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(57) Claim
1. A symmetrical elastomeric gasket segment for a segmented pipe
coupling, comprising:

a gasket segment body §§§E§Afrom an elastomeric matertial and
having a circumferential length greater than that of the coupling segment
with which it is to be employed; ‘

a flange providing a reaction member adjacent each end of said
gasket segment body and egteﬁding outwardly therefrom for engagement with a
corréSpondlng shoulder of a sald coupling segment;

a skirt portion integral with each flange and extending spaced
from the adiacent end of said gaéket segment body to define an open channel;
' the éﬁds of sald skirt segment body being retractable and

displaceable into the associate said skirt portions under compressive

loading of the assoclate end face of said gasket segment body against the
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reacvion provided by each fiange;
the extent of compressive loading at said end faces being
determined by the spring forces stored in said end portions upon.the
retraction and displacement thereof. _
2. A segmented pipe coupling jncorporating'pldral coupling segments
for positioning around the ends of pipes in encircling relation therewith,
and a corresponding number of gasket'segmenfs,.each coupfing-segmeht héving

an internal channel for the reception of a said

gasket segment and each providing an internal shquddér adjacent each eﬁd
thereof, firther i.nclu.ding: |

each said gasket segment being formed fror an
elastomeric material and having a circumferential i'lréngth‘_
greater than that of the internél channel of the associated
couéﬁng segment;

a flange 'pro__viding a'.reaction member adjacent each
end of each “said Hgasket segment, each said flange
ex'téndihg outwardly from the associated gasket segment
and into engagement with a said internal shoulder of the
associated coupliilg segment;

a skirt integral with each said flange and extending
spaced from the adjacent end of the associated gasket
segment to define an open channel; -

the end of each said gasket segment being
retractable and displaceable into the associated said skirt
under compressive loading of the associated end face of
said gasket segment against the reaction member brovided-
by said flange; | o

the extent of corﬁpréSsive. loading of said end faces
being determined by the spring fc_)me' stored in said end

portions upon the retraction and 'd'isplace'ment thereof.
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ABSTRACT

An elastomeric gasket for a segmented pipe coupling has ends
which extend beyond the ends of the coupling segment, and which are

retractable into skirt portions of the gasket Tormed at the respective ends

v thereof, the compressive force exerted on the end faces of the gasket being
o derived from the spring force stored in the gasket material when under
< compression and being substantially constant without regard to oversizing

or undersizing of the pipes to be sealed.
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GASKET FOR SEGMENTED PIPE COUPLINGS

FIELD OF THE INVENTION

This invention relates to gaskets formed from an elastomeric
material, and which are to be incorporated into pipe couplings having dual

or multiple coupling segments.

BACKGROUND OF THE INVENTION

Segmented pipe couplings are well-known in the art, and are
comprised of two or more arcuate coupling segments which are assembled
in end-to-end encireling relationship with the ends of pipes or fittings which
have been positioned in end-to-end relationship and substantially in axial
alignment.

The coupling segments are secured to each other at their adjacent
ends by track bolts extending through bolting pads at the ends of the
coupling segments, or, by any other convenient means. On tightening down
of the track bolts the coupling segments are drawn radially inwardly of
the axis of the pipes, for the coupling segments either to come into clamping
engagement with the external peripheries of the pipes, or, for keys on the
inner peripheries of the coupling segments to be moved into engagement
with formations on the pipes, such as grooves in the pipes, or, radial
excrescences formed or provided exteriorly thereof,

A requirement of such pipe couplings is that they be provided
interiorly with a sealing gasket, in order to prevent leakage from the pipes
at the adjacent end thereof, and axially past the coupling segments, or,

radially between the bolting faces thereof.
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Such. gas;ket's comm.only are in the forrﬁ of split gaskets, such that
they can be placed over the pipe peripheries, as opposed to béing forced
akially there_of, and commonly ére .formed for them to be positioned within
and be held capti\}e by the respective coupling segments prior tor the
assembly of the coupling, |

On assembly of the coupling, the ends of the gasket segments are
brought ‘into compressive engagement with the ends of adjgcent;gasket
segments, and, into compressive engagement with the pipe peripheries, thié
occurring during tightening down of the coupling segm'ents.

As a result of tightening down™ of the coupling segments,

compressive hoop stresses are produced in the gasket segments, which cause

the respective gasket segments to retract circumferentially intc the coupling _'

segments, this aé_ting to equalize the ‘compressive hoop stress throughout

the circumferential extent of the gasket seé‘ment_.

While _this equalization oI the compressive hoop st'ress' is of
assistance iﬁ providing uniform com'pres.si_ve sealing engagement of the
gasket segment with the pipe peripheries, it also has the disadvantageous
result of a reduction in the cbmp‘ressive stress exerted at the end faces of‘
the gasket segment on the end féces of the next adjacent gasket segmert.

Thus, as the end faces of the respective gasket segments are

‘located intermediate the bol'ti'ng_' faces of the adjacent coupling segments,

a loss in compressive sealing engagement can occur at that loeation, which

' is'exaétly that location at which the compressive stresses optimally should

be at the possible maximium in order to prevent leakage at that location
and radially outwardly between the bolting faces of the adjacent coupling

segments.
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This problem is further exacerbated in the event that the coupling
is of the "rigid" type, which clamps directly onto the pipe peripheries. In
this situation, any deviation of the pipe diameter from its standard size,
such as invariably occuré due to manufacturing to'zirances, can result either
in pinching of the gasket material in the event that the pipe is undersized,
or, and more importantly, a substantial loss in compressive sealing force
exerted between the adjaqent end faces of - the gasket segments in the
event that the pipes are over-sized, and, consequential leakage at that
location.

This problem is further exacerbated-in the event that one of the
pipes is oversized and the other is undersized, in that both of the conditions
discussed above can occur in combination with each other.

A partial solution to this problem is taught in Blakeley, U.S. Patent
4,391,458 issued July 5, 1983, which teaches the formation of the ends of
gasket segments with radially outwardly extending thickened portions which
engage behind internal shoulders on his coupling segments. Blakeley's
approach is, however, only partially successful in dealing with conditions
arising from oversizing of the pipes or the undersizing thereof, or, a
c¢ombination of both such conditions in a single pipe joint.

Recognizing this problem, Blakeley resorts to the off-setting of
the ends of the gasket segments relative to the bolting faces of his coupling
segTients, such that the plane of the abutting ends of his gasket segments
is displaced angularly with respect to the plane of the bolting faces of his
coupling segments. This, however, of essence requires an asymmétrica]
configuration of the gasket segments, with a likelihood that a workman

will insert a gasket segment into the coupling segment in a reversed position,



this resulting in over-compression of the gasket segments at one end thereof,
and, zero compression and possible actual spacing of the gasket ends at

the opposite ends thereof.

SUMMARY OF THE INVENTION

According to the present invention, a symmetrical configqration :
of gasket segmeﬁt is provided, thus elimin_atin.g the possi,bility of incorrect
assembly .of the gasket segment i.nto. the coupling segment, and, one in
which a predictable compressiv_e foree is provided' at the abu_tting end faces
of the gasket segments, w.ithout regard to over-sizing or under-sizing of
the respective pipes.

"I‘hi.s is. accomplished by forming eaéh end of t_he gasket segment
With' a radially ..an,d' axially extending flange portion adjacent the respective
end faces thereof, .whi”ch provides a reaction member for cooperation with
an internal abutment shoulder provided on the associated coupling segment.
This confines the compressive stresses exerted on the end faces of the
gasket segments to the ends thereof, and precludes dissipation of those
stresses within the remainder of the gasket segments.

During tightening down ¢f the coupling segments, the engagemént
of the gasket segments with the pipes will result in a redially o_utwérd
force acting' on the gasket segments which ordinarily would result in.
retraction of the ends of the coupling segments due to the gs'lske.t segments
being expanded to a larger diameter. ‘
 This is précl‘uded by the engagement of the respective flange

portions with the rdspecti’ve abutment shoulders of the coupling segments,




resulting in the portions of the gasket segments intermediate the flange
portions being placed under a tensile hoop stress.

In the absence of the flange portions, this tensile hoop stress would
be dissipated by inward circumferential movément <;f the endsrof the gasket
segments into the coupling segments, and, result ‘in a reduction in the
compressive forces exerted at the abutting ends of the gasket segments.
This, -however, js precluded by the reaction members provided by the vflarivge
portions, which act to maintain the intermediate portions of the gasket
segments in tension, and, simultaneously isolate the ends of the gasket
segments from that tensile force. -

This results in a maximum compressive force developed at the
ends of the gasket segments, which provides maximum sealing capability
at the ena faces of the gasket segments, and which is substantially
independent of losses arising from expansion of "the associated pipes.

The flange portions each merge into a circumferentially extending
skirt portion surrounding the adjacent end of the gasket segment, and which
is spg.ced therefrom by an open channel extending around the gasket segment,
the gasket segment intentionally being formed over-length in the
circumferential direction.

In use, and without regard to over-sizing or under-sizing of the
pipes, the ends of the gasket segment will come into abutting contact with
the ends of the next adjacent gasket segment prior to the full tightening
down of the coupling segments.

At this point, a compressive stréss will develop in the ends ;)f the

gasket “sgments, that compressive stress being restricted to the respective

ends of the gasket segment by virtue of the engagement of the respective
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radial flange portions of the gasket segments with the corresponding internal
abutment shoulders of the associated coupling segment.

During further tightening down of the coupling segments, and &s

‘the material forming the gasket segments is of essence incompressable, the

compressive loading at the ends of the gasket segments will result in the

ends of the gasket segments retracting into the skirt portions, and will

“result in radial and axial outwird bulging displacement of the ends of the

gasket segment relative to the axis of the coupling. This in turn will act
to develop a ccmpressive stress at the interface of the abutting end faces
of the gasket segments, which is prcduced by.the spring force energy stored
in the elastomeric material itself, and which is independent of _the'fo,rces
exerted on fhe coupling segments. | o

The compressive stress 30 produced thus will remain substantially
constant until such time as the outwardly displaced b_'ody' of .the, gasket
segment contacts the internal faée- of the skirt and completely fills the
surrounding channel. |

"I‘hus,'and' wifhout regard to oversizing or undersizing of the pipes,
an entirely ppedictabl'e cémp‘ressive force is produced at the abutting ends

of the gasket segments, which effectively is independent of the compressive

- force 'exe,i'ted by the coupling segments, and which is derived exclusively

from the spring force energy stored in the material comprising the end
pbrtions of the gasket segnienté.

In order 7av the gasket to seal, three criteria must be met. First,
the gasket must contact the pipe periphery with sufficient sealing ‘force.
Next, the ends of the gasket must abut with sufficient sealing force. Lastly,

the ends of the gasket must mate perfectly to close any potential leak
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equilibrium configUration. of the gasket is not compromised.

paths. Nearly any standard split gasket satifies the first two requirements.
The gasket of the present invention satifies all three requirsiients.

The gasket has circumferentially extending ends. It also has an
inner periphery of smalier diameter then the outer periphery of the pipe.
This results in the ends of the gasket being deflected outwardly during
assembly, even before the gasket ends abut with the adjacent gasket ends.
The space between the gasket and the skirt allows the end of the gasket
to flex outwardly. If the space is not provided, then, the gasket is essentially
stiffer and runs the risk of being rolled under itself. If the skirt is omitted
and the space is provided by enlarging thé housing, the possibility of
physically damaging the gasket exists.

This damage occurs when the gasket ends are butted during closure
and the pipes deflect the gasket outwardly, and, at the same time the
gasket bulges outwardly due to circumferential compression. The doubled
effect forces the gasket into the space between the coupling segments,
qausing shearing and tearing of the gasket as the coupling is fully closed.
If the space around the gasket end is increased to lessen the "ninching",
sealmg force on the pipe periphesy is reduerd.

The skirt on the gasket prevents the pinching by providmg a

compliant back up for the gasket. Even though the gasket is pushed radially

outward during assembly, it never gets caught between the coupling

segments, Because the gasket suffers no physical damage, the longer term,
The greater width of the gasket pocket at the Mequator! of the
coupling generates a radial force which tends to Increase the equatorial |

diameter. This partly counteracts the tendency to move inward due to the -
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moments generated by pins or bolts located outboard of the gasket pbckét.
This maintaihs a more nearly circular shape Which increases the ca:pacity
of the joint.

In summary, the skirt teﬁds to main_tain. the geométrié integrity
of the gasket ends, allowing them to seal as they were intended to seal. '
The skirt provides cbmpiiant ba_ck—l_ip and t'l_exibility thét reduge the tendency
of the gask.’e_t ends rol.li'ng. under 'and'the. risk of physical damage due to

pinching. Prevention of improper installation of the gasket insures proper

‘mating of {he abutting_' gasiket¢ ends. Greéter radial force tends to maintain

circularity of the coupling. R

' DESCRIPTION OF THE DRAWINGS

The invéntidm will now be ‘described with reference to the

' ac'c,ompanyingr drawings, which are illustrative of a preferred embodiment

of the invention and in which:

Figﬁre 1 is a front elevation of a gasket segment of the present
invention;

Figure 2 is an end elevation thereof, when taken from either side
of Figure 1; |

Figure 2 is a plan view of the gasket segment;

Figure 4 is an underside plan view of the gasket;

Figure 5 is an enlarged perspective view of one end of the gasket
prior to the compression thereof; and o

Figure 6 is an enlarged perspecfiVe .‘view of the same end as ‘éhowh

in Figure 5, when in a condition in which the gasket segment has_ been




compressed down to the plane of the associated bolting face of an associated

coupling segment,

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring firstly to Figures 1 through 5, the gasket 10, which may
be formed from any suitable elastomer, is semi-arcuate in form, and
terminates in opposite end portions 12, 14, each of which is entirely
symmetrical with respect to the other, such that the gasket can be inserted
into a coupling segment in either of two positions rotated 180° with respect
to the other. -

The respective end portions 12, each include a peripheral flange
16 that extends around outer sides of the gasket segment in order to provide
a radially extending flange: portion 16a, which merges at its opposite ends
into generally axially extending flange portions 16b, 16b.

Extending towards the associated end of the gasket segment is a
skirt 18 which is integral at one of its edges with the respective ilange
portions 16a #nd 16b, 16b.

The skirt portion 18 is contoﬁred for it to lie at all positions
substantially parallel to the outer surface of the gasket segment 10, thus
defining a continuous channel 20 extending arcund the end of the gasket
segment 10,

The end face of the gasket segment (0 extends to a position
beyond the free edge of the skirt 18, the intention being that the free edge
of the skirt 18 shall lie in the plane of the bolting face of a cc;upling
segment to be used in conjunction with the gasket segment, and, as is later

described with reference to Figure 6.



s}

-~ -

The gasket segment 10 includes the usual mutually presented sealing
lips 24 for engagement with the exterior periphery of adjacent ends of
pipes (not shown) and in spanning relationship with the respective ends of
the pipes.

Referring now to Figure 6, the gasket segment 10 is shown
positioned within a coupling segment 26, the coupling segment having a
substantially planar radially extending bolting face 28 provided on a bolting
lug 29 having an aperture 30 for the reception of a track bolt (not shown).

Internally, the coupling segment is formed with a channel 32 for
reception of the gasket segment 10, and, .is provided with shoulders 34
providing reaction members for the flange 16 of the gasket segment. The
channel 32 is appropriately formed internally for snug reception of the skirt
portion 18 with the free edge portion of the skirt 18 lying substantially in
the plane of -the bolting face 28,

Figure 6 shows the gasket segment in the condition it will assume
after the tightening down of a pair of coupling segments onto undersized
pipes, and in which the respective bolting faces 28 of a pair of respective
coupling segments have been moved substantially into engagment with each
other, Such a condition rarely will exist in practice, the more usual
condition being that the respective bolting faces will lfe substantially parallel
to each other, and, be spaced from each other by a distance dependent on
the actual dimensions of the pipes, whether they be oversized or undersized,
or, exactly conforming to the standard size,

In tightening down of the coupling segments, the end face 22 of

ona gasket segment will engage and seat onto the corresponding end face

10
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of the next adjacent gasket segment, substantially in planar relationship
therewith.

Upon continued tightening down of the respective coupling
segments, a compressive force will be applied to the end face 22, acting
in the illustration of Figure 6 to force the free end of the gasket segment
downwardly and cause it to retract into the skirt 18, In so doing, &
compressive force will be developed in the ends of the respective gasket
segments which is produced, more particularly, by the spring force stored
in the elastometic material as it is forced downwardly into the confines
of the skirt against the reaction members proyided by the respective flanges
16,

This downward movement of the end of the gasket segment will
result in outward buiging of the said end portion, which, can continue up
o the point where the channel 20 is completely filled with the displaced
elastameric material of the said end portion.

Thus, withsut regard to the positioning of the bolting faces 28
within the range of manufacturing tolerances of the pipes, an entirely
predictable compressive force is exerted at the end faces 22, and one which
remains substantially constant without regard to expansion or contraction
of the coupling segments.

It will be appreciated that various modifications may be made
without departing from the sc¢ope of the appended claims.

It will be understood that the flange 16 and its engagement with
the abutment shoulder 34 effectively inhibits the compressive forces exerted

at the ends of the gasket segments from being transmitted into the body

.
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of the gasket segment and dissipated therein, such as would result in a loss
in the co_mpr.essi-.ve force ekertéd at the end faces 22. |

While the end fa'ces. 22 preferably are positioned m a plane
extending para]iel to a plane extending t‘hrough the axis of the coupling,
the end faces cim, .i_f desired, be angléd relative to the plane, provided, of

course, that the resulting gasket remains entirely symmetrical, and, does

not require a decision on the part of the workman as to the correct manner

of inserting the gasket segments into the coupling segments.

While the invention has been described with reference to gasket

- segments for incorporation into coupling segments of pipe couplings, it will

be understood that the invention also encompasses split gaskets, i.e. gaskets
which completely encircle the pipes to be sealed and which have opposite
ends that are brought into sealing face engagement with each other upon
tightening down of the coupling segments, the respective ends each having
the formation above described. Such split gaskets find particular'applic’ation.
for use in conjunction with segmented coublings for pipes in which the
respective éoupling segments are hinged to each other at ..one or both of
the ends, and which are provided with a single paijr of boltihg pﬁds ‘or other

securement means.
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The claims defining the invention are as follows:

| 1. A symmetrical elastomeric gasket segment for a segmented pipe

coupling, comprising:
. 'PQYMQA
a gas..et segment body £eame from an elastomeric material and

having a circumferential length greater than that of the coupling segment
with which it is to be employed;

a flange providing a reaction member adjacent each end of said

‘gasket segment body and extending outwardly therefrom for engagement with a

corresponding shouider of a said coupling segment; _

a skirt portion integral with each flange and'exfending spaced
from the adjacent end of said gasket segment body to define an open channel;

the ends of said skirt segment. body being'refractab]e and :
displaceable into the assoc1&te said skirt.portions under compressive
loading of the associate end face of said gasket segment body against the
reaction provided by each flange; |

the extent of compressive loading at said end faces being
determined by_the_spring-forces stbred in said end portions upon.the
retraction and displacement thereof.

2. A segmented pipe coupling incorporating plural coupling segments

for positioning around the ends of pipes in encircling relation therewdth,
and a corresponding number of gasket segments, each coupling segment having

~an internal channel for the reception of a said

KLN/1631b




gasket segment and each providing an internal shoulder adjacent each end

thereof, further including:

each said gasket segment being formed from an
elastomeric material and having a circumferential length’
greater than that of the internal channel of the associated
coupling segment;

a flange proyiding a reaction member adjacent each
end of each said gasket segment, each said flange
extending outwardly from the associated gasket segment
and into engagement with a said internal shoulder of the
associated coupling segment;

a skirt integral with each said flange and extending
spaced from the adjacent end of the associated gasket
segment to define an open channel; -

the end of each said gasket segment being
retractable and displaceable into the associated said skirt
under compressive loading of the associated end face of
said gasket segment against the reaction member provided
by said flange;

the extent of compressive loading of said end faces
being determined by the spring force stored in said end

portions upon the retraction and displacement thereof.

Claim 3. The elastomeric gasket segment of Claim 1, in which

said skirt extends towards the associated end of the gasket.

14
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Claim. 4. The segmented pipe coupling of Claim 2, in which
each said skirt extends towards the associated end of each said gasket
segmer;t.

~ Claim 5. The elastomerié gaskef segment of Claim 1, in which
said flange is operative to restrict compressive loading of said gasket
segment in the circumferential direction to the adjacent end of said gasket
seg;r.nent.r |
| Claim 6. The segmented pipe coupling »f Claim 2, in which
each said flange is operative to restrict cofnpressi_ve loading of e'ach'said
gasket segment in the¢; circumferential direétion to the ends of each said
gasket segment adjacent' thé respective flanges. |

Claim 7.  The eiastdmeric gaskjét segment of Claim 1, in which

the volume of said open ended channel is greater th_ah the maximum expected

volumetric displacement of said end porticn,

Claim 8. = The segmented pipe coupling of Claim 2, in which
the volume of said channel is greater than the maximum expected volumetric

disp_iaceiﬂe‘nt of said end portions.

DATED this THIRTIETH day of SEPTEMBER, 1987

Victaulic Company of America

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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