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not be flared. The couplings are exenplary and the

in its gntrelynt i nvention is contenpl ated for use wherever
gaskets are useful. 2. Description of the Related Art
Pi pe couplings incorporating an el astoneric gasket for
use in creating and formng a sealed joint between
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generally include nulti-part coupling segnents or
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be joined by the mechanical coupling. Mechanical pipe couplings take numerous forms

including either grooved end pipes or smooth end pipes which may or may not be flared. The .

couplings are exemplary and the present invention is contemplated for use wherever gaskets

are useful.

2. Description of the Related Art

Pipe couplings incorporating an elastomeric gasket for use in creating and forming a
sealed joint between various types of pipes, whether metal or non-metallic, generally include
multi-part coupling segments or pipes and fittings or valves, often a pair of coupling
segments including mated bolt pads. The segments are bolted together and in the process of

joining the coupling parts, the act of closure assists in seating the gasket firmly against the



applied to the gasket. As a consequence the respective
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included sections of differing shapes including an annular ring shaped base which seats into
the coupling segment, a pair of downwardly extending legs which nest along the inner
sidewalls of the coupling and a pair of relatively wide inwardly extending lips which extend
essentially to the ends of the two pipes being coupled. Generally, the upper surface of each
lip was connected to the inner wall of the leg portions to form an arcuate surface with each

leg. This thickened portion of the lip was considered to be highly desirable. In these prior



Wth such arrangenents it has often been found that
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often become significantly reduced.

Examples of these and like prior art include commonly assigned U.S. Patent No.
1,704,003 to Johnson which relates to a pipe joint which incorporates a gasket in the form of
a unitary flexible sealing ring spanning the gap between pipes intended for connection. As
well, commonly assigned U.S. Patent No. 1,808,262 to Hele-Shaw discloses a pipe joint
comprising a ring of flexible material having inturned flanges adapted to embrace the pipe

ends.
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U.S. Patent No. 2,013,267 to Damsel discloses a pipe joint in which a channel-shaped
packing gasket includes a split, imperforate reinforcing and protecting ring arranged in the
gasket at the bottom of a channel and has sufficient rigidity to prevent the gasket from
collapsing inwardly.

Commonly assigned U.S. Patent No. 2,766,518 to Costanzo discloses a method for
joining together sections of plastic pipe which includes a gasket of the internal pressure
responsive type.

Commonly assigned U.S. Patent No. 3,080,894 to Young discloses joints between

pipes of different diameter and couplings and gaskets for same.



havi ng a gasket receiving channel for reception of a
doubl e-| i pped sealing gasket. The lips of the sealing
w@amkme72ext end al nbost to the respective ends OPCHURZNNS/013689

PP SeBRES L ABES, 151 DGl Aoy i

. to DeRaynond di scl gses a |l ubri.cgnt- free. el astoner]j .
having g grelfet faspiving chaapgl ok greption gt 530‘11‘86*59@19%%‘133%% ey Ee lips of
an intended pipe wthout frictional engagenent with
the senliez gisket. ex@Gnidetmastto thelrespeetiyetandp phHepaip opgioayed pipes intended for
various types includes commonly assigned U S. Patent
joindd¥y the dAADHIASS to DeRaynond, et al. which relates to
hi ngeabl e segnented pi pe couplings. Commonly assi gnhed

U:C%mrﬁ@ﬁlg gfsll %%d P8P8 NG, URIDRUS to BERAImoniEdiéI8ses aQubkicant-

pi pe co having m s-adjustnent |imting segnents

ith sto ens. at their r Cti ' .
free fislahefie B e Ao e e AR Hotoueg Bl thEucd pive
. their assenbly onto the  adjacent ends of pipes for
withop frictigpal engagegenbWihithiPiPhicl udes a seal | ngpggsket
which is placed in sealing engagenent w th adjacent
erQ@iberairt telatingitppipetcouplngp of wasipus tymes insledes sompopbnassighed U.S.
is directed to gaskets which provide substantially
Patent MBI V62495 RabeR Heiondeet 4l hehitle sibeted todsngeableisagmented pipe
surfaces and the coupling conponents and pi pes while
COupla_;}%gjding the use of excessive elastoneric materi al
ch interferes with the desirable operation of
ot her rtions G ot t e, :
of@ol s PRty 5. DEeRaN Sys8ml DT, ol dredle WA
sealing |jps. which resist upward. curvatur.e, . .
coupRIEIER: TIPS TG CHRES S9SERROY 4 oD RusOes ) i respective
configuration under |oad, and by configuring the
ends gahgrevent misalignmoegoéithe couplingeegmsais duniag phgieaseergaly ontp the
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The present invention is directed to gaskets which provide substantially improved
seals between the respective sealing surfaces and the coupling components and pipes while
avoiding the use of excessive elastomeric material which interferes with the desirable
operation of other portions of the gasket when under the influence of compressive forces. By
providing supportive gasket sealing lips which resist upward curvature, and flanges which
substantially retain their basic configuration under load, and by configuring the gasket to
more closely seat between the pipe ends and the assembled coupling, improved sealing can

be accomplished, and fusing or other undesirable interaction will be reduced or eliminated.



Al t hough the gaskets disclosed are illustrated as
bei ng used with pipe couplings which are adapted to
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pifpe lcisaprissegectizingl view df ¢ gaskst mede sesording i ong appagiment of the
portion of a gasket constructed according to the
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PCT/ US2004/ 013689 Fig. 2 is a front elevational view
ofFig 1B Ra @oedspetiichal nicargfaheapdrtign af thepkiet avpaskeeof Figel A,

illustrating the configuration of the gasket when compressed within a pipe coupling;

Fig. 1C is a cross-sectional view of a portion of a gasket constructed according to the
present invention, in the uncompressed condition, illustrating an exemplary relatively
substantial and supportive flange having a generally planar and extensive annular inner wall,
a relatively short lip attached to the flange, and a lubricant retention groove adjacent the lip
between points "C" and "D";

Fig. 1D is a cross-sectional view of the portion of the gasket of Fig. 1C, illustrating

the configuration which the gasket assumes when positioned within a pipe coupling;



shown in Fig. 1, assenbled to retain a pair of grooved
pi pe sections having slidably engageabl e angl ed bolt
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Ceypl3iing cRfssfb@iondl visR@eREntifergRakEFiQl; Fig. 1 in a
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showigtthe bAxReRSTHiRNEMAl compRéds€detnditiingi Ni ng groove in a
substantially flattened condition, and show ng

P qfié b90$ c1§5 s-5dBoRHREeW ?P@b&‘ﬁgh ofh @asi@t bchsBucted according to the
cro ap T I
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peripheral |ubricant. retaining fga;ilo?ve an thE ealin
t
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Fig. 10 is a cross-sectional view of a portion of an
gaske lof Bign 6} inverperatiog i periphepd] lutrecangretdiaing gfoovh extigndingnt
i nvention, incorporating another alternative feature
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i %E”éjfs% &QSS?SGX&II%PQ%M%%?& &%ﬁﬁ?ﬁggﬁfo%ﬁ@fiﬁe gasket of Fig. 7,

shown in a compressed condition with the peripheral lubricant retaining groove in a
substantially flattened condition, and showing portions of the pipe coupling;

Fig. 9 is a cross-sectional view of a portion of an alternative embodiment of a gasket
of the invention, incorporating an alternative embodiment of the peripheral lubricant
retaining groove on the sealing surfaces in the form of an inverted "V" shaped notch;

Fig. 10 is a cross-sectional view of a portion of an alternative embodiment of the
gasket of the present invention, incorporating another alternative feature in the form of a

peripheral inverted "U" shaped groove on the same sealing surface, the groove intended to



retain lubricant to lubricate the sealing the
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support wall; Fig. 14 is a cross-sectional view taken
long i 4- - 1F Jd?’sd 0. 15 is a graph
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Fig. 15 is a graph illustrating the sealing pressure distribution of the sealing surface

between the end of the lip of the prior art gasket of Fig. 1A and the corner of the leg;

Fig. 16 is a graph illustrating the theoretical sealing pressure distribution of the flange
sealing surface between the tip of the lip of the inventive gasket of Fig. 1C and the corner
(i.e., the heel) of the supportive flange, the flange sealing surface including a lubricant
retaining groove between points "C" and "D" of Fig. 1C as shown on the graph, with no

lubricant applied; and



Fig. 17 is a graph illustrating the theoretica
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whic}?fgeghget the gmléglztl &%%tcfn?#ﬁqngttgri#riﬁ BB aRHORY 4 Rbnde? Yhich permits a

I'Stan I'ng surfaces. The gasket 10 i1 ncludes a

more]c @B%Eﬁﬁé#lgwénﬁgﬁgalacom%m\égvg an%ljng %gr%gso and enhances the

stability of the gasket when subjected to increased heat and pressure, thereby promoting

better and more uniform contact with the appropriate surfaces. Further, the gasket avoids
excessive expansion and "bunching" of the elastomeric material within the coupling under
substantial pressures and temperatures, and promotes more uniformity in the numerous
gaskets that generally are found in piping systems.

Referring now to Figs. 1, 1C, 1D and 3, the gasket 10 has been found to provide

superior leak resistant sealing surfaces. The gasket 10 includes a flexible ring, in which a



circular ring-like base nenber 12 has a pair of
inwardly extending flanges 14, 16 forned integrally
Wo b@neei2th as shown, with each flange extendi nBCT/US2004/013689

g nwar in the radial direction,and oqriented

cireulgERaH Sk¥ GRS AED 1Ly e 2 QL DGR GrientisedREEe 16 fpmed
base nenber 12 prior to installation into a

integypdly tlasewish apihewne W@@eiaﬂgﬂargg@ﬁtepﬂ@gg@wwgm inghgradial direction and
radially innernost sealing surface 18, 20, each of

orienteddigeheralhe butdesdlpat @ixacatd anglenvaheltiyg-like basg thérpb&@22 pRibr to
when installed in a coupling, each lip form ng an

instal&#6h8nt8 AGh&hYAILA fipEchPife, BRAPRANgkhavhian &Hﬁll? %\ﬁi’éﬁhoét%ealing
e

unconpressed. As can be seen in the draw ngs

ol RS AR il 22 o g
s ol s eSS SRS A8k U Sl

32, 34 in a known manner. The coupling segnents .
uncowarsssede Asrran besegminthedigwingsthe Banges gl 6 are fqrmegiigfegmslly with
the gasket 10 is shown when subjected to the
the riaghtike bsssimembari@es created when the coupling segnents
are joined. As best shown in Fig. 1 inits
UNEFERInG 15 R to &'«ti%?st. 2 .andl FRS 522 fulBhs@imtdes K&iplih 263/ ého@n which
l ength "L" shorter than conventional gaskets. It has

connééc?f@g% QﬁﬂleSt @@h?&i?% E@I{i}l)lfgghq %glo%sc'?f 19090 bA%own mannelh The

Iveness o ecreasing their 1engt

rovides increased pressur sive S lips ..
couplae SeaeRs APREE TR DL ATFRLLE [ Lnicr Bebyng bet 10s
i mprovenent of the seal. As well, flanges 14, 16 of
showpeheg auhieeted B tha gempresgig fogeasereadad Wharcthe spentpeseanents are
generate sealing pressure against the pipe surface,
joinegr ovi di ng structural rigidity for the gasket between
t he coupling housing and the pipe surface. In addition

t oA d Bt Elowndin i SISMNR utcdhpiRssel Rt BigPbR I ofablkedNOBave a
configuration such as those as shown in the draw ngs

lengtfl1 ﬂ];” %ﬁ)gtré{ {3l %ﬂn&e?ltioﬁ"ﬂé@ﬂéeﬁg GPHR Deeh E’cﬂ@@%e{t rhBECHS fegsening the

0 enhance Seal i ng preéssure. ereas as In
G S L T REN RGN, —
of lips 22, 24 against the pipe surfaces, with a resultant improvement of the seal.

As well, flanges 14, 16 of the gasket 10 have a configuration which promote and
generate sealing pressure against the pipe surface, providing structural rigidity for the gasket
between the coupling housing and the pipe surface. In addition to the fluid pressure within
the coupling, a flange configuration such as those as shown in the drawings has been found to
advantageously transmit forces to the lip to enhance sealing pressure. Whereas as in general

prior gaskets were configured to include relatively loosely connected peripheral legs which

10



WO 2004/ 097270 PCT/ US2004/ 013689 were virtually
hinged to the ring-1ike base nenber by an arcuate
“M)mmeM9mw0I of each |eg, the present i nvent i oPCT/US2004/013689

e RS B b S B, R0 kb et i B0, e
surfaces bet vveen t he I hner sur f ace - or backwall - of

presephiavention Propafeser thiskenetewalhatost segHan om éhefipge apd aapne of open
area of the flange nenber. It has been found that

area Wwith ercghtetchinseching stiifacas betweemths e senfiabedi arbaskveril t dfghe base
seal ing pressure distribution between the gasket and

memba%fmdo%sﬁwaha% uppeL NG eslof the flaycmBmber. i I0h#y Beeh found that
art gaskets, on thé assunption that the full extent of

throu,gb&’rﬁ Efoﬂﬁﬁtitt&?tp ﬁtdsh%?e ?necﬁ{ﬁlﬁtgh%?n ﬁﬁ estee?lﬁ%' qr%ﬁ&i]égt;lgtﬁﬁﬁﬁ&{]between

vvas such that the ratio of di nmension
the gtts%f:pa(r@ tfi? H’é’ﬁ§ fre li\egbt * 5) was nmintained at about
0.5 or greater, In the present invention, the ratiq_of
t HRoTRempley ig'prigr agtigaskets, apde asphrptipn thes tha il et of lips
di mension "A" is preferably maintai ned between about
functthnd0 animdealifg 40 fanedthietdimensimt "VBHh (Big akA frommshetip bf the flipite where
in sealing, but is significantly | ess susceptible to

it joinkAVWRE boGits!subtdthat thetrticlbSdidlenstrd WO HRMhsRA AMIFgubPwas
I ndeed, it has been found that as part of the overall

mamtahe:a%t p GaRb! tat&n 1h %hpg@sgtelt ﬁ%ﬂﬂdﬁ HRGEERSERe WGth "S" of the

unctlon rocess, as 1S
16 ,,

Rangs t%@ ?dtftﬁ@ll%gtﬂtmwgb N Dbty FRREBES biGRS Brof g0 and

In Figs. 16-17, "B' denotes the |l ocation of the

0.40 Blllcglrﬁ inoy ﬁﬁg’l agror magp effectiyeiin srelingduf [significantly lesggpnscepgble to
in Fig. 1C and wall 94 in Fig. 6. A conparison of the

upwapd cading of itpdistd andpatiisty ardufeilon. fslesdhdthasi beekrifepndibat as part of
with the pressure distribution of the present

the ok &YYR ﬂhhg&bdnﬁfgﬁiaﬁﬁn tHeshefter [y inktehsts thalies fitkdtoilRpirethe sealing
uniformty of the distribution pattern in Figs. 16 and

procejisg, a@? %H g@% FiBs. %‘? el’le}d\%ﬁlcft IsR&w it s%alnﬁ’éeﬁ'x]éséu?e fikfeasing above

n drop In pressure

th b e F
zero i @n%t%ﬁé&thﬁimr | Egls%efé?ﬁ ”idat%ea tteévqaépn gh i ror anmular
ﬁHXIﬁUﬁ]SGa|Ing pressure near the corner -
innergyalhelghe flagge, {.pevalbd? indigy kﬂéemt Well aéélkEtgs Oof the

present invention
A comparison of the prior art pressure distribution as shown in Fig. 15 with the

pressure distribution of the present invention in Figs. 16 and 17 illustrates the greater
uniformity of the distribution pattern in Figs. 16 and 17 as compared to the sudden rise to a
peak in Fig. 15, followed by a sudden drop in pressure. Furthermore, as can be seen in Figs.
15-17, to the extent that the lips were provided in prior gaskets, maximum sealing pressure

was at or near the corner - or heel - of the leg, whereas the gaskets of the present invention
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11 WD 2004/097270 PCT/ US2004/ 013689 pl ace the maxi num
sealing pressure axially inwardly of the flange, or in
wo b@4wd2ini ty of the planar inner wall of theP€T/aszPe4/013689

. This shifting of the | acation of Xidrum pressure .has
place dRsXienghtearnS Brefaiie Xt nesty o DR REgb % IR e Tgplty of he
t he conmbi ned flange and |ip, thus preventing Ilifting
planapfnetwall pithg Alange glihl@ﬁhlftﬁ@ of dhg locatjopenf mardmpmgyessure Rps been
of the distal end of the |ip of prior gaskets to curl
found.tp wahahce tibesealgne ffandenpseatthe eombined flangroaidt lip thusgrofenting
sealing forces is significant. The present invention
liftin@bfSt8e BB il Icks bhhessl. Tiveh thelbrdpeddity ditRodietaVerid\elihe lip of prior
nmeani ngful 1 ass of overall sealing pressure. Although

ri I ' : i | e, :
gaskepf{d okl iyt BRI fodtfid GRRTHO T orSERIGHAR Bl fOREDS
. .ﬁlsea}_i ng efficiency. However with the flanges having a
SIgNIYGERE i cant groove as shown in Figs. 1 and 1 C, the
pl anar inner wall of the flange is located directly |
atihe @resprt invention aho pgrisy/be usge!l 7 luhrgay greavenytheyt meaningful
| ubri cant grooves as shown in Fig. 6, the maxi mum '
loss afioesslisenling pyessereatAdthoagh mbricadgradves siecionsitdsred flegitable, an
planar inner wall of the flange as shown at point "E"

open bRanhibi%n dldealihf) sEréed hbfehadiC® redute seihgaficiondyn However with the
sealing pressure shown in Fig. 16 which is caused by

flangbd vl anl\(lﬁriwr{g lgrd?)% a€ Hlodn ianigs. 1h8d 181 En%gﬁ'éﬂ%r Winkt whE of the

At A rraxi mum bEt ween I magl nar groove oints "C' and
"D, sh i.n . Fi for illustratiyve r poses on}

flngg, s ke o v e Mren gttt 10 e HeBRREG gt srooves
the inner annul ar peripheral inner surfaces 40, 42 of

as showmingdig. G.4he m@ximayms REARRITE i gongrated ah gpneaethe viginity of the planar
planar surfaces at an acute angle to the peripheral

innerivialigpfithdBarzess shewi et pol®, "Bl in Rigl 7.0 suoh imstanse ghie tadaetion in
upon nechani cal conpression of gasket 10 within a

sealirfpOBdsbEhB&mSh PV 16 Whidhis caukBd B thdgrobnewlinindrexist, and the
peri pheral surfaces 40, 42 assune an arcuate, or

sl AV A ORGSR GO Do
Fig. (P }:O?Yﬁu%?rgti\?er peusrggsreg orrlle? 1 aSsi shown it Flagn ?7.

In addition, by configuring the inner annular peripheral inner surfaces 40, 42 of
flanges 14, 16 as shown in Fig. 1 and 1C, 1.e. as planar surfaces at an acute angle to the
peripheral ring-like base member 12, it will be appreciated that upon mechanical
compression of gasket 10 within a coupling as shown in Figs. 1D and 5, the inher peripheral
surfaces 40, 42 assume an arcuate, or slightly "bulged" generally conical configuration (i.e.,

convex and inward). As shown in Fig. 1D this provides pressure responsiveness and

improved supportive sealing forces in a direction toward the surfaces of the pipe ends.

12



i nproved supportive sealing forces in a direction
toward the surfaces of the pipe ends. 12 WO
WQ@@4109)797(270 PCT/ US2004/ 013689 Al t hough t he aP@IIU82004/013689

Aunigh bl pesaarers swencsp 909 b RS pl 0 ot ol Sidrbuted

that they retain their planar or near-planar shape
inwandhie nevsythelesh i gan he sqehéh'é dheyiralgingtheis planar eransoplangeshepsthereby
of the | owernost surfaces of the flanges 14,16 and
enhandifpsthe B¢adithg prisssiire Sespoasingleys oftthelavadnaktl s}drfmﬁs\wlth‘é flanges 14,16
seal ing forces against the coupling halves are also
andlipgpggued By minimzing the lengths of Iips 22, 24,
y maxim zing the planar and relatively expansive

| I
f @%egé&@@%%% %a?éa@nogﬁgﬁgtsgﬁqmg%%gg g%aélfls? the J&%glcling halves are
under era es to er peripher.al

also W?Vgée?gyl@lmm Che St LIPS Aoy and b BriAlag the Planar and
subjected to water pressures in the ran&g of 1000

relatiselyl cxpamive anner dlengd Wallr, daribe testlemxyobr dlanggiercollapse and the
not wi t hst andi ng the expansi on factor of the el astomer

lips twbecomecfaredaendebhizl térhperstutesdo thepamsiperiplodraltsnefacast1d] 40 and 42 is
coupl i ng conmponents. The flange configuration has been

ehmlﬁ@c&n %v&pwaé@mjl&tmthﬁw RESsireR Y RBEABRIII 006 P8l lahd femperatures
for "high pressure, high tenperature applications.

b
in th@ﬁg@ﬁt?m ﬂaﬁ’(l[ h Bera%tl\xﬁtﬁi}éﬁéla% ghAé 4%58%1(21?%18% 8W|[fle e'pastomer
t he di nensi, on s fromthe heel of
which ﬁ@ﬁ%@aﬁ@ﬁwgs PR Gro e P g PRRetEs- o
di mension "W to_ dinension "A" is about 0.5 to about
0.The flgnge eonfiguratipnthas begnsfornd o grovide PrBicplapy advavagsonpresults
the end of the pipe as shown in Fig. 5. In a preferred
for highpedsure tiglo fenigeeatmeapplidationy eli’ttrieammpbsirs;hmmrti gaslkitg$d such as
1C and 1D, the ratio of the flange width "S" of the
showﬁ'n@P%e 1A6thteQnﬂéi‘ S alll SYBAS Ais aftuaeR WhageNarkd @e dnérion "W"

about .25 to about 0.45, and preferably from about
extenggﬁg{n tg gge(i%tft}gﬁ gzqﬁbr @égg%g&her 9§ ?frl]en%%%tffi nQeé%n "W to

dimensmn I/L'alg%%out 0. g to abou’}/ 8 gt \Izvl\lleere ggﬁ is tihe distance from the pipe groove to

the end of the pipe as shown in Fig. 5.

In a preferred embodiment of the present invention, as shown in Figs. 1C and 1D, the
ratio of the flange width "S" of the flange 16 to the dimension "A" shown in Fig. 5 is about
0.25 to about 0.45, and preferably from about 0.30 to about 0.40. A broader range of about
0.20 to about 0.50 is also foreseeable. The inner wall 42 of the flange of the inventive gasket
shown in Fig. 1C is planar and has been increased in size to increase the pressure activated

sealing of the connection as shown in Fig. 1D, when the flange is compressed within the

13



shown in Fig. 1Cis planar and has been increased in
Size to increase the pressure activated sealing of
w0 b@4oenmect i on as shown in Fig. 1D when t he PCHOSMO4/613689

r.es t he 0 . .
couplw@?ﬂ’i 556147 10,088 BRI At £ LR BOY SipepEioRFjgesket of Fig
enperature fluid. Fig. 1B shows the rior art gasket
1A wb¢rem| rglativalg lw@mﬂ&tqu@heétbmleva}l Qe the f gasket i rofgessed within

backwal I 50 when the gasket is conpressed within a
a couglingp thienghy proeidiigythepatentdil figy thdrfisipmtofithd ki tof the badkavall 50 under
fusion of the lip to the backwall 50 under high

high t%ﬁl'ﬁ@l%ﬁﬁf&él MBis isHeligvddso b€ ph@MeRie 6 tHedadkosfidyiciius stishdriygrovided
of structural support provided by arcuate inner

r

by arfte e LB i Gl R ey KB aﬁ‘%ﬁ%f@% n lip 48 and
rat er th ort t onen

ring- l;daeth%a% mbgg S, sHeghEy) asoan%‘pgﬂ%&l?t)tﬁﬁﬁﬁs PP oSy %&tésugh leg

(only one shown), based upon conventlonal desi g

47 (oels' osh @me)ranmsgahng/surfmeeélﬁ ngmed; hewnh basadgwon @atlthfaonal
agai nst the pipe surfaces, as illustrated in Fig. 15,

desigh hesimaal infig pirlg sseimesided ® provide féadingiagainshibe piph gurfaces, as
entire surfaces, and this is believed to be due

illust2tHASh &0 113! {hy staézmtgtpeesatha@e%elopéff@dtﬂw Olet the estipRAIficebyand this
arcuate inner leg wall 46. As noted in Fi gs. 1 and 1

is bel*%hvee({l #Bebeg@t%l%%{)stgﬁtmg%g tl%fabgéh%e BF r@rgl?cgérg ?E&tt Ib 'ﬁrdugte inner leg

nco State are p n ang
1 62 of about 60- 85 degrees relative to the upper vvaII
wall4% and thus unlikely to act as a rel atively weak hi nge
as in the prior art. Referring nowto Figs, 1, 1C 1D
arfss @tect@clgg% deamdrl§, ghergagkes llamges o thsy prfﬁff?@‘f faeRtian iggtheir
t he enbodi ment shown includes a peripheral groove 36,

uncodregiedetat¢ gretpesfembly athe anglade” ofghent 60-8Y degraessglatiye to the upper
shaped wal ls 40, 42. It has been found that gaskets

wall B shdBLEuSaSly 16 2 @ﬁlatﬂv@lyﬁﬁ@kﬂnﬁ%ads lif eheSptior ages have
a suitable li'quid lubricant over the entire gasket.

b I?effgﬁﬂg ln%gzg % ; h%é lI'bf(F(cl?f% dbﬁs Ie%}?segmaé Eﬂfa%e\ig% GHhé gasket of

ase su cant
o o it Ger RS ChTEAL SRl Ech
generally conically shaped walls 40, 42. It has been found that gaskets are more easily seated
if their sealing surfaces have a suitable liquid lubricant over the entire gasket. Preferably the
lubricant is one having a vegetable base such as the gasket lubricant marketed by Victaulic
Company of America under the trademark Victaulic® brand coupling lubricant, commonly
referred to as "VIC-LUBE" brand lubricant. By providing peripheral grooves 36, 38, the
lubricant tends to fill the grooves and upon application of compressive forces by the coupling

segments upon closure thereof, the grooves 36, 38 tend to trap the lubricant and gradually

14



referred to as "VI G LUBE" brand |ubricant. By
provi di ng peri pheral grooves 36, 38, the |ubricant
wo ernds92e0 fil | the grooves and upon applicati oPCD1S2004/013689
. conpressive forces by the. coupli se nts upon ..
releasg B e ionege sopes gh ot st Mot by i ptpe smooth
| ubricant and gradually 14 WO 2004/097270 _
and umformUgatng pHthe @asket sealipgsuiaces ansl avpiding pinehing of he gasket
surfaces on both sides of the groove, thereby
surfaqerbetwdennitye pipp ahd theaodpling Hoosimg se did cogplidg tigleeyag ketcess
seal ing surfaces and avoi di ng pinching of the gasket

progréidéd. aAfs RELWERAudAR Anddshable Resiehextt@ia. i ng housing as
the coupling tightening process progresses. This in

t r ; Si :
c P HSEn PSR e BSEQ e pRRRes 36, 38 become
t he grooves 34, .38 becone ubstantiaglly flatt.ened. and .

substR R GRS o e o RS i 1 Fi
viewin Fig. 5. However, as noted, because of the

5. Hawever, 86 npieg,s@@we@ﬂ’ therinitialpresenap of te lebricant o He surfages 18, 20
20 and in grooves 30, 38, followed by a gradual

and irf gloeas3(t, B8 rfoldweliby agraiha relegget thereofdypingdbeltiglgening procedure,
| ubrication of the critical sealing areas surroundi ng

lubridafi6n 6f B0 GBHcAReh1M% e sigodelg thbgredvtd iRl exd@rlingd@rer the entire
surface is achieved. Referring nowto Fig. 4, there is

- : 1] of an alternative enbodi nent of the

Seﬂ"%%@ﬁﬁ?ﬁgﬁg&%%s'et 60 is configured simlarly to gasket

1 f Figs. 1,.1 nd.3,, wth the ddition.of surfac

¢ RedorrianEom 10 Fie % BFih 5 shoRin ¢ prign 6355 aberfiG epRtpauRet of the
' seal i ng surfaces 66,  68. Although any type of surface
mventl@mgﬁea«eh 60 isreontigeid singlaglyrie éﬁiiqegi@af ighrel, B g 3y wiith the

form is as shown, i.e., in the formof a plurality of
additiah b surfave treatcamp ircthg forovelknorlirendX 64 anavideidnesediimgysurfaces 66,

a crisscross or cross-hatched pattern. Al though the

63. AIfRAYE snPHyPe bE S f4e esughb@ing treftthedt RRYBBmMPateBBnobreferred form
Figs. 1 and 3, the pattern is capable of trapping

is as %'Llldgxt[n'f f%anntﬁe A 1R (ﬁ{aﬁﬁésé %ifn%g&ﬁ)ﬁceg%o@&%riented and

ion o ubri cant oi uring coupl 1 ng
extrn 3 S0 B b e B o o
tﬁe griloxgés 346, |3§ of Figs. 1 and 3, the pattern is capable of trapping lubricating oil and the
areas affected by the distribution of lubricant oil during the coupling tightening process is
more easily distributed along a wider area. In all other respects, the embodiment of Fig. 4 is
the same as the embodiment of Figs. 1 and 3 in that an elastomeric ring-like base member 70
is provided with inwardly extending flange members 72, 74 as shown. The knurling 62, 64 on

sealing surfaces 66, 68 also assist in compensating for small surface imperfections on the

pipes.
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the sane as the enbodinent of Figs. 1 and 3 in that an
el astoneric ring-1li ke base nenber 70 is provided with
Wﬂ'l)(mmmlomzyo extendi ng flange nenbers 72, 74 as sSPOWOS2004@13689
nurli.n 4. on ealin surf 66, 68.als .
 KEFting 1o Bl h R i Tgwpro el o Sigihes Alerhrlsd & Sl 80 of
on the pipes. 15 WO 2004/ 097270 PCT/ US2004/ 013689
the gamksstenf theyesent inventios, whensirear elasteraiic Hngybike basg nagmber 82 is
anot her alternative enbodi nent 80 of the gasket of the
provifeddaeitg d radiatly inmardiyetenidmgaitangt asndeey 84c(onlyngnel is Kloown). In
base nenber 82 is provided having a radially inwardly

this eﬁ’ﬁb@iﬁf@nﬂ Gn-ArdR0sk TS (f% 884 0h19 0¥ sBERn) afe g&ﬂ‘lgm}ed tbmave tip

hi's enbodi ment, inwardly exténding |ips only one

ends \yﬁlcm%]e %6%%%89 Eﬂeq{‘ftref‘sgctio% J}aa\ﬁeargda& su?ﬂg§8mtﬁ¥ﬂa@ E&ali 1§g surface

tersection of an arcuate surface
h flat s sur f ct
90 to Beamite ROHE bebue i Sarswitegs D2 Akt BRaR kM sprfepe,gf e
~ surface of the pipe end. The lip 86 will remain in
pipedndl | contact with the pipe surface, assisted by the
wat er pressure acting downwardly on the upper surface

88 hedipdBonivill remasi intfult ootacttwithi thh pipewarfadey assimidbsnidre water
annul ar inner flange wall 94 should that occur and

pressﬁt@%ﬁﬁé ol SHIRORE kipedr lsuFhee sBNOM @ill Resist Eun@det with inwardly

her eby avoi di ng fusion between the inner surfaces at

bulgl%gn\ﬂ}%tleﬁ g@ﬁéeta\&rh'lﬁ ??’ B}ggué%'ﬂla cfﬂpgﬁ’cf &ﬁ¥g 1% I% t?ﬁﬁﬁfall 96

o L B 0 e WAL
backwal | 96 bul ges inwardly at under conP_r essi on and

temp el S b ag b SRS TSSheioNeio SR Shor DS Ehand finor

wal | surface 94 and the relatively substantial flange
subst@diaply @londeted ahd plaharr fidngs ippowall Ody theteds tpas klestommeric material to
pronotes uniform seal i ng pressures agai nst the pipe

be coﬁ&ﬁfe@%@ tHEYABkwHI 96 Bil8s inWatdIf aPhRIdREorhpHa Y orBd Lt @levated
wal | surface retains its generally planar or near

temp%gﬁ]? Wl\fl&%g\ﬁe[rg h B gﬁﬁ%ﬁ@%}%ﬂﬂ&ﬁhe 58 8nd RRGEIARAY s@stantial flange

84 provides structural support for the gasket and promotes uniform sealing pressures against
the pipe surface under pressure, while planar inner annular wall surface retains its generally
planar or near planar shape. In some instances, the inner annular wall will bulge slightly
inwardly, but will nevertheless retain its generally near planar shape.

Referring now to Fig. 7, a portion of still another alterﬁative embodiment 91 of the
gasket of the present invention is shown, wherein an elastomeric ring-like base member 93
has radially inwardly extending flange member 95 formed monolithically therewith as in the

previous embodiments. The axially extending lips (only lip 98 shown) are configured
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inwardly, but will nevertheless retain its generally

near planar shape. Referring nowto Fig. 7, a portion
w@Ro0s09120 anot her al ternative enbodi ment 91 of P€TES2004/013689

gasket of the present invention is shown, wherein an
~elastoneric ring-like base nenber 93 has radially

/substangom;g F‘? %%vgﬂ; PRl %9 blit %ﬂ%@%&@ﬁ@g Pro kbR %ﬁ Jubricating oil

y thérewth as In previ

tapping TR TN oot ST kR e o Honchlly Yetoadds the
. PCT/ US2004/ 013689, substantially as shown in Fig. 6, .
Tubricam #pogy qompression ;i the gasket pithin a copplpe assambly 46 idasrribed in
trappi ng grooves (only groove 97 is shown) which traps
connectior withatie ghsket amd ecupding tabsemblly bhavormint Figodn conpr essi on
of the gasket within a coupling assenbly as described
Referfiad Moot fodFig\\8| & pbitbongsrstke tzaskietl 96 08 Wig ND ivsRmihinya
shown in Fig. 5. Referring nowto Fig. 8, a portion of
couplin I Y 5h 20 Morbiedd cbntfpradat Nl pliohOUE i Woupling
ortions of .the couplijn assenbl y..c nent s .shqun
assemblygpompinals, oM OF Hisatee BHPSET . FIFTARFHT Gngilike sk member
nmenber gasket 71 has generally radially inward|
gasket 2% hah genegally sty iBwaEiY extgnding flangy pgpibers 94, 102 formed
nmonolithically therewith, with axially inwardly
monolithi¢allydhemgwithp witbgixiallycinwardin exiengiag tlipa 98y 106 as Bheyn partially
Lubricating oil trapping grooves 97, 108 are

in Fig. SUb$uBAtdtalgl oll FApPiie BRGVNIT, 108eare 3a5dt&itially flatlehdd when the
conpressed as shown, with the support walls of flange

gasket gﬁ@_@%@&ms&@% SR, iﬁ?ﬁgﬁegﬁﬁ%wgg& Bt ﬂ%ﬁ&"ﬁmﬁ‘%ﬂﬁfﬂ o4 102

yet avol di ng contact w

. relativ orte i Rs. 98 ..106 as .shown.. Ref [ .
and invief GO Yo ARy S gt Yon A5 ol ifls e with
. alternatjve %odi nment of the gasket of the present
relatively, SROHSTIPS W dMR 28609, wherein an el astoneric
ring-1like nmenber 112 is configured as in the previous
Refardingsotfig. 9.0hereiinshawes partien of $ill dnoshaeyaliconative s
(only flange nmenmber 114 is shown) and
embodiment of the gasket of the present invention, shown at 110, wherein an

elastomeric ring-like member 112 is configured as in the previous embodiments,

but includes a.pair of flange members (only flange member 114 is shown) and
sealing surfaces (only surface 116 is shown). A peripheral groove 118 is in the
form of an inverted "V" shaped notch 90 which traps lubricating fluid and gradually
releases it to the surrounding surface areas upon compression within a coupling
assembly. The inverted "V" shaped'notch 90 is provided to retain lubricating oil

in a manner similar to the inverted "U" shaped grooves in fhe previous embodiments;
however; tﬁe "V*" shaped notch 90 assumes a flattened configuration upon

compression in a more uniform and gradual manner, and ultimately assumes an almost
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sealing surfaces (only surface 116 is shown). A
peri pheral groove 118 is in the formof an inverted
WOWM@tmpted notch 90 whi ch traps | ubri cati ng fPai/dSz04013689

compffi dR8RmH shfron Heahb PP D s e ot yithin

The |nverted "V' shaped notch 90 is provided to retain
periphestlcouplingndn @ririmpn, the geedHelr1asioinE AFocegurEiRd fhnigiatiagly slow
"U' shaped grooves in the previous enbodi nents;
release @fidubeicanttth ¢he' ifroahdipg dreanhalps @Olisisbutetise labfibairlge]iﬂadore
configuration upon conpression in a nore uniform and

19520ead artRy H@ﬁl ARG nstch | tHd Rk¥tiAs kR cily tleFBdbefveen the
even gUBSTl T?JTE S EEI-}_ (RlllJLE 26) WO é§%4/ 09723%g

gaﬂwﬁgﬁbﬂg%ﬁgﬁgg 3689 conpletely flattened shape when the
I'S subj ected to conpressive forces within a
her al ddi ti
uie A i Bt alirbess e o' il %Pﬁvar@erg%bw enphgigmgny of the
of | ubricant to the surrounding areas helps to
preser; igvention eheraip a igaskiet b4 is pgovadad widh éadwétyéﬁwﬂtlh extpied flanges
areas adj acent the notch, thus assisting in perfecting
(onlytflaages £241 is lshdrm)mmdtiimardga@kmdimg’ﬂdbst(belydi;pb?‘le'a dkown) which extend
Referring nowto Fig. 10, there is shown still another

ax1a119|11t1@z§1’6@t frnf IR A Ges B which tfbien a BérRERAton SVLEalifg surface 126
wherein a gasket 120 is provided with radially

whlclgér%@]{dya}'o g)ﬂig el e h@ﬁ‘t@eeid o@?gtl f%Zaggfé f%glget 8 9{&& sealing

|ngI| onty |ss

. [ xi al | rdI fromt fl.an san

ios (ly 374 PR avtihacP e BT pmiliny A8 Reisgting ARAESYBR e 8, wit
whi ch extends al ong the radr ally inward end of fl an

the adidption affihe ppyisian af2p inyaried gectangy ,sh@)edmeﬁg qr@lrg@oxgpz 8 located
shown) which are configured simlarly to the sealing

direclly peneathdnmeriflangé wall 830 Wirtvierted teetaaglat shapedgroome 128 retains
provi sion of an inverted rectangul ar shaped peri pheral

lubrldihﬁg’ ¥R id 2 $ahA&iBHar 6 ithesiel budededddehboihehts and gradaally
130. Inverted rectangular shaped groove 128 retains

releadeld Blel 16 éaﬁgg gil o tH sﬁgﬁgﬁﬁlﬁ%gﬁhﬁ§ 6 coRplelGoR pREEQUSkes place

groove I ments

within a coupling assembly similar to the manner previously described in connection with the
previous embodiments. By gradually releasing the lubricating oil to the surrounding areas
according to the changing configurations of the groove 128, the inverted rectangular shaped
groove assists in completing the seal between sealing surface 126 and the pipe end.
Alternatively, other types of systematic surface irregularities, including grooves and
notches, may be used to retain lubricating oil and release it on a systematic and gradual basis

during tightening of the coupling so as to assist in compensating for the surface imperfections
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rel eases the lubricating oil to the surroundi ng areas
as the conpression process takes place wthin a
W(amﬂmoimgo asserrbl y sim I ar to t he manner previ PUFU$2004/013689

SCI | Vi :
on L RE e ot B Gr GhuRery b BaphL iy 128 s gematively
oil .to the surrounding areas accordlng to the
be squaig YIRS -¥eSHOR, §F ARY P@ﬁ’ss}@f’et he groove 128, the
inverted rectangul ar shaped groove assists in
c Reféreing ngwith &ig daithdreissbewnssllyeranother ambedin®st arilie form of
the pipe end. Alternatively, other types of systematic

gasket UB0 BSEng périhetadkinpilks basevabiiBérg20Tnohy embadiehent of Fig. 11,
notches, may be used to retain lubricating oil and

radlalrlf lsﬁ?récﬁn%fla%% mdet ‘fﬁ'ZFtIBG iisiedhAda p&f"%hﬁs 1581 4@ Gomprised

e cou |ngsoastoa3|s

of an fg%e psaLls 89 of o8 L3S }}f)%z&%%g éh%ﬁ ]ﬁ%\t?vlaﬁ &enébeass m':rngectlvely

exanpl e, the inverted rectangul ar shape roove
separplgy by pitenAtng asTeypondingly gence % Iyrirapee al§g%§qd§ﬁa“‘é ﬁzlﬁ?foml an
ot her shape. Referring nowto Fig. 11 there is shown
entirestifdular yleped happhoerwatiybolyi pagraf thenloph beihg showo in Higs kit As can be
130 havi ng peripheral ring-like base nmenber 132. In

seen inMBe b sEcaBMM] vidw bf Big. 1llthe ifided walls ¥3§X14ORAriplerhdr tgaradially
menbers 134, 136 include inner support walls 138, 140,

inwaR Btk l&f%apéﬁi fggwi’nﬂ%ﬁde'?ﬂ? e'i‘;ﬁj; lic&Sor0Sf WY fredtire against the

trapezol nbers 144 respectlvely

surfa?ei%g)g ggeiﬁelg%‘?ﬁ/déh ;[E}e ’ n %clgg gg&,? 2 %? E g ﬁ%}a%seg‘ce t nﬁjler Yurfaces of the

circul ar shaped | oop or wall, onl art of h I
trapezifal ghaned aalt Waﬂusactwilﬁ LhrRskesives ingieHrirest lﬁz 1561n Fig. 11

cross-sectional view of Fig. 11 the inner walls 138,
repredetd thednmdr evedlsurfabes af sl Bdrige walleanestiondingtte spiaasg 142.ps

146, 148 to enhance the application of sealing

P rresTerding a%ﬂﬁ it Fig t nén canpidotion Vi Fig.ne, fiepadiatig snnerhest sealing

sur;aces 50, 152 in Fig. 11 represent the inner

r C a. " .
surfagegcltS?Of;fg) ﬁilélhl&?g% ee?eggrgﬁ eeql nng?ﬁ%ﬁﬁe féésrgl 4ers 162, 164 which
the.i.n

t _ f
functi g apar T SRR BLBRGIIE sha@sgéao%%s IR eVrlOr“.'geembOdlment
The peglglhgp]t @agqﬁgp%r‘%ltrggc % nt)ﬁ%l(tzltnig %nl vmen app liét to tﬁe entlre surface of the

gasket prior to installing the gasket within the pipe coupling. As the pipe coupling segments
are drawn together to a closed position, the grooves 162, 164 gradually become flattened
against the pipe surfaces as described in connection with the previous embodiments and
gradually release lubricating oil to the surrounding areas to perfect the seal between the
sealing surfaces 158, 160 and the respective pipe ends. As the process of tightening the

coupling segments progresses, the flange members 134, 136 rotate inwardly until the pipe
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surfaces 158, 160 include generally inverted "U
shaped peri pheral grooves 162, 164 which function in
wa@20vaip2ro si milar to the peripheral shaped gr oPUBESN4/013689

+.the previgqu nbodi nent . .. Th ri hape

seating 36 o8 Too PR atke g 0o Rt X0 S B S Sppppurteces of
entire surface of the _gasket ribor toinstalling th

the piga srdstangithsinger Fpppit FelleseHnns Ag‘} PEOM oM AL eQfupesssg and
segnents are drawn together to a closed position, the

provide diedly digted S6ppoyt fdiealtd gssistinmesfetting theseal betwgsntleg peripheral
the pipe surfaces as described in connection with the

outerRiENde0BS FpbapharEIHase MmBhbeg)32daal thy complams and between the sealing
| ubricating oil to the surrounding areas to perfect

surfaé%q 588Rd0 %hya etrﬁé'rnbea@ 4 N96 8 fRGRSe dri8; ThEhiRPSupport wall
t s. As th

e respective pipe en e process of tightening

138 o v SR Rch ST RS TRt s op8 B g5 ORI Hebezoidal
2004/ 097270, PCT/ US2Q04/ 013689 sealigg surfaceg #58“

shaperggetiens ofeolidigastamenamalerinh 44, Bt baen Adunddiq prgwads pitective
outer surfaces of the pipe ends and the inner support

structoed! Isugpect foores fahe beatiogsurbaae ofthe lips io,ddSavtharedpect to the pipe
provide radially directed support forces to assist in

coup @ drRicthé gg)eteh&s. 96 phrtibelayyeieralicheting séqioas af theaupgurt wall 138
surface 1 of peripheral base nmenber 132, and the

provig? ylt%#gﬂ?,le BRds bR %rﬁga{l@%ﬁ&ﬁﬁﬁg‘ﬁ’ps 846 11 8¢ BSapbdfing I8fing

ange me 136 and the pipe ends. The
i nner. sut{qgort wgtll 138 as shown, which as noted, is
Presspre AAINS PR AIPSSUHPYSr nat i ng sections of general |y
trapezoidal, shaped sectjons of solid el astoneric
e edlgsgribelin conaectign BththE g VIoys BWEQ‘%H@HE% e Seslyg surfaces 158,
structural support forces for the sealing surfaces of
160 dzheltbinpively Biclulée ®tlwir strfacespegitarities o assist geperéastipg thegeal such

and the pipe ends. In particular, the alternating

as knSf6d srhsesinvehed SVP plaped weiches] 3R erted sytiactkeshap@paid revtangular
forces on the inwardly extending lips 146, 148 in

shap%@%&éﬂe@,%rstﬁ@iik@ﬁ Gh ofdePRSHhEr REM RBlcRR Rl MRreididralkeisembly

escribed in connection wth the previous

enbodj ment the seal ing sur 5 .
proogy FaARER g sihef G BPNalY LR Fprrsiibaf B mpipg sorfces.
assist_in perfecting the seal ,Tuch ) )

Referring now to Fig. 13 there is shown still another alternative embodiment of the
gasket for couplings as shown in Figs. 11 and 12 in which gasket 180 includes inner support
wall 179 in which the trapezoidal shaped solid elastomeric sections of the inner support wall
138 of Fig. 11 have been replaced by wider generally trapezoidal shaped sections 184 of solid
elastomeric material. In this embodiment, the spaces 182 between the generally square

shaped solid elastomeric sections 184 are configured as trapezoidal shaped spaces are also

wider than spaces 142 in Figs. 11 and 12 and are arranged in a circular array as shown.
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as knurled surfaces, inverted "V' shaped notches,
i nverted square shaped and rectangul ar shaped
W(mmmhe'sno or the like, in order to either retaP@I/US2004/013689

ricating oil t ein the ass
i PTG PGS Tk e R oS SR GiongL pigh e Horgtines 14-
nperfections on the pipe surf aces. Referring nowt
14 of Fﬂl@ 1331 Whigh éhej altesiagng septions ofgroerdly t@p@@%ghaped sections 184
enbodi nent of the gasket for couplings as shown in
of solid glastothtriamall h2atennl whe showyaspezated 89 gemarhllyoieapeizoidel shaped
support wall 179 in which the trapezoi dal shaped

space§ %E Erﬂieﬁiaﬁ&ﬁsomr 16 afl @@ck B3peddd the RAskeN BEFi gs.ummttitmvm identical to
of Fig. 11 have been replaced by w der generally

the gés'kre“ a%éjﬁ aﬁ@%@qqclﬁ@ﬁg'tmgﬁs &4 of solid elastoneric

the spaces 182 bet ween

th ener al | astoneric CtIO
5 e robnhelt e Ry e 1 o kaMEs yAuS AL M ibmed
also w der than spaces 142 in |gs 11 and 12 and are
of seefiona p§Eeriquslyzshapadsigriigns of seljd matesinbisnarated bygspaces of various
2004/ 097270 PCT/ US2004/ 013689 Referring now to Fig.
alternbfive benfezuratiomhdhe saidonatesalpeciomsheatoné evmprassed uppwaggembly of
lines 14 14 of Fig. 13, in which the alternating
the c&gﬁfng QBEM&ts GaRhaddsietlseapeaithiiathe Séppets scdongilsed 8dupling

solid elastoneric wall naterial are shown separated

d
and tgﬁ agﬁc{é eréoét sitg g&%%@égqg‘ist SRR suﬁ&%%?%heocfouplmg and the fouter

ot her respects t e gasket 0
and 14| i,d

13 e
surfag e DS Hosperinangd Fﬁ%ct s st QRS élqglélelﬁlgtfr%fessufe
bot h the gaskets of Fig 11-14, the inner, wal
By confignisingds anghlas et Al Obfheahcs wdthypeaiinns of S%llé’cltnﬁ'@%l %Parated
solid materi al separated by spaces of various
by spatdsarfivationseconfighiatomsa themolid ntateriad séctidnsrare geinaitted to provide the
portions beconme conpressed upon assenbly of the

necess@oidRE freBERAlifg Wirklted 6Fthe F&H&t aga@Rt #eé redpebtive donpling and
segnments of a conpleted coupling and to provide the

pipe éc%ﬂ%(%rﬁhts Wilgé flﬁ:%p@&@?%ﬁ%eh sﬁl)ﬁcé 13 e ﬁ witd Q68 s8&tidnl8f material to

I'ng’ an e’ out ace the pl pes,

o ABSS Bkt SoB) 55 e P B lon o

inner wall of the gasket with sections of solid
compeReis o the@p)lgqt ythen subjected to substantial pressures and temperatures generally

encountered in certain applications. Various types of wall configurations may be used,
including triangular, circular, oval, and other solid sections separated by correspondingly
shaped spaces.

Referring to Fig. 15, there is shown a computer generated graph of the sealing
pressure distribution of the sealing surface 49 (shown in Figs. 1A and 1B) and the pipe

surface with prior art gaskets of the type discussed. The pressure is measured from the tip of
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by spaces of various configurations, the solid
material sections are permtted to provide the
woewassary forces for the sealing surfaces of PEEUS2004/013689

s sket a ai t.the res ectlv goupl i,n nd . pipe..

the ipEBip S HRDF i tobe R 81 B e rrﬁrﬁa% %s%@% isgloBaxiqpt over the
the solid sections of material to nd_ w t hout

lengtherd Heschiog 6ot ErgRPoPL WU the Beel (ndhoRing s> G Bpegirgiamns to
cause fusion of conponents of the gasket when

zero asthbjead bEthetleg. subst anti al pressures and tenperatures
generally encountered in certain applications.

VB dRusstt Fige 56 sHowdad donsfiiidri gehidratetl @RiphroEYhd@alis€ pressure for the
including triangular, circular, oval, and other solid

gaske%%ﬁﬂe?;ﬂéseﬁfﬁ@ oﬁ%igﬂox&ﬁfnr Hgfq d ng Whe?éﬁ?@%gh&ﬁ%’fg%sls

ere-1s a comput er

oG S A S B RS e

and the plpe surface W th %rlor art gaskets of the

is shogtgrpwithithoiatio SGA bykig appadkift © abeuiR4d apd the Hlange spaling syrface
of 21 WO 2004/097270 PCT/ US2004/ 013689 the lip 48 to

includete lbnidatfretaining grgove’dl haeatet et pewtr'E"tih &ig. 4 6alAlihgtigh the sealing
pressure i s non-existent over the length of the lip

pressu4§on fﬂ%ﬁfgpé durfaB&BfopY Betw@¥R polintsh€"hag "Dl ¢whihdgpredent the lubricant
l eg, and then returns to zero at the end of the |eg.

retaindn g g?(gcpvte; qtsl%as bEbProuhf 1l e‘ﬁeﬁt@ 5P ! asﬁb%ﬂ??@{:ﬁ@n@ S

|ng pressure or ets o

. i nve qun in n

providga3 Theieropifis ob g Bo bR e e TR U1 %rﬂa‘ée %3 fhrefore
which is planar and relatively el ongated, the_ li

the optigragptesence of p grastye dpes not aflyassely affect theovsrall E@llﬁ@p%mame of
0.30 to about 0.40, and the flange sealing surface

the gablket! udes a | ubricant retaining groove 21 | ocated at
point "E" in Fig. 16. Although the sealing pressure

ORetdignPio8g S, HRESisEhORS aReipheTRediRicPréssurle didfiButida over the
(which Tepr ésent the lubricant retaini ng groove), it

B s T
lubrlcgrh‘rgp are geérgogee aIln thie ePbodimient th%tprrteslgl?reqs 81strﬁ)’utea@ﬂn a relatively
uniform fashion. In this embodiment, a part of the lip provides sealing against the pipe
surface due to what is believed to be the transmittal of forces of the flange member 84 and
the planar inner flange wall 94 in Fig. 6.

While the invention has been shown and described with respect to preferred

embodiments, it will be understood by those skilled in the art that various modifications and

changes may be made therein without departing from the spirit and scope of the invention.
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the optimal presence of a groove does not adversely
affect the overall sealing performance of the gasket.
wRedoat9i2mg to Fig. 17, there is shown a graph PET/US2004/013689

sealing pressure distrib ver the sealing
surface of a gasket as s#ﬁﬁﬁﬁkﬁ Fig. 6, wherein the

seal i ng surface does not include a |[|ubricant

WHArTeTtSaCi?IWgH‘QE@rIS'ove. In this enbodi ment the pressure is
distributed in a relatively wuniformfashion. In this
ertbodi Gasltet for yahii a afechdrded] cpuptimgadassd tgaln adjacegipips ends or
the pipe surface due to what is believed to be the

the hlEe" MR dabldth Fﬁ%s (‘aeg%né’ifallg Bﬁcﬁlﬁﬁﬁ%ehl@mé imebeR fétmel ¢ an

planar inner flange wal n Fig. 6. Wile the

elasto&e % éil%tgrgal e%?ﬁrl% ggr?ﬂlee%{i %}ﬁge ?&'ﬁoﬁ ﬁf % éd ﬁ X ge y Sr{ﬂgeé‘ éﬁgﬁ’lg G eh@rally

kille |nthe tthatv |ou nodi atlosa
radial By igety g )6E anes DREPE A el bR ev oo R S fpe
splrlt and scope of the |nvent|on 22 WO 2004/097270
memiRCTAGE 00 mo1 368 er vallAEadb saidritme seabsr KEther Baving a respective
Gasket for use in a nechanical coupling adapted to
inwardDji faciag jiiegral lipphpéngmtispper surtdee ahd k dowartsurfaceg dskletver surface of
conprises a generally circular ring-1ike base nenber

each §a2d Hﬁgelﬁg c@ﬁhnu%{l@%ﬁtﬁ %ﬁdlﬁl 1Hﬁérﬁfo‘sta§urfa8@8hed%ﬁ rshﬁ'?@sfp@!:tlve flange
edge por ion of said base menber having a generally

meml?eﬁ? egolrg% s%/egl\[fﬁé?ué%cg ﬁaaﬁ)éegfc gelgé gglg nt'WHpgr[ 0\}1'_% ce POI’thIl of
the wggric\plge‘rc}g ?o; $ %g%@r ﬂ{é@fllc eacg?a}?ﬁfs%}gf ag? Hllegg)ggglra[nif agcrla Ighrec‘uon
havi ng an upper surface and a | ower surface, the |ower

of theswerkpicee, ¢ atiesiotths lengthl afjsathelimbeing suahrihesuheni the gasket is
radi al innernost surface of each said respective

positibh@ngRhinresshpling axsérablynfar sating, agd sadidlhodireatbdpioatbrdssive forces
engagement with an outer surface portion of the

are a %H PGS tHera88115 eRRh&lg iR atdul a4 KRR Sf 0did $REFe ARBers are

[ ange nenber 1n" an axial direction

maintained in a generally planar or generally near planar shape.

2. Gasket according to claim 1, wherein each said flange member includes a
peripheral groove on said radially innermost surface.

3. Gasket according to claim 2, wherein each said peripheral groove is located
generally in line with each said inner annular wall of each said flange member.

4. Gasket according to claim 3, wherein said elastomeric material is ethylene

polypropylene diene monomer (EPDM).
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of the workpiece, relative to the length of each lip
bei ng such that when the gasket is positioned wthin
wa@2@agi2zing assenbly for sealing, and radial | ypdi/usmneaii3689
cqnpressiye forces e gpplied thereto the radiall:
et ena g ARG o Flafn AET p SGeBE it fhrich G n § gonerally
are. maintained in_a generally planar . or 1qener al |y )
planapiggdhe pproginressad penditpon andakhen positigped Wighinghe mgrhanical coupling
wherei n each said flange nmenber includes a periphera
and sghjessektoondisly directed edrygressimeforass by sher dampbing, 3nd Galsjkesed to
according to claim2, wherein each said peripheral

intern@! NOM§réssuleForRbE daiddame hamdlyr wall péneealWirefiddsplant or near
i nner annul ar wall of each said flange nenber. 4.

Iﬂmmfaé%st according to claim 3, wherein said elastoneric
rial is ethylene polypropylene diene nononer

P ~ 23 VWO 2004/.09727Q PCT/ LUS2004/ 01 .
Boor ket SR Sl Qi el A P i enb s SRR convex

, wal |l is generally planar in the unconpressed condition
inwardlyd when positioned within the mechani cal coupling
and subjected to radially directed conpression forces
by. t he Gaskglacenydingrid ckirh pewherdintaach said peripherdl| guoaye is
pressure forces, said inner annular wall generally

dimens@dret AGd cofighéRIreivaRbricqiingna¢disiap assish sedbag lo€baid flange
according to claimb5, wherein said near planar shape

memliéei?% Iﬁllrga%él{d- ck Eoh&et wiwg’gp%te%nds? Gasket according to

_ _ erein eact peripheral groove is
it um BT e g it Torl s TRl bR g pive and
e A S e e s o b
end pipe and wherein the thickness dinension "(S)" of
"A" ferme thesgroaivef dfzactepipre bbtse pitieend ésbdsyeethebayt A@Asnéabout 0.45.

9. Gasket according to claim 8, wherein the thickness dimension (S) of each said
flange member divided by the dimension (A) from the groove of each pipe to the pipe end is
between about 0.30 and about 0.40.

10.  Gasket according to claim 9, wherein the thickness dimension of each said
flange member extends from an outer peripheral wall surface of the respective flange
member to each said peripheral lubrication groove.

11.  Gasket according to claim 10, wherein said inner annular wall of each said

flange member is joined to an inner backwall of said circular base member by an arcuate

surface.
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"A" fromthe groove of each pipe to the pipe end is
bet ween about 0.25 and about 0.45. 9. Gasket according
wWa eooglogizne 8, wherein the thickness di mensi on (B)T/U82004/013689

egch said, _.flange nenber .divided by the.di nension {A
Fm © sk o6 TaaGe TR A PGSR it (P aSeTaRALES Ak an
Qeg'vveen about 0. 30 and about 0.40. 10. Gasket | .
angle 3o.C 6F etgen ebawt 69" rAnd abowedde withisaid geneialin eusulay agrlike hase
of each said flange nenber extends from an outer
membpe wihghér el unmhipressed sigte. of t he respective fl ange
menber to each said peripheral l|ubrication groove. 11.

Gagket Gaskara6idrding ®o Elaibh 12 Where &1i€ i4difBi ifindrider sealing surface
annul ar wall of each said flange nenber is joined to

of ea&%aid@ﬁfge?ﬁ@@ﬁﬂcl%s 3\%“%%1%5{ o8 Sdce @ﬁéﬁﬂﬁﬁf@ & eﬂiﬁn@@gressure

ar cuat e urface. /097270 PCT/ US2004/ 01368

. 12. CGasket according to.claim1ll, wherein each said
Seahnlglaﬁﬁlggt tﬁ%%@%ﬁe? 8&#&9‘%@&%"& e "a" of between about 600
and about 85 with said generally circular, ring-l|.ike i
bdde rfeaskeracegrdingiioclaim d3cuhsisiasaidsucpch igregylaritippcqupprise a
according to claim 12 wherein said radially innernost
pluraityalfignepvsudiireensionat anslanonfigaiied té tedaig dubmisatieg oil frcéndeee sgaling
plurality of surface irregularities to enhance

of eadl REBithEng GRAkcE Aghidd tenBipcitite pige bakes of the
wor kpi ece. 14. Gasket according to claim 13, wherein

sgisd s lﬁ%ﬁ&%cwrﬂi‘ﬁg 3& gl%gﬁ gg,ﬁ?ﬁ&&ﬂrshﬁlepl@rali@l T RbdeY cOfprise

grooves di mensi on lgured to retain
- 1I(gbri cat i %cﬁi | to enhance sealing of each said
U %xiolo?ﬁeésog feig% agai nst the respective pipe end. 15.

Gasket accordi ng, to claim14, wherein said fol ural i t%{
oflbgr o &tasket@grRsfing do Clith P eHhgPBSHE WRlIYRIERRVes Pphotches are
Gasket according to claim 15, wherein said plurality
arrangdd igraouisssossipatiernches ar e
17.  Gasket according to claim 16, wherein each said inner annular wall of each
said flange member comprises a plurality of alternating wall members respectively separated
by a corresponding plurality of alternating spaces.
18.  Gasket according to claim 17, wherein said plurality of alternating wall
members each have a generally trapezoidal shape.
19.  Gasket according to claim 18, wherein each said plurality of alternating spaces
in said inner annular flange wall each have a generally trapezoidal shape.

20.  Gasket according to claim 17, wherein each said plurality of alternating wall

members are randomly configured.
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arranged in a crisscross pattern. 17. Gasket according
to claim16, wherein each said inner annular wall of
\N@?mhmqnaid fl ange nenber conprises a pluralitpCDUS2004/013689
» alternating wall. nmenbers respectively. arat e by .a
T C8hr s Dok At B ey o kera s i BB SF ypharihe spaces
Gasket according to claim17, wherein said plurality
are rapdomalytcopfigwredg wal | menbers each have a generally
trapezoi dal shape. 19. Gasket according to claim 18,
wher ei Gaglaat lacaaditg pd Cladini 2, whefeiradach saidtflange spatesis stmctured
said inner annular flange wall each have a generally

and aldpRREAeh dk whBARRR orpéRate (K £ ncdkdd@ial bo\@1ing agl 3/Heh Inkchanical
wherein each said plurality of alternating wal

d : ' e
coup IR leBisSliF SRERNE S48 BRshifpRimplien e Sl P Ogistrbution
wher ei n, each sai lurality. of alternating spaces .are
betwat saaA Do gt 18 31 SiRieeS IR T £ OeHn Rt poter of
wherein each said flange nmenber is structured and

each spdchfanas nsenabertte said RREPhArH599Y8r at ed i nt o a nechani cal
coupl i ng and when nechani cal coupling conpressive
f @8ces Guekktfabedrdingrte €$aimel , avhereaippdchesdid flange seeantiengs structured
pressure distribution between each said flange nenber

and a@4}fled $H18h 1Rk Kbl R ok IFABARRS a Ie@harAeh] QBIANFRSY withMechanical
off each said flange nenber to said peripheral groove.

cou s Bhe 3L AL P g S L g s ision
) when i ncorporated into mechani cal .coupling and en
increfigE RetHP Lo Dot AT "G BLLPD S B Crareth A ef (g Eomer of
pressure are applied, the sealing pressure o
each giid flengsunemaber tp seid danes snpdanyedh apd tereadieridmopg fjeard each said lip.
menber and the workpi ece froman outernost corner of
ea@dh saiakétlfange imambehanical saupliigradepted tonjolimadjeeent pipe ends or
and thereafter drops toward each said |ip.
the like, which gasket comprises:

a) a generally circular ring-like base member formed of an elastomeric
material and dimensioned and adapted to be positioned within a mechanical coupling
assembly in circumferential relation with workpieces to be coupled, each pipe end defining a
generally longitudinal axis;

b) a pair of axially spaced radially inwardly extending flange members
formed integral with said generally circular ring-like base member, each said flange member
having a predetermined thickness in the axial direction and an annular inner wall surface,
each said flange member further having a respective inwardly facing lip having an upper

surface and a lower surface, the lowermost surface of each said lip being continuous with a
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24. CGasket for use in a mechanical coupling adapted to
join adjacent pipe ends or the like, which gasket
wa@omp9Res: a) a generally circular ring-1ike bP&wES2004/013689

P nber formed o el.ast oner i materi a nd .

cadiel oS ol SR SEL AP B | 0gF FieBiveh D ealing surface
mechani cal coupling assenbly in circunferential

adapteddion engagemint v iflbak pitercsfaeepgtion efifedipe weldn bpicpeplehdhe
defining a generally longitudinal axis; b) a pair of

thickn@¥d &fl dayh sqid flenze mekinbér iy therandal dirngctiort efitbie worlfpieve gelative to the
menbers fornmed integral with said generally circular

axial Tehf¥d o ke PRSSOrIBIG beiRBsiioh $idt hteh @E&@sﬁ@ﬁ@?_ﬁsiﬁcﬁﬁ& iAlhin a
|

a predeterm ned thickness in the axial direction and

cour L BR85S SRR e pRA i

havi ng, an. upper . surface and a | ower surface, th
forces 3N ASQ NIRRT tBS GRUR G LA ifulay SSE P CLBtb G ee
with a 26 WO 2004/ 097270 PCT/ US2004/ 013689 radially
membien isenaiptunediin £ alananer regeplanayicgnfigapien sa/es tpmpgigiain
menber to forma sealing surface adapted for
prede2ngh@e Bedling\fbicks betweett #he pinerchds endoihe icouplingfassdngblpi pe
end to be coupled, the thickness of each said flange
mpgber M&hﬁﬁl@al%eadquﬁliﬁ%?ﬁé\ﬂiﬁg;plﬁfal bfb@aﬁéﬂébﬁlﬁlh@-‘s%éments,

relative to the  axial Tength of the corresponding lip

& t | ' the correspondi ng

- i) S N B o
necnani ca onpr.essi on

ends GBS RAMPHS: LEbkElyorRung clne g AL PNl srehenty i eans for

wal | of each said flange menber is maintained in a

securipg aaidrcouplingstggments rﬁmacgaﬁhqrgw%tmwdsrslaagn&@wad Atgasket
predeterm ned sealing forces between the pipe ends and

positibiel withipltheghshaisecdiiyg cizmnelMfchatonplingsegmenty st igagket
havi ng plural arcuate coupling segnents, engagenent

compHERAP S geRerhIMe ciraMA rinClilte8E tehibeL Rt BF th Sl8GERBEC Eling
seclring the juxtaposed ends of pipe nenbers,

a
matergaj)l %ﬁcg Ehlg—%er%%ﬁ)lnéfd 2% fcﬂs{éﬁ% bl Bos?ﬁ‘&{éd%ﬁﬁﬁ k018 RGHRE hid A ike

base member having a pair of radially inwardly extending flange members formed integrally
therewith, each said flange member having a predetermined thickness in the axial direction
and an annular inner wall surface, each said flange member further having an inwardly facing
axially extending sealing lip having an upper surface and a lower surface, the lower surface
of each said sealing lip being continuous with a radially innermost sealing surface of each
said respective flange member to form a sealing surface therewith for engagement with an
arcuate surface portion of each respective pipe end to be coupled, the thickness of each said

flange member relative to the axial length of each said corresponding lip being such that
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securing said coupling segnents to each other in
end-to-end rel ati onship, and a gasket positioned
waowdohiosr2the gasket receiving channel of said cRUPUB20g4/013689

. segnment, . saj d gasket, .copprjsing, a.generally circular .

when sy gephickis BRI EnGIaLb hiveisd rethpnich SemBiratie ferEs rgid
materi al and di nensi oned and adapted to be positioned

couplinigtshgmenss, edcle spach pastulargmnat wallmf-epelksnid Barge memberis maintained in
having a pair of radially inwardly extending flange

a genérallp planarf crmemchlamir e giifaduritiont soeas eovaply seffictens sdating farng egainst
menber having a predeterm ned thickness in the axia

interndi fIGAPr&SureBRAVRA sHQ ré%%[ngi RPRAENtahd RYPipS&GRIs. each
sai d flange nmenber further having an inwardly facing

axi.al | xt.endi seal | § [ ' . .
2 a TSR PRERR% o BT LS Roth UBREANLANS isof
..sealing ljp being cantinuous,with a radially.innerpnost )
thickngss [ the r%fﬂsaﬁtdge%ﬁqgslfs PRt 1Q H}a&}lt'i‘lééﬁag@lgi cotafy ‘éﬁf@ éalﬁﬂmeeﬂlds said
to forma sealing surface therewith for engagenent
lips beiing meségtant 40 uprward cotlingdorweperusedby Bridauessurcespect i ve
pi pe end to be coupled, the thickness of each said
fl ange nmenber relative to the axial length of each
said corresponding |ip being such that 27 WO
2004/ 097270 PCT/ US2004/ 013689 when said gasket is
subjected to radially directed mechani cal conpressive
forces by said coupling segnents, each said annul ar
inner wall of each said flange nmenber is maintained in
a generally planar or near planar configuration so as
to apply sufficient sealing force against interna
fluid pressure between said coupling segnents and the
pi pe ends. 26. The pipe coupling according to C aim 25
wherein each said sealing lip is of thickness in the
radial direction sufficient to maintain sealing
contact with said pipe ends said |ips being resistant
to upward curling forces caused by fluid pressure. 28
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