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[57] ABSTRACT

A bidirectional gasket providing a water-tight seal be-
tween an opening in a manhole assembly and a pipe
extending into said opening, comprises a T-shaped an-
choring portion for embodiment in 2a manhole opening.
A substantially A-shaped pipe engagement portion is

joined to the anchoring portion by a slender connecting

web facilitating bending of the gasket. The A-shaped
portion has “legs” and recesses which form water pock-
ets preventing water from entering. The durometer of
the gasket material enhances the water-tight seal of the
legs with increasing water pressure. The pipe engaging
portion accommeodates a greater outside pipe diameter
compared with conventional connectors due to reduced
volume, by providing voids within the connector to-
gether and a lower durometer of gasket material. The
gasket has enhanced ability to accommodate diameter
deflection or ovation in rigid and flexible pipe materials.
The A-shaped profile allows for greater angular deflec-
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BIDIRECTIONAL GASKET HAVING WATER
ENERGIZING POCKETS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

FIELD OF THE INVENTION

The present invention relates to gaskets for providing
a water-tight seal between a manhole opening and a
pipe extending into said opening and more particularly
to a novel bidirectional gasket having self-energizing
water pockets which enhance the water-tight seal pro-
vided by the gasket whereby the sealing pressure in-
creases with increasing water pressure and wherein the
gasket design is capable of accepting pipe diameters
over a wider tolerance than conventional gaskets.

BACKGROUND OF THE INVENTION

Rubber connectors are typically utilized to provide a
water-tight seal between an opening in a manhole as-
sembly and a pipe extending into the opening. U.S. Pat.
No. 4,159,829 assigned to the assignee of the present
invention discloses a conventional bidirectional connec-
tor formed from an extrusion having a hollow, pear-
shaped head portion integrally joined to a T-shaped
anchoring flange. The extrusion is cut to length and
curled to form a substantially right cylinder configura-
tion with the mating edges being joined. The pear-
shaped portion deflects from a radially inward orienta-
tion upon insertion of a pipe. A single cavity extends
through the head portion to provide the head portion
with added resiliency and provides moderate sealing
pressure. U.S. Pat. No. 4,508,355 assigned to the as-
signee of the present invention constitutes an improve-
ment over U.S. Pat. No. 4,159,829 by providing a gasket
of similar shape having a plurality of internal cavities
extending longitudinally through the head portion to
provide the desired resiliency while at the same time
providing improved stability of gasket configuration
which yields 2 stronger and more uniform seal around
the exterior of the sewer pipe including portions of the
surface which may be significantly out-of-round.

The above designs nevertheless have the disadvan-
tages of providing a water-tight seal which weakens as
the water pressure applied to the gasket increases and
which has very narrow tolerance limits with regard to
the range of pipe outer diameter which can be accepted
by a gasket thereby greatly increasing the number of
gaskets required to cover a large range of pipe outer
diameters, typically from 4" to 84",

BRIEF DESCRIPTION OF THE INVENTION

The present invention is characterized by comprising
a bidirectional gasket which retains all of the advan-
tages of gaskets of like design, as were described herein-
above, for example, and which overcomes the above
mentioned disadvantages as well as provided other
advantages not found in such conventional gaskets. The
gasket of the present invention is characterized by com-
prising a T-shaped anchoring portion and a substantially
A-shaped or pear-shaped pipe engaging portion similar
to those found in conventional gaskets, as descnbed
hereinabove, for example. As a departure from conven-
tional design, the A-shaped portion is provided with
recess near its wide end which defines a pair of legs the
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extend away from the head portion and act as water seal
flaps. The wide end of the A-shaped portion is joned to
the anchoring portion by an integral connecting web
having a thickness which is significantly reduced rela-
tive to the thickness of the adjacent anchoring portion
the connecting web greatly facilitating bending of the
connecting web and hence the gasket.

The connecting web cooperates with the legs and
recess in the A-shaped portion to form a pair of water
pockets, one of which becomes active dependent upon
the direction in which the gasket is deflected, to provide
a water-tight seal which increases an effectiveness with
the increasing water pressure imposed upon the gasket.
The legs also provide significantly greater body contact
between the gasket and the pipe, further enhancing the
water-tight seal.

The flexibility and compressibility of the gasket are
increased through the use of voids in the head portion
of the gasket. The gasket material has a durometer com-
parable with conventional gaskets of similar design, the
durometer of the gasket also contributing to the effec-
tiveness of the “water pocket”.

The bendability, flexibility and compressibility of the
gasket, in addition to providing a good water-tight seal,
also permit the gasket to accommodate a wider toler-
ance range of pipe diameters.

The weight of the gasket is further reduced and the
compressibility is thus further enhanced by the continu-
ous openings or voids extending around the gasket and
arranged within the A-shaped portion of the gasket,
which voids are capable of being filled with a suitable
liquid, in situations requiring reduced compressibility.

The tip of apex of the A-shaped portion is provided
with a centering groove which serves to positively
locate the internal voids, thereby serving as the means
for guiding insertion of a hypodermic-type injection
needle for penetration into the hollow region and 1nser-
tion of a suitable liguid for increasing gasket volume and
reducing compressibility.

A coupling web increases the gasket flexibility to
such an extent that the gasket, in addition to providing
a wider tolerance range for pipe diameter, provides an
effective water-tight seal for pipes whose longitudinal
axes are offset from desired alignment by an offset angle
of as much as 15° as compared with a maximum offset
angle of 10° obtainable when employing conventional
gaskets of similar design.

In addition, integral tapered projections provided
near the narrow tip of the A-shaped portion serve as
“wipers” which wipe lubricant applied to the external
periphery of the pipe to facilitate coupling with the
pipe, the wiping action further enhancing the pipe/con-
nector seal. The projection performing the wiping ac-
tion is ultimately compressed against the surface of the

pipe.
OBJECTS OF THE INVENTION

It is therefore one object of the present invention to
provide a novel bidirectional gasket for providing wa-
ter-tight gasket/pipe seal which is superior to that of
conventional gaskets of similar design and which 1s
accomplished in a gasket of reduced volume and
weight.

Another object of the present invention is to provide
a novel bidirectional gasket having water pockets de-
signed to enhance the effectiveness of the water-tight
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seal with increasing water pressure imposed upon the
gasket.

Another object of the present invention is to provide
a novel bidirectional gasket having increased flexibility
as compared with conventional gaskets of similar design
through the employment of a connecting web of signifi-
cantly reduced thickness arranged between and inte-
grally joined with a T-shaped anchoring portion and an
A-shaped pipe engaging portion.

Still another object of the present invention is to
provide a novel bidirectional gasket for providing an
enhanced gasket/pipe seal and comprising a substan-
tially A-shaped pipe engaging portion whose narrow
end is provided with integral wiping projections for
wiping lubricant from the pipe as it is inserted to further
enhance the water-tight seal provided by the gasket.

Yet another object of the present invention is to pro-
vide a gasket providing a water-tight seal between a
pipe and an opening in a barrier wall, said gasket having
a head portion engaging the pipe and provided with
extending legs which significantly increase the contact
area between the gasket and the pipe to further enhance
the water-tight seal.

BRIEF DESCRIPTION OF THE FIGURES

The above as well as other objects of the present
invention will become apparent from reading the ac-
companying description and drawings in which:

F1G. 1 shows a sectional view of a gasket embodying
the principles of the. present invention and in which a
pipe has been inserted;

FI1G. 2 shows a detailed sectional view of the gasket
of FIG. 1 in the position occupied by the gasket before
insertion of a pipe;

FIG. 2a shows an enlarged sectional view of the
water pockets provided in the gasket as shown in FIG.
2

FIG. 3 shows a sectional view of the gasket which 1s
useful in explaining the effectiveness of the pipe/gasket
seal provided by the water pocket; and

FIG. 4 shows a detailed view of the tip portion of the
gasket.

DETAILED DESCRIPTION OF THE
INVENTION

Making reference to FIGS. 1 and 2, the gasket 10 of

the present invention is preferably formed from a con-
tinuous extrusion of a suitable synthetic elastomeric
material.
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The extrusion shown in cross-section, 1s comprised of 50

an A-shaped head portion provided with a recess R at
the apex or tip of its narrow end, as shown in FIG. 4.
Tapered sides 12a and 12b terminate in a pair of legs 12¢
and 12d at the wide end of the head portion opposite
recess R.

The pair of integral projections 12e and 12f arranged
on opposite sides of the recess R serve as wiping mem-
bers for wiping lubricant from an inserted pipe, as will
be more fully described.

The gasket is formed of a suitable rubber or rubber-
like material selected to provide a gasket having a du-
rometer of the order of 50-55 which is comparable to
conventional gaskets, for example, those gaskets of the
type described in the aforementioned 355 and ’829
patents.

The volume, weight and compressibility of head por-
tion 12 is further reduced through the provision of cavi-
ties 12g and 12h which are preferably symmetrically
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located with resepct to the aid of symmetry S-S’ of the
cross-section of head portion 12, axis S-S’ extending
perpendicular to the axis of cavities 12g and 12h and
extending through the mid-line of the anchoring portion
and connecting web as will be more fully described
below. The cavities 12g and 12h are substantially con-
tinuous around the gasket.

Cavities 12g and 12h are preferably of different diam-
eters, cavity 12h being larger than cavity 12g. The size
and location of the cavities, in addition to reducing the
material present in the gasket to provide the desired
resilience, nevertheless provide lateral stability to the
structure which assures the maintenance of configura-
tional integrity, causing the desired function of the gas-
ket to be retained despite the large forces exerted upon
the gasket by the pipe inserted therethrough.

The gasket is further comprised of 2 T-shaped an-
choring portion which includes a neck portion 14 and
an integral foot portion 16 which are adapted to be
embedded into the cast material 22.

The A-shaped portion 12 is joined to neck portion 14
by an integral connecting web 18 integrally joined to
the wide end of head portion 12 and the end of neck
portion 13 remote from foot portion 16. Web 18 has a
thickness which is significantly reduced as compared
with the thickness of neck portion 14 to provide en-
hanced flexibility and bendability of the gasket as will
be more fully described.

The wide end of A-shaped portion 12 is provided
with a pair of curved recesses 12i, 12j shown 1n greater
detatl in FIG. 2a which, together with connecting web
18 and legs 12c and 12d form a pair of self-energizing
water pockets P1, P2 which serve to increase the effec-
tiveness of the water-tight seal as the water pressure
applied to the gasket increases, as will be described
more fully hereinbelow.

In order to form a gasket of the desired size and diam-
eter, the extrusion is cut to a proper length and is
formed into a circle with the free ends of the gasket
being bonded together to provide a ring-like gasket.
The joining and bonding techniques utilized for forming
the ring-like gasket are conventional and may incorpo-
rate the techniques described in the aforementioned
’355 and ’829 whose descriptions are incorporated
herein by reference thereto.

Although the gasket of the present invention lends
itself readily to formation through the employment of
an extrusion technique, it is possible to mold the gasket,
if desired.

The gasket is preferably embedded within a manhole
assembly, for example, by the use of conventional posi-
tioning rings, the aforementioned method and apparatus
being described in the above-identified *829 patent with
particular reference being made to FIGS. 6 and 7 and
the descriptive portions related thereto.

FIG. 1 shows the gasket 10 of the present invention
installed in opening 21 in sidewall 20 which may, for
example, be the sidewall of a manhole assembly and
more particularly, a manhole base cast, for example,
from a suitable material such as concrete.

FIG. 2 shows a detailed sectional view of the gasket
in cast material 22 and in the undeflected position nor-
mally assumed prior to insertion of a pipe.

F1G. 1 shows the manner in which pipe 24 is inserted
within opening 21. Pipe 24 preferably, although not
necessarily, is provided with a tapered nght-hand end
24a which facilitates insertion of the pipe into the open-
ing and the gasket. The outer periphery of pipe 24 1s
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also preferably coated with a lubricant to further facili-
tate entry of the pipe into the gasket.

FIG. 1 shows the pipe after insertion, the pipe origi-
nally being moved from left to right, causing the gasket
to undergo bending from the undeflected position
shown in FIG. 2 to the deflected position shown in
FIG. 1. The projection 12g permits easier coupling by
allowing the lubricant to remain in the immediate area
where the gasket and pipe surface meet. This ensures
that the proper amount of lubricant remains present to
prevent tearing or frictional wear of the gasket profile
during coupling. When the coupling action i1s com-
pleted, the lubricant typically used in pipeline construc-
tion will actually create a frictional bond between the
gasket and pipe surface as the lubricant disperses. In
addition, the projection 12g 1s compressed between the
main body 12a of the gasket and the pipe when the pipe
is moved to its final position.

The bending of the gasket serves to urge the legs 12¢
against pipe 24 to significantly increase the surface area
contact between the gasket and the pipe, especially
when compared with the gaskets disclosed in the 829
and ’355 patents.

Self energized water pocket P1, in addition to block-
ing water from passing from the external side of side-
wall 20 between the gasket and the pipe, further pro-
vides a self-energizing function wherein the build-up of
water pressure within pocket P1 applies an increasing
force upon head 12 and leg 12¢, as shown m FIG. 3
causing the head 12 and especially leg 12c to apply
increasing pressure upon the surface of pipe 24, with the
result that the greater the water pressure, the better the
seal between the gasket 10 and pipe 24. The increased
surface contact between gasket and pipe due principally
to the legs 12c, 12d also contributes significantly to the
effectiveness of the water-tight seal. Also the likelihood
that an imperfection in the pipe surface will create or
cause a failure is greatly reduced.
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preventing the legs from being locked in to the cast
material and this prevented from engaging pipe 24.

The coupling pressure of the gasket (in the absence of
water pressure in a water pocket) is comparable to
conventional gaskets of similar design due to the rubber
durometer and overall volume while at the same time
providing a good water-tight seal which increases in
effectiveness due to the self-energizing water pocket
design described hereinabove.

The gasket of the present invention provides superior
sealing capabilities as compared with conventional gas-
kets of similar design while being of reduced size and
weight thus significantly reducing the cost of materials
and hence the cost of production. The gasket design,
size, volume and durometer further enable the gasket to
acclimate a wider tolerance of pipe diameter, enabling,
for example, gaskets of four cross-sectional sizes to
cover a complete range of pipe sizes from 4 inches to 84
inches diameter pipe, as well as accommodating both
rigid and flexible pipe.

A latitude of modification, change and substitution is
intended in the foregoing disclosure, and in some in-
stances, some features of the invention will be employed
without a corresponding use of other features. Accord-
ingly, it is appropriate that the appended claims be con-
strued broadly and in a manner consistent with the spirit
and scope of the invention herein described.

What is claimed i1s:

1. A bidirectional annular gasket for providing a wa-
ter-tight seal between an opening in a barrier wall and a
pipe inserted into said opening, said gasket comprising a
ring of elastomeric material having a substantially uni-
form cross-section along its circumferential length, said
cross-section comprising a T-shaped anchoring portion
including a radially-outwardly directed foot portion
and a neck portion integral with said foot portion and
extending at rnight angles and radially inward therefrom
to form said T-shaped anchoring portion and a head
portion extending radially inward of said foot portion

Employing a gasket material having a durometer of 44 for engagement with the exterior of said pipe;

the order of 50-55 increases the compressibility of the
gasket, enabling the gasket to deflect from the unde-
flected position to that of FIG. 2 to that shown in FIG.
1 and further enables the gasket flange 12c, for example,
to experience compression due to the build-up of water
pressure within the self-energizing pocket P1. The du-
rometer of the gasket, coupled with the voids 12g and
12h, enables the gasket to accommodate a pipe diameter
tolerance range which is significantly greater than that
of conventional gaskets of similar design due to the
reduction in physical volume and rubber durometer. In
addition, the gasket flexibility accommodates diameter
deflection and/or ovation in flexible pipe materials.

The profile of gasket 10 also accommodates greater
angular deflection and/or pipe misalignment as com-
pared with conventional gaskets. FIG. 1 shows the
angle a of deflection which may be as much as 15°
deviation from the desired longitudinal axis while main-
taining a good water-tight seal. This compares very
favorably with conventional gaskets of similar design
which provide a maximum deviation of 10°.

The legs 12c, 12d extend well beyond the head por-
tion 12 and extend to the opening 21 in wall 22 and
preferably extend partially into annular recesses in
opening 21 as shown in FIG. 2. The leg 12c snaps away
from the position shown in FIG. 2 upon deflection of
the gasket. The penetration of the legs into opening 21
1s chosen to maximize the length of legs 12¢, 12d while
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said head portion having a substantially A-shaped
configuration defined by a wide end tapering to a
narrow tip, with the wide end of said A-shaped
configuration being positioned adjacent said an-
choring portion and a narrow tip forming an apex
of said head portion and, prior to insertion of a
pipe, extending radially inwardly from and being
remote from said anchoring portion;

the head portion, prior to insertion of a pipe, being
substantially symmetrical about a plane passing
through the center of the head portion and aligned
with said radial direction;

the wide end of said head portion being provided
with a recess defining a pair of legs extending diag-
onally outward and away from the main body of
said head portion;

a connecting web joining said A-shaped configura-
tion and said anchoring portion and being inte-
grally joined at a first end to the wide end of said
A-shaped configuration substantially at midpoint
of said recess and at a second end to a radially
inward end of said neck portion; and

said connecting web dividing said recess into a pair of
pockets on opposite sides of said web.

2. The gasket of claim 1 wherein the thickness of said
connecting web, measured in a direction perpendicular
to said plane, 1s less than the thickness of said neck
portion measured in said perpendicular direction to
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facilitate flexing and bending of said connecting web
upon insertion of a pipe into said gasket when the diam-
eter of the pipe is greater than the diameter defined by
the apex of said gasket head portion causing said gasket
to bend in a region of said connecting web.

3. The gasket of claim 1 wherein said head portion is
provided with first and second cavities each of substantially
circular cross-section and spaced from one another in a
radial direction to define a wall between said cavities trans-
verse to said plane, each of said cavities extending substan-
tially continuously about the circumference of the gasket
and said A-shaped portion is further provided with a
recess at the tip of said A-shaped portion to facilitate
location of said cavities and to facilitate insertion of a
hypodermic-type needle for insertion of a liquid mate-
rial into at least one of said cavities to alter [the] com-
pressibility of the gasket.

4. A bidirectional gasket for use in forming a fluid-
tight seal between a pipe and an opening in a barner
wall through which said pipe passes, comprising:

an annular member of elastomeric material having a
tubular head portion of a substantially A-shaped
cross-section defined by a wide end and having
tapering sides tapering to a narrow tip and a foot
portion comprising a base flange portion and a
neck portion of substantial thickness integrally
joined to a mid-region of said base flange portion to
form a substantially T-shaped anchoring portion
for embodiment within a cast material forming said
barrier wall;

said head portion tapering sides being substantially
symmetrical about a plane passing through a longi-
tudinal axis of the said A-shaped portion;

a connecting web extending between said neck por-
tion of said foot portion and the wide end of said
A-shaped head portion;

said A-shaped head portion having [a plurality of]
recesses at the wide end thereof and arranged on
opposite sides of said connecting web and a pair of
flanges, each extending diagonally away from its
associated recess at an angle substantially equal to
the angle formed by the tapering sides of said A-
shaped cross-section, said recesses forming self-
energizing water pockets to cause the flange of the
associated water pocket which may be filled with
water to exert a greater compression force against
an engaging surface of a pipe inserted through said
gasket as a function of increasing water pressure
applied upon said water pocket; and

said annular member being formed from a linear ex-
trusion, a length of said linear extrusion being
curved and joined at its ends to form said annular
I ring ] member.

5. The gasket of claim 4 wherein the thickness of said
connecting web is substantially less than the thickness
of said neck portion to enhance the bending flexibility
of said gasket.
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6. Th gasket of claim 4 wherein each of said recesses
has a curved concave surface portion to facilitate the
intimate engagement of its associated [flap] flange
with a pipe due to increasing water pressure.

7. A bidirectional gasket for use in forming a fluid-
tight seal between a pipe and an opening in a barrier
wall through which said pipe passes, comprising:

an annular member of elastomeric material having a
substantially constant cross-section comprsing a
tubular head portion for engaging a pipe and a foot
portion comprising a base flange portion and a
neck portion of substantial thickness integrally
joined to a mid region of said base flange portion to
form a substantially T-shaped anchoring portion
for embodiment within a case material forming said
barrier [walls] wall;

said head portion having tapering sides which are
substantially symmetrical about a plane passing
through a longitudinal axis of said head portion;

a connecting web extending between said neck por-
tion of said foot portion and said head portion;

a pair of recesses provided in said head portion on
opposite sides of said connection web for forming
water pockets;

said head portion having a pair of integral legs ex-
tending away from said head portion in a generally
radially outward direction, each leg and connect-
ing web defining sides of an associated recess; and

said water pockets serving as water-tight enhancing
means urging the leg of the associated water pocket
which may be filled with water to exert a greater
compressive force against an engaging surface of a
pipe inserted through said gasket as a function of
increasing water pressure.

8. The gasket of claim 7 wherein the thickness of said
connecting web is substantially less than the thickness
of said neck portion and said head portion to enhance
the bending flexibility of said gasket.

9. The gasket of claim 7 wherein the length of said

40 legs is greater than the length of said connecting web,
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said lengths being measured generally along a line pass-
ing through the center of said connecting web.

10. The gasket of claim 7 wherein [theJ ends of said
legs engage the opening in said barrier wall, prior to
insertion of a pipe, and are adapted to selectively en-
gage the pipe when the gasket is deflected due to inser-
tion of a pipe.

11. The gasket of claim 7 wherein [the] ends of said
legs extend a small predetermined distance into annular
recesses provided in the opening in said barrier wall and
are adapted to selectively snap out of said recesses when
the gasket is deflected due to insertion of a pipe.

12. The gasket of claim 7 wherein said legs substan-
tially overlie said connecting web.

13. The gasket of claim 7 wherein said connecting
web has a predetermined length, said recesses each
having a depth substantially equal to the length of said

connecting web.
¥ * X * ¥
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