essential in building subterranean
lunuels or shnilar structures whecgin the
scetions are added as the boring or shatt pro-
gres:

CTo these and other cuds, the invention
cousists in certuin improvements, and combi-
nations and arrangements of parts, all as
will be hereinafter more fully deseribed, the
novel features being pointed out particularly
i the claims at the end of the specification,

In the accompanying drawing: Figure 1
represents a sectional view of the adjacent
flanged portions of two sections of a tunnel
or shwilar structuve, such fianged portions
being formed to enable a joint to be made
in accordance with ‘he present invention;
Fig. 2 is a view similar to Fig. 1 showing
the calking and packing material in posi-
tion. the joint being complete: Fig. 3 is a
perspective view of a segmental flanged
section of a tunnel. or analogous structure:
ad IFig. 4 represents a transverse section

of a tunnel the sections of which are united i seftling

rvesiding at |

together the Hlanged sec”

1o the entrance of water sg wel

eifieation of Yetters Patent.  Datented Hept. 28, 1909,

sealed by joints made in accordance
with the presenf invention,
Similar parls aye designated by the same
reference characters in the several views,

In the accompanying  drawing, 1 have

shown one specific embodinient of the invers

tion wherbl the same is applied to a tunnel,

arsson or shaft lining, and the invention is

owing (o
1g edges of the see-
ructure must Le sealed
as to the

especially anplicable (o such nsoe
the fact that the aburt
colposing the

ture, ¢ ¢ S the
calking or packing materin! eifectuslly pre-

nts g of the sections thnt
night cause shearing of the connceting bolts,
It will be understoo however, that 1 have

shown but ohe embodiment of the invention
as an example, aud that certain changes or
modifications may be made in applying the
invention to different uses.

In the preseat instance, 1 and 2 designate
the adjacent sections of 4 tunnel or simi.
lair structure, these sections having iuturned
Hanges 3 und 4 respectively, the faces of
which are arranged in parallelism and are
drawn together as near as practicable by
means of a suitable ndmbeir of connecting
bolts 5, these bolts being arranged within the
otiter walls of the two sections. A channel
6 is formed between the abutting sections,
this, chiannel in the present instance being
substantially cireular in cross section and i
produced by providing an approximately
seri-circular groove of Fecess in the abutting
tface of each section, these recesses being
coipleiental, and when the sections are -
sembled, folming the channel. A passage 7
leads into this ehannel fiom the inuer side of
either one or both of the tunnel sections, this
passage being shown in Figs. 1 and 2 as ex-
tending ihito the clhiatinel from a point where
the intarned flinge 8 joins the body portion
of the plate or seetion 1 and its iner end is
preferably threaded to receive a plug 8, the
Iatter being removable or insertible from the
intetiot oi the tunnel.

The packing nidterial for the-channel ¢ is
preferably pumped or otherwise condueted
Into the channel throiigh the passage 7, grout

in & plagtic condition being preferable, this

gtout while in a plastic or semi-liquid form
flowing readily into the chiannel 6 and after
of hardening, it forms a packing
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or cement;
served, is arranged exteriorly of the bolts 5
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~ of these flanges and leading outwardly from .
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that will fill every crevice between the abut-
ting tunnel sections. In practice, diffienlty
is usually experienced in drawing the flanged
faces of the two sections into contact, a space
being thereby left between the sections. This
grout, however, when forced into the tunnel

6 in a liquid or senii-liquid form will flow

through the channel into the space left be-
tween the opposed faces of the two sections
s0 as to thereby fill such space, and a portion

.of the grout may also escape to the exterior

of the tunnel. Such grout as may escape,
however, in this way will not be wasted as
the space between the outer wall of the tun-
nel and the earth is usually filled with grout
This channel 6, it will be ob-

-and hence the grout injected into this chan-
nel will fill not only the channel but also any
space that may exist between the opposed
faces of the flanges, and a portion of this
grout may also flow into the space surround-
ing the bolts 5, it being therefore impossible
for any water to enter the tunnel through

the joint either through the bolt openings or

through the space between the opposed walls
of the flanges and, moreover, as this channel
which contains the grout is formed partially
in one section and partially in the other sec-
tion, a keying action is produced that will
effectually prevent a relative shifting of the
sections that would tend to shear the con-
necting bolts.

After a suflicient. amount of grout has
been forced into the channel, the plug 8 may
be screwed into the inner end of the inlet
passage. In order to further seal the joint

from the enirance of water from the ex-.

terior and also to. prevent the escape of
compressed air within the tunnel, a second
channel 9 is formed between the opposed
faces of the flanges 3 and 4 at their inner
ends, this channel extending the full length

their inner ends, and the outer edge of the

- channel 9 terminates in an enlargement
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which is formed by angular offsets 10 and
11 that are formed in the opposed walls of
the two flanges, the walls 12 and 18 of the
channel being inclined in divergent relation
until the widest portion of the channel is
reached, and the bottom of the channel being
formed by the convergent surfaces 14 and

15, the latter surfaces reaching an apex which’

is coincident with the plane occupied by the
opposed faces of the two flanges. A pack-
ing 16 of appropriate material ‘is .forced
into the channel 9 froni the interior of the
tunnel, a calking material being preferred
such as lead which may be hammered into
the channel so that the enlargement therein

shall be completely filled. . This packing 16

'will prevent any water from reaching the

‘interior of the tunnel through the space

formed between the opposed flanges, it will

835,376

prevent compressed air from the interior of
the tunnel from escaping through any space
that may exist between the opposed flanges
and, moreover, the offset construction of the
channel which is formed. partially in each
flange will enable the lead or other packing
material to effectually key the flanges so-as.

70

to prevent relative movement thereqf that .

might cause shearing of the connecting bolts,

bviously, joints of this character may be
applied in various ways to tunneld. gaisson
and shaft linings and many othet structures
wherein a fluid-tight joint is desirsible or
necessary. As one example, I have shown
the joint applied to a tunnel whichis built
up of rings which in turn are composed: of
segmental sections 17, each section having
@ pair of lateral flanges 18 and 19 and end
flanges 20 and 21, the lateral flanges of one
section coSperating with the corresponding
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flanges of the adjacent sections while" the

end flanges of each section codperate with
those of the adjacent sections, these sections
being assembled as the boring of the tunnel
progresses. The grout-receiving channel 6
of the joint is produced by forming a seg-
mental recess 22 in each section which pref-
erably extends entirely around the sanie, and .
the channel 9 is produced by forming an’

‘appropriate recess 23 which extends entirely

around the section, the complemental por-
tions of the channels 6 and 9 registering .
when the sections are assembled. _

In Fig. 8, a pair of inlet passages 24 and
25 are shown, one in each of the lateral
flanges of the tunnel section. Either of these
inlet passages, however, might be omitted,
or any desirable number of such passages
may be provided. and they may be located
at any appropriate points in order that the
grout may be introduced 1into its appropri-
ate channel with the greatest facility, but
m all cases, these passages are so formed
that the grout may be introduced from.the
interior of the tunnel owing to the fact that
the exterior of the tunnel is usnally inac-
cessible. Any appropriate measures may be
taken to prevent the escape of the grout
along the end flanges of the sections while
the tunnel is in course of construction, it .
being usually sufficient to insert a plug of
lead or other material as a stopper for' the
exposed ends of the grout-receiving chan-
nels, '

* A joint constructed in accordance with my
present invention may be applied inexpen-
sively to tunnels and similar structirres and,
In practice, it enables the joints between the
various sections to be readily and effectually
sealed to the entrance of water or the escape
of air'and at the same time the sections of
the tunnel or other structure are effectually
keyed together so that shifting of the sec-
tions and a consequent shearing of the bolts
is avoided. L
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I claim as my invention :—
1A tunnel or similar structure built up

‘of a plurality of sections provided with in-

ternal abutting flanges, .devices extending
through and connecting said flanges, and a
pair of fluid-tight packings formed sepa-
ratelyand arranged between theopposed faces

- of said sections, one packing being plastic
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and arranged extériorly of said connecting
devices and the other interiorly thereof.

2. A tunnel or similar structure built up
of a plurality of sections having inturned co-
bperating flanges, devices extending through
and connecting said flanges, a channel being
formed by complemental recesses in the op-
posed faces of said sections at a point exte-
riorly of said conmnecting devices, and means
for introducing a packing material info said
channel from the interior of the tunnel,.
8. A tunnel or simildr structure built up

‘of a plurality of sections having inturned

abutting flanges, devices extending through
and connecting said flanges, a channel be-
ing formed between the opposed faces of

sald sections'at a point exteriorly of said

connecting devices, and a passage leading
into said  channel from the interior of the
tunnel and sepving as means for introducing

a plastic packing material into such channel. |

4. A tunnel or similar structure built up
of a plurality of sections having internal
abutting flanges, devices extending through
and connecting sqid flanges at points re-
moved. cutwardly from their inner ends, a
channel being formed between the:opposed

faces of said flanges and adjacent.to their

inner ends, such channel having gffset en-
largements formed in the respective walls
of the flanges, and a packing filling such
channei and the enlargement therein to pro-
duce a fluid-tight joint between' the flanges
and -to serve as a key to prevent relative
shifting thereof. . '

5. In a tunnel or similar structure, the,
combination of sections provided with in-
turned abutting flanges, devices extending

turned abulting flanges, devices

]

Lol

through and connecting said flanges, a chan-
nel being formed by complemental grooves
in the abutting faces of the respective fianges
adjacent to their inner ends, such channel
having an enlargement at its outer edge
formed by lateral offsets in the respective
flanges; and a packing callred into szid chan-
el and filling the enlargement thevein.

6. In a tunnel or similar strocture, the
combination of sections provided with in-
extendin
through and connecting said flanges, a chan-
nel being formed by complemental grooves
formed. in the opposed faces of the fanges
adjaceni to the Inner ends, the outer walls
of such channel being incliced in divergent

-4

F%

- relation to form an enlargement and then

convergent townrd the Yaces of the
s an apsex, and g packing of non-y
material calked into such channel a
enlargement thereof, -

7. A tunnel ‘or similar structure built ub
of a plurality of sections, each section being
provided with a pair of lateral inturned
flanges and & pair of inturned end sections
united to the lateral flanges, devices extdnd-
ing through and connecting the flanges of
adjacent sections, s groove extending around
one section and vegistering -with similar
grooves in adjacent sections to form a pack-
ing recelving channel, passages extending
into such <channel from the inferior of each
seetion and serving as means for intredue-
ing grout into such channel, the inner edges
of the flanges being provided with grogves
and laieral offsets to formn a channel having
anenlargement therein, and a packing calked
into such channel and flling the enlarge-
ment therein. '
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