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AIR AND WATER TIGHT JOINT FoR TUNTHELS AND SIMILAR STRUCTURES.

935,376,

7o all w;mm, v may COnCErn.:
Be it known that 1. ALrpen mﬁwo‘a‘: 9
eitizeh ol ﬂh,, Tmited Siat; LGHI{HIN

u‘B'Lm.L*a
i the county of Ulster fmd
Sinte ofF “‘Lux Vﬂrh, have uhﬂim—a[ new and
usefnt I smprovements o A and Wates
1oht m;:{a for Tunnels o r1ff sindar Strie-
’U ires, of which the follows ng s a specifica-
tion.

My present invention relates to mahmw
menfe 1 'JhiL -1kt wm*

tures and it is especially adapted for use

N 1”“.? and keving together ‘*‘iu Hunged sec-
il{hih 1)1 tli]ll-}_li‘?g‘q 0 11“_1,_‘“?5‘“;

anid ether subma
rine vtrue m;mj ania 1t has for iis obiect pri-
nuriy fooprovide a novel and Impreved
joeil v 11“,1- 1 L“:p able i t&?ﬁf(ﬂ{:i‘1{‘111f confin-
tng air under high pressure within the ton-
nel or sty ncture am{ Use preventing the en-
trance of water o the ‘frmud when such
pressive 1s relieved, the joint bmnr 50 COR-
structed that the calking or packing mate-
and
when mm caliing ot packing material is in
place, a keying action s moducm petween
the flanoed 1%‘{1{101]“; that will effectually pre-
vent relative sntfting roevement 1lmt would
tend to shear the connecting bolts, the con

struction of the ]mm h“mu sueh that {he

.,!Hi‘lil” {1l ﬂd}i”{‘{l pl i{“u {}i {zm wiy I]LL!“G ]1;”"‘5

be built
vior of

up and sealed wholly from the inte-
the tuane! or ‘-’"i“l*f'alll@ p feature
that 1s ‘“5Q}1Lifli m building bluhteil anean
Lunneis or sunilar sty ctm*e% muefﬂ-m the
s;f"*{:‘{'.irmﬂ a1

--_1.-‘.'!'
f_; IS

Il_,_.-'

qads, the invention
consists in wmml Lmlﬂm ements, ad combl-
nations and arrangements of parts, all a

will be hereinufter

novel Teatures being pointed out pdrticul rly

the %pecmmtlou

In the accompe nying drawing: Figure 1
represents a sectional view of the adﬂcem
flanged portions of two sections of a tunnel
or similar str wiinre, such flanged portions
being {orme

I accordance with ‘he present tivention
1‘*11} 218 a view shuilar to g 1 sh{}wmg
the alkig and packing material in POSI-

S 18 8
e{rmeutal flanged

tion. the joint hemu f*mnplﬂfe Imr
perspective  view (}f Q

section of a tunnel. or 111.;1100(}1% btmdme' ’

and g, + represents a ‘(1.:111%\ erse section

of d msmv] the sections of which are nnited |

{1{:

for ﬁwuu SR ue-

.;a.dded as the boring or shaft pro- ;

more fully deseribed, the -

d to enable g ]mm to be made

1t

Patented Sept. 28, 1900,
1909, Herial Ifo. 484,791
t_l T ;: (I 5_1.! 1-1- }11‘* ] '-1 ) (s l i
AN sealec by jomnts made in accordance
with the present invention.

tl{lalﬂmtﬂ A by 111(1 S0
reference charnctory ; 1 the several v :L‘ﬂ “.

B the accompanying drawi ing, 1 have
shown one mw;ﬁ embx} diment of the inven-

similar parts are

rq-

i)

tion whereln the same is applied o a tunnel,

caIsson or shaft linmg, and thﬂ Imventicn is
sspeciatly an l.;hf‘l ,,]{;,. Lo sueh nse owing {o
the fact that the RS3E timg edges of the S
one _*umpuww me ,;wumfﬂ nist be seal tm
the flmtimte ot ‘"HL‘ e ‘nU‘ to
SECH m air Trow the interior of the Sy
mw:z. 111 MOreoyer, Iir;?- Reving getion of t
calking or packing mate. m{ citectunlly pie-
VONts temtﬂ P dm';mrr ui the sections Uint
m'ml* “*um shearing Ji’ Flie connoee tie bolts.
It will be umlerat{uh however., that 1 have
*:ik)“ n but ohe emb: uhmen of the invention
as an exaimple, and that t:eit.;lm chuanges or
wudlhcumm may be made 1n dl)pl}lll“ e
tivention to dl{m?wt I |
In the preseat inst anee, 1and 2 designate
the ildjac,uit sections of a tunnel or sini-

‘]'.. 11'1

g sty ucture, these sections 11.;1\*1119 mturned

Aanges 3 ind 4 respectively, t the faces 01
which ave air anged in par atllelism and ar

drawn together as near as practicable ln
means of a suitable numbetr of connecting
bolts 5, these bolts being arranged within the
otiter walls of the two sections, A channel
6 1s formed 1 between the
this, channel in the present lnstance b{;mn
substantially civeular in cross section and e
produced by providing an approximately
STl cular groove ob recess in the .:1butt1110
fuce of sich section, these recesses bulw

{,.0111 lemental, and When the sectlons are .15-—,

sembled, i(}immg the chanuel.

leads o this-channel fiom the ;
either

LsL Pd""bd(rt i
fnner side of
one or both of the tunnel sections, this

tenaing into The channel from a polnt where
the inturned f ange 3 joins the body portion
of the plate or section 1 and 1ts inner end is

preferably threaded to receive a plug 8, the

tatter bemﬁ* removable or insertible f1 0111 the
intetioi oi the tunnel.

The packing nidtetrial for the- channel 6 1s
pieferabh pumped or otherwise conductod
imto the clmnnel through the passage 7, grout
in 4 plastic condition being prefemble this
ot vwhile in a plastic oy semi-liquid form
110*?111 o readl]‘v into the channel ¢ and after
sﬁfumw or hardening, it forms a packing

/

abuttnw sections,
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| pd%{we being shown in Figs. 1 and 2 as ex-
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that will fill every crevice between the abut- | prevent compressed air from the interior of

ting tunnel sections. In practice, diffienlty
1s usually experienced in drawing the flanged
taces of the two sections into contact, a space
being thereby left between the sections. This
grout, however, when forced into the tunnel

6 1n a hquid or semi-liquid form will flow

through the channel into the space left be-
tween the opposed faces of the two sections
so as to thereby nll 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
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the space between the outer wall of the tun-
nel and the earth is usually filled with grout
or cement. This channel 6, 1t will be ob-

served, Is arranged exteriorly of the bolts 5
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
taces 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'|

ot the flanges and, moreover, as this channel
which contains the grout is formed partially
1 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 entrance of water from the ex-

terior and also to. prevent the escape of
compressed alr 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

* of these flanges and leading outwardly from

their inner ends, and the outer edge of the

channel 9 terminates in an enlargement |

which is formed by angular offsets 10 and

50
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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
siich as lead which may be hammered into

‘the channel so that the enlargement therein
shall be completely filled, . This packing 16
will prevent any
Interior of the tunnel through the space
formed between the opposed flanges, it will &

water from reaching the

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 thereof that .

mi%ht cause shearing of the connecting bolts.
applied in various ways to tunneld. caisson
and shaft linings and many other structures
whereln a fluid-tight joint is desifzble or
necessary. As one example, I have shown
the joint applied to a tunnel which is ouilt
up of rings which in turn are composed: of
segmental sections 17, each section having

a pair of lateral flanges 18 and 19 and end
| flanges 20 and 21, the lateral flanges of one

section codperating with the corresponding

bviously, joints of this character may be

75
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85

flanges of the adjacent sections while" the

end flanges of each section codperate with
those of the adjacent sections, these sections
bemg 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 same, and-

the channel 9 1s produced by forming an

‘appropriate recess 23 which extends entirelv

around the section, the complemental por-

00

95

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. Kither of these

inlet” passages, however, might be omitted,

or any desirable number “of such passages

100

may be provided. and they may be located

at any appropriate points in order that the
grout may be introduced into its appropri-

ate channel with the greatest facility, but
I 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 usually inac-

105 .

110

cessible. Any appropriate measures may be

tzken 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, | ' o
* A jont constructed in accordance with my

115
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present Invention may be applied inexpen-

sively to tunnels and similar structures and,

In practice, it enables the joints between the

varlous sections to be readily and effectually
sealed to the entrance of water or the escape

125

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
1s avoided. - o

180
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of a 'plurality of sections

235,378

I claim as my invention :—

1.. A tunnel or similar structure built up

_ ?mvided with in-
ternal abutting flanges, devices extending
through and connecting said flanges, and a

pair of flaid-tight packings formed sepa-

rately and arranged between the opposed faces

devices and the other interiorly thereof.
~-2. A tunnel or similar structure built up
of a plurality of sections having inturned co-

Operating flanges, devices extending through

and connecting sald flanges, a channel being
formed by complemental recesses in the op-
posed faces of said sections at a point exte-

 riorly of said connecting devices, and means
- for introducing a packing material into said

20
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~chinnel from the 1nterior of the tunnel.

- ot said sections, one packing being plastic
and arranged exteriorly of said connecting

3. A tunnel or simildr structure built up

abutting flanges, devices extending through
and connecting said flanges, a channel be-
ing formed between the opposed faces of
sald sectlons‘at a point exteriorly of said

connecting devices, and a passage leading
nto said channe! from the interior of the
o

tunnel and serving as means for introdueing
a plastic packing material into such ch;zmnei

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. outwardly from their inner ends, a |
channel being formed between the:ppposed
daces of said flanges and adjacent.to their

inner ends, such channel having gifset en-
largements formed in fhe respective walls

of the flanges, and a packing filling such

channel and the enlargement therein to pro-
duce a flutd-tight joint between the flanges
and -to serve as a key to prevent relative
shifting thereof. . | |

of a plurality of sections having inturned

—

5. In a tunnel or similar structure, the_

combination of sections provided with in-

turned asbutting flanges, devices extending

V

l

turned abutting flanges, devices _
- through and connecting said flanges, a chan-

an enlargement thereih, and a packis
into such channel and filling the enlarge-

o

through and connecting said flanges, & chan-
nel being forised by complementa! grooves
i the abutiing faces of the respective flanges
adjacent to their inner ends, such channel
having en enlargement at its outer edge
forined by lateral offsets in the respective
flanges; and 2 packing calired into szid chan-
nel and filling the enlargement therein,

6. in a tunnel or similar structure.

3 i‘!ﬁ E
i

on
£t

combination of sections vprovided with in-

extending
nel being formeéd by complemental grooves
tormed. 11 the opposed frces of the fanges
acjacent {0 the nner ends, the cuter walls
of such channel beingy irclined in divergent

mu-ﬁ.

-relation to form an enlargement and then
eonvergent foward ihe faces

of the fianges
08 an apex. and ¢ packing of non-vieldahle
material calked into such channel and the

enlargement therveof. .

-y e

. 4 tunnel or similar structure built ud
of a plurality of sections, each section being
provided with a palr of lateral inturped
flanges and a palr of inturned end seeiions

united to the lateral flanges, devices extdnd-

{

g through and connecling the fanges of
adjacent sections, 8 groove extending around

cne section and registering -with similar

‘groeves in adjacent sections to form a pack-

ing receiving channel, passages extending
into such <channel from the inierior of each
section and serving as means for inireduc-
ing grouf into such channel, the inner edges
1. the flanges being provided with gropves
and laieral offsets to forim a channel having
g caiked

ment therein.
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