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To all whoji, it may concern. 
Be it known that . ALFRE) iRNNoN, a 

citizen of the inited States, residing at ()iivebridge, in the county of lister and 
State of New York, have in sented new and 
useful iaijrovemeits in Ain' and Water 
Tight joints for Tineis and similai' Stric 
ties, of which the following is a specifica 
tier. 

vily i'ese it inventioi 'eiates to i: 
lei is i is "ove in fluid-tight joints for neia 
tures and it is especially adapted to aise in 
sealing and ikeying together the flanged sec 
tioi is of tianiels, caissolis, an the sil}na 
line structures, and it has for its giject pri 
}:iii is pi'ovide a love il: pi'oved 

it iini, whici is capable of eitect 
iig air later high pressi'e within the 
inel 01' structure all ilise reventing the en 
trance of water inio the tallel when such 
pressure is relieved, the joint being so coin 
structed that the calking or packing nate 
rial cannot possibly become dislodged, and 
when such calking oil packing material is in 
place, a keying action is produced between 
the langed sections that will effectually pre 
Vell i'elative shifting ovement that would 
ited its shear the connecting iroits, the con 
struction of the joint being such that the 
i.e. iiii up and séaled wholly from the inte 
rior of the taurel, or structure, a feature 
that is essential in building subtei'i'anean 
i unile is or similiar structures wherein the 
gi'esses. 
To these and other elids, the invention 

consists in certain in provements, and combi 
nations and ai'i'angements of parts, all as 
will be hereinafte) nore fully described, the 
ovel features being pointed out particularly 

in the claiians at the end of the specification. 
In the accompanying d'awing: Figure 1 

represents a sectional view of the adjacent 
tisinged portions of two sections of a tunnel 
or siilar strici ire, such flanged portions 
being fortined to eatie a joint to be leade 
in accordance with he 'esent invention; 
iFig. 2 is a view similar to Fig. 1 showing 
the calking and packing laterial in posi 
tion, the joint being complete: Fig. 3 is a 
section of a tunnel or analogous structure: 
aud Fig. represents a transverse section 
of a tunnel the sections of which are united 

Specification of Letters Fate:, as isei ged set. 28, i909. 
2. ji, a 'iai lio, 484, 

and sealed by joints made in accordance 
with the present inventioi), 

Similar parts are designated by the same 
reference character's in the several views. 

in the accompanying drawing. have 
shown one silecific enboilet of the inveil 
tion wherei tie same is a pillied to a tunnel. 
caisson or shaft lining, and the invention is 
especially applicable to such use owing to 
the fact that the ai): iting edges of the see 
tions: :oil posing iie structure list be sealed 
to the entrance of water as well as to the 
esc:33 of air iro tie interior of the stu 
fi '2. aid increovel', evil g : ctic. I tie calising or packing 
vents relative shiti of the sections at 
light cause shearing of the coillecting bolts. 

It will be understood, hawever, that i lyase 
shown but one embotiuneat of the inventioi) 
as all example, and that certain changes o' 
Iodifications may be atte in applying the 
invention to different, uses. 

in the present instaice, 1 and 2 designate 
the adjacent sections of a tunnel ol' sini 
lair structure, these sections having ilaturned 
fianges 3 and it respectively, the faces of 
which are arranged in parallelism and are 
drawn together as near as practicable by 
nea1as of a suitable intmbei of connecting 
bolts 5, these bolts being arranged within the 
otter walls of the two sections. A channel 
(3 is formed between the abutting sections, 
this chaniel in the present instance being 
Substantially circular in cross section and is 
produced by providing an approximately 
serii-circular groove oi recess in the abutting 
face of each section, these recesses being 
coinpleimental, and when the sections are is 
sembled, forming the channel. A passage 
leads into this chimnel from the inner side of 

rial eiiectually pre 
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eitheir one or both of the tunnel sections, this 
passage being shown in Figs. 1 and 2 as ex 
tending into the channel from a point where 
the inturned lange 3 joins the body portion 
of the plate or section 1 and its inner end is 
preferably threaded to receive a plug S, the 
latter being removable or insertible from the intelioi oil the tunnel. 
The packing niaterial for the channel 6 is 

preferably pumped or otherwise conducted 
into the channel through the passage 7, grout 
in a plastic condition being preferable, this 
giout while in a plastic or semi-liquid form 
flowing readily into the channel 6 and after 
setting oi" hirdening, it for his a packing 
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that will fill every crevice between the abut 
ting tunnel sections. In practice, difficulty is usually experienced in drawing the flanged 
faces of the two sections into contact, a space 
being thereby left between the Sections. This 
groit, however, when forced into the tunnel 5 in a liquid 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 fill such space, and a portion 
of the grout nay also escape to the exterior 
of the tunnel. Such gout 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 
or cement. This channel 6, it 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 
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 sufficient, amount of grout has 

been forced into the channel, the plug 8 may 
be screwed into the inner end of the inlet 
passage. 

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 13 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 from 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 

In order to further seal the joint. 
from the entrance of water from the ex 

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. 
SE joints of this character (nay be 

applied in various ways to tunnels, caisson 
and shaft linings and many other structures 
wherein a fluid-tight joint is desirable or 
necessary. As one example, I have shown 
the joint applied to a tunnel which is built 
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 coöperating with the cored flanges of the adjacent sections W 
end flanges of each section coöperate 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 
the channel 9 is produced by forming an 
appropriate recess 23 which extends entirely 
around the section, the complemental por 
when the sections are assembled. 
In Fig. 3, 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 into its appropri 
ate channel with the greatest facility, but 2. 
in all cases, these passages are so formed 
that the grout may be introduced from the 
interior of the tunnel owing to the fact that 
cessible. Any appropriate measures may be 
taken to prevent the escape of the grout 
along the end flanges of the sections while 
being usually sufficient to insert a plug of 
lead or other material as a stopper for the 
posed ends of the grout-receiving chan 
eS, 

Ajgint constructed in accordance, with my 
present invention may be applied inexpen 
sively to tunnels and similar structures 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. 

erably extends entirely around the Sane, and . 

tions of the channels 6 and 9 registering . 

the exterior of the tunnel is usually inac 

the tunnel is in course of construction, it . 
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I claim as my invention:- 
1. A tunnel or similar structure built up 

of a plurality of sections provided with in 
ternal abutting flanges, devices extending 
through and connecting said fanges, and a 
pair of fluid-tight packings formed sepa 
rately and arranged between the opposed faces 
of said sections, one packing being plastic 
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and arranged exteriorly of said connecting 
devices and the other interiorly thereof. 

2. A tunihel or similar structure built up 
of a plurality of sections having inturned co 
operating fianges, 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 connecting devices, and means 
for introducing a packing material into said 
channel from the interior of the tunnel. 

3. A tunnel or similar 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 
said sections at a point exteriorly of said 
connecting devices, and a passage leading 
into said channel from the interior of the 
tunnel and serving as means for introducing 
a plastic packing material into such channe. 

4. A tunnel or similar structure built up 
of a plurality of sections having internal 
abutting flanges, devices extending through 
and connecting said flanges at points re 
moved outwardly from their inner ends, a 
channel being formed between the opposed 
faces of said fianges and adjacent to their 
inner ends, such channel having offset en 
largements formed in the espective walls 
of the flanges, and a packing filling slich 
channel and the enlargement therein to pro 
dice 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 
w th s P 

combination of sections provided with in 
turned abutting flanges, devices extending 

through and connecting said flanges, a chain 
nel being forised by complemental grooves 
in the abutting faces of the respective fianges 
adjacent to their inner ends, such channel 
having an enlargement at its outei' edge 
formed by lateral offsets in the respective 
flanges, and a packing caked into said chall 
nel and filling the enlargement therei). 

6. In a tunnel or similar structure, the 
combination of sections provided with in 
turned abutting flanges, devices extending 
through aid connecting said flanges, a chan 
nel being formed by complemental grooves 
formed in the opposed faces of the fiages 
adjacent to the inner ends, the outer wais 
of such channed being inclined in divergent 
relation to form an enlargement and then 
convergent io syaird he faces of the flanges 
as an apex, and a packing of non-yieldable 
material calked into such chaniei aid the 
enlargement, thereof. ... " 

7. A tunnel or similar structure built ig 
of a plurality of sections, each section S. provided with a pair of lateral intainer 
flanges and a pair of in turned end sections 
united to the lateral flanges, devices exténd 
ing through and connecting the fiaiages of 
adjacent sections, 8 groove extending around 
one section and registering with similar 
grooves in adjacent sections to form a pack 
ing receiving channel, passages extending 
into stach channel from the inierior bf each 
section and serving as means for introduc 
ing grouf into such channel, the inner edges 
of the flanges being parovided with grooves 
and laietal offsets to for a channel having 
an eniargement thereii, and a packing calked 
into such channel and filling the enlarge 
ment thereiz. 

in testimony whereaf have hereintes 
my hand in presence of two sibscring 
inesses. : 

Witresses: 
Li£WELYIN JA1Es EWIS, 
WAiT.I. Josis; GIL.E.N. 
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