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ENCAPSULATION SLEEVE GASKET ASSEMBLY
WITH REMOVABLE INNER LAYER

TECHNICAL FIELD

[0001] The present invention relates generally to the field of fluid conduit repair and
coupling sleeves, and more particularly to an improved pipe coupling sleeve and gasket

assembly.

BACKGROUND ART

[0002] Split repair and encapsulating sleeves or clamps are used in the repair or
reinforcement of pipes. For example, conventional assemblies for coupling and sealing
adjacent ends of two adjacent pipe sections include a sleeve, shell or collar with each pipe
end extending into a respective end of the sleeve. Gaskets are placed between the sleeve and
each pipe end, respectively, such that tightening the sleeve to the pipe sections compresses
the gasket against the pipe ends, thereby sealing the pipe coupling to the pipes.

[0003] Some split ring type pipe couplings utilize a gasket having a plurality of layers
integrally connected to each other. The inner layer typically defines an opening adapted to
receive small diameter pipe ends and, when it is desired to couple a larger diameter pipe end
than cannot fit through the inner layer opening, one or more of the layers may be manually
removed from the gasket to increase the size of the gasket opening to accommodate the larger
diameter pipe.

[0004] U.S. Patent No. 6,168,210, entitled “Pipe Coupling,” discloses a sleeve, flanges
and gaskets that are coupled together via bolts to compress the gaskets against pipe ends as
the flanges are drawn towards each other. U.S. Patent No 4,391,458, entitled “Pipe Coupling
With Gasket Locating Means,” discloses a pipe coupling having a split housing surrounding a
split-ring gasket.

[0005] U.S. Patent Application Publication No. 2010/0327576, entitled “Pipe Coupler
and Gasket With Positive Retention and Sealing Capability,” discloses a coupler which
provides positive retention of a gasket about the circumference of the coupler. U.S. Patent
No. 8,776,351, entitled “Split-Ring Gland Pipe Coupling With Corrugated Armor,” discloses
a pipe coupling for coupling adjacent ends of a pair of pipes that includes a sleeve, a split-
ring gland positioned around one of the ends of the sleeve, and an annular gasket positioned
within the split-ring gland and configured to be compressed by the split-ring gland for sealing

one pipe end to the sleeve.
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BRIEF SUMMARY OF THE INVENTION

[0006] With parenthetical reference to corresponding parts, portions or surfaces of the
disclosed embodiment, merely for the purposes of illustration and not by way of limitation,
an improved conduit coupling assembly (115) configured to clamp to a fluid conduit (19,
119) oriented about a longitudinal axis (x-x) is provided comprising: a first arcuate sleeve
member (16A); a second arcuate sleeve member (16B); a connecting assembly (18, 28A,
28B) coupling the first sleeve member to the second sleeve member and configured to tighten
the first and second sleeve members to a fluid conduit from a non-actuated position to a
tightened position; an arcuate radial-split gasket (125A, 125B) configured to be positioned
between the first and second sleeve members and the fluid conduit; the gasket comprising a
radial-split arcuate outer gasket layer (140) and a separate radial-split arcuate inner gasket
layer (130); the outer gasket layer having an inner circumferential surface (142, 146, 150) and
an outer circumferential surface (152, 156); the inner gasket layer having an inner
circumferential surface (132) and an outer circumferential surface (134A, 134B, 134C); the
inner and outer gasket layers configured to be selectively disengaged from each other; and the
inner circumferential surface of the outer gasket layer and/or the outer circumferential surface
of the inner gasket layer comprising a plurality of circumferentially spaced retaining
protrusions (161A, 161B, 161C) interfacing between the inner and outer gasket layers to
maintain angular alignment (166A, 166B, 166C) of the inner and outer gasket layers about
the longitudinal axis.

[0007] The outer circumferential surface of the inner gasket layer may comprise a
plurality of radially protruding circumferentially spaced spokes (161A, 161B, 161C)
interfacing with the outer gasket layer to maintain the angular alignment of the inner and
outer gasket layers about the longitudinal axis. The inner circumferential surface of the outer
gasket layer may comprise a plurality of circumferentially spaced cavities (162A, 162B,
162C) configured to receive the protruding circumferentially spaced spokes of the inner
gasket layer to maintain the angular alignment of the outer gasket layer and the inner gasket
layer about the longitudinal axis. The circumferentially spaced spokes of the inner gasket
layer and the circumferentially spaced cavities of the outer gasket layer may be
correspondingly located about the longitudinally extending axis and in mating engagement to
maintain the angular alignment of the inner and outer gasket layers about the longitudinal
axis such that the radial-split (126B) of the outer gasket layer and the radial split (126A) of

the inner gasket layer are aligned on a common radius (165) about the longitudinal axis.
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[0008] The outer circumferential surface of the outer gasket layer may comprise an
inwardly extending circumferential groove (160) therein. The annular groove may have a
circumferential arc length about the longitudinal axis substantially less than the outer
circumferential surface of the outer gasket layer about the longitudinal axis. The outer gasket
layer may have a maximum axial width (127B) and the inner gasket layer may have a
maximum axial width (127A) less than the maximum axial width of the outer gasket layer.
[0009] The inner circumferential surface of the outer gasket layer may comprise a
plurality of inwardly extending circumferential channels (157A, 157B) therein; the outer
circumferential surface of the inner gasket layer may comprise a plurality of outwardly
extending circumferential splines (139A, 139B); and the circumferential channels of the outer
gasket layer may be configured to receive the circumferential splines of the inner gasket
layer.

[0010] In another aspect, a conduit coupling assembly (15) configured to clamp to a fluid
conduit oriented about a longitudinal axis is provided comprising: a first arcuate sleeve
member; a second arcuate sleeve member; a connecting assembly coupling the first sleeve
member to the second sleeve member and configured to tighten the first and second sleeve
members to a fluid conduit from a non-actuated position to a tightened position; a gasket ring
(25) configured to be positioned around a fluid conduit between the first and second sleeve
members and the fluid conduit; the gasket comprising an outer gasket ring (40) and a separate
inner gasket ring (30); the outer gasket ring having an inner annular surface (42, 46, 50) and
an outer annular surface (52); the inner gasket ring having an inner annular surface (32) and
an outer annular surface (36); the inner and outer gasket rings configured to be selectively
disengaged from each other; and the outer gasket ring having a maximum axial width (27B)
and the inner gasket ring having a maximum axial width (27A) less than the maximum axial
width of the outer gasket ring.

[0011] The outer circumferential surface of the outer gasket ring may comprise an
inwardly extending circumferential groove therein. The inner circumferential surface of the
outer gasket ring may comprise a plurality of inwardly extending circumferential channels
(57A, 57B) therein; the outer circumferential surface of the inner gasket ring may comprise a
plurality of outwardly extending circumferential splines (39A, 39B); and the circumferential
channels of the outer gasket ring may be configured to receive the circumferential splines of
the inner gasket ring.

[0012] In another aspect, a gasket (125, 125A) configured to clamp to a fluid conduit

oriented about a longitudinal axis is provided comprising: a radial-split arcuate outer gasket
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layer (140) and a separate radial-split arcuate inner gasket layer (130); the outer gasket layer
having an inner circumferential surface (142, 146, 150) and an outer circumferential surface
(152, 156); the inner gasket layer having an inner circumferential surface (132) and an outer
circumferential surface (134A, 134B, 134C); the inner and outer gasket layers configured to
be selectively disengaged from each other; and the inner circumferential surface of the outer
gasket layer and/or the outer circumferential surface of the inner gasket layer comprising a
plurality of circumferentially spaced retaining protrusions (161A, 161B, 161C) interfacing
between the inner and outer gasket layers to maintain angular alignment of the inner and
outer gasket layers about the longitudinal axis.

[0013] The outer circumferential surface of the inner gasket layer may comprise a
plurality of radially protruding circumferentially spaced spokes (161A, 161B, 161C)
interfacing with the outer gasket layer to maintain the angular alignment of the inner and
outer gasket layers about the longitudinal axis. The inner circumferential surface of the outer
gasket layer may comprise a plurality of circumferentially spaced cavities (162A, 162B,
162C) configured to receive the protruding circumferentially spaced spokes of the inner
gasket layer to maintain the angular alignment of the outer gasket layer and the inner gasket
layer about the longitudinal axis. The circumferentially spaced spokes of the inner gasket
layer and the circumferentially spaced cavities of the outer gasket layer may be
correspondingly located about the longitudinally extending axis and in mating engagement to
maintain the angular alignment of the inner and outer gasket layers about the longitudinal
axis such that the radial-split (126B) of the outer gasket layer and the radial split (126A) of
the inner gasket layer are aligned on a common radius (165) about the longitudinal axis.
[0014] The outer circumferential surface of the outer gasket layer may comprise an
inwardly extending circumferential groove (16) therein. The circumferential groove may
have a circumferential arc length about the longitudinal axis substantially less than the outer
circumferential surface of the outer gasket layer about the longitudinal axis. The outer gasket
layer may have a maximum axial width (27B) and the inner gasket layer may have a
maximum axial width (27A) less than the maximum axial width of the outer gasket layer.
[0015] The inner circumferential surface of the outer gasket layer may comprise a
plurality of inwardly extending circumferential channels (157A, 157B) therein; the outer
circumferential surface of the inner gasket layer may comprise a plurality of outwardly
extending circumferential splines (139A, 139B); and the circumferential channels of the outer
gasket layer may be configured to receive the circumferential splines of the inner gasket

layer.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] FIG. 1 is a perspective view of an embodiment of the improved assembly.

[0017] FIG. 2 is an end view of the assembly shown in FIG. 1.

[0018] FIG. 3 is a longitudinal vertical cross-sectional view of the assembly shown in
FIG. 2, taken generally on line A-A of FIG. 2.

[0019] FIG. 4 is an enlarged end view of one of the two end gaskets shown in FIG. 3.
[0020] FIG. 5 is an enlarged longitudinal vertical cross-sectional view of the end gasket
shown in FIG. 4, taken generally on line B-B of FIG. 4.

[0021] FIG. 6 is an alternative longitudinal vertical cross-sectional view of a nested end
gasket.

[0022] FIG. 7 is an enlarged longitudinal vertical cross-sectional view of the end gasket
shown in FIG. 6, taken generally within the indicated circle C of FIG. 6.

[0023] FIG. 8 is an end view of the assembly shown in FIG. 1 installed on an oversized
diameter pipe.

[0024] FIG. 9 is a longitudinal vertical cross-sectional view of the assembly shown in
FIG. 8, taken generally on line D-D of FIG. 8.

[0025] FIG. 10 is a perspective view of a second embodiment of the improved assembly.
[0026] FIG. 11 is an end view of the assembly shown in FIG. 10.

[0027] FIG. 12 is a longitudinal vertical cross-sectional view of the assembly shown in
FIG. 11, taken generally on line E-E of FIG. 11.

[0028] FIG. 13 is an enlarged end view of one of the two end gaskets shown in FIG. 12.
[0029] FIG. 14 is an enlarged longitudinal vertical cross-sectional view of the end gasket
shown in FIG. 13, taken generally on line F-F of FIG. 13.

[0030] FIG. 15 is a longitudinal vertical cross-sectional view of the end gasket shown in
FIG. 13, taken generally on line G-G of FIG. 13.

[0031] FIG. 16 is an enlarged longitudinal vertical cross-sectional view of the end gasket
shown in FIG. 15, taken generally within the indicated circle H of FIG. 15.

[0032] FIG. 17 is a side view of the assembly shown in FIG. 10.

[0033] FIG. 18 is an enlarged transverse vertical cross-sectional view of assembly shown
in FIG. 17, taken generally on line I-I of FIG. 17.

[0034] FIG. 19 is a cross-sectional view of the end gasket shown in FIG. 18.

[0035] FIG. 20 is an end view of the assembly shown in FIG. 10 installed on an oversized

diameter pipe.
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[0036] FIG. 21 is a longitudinal vertical cross-sectional view of the assembly shown in

FIG. 20, taken generally on line J-J of FIG. 20.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0037] At the outset, it should be clearly understood that like reference numerals are
intended to identify the same structural elements, portions or surfaces consistently throughout
the several drawing figures, as such elements, portions or surfaces may be further described
or explained by the entire written specification, of which this detailed description is an
integral part. Unless otherwise indicated, the drawings are intended to be read (e.g., cross-
hatching, arrangement of parts, proportion, degree, etc.) together with the specification, and
are to be considered a portion of the entire written description of this invention. As used in

the following description, the terms "horizontal", "vertical", "left", "right", "up" and "down",
as well as adjectival and adverbial derivatives thereof (e.g., "horizontally", "rightwardly",
"upwardly", etc.), simply refer to the orientation of the illustrated structure as the particular
drawing figure faces the reader. Similarly, the terms "inwardly" and "outwardly" generally
refer to the orientation of a surface relative to its axis of elongation, or axis of rotation, as
appropriate.

[0038] Referring now to the drawings, and more particularly to FIGS. 1-3 thereof, an
improved pipe coupling assembly is provided, of which a first embodiment is generally
indicated at 15. As shown, assembly 15 generally comprises outer encapsulation sleeve or
shell 16 and two end gaskets 25 and 25A, which surround pipe 19 having outer pipe diameter
20. Shell 16, gaskets 25 and 25A and pipe 19 are all generally ring-like cylindrical structures
orientated about axis x-x. In operation, sleeve 16 is circumferentially disposed on the outside
of pipe 19.

[0039] Sleeve 16 includes semi-cylindrical top half shell 16A and semi-cylindrical lower
half shell 16B, which are bolted together via tightening assembly 18 to encapsulate pipe 19.
Top half shell 16A and bottom half shell 16B are thereby connected and tightened around
pipe 19 via bolts, severally indicated at 28A, and nuts, severally indicated at 28B. End
gaskets 25 and 25A are configured to wrap around and encircle pipe 19 between outer surface
22 of pipe 19 and specially configured inner pockets 21 and 21A of the two halves 16A and
16B, respectively, of encapsulating sleeve 16 to form a seal, with end gaskets 25A and 25BA

sealing on pipe 19 having outer diameter 20. Sleeve 16 is thereby configured and arranged to
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be tightened around pipe 19 and has two pairs of longitudinally extending opposed flange
edges 23, 23A and 24, 24A that are drawn towards each other to seal pipe 16.

[0040] End gaskets 25 and 25A have specially contoured features and are disposed
generally between the inner surfaces of sleeve 16 and outer cylindrical surface 22 of pipe 16.
Thus, end gaskets 25 and 25A are sandwiched between the inside semi-cylindrical surfaces of
sleeve 16 and outside cylindrical surface 22 of conduit 19 to provide sufficient sealing force
to prevent leakage of fluid. Elastic or sealing energy is imparted into assembly 15 by
tightening sleeve 16 from a loosened or a non-actuated position to a tightened sealed position.
[0041] As shown in FIGS. 1-7, each of end gaskets 25 and 25A comprises two nested
gasket split-ring layers 30, 40 that can be separated from each other. Each end gasket 25 and
25A comprises outer gasket split-ring 40 and removable inner gasket split-ring 30. Inner
split-ring or layer 30 may be removed from outer split-ring or layer 40. Cross-section views
and enlarged cross-sectional views of the nesting arrangement between outer split-ring 40 and
inner split-ring 30 are shown in FIGS. 3-7.

[0042] As shown in FIG. 7, outer split ring gasket 40 is a specially-configured ring-
shaped solid penannular member elongated along axis x-x, and is generally bounded by
rightwardly-facing vertical annular surface 41, inwardly-facing horizontal cylindrical surface
42, leftwardly-facing vertical annular surface 43, inwardly-facing horizontal cylindrical
surface 44, rightwardly-facing vertical annular surface 45, inwardly-facing horizontal
cylindrical surface 46, leftwardly-facing vertical annular surface 47, inwardly-facing
horizontal cylindrical surface 48, rightwardly-facing vertical annular surface 49, inwardly-
facing horizontal cylindrical surface 50, leftwardly-facing vertical annular surface 51, and
outwardly-facing horizontal cylindrical surface 52, joined at its right marginal end to the
outer marginal end of surface 41.

[0043] As shown, surface 41 includes annular pressure assist cavity 56 defined by
inwardly-facing horizontal cylindrical surface 53, rightwardly-facing concave curved annular
surface 54, and outwardly-facing horizontal cylindrical surface 55, with surface 55 joined at
its right marginal end to the surface 41 and surface 53 joined at its right marginal end to
surface 41. Surfaces 47, 48 and 49 define first annular channel 57A in the inner
circumference surfaces 42 and 50 of outer gasket 40, and surfaces 43, 44 and 45 define
second annular channel 57B in the inner circumference surfaces 42 and 50 of outer gasket 40.
[0044] As shown in FIG. 7, inner split ring gasket 30 is a specially-configured ring-
shaped solid penannular member elongated along axis x-x, and is generally bounded by

rightwardly-facing vertical annular surface 31, inwardly-facing horizontal cylindrical surface
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32, leftwardly-facing vertical annular surface 33, outwardly-facing horizontal cylindrical
surface 34, rightwardly-facing vertical annular surface 35, outwardly-facing horizontal
cylindrical surface 36, leftwardly-facing vertical annular surface 37, and outwardly-facing
horizontal cylindrical surface 38, joined at its right marginal end to the outer marginal end of
surface 31. The outer portion of surface 49 and surfaces 34 and 35 define spline 39A
extending outwardly from outer circumferential surface 36 of inner gasket 30, and surfaces
36 and 37 and the outer portion of surface 38 define spline 39B extending outwardly from
outer circumferential surface 36 of inner gasket 30. Splines 39A and 39B of inner gasket 30
are orientated in a plane substantially perpendicular to axis x-x and mate with channels 57A
and 57B of outer gasket 40, respectively. As shown, inner gasket layer 30 has axial width
27A between side surfaces 31 and 33 that is less than axial width 27B between side surfaces
41 and 51 of outer gasket layer 40.

[0045] As shown, inner split-ring 30 does not entirely overlap outer split-ring 40. Inner
split-ring 30 has outer axial width 27A along axis x-x and outer split ring 40 has outer axial
width 27B along axis x-x greater than axial width 27A of inner split ring 30. Right and left
edges 31 and 33 of inner split-ring 30 are significantly inward of right and left edges 41 and
51, respectively, of outer split-ring 40. Inner gasket split-ring 30 is manually removable from
outer gasket split-ring 40 to allow end gaskets 25 and 25A to be installed on oversize pipe
119 having outer diameter 120, as shown in FIGS. 8 and 9.

[0046] Split-ring end gaskets 25 and 25A are formed of a resilient material and are cut
radially so as to be penannular and not form a full ring. Thus, instead of being a full
continuous annular ring, radial break or gap 26 is provided through each layer 30 and 40 at a
circumferential location. Thus, each layer 30 and 40 has a radial split 26A and 26B,
respectively, through the entire gasket cross-section. The edges of gap 26 may thereby be
manually separated or pulled apart from each other to form a more open C-shaped member.
This gap is increased such that it is greater than outer diameter 20 of pipe 19 such that end
gasket 25 and 25A can be installed on or fit around outer diameter 20 of pipe 19. Once
installed on pipe 19, the opposed ends of the split-rings 30 and 40 will move back towards
each other and gap 26 will close up.

[0047] Inner split-ring 30 and outer split-ring 40 are loosely connected to each other via
annular splines 39A and 39B of inner gasket 30 being nested in annular channels 57A and
57B, respectively, such that inner split-ring 30 is adapted to be removed from outer split-ring
40 at a predetermined location. This allows end gasket 25 to be used with pipes of

substantially different diameters. Thus, for pipe 19 having smaller outer diameter 20, inner
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and outer split-rings 30 and 40 are nested and used together, as shown in FIGS. 1-5. For
pipes 119 of greater outer diameter 120, inner split-ring 30 is manually separated from outer
split-ring 40 and just outer split-ring 40 is used as the end gasket, as shown in FIGS. 8 and 9.
[0048] As shown in FIGS. 5 and 7, outer split-ring gasket layer 40 includes pressure
assist cavity 56 to aid in sealing to pipe 19 or 119 under compressive pressure.

[0049] Turning now to FIGS. 10-21, a pipe coupling assembly 115 according to a second
example embodiment is shown. Coupling assembly 115 has a number of the features of
assembly 15 described above in connection with FIGS. 1-9. The significant difference
between coupling assembly 115 and assembly 15 are the features of assembly 115 that limit
rotational movement of gasket layers 130 and 140 relative to each other about axis x-x.

[0050] Referring now FIGS. 10-21, assembly 115 generally comprises outer
encapsulation sleeve or shell 16 and end gaskets 125 and 125A, which surround pipe 19
having outer diameter 20. As with assembly 15, shell 16, gaskets 125 and 125A and pipe 19
are all generally ring-like cylindrical structures orientated about axis x-x.

[0051] Sleeve 16 of assembly 115 is substantially the same as sleeve 16 of assembly 15,
having a semi-cylindrical top half shell 16A and semi-cylindrical lower half shell 16B, which
are bolted together via bolts 28A and nuts 28B. End gaskets 125 and 125A are configured to
wrap around and encircle pipe 19 between outer surface 22 of pipe 19 and specially
configured inner pockets 21 and 21A of the two halves 16A and 16B, respectively, of
encapsulating sleeve 16 to form a seal, with end gaskets 125A and 125B sealing on pipe 19
having outer diameter 20. Each of pockets 21 and 21A of the two halves 16A and 16B are
semi-cylindrical inner open-faced channels configured to axially-retain outer gasket 140.
[0052] End gaskets 125 and 125A have specially contoured features and are disposed
generally between the inner surfaces of sleeve 16 and outer cylindrical surface 22 of pipe 16.
Thus, end gaskets 125 and 125A are sandwiched between the inside semi-cylindrical surfaces
of sleeve 16 and outside cylindrical surface 22 of conduit 19 to provide sufficient sealing
force to prevent leakage of fluid. Elastic or sealing energy is imparted into assembly 115 by
tightening sleeve 16 from a loosened or a non-actuated position to a tightened sealed position.
[0053] As shown, each of end gaskets 125 and 125A comprises two nested gasket split-
ring layers 130, 140 that can be separated from each other. Each end gasket 125 and 125A
comprises outer gasket split-ring 140 and removable inner gasket split-ring 130. Inner split-
ring or layer 130 may be removed from outer split-ring or layer 140.

[0054] As shown in FIG. 16, outer split ring gasket 140 is a specially-configured ring-

shaped solid penannular member elongated along axis x-x, and is generally bounded by
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rightwardly-facing vertical annular surface 141, inwardly-facing horizontal cylindrical
surface 142, leftwardly-facing vertical annular surface 143, inwardly-facing horizontal
cylindrical surface 144, rightwardly-facing vertical annular surface 145, inwardly-facing
horizontal cylindrical surface 146, leftwardly-facing vertical annular surface 147, inwardly-
facing horizontal cylindrical surface 148, rightwardly-facing vertical annular surface 149,
inwardly-facing horizontal cylindrical surface 150, leftwardly-facing vertical annular surface
151, outwardly-facing horizontal cylindrical surface 152, rightwardly-facing vertical annular
surface 153, outwardly-facing horizontal cylindrical surface 154, leftwardly-facing vertical
annular surface 155, and outwardly-facing horizontal cylindrical surface 156, joined at its
right marginal end to the outer marginal end of surface 141. Surfaces 147, 148 and 149
define first annular channel 157A in the inner circumference surfaces 142 and 150 of outer
gasket 140, and surfaces 143, 144 and 145 define second annular channel 157B in the inner
circumference surfaces 142 and 150 of outer gasket 140.

[0055] As shown, outer circumferential surface 152, 155 includes annular groove 160
defined by rightwardly-facing vertical annular surface 153, outwardly-facing horizontal
cylindrical surface 154 and leftwardly-facing vertical annular surface 155. As shown, groove
160 extends into the outer circumferential surface of outer gasket 140 in a plane substantially
perpendicular to axis x-x. Groove 160 provides volumetric space for gasket 140 to move into
as sleeve 16 is tightened to pipe 19 and gasket 125 is radially compressed between shell 116
and pipe 19, facilitating an improved seal.

[0056] As shown in FIG. 16, inner split ring gasket 130 is a specially-configured ring-
shaped solid penannular member elongated along axis x-x, and is generally bounded by
rightwardly-facing vertical annular surface 131, inwardly-facing horizontal cylindrical
surface 132, leftwardly-facing vertical annular surface 133, outwardly-facing horizontal
cylindrical surface 134A, leftwardly-facing vertical annular surface 135A, outwardly-facing
horizontal cylindrical surface 135B, rightwardly-facing vertical annular surface 135C,
outwardly-facing horizontal cylindrical surface 134B, leftwardly-facing vertical annular
surface 136A, outwardly-facing horizontal cylindrical surface 136B, rightwardly-facing
vertical annular surface 136C, and outwardly-facing horizontal cylindrical surface 134C,
joined at its right marginal end to the outer marginal end of surface 131. Surfaces 135A,
135B and 135C define spline 139A extending outwardly from outer circumferential surface
134A, 134B and 134C of inner gasket 130, and surfaces 136A, 136B and 136C define spline
139B extending outwardly from outer circumferential surface 134A, 134B and 1345C of
inner gasket 130. Splines 139A and 139B of inner gasket 130 are orientated in a plane

10
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substantially perpendicular to axis x-x and mate with channels 157A and 157B of outer gasket
140, respectively. As shown, inner gasket layer 130 has axial width 127A between side
surfaces 131 and 133 that is less than axial width 127B between side surfaces 141 and 151 of
outer gasket layer 140. Inner gasket split-ring 130 is manually removable from outer gasket
split-ring 140 to allow end gaskets 125 and 125A to be installed on oversize pipe 119 having
outer diameter 120, as shown in FIGS. 20 and 21.

[0057] Split-ring end gaskets 125 and 125A are formed of a resilient material and are cut
radially so as to be penannular and not form a full ring. Thus, instead of being a full
continuous annular ring, radial break or gap 126 is provided through each layer 130 and 140
at a circumferential location. Thus, each layer 130 and 140 has radial split 126A and 126B,
respectively, through the entire gasket cross-section. The edges of gap 126 may thereby be
manually separated or pulled apart from each other to form a more open C-shaped member.
This gap is increased such that it is greater than outer diameter 20 of pipe 19 so that end
gaskets 125 and 125A can be installed on or fit around outer diameter 20 of pipe 19. Once
installed on pipe 19, the opposed ends of the split-rings 130 and 140 will move back towards
each other and gap 126 will close up.

[0058] Inner split-ring 130 and outer split-ring 140 are loosely connected to each other
via annular splines 139A and 139B of inner gasket 130 being nested in annular channels
157A and 157B, respectively, such that inner split-ring 130 is adapted to be removed from
outer split-ring 140 at a predetermined location. This allows end gasket 125 to be used with
pipes of substantially different diameters. Thus, for pipe 19 having smaller outer diameter
20, inner and outer split-rings 130 and 140 are nested and used together, as shown in FIGS.
10-16. For pipes 119 of greater outer diameter 120, inner split-ring 130 is manually
separated from outer split-ring 140 and just outer split-ring 140 is used as the end gasket, as
shown in FIGS. 20 and 21. Accordingly, gaskets 125 and 125A each include penannular
outer gasket layer 140 and separate penannular inner gasket layer 130 that is insertable into
and removable from outer gasket layer 140. Gaskets 125 and 125A define a gasket opening
orientated about longitudinal axis x-x.

[0059] As shown in FIGS. 14, 15, 18 and 19, inner gasket layer 130 includes three
circumferentially spaced radially extending protrusions 161A, 161B and 161C interfacing
with correspondingly circumferentially spaced radially inwardly extending cavities 162A,
162B and 162C in outer gasket layer 140. Protrusions 161A, 161B and 161C of gasket layer
130 mate with cavities 162A, 162B and 162C in outer gasket layer 140 to retain gasket layers

130 and 140 in rotational and angular alignment about longitudinal axis x-x. When nested,
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protrusions 161A, 161B and 161C of gasket layer 130, mated with cavities 162A, 162B and
162C of gasket layer 140, prevent rotational movement of gasket layers 130 and 140 relative
to each other about axis x-x such that radial splits 126A and 126B are aligned on common
radius 165 about axis x-x.

[0060] Outer gasket layer 140 is configured to nest in annular pocket 21 of shell 16 along
outer circumferential surfaces 152, 156 and has inner circumferential surfaces 142, 146 and
150 configured to engage either inner gasket layer 130, as shown in FIG. 12, or outer surface
122 of pipe 119 when inner gasket layer 130 is removed, as shown in FIG. 21. Inner gasket
layer 130 is configured to nest in annular channels 157A and 157B and circumferentially
spaced cavities 162A, 162B and 162C of outer gasket 140 via splines 139A and 139B and
circumferentially spaced spokes 161A, 161B and 161C, respectively, and has inner
circumferential surface 132 configured to engage outer surface 22 of pipe 19. Accordingly,
inner gasket layer 130 may be readily removed from and reinserted into outer gasket layer
140. By positioning inner gasket layer 130 within outer gasket layer 140 with splines 139A
and 139B and circumferentially spaced spokes 161A, 161B and 161C of inner gasket layer
130 aligned with annular channels 157A and 157B and circumferentially spaced cavities
162A, 162B and 162C of outer gasket 140, respectively, outer and inner gasket layers 130
and 140 are both held together by their own resiliency, although gasket layers 130 and 140
may be easily separated by pulling inner gasket layer 130 inwardly in a radial direction and
then away from outer gasket layer 140, and rotationally or angularly aligned about axis x-x
relative to each other via circumferentially spaced spokes 161A, 161B and 161C and cavities
162A, 162B and 162C.

[0061] As shown, outer gasket layer 140 includes outer circumferential surfaces 152 and
156 facing shell pocket 21 and inner circumferential surfaces 142, 146 and 150 facing inner
gasket layer 130, or pipe 119 when inner gasket layer 130 is removed. The inner
circumferential surfaces 142, 146 and 150 define a first opening having a first diameter 120,
as shown in FIG. 21. Similarly, inner gasket layer 130 includes outer circumferential
surfaces 134A, 134B and 134C facing outer gasket layer 140 and inner circumferential
surface 132 facing pipe 19. Inner circumferential surface 132 defines a second opening
having a second smaller diameter 20, as shown in FIG. 12.

[0062] Inner gasket layer 130 may be selectively disengaged from outer gasket layer 140
and removed from coupling assembly 115 to modify an effective range of pipe outer
diameters that may be sealed by and accommodated within coupling assembly 115. Thus,

removable inner gasket layer 130 enables modification of an effective diameter of coupling
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assembly 115. For example and without limitation, diameter 20 may allow coupling
assembly 15 to receive a pipe or pipe end having an outer diameter (OD) in the range of
about 6.55 inches to about 7.05 inches due to the presence of the inner gasket layer 130.
However, removal of inner gasket layer 130 results in a second opening of diameter 120,
which may allow, for example and without limitation, assembly 15 to thereby receive a pipe
or pipe end having an OD in the range of about 7.04 inches to about 7.65 inches. However
the diametrical dimensions and ranges of gaskets 125 and 125A may be modified in other
embodiments for pipes of different size ranges.

[0063] In this embodiment, protrusions 161A, 161B and 161C of gasket layer 130 and
cavities 162A, 162B and 162C of gasket layer 140 are circumferentially spaced about axis x-
x, with protrusion 161A and cavity 162A angularly aligned 166A about 180° from radial gap
126, protrusion 161B and cavity 162B angularly aligned 166B about 45° from radial gap 126
on one side, and protrusion 161B and cavity 162B angularly aligned 166C about 45° from
radial gap 126 on the other side. However, fewer or more retaining protrusions may be used
and the spacing of such retaining elements about axis x-x may be varied. Furthermore, while
in this embodiment the protrusions are provided on the outer circumferential surface of inner
gasket 130 and corresponding cavities are provided on the inner circumferential surface of
outer gasket 140, the cavities may be formed in the outer circumferential surface of inner
gasket 130 and corresponding protrusions may be formed on the inner circumferential surface
of outer gasket 140.

[0064] While inner circumferential surface 132 of inner gasket layer 130 is generally
smooth in this embodiment, alternatively and without limitation it may be provided with ribs,
projections, beads or grooves to provide an improved sealing connection with pipe 19. While
outer circumferential surface 152, 156 of outer gasket layer 140 is formed with annular
channel 160, alternatively and without limitation additional channels or grooves of alternative
cross-sectional profiles may be employed for improved gasket compression and sealing.
Furthermore, channel 160 may have a non-uniform width around the gasket circumference or
may comprise multiple channels that each extends less than 180° of the outer circumference
of the gasket when in place.

[0065] The present invention contemplates that many changes and modifications may be
made. Therefore, while forms of the improved coupling assembly has been shown and
described, and a number of alternatives discussed, persons skilled in this art will readily
appreciate that various additional changes and modifications may be made without departing

from the scope of the invention, as defined and differentiated by the claims.

13



WO 2018/102730 PCT/US2017/064289

CLAIMS
What 1s claimed is:

1. A conduit coupling assembly configured to clamp to a fluid conduit oriented about a
longitudinal axis comprising:

a first arcuate sleeve member;

a second arcuate sleeve member;

a connecting assembly coupling the first sleeve member to the second sleeve member
and configured to tighten said first and second sleeve members to a fluid conduit from a non-
actuated position to a tightened position;

an arcuate radial-split gasket configured to be positioned between said first and
second sleeve members and said fluid conduit;

said gasket comprising a radial-split arcuate outer gasket layer and a separate radial-
split arcuate inner gasket layer;

said outer gasket layer having an inner circumferential surface and an outer
circumferential surface;

said inner gasket layer having an inner circumferential surface and an outer
circumferential surface;

said inner and outer gasket layers configured to be selectively disengaged from each
other;

said outer circumferential surface of said outer gasket layer comprising an inwardly
extending circumferential groove therein; and

said inner circumferential surface of said outer gasket layer and/or said outer
circumferential surface of said inner gasket layer comprising a plurality of circumferentially
spaced retaining protrusions interfacing between said inner and outer gasket layers to

maintain angular alignment of said inner and outer gasket layers about said longitudinal axis.

2. The coupling assembly set forth in claim 1, wherein said outer circumferential surface
of said inner gasket layer comprises a plurality of radially protruding circumferentially
spaced spokes interfacing with said outer gasket layer to maintain said angular alignment of

said inner and outer gasket layers about said longitudinal axis.

3. The coupling assembly set forth in claim 2, wherein said inner circumferential surface
of said outer gasket layer comprises a plurality of circumferentially spaced cavities

configured to receive said protruding circumferentially spaced spokes of said inner gasket
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layer to maintain said angular alignment of said outer gasket and said inner gasket layer about

said longitudinal axis.

4, The coupling assembly set forth in claim 3, wherein said circumferentially spaced
spokes of said inner gasket layer and said circumferentially spaced cavities of said outer
gasket layer are correspondingly located about said longitudinally extending axis and are in
mating engagement to maintain said angular alignment of said inner and outer gasket layers
about said longitudinal axis such that said radial-split of said outer gasket layer and said
radial split of said inner gasket layer are aligned on a common radius about said longitudinal

axis.

5. The coupling assembly set forth in claim 1, wherein said outer circumferential surface

of said outer gasket layer comprises an inwardly extending circumferential groove therein.

6. The coupling assembly set forth in claim 5, wherein said circumferential groove has a
circumferential arc length about said longitudinal axis substantially less than said outer

circumferential surface of said outer gasket layer about said longitudinal axis.

7. The coupling assembly set forth in claim 1, wherein said outer gasket layer has a
maximum axial width and said inner gasket layer has a maximum axial width less than said

maximum axial width of said outer gasket layer.

8. The coupling assembly set forth in claim 1, wherein:

said inner circumferential surface of said outer gasket layer comprises a plurality of
inwardly extending circumferential channels therein;

said outer circumferential surface of said inner gasket layer comprises a plurality of
outwardly extending circumferential splines; and

said circumferential channels of said outer gasket layer configured to receive said

circumferential splines of said inner gasket layer.

9. A conduit coupling assembly configured to clamp to a fluid conduit oriented about a
longitudinal axis comprising:
a first arcuate sleeve member;

a second arcuate sleeve member;
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a connecting assembly coupling the first sleeve member to the second sleeve member
and configured to tighten said first and second sleeve members to a fluid conduit from a non-
actuated position to a tightened position;

a gasket ring configured to be positioned around a fluid conduit between said first and
second sleeve members and the fluid conduit;

said gasket comprising an outer gasket ring and a separate inner gasket ring;

said outer gasket ring having an inner annular surface and an outer annular surface;

said inner gasket ring having an inner annular surface and an outer annular surface;

said inner and outer gasket rings configured to be selectively disengaged from each
other; and

said outer gasket ring having a maximum axial width and said inner gasket ring

having a maximum axial width less than said maximum axial width of said outer gasket ring.

10.  The coupling assembly set forth in claim 9, wherein said outer circumferential surface

of said outer gasket ring comprises an inwardly extending circumferential groove therein.

11.  The coupling assembly set forth in claim 9, wherein:

said inner circumferential surface of said outer gasket ring comprises a plurality of
inwardly extending circumferential channels therein;

said outer circumferential surface of said inner gasket ring comprises a plurality of
outwardly extending circumferential splines; and

said circumferential channels of said outer gasket ring are configured to receive said

circumferential splines of said inner gasket ring.

12. A gasket comprising:

a radial-split arcuate outer gasket layer and a separate radial-split arcuate inner gasket
layer orientated about a common longitudinal axis;

said outer gasket layer having an inner circumferential surface and an outer
circumferential surface;

said inner gasket layer having an inner circumferential surface and an outer
circumferential surface;

said inner and outer gasket layers configured to be selectively disengaged from each
other; and

said inner circumferential surface of said outer gasket layer and/or said outer

circumferential surface of said inner gasket layer comprising a plurality of circumferentially
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spaced retaining protrusions interfacing between said inner and outer gasket layers to

maintain angular alignment of said inner and outer gasket layers about said longitudinal axis.

13.  The gasket set forth in claim 12, wherein said outer circumferential surface of said
inner gasket layer comprises a plurality of radially protruding circumferentially spaced
spokes interfacing with said outer gasket layer to maintain said angular alignment of said

inner and outer gasket layers about said longitudinal axis.

14.  The gasket set forth in claim 13, wherein said inner circumferential surface of said
outer gasket layer comprises a plurality of circumferentially spaced cavities configured to
receive said protruding circumferentially spaced spokes of said inner gasket layer to maintain
said angular alignment of said outer gasket layer and said inner gasket layer about said

longitudinal axis.

15. The gasket set forth in claim 14, wherein said circumferentially spaced spokes of said
inner gasket layer and said circumferentially spaced cavities of said outer gasket layer are
correspondingly located about said longitudinally extending axis and are in mating
engagement to maintain said angular alignment of said inner and outer gasket layers about
said longitudinal axis such that said radial-split of said outer gasket layer and said radial split

of said inner gasket layer are aligned on a common radius about said longitudinal axis.

16.  The gasket set forth in claim 12, wherein said outer circumferential surface of said

outer gasket layer comprises an inwardly extending circumferential groove therein.

17.  The gasket set forth in claim 16, wherein said circumferential groove has a
circumferential arc length about said longitudinal axis substantially less than said outer

circumferential surface of said outer gasket layer about said longitudinal axis.

18.  The gasket set forth in claim 12, wherein:

said inner circumferential surface of said outer gasket layer comprises a plurality of
inwardly extending circumferential channels therein;

said outer circumferential surface of said inner gasket layer comprises a plurality of
outwardly extending circumferential splines; and

said circumferential channels of said outer gasket layer are configured to receive said

circumferential splines of said inner gasket layer.
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19.  The gasket set forth in claim 12, wherein said outer gasket layer has a maximum axial

width and said inner gasket layer has a maximum axial width less than said maximum axial

width of said outer gasket layer.
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