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having an axial length and a transverse length, wherein the transverse length Is longer than the axial length; an annular gasket
contacting the inner surface of at least one segment, the annular gasket including at least one sealing surface directed radially
iInwardly and an outer surface directed radially outwardly; and at least one fastener disposed within at least one fastener hole, each
fastener including a head portion and a shaft portion, each shaft portion including at least one of a threaded portion, a shank
portion, and a collar portion, wherein at least one portion of the shaft portion Is sized to engage at least one fastener hole.



ABSTRACT

A coupling includes at least one segment, each segment including at least one inner surface, at
least one outer surface, at least two ends, and a fastener pad protruding proximate to each end, cach
fastener pad defining a fastener hole, each fastener hole having an axial length and a transverse length,
whercin the transverse length is longer than the axial length; an annular gasket contacting the inner
surface of at least one segment, the annular gasket including at least one sealing surface directed radially
inwardly and an outer surface directed radially outwardly; and at least one fastener disposed within at
least one fastener hole, each fastener including a head portion and a shaft portion, each shaft portion
including at least one of a threaded portion, a shank portion, and a collar portion, wherein at least one

portion of the shaft portion is sized to engage at least one fastener hole.
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COUPLING

FIELD
US Patent Application No. 13/354,464 filed January 20, 2012, US Patent Application No. 13/354.466
filed January 20, 2012 and US Patent Application No. 13/3 54,470 filed January 20, 2012,
incorporated hercin by reference,

[0602] This disclosure relates to piping. Morc specifically, this disclosure relates to pipe coupling.

BACKGROUND
[0003] Pipc clements such as pipes, valves, and melers typically arc not made of one piece. Rather, such
pipe elements arc formed in finite lengths and must be joined. One way of joining such pipe elcments
is through the use of a coupling member. A sealing gasket is typically disposed in a coupling void of

at least one coupling segment which is thereafter tightened around the pipe elements to be joined.

SUMMARY

|0004] Disclosed is a slip-on coupling including at least one segment, each scgment including at least
one inner surface, at least one outer surface, at least two ends, and a fastener pad protruding
proximate to each end, each fastener pad defining a fastener hole, each fastener hole having an axial
length and a transverse length, wherein the transverse length is fonger than the axial length; an
annular gasket contacting the mner surface of at least one segment, the annular gasket including at
least one sealing surface directed radially inwardly and an outer surface directed radially outwardly:
and at lcast one fastener disposed within at least one fastener hole, each fastener including a head
portion and a shalt portion, cach shaft portion including at least one of a threaded portion, a shank
portion, and a collar portion, wherein at least one portion of the shaft portion is sized to engage at
least one fastener hole

[0083] A coupling is discloscd including an annular gasket, the annular gasket including at least once
sealing surface directed radially inwardly and an outer surfacc dirccted radially outwardly; at least
one segment, each segment being approximately semi-circular and includmg at least one inner
surface, at least onc outer surface, and at lcast two ends, each scgment including a fastener pad
protruding proximate to each end, each fastener pad defining a fastener hole, each end including at
least one of a tongue and a groove, each tongue protruding circumferentially from at least one end,

each proove defined circumierentially in at least one end; and at lcast onc fastener, wherein at least

CA 3020608 2018-10-12



one portion of a shaft portion of the fastener 1s sized to engage at least one fastener hole in at least one
scgment.

[0006] An annular gasket ts disclosed including an annular body; a pair of sealing ribs each extending
substantially radially inwardly from the annular body and having an innermost radial extent; and at

least one center rib extending substantially radially inwardly from the annular body, the at least one
center rib having an innermost radial cxtent closer to the annular body than the innermost radial
extent of each of the pair of sealing ribs.

[0007] An annular gasket 1s disclosed including aﬁ annular body and a pair ot sealing ribs extending
substantially radially inward from the annular body, each sealing rib having a sealing ridge, the
sealing ridge of each of the pair of scaling ribs having a sealing surface, wherein the sealing surface is
about cyiindrical at rest.Various implementations described in the present disclosure may include
disclosed herein but will be apparent to one of ordinary skill m the art upon exarmination of the

following detailed description and accompanying drawings. 1t is intended that all such systems,
methods, features, and advantages be included within the present disclosure and protected by the

accompanying clatms.

DESCRIPTION OF THE FIGURES

[B008] The features and components of the following figures arc ilustrated to emphasize the general

principles of thie present disclosure and are not necessarily drawn to scale. Corresponding features
~and components throughout the figures may be designated by matching reference characters for the

sake of cmsis.tency and clarity.

[0009] FIG. 1 is an exploded perspective view of a coupling in accord with onc embodiment of the
current disclosure.

[6016] FI1G. 2 is an outer perspective view of a segment of the coupling of FIG. 1.

(0011] FIG. 3 15 an inner perspective view of the segment él’ FI1G. 2.

[0012] F1(. 4 1s a cross-scctional view of the segment of Fi(G. 2.

10013] FIG. 5 15 a cross-sectional view of a gasket of the coupling of FI1G. |,

[6014] FI1G. 615 a side view of the coupling of FIG. | in an assembled and untightened position.

[6015] FIG. 715 a side view of the coupling of FIGL 1 in an assembled and tightened position, includmg a
cross-sectional view of pipe ¢lements. '

[0016] F1G. 8A 15 a cross-sectional view of the coupling of FiG. 1 before installation on pipe elements.

[0017] FIG. 88 15 a cross-sectional view of the coupling of FIG. | during installation on pipe elements.

[0018] F1G. 8C 1s a cross-sectional view of the coupling of FIG. | during installation on pipe clements.
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H0019] FIG. 8D 1s a cross-sectional view of the coupling of FIG. | during installation on pipe elements.

[0020] F1G. 8E is a cross-sectional view of the coupiing of FIG. | after installation on pipe clements,

[0021] FIG. 9 is a cross-sectional view of the coupling taken in a plane indicated by iine 9 in FI1G. 6.

[6022] FIG. 10 is a partial cross-sectional view of the coupling of FIG. | assembled around pipe
elements and in an untightened position. |

[0023] FIG. 11 is a partial cross-sectional view of the coupling of FI1G. | assembled around pipe

“elements and in a tightened position.
DETAILED DESCRIPTION

[0024] Disclosed is a pipe coupling and associated methods, systems, devices, and various apparatus.
The pipe coupling includes at least one segment, at {east one tightening element, and at least one
gasket. The pipe coupling is adapted to scal pipe elements in end-{o-end relationship. It would be
understood by one of skill in the art that the disclosed pipe coupling is described in but a few
exemplary embodiments among many. No particular terminology or description should be considered
limiting on the disclosure or the scope of any claims is.éuir.'zg, {herefrom.

[0025] One embodiment of a pipe coupling 100 is disclosed and deseribed in FI1G. 1. The pipe coupling
100 of the current embodiment includes two segments 110,110° although any number of segments
1 10 may be used in various embodiments. The current embodiment includes tightening elements or
fasteners that are nut and bolt fasteners. Two holts 120a.b are disposed to interact with nuts 125a,b n
threaded engagement. Various tvpes of tightening elements may be used in various embodiments, and
the disclosure of bolts 120a.b, and nuts 125a.b should not be considered limiting. Fastener pads
130a,b protrude {from scgmcnt | 10 and fastener pads 130a’°.b’ protrude from segment 11907, Fastener
holes 132a,b,a’.b’ arc defined in fastener pads 130a.b,a’. b, respectively. In the current embodiment,
the fastener holes 132a.b,a™.b” are about centered within the fastener pads 130a,b.a’.b’, although they
may be offsct in various embodiments. Although the fastener pads 130a,b,a’,b" and fastener holes
132a.b,a’ b’ are described in the current configuration, various locations and configurations of
fastener pads 130a,b.a’.b" and fastener holes 132a,b.a’ b’ are included in various embodiments. A
gasket 150 is included with the pipe coupling 100. The gasket 150 of the current embodiment 1s
annular and adapted to surround and to scal fluid piping, although various configurations wiil be
included in various embodiments.

[0026] FIGs. 2, 3, and 4 show segment 110. In the current embodiment, segment 1107 15 substantiaily
identical to segment 110, As seen in FIG. 2, each segment 110 includes two ends 203,207 and a
segment body 210 disposed between the two ends 203,207, Each segment 110 1n the current

embodiment is about semicircular, although other configurations may be used in various
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embodiments. Proximate each end 203,207 is a shoulder 213,217 protruding outwardly from the
segment 110. Each shoulder 213,217 provides a connection point for a fastener which, in the current
embodiment, 1s a bolt 120. Each shoulder 213,217 includes fastener holes 132a.b defined in fastener
pads 130a,b.

[0027] Each segment body 210 includes a central portion 21 5 and at least one edge portion 225b (2235a
not shown m FIG. 2). In the current embodiment, the edge portions 225a,b are designed to interact

- with a groove in the pipe elements to be sealed and joined, although some embodiments may be
designed to interact with non-grooved pipe elements.

{0028] As can be seen in FIG. 2, cach fastener hole 132a,b includes a first linear extent or an axial length
233,237 and a second linear cxtent or transverse length 243,247, The axial lengths 233,237 and the
transverse lengths 243,247 arc measured at top surfaces 364,314 of the fastener pads 130a,b. These
dimensions increasc through the fastener pads 130a,b in the current embodiment because they are
cast, and a draft anglc 15 used in casting. In various embodiments, these dimensions may remain
constant if, for example, the fastener holes 132a,b are made via a machining step. In the current
cmbodiment, cach fastener hole 132a,b is about ovular in shape, although other embodiments may
imclude various shapes. The shape of the current embodiment of the fastener holes 132a.b provides
interference with the bolts 120a,b to reduce méking motion, as will be described later with reference
to FI(5. 9. Each segment 110 includes an outer surface 250 and an inner surface 260. A contact
surface 262b (262a shown 1n FIG. 3) is included on the inside of cach edge portion 225a,b. Also seen
in FIGL 2 15 a tongue 280, as will be described in more detail with reference to FIGs. 3. 4, and 6.

{0029] As seen more clearly in FIG. 3, the tongue 280 protrudes from the end 207 of the segment 110,
The shoulder 217 can be seen protruding outwardly from the segment 110. In the current
cmbodtment, the shoulder 217 includes a bottom surface 312 and a top surface 314. The bottom
surface 312 and the top surface 314 are substantially parailel in the current embodiment and are
angled in order to ensure proper alignment upon deformable tightening of the pipe coupling 100, as
will be discussed.. later with reference to FIG. 4. However, in some embodiments, the bottom surface
312 and the lop surface 314 are not angled. A wall 317 of the shoulder 217 is scen along the outside
of the shoulder 217. The wall 317 in the current embodiment defines a draft portion 316 having a
draft angle such that the thickness of the shoulder 217 at a beginning of the draft 318 is thicker than
the thickness at an end of the draft 319. The angle of the draft portion 316 is consistent between the
beginning of the draft 318 and the end of the draft 319 so that the region defining the draft angle is a
lingar taper in the current embodiment, although other shapes may be used in various embodiments. A
radiused portion 321 extends bevond the draft portion 316 to provide an end 334 of the shoulder 217

beyond the fastener hole 132b. The wall 317 includes an outer surtace 322.

-4 .
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[0030] As can be scen from the view of FIG. 3, the shoulder 217 includes a taper portion 326. The taper
portion 326 terminates at the end 334 of the shoulder 217 and melds at the other end with a parallel
portion 327 of the shoulder 217. As previously described, the bottom surface 312 is parallel to the top
surface 314 in the parallel portion 327. A ledge surface 331a,b provides a quick transition to the taper
portion 326, which includes a taper bottom surface 332 that is not parallel 1o the top surface 314, An
inner surface 335b of the fastener hole 132b can also be scen in the current view,

[0031] The tongue 280 includes three portions in the current embodiment: a central portion 342, a first

~ side portion 344, and a second side portion 346. The side portions 344,346 are oriented with respect
to the central portion 342 such that an angle is formed between each. In the current embodiment, the
angle is greater than ninety degrees. The tongue 280 mcludes an outer surface 352, an inner surface
354, and a mating surface 355. The mating surfacc 355 1s angled at a tip angle 430, which s shown in
FIG. 4. The mating surface 355 1s located on a leading edge of the tongue 280,

0032} Shown along the other end 203 is the other shoulder 213, The shoulder includes a bottom surface
362 and a top surface 364 that are substantially parallel. The shoulder 213 includes a draft portion 366
and a radiused portion 371. A taper portion 376 15 included just like with shoulder 203. A paraliel
portion 377 1s also included where the bottom surface 362 is paralicl to the top surface 364 m the
region. Ledge surfaces 381a,b (not shown) are also included just like ledge surfaces 331a,b, and a
taper bottom surface 382 is also included. ' '

[H033] A groove 380 is defined in the shoulder 213, The groove 380 is sized to accept the tongue 280.
The groove 380 mcludes a central wall 392 and two side walls 3'-94,396. The groove 380 15 further
defined by a mating surface 395. In assembly, the mating surface 395 contacts the mating surface
3557 of another segment 110°. A groove shoulder surface 389 is included on the inside of the groove
380. A draft portion 388 can be seen proximate the end of the segment 110 nearest the groove 380,
The draft portion 388 provides a relief from the inner surface 260 to the mating surface 395 to hine up
with the tongue 2807, which 1s shightly set back from the inner surface 260°. The draft portion 388
helps prevent the coupling 100 from pinching the gasket 150 during installation, as pinching of the
gasket 150 can lead to failure of the gasket 150 mcluding shicing and rupture ol the gasket 150. A
draft portion shoulder surface 387a,b (387b not shown) provides the part of the step-down {rom a
shoulder surface 296a,b (296b not shown) to the mating surface 393.

[0034] LEach edge portion 223a,b of the segment [ 10 includes a contacting portion 292a,b and a support
portion 294a,b. The contact surface 262a,b is included at the end of the contacting portion 292a_b.
The shoulder surface 296a (296b not shown) can be seen at the mside end of the support portion 294a
(inside end of the support portion 294b not shown). Three nodes 2972,298a (299a,b and 297b,298b

not shown) protrude from the shoulder surface 296a,b between the support portion 294a,b and the

S5
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contacting portion 292a,b. Each node 297a,b and 298a,b include a width that decreases from the
support partion 294a,b to the contacting portion 292a,b. Aithough the nodes 297a,b, 298a,b, and
299a,b are pyramidal in the current embodiment, they may be various shapﬁ:s N vartous embodiments.

[0035} The gasket 150 is designed to interact with the inner surface 260 of each segment 110 in the pipe
coupling 100, as will be discussed with reference to FIG. 5.

[0036] As seen in the cross-sectional view of FIG. 4, the top surfaces 314,364 and the bottom surfaces
312,362 are aligned at angles 415,416,417,418 with respect to a horizontal axis 420 of the segment
110, A vertical axis 425 is shown for reference. The angles 415,416,417,418 allow for deflection of

- the segment 11{0 in use. in some embodiments, the angles 415,416,417,418 will be zero such that the
{Op surfaces 3 14,364 are aligned with the horizontal axis 420 when no deflection is present. The tip
angle 430 of the tonguc 280 can be seen such that the mating surface 355 is aligned angularly with
respect to the horizontal axis 420. The tip angle 430 is greater than the other angles 415,416,417,418
in the current embodiment, although other configurations may be found in various embodiments.,
When the segment 110 is deflected, the mating surface 355 contacts the mating surface 395 of another
segment 110, In various embodiments, the tip angle 430 is approximately the same as the angles
413,417 of the top surface 314 and bottom surface 312, respectively.

[0037] Also seen 1n cross-sectional view, each fastener hole 132a,b is drafted such that cach fastener
hole 132a.b defines a cone-shaped void that is 'appmximaiely ovular in cross-section, although
various cross-sectional shapes may be found in various embodiments. As‘ such, each fastener hole
F32a,b includes a smaller aperture at the top surface 314,364 than where the fastener hole 132a.b
emerges into the taper bottom surface 332,382 and the bottom surface 312,362. This configuration
may be omitted in various embodiments.

[0038] As can be seen in FIG. 5, the gasket 150 is ring-shaped and includes an annular body 510 having
a radially outer surface 515, The radially outer surface 515 interacts with the inner surface 260 of
~each scgment {10 in the pipe coupling 100. The radially outer surface 515 of the annufar body 510
includes a deformation groove 517. The annular body 510 includes side portions proximate axia! ends
of the annular body 510. Extending substantially radially inward from the side portions of the annular

body 510 are a pair of scaling ribs 520a,b. Each sealing rib 520a,b extends substantially radially
inwardly and increases in thickness from radially outside to radially inside. Each sealing rib 520a,b
also has an axially outer surface 521a,b extending from the radially outer surface 515 to the start of an
axiaily outer drafted edge 522a,b. Each axially outer surface 521a,b is angied with respect to a radial
direction. The angle of each axially outer surface 521a,b is consistent around the entircty of the
annuiar body 510, so that axially outer surfaces 521a,b arc shaped as a truncated cone. In the current

embodiment, each axially outer surface 521,a,b is angled between nincteen and twenty-two degrees

.6 -
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with respect to a radius of the gasket 150, although other configurations may be present in various
embodiments.

[0039} Each sealing rib 520a.b has a sealing rnidge 525a,b éxtenciing axially inward from a radially
inward end 551a,b of each sealing rib 520a,b. Lach sealing ridge 525a,b extends substantially axially
inward from the radially inward end 551a,b of each sealing nb 5203,!3, such that the two sealing
ridges 525a,b extend toward each other. The axially outer drafted edges 522a,b extend from the
radially inward end 551a,b to a contact portion 553a,b. Each axially outer drafted edge 5224.b may be
rounded, slanted, or various shapes in cross-section in various embodiments, Such cross-sectional
shapes transiate to conical and paraboloid shapes in various embodiments, Such shapes are truncated,
as a full cone or parabolowd would not allow insertion of pipe elements in the gasket 130. in the
embodiment shown in FIG. S, the axially outer drafied cdges 522a,b are slanted at an angle
approximately between 27" and 28” from a radial direction, although various other angles may be
present in various embodiments. Contact portions 555a.,b extend along the sealing ridges 525a.b from
the axially outer drafted edges 522a,b to an axially mner drafted edge 527a,b. Lach contact portion
553a.b includes a sealing surface 526a,b facing radially inward and coplanar or collinear with each

other in the cross-sectional view. The coplanar/collinear arrangement in cross-sectional view denotes

surfaces may be of different diameters in various embodiments. The sealing surfaces 526a,b are
intended to contact pipe elements placed inside of the gasket 150 to provide a fluid seal for the pipe
elements. The sealing surfaces 5264a,b face radially inwardfy and extend Substamiall}»‘ axially at rest.
In other words, by “face radially inwardly,” when the sealing surfaces 526a,b are not 1 contact with
pipe elements, the sealing surfaces 526a,b approximate a cyhinder that 1s about coaxsal with the pipe
clements intended to be used with the coupling 106. Thus, the scaling surfaces 526a,b appear as lines
that are paralle]l with the axis of pipe elements 714 in cross-sectional view, as scen in FlGs. 8A-8E.
Any angle with respect to the pipe elements 710 is minimal.

[0040] The onentation of the sealing surfaces 526a.b 15 mtended to ease the insertion of pipe elements
into contact with the sealing surfaces 526a.b of gasket 150, Extending from ¢ach sealing surface
526a.b is the axially imer drafied edge 527a.b. The axially mner drafted edges 527a,b may be
rounded, slanted, or various shapes in cross-section in various embodiments. Such cross-sectional
shapes translate to paraboloid and conical shapes in various embodiments. Such shapes are truncated,
as a full cone or parabolowd would not allow insertion of pipe elements in the gasket 150, The axially
imner drafted edges 327a,b define the termination of the scaling ridge 523a,b along the axially imnward

direction.
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10041] A center rib 530 extends radially inward from the annular body 510. The center b 334 wncludes a
central groove 531 and two sealing members 557a.b which each include a sealing surtace 532a,b.
Each sealing member 357a.b in the current embodiment 15 a rounded protrusion from the central
groove 531. In various embodiments, various shapes and configurations of sealing members 557a,b
may be used, including flattened shapces, combinations of protrusions, and unconnccted surfaces.
among others. The sealing surface 532a,b 15 included on the scaling member 557a,b,respectively. The
central groove 531 is positioned between the sealing surfaces 532a.b such that the sealing surfaces
532a,b of the scaling members 557a,b are capable of contacting the pipe elements and providing
additional sealing interaction therewith.

[0042] Each scaling rib 520a,b has an innermost radial extent as measured from the annular body S10. In

~addition, each sealing rib 520a,b has an edge radial extent as measured from the annular body 510 to
an axially innermost end of each of the axially inner drafted edges 527a.b. The center rib 530 has an
innermost radial extent as measured from the annular body 510. The innermost radial extent of the
center rib 530 is closer to the annular body 510 than the innermost radial extent of each of the pair of
sealing ribs 320a,b. Additionally, in the current embodiment, the innermost radial extent of the center
rib 530 is closer to the annular body 510 than the edge radial extent of each of the pair of sealing ribs
520a,b. The innermost radial extent of the center rib 530 may be as far from the annular body as, or
farther from the annular body 510 than, the edge radial extent of each of the pair of sealing nbs
520a,b in various embodiments. The innermost radial extent of the center rib 530 may also be equaliy
as far from the annular body 510 as the innermost radial extent of each of the pair of sealing ribs
520a,b i1 various embodiments. . |

{0043] The gasket 150 may be made of rubber, plastic, cork, wood, metal, ceramic, polymer, clastomer,
rosin, foam, any combination of the foregoing materials, or any material suitable for sealing two pipe
clements joined in end-to-¢nd relationship. “Pipe elements”™ may mean pipes, valves, meters, or any
other piping joint suitable to be sealed.

[0044] The annular body 510, the sealing ribs 520a,b, and the center rib 530 detine gasket channels
540a,b as seen in FIG. 5. The gasket channels 540a,b are pockets into which flind media may tlow
when the gasket 156G is in use. The gasket channels 540a.b are tubular channels in the current
embodiment but may be various shapes in various ecmbodiments. When placed in seahng contact with
an exterior surface of a pipe element, the gasket channels 540a,b allow some {fluid pressure to aid in
sealing the sealing ridges 525a,b against pipe elements, although such use 1s nol necessary for
successful seal ng of the gasket 150. The center rib 530 decreases in thickness from s radia

outermost 1o its termination radially mward.
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[0043] In addition, when the gasket 150 is in use, the sealing members 537a,b and the groove 331 act to
prevent substantial {luid media flow into the gasket channeils 540a,b. When placed in sealing contact
with exterior surfaces of pipe clements, the sealing surfaces 532a,b of the sealing members 557a,b
prevent substantial fluid media flow into gasket channels 540a.b, retaining fluid media flow in the
groove 531. The gasket, in alternative embodiments, may include a plurality of center ribs, each with
at least one sealing member and at least one sealing surface, which perform the same function as
described above to prevent substantial media flow into the gasket channels.

[0046] One problem that the center rib 530 can alleviate is the buildup of fluids in the gasket channels
540a,b. For example, in applications where fluid media is water in cold temperature environments,
preventing water buildup m the gasket channels 540a,b can lead to damage to the gasket 150 if the
water freczes and, thereby, expands.

[0047] FIG. 6 shows the coupling 100 in an assembled but untightened position. It can be seen in this
view that each top surface 314,314° is parallel to each bottom surface 312.312°, respectively.
Likewise, each top surface 364,364° is parallel to each bottom surface 362,362°, respectively.
However, the fastener pads 130a,b,a2’,b’ are not aligned. In other words, the surfaces of adjacent
fastener pads 130a,b,a’ b are not parallel. As can be seen, top surface 314 is not parallel to top
surface 364 becausc angles 415 and 416 do not align. This angular misalignment allows each segment
110,110 to deflect under tightening pressure of the bolts 120a.b and nuts 125a,b to provide so that
the top surfaces 314,314’ and 364,364" are substantially paralle! when the segments 110,110 are
deformed. In various embodiments, the top surfaces 314,314 and 364,364" may be parallel before
deforming the segments 110,110°. In such embodiments, the top surfaces 314,314° and 364,364" may
be non-paralle] after deflection. .

[0048] As can be seen in FIG. 6, the groove shoulder surface 389 of segment 1107 1s angled so that it
aligns with an outer surface 352" of tongue 280" of segment 1 10 upon dctormation of the scgments
1O, 1107as will be shown below in FIG, 7. Upon deformation of the segments 110,110° {as described
below), the grooved shoulder surface 389 of segment 110 becomes paraliel and flush with outer
surface 3527 of tongue 2807 of scgment 110°, and grooved shoulder surface 389 of groove 380° of

- segment 1107 becomes parallel and flush with outer surface 352 of segment 110,

0049} As can be seen in FIG. 6, the annular nature of the gasket 150 defines a coupling void 410 within
the gasket 150 that is adapted for certain diameters of pipe elements. In practice, when pipe elements
are mtroduced within the gasket 150, they are placed inside the coupling void 410. Also seen in
FIG. 6, a central axis of each of the bolts 120a,b is parallel to the vertical axis 425 such that heads
612a,b of the bolts 120a,b sit at an angle with the top surfaces 314, 316. In alternative embodiments,

the bolts 120a,b may be angled with respect to the vertical axis 425 such that heads of the bolts

..
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1 20a,b sit flush against the top surfaces 314,364, In the current embodiment, the gasket 150 sits
within the segments 110,110°. Each of the sealing surfaces 526a,b of the gasket 150 has the same
cylindrical profile and the same radius as the contact surfaces 262a.b,a’.b’, In alternative
embodiments, the sealing surfaces 526a,b of the gasket 150 may have a smaller or a larger radius than
the contact surfaces 262a,b,2’,b’. In many embodiments, sealing surfaces 526a,b are in contact with
the outer surfaces of the pipe elcments before the ti ghtening clements (bolts 120a,b and nuts 125a,b}
are engaged. In those embodiments, further compression of the gasket 150 will not necessarily
produce a more effective seal. However, in other embodiments, it may be necessary for the segments
110,1107 to compress the gasket 150 to effectuate a useful seal against,the outer surface of the pipe
elements. In many embodiments, sealing surfaces 532a,b are positioned in contact with or slightly
above contact with the pipe elements. In those embodiments, deformation of the gasket 150 is
necessary 10 secal the sealing surfaces 332a.b against the pipe elements. In some embodiments,
howcver, sealing surfaces 532a.b are in sufficient engagement with the pipe clements prior to
engagement of the tightening elements (bolts 120a.b and nuts 125a.b) so that further tighiening does
not necessarnily effectuate a better seal.

[0050] Upon compression of the gasket 150 by the segments 110,110, the gasket 150 will most naturally
deform from about circular in shape to an oblong shape. In most applications, compression by the
segments 110,110 on the gasket 150 will compress the gaske! along the vertical axis 4235, but the
gasket 150 wilf tend to extend along the horizontal axis 420. This occurs particuiarty because the
segments 110,110° {irst contact the pipe elements-—-and, thus, first compress the gasket 150—at a
point central to the segiments 110,110°. As shown ia FIGs. 4 and 6, the tongues 280,280° of the
segments 110.110° extend beyond the honzontal axis 420, thereby preventing the annular
deformation of the gasket [50. Deformation of the gasket 150 is properly directed to the deformation
groove 517 by the tongue 280 and groove 380 configuration of the coupling 100. The restraint apainst
oblong deformation provided by the tongues 280,280° promotes more uniform compression of the
gasket 150 against the pipe elements, thereby providing a more reliable seal.

[0051] Tightening of the tightening clements (bolts 120a,b and nuts 125a,b) seats the gasket 150 against
the pipe elements. When the segments 110,110’ are properly deformed and the pasket 150 is properly

- seated, the coupling 100 restrains the pipe clements from pullout because the contacting portion
292a,b.a’,b’ (not shown in FIG. 6) of each segment 110,110° is seated inside at least one groove of at
least one pipe clement, The gasket 150 is compressed in scaled engagement with the pipe elements. In
some embodiments, the sealing members 3537a,b may be replaced by a single sealing member that

exiends between the two pipes. Such deformation allows heads 612a,b of the bolts 120a,b to seat
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tlush against the top surfaces 314,364 of segment 110 while nuts 125a,b scat flush against the top
surfaces 314°,364° of segment 110°,

[0U32] When properly seated, media (such as water, gas, or other fluid) may be aliowed to flow through
the pipe elements. The gasket 150 seals such media in at least one of two ways. If the gasket 150 is
compressed so that sealing surfaces 532a,b of the sealing members 557a,b are properly seated against
the outside of the pipe elements, such scaling interaction may be sufficient to contain the media inside
the pipe clements without breaching the joint. In some applications, such sealing engagement may be
impossible 1o attain, or the pressure of media within the pipe elements may be too great for such a
sealing engagement to effectuate a proper seal. In such applications, media may travel past the sealing
members 557a,b and into the gasket channels 540a.b. '

[0053] Hf media passes into the gasket channels 540a,b, there are two safeholds against leakage. First, in
many applications, sealing surfaces 526a,b are 1n sealing engagement with the pipe elements prior to
compression of the gasket 150 by the segments 110,110, and further compression of the gasket 150

- enhances such sealing engagement. In other applications, scaling engagement of the gasket 150 with
the pipe elements is achieved by compression of the gasket 150 by the segments 110,110°, Second, if
media passes into the gasket channels 540a,b, it is assumed that such media is of a higher pressure
than atmospheric. As such, the higher pressure in the gasket channels 540a,b further forces the sealing
ridges 525a.b against the pipe elements. The higher pressure results in an even more effective seal by
using the pressure of the media inside the pipe elements to effectuate a more complete seal. 11 liguid
media s found in the pipe, such liquid may provide additional air-tight seal to further aid the
engagement of the gasket 150 with the pipe elements. In some embodiments, gas-proofing grease
may be applied to the contact surfaces 526a,b and 532a,b to aid in sealing. In many embodiments,
grease 1s unnecessary.,

|0054] In the current embodiment, the coupling 100 is assembled in the untightened position of FiG. 6
before use. In other embodiments, the coupling 100 may be assembled in various pieces as part of the
method of use. '

[8055] The coupting 100 in FIG. 7 is shown tightencd and deformed around a pair of pipe elements
710b,a (710a not shown in FIG, 7). The scgments 110,110 in the current view are fully deformed in
the current embodiment, and contact surfaces 262b.a’ touch a groove surface 714b,a {714a not shown

i FIG. 7). which is the outer surface of the pipe element 710 within the groove 720b,a (not shown in
FIG. 7). Contact surface 262a of segment 110 and contact surface 262b° of segment 1107 are not
shown in FlG. 7 because they are obstructed by the view. As described above, in some embodiments,
the shoulder surtaces 296a,b,a’,b” may contact an outermost surface of cach pipe element 710a.b

outside of the groove 720b,a (not shown in FIG. 7), and the contact surfaces 262a,b,a’,b’ may never
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contact the groove surface 714a,b of ecach pipe element 710a,b within cach groove 720a,b. In other
cmbodiments, the contact surfaces 262a,b.a’, b’ contact the groove surfaces 714a,b.

[0056] When the scgments 110,110 travel toward each other and deform under the tightening of the
tightening elements (nuts 120a,b and bolts 1235a,b), the gasket 150 is deformed in accord therewith. In
some embodiments, a rigid or semi-rigid gasket 150 may be included. The process for
accommodating such a2 material may be altered from that described hercin. The gasket 150 includes
the deformation groove 517 to allow a place for material to go upon deformation of the gasket 150.

[0057} Installation of the coupling 100 on the pair of pipe elements 710ab is illustrated in FIGs. 8A-8E.
For the current embodiment, the coupling 100 is introduced to a pair of pipe elements 710a,b in the
preassembled but untightened position of FIG. 6. Each pipe e]ement 710a,b may include at least one
groove 720a,b for alignment with contact surfaces 262a,b,a’,b’. In the currently described method, the
coupling 100 is aligned with an end 725a of the first pipe element 710a as shown in FIG, 8A. The
coupling 100 is installed by placing the end 725a of the first pipe element 710a in the coupling void
41U and forcing the coupling 100 onto the first pipe element 710a as shown in FIG. 8B. As scen in

- F1G. 8B, sealing surfaces 526a,b and sealing surfaces 532a,b arc a small distance away from an outer
surface 715a of the first pipe element 710a, although the sealing surfaces 526a.b and 532a,b may
contact the outer surface 715a in some embodiments, In the currently-deseribed method, the entire
coupling 100 is forced beyond the groove 720a of the first pipe clement 710a so that the contact
surtaces 262b,b’ have passed the groove 720a. In some embodiments, it may not be necessary to force
the entire coupling 100 beyond the groove 720a. As seen in FIG. 8C, the second pipe element 710b
having an end 725b is introduced in end-facing relationship to the end 725a of the first pipe element
710a. In the current embodiment, the pipe elements 710a,b are approximately the same diameter,
although non-uniform diameter pipe elements may be joined in various embodiments. In the current
crmbodiment, cach pipe clement 710a,b has ends 725a,b that are flared slightly. Grooves 720a,b can
be formed in one of two ways: rolled or machined. If the grooves 720a,b are machined. the pipe
clements 710a,b are unlikely to have flares on the ends 725a,b as shown. However, if the grooves
720a,b arc rolied, the pipe elements 710a,b are more likely to have flarcs on the ends 725a,b. As such,
the coupling 100 of the current embodiment is designed to accommodate the potential flaring of ends
725a,b. The coupling 100 is sized to fit over the largest possible flare of the ends 7254,b in the current
cmbodiment based on standard tolerancing for creating the grooves 720a.b,

[0058] When the second pipe element 710b is about aligned with the first pipe element 710a, the
coupling 100 is moved so that the gasket 150 is aligned on outer surfaces 715a,b over the ends 725a.b
of the pipe elements 710a,b and with the contact surfaces 262a,b.a’,b’ aligned with the grooves

720a,b, as shown in FIG. 8D. As seen in FIG. 8E, when the segments 1 10,110° are clamped down, the
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gasket 150 deforms into sealing engagement the outer surfaces 7135a,b of the pipe elements 710a,b
and the contact surfaces 262a.b,a’,b’ sit within the grooves 720a,b and touch groove surfaces 714a,b.
In various cmbodiments, the contact surfaces 262a.b,a’b’ may not touch groove surfaces 714a,b upon
clamping down the segments 110,100°.

[0059] Several features of the gasket 150 case instaliation as described. Friction can cause installation of
rubber gaskets to bind against outer surfaces 715a,b of pipe elements 710a,b. With reference to
FIG. 3, FI1G. 5, FIG. 6, and the method previously described with FIGs. 8A--8E, axially outer drafted
edges 522a,b and axially inner drafted edges 527a,b are both drafted to ease the pipe elements 710
into the coupling void 410. Axially outer drafted edges $22a,b and axially inner drafted edges 527a,b
also help to preveat rallover of the sealing ridges 525a,b of the gasket 150 during sliding on and off,
as the drafied profiles are less likely to bind against the outer surfaces 715a,b of the pipe elements
710a,b. Additionally, contact portions 555a.b are substantially paraliel to the outer surface 715a.b of
the pipe clements 710a,b even when the gasket 150 is not seated on a éipe elements 710a,b.
Additionally, the configuration of the center rib 530 with respect to the seahing ribs 527a.b, as
discussed above with reference to FIG. S, prevents the center rib 530 from obstructing the installation

- of the coupling 100 by providing limiting contact between the center rib 530 and the outer surface
715a.b of pipe elements 710a,b before deformation of the gasket 150, When the sczments 110,110
are clamped down, the gasket 150 deforms, and the center rib 530 contacts the outer surface 715a,b of
pipe clements 710a,b. This configuration allows the gasket 150 to slide onto the pipe elements 710a,b
without biasing the sliding in one direction and prevents binding of the sealing ridges 525a,b during
installation. These features prevent the gasket 150 from rolling over when the coupling 100 is
installed on the pipe elements 710a,b and allows the ga's.ket 150 to be properly placed over the joint
between the pipe elements 710a.b for proper sealing, among other advantages. When the gasket 150
is properly aligned over the joint, each of the sealing members 557a,b may contact the outer surface
715a,b of one pipe clement 710a,b or may be aligned above the surface 710a.b of the pipe elements
715a.b. However, the alignment of the sealing members 537a.b is not critical to effectuate a seal of
the joint,

[0060] When thé coupling 100 1s aligned on the joint of the pipe clements 710a,b, the tightening
clements are used to draw the segments 110,110" together. In the current embodiment, this takes the
form of nuts 125a.b tightening down on bolts 120a.b to compress the fastener pads 130a.b.2’.b’
toward each other. In some embodiments, the coupling 100 is rigid and includes no deflection of the

- segments 10,1107, In the current embodiment, the engagement of the tightening elements (bolts
120a,b and nuts 1258,b) first cause the segments 110,110 to travel toward each other. When the

segments 110,110° contact the pipe elements 710a,b, the segments [10,110” deform (detlection) untii
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~ each segment 110,110 1s in the desired engagement with the pipe elements 710a,b. The deformation
of the segments 110,110° can be seen by comparing FIGs. 6 and 7. The contact surfaces 262a.b,a’. b’
contact groove surfaces 714a,b of the grooves 720a,b in the pipe elements, at which time the
scgments 110,110° begin deflection. In some embodiménts, shoulder surfaces 296a,b,a’,b’ (refer to
FI1G. 4 for the location of shoulder surfaces 296a,b,a’ b’} contact the outer surface of the pi ne
clements such that the contact surfaces 262a,b,2’,b" never contact the groove surfaces 714a.b.

[0061] As can be seen in FiG. 7, the segments 110,110’ may deflect so that bottom surfaces 362.362° arc
in contact with bottom surfaces 312°,312, respectively, in some embodiments. This confipuration
need not be present in all embodiments. In some embodiments. the mating surfaces 355,355 will
contact mating surfaces 395° 395, respectively, before the bottom surfaces 362,362 contact bottom
surfaces 312,312, respectively. In some embodiments, bottom surfaces 362,362° will contact bottom
surfaces 3127312 before mating surfaces 335,355’ contact mating surfaces 395°,395, respeetively.
Because of the deflection and deformation of the segments 110,110°, tl;e angles 415,416,417,418, as
pointed out in FIG. 4 (angles 415°,4167,417°,418" not shown), are reduced as the top surfaces
314,314° and 364364’ and the bottom surfaces 312,312 and 362,362’ approach a position paralle]
with the horizontal axis 420. As shown, mating surfaces 355,355 are in contact with mating surfaces

- 3957395, respectively, as well.

j0062] Seen-in the cross-sectional view of FIG. 9, each bolt 120a.b (b not shown in FIG. 9) includes a
hcad 612a,b (b not shown in FIG. 9), a threaded portion 810a,b (b not shown in FiG. 9), a shank
portion &15a,b (b not shown in FIG. 9), and a collar portion 820a,b (b not shown in FIG. 9).
Combined together, cach threaded portion 810a,b, shank portion 815a,b, and collar portion 820a,b is
termed the shaft portion. Each shaft portion may omit any combination of the threaded portion 810,
shang portion 815, and collar portion 820 in various embodiments, The nuts 125a.b (b not shown in
FI1G. 9) engage the bolts 120a,b (b not shown in FIG. 9) along part of the threaded portion §10a,b.
Tightening of the nuts 125a,b compresses the fastener pads 130a,b,a’ b’ and deforms the segments
110,110 to conform to the shape of the pipe elements, as previously described.

{0003] As previously deseribed, when the coupling 100 is installed onto pipc elements, the assembled
and untightened coupling 100 is installed over the edge of the first pipe element 710a until it passes
completely over any groove 720a in the first pipe elcment 710a after which the second pipe element
710b is placed end-facing to the first pipe element 710a. The coupling 100 is then slid into position
straddling the first and second pipe elements 7 ] 0a,b. Although {(as previously described) it is common
for gaskets to bind during such installation, it is also possible for friction to cause rocking of the

- segments 110,110° not only against any gasket but also against the exterior of the pipe elements

710a,b. If a leading edge of one segment 110,110 catches against the exterior of the pipe element
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710a.b, the segments 110,110 have a tendency to rock with respect to each other. Rocking of
segments 110,1107 can cause additional binding of the gasket 150, making instaliafion of the
coupling 100 difficult and potentially damaging to components of the couphing 100, including the
gaskel 150.

[0064] The shape of the tastencr hole 132a (sec FIG. 2) inciudes an axial length 233 (axial length 237 of
fastener hole 132b not shbwn) that tends {o prevent such rocking of the segments 110, For the
[asteners of the current embodiment, each of the heads 612a.b, threaded portions 810a,b, and shank
portions 8135a.b are symmetrical about the center of the bolt 120a.b. respectively. The shank portions
815a,b are cylindrical, the threaded portions 810a.b are eylindrical except that cach has threading
along its outermost edge, and the heads 612a,b are cross-sectionally circular at cross-sections taken
orthogonal to the center axis. Howevcer, the collar portions 820a.b are not cylindrical but instead
include a profile approximating that of the fastener holes 132a,b as measured at the top surfaces
364,31 4 Each collar portion 820a,b includes an axial length 830a,b that is about the same as the
diameter of the shank portions 815a,b. The collar portions 820a.b also include a transverse length (not
shown) that is proportionally larger than the axial length 830a,b. The axial length 830a.b of each
collar portion 820a.b may be smaller than the axial length 233,237 of cach fastener hole 132a,b, the
transverse length of each collar portion 820a,b may be smaller than the transverse length 243,247 of
cach fasiener hole 132a,b, and the axial length 233,237 of cach fastener hode 132a.b 15 smaller than
the transverse length 830a,b of each collar portion 820a,b.

18065] The arrangement of each collar portion 820a.b cngages the fastener hole 132a.b in assembly and
retains the bolt 120 in a fixed arrangement with respect to the segment 110 1in each fastener hole
132a,b. This allows a user to tighten the nuts 125a,b without need to restrain the bolts 120a.b, as the
collar portions 820a,b retain the bolts 120a,b through interaction with the fastener holes 132a.b. This
result occurs becausc the axial length 233,237 of each fastencr hole 132a.b 15 smaller than the
transverse length 830a,b of each collar portion 820a.b. Such an arrangement would result even if the
orientation of the fastener holes 132a.b were at a difterent angle.

|0666] However, the arrangement as displayed also prevents the rocking of the segments 1101107 by
keeping the shank portions 815a,b, the collar pontions 820a,b, and the threaded portions 810a,b in
close proximity to the inner surfaces 333a,b,a’,b” of the fastencr holes 132a,b,a’.b”. Should one of the
segments | 10,110 begin a rocking motion, at least one of the inner surfaces 335a,b,a’,b" will contact
at least one of the bolts 120a,b along at least one of the collar portions 820a.b, the shank portions
815a,b, and the threaded portions 810a,b thereby providing a mechanical stop to prevent further
rotation of the segments 110,110° with respect to the bolts 120a,b and. thereby, with respect to the

- other segment 1107110,
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[0067] Although all sides of the fastencr holes 132aba’.b’ are shown as drafied wn: the current

cmboediment, some stdes may be dratted or may be parallel in various embodiments. For example, in

- the current embediment, fastener holes 132a,b,a’.b’ are drafted because the scgments 110,1107 are
cast. However, if fastener holes 132a,b,a’,b’ were machined, it would not be nccessary to draft the
tastcner holes 1. Zé,b,a’,b’.

[0068] As seen in FIG. 10, each pair of contact surfaces 262a,b and 262a°.b° (262b and 262b° shown in
1"'1Gs. 10 and 11) defines a predeformation radius [001,1001°, Likewise, each pipe clement 710a,b
gefines a radius 1002a,b. In the current embodiment, when the coupling 100 1s in the untightened
respectively, 1s greater than the radii 1002a,b of the pipe elements 710a,b. Groove radin 1003a,b arc
also shown on the pipe elements 710a.b, respectively. Because the predeformation radn 1601,1601
arc larger than the radi 1002a,b, the coupling 100 can be more easily maneuvered over each pipe
element 710a,b as described more thoroughly with reference to FiGs. 8A-8L:. Having larger
predeformation radii 1001,1001° than radi: 1002a,b allows the coupling 100 to be slid onto the pipe
clements 710a.b as a preassembled unit. As described above, (mcé the couphing 100 is aligned over
the pipe elements 710a,b, no further assembly of the couphng 100 1s required. fnstead, the user need
only tighten the nuts 125a,b on the bolts 120a,b to sccure the coupling 100 in sealing engagement
with the pipe elements 710a,b.

[0069] As scen in FIG. U1, once the nuts 125a.b are tightened onto the bolts 120a.b, each segment
110,110 of the coupling 100 deforms in conformity with the grooves 720a.b. Once deformed, a
postdeformation radius 1101,11017 s defined by each pair of contact surfaces 262a,b and 2623’ .b°
(262b and 262b° shown m FIGs. 10 and 11}, respectively. In the current embodiment, each
postdeformation radius 11011101 is equal to the groove radi 1003a,b because the contact surfaces
262a,b,a’,b” contact the groove surfaces 7ida,b, In embodiments where the contact surfaces
262a,b,a’ b’ do not contact the groove surfaces'”?léla,bﬁ the postdeformation radu 1101,1101° may be
larger than the groove radii 1003a,b. Although not required in all embodiments, the postdeformation
radn 101,1101° will fikely be smalier than the radii 1002a,b even if the postdeformation radi
LIO1.1101° 1s farger than the groove radn 1003a,b.

[0070] This assembly configuration represents one of many possible assembly configurations. One
skilled in the art will understand obvious variations of this assembly configuration are included within
this disclosure, including variations of steps, combinations of steps, and dissections of steps, among

others. Where materials are chosen for the ciements of this assembly-—-particularly, rubber, metal, and

previously disclosed, the gasket 150 may be made of rubber, plastic, cork, wood, metal, ceramic,
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polymer, elastomer, rosin, foam, any combination of the foregoing materials, or any material suitable
for sealing two pipe clements joined in end-to-end relationship. The segments 110,110" may be madc
of cast iron, steel, aluminum, titanium, copper, brass, various plastics, polymers, resins. or any
material of sufficient strength to withstand the tightening load of the fasteners.

[0671] It should be emphasized that the embodiments described hercin are mercly possible examples of
implementations, merely set forth for a clear understanding of the principles of the present disclosure.
Many variations and modifications may be made to the described embodiment(s) without departing
substantially from the spirit and principles of the present disclosure. Further, the scope of the present
disclosure is intended to cover any and all combinations and sub-combinations of all clements,
fcatures, and aspects discussed above. All such modifications and variations are intended to be
included herein within the scope of the present disclosure, and all possible claims to individual
aspects or combinations of elements or steps are intended to be supported by the present disclosure.

[0672] One should note that conditional language, such as. among others, “can.” “could,” “might,” or
“may,” unless specifically stated otherwise, or otherwise understood within the context as used, is
generally intended 1o convey that certain embodiments include, while other embodiments do not
inciude, certain features, elements and/or steps. Thus, such conditional language is not generally
intended to imply that featurcs, elements and/or steps are in any way required for onc or more
particular embodiments or that one or more particular embodiments necessarily include logic for
dectding, with or without user input or prompting, whether these features, elements and/or steps are

included or are to be performed in any particutar embodiment.

[0073] Various implementations described in the present disclosure may include additional systems,
methods, features, and advantages, which may not necessarily be expressly disclosed herein but will
be apparent 1o one of ordinary skill in the art upon examination of the following detailed description
and accompanying drawings. It is intended that all such systems, methods, features, and advantages

be included within the present disclosure and protected by the accompanying claims,
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CLAIMS

L. An annular gasket comprising:
an annular body;
a pair of sealing ribs each extending substantially radially inwardly from the annular body and
having an innermost radial extent; and
at least one center rib extending substantially radially inwardly from the annular body, the at least
one center rib having an innermost radial extent closer to the annular body than the

innermost radial extent of each of the pair of sealing ribs.

2. The gasket of claim 1, wherein the at least one center rib includes a central groove.

3.. The gasket of claim 1, wherein the at least one center rib includes at least one sealing surface.

4, The gasket of claim 3, wherein the at least one sealing surfaces include two sealing surfaces.

5. The gasket of claim 3, wherein the annular body, the at least one center rib, and the pair of sealing

ribs define a pair of gasket channels.

6. The gasket of claim 1, wherein the pair of sealing ribs extend from side portions of the annular
body. .
7. The gasket of claim 1, wherein the pair of sealing ribs include a sealing ridge at a radially inward

end of each of the pair of sealing ribs.

8. The gasket of claim 7, wherein the sealing ridge of each of the pair of sealing ribs extends

substantially axially inwardly from the radially inward end of each of the pair of sealing ends.

9. The gasket of claim 7, wherein the sealing ridge of each of the pair of sealing ribs includes a

sealing surface and wherein each sealing surface is about cylindrical at rest.

10. The gasket of claim 9, wherein the sealing surfaces of the pair of sealing ribs are coannular at

rest.
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11. The gasket of claim 7, wherein the sealing ridge of each of the pair of sealing ribs includes an

axially outer drafted edge.

12. The gasket of claim 7, wherein the sealing ridge of each of the pair of sealing ribs inciudes an

axially inner drafted edge.

13. An annular gasket comprising:
ém annular body and
a pair of sealing ribs extending substantially radially inward from the annular body, each sealing
rib having a sealing ridge, the sealing ridge of each of the pair of sealing ribs having a

sealing surface, wherein the sealing surface is about cylindrical at rest.

14. The gasket of claim 13, wherein the sealing surfaces of the pair of sealing ribs are coannular at
rest.

15. The gasket of claim 13, wherein the pair of sealing ribs extend from side portions of the annular
body.

16. The gasket of claim 13, wherein each of the pair of sealing ribs includes an outer surface and

wherein an angle drawn between the outer surface of each of the pair of sealing ribs and a radial

direction 1s between 19° and 22°.

17. The gasket of claim 13, wherein the sealing ridge of each of the pair of sealing ribs extends

axially inwardly from a radially inward end of each of the pair of sealing ribs.

18. The gasket of claim 13, wherein the sealing ridge of each of the pair of sealing ribs includes an

axially outer drafted edge.

19, The gasket of claim 18, wherein the axially outer drafted edge of each of the pair of sealing ribs
extends from an axially exterior edge of each of the sealing surfaces of each of the pair of sealing

ribs.
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20. The gasket of claim 13, wherein the sealing ridge of each of the pair of sealing ribs includes an

axially inner drafted edge.

21. The gasket of claim 20, wherein the axially inner drafted edge extends from an axially interior

edge of each of the sealing surfaces of each of the pair of sealing ribs.

22. An annular gasket comprising:
an annular body;
a pair of sealing ribs extending substantially radially inwardly from the annular body, each
sealing rib having a sealing ridge, the sealing ridge of each of the pair of sealing ribs

having an axially outer drafted edge.
23. The gasket of claim 22, wherein each axially outer drafted edge is conical.

24. The gasket of claim 22, wherein an angle between each axially outer drafted edge and a radial

direction is between 27° and 28°.

23. The gasket of claim 22, wherein the sealing ridge of each of the pair of sealing ribs includes an

axially inner drafted edge.
26. The gasket of claim 25, wherein the axially inner drafted edge is flat

27. The gasket of claim 22, wherein the sealing ridge of each of the pair of sealing ribs extends

axtally inwardly from a radially inward end of each of the pair of sealing ribs.

28. The gasket of claim 27, wherein the sealing ridge of each of the pair of sealing ribs includes a

sealing surface and wherein the sealing surface is about cylindrical at rest.

29. The gasket of claim 22, wherein the pair of sealing ribs extend from each axial side of the annular
body.
30. The gasket of claim 22, wherein the pair of sealing ribs each include an outer surface and wherein

an angle between the outer surface of each of the pair of sealing ribs and a radial direction is

between 19° and 22°.
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31. A pipe coupling system comprising:
a first pipe having an outermost surface;
a second pipe having an outermost surface; and
a coupling comprising:
a coupling segment; and
an annular gasket comprising:
an annular body; and

a pair of sealing ribs extending substantially radially inward from the annular body, each sealing
rib increasing in axial thickness from the annular body to a radially inward end of each
sealing rib radially inside from the annular body, each sealing rib having a sealing ridge
connected to the radially inward end thereof, each sealing ridge having a sealing surface,
each sealing ridge decreasing in axial thickness from the radially inward end of each

sealing rib to the sealing surface of each sealing ridge,

wherein the sealing surface of each sealing ridge is coannular in an undeformed state, the sealing
surface of each sealing ridge having a diameter greater than a diameter of the outermost

surface of the first pipe and a diameter of the outermost surface of the second pipe,

wherein in the undeformed state the annular gasket is configured to slide over the diameters of the
outermost surfaces of the first pipe and the second pipe without contacting the outermost

surfaces of the first pipe and the second pipe.

32. The pipe coupling system of claim 31, wherein the pair of sealing ribs extend from side portions

of the annular body.

33. The pipe coupling system of claim 31, wherein each sealing rib includes an outer surface and

wherein an angle drawn between the outer surface of each sealing rib and a radial direction is

between 19° and 22°.
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34.

33.

36.

37.

38.

39.

40.

41].

The pipe coupling system of claim 31, wherein each sealing ridge includes an axially outer

drafted edge.

The pipe coupling system of claim 34, wherein the axiél]y outer drafted edge of each sealing

ridge extends from an axially exterior edge of each of the sealing surfaces of each sealing ridge.

The pipe coupling system of claim 31, wherein each sealing ridge includes an axially inner

drafted edge.

The pipe coupling system of claim 36, wherein each axially inner drafted edge extends from an

axially interior edge of each of the sealing surfaces of each sealing ridge.

The pipe coupling system of claim 31, further comprising a center rib extending radially inward
trom the annular body, wherein the center rib decreases in axial thickness from radially outside to

radially inside.

The pipe coupling system of claim 31, wherein each of the first pipe and the second pipe includes

a flare.

The pipe coupling system of claim 31, wherein at least one of the first pipe and the second pipe

comprises conically flared ends.

A pipe coupling system comprising:

a first pipe having an outermost surface;

a second pipe having an outermost surface; and
a coupling comprising

a coupling segment; and

an annular gasket having an innermost diameter greater than a diameter of the outermost surface
of the first pipe and a diameter of the outermost surface of the second pipe, the annular

gasket comprising:
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42.

43.

44,

46.

47.

an annular body; and

a pair of sealing ribs extending substantially radially inward from the annular body, each sealing
rib increasing in axial thickness from the annular body to a radially inward end of each
“sealing rib radially inside from the annular body, each sealin-g rib having a sealing ridge
connected to the radially inward end thereof, each sealing ridge having a sealing surface,
each sealing ridge decreasing in axial thickness frofn the radially inward end of each
sealing rib to the sealing surface of each sealing ridge, each sealing ridge having an
axially outer drafted edge angled at a non-zero aﬁgle with respect to a radial axis

perpendicular to a main axis of revolution of the annular gasket,

wherein in an undeformed state the annular gasket is configured to slide over the diameters of the
outermost surfaces of the first pipe and the second pipe without contacting the outermost

surtaces of the first pipe and the second pipe.
The pipe coupling system of claim 41, wherein each axially outer drafted edge is conical.

The pipe coupling system of claim 41, wherein an angle between each axially outer drafted edge

and the radial axis is between 27° and 28°.

The pipe coupling system of claim 41, wherein each sealing ridge includes an axially inner

drafted edge.

The pipe coupling system of claim 44, wherein the axially inner drafted edge of each sealing

ridge 1s conical.

The pipe coupling system of claim 41, wherein each sealing ridge extends axially inwardly from

the radially inward end of each sealing rib.

The pipe coupling system of claim 46, wherein the sealing surface of each sealing ridge is

cylindrical in the undeformed state.
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48.

49,

50.

S1.

52.

The pipe coupling system of claim 41, wherein the pair of sealing ribs each include an outer

surface and wherein an angle between the outer surface of each sealing rib and the radial axis is

between 19° and 22°.

The pipe coupling system of claim 41, wherein the axially outer drafted edge of each sealing

ridge extends from the radially inward end of each sealing rib to the sealing surface of each

sealing ridge, and wherein each radially inward end is axially and radially outside compared to

each of the sealing surfaces.

The pipe coupling system of claim 49, wherein the sealing surface of each sealing ridge are

coannular 1n the undeformed state.

The pipe coupling system of claim 41, wherein each of the first pipe and the second pipe includes

a flare.

The pipe coupling system of claim 41, wherein at least one of the first pipe and the second pipe

comprises a conical flare.
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