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Pl PE COUPLI NG | NCORPORATI NG SAME CROSS- REFERENCE TO RELATED APPLI CATI &4 2006
This application is related to co-pending U S. provisional application
nunber 60/ 465W8BM04/®TI7&d April 25, 2003, the disclosure etrwsidonisess
incorporated herein by reference in its entirety. BACKGROUND OF THE
INVENTION 1. Field of the Invention The present invention relates to
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gasket is seated and engages the spaced apart juxtaposed ends of a pair of
pi pes intended to be joined by the nmechanical coupling. Mechanical pipe
coupl i ngs take nunerous i i it pi pes or snooth
end pi pes which nmay orlﬁﬁﬁiﬁﬁfﬁﬁkﬁﬁéﬁﬂﬂﬁﬁ%AﬁaDﬁ%ﬁ@éﬁgﬁgg are exenpl ary and
t he present invenjion cont ted f e wherever gaskets are useful.
2. Description of bt“h@’l’ Lo Ede g\% Oﬁoﬁén‘ﬁ%ﬁ%’r H@éﬂ‘s’i"ﬁﬂ(ﬂ?ﬂ!ﬁ‘%‘i‘i W&‘bﬁh

el astoneric gasket for use in creatlnq and formng a sealed joint between
vari ous type@0/i5.686piiled ARHA5na103ntae disc %‘i’“erﬂfh"’hh@tl%ﬂnF?IEOTa'ijéH@Flélbweff-’lﬁé?%de
mul ti-part cougllng segnents or pipes and fittings or valves, often a pair
of coupling MIEEAEWSHYs i ncl uding mated bolt pads. The segnents are bolted
together and in the process of joining the coupling parts, the act of
closure assists in seating the gasket finely against the I 13 JUL 2006 WD

2004/ 097270 PCT/ US2004/ 013689
BACKGROUND OF THE INVENTION

L. Field of the Invention

The present invention relates to sealing gaskets for mechanical pipe couplings of the
type which generally utilize a pair of coupling segments having mated bolt pads in which the
gasket is seated and engages the spaced apart juxtaposed ends of a pair of pipes intended to
be joined by the mechanical coupling. Mechanical pipe couplings take numerous forms
including either gréovcd 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 varioﬁs types of pipes, whether metal or non-metallic, generally inc;,lude
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



pi pe ends. Wen the coupling segnents are brought into juxtaposition for

pur poses of securenent, often radially inward, peripheral and 13 JUL 2006
circunferential conpressive forces are applied to the gasket. As a
consequence t hworzempertd ve seal i ng surfaces between the gaskebzeoanssst he
coupl i ng segmrent bet ween t he sket and .t he pipe.ends are intended to
engage i foEeends ettt EREes Rt S gt RO R ST e bR B 1 i o
tight seal. Many of these. nmechanical. .joining applications are_ _used in pipe
systens car r%?F‘HémeI}ti Qfﬁ?&@mg? W%%@F%?dﬁf%gn c?rglpe%'iﬂtco?@ffﬁs“%@r%? ¥Fer, and
pressures up tQ approximtely 1000 psi. As well couplings of this type are
used with f|4nPHed igthegapkef. g consequenga s gespertive sealing suplapeaeivec hegrdkal s. 1 n
the past it generally has been believed that gaskets intended for use with
nul ti-part @Ei sonpEespEmEissed befwerihe sasket apgd 1oe Ppe erdsrane intsndeddp engagent |y i f
there is a greater anount of elastoneric material present to fill the space
bet ween t he igadanstto-frge edaiion mith thanbiechve oficppeting b Vel seadl t hough
counterintuitive as taught herein, too great an anount of elastoneric

mat eri al has beeddnyghtheseonechianieadjoinies aplieationsashesss ingfipg $ysteme adrmbieg ween t he
surfaces of the gasket and the respective coupling segnents and pipe
surfaces. Fdiquisahtsinpsrafures yp tsoabeut 23PPeand dighereend naessurediep igappreximpteliol00fo its
enpl acenent, al though of one piece, has traditionally included sections of
di ffering shapessweitéouglinpg ofithisaypeidransed with flsldaptd thpscnvihdioftseand i nto the
coupling segnent, a pair of downwardly extending | egs which nest along the

i nner si dewaldtife @bmichB. coupl i ng and a pair of relatively wide inwardly
extending lips which extend essentially to the ends of the two pipes being
coupl ed. Gener al Ily thetphee itigpieallydias beea delidvediatipasketspintemied danne witk chultbpirhe
inner wall of the leg portions to forman arcuate surface with each |eg.

Thi s t hi ckengdpip@s kidgto®kd bipe ehdsprilparfamnsdirel effiedndyoif Berdis glatettetlnounabf €. | n
these prior 2 13 JUL 2006 WD 2004/ 097270 PCT/ US2004/ 013689 art devi ces,
when the coudstoniers aabeEial esafitto fill dheghicetbogetdude couptinglieghang andit ween the | eg

However, although counterintuitive as taught herein, too great an amount of elastomeric
material has been found to reduce the effectiveness of the seal between the surfaces of the
gasket and the respective coupling segments and pipe surfaces. For example, in grooved pipe
connections the gasket prior to its emplacement, although of one piece, has traditionally
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 cxtt;:nd
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 highty desirable. In these prior



and lip is reduced and the leg and lip joining area is reduced in size. Wth
such arrangenents it has often been found that under extrenely high 13JUL2006
tenperatures the elastoneric material tends to swell or bulge along its
i nner curved swofza@m@s727and becone fused. Ceneral |y el ast oper/us2oomiisss al s

d with i I b d i i
used i (h GagkGhee lith AR Ao A0 WAL N RS BRSO B 0T
i b i gni f.i f ften to 15-20, ti N ticular, with
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el astoneric s suc i ene nmononer (i.e.

"EPDM') fusion of,the.various conponents of t asket under. hi gh
temperatures is ¢ r‘ﬁﬁ?ﬁﬁfh LABESTHPY lttqﬁ%m%rng’g?ﬂ {ou?dr:tﬁ?t%gi?tcéﬁr?‘in%? f”tgpcal seal i ng
areas are left witho n effective ampunt of sealing .naterial. reover,
cven i n the. iuEChe dePR e GG rudie PG alffs i Pafieuned pEBES: he
gasket material, the_distal rtions of the inwardly extending |ips have
been found t 8hdlkepme ﬁﬁsas-ﬁqn@gﬁ&elﬁ%ww&%w@ ué%‘?”ﬂ%gaskﬁ%mﬁlﬂlﬂ%n%ﬁlfaaée, and
often Iift upwardly and becone fused to the downwardly bulging |eg and

i nner 1ip pofmtestic Tybgers gadscombinatipnsdhereof andsexpansiog of e siastomsr ganewlly exceeds
beconme significantly reduced. Exanples of these and |ike prior art include
comonl y ass expragion pfihe mpg e siggficantifactopfion 8p tool S38HIEYSN Inparttvlarevith es to a
pi pe joint which incorporates a gasket in the formof a unitary flexible
seal i ng ri ngcbgameniqraterials Yelpasethylene polpiprpesderiedican thodomen(i.e SERBM"} fmion As

wel |, commonly assigned U S. Patent No. 1,808,262 to Hel e- Shaw di scl oses a
pi pe joint  obilpwrarsuscenaponenigoiche gasket lerhipi teeperaturdsdy commemeud withithe| anges
adapted to enbrace the pipe ends. 3 0 JUL 2006 WD 2004/097270

PCTI US200410 #2368 hal keBain Pat @hscaliig ardas 86 T¢fB@ithqubarReieativedmsnatnsafisediag a pi pe
joint utilizing elastic material to contain fluid under pressure and the
type of priomastibl. seal i ng gaskets suggested as being

Moreover, even in the absence of temperatures and pressures sufficient to fuse the
gasket material, the distal portions of the inwardly extending lips have been found to exert
relatively low pressure against the pipe surface, and often lift upwardly and become fused to

| the downwardly bulging leg and inner lip portion. In this condition the sealing pressures also
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 4 ring of flexible material having inturned flanges adapted to embrace the pipe

ends.



appropriate to systens of this type. Al though nunerous prior patents have
suggested nodi fications to the shape of the gasket including those d3&d-t¥p
hi gh pressure services, all have generally included a leg and lip

connecti on ar ewoixésmatkedl f or cl ose juxtaposition upon | oadp@sbadiB&e gasket

andror vl ati vel y o P0G hARES) o1 SXRENTAGLbAS  pERTIAY B33 ANS k.

Pat ent No. 1, 899, ohiison "di scloses "a sea rin

Pat ent di'Sero: efyornt Sedrrg (g o
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Patent No. 1 9%1 %%% t%tn%a eé &t aL discloses a lamnated article in the
formof a paé H§ rlﬁay ic sﬁ?drned of resilient material and which is

coated with a non;gorrosive and. non-parous plastic.material; . U S,  Patent

Moo 10067, 465 1o MmER B GeRtetrhe s age rugBel megitth s Y heks Phie an
annular cavity in its body; U S. Patent No, 2,013,267 to | .discloses a
pi pe joint i#2 "E‘}’n“i.\“&: asﬁﬁ‘é?d-@’rsﬁamessﬁ’ﬁéﬁl?’%s’ @‘gé%’étge?‘?ﬁéﬁ’d@‘g&ﬁ adeg and,
inmperforate reinforcing and protecting ring arranged in the gasket at the
bottom of a ER&PHEFICAAREPaHEded, ?PPFedﬁftaRqsﬁﬁoHPP%P%‘E?“&‘%MES]E%%“%%{Sket from
col I apsi ng inmardl¥. Commpnl y assigned U. S. Patent No. 2,766,518 to Costanzo
di scl oses a FaAYEY lengrinwirgdly sxispAReERSt her sections of plastic pipe which

i ncludes a gasket of the internal pressure responsive type. Conmmpnly- -
assi gned U.S. Pateermpy assiznabUgoRatenh Nool$79.69p d2.Jabawa disgloprss ripstigigen” pi pes
of different dianeter and couplings and gaskets for sanme. 4 13 JUL 2006 WO
2004/ 097270 Fealirgsdnno4legibbaaaeriadhaving ap opemngfiich wheg in pagitieitin tke joiat 861, 678 to
Kunsman di scl oses a pi pe coupling havin% a gasket receiving channel for
recepti on of opendo dbidgrdsiyspEomdheghpas go efts ke sealed itherdbypld. SoPatent No. 1,931,922 to

Damsel, et al, discloses a laminated article in the form of a packing ring which is formed of
resilient material and which is coated with a non-corrosive and non-porous plastic material;
U.S. Patent No, 1,967,466 to Damsel discloses a ring for a pipe coupling having an annular
cavity in its body;

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.



t he sealing gasket extend alnost to the respective ends of a pair of grooved
pi pes intended for joinder by the coupling. Comonly assigned U. S. Paféhgtos
No. 4,893,843 to DeRaynond di scloses a lubricant- free el astoneric gasket
whi ch is strucWermwain’as to be positioned over an intendedrpisfgsoiséss hout
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during their .asse ont.o the adjacent ends of pipes for fittings. This
coupling i ncllot%%gggihgg%qplh% gasket which is placed in sealing engagenent

G roctot 1o gasker@ A oRRBy P de STNPah T ol o PP OTen CUBiF S WiBrwon  he

respective sealing suyfaces d. t he coupling components and pipes while

avoi di ng ¢ he Tise gesymestc SaUE] Eﬁé}SéEt‘%%‘r oS e PP AP ISV EHA INEBSEOES wi t h t he
desirabl e operation, of ot herfé_gor.%i ons of the gasket when under the

i nfluence of “abpylfationa) gngagrpent witbfhe iiper i di ng supporti ve gasket sealing

|l i ps which resist _upward curvature, and flanges which substanti.all yUret ain
"their basic confPEerakFBH0ERPEe cPERiges f YAy hPshIFYaFS ERY HsgkdiU o

nore cl osely seat between the pipe ends and the assenbl ed coupling, inproved
seal i ng can Fpentd¥oe b 458re BeRayrepnd & phihish redatesde hingepbls segmemded mp%er act i on
will be reduced or elimnated. 5 13 JUL 2006 WD 20041097270

PCT/ US200410¢3®88es. Al t hough t he gaskets disclosed are illustrated as being

used wi th pipe couplings which are adﬁpted to join grooved pipes, the
gaskets are al so Gpppeasssignedy.SyBaent NonpEiRERY exlPole, et al. relates to a pipe

coupling having mis-adjustment limiting segments with stop members at their respective

ends which prevent misalignment of the coupling segments during their assembly onto the
adjacent ends of pipes for fittings. This coupling includes a sealing gasket which is placed in
sealing engagement with adjacent ends of the pipes to be joined.

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.



pi pe couplings generally, including non-grooved pipe ends. BRI EF DESCRI PTI ON
OF THE DRAW NGS Prefer-red enbodi ments of the invention are described® it #'%
reference to the drawi ngs, wherein: Fig. 1 is a cross-sectional view of a
gasket nade ace®y 487170 one enbodi nent of the present i peembioongizgaown in
a relaxed conditi ng el j : ' d | et ai ni ng
groove extendi ng gp?oggn&grgg%ﬁsgﬁc@gégg%ég%%{eggport %S%&Ig'ithgﬁgtcﬁpgﬁé t he
gasket; Fig. t. A LS = i i hON.0f a priar, ail
Gasket i {nabighaisRuEd B35nREkEARRs t A o aRSbiRbClor el mefheBlon o |
surface connecting.the | b ket 1.0Q.t base; Fig. 1Bis a
cross-sect i ofal Vi g\EApscﬁm%glggE)ngr]{%lﬁig%%%goto‘ﬁeg%l r&p%(ris'art gasket of Fig. IA
illustrating the configuration of the gasket when conpressed within a pipe
coupling; Fig. I Cis a cross-sectional view of a portion of a gasket

condi tfon. i PROg PEOPRIRN DR F BRI ey Slbstantial Bnd suppor ti ve

fl ange having a gengrall | anar and extensiye annul.ar inner 1], . a

el atvery short TREa teRuni e Rk bR SSHibed P A o e g
groove adjacent the lip between points '."C' and "D'; rig. IDis a
cross-sect i o8 ew of the portion of the gasket of Fig. 1 C, illustrating
t he configuration_which the gasket, assunes when posjitioned w thin a_ pipe
coupling; 6 13 JUIE2I08 8 CTP5-Sonsh o 55 et BASRRPGEB e FRATED & G 1 1 ont
el evational view of a pipe coupling incorporating a gasket of the type shown
in Fig. 1, aBesimhigentos Sﬁ@%m ral%% gondifiony sl G ecPgsRHE aRsEphesH dubpstitng
slidably engageabl e angl ed bolt pads, showi ng the present gasket in a
conpressed cHIRNg gove gicgding cireunyfergptiplly adjasent awaion gt dhy liprotiheeaghstsi r e gasket
of Fig. 1;

Fig. 1A is a cross-sectional view of a portion of a prior art gasket in the uncompressed
condition, illustrating the arcuate inner wall surface connecting the leg of the gasket 1o the
base;

Fig. 1B is a cross-sectional view of the portion of the prior art gasket of Fig, 1A,
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;



Fig. 4 is aright side perspective and cross-sectional view of a portion of
a gasket of the type shown in Figs. | and 3, with an additional feat'dJEL2f6
the formof a knurled or cross- cut sealing surface incorporated thereon;
Fig. 5is a crds28e¥fiBnal view taken along |lines 5-5 of pCasmopeseoupl i ng
2 cr oss- secti onal Bi i o bRty ofs e S ARERETR IR B0 B, o the
present invenf] tNGO i 1, i : | i guration;
B o 7 s a cryin TR Do Bl B p GRlUR AP0 003! o
of the gask i ' -af | AR [ ._r.etaining
groove ext englﬁ%?ggébgia?‘%ﬁﬁ?%*ﬂ%’?%%%%%% 5@%&%&9@3{@%&%@ CFS ﬁcf[am‘.fnlr’p seal i ng
the gasket of Fi gE7 s erBnst e L A e e B e EOUP | Phe er | phor al -
|ubr Teant retainipg rooue ki & SW0sLANtLaLLY oL oL eRedoSangid 00 pnd
showi ng portions OF tHRE S pe coupring “F Q. GHPE HCE 08 8RR DA I ew of a
portion of an alternative enbodment of.a et . of .the dnvention

P PCor por at | ndedP SR fiey b auih gt Ard S e S dn Bl upcye iR R fose
retaining groove _on the sealin% urfaces in the formof an inverted "V’
shaped not ch WtEFJnE fryiqeg ngorpprsled YEEROPi onal view of a portion of an

alternative enbodinent of the. sket —of the present invention, . .

i ncor porating ang]'f’ﬁ lsélcfoé?'ﬁ%{j?’g‘ V*F%éﬁﬁ‘mﬂ"%ﬁ"@ﬁ@%ﬂgﬁﬁp&ﬂ cquprligg of Fige? al
inverted "U' shaped groove _on 'the same sealjng surface, the groove intended
to 7 13 JUL mgﬁﬂggﬁgﬂtﬁgglﬂﬁﬁ‘ww 625'4%%689 retain lubricant to

| ubricate the se%i ng the co orients of surfgces of the tg‘gsket,when it is
assenbled with a 5&&?%@?5-%@58)93 1o &f 2pogiop 5 2 BasketicaRRHCL RRROTIHEAC HSr t i on of
an alternative enbodi nent of the gasket of the present invention, wherein
the peri pher BIeSEBIVEIiNsincoRpREatg 4n pltssnative sealing gy qopfeyggtion;

Fig. 7 is a cross-sectional view of a portion of an alternative embodiment of the

gasket of Fig. 6, incorporating a peripheral lubricant retaining groove extending
circumferentially adjacent a portion of the lip sealing surfaces;

Fig. 8 is a cross-sectional view of a pipe cbupling incorporating the 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



an inner wall constructed of alternating sections of solid el astoneri
material separated from each other by alternating spaces as shown |H3JUL2°°6
further detail in Fig. 12; Fig. 12 is a cross-sectional view taken al ong
lines 12-12 of we 104/@1270 and illustrating the inner suppowrtTaRichs@besbhe

2ect 8 "B BB e RO SR
correspondi ngss gﬁgemanéary alternating trapezoi dal shaped spaces Fi g.

13 is a cross- VPSPof an alter natl ve errbodl ment of the gasket of

Figs. 11 d12 i ch th f th |
compr i sed of al teﬁlﬁ& Iﬁa&owﬁﬁn it SR LR a&r’%%fl et Cete ons

spaced frome t her ener al |daI shaped spaces
formed in thgasi‘ﬂr?gmﬂtpr tTveRiQy, Wii%clpgleé’eﬁ é’gﬁé TR SRR ?‘lﬂﬁfl ong

| i nes 14-14 of  Fig. {lﬁ IS graph Il stratlngthe seal i ng pressure
di stributi ona’meFIH"éa ]s‘ié’&?t’l'“ﬁgdg legiating %ﬁ%@?ﬁollﬁ&]aﬁ%“&m%t% Lpspgrapd T pri or
art gasket of Fi | A and the corner of the leg; Fig. 16 is a graph

i | | ustrat i ngeachethenbpplisrmating spaeesps hgwp iBistherdedl # FiBWds i on of the flange
sealing surface between the tip of the |ip of the inventive gasket of Fig. 1
C and the corner Figj lzésaclloﬁﬁeseﬁ%Fl)"“‘é‘f takerelopg By 12 Vot A hen tlhstratingnge

seal ing surface including a lubricant retaining groove between points "C'
and "D' of Fihg.ingr gppart wAbfthoseakinedlageaeamprisgd of 2mbralityipf alemstinppspereidel and 8
13 JUL 2006 WO 2004/097270 PCT/US2004/013689 Fig. 17 is a graph

i |1 ustrati ngshahed sehtéans of $oid klagfermericpateriabsanaraseddran pach athenby errespradinBlinge
seal ing surface between the tip of the lip of the inventive gasket of Fig. 6
and the coneromylemeritay siigapasipg ironszgifial slepped saesst | ange seal i ng surface not
including a lubricant retaining groove between points "C' and "D' as shown
on the graph and Fig. 13ubt tressrectppl| viewdoftap ali¢rpatiya stobedimpit PAtbe ERSkRESERSPTI ON OF

THE PREFERRED ENMBCDI MENTS
11 and 12, in which the inner support wall of the sealing flange is comprised of alternating

almost rectangular shaped elastomeric sections spaced from each other by generally
complementary trapezoidal shaped spaces formed in the support wall;

Fig. 14 is a cross-sectional view, taken along lines 14-14 of Fig. 13;

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 Inbricant
retaining groove between points "C" and "D" of Fig. 1C as shown on the graph, with no

lubricant applied; and



Referring to the drawings and in particular to Figs. 1, 1C, 1D and 3, there
is shown a gasket 10 for couplings in accordance with the present 13JUL2006
invention. Wile various types of elastoneric materials are contenpl ated
for the gasketwoon@/m@rrdicul ar material which has been feontdsfiesisa@ble is
et hyl ene pol ypro i ene DYl S red. s ~EPDM . As
not ed however, tﬁéé'g?gssagé{?&l 1%1@%%?{;%{# E:h%%te érrp%eéltu{ésgrg%%r%o S%g}uﬁcél? Ofstg%g%%?i C
mat erial or patural r ri-al s ¢omi hON hereof,. In t past
i mproved sea%]elaltrilngg %fgge::ﬁ%ﬁgelc%{eﬁr%él Dk %eglg%gggfnvg@(%%#tsﬁgég' §¢H§Fh8\?f"aﬁe’h f or

i ncreased usg_of elastoneric.materi.al, wever, .the.present invention is

i rectod to Gasmapute A be adhe Bk Y Feho b QP RaR PR aros? i n
certain are in a nner i,ch permits a ,nmore effective. distribution of
nmechani cal ¢ er%?%‘é@?\%e@@’émg“fsg?“@e@ fﬁma%'%ﬂ%ﬁ(?z@ﬂfﬁﬁ aplgltcgfﬁ #’F g?ﬁ?}f t he
gasket when subjected to increased heat and pressure, thereby pronoting
better and nore uniformcontact with the appropriate surfaces. Further, the
gasket avoi ds__excessi] nsi %ﬁw pg gE %Fe el astoneric
material w tﬁpﬁ%ﬁ%mﬁg&ﬂﬁﬁ E BS and t enper at ures,
and pronotes nore uyniformty in the nunerous _gaskets that generally are
found in piping SFEFTER! ﬂﬁé%{%"f’lpgsr'@s%wﬁl‘%‘laﬁ%%.& , 1G&D a?§)3atgﬁfe§,5hPWBagasket
10 has been found to provide superior |eak resistant_sealing surfaces. The
gasket 10 i ngaskid8 fof coyndingsip acqordsgee with thppretsnbineentign. jWhilopasisus tippsxdo4/ 097270
PCT/ US2004/ 013689 circul ar ring-1ike base nmenber 12 has a pair of inwardly
ext endi ng f | elesipmeripmateriglsfarsy qopgmplated dofrthe gagket (e pattiewiaraaatesipbwhich iptteeeach
flange extending inwardly in the radial direction and oriented generally
out war dl y at found desinatée ia aigylena relyiiepyiang dieng menopgs sommeblyrefezedioiapr t o
installation into a mechanical pipe coupling, each flange having a radially
i nner nost seHADN". Aunotedewa®r, txopressaighvestionsontgmplates usrieothen systictit | v
inwardly facing lip 22, 24 when installed in a coupling, each lip form ng
an acut e anginetexipliohnatirel rukbee materiale andicpmpinations theragsket | s

In the past improved sealing was considered to be best accomplished by providing for
increased use of elastomeric material. However, the present invention is directed to gaskets
which reduce the amount of elastomeric material in certain areas in a manner which permits a
more effective distribution of mechanical compressive sealing forces 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



unconpressed. As can be seen in the draw ngs the flanges 14, 16 are fornmed
integrally with the ring-1like base nenber 12. Referring nowto Fi gs.l""ﬁmaﬂ)ﬂﬁ
Fig. 5 a fully assenbled coupling 26 is shown which connects pipe ends 28,
30 havi ng peri pogpatosgrooves 32, 34 in a known manner. ThecCT/osmopi/aisgy

segnents capt.; | I 10..1 n. K 1.. 1a Fi t he. gasket
10 e chonnt g HARERRE el BRE Ehaitctab Pl Bodund gl P ey P
coupl i ng segnent e 4.0l ned. As.best. shown i.n Fig..1l.in its unc ressed
state, ©ips S3-Edl thpeaiss dhovm, Wi fach fanpetimhite mvisdlein iy ool ANeBAVERY, | onal
gaskets. It has been found that rather th | essegni,ng t he fectiveness of
the Iips, de8?8ﬁ§ﬁﬁﬁm?¢&$$w?§%§fH“FF%@F 8gﬂP%EW%§§§ﬁgHP8§@ﬁﬁéPpggﬁonsiveness
of lips 22, 24 against the pi .surfaces i.t h resul tant .i nprovenent of
Uhe seal . As St fionizia g echapical pige copoigetash Opnbe Baving avaially smsrmast #edineon

whi ch pronote and ner.ate .seal i.ng pressure against the pipe surface,

provi di ng st P‘Efg’{cﬁll%l%ﬁa@l} ‘Ef?“t’li}&f%?m‘?eﬁén 6’%@ gtwar tfmlﬂ%g’égﬁfﬂ ‘Pﬁ@l?q‘?d%si ng
and the pipe surface. Hn addition to Hhe_fluid pressure within the
coupling, a frayee.CaRtliPgorRipe ahauirensls Fith figdascaacrain hn “hen A &2HFtdRi ngs has
been found to advantageously transnmt forces to the lip to_enhance sealing
pressure. WhBReFpregsed| %S GanRsrsan in the dsgwiggsdhetasticlle | HR forped stteardlyivith ude
relatively | oosely connected peripheral |egs which 10 13 JUL 2006 WO

2004/ 097270 Perngdkobatoesdgoldere virtual Iy hinged to the ring-1ike base
menber by an arcuate inner wall of each |leg, the present invention provides
a thickened wal | Reforsise sextd Rigs- dand Fie- fr,pétﬁgyéssmbleacemh@gaﬁ isgheyin whicka with
arcuate connecting surfaces between the inner surface - or backwall - of the
base nenber cometthpipgersk 88, 3ahavinkperippprelrereayped?, 3¢ b lopwnimenfdradge nenber. |t
has been found that through this nodification in shape and dinension the
seal i ng pr essoupdingliegmeitheaphonasaeinadhe gasket | Gadiet. dnbiet hebamaghet $disf ace i s

enhanced.
shown when subjected to the compressive forces created when the coupling segments are

joined.

As best shown in Fig. 1 in its uncompressed state, lips 22, 24 of gasket 10 have a
iength "L" shorter than conventional gaskets. It has been found that rather than lessening the
effectiveness of the lips, decreasing their length provides increased pressure responsiveness
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



For exanple, in prior art gaskets, on the assunption that the full engHnt gf

lips functioned as a sealing surface, the dinension "W (Fig. IA f Foth't 120

tip of the lip to where it joined the |eg was such that the ratio of

di mrension "W W6 :844eny on "A" (Fig. 5) was nuaintained arCEbSE4/003659 Or

greater. In t I £l O b ' | Sy the flange
B8 VREERE Bineld WU Yk gg%rng efinfn s iGeeuflt Qe B e:0h 16"

in Fig. IC and the nsi on erably nalntaine ut

0.30 and 0.4Q and [t.| | ecti¥e in sealin but is
si gni fi cant| 9%%%*5“%%3%%%’? ?‘%f g&f%e&aﬁr%?%gef ﬁ‘iI;IIrlogn %!f PRES aﬂ‘?% e AR por t i ons
and failure. Indetg h t of , the o fl ange

I f t hat . L
configuratiofi the gl;%%"t% ‘éc?n% ?%Esﬁ%%cg%gxéee? %15 I&féf)&gfaf %'n%rthlagﬁva'f’lui';é@%aer}?astehe
| i i di.n Figs..16 d 17 ich.sh t I
oressure | norgngrg syt AIRETRetR 58 of GRS mefbey T R R 80G 0 "

"E'" d t h ti f th | A | .of . the fl ,
e, Cvart o topeb e g eon e b A Aip AR b eakng Bttt Ut Bision SR RT o ar

pressure distribytjon_as.sho i,n Fig. .15 with the pressure distribution of
t he present Fhﬁ\%#‘ﬁﬁ‘ﬁﬂ?eﬁ“ﬁ ?Cef%eni’f’l’gwi? illustrates the greater wunifornmity
of the distribution pattetn in Figs. 16 and 17 as co %}rfd tog{]he sudden
rise to a peak ifPrEFQPIS ! PRYRILE ts’tﬂ?ﬂéeaé?}’&ﬂ’é‘ﬁn&ab‘gg' Vexfenbofi s

Furthernore, as car, be seen in Fi gs ,15';@7 .to the extent that the lips
were provi defnplipnsf Atk seafingeatiace, the dimensions S (Figy 1Ay Bem hetip ofthe i togtherrear t he
conmer - or heel - of the | eg, whereas the gaskets of the present invention
11 13 JU L 28ddnedips bgnastyel Srbthpeatic obgimension 36 8te drasiont' e Fignd) @ seal i ng
pressure axially inwardly of the flange, or in the vicinity of the planar
i nner wal | ofmaintpénefljabghget 0.57ey meaiss {1 thpprespt ipyratipy dhprpimoighe yighh WRinf Peessur e
has been found to_enhance the sealing effectiveness of the conbined flange
and |ip, thuBageeévBatiGgnd the dimengiontAtinarefergblimeiniainsd beeenrboyidal0 andj ven t he
propensity of the distal end of the |lip of prior gaskets to curl upward
under heat afd0 prdis ismponly 45 o mospErEvedn paabng buidesibnifiepntly lasessfeptible to
significant.

upward curling of its distal end portions and failure. Indeed, it has been found that as part of

the overall flange configuration the shorter lip increases the lip's functionality in the sealing

process, as is evidenced in Figs. 16 and 17, which show the sealing pressure increasing above

zero under portions of the lip. In Figs. 16-17, "E" denotes the location of the planar annular

inner wall of the flange, i.e. wall 42 in Fig. 1C and wall 94 in Fig. 6.

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. 13, 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

11



The present invention also permts the use of a |ubricant groove mﬁthg t
meani ngful | oss of overall sealing pressure. Al though |ubricant gro&vgﬁ“ﬁpé
consi dered desirable, an open channel on a sealing surface has tended to
reduce seal i ngwefzbi4gpemncy. However with the flanges havi rgraslodaibaant

groove as sh ' l: | [ _kRner |. of the, flange is

| ocat ed dire@%%vhg E%gﬁ¥ﬁgﬂ?%g?%ég%%ﬁgpﬁgégayﬁg&m??%%%égn%§V?ﬂﬂqﬁg%‘hbricant
grooves as shown i i 6 he [ iS._generated at or near
Pho vi i ni ¢ yPare gtk ek eriE M RHEL AL AR of RSB SRR B e
in Fig. 17. Ln ch.in ne t he .reduct.d.on_in. al in ressure shown in
Fig. 16 whi ptouflgyoceglhﬁaéngg%h%ea?lﬁ%e§?°88$n535vﬁfhe cﬂ%lpmeéiﬁ ea:g%]%), SPIf e ure wil |
o for 111 ust FAPEOEIBaR BbER Sl R SR ar B e gt nd ehplititaren, by~
configuring the inner _annyl ar peripheral ipner surf.ace 0, 42 qof flanges
14, 16 as sh%ﬁﬁﬂfwCﬁﬂ@PngﬁﬁéKE@?a&?@?“Q§JB¥5ﬁﬁﬁngﬁ?5%é%é“ﬁémﬁﬁ‘%cute angl e
to the peripheral ring-like base nenber 12, it will be appreciated that

upon nechani S8MC¥5npr essi on of gasket 10 within a coupling as shown in
Figs. 1D and 5, the inner peripheral | surfaces 40, 42 assune an arcuate, or

sl ightly "bul ged"TH§@RSFHMYNRTRS0 RFmil e ugtiPla IPRriFapt sreove WibAvaseaRa S nwar d) .
As shown in Fig. IDthis provides @ressurﬁ responsi veness and, i nproved
supportive sioa ofiigerelhsc@bing pressureqifltbeshdebricahaiogvestses wapifeeddesisble g pi pe
ends. 12 13 JUL 2006 WO 2004/ 097270 PCT/ US2004/ 013689 . Al t hough the annul ar
peri pheral sepehabagelry agpaling syrfags has tengdgd)toredueg pealing¢Ricigngyg fompves Wikdee
inwardly, nevertheless it can be seen that they retain their planar or
near - pl anar Stngpehavingrdiyicat greone pfjovh e Besal pihl G thesdanapinnersypdirefitheeness  of
the | owernost surfaces of the flanges 14,16 and |ips 22,24.
Cor r espondi n8inge islpestadaliteetly apo thevabdcasempivag Ferdlanges haying ne tubtipant progyssi ng
hal ves are also inproved. By mnimzing the lengths of lips 22, 24, and by
maxi m zi ng t teshpwvmindfig-fnthe maximum pressure is generated at or near the vicinity of the planar

inner wall of the flange as shown at point "E" in Fig. 17. In such instance, the reduction in

sealing pressure shown in Fig. 16 which is caused by the groove will not exist, and the

pressure will be at a maximum between imaginary "groove" points "C" and "D", shown in

Fig, 6 for illustrative purposes only, and as shown in Fig. 17.

In addition, by configuring the inner annular peripheral inner surfaces 40, 42 of

flanges 14, 16 as shown in Fig. 1 and 1C, i.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 iﬂncr peripheral

surfaces 40, 42 assume an arcuate, or slightly "bulged” generally conical configuration (i.c.,

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



rel atively expansive inner flange walls 40, 42, the tendency for the fl anges
to collapse and the lips to become fused under high tenperatures to!{fg-2006
i nner peripheral surfaces 13, 40 and 42 is elimnated, even when subjected
to wat er presswoasuiosv2iche range of 1000 psi and tenper at up@pusabddphidRey r ange

of 2300F and -hj gher, notw t hstandi ng the _expansion factor of the el astoner
whi ch can beAitBougd the;zppdanneapheral syéacesf 06 OEE’@SHE%I’QIIC@%?HIY plighByiydestent s. The
fl ange configuration has been found to provide_particularly advant ageous
resul ts for Mgl preshelps 1t gap gpseen fkthen e hgipplpres of wrasplapss shapg thepbs, i n
prior art gaskets 44 such as shown in Fig 1A, the inner wall surface 46 is
arcuate in shHEBeingheseaheg ppssuissssaepsivopess ehthelawernashyriaers ohtheflarges 1hé6 | eg 47
tothe tip of the lip 48. The ratio of dinension "W to dinmension "A" is
about 0.5 toamdige2.849, where "A" is the distance fromthe pipe groove to
the end of the pipe as shown in Fig. 5. In a preferred enbodi nent of the
present inventi ororzesposfiogly, theradially outwagdgerling fpreestagaingt diej coupling hhlves drange
width "S" of the flange 16 to the dinmension "A" shown in Fig. 5 is about

0. 25 to aboutls@impsgvedndy primhigingshylefgthmfdipo2i, 24, 280 by mazipuzing e #Bnarsnlr oader
range of about 0.20 to about 0.50 is also foreseeable. The inner wall 42 of
t he fl ange ofeldtively expaesite iveer dasgesralls 40,dasthe tendeingy for € flagggsltacdlapseradd hes been
increased in size to increase the pressure activated sealing of the

connect i on aklpstbbsdome fuskd gndet Bigh vdngearatungs t6 tha irper pesipharapudsse i3, Wdahd 42 ishe 13
13 JUL 2006 WO 2004/ 097270 PCT/ US2004/ 013689 'coupling and subjected to

hi gh t enper aéliigatéd, ied. wheh gubjddedstronsr prigurgs inakie @fige aodepsi add tkhperathrs
wherein relatively long |ip 48 touches backwall 50 when the gasket is

conpr essed Wntthd fAngetbf 280+B|ahd Bighdr/weteithstapdiny ihd egintibefapet 6Mthé ahstdgdr t he
fusion of the lip to the backwall 50 under high tenperatures. This is

bel i eved to WBichadntte) 5P0&inted tHeltRpangick ofthe MmbtaLudbplirg cofippiatst provi ded by
arcuate inner wall 46 which, under conpression forces, acts as a hinge

between |ip 48 ange fhhdGohfidiLatienhes vEeftand #IrovidifaticulalPAdAsitageciRR@It  or
t he gasket conponents. Al though | eg
for high pressure, high temperature applications. For example, in prior art gaskets 44 such as
shown in Fig. 1A, the inner wall surface 46 is arcuate in shape, and the dimension "W"
extends from the heel of the leg 47 to the tip of the lip 48. The ratio of dimension "W" to
dimension "A" is about 0.5 to about 0.9, where "A" is the 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 (.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



47 (only one shown) and sealing surface 49 (only one shown), based upon
conventional design as shown in Fig. 1A are intended to provide sedPiHy2000
agai nst the pipe surfaces, as illustrated in Fig. 15, the sealing pressures
are not effectMPeoEPe27¢ he entire surfaces, and this is BelUgwedissy be due
substantial I y

vl a0 As bupliad 08 ERRAACE i Addedfik e, SHP RO B G B OO
about 0.5 kbahein RSP (52 B % LBl EuRl Sl EGIR Rl Qi B O e
T A A R
coneral Iy ooneh BrRseits i nbievsiss Beastth elig it RERHR SHRpt GiShets ar e

nore easily seated . if their sealin surfacefsofhave a sul

table ligujd
| ubri cant ovBY AFyRE iopgval 46 undgr GOMBFEAHPR FOF958 2°F ahe H’%&% et\ggenh&’gisﬁa@i ng a

veget abl e base such as the gasket_ | ubricant keted by Victaulic npany
of America uﬁ%ﬁketcl?‘féc ‘F‘Flageér‘r‘grrﬁ ¢ (PanS F PPyt f%&é%%f“]&% El?iﬁ’%@“tf'u%{ﬂ?@ﬁh&%
commonly referred to as "V]C LLUBE" brand | ubrjcant. By providing peripheral
grooves 36, 4B(oniypge shqyy ?Jé‘idsrﬁhncgéﬁ%ef'g(‘?‘ilﬂ eshRY; 58 Oﬁﬁ?i“ﬁ?f%laro
application of conpressive forces bX the cqupling segnents upon closure
thereof, t hed®igsgyEwwagn Figg LA aigintepdadioproyide sqalipg peetst hepige Graeiars y 14 13
UL 2006 WO 2004/097270_ PCT/ US2004/ 013689 release it to the surrounding
surfaces on Bustrptegiig&ig. b, thefealiye HrrsBires greaobeiechromst the gntiprantasesaned Bisi f or m
seating of the gasket sealing surfaces and avoi ding pinching of the gasket
surface bet wsdaliavpdtodieae gubgtantindy sothp rhserye REYBICHER] A5pper &Y awstge inagr 18 ght eni ng
process progresses. This in turn reduces undesirabl e gasket extrusion. Upon
conpl eti on oWali#e coupling segnment joining process, the grooves 36, 38

become substantially flattened and virtually elimnated, as shown in the
cross-sectional \Asawteddrin Figg. 1 and 1C, the gasket flanges of the present invention in their

uncompressed state are preferably at an angle "¢" of about 60-85 degrees relative to the upper

wall 12 and thus unlikely to act as a relatively weak hinge as in the prior art.

Referring now to Figs. 1, 1C, 1D and 5, each sealing surface 18, 20 of the gasket of
the embodiment shown includes a peripheral groove 36, 38 directly beneath the inner
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
Iubricant 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 {o as "VIC-LUBE" brand lubricant. By providing peripheral grocves 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



5. However, as noted, because of the initial presence of the lubricant on
the surfaces 18, 20 and in grooves 30, 38, followed by a gradual r elldagk 2006
t hereof during the tightening procedure, lubrication of the critical
seal i ng areas W@r@M@d’hg t he grooves and extendi ng over POPURND4/MBGSY Seal i ng

surface is Levied . Refarri | i . i.on of an
alternativeagg%%ﬁfﬁg%t ofhé |nvé%??gﬁgdﬁggﬁ%ﬁg%ﬁwfga?%ﬁ?ﬁaﬁygg&gpﬁﬁIarly
i1 tho. form 5 G readoedf oERST sl bl an ) Rl tncaie o2t T

bref o red foHeer Bt et el RO B LR Rl g PR R ) mt

m croscopi c ﬁ%§§§§§'@5%ﬁg@gg%ﬁggggﬁééﬁmgéﬁﬁﬂ%ﬁ akgrisscross or cross-hatched
pattern. Alt h Ve P : the grooves 36, 38 of

i oas affect od by RREHPEP] SIS SHPGE PR R BPT i  ErY: CObBreg

L oos P00 PLBSES b Bnufa e e B o B o
Figs. | and 3 in that an el asto ric,ning-like‘gase,nenber 70 is, provided
wi th i nwardl y BRVeisaiangotrd RrgRse b M3éridal piesenpg ofide Lhggant omrhe Siages 15gl 62, 64
on sealing surfaces 66, 68 also assist_in conpensating for small surfd&cte

i nper f ect i on¥dgA storEes 39 Ho Lolloysd hyza grefuabisisgsevigsror Gurerrhe ightesing noacedow/ 013689

Referring to Fig. 6, there is shown a portion of another alternative .
enbodi ment gEbBeationaf Hha enticel elingReaprEsurting he giveyesand wrerdmgPvaibesiise oneri ¢
ring-1ike base menber 82 is provided having a radially inwardly extending
f1 ange menbeseslimysupiaes iyadided-s shown). In this enbodinent, inwardly
extending lips 86 (only one shown) are configured to have tip ends which
are formed by theRaferring e to g 4othergis shewmapertisp pf acalieggivgophodingnt ofdld i ng
surface 90 to pronpte contact between the sealing surface 92 and the lip 86
with the surihzemsionf Gadket 60 is configured similarly to gasket 10 of Figs. 1, 1C and 3, with the

addition of surface treatment in the form of knmurling 62, 64 provided on sealing surfaces 66,

68. Although any type of surface roughening treatment is contemplated, one preferred form

is as shown, 1.e., in the form of a plurality of almost microscopic grooves oriented and

extending in a crisscross or cross-hatched pattern. Although the grooves are less deep than

tﬁe grooves 36, 38 of Figs. 1 and 3, the pattern is capable of trapping Iubricating oil and the

areas affected by the distribution of lnbricant 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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pipe end. The lip 86 will remain in full contact with the pipe surface,
assisted by the water pressure acting downwardly on the upper surfadé 852006
and will resist contact with inwardly bul ging annular inner flange wall 94
shoul d that ocww eesi@7i7owar dl'y bul gi ng backwal | 9 shoul @gctrhatoodeBLEo,

6

t hereby avoi di ng fusion. bet n t.he inner surfaces el evated.te ratures
of up to about 238@%& t?'f 15\(]\%?@-%@10@61 atpr?éuoé't?é?rlog?er %&eﬁ%"t‘%?mg?ﬁn?%s of
substantial |y, el angated and. pl anar flange inner wall, 94, there is . |ess

el astomeric gé"gfegf’tttg%?mﬁgt @WHI%twélﬂreﬁlgmte%toﬁlﬁﬁ?(%']ﬂ“’é@S%{E‘Pﬁg‘? aaﬁ%var dy at
under conpressi o nd at el evate t eratures. Mreagver, the planar inner
wal | surfacepg’li“%ﬂga‘f%a lfag’la Wéf%i)’ ?‘S“F?B’f‘églﬂlgﬁlmwbﬁﬁ&é (Oﬁlio‘b‘i”éwcg’gg-ln
structural support for the gasket and pronmptes uniform sealing pressures
agai nst t he Hp¥ pRbkpeAIRWE é#%ﬂ%%%é {onfneneshesmaegcopfigaed RS B8R wal |
surface retains its generally planar or near planar shape. In sone

i nst ances, t i§edsiviRdyarafrmedly hainfersgrtiqn of an greuais susfaeq & withhilad sealipg susface wi | |
neverthel ess retain its generally near planar shape. Referring now to Fig.
7, a porti on96fo gempie captent helfveen theseaking syefacsti3 sad the bip 86 withfihe yefacapfdheet of
the present invention is shown, wherein an elastoneric ring-like base nmenber
93 has radi &ivegnd-nwardly extending fl ange menber 95 formed nonolithically
therewith as in the previous enbodi nents. The axially extending Iips (only
lip 98 shown) ar eThalirf §6guitl eemaisinfBll gentacpyils thppire gudicogrsisted ROTE W8R004/ 013689
"substantially as shown in Fig. 6, but wth the additional provision of

| ubri cati ng oiessurg actippiovgwirdip oethe peper surieo®Ry endwilliresis heotart withiimwerdlyaps and
gradual ly rel eases the |lubricant upon conpression of the gasket within a
coupl i ng ass bniging aamlatéwer fliogd wah 94 gonlddbat oomr wid ihwardly bytpinediaclamall $oupl i ng
assenbly shown in Fig. 5. Referring nowto Fig. 8 a portion of the gasket
90 of Fig. 7shmidsthaveacurstherebycayuidingdericudsbrydeh theiimet frefacesnperlestad

configuration, with portions of the coupling
temperatures of up to about 230°F and higher. Due to the shorter lips 88, and the

substantially elongated and planar flange inner wall 94, there is less elastomeric material to
be contacted as the backwall 96 bulges inwardly at under compressior_l and at elevated
temperatures. Moreover, the planar inner wall surface 94 and the relatively substantial 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 alter-native embodiment 91 of the
gasket of the present invention is shown, wherein an elastomeric ring-like base member 63
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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assenbly conmponents shown for illustrative purposes. Elastoneric rin _}6$§M6
base nmenber gasket 71 has generally radially inwardly extendi ng flang%
menbers 94, 102 formed nonolithically therewith, with axially inwardly

ext endi ng | i pswogp4pgB7ias shown partially in Fig. 7. LubrCTasiong:mish
trappi ng grooves 97, 108 are substantially flattened when the gasket is
fully conpressed as shown, with the support walls of flange nenbers 94, 102
and inner kabiaially 20 dhositadwFidh 6, hingith theadditiynal pRivisemaifdittgafingsbion and/ or
contact with relatively shorter lips 98, 106 as shown. Referring to Fig. 9,
there is sheiping gaesves Qunlyogrosvel 97 is @vir) evhichl 1Ak ARl frd@uallo TBIRskesRIRt Of the
gasket of the present invention, shown at 110, wherein an elastoneric
ring-like repient dpod dospeeedidi GURE gaskie Wikhid B ecupliny hﬂéﬁbl?%@@icﬁﬁéﬁ & but
includes a pair of flange nmenbers (only flange nenber 114 is shown) and

seal i ng surdoaffion Hith)he pliske @fd dokBlingass );hov/i\_iﬂ%%.@?erm groove 118 is in
the formof an inverted "V' shaped notch 90 which traps lubricating fluid

and gradual |y rﬁk&ﬁﬁfﬁo\b}m £, Bhe psibh epa;gi%&etswémg. RAELARWHARA CONPr essi on

within a coupling assenbly. The inverted " shaped notch 90 1s provided to
retain |ubrd | ity the cHRABSEd Sdafibluah i idhY &F e ontingS haped
gr ooves inc{oﬁ@ﬁﬂﬁ%\sﬁ%u}rg enbodi nment s; owe‘\)/lfé(r%?&lﬁﬁg Y ,hﬁsﬁg%{énfnotch 90

gr ad ;“i arfRSP RS A R oL RoliBET pROTRE D ERslhel e By ey ":“"
2004/ 097270,_R : i
eebie] 7Y Sa0 Detteflhy W8ty VRN Sleiarhd @ﬁ@p@%@%ﬁg@%& fje gasket is

subj ected tO conpressive force nap n addi tion,

| ubr Pcant a:t%&ﬁé%%@?ﬁ"%ﬁ%@?ﬁ S S ey [e%'e%?:fé%v fstosy 4O e SRR g ol
Tore VNl a0 .MPRR RS ARARCHLo bS: "Rl chlliit) Tl 2T o0t g

the seal b e pI pe ends?

gasket is fully compressed as shown, with the support walls of flange members 94, 102
and ioner backwall 104 shown bulging inwardly, yet avoiding fusion and/or contact with
relatively shorter lips 98, 106 as shown.

Referring to Fig, 9, there is shown a portion of still another alternative
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 hubricating fluid and graduélly
releases it to th_e surrounding surface areas upon compression within a coupling
assembly. The inverted "V" shapedlnotch 90 is provided to retain lubricating oil
in a manner similar to the inverted "U" shaped grooves in t.he previous embodiments;
however; ﬁ;e "V shaped notch 90 assumes a flattened configuration upon

compression in a2 more uniform and gradual manner, and ultimately assumes an almost
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Referring nowto Fig. 10, there is shown still another alternative

enbodi nent of the present invention wherein a gasket 120 is prOV|de&3ﬁwkﬂm6
radially inwardly extended flanges (only flange 122 is shown) and i nwardly
extendi ng | i psWPEMHPI12{e 124 is shown) which extend axi aPCHUSHeeMEHBY from

the Tlanges andiab oh ttefngéﬁﬂa RO hOHRL: A1 Ect@dt%‘%gljnbﬁ%ﬁ%% B0giuhgl Wi of

extends al ong t nwar an e i ncl udes

sealing |ipg. r]@ﬁ&wcg&ﬁﬂlgt ﬁpmﬁwmhsg&aafaﬁﬂ@@n@hg%e&ﬂréanﬁ‘ﬂhe%rdfaxvel Pabfe sealing

i ps shown i Ion provi ston of an’inverted

rect angul ar r e [ eath i nner
fl ange wal | %%ﬁ&“ﬁ%@gr‘ﬂ %gc “8ﬁW§“é§%§BQ§ﬂ%§%§§gh rm%Fgoq ?ubrlcatlng
oil in a manner evi,o adual 'y

rel eases t hee‘icﬂlB’r"i‘ g‘lgfe aﬁeas S?waefn tB? Ak ?JF osﬁlrsi 5113 Py eecglgg g% S?i@%&'ﬁ%ﬁ%s si on

process takes glaqg a coupling assenbly simlar to the nanner
previously d&§ @ePWeé% hection with the preV|ous enbodi nent s.

gradual Iy rel easi t.he | ubrj.c oundi ng . ar.eas cording
to the changing J%ﬁ 3%%?@ﬁg%ﬁ EPHHW ai “ tﬂgmﬁﬁ gp?@ﬂw@@g%ghgular
shaped groove aSSIStS i t he face 126
and t he pi pePT&sgt mygnfion Wg‘frF‘\‘}élgﬁs € éSrPvag@sW*B’rfa ' ’%%‘Fl? ges
irregularities, including grooves and not ches, m sed to retain

| ubri cating Gnly fleage Péu%g@éml qnd drpagdly peiendinglive (%}’ Ig}?eflda ghovwma ehich egigrd ng
tightening of the coupling sQ as to assist in conpensating for the surface
|nperfectlon§ﬂ4@‘@@”@M@”§U@BﬂVEFQE@dﬁﬁ@f@?Uaﬁ@?W@BQ@B@? §€8§IW@H 26he pipe
ends. For exanple, the inverted rectan ul ar shaped groove 128 nmay

al ternati vel ‘g‘fhll%]é“f’g@ﬂﬁi&?‘]éng We&d@élgﬁwé‘i? il é‘?geéﬁéj) Derpapkes h?é)p‘éd“‘ll?éﬁﬁarhﬁg ng now
to Fig. 11 there is shown still yet another enbodinent in the form of

gasket 130 hirsi(p)y p&t shewel which grp gonfigpred pighlarlyiorthreealingdips showmia Figy8owitthent  of
Fig. 11, radially extending flange nenbers 134, 136 include inner support
wal |'s 138, 1theaddignmpfiteawovisin of an HiveradTertangylashepesperiphegal genous 138 lpsadgdez 0i dal

shaped solid wall nmenbers 144 res ectlvelg
directly beneath inner flange wall 130. Inverted rectangular shaped groove 128 retains

lubricating oil in a manner similar to the previous grooved embodiments and gradually
releases the lubricating oil to the surrounding areas as the compression process takes place
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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separated by alternating correspondingly generally trapezoi dal shapeg sga es
142 to forman entire circular shaped |oop or wall, only part of th 3 '0%006
being shown in Fig. 12. As can be seen in the cross-sectional view of Fig.

11 the inner waol280403870 140 conpl ement the radially inwardrysmeiassdng |ips

urfaces of CRGLRTRGEE (EPRARER 0TSl Ryl G Fautb- 30T el e
the | nner  supt stee Mg RRETR BB BRR SD0 Ot e nner wal | surfaces

fepresent the inner wall surfaces of

L s Bt
oot e 90 e Eiet b RN Rt phertl RS BaeR RIS 1 MM G e 0 S

Dhen oo+ easily pisenins faoBSirRRGE e TERGSLRR bRl St Dod, YT ufBpiad Py
Do ther Lo Br e Wielabresent s sk s gioR sRapes Sl p ot T4 tweuneh "

flattened against the pipe surfaces as described in connection with the
previ ous emb&dRIHHsALY aligippting F%’E‘?ﬁﬁ?ﬂdy‘g}yeﬂeé%%lz’ W@W%&aﬁﬁi Brfesd & forfgrm an
surroundi ng areas to perfect the _seal between the sealing surfaces 158, 160
and the resp8&FF GEeubr pherehigep oraeell rly prbeldhslons beingihewnimiget He As@npt i ng
segnents progresses, the flange nenbers 134, 136 rotate inwardly until the
pi pe 19 13 J&senimihe crpgs-seitrmploders aF it thosprrn #abe BEs 40 complameyt b Fadiglies 158,
160 becone substantially horizontal and engage the outer surfaces of the

pi pe ends anthvarby exiensinedipp s { 48gIenhagecthe aplication obeelirarrsshmweiast #mr essed
and provide radially directed support forces to assist in perfecting the
seal bet weensurfreessid thepinsreads. Thgsefaceui0alde inBig. bifrepresenpihe inmer wyafaeesebiber
132, and the coupling, and between the sealing surfaces 158, 160 of the

fl ange menbetrspezddal shaped splid waHseqiopel 4dnvkereay the itnenentfagesplddr t56umFig. 1138 as
shown, which as noted, is constructed of alternating sections of generally
trapezoi dal representthe inner wall surfaces of the flange wall corresponding to spaces 142.

Referring again to Fig. 11 in conjunction with Fig. 12, the radially innermost sealing
surfaces 158, 160 include generally inverted "U" shaped peripheral grooves 162, 164 which
function in a manner similar to the peripheral shaped grooves of the previous embodiment.
The peripheral shaped grooves retain lubricating oil when applied to the entire 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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shaped sections of solid elastoneric material 144, has been found to provide
effective structural support forces for the sealing surfaces of the IPi'Hs2006
146, 148 with respect to the pipe coupling and the pipe ends. In

particul ar, thWOab(imBnaﬁi ng sections of the support wall pSBupioiviisRe

supportive forees o rdI end; i 146

sealing pr eg%aﬁp%sué ? 2% F%ése%%ﬁ]‘fugaug ri]gmo,&gﬁa%dg%ilg %etg Pﬂerégﬁlﬁ%ﬁf’g on with
t he previous enbodi e sealin can aIt atlvely

1 el Ude. ot he}hesvenﬁregﬁ's By Ia‘Eﬁfé‘ﬂRPPF8’395%3%%;3%%?“"?368‘?‘?‘8@%‘ i nefel sl
as knurled surf ces vert d "V'_ shaped.notc verted squa ha ed and
rect angul ar ”ﬂfé' brﬁ%f SuBPorf fEeer ogssistmpe gﬁ ing ‘Q%Seé ﬁ’%“f’ pé'f’ ord!

| ubri cating 0|I therel he, asse ss f r th coupl ng and/or to
conpensat e fSPteb%‘ﬁfé?eaII31 i %r&]tqaéqw‘"é‘g’gl??}/ll:f?g”ﬁc tﬁ%“w ‘P%@E L??eﬁ]g“gnow to
Fig. 13 there is shown still_ another alternative enbodi ment of the gasket
for coupl i ngém'§?§esslt§§vx}r§0|°ﬁthlﬁlﬂ@§83 ember 3 1213ﬁﬁn%1?F€We§&‘§skgﬁle¥8‘9rﬁuﬁﬁqrhﬂgb i nner
support wall 179 in which the trape20|dal shaped solid el astoneric sections
of the inner %&fﬁﬁb?‘{m,\}mqh as pofgd éf copptgyicted of Agtpatingieations of awew!lp randzeidnl
general ly trapezoi dal ed sections 184 of solid elastoneric material. in
this embodi melpped %eh@ngpé@gé elpgtompras Metenie! { 4o hapdisen foupd tosenddecetfestiegped sol i d
el astonmeric sections 184 are configured as trapezoi dal shaped spaces are

al so wi der steeiirdsuppes farqes fphthr:seggng sutfacgp off thplipmnif6at4s veith rasngetdo the pipe
circular array as shown. 20 13 JUL 2006 WO 2004/097270 PCT/ US2004/ 013689

Ref erri ng nowoupbnging thelpipg ¢nde.dn partictiyihe altemnatisgsesbensiod thalsuppodwallaid8n al ong
lines 14 14 of Fig. 13, in which the alternating sections of generally

t rapezoi dal stmaidedum:exﬁtvb omees 8 dhe imfardly kxiendingdips dAGI148 ivapiplyingeseditigal ar e
shown separated by generally trapezoi dal shaped spaces or indentations 182.
I n all ot her preespagbissttthepigpskiatesof Figs. 13 and 14 is identical to the

gasket of Figs. 11 and 12, including the lips 186. As can be seen from both
t he gaskets of Fi#gsdesdribed it copteetiomwith thepleliowhéntivdingentsp thewsehling surfaces 158,

160 can alternatively include other surface irregularities to assist in perfecting the seal such
as knurled surfaces, inverted "V" shaped notches, inverted square shaped and rectangular
shaped notches, or the like, in order to either retain lubricating oil therein for the assembly
process for the coupling and/or to compensate for general imperfections on the pipe surfaces.
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 sclid
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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of sections of variously shaped sections of solid material separated b?;
spaces of various alternative configurations, the solid materi al porﬁ"%’t‘l%‘m6
beconme conpressed upon assenbly of the coupling segnents with the gasket
seated wi t hi n wooeegrments of a conpleted coupling and tecpuesbdasishe
requisite forces ggaln N r the. ' and t.h It er
surface of the pi %es, Eanggggﬂg\'/m?{é# ngglfaeg{osst%gﬂog]gfél}%g%gfnnés}?n%hengﬁgge of
| i qui d under ,pr u i gur | . nuk.ar__ i nner | I, of. t he gasket
w th secti ond S ol i Wb BE B AR 08k o BN bR e ot Fos
configuratio ctions ar germ'ttedto rovide the
G

ns, ,i.h ol i.d teri.al s
necessary for i goéldfegaist%{lﬁgc gg@makﬂaalsafﬁ@%% EPeF gL iraneratdakshansde
respective couplin nd,. pi 0 nents, il he..s es, pr.ovi de space to
permt the s&P4EF @&%P@H@g&gg'n&t%%ﬁf retg%"tsig}‘rﬁgﬁﬁg Qﬁlﬁgﬁa@aﬁdéi‘fﬁ%"ai nt act
wi th surfaces which m.ght, otherw se cause ion of conponents of the
gasket when maaﬁgﬁlg%ﬁéaﬂgﬁwﬁiﬁgﬁ?i‘e&{ﬁﬁs and tenperatures generally
encountered in certain appljcations. Various types. of wall canfigurations
may be used, incfd SF?’“'E%‘WQE?‘%B{G 285 P‘EH?%‘ES,' li-\}gﬂbe &Hﬂwwc%%&?rﬂlegecti ons
separated by correspaondi ngly shaped spaces. Referring to Fig. 15, there is
shown a corrp@f@P“‘g@ﬁé?’%%‘gyﬁ@%seétfmﬁH olid Ayatera! Se?ﬁ‘%‘%‘g@f%’a‘éﬁ%f Yar94¢ i on of
the sealing surface 49 (shown in Figs. | A and 1B) and the pipe surface with
prior art gaghwnaiveprontigaraigniethgisdlidaxeil portiensbeeosa pompressedunanasedntly oin t he
tip of 21 13 J U L 2006 WO 2004/097270 PCT/ US2004/013689 the lip 48 to the
end of the | &y.cominggeenpratsseivthe gasket seated withig thpsegmenis ef 3 epmpdatedesouplinent over
the length of the lip 48; then it ranps up toward the heel (or end) of the
| eg, and t henAnd etprvids thorequisifedforges aghiastdednest srfse pElfe coupliegandribseuterFi g. 16
shows a conputer generated graph of the sealing pressure for the gaskets of
t he present purfasedf thapinss, sispaetivily t¢ifpst tha sealapamstdpakagrenf diquidandaspregsifré.ange i s

provided with an inner flange wall which is planar and rel atively el ongat ed,
the |ip | engBy ctifiguring the annular inner wall of the gasket with sections of solid material separated

by spaces of various configurations, the solid material sections are permitted to provide the
necessary forces for the sealing surfaces of the gasket against the respective coupling and
pipe components, while the spaces provide space to permit the solid sections of material to
expand without dangerous contact with surfaces which might otherwise cause fusion of
components of the gasket when 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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is shorter, with the ratio S/ A being about 0.30 to about 0.40, and th

fl ange sealing surface includes a |ubricant retaining groove 21 | océ?é‘d“éﬂ[%
point "E'" in Fig. 16. Although the sealing pressure on the pipe surface
drops between P&I20049972¢ and "D’ (which represent the | ubrpcrasdoosmedsai ni ng

groove), it tﬁ@lz%ﬁ’% {]Qﬂ%‘#tﬂel?%[ fAshzg peeélg;ﬁ ﬂ{;}es's%ijn%'%esglﬂ'g EQ 190?1%(1393'11? Sk ﬁ]' ng

effect provid r oov out wer’ I'n sealTng pressure at

adversely afThd 5‘”ﬁ %%?aeﬁmgmﬁﬁ%ﬁé@%gﬁ He Rl PREE ﬂ%g rﬂ%#oerr. g

to Fig. 17 therﬁ)feleﬁd%p E/n: a graph of sealing pressure distri butlon over the
o £

seal i ng surfacoeat gas as shown in Fig. 6, wherein the sealing surface

d | ud . i nbodi
o essure 1o arar FTenE i R spdf et SRR el okl Sty Retiedor B0
enmbodi nent ,

rt d f th i pe. f d
ST e M L AR B e 2
d th I fl I 4 Fi th b
o D 00 0L S o T SR B "o

understood hy those skilled in the a hat, varjous i fications and
changes may ‘b@oﬁﬁrdé’“?’ﬁ]?%ré‘ﬂ%s%blewg@o"’aéﬁéﬂ‘ibﬁbt Q‘Arooﬁ’i‘dttgog%%ﬁs?atm&ﬁﬁ 3'§%ope of
the inventign. 22 12 JUL 2006 WHAT 1S CLAI MED | .. Gasket for use in a
mechani cal d%ﬂfﬂeﬁ h@lbaa%tﬁfeéﬁm%gﬁoawla{eﬁaé@ééhﬁ%B in Fé%rdé orthpwed the sealingani ch
gasket conprises a QL nerally circular ring-like base menber forned of an
el ast oner i ¢ peewe Pafhe rgcRridse drophbstarengaies S0 rRd dN' (Ghichaprressaisthe Ivbrisat

having a generally radially inwardly extending flange nenber forned

integral |y retriaingwiredye), #dehbesn foyng thaﬁb%bm%e?thha\bnﬁ@t gwparsingeifaghnul ar wal |,
each said flange nenber further having a respective axially inwardly faci ng
integral |i provided bydks mpevy farioniveighdhe drapinfsading oressirs theagrep e @dbbﬁr@‘fgfe

continuous with a radially innernost surface
the optimal presence of a groove does not adversely affect the overall sealing performance of

the gasket.

Referring to _Fig. 17, there is shown a graph of sealing pressure distribution over the
sealing surface of a gasket as shown in Fig, 6, wherein the sealing surface does not include a
lubricant retaining groove. In this embodiment the pressure is distributed in 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 undersiood 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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of each said respective flange nmenber to forma radially innernost -
continuous sealing surface adapted for engagenent with an outer sur fladlel 2006
portion of the workpiece to be coupled, the thickness of each said flange
menber in an axial direction of the workpiece relative to the |ength of
each |lip being such that when the gasket is positioned within a coupling
assenbly for sealing, and radially directed conpressive forces are applied
thereto, the radially extending inner annular walls of said flange nenbers
assume an i RYaAd eriEsReral Iy conical configuration providing pressure
responsi veness and supportive sealing force. 2. Gasket according to claim1,
wherein each said fla . [ ral . aid

q, 71 aR9e IRIRE in o &%é&iﬁ&f?%gie%ﬁé L@Jﬁ?e&gé ogJE Qcﬁxgen{)@?g

radi al ly i nnernpst continuous seall ng sur ccordfng to claim

2, wherein eagh sai Lk pher.a rogve |.s._lQcate enerally inlJine with
each said i neﬁgsr o %ﬁ%‘g%’h\%ﬁﬁaﬁk&} ccg?fﬁessaaéegel? ﬁ%ﬁﬁcéﬁar%é'ﬁggf . a%IF. et
according taq claim 3, erein said el astoneric material .i et hyl ene
pol ypr opyl e%gnm%le‘?rfénﬁﬁ%%wlf‘%?m Be eﬁ‘[ﬁggf(?ﬁgl%."?é%{g;ﬁ“’é % ding to
claim4, wherein each said jnner annul ar Il is _generally planar in the
unconpr essedla@asaig@%ﬂfmgm\hh@w@&ﬁt?@ﬁ%% H’ieﬁbfrlfém??e‘ﬁ%gﬁiuﬁal coupl i ng
and subjected to radially directed conpression forces by the coupling, and
subj ect ed t dherpwith, gash seid flapepmemberhaving ar twer apgplgr walhesachsaid flangewal |
generally retains its inward convex generally conical configuration. 6.
Gasket accormeimher fusther bavings: respisetiveianialy inyardlydacingdawgekligdhreradially  coni cal
configuration is slightly convex. 7. Gasket according to claim®6, wherein
each sai d pemiephestaurfape obgashisaid lig being sonbinubensarith xvdially innetnesy sursei ve a
| ubricating nmediumto assist seating of said

of each said respective flange member to form a radially innerm~st continuous sealing

surface adapted for engagement with an outer surface portion of the workpiece to be
coupled, the thickness of each said flange member in an axial direction of the
workpiece relative to the length of each lip being such that when the gasket is
positioned within a coupling assembly for sealing, and radially directed compressive
forces are applied thereto, the radially extending inner annular walls of said flange
members assume an inward convex generally conical configuration providing
pressure responsiveness and supportive sealing force.

2. Gasket according to claim 1, wherein each said flange member
includes a peripheral groove on said radially innermost continuous sealing 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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fl ange nmenbers in face-to-face contact with the pipe ends. 8. Gasket
according to claim7, each said workpiece is a grooved end pi pe and ALY e ipe
t he thickness dinmension "S" of each said flange nenber divided by the

di mrénsion "A" fromthe groove of each pipe to the pipe end is between about
0.25 and about 0.45. 9. Gasket according to claim@8, wherein the thickness

di mensi on "S" of 5 eacksasigdh Secbl NS (HRAUEKnGkiNIeaG bRy anslmRRal 8N A" from

t he groove of each pipe to the pipe end is between about 0.30 and about

0.40. 10. G%Ekéhllﬁﬁ&%% 148 uhorirdstl ndiBR LA Whidfoshidhedpfsm b mensi on of

each said ange nenber extends from an outer peripheral wall surface of

the respecti ; / u ek ' ; ' {LON groove.
o e I G S e D

11. Gasket accordi ng | ai m ar “‘wal | of each

said flange I S Ql ; i . I .. pof I i | ar base
menber by an gﬁ@?’ %ﬂﬁdzsuglgét?gg)e&%ﬁpt}@g? fﬁfﬁs@g@g@gam‘é&g@b& a{gﬂc‘gﬁgi ng to claim
11, wherein eac Srae;l.a%a fiis%“g%dnemggr Jeornms .a?q %F_ﬁletﬂ'a" of between about 60
and about SHFUWEN Sd generalc?y i (e e é; RE¥HPase menber when in an
unconpressed state. 13. sket..accoy di to.claim1 erein each said

radial |y i nnernost cg;ﬁ?lic ﬁ&ﬁ@“@égﬂa%g’gﬂt}ﬁﬁi&éﬂ’flwﬁﬁ gvgx B‘F’lﬂajﬂi ty of
surface irregul grities to.enhance ressure seal ing against the surfaces of
t he wor kpi e(‘?g‘?lcalf."“@é?ﬂé’t" I%thgﬂzﬂmdg% claim 13, wherein said surface
irregularities conprise a plurality, of E"%{oqves di nrensi oned and_ confi gured

to retain |ubricdtinglayhet 3agordggie paimn Sodicraip eash said psnheral OYPisg surf ace

agai nst the reéspective pi Pe end. 15. Gasket according to claim 14, wherein
sai d pl ur al idimpensiongd guhc@atigured to receive a lubricating medium to assist seating of said

flange members in face-to-face contac* with the pipe ends.

8. Gasket according to claim 7, each said workpiece is a grooved end
pipe and 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 0.25
and about 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 6f 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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conprise knurled grooves or notches. 16. Gasket according to claim15,
wherein said plurality of grooves or notches are arranged in a crissérPbs30s
pattern. 17. Gasket according to claim 16, wherein each said inner annular
wal | of each said flange nenber conprises a plurality of alternating wall
menbers respectively separated by a corresponding plurality of alternating

spaces. 18. Gaskep. accmskitAgeotdinglotditn 1T, widiein@hdh i fkngk etdbet Soraf
alternating wall nenbers each have a generally trapezoidal shape. 19.

Gasket accorimgleta” 6f BétWedtaboWd 0P I hbBRMY° $AthEailgehcdhily dirctfar iafLiRE nat i ng
spaces in said rnner annular flange wall each have a generally trapezoi dal

shape. 20. GRSKEEMBECHE iR9n hitofdnfistBdkiate Wherei n each said plurality of
alternating wall nenbers are rangorﬂy configured. 25 13 JUL 2006 21. Gasket

according to claijm 17Ga§f@5§o&h§§%@laﬁﬁil%t§}&ﬁ@£&i%ﬁrQJiaIE?iLE h i ng spaces

are randomy configured. 22. t according to alm rein each said

flange manb%'&) ; ous E&kllgé H&ﬁa‘ée ﬂx@ﬁdﬁsgaﬁﬁ%%ﬁwsolf%&fécg%%%cg Reph Rt ed into a

mechani cal coﬁp I'ng a en nec coupling reéssive torces and
fluid pressure are lied,. . the . sealin ressure distribution between each
sai d flange pﬁ?ﬁ?ﬁf&smgﬁg agﬁggté&?_rsﬁ‘gfcgﬁg%ﬁ’? %85%’5‘?8-5 froman outernost corner of
Gaim 1 uher o n ldach CEstFPHyEo AEB L Tl St ST RSt od UCh
t hat when incorporated_into a nechanical coupling and when nechani cal

coupl i ng cofpmEEss 3 RIuraditeeferenyss fimsnsionsa @ad cordigared to Frkin dipricatipg o1l to

enhance sealing of each said sealing surface against the respective pipe end.

15.  Gasket according to claim 14, wherein said plurality of grooves
comprise knurled grooves or notches.

16.  Gasket according to claim 15, wherein szid plurality of grooves or
notches are arranged in a crisscross pattern.

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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sealing pressure distribution increases between each said flange nenber and
the workpiece froman outernost corner of each said flange nmenber t ol3Bilg006
inner annular wall, and thereafter drops toward each said |ip. 24. Gasket
for use in a nechanical coupling adapted to join adjacent pipe ends or the
|'i ke, which gasket comprises: a) a generally circular ring-like base member
formed of an el a3k onepasketigéddingc i 1F whéreinydetssanpragaigyiet'd t o be
positioned within a mechanical coupling assenbly in circunferential

rel ation wit#temmatiop sprcessare eandemlyconpgwed. each pi pe end defining a generally
| ongi tudi nal axis; b) a pair of axially spaced radially inwardly extendi ng
flange nenbers 2% medsdsketagradingia Glabm?, dvigenieeahlsyiddlangeimambering- | i ke base
menber, each said flange nenber having a predeterm ned thickness in the
axi al di r ect stactwedthndndapedianch that wher invapdraed irfta s emeckaddal s@ipting kiahge nenber
further having a respective inwardly facing lip, the radially innernost

surface of ea&hdh maihdnicalRoblingGomprebdivifottss 261 fhad pldssue® @ applidd, ther adi al |y
i nnernost surface of each said respective flange nenber to forma radially

i nner nost  cobiifgseGuRitindion BewasEeRH 308 BdndeahicANG ARE R oripibde an out er
surface portion of the pipe end to be coupled, the thickness of each said

flange membgr ehdts fbfh ACuflmBit cmEt GH1ead sald BaniP LitRLEER shfdl REipl&alt © the axi al

|l ength of the corresponding |lip being such that when the ‘gasket is
positioned wthin a coupling assenbly to couple two pipe ends, and radially
di rect ed nechani cal conpression forces are applied thereto by the coupling,

said annular | nnejs Weldaslh sfRE e BIclul] AVHRBISLa HaUTRER0 L NUAT d conveX

general ly coni cal™"configuration provi pressure res st veness and
Suppor i Ve SGalR b8 hAfeddion MEAIRN 8k B b oY Bl At 8 2 cuate
when mechanical coupling compressive forces and fluid pressure are applied, the
sealing pressure distribution increases between each said flange member and the
workpiece from an outermost corner of each said flange member to said inner annular
wall, and thereafter drops toward each said lip.
24.  Gasket for use in a mechanical coupling adapted to join adjacent pipe
ends or 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, the radially innermost surface of each said lip being continuous
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engagenent nmeans on the inner periphery of each said segnent for securi ng
the juxtaposed ends of pipe menbers, a gasket receiving channel in ddHLZ006
coupling segnent, and neans for securing said coupling segnents to each
other in end-to-end relationship, and a gasket positioned within the gasket
recei ving channel of said coupling segnent, said gasket conprising a
general |y ci Witadpdipilingnérmed sypfade okeabidpid i¢heciv Tignstanemapelde'6HBY T ¢ seal i ng
mat eri al and di nensi oned and adapted to be positioned within said channel,
sai d ring-| i fesiadlydencmpa spntipaoysregalmesurface gflantedfionerigpeernentayidlap aster endi ng
flange nenbers forned integrally therewith, each said flange nenber having
a predet er ni susthce pettien o5 the pipetene@ tocheicappled, thecthickresniofcagh szd fadger i nner  wal |
surface, each said flange nmenber further having an inwardly facing axially
ext endi ng seulember inithe axid direction af thy workpéecauedativeue fhaasiablengthalfi theai d seal i ng
lip being continuous with a radially innernost sealing surface of each said
respecti ve ftargpondingtipcheitgsutiothan whemabl gaskat id pusionabwitiiamtdonpiongs seal i ng
surface therewith for engagenent with an arcuate surface portion of each
respective pigsembigdo tsuplerwoipd eads, and ReiallpidikotaisfechhnieAcbmpaisdod | ange nenber
relative to the axial length of each said 27 13 JUL 2006 corresponding lip
bei ng such tfaaéesWhaippied BegRYyahe tcvphnEAE hRfhidr SaneAWaiRbl dach FEaTRRELC Al

conpressive forces by said coupling segnents, each said annular inner wall

of each sai dnbmBRORUHRIRA INVASS bEIREx SehelaiyRblcA COMBRrARA PFRlididg Coni cal

configuration so as to apply sufficrent sealing force against internal fluid

pressure bet MeSR S&HodsitARR IR SusRaiRREding R4 he pipe ends. 26. The pipe
coupl i ng acg%rdi ng @oo SCI:I alm 25,uﬁvw)§erei n 1ggchcsai d sealing lip is of

oupl i ng according o Olarm 25, n e seal ing |ip
Wth sard pipe s CArefiER PR loRHinE BRIl B LR A £ T s
caused by 1| hedodiSPRMLE one kP BhoPGE btk APscEbAlghd wherel

each said radl

juxtaposed ends of pipe members, a gasket receiving channel in each coupling
segment, and means for securing said coupling segments to each other in end-to-end
relationship, and a gasket positioned within the gasket receiving channel of said
coupling segment, said gasket comprising a generally circular ring-like base member
formed of an elastomeric sealing material and dimensioned and adapted to be
positioned within said channel, said ring-like 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, the radially innermost surface of each said sealing lip being
continuous with a radially innermost sealing surface of each said respective flange
member to form a radially innermost continuous 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
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I nner nost continuous sealing surface includes a plurality of surface
irregularities to enhance pressure sealing against the surfaces of tReVL2006
wor kpi ece. 28. (New) Gasket according to claim 27, wherein said surface
irregularities conprise a plurality of grooves dinensioned and configured to
retain lubricating oil to enhance sealing of each said sealing surface

agai nst t he coadgpoddiiiy Hp Beingmcititht wheh sfd@bkeGasibittith erratititlygireaee | ai m 22,
wherein said sealing pressure distribution between each said flange nenber
and t he wor hpickodcal capsresivegoaed byadald/conphey sephenty)ieadsadd armalad irgepove and
then increases toward said lip. 30. (New) Gasket according to claim?29,

wher ei n sai GvatiedlehdMGajdl fungenembérsksunid ah @il torwengaredlyahidall | ange menber
and the workpiece is substantially according to Fig. 16. 31. (New) Gasket

accordi ng t @ogfigiriioae a¥\BQApFlyRufiRicit SARMd fdEREAAR ItBmalilsiliiphdslirk on bet ween
each said flange menber and the workpiece is substantially” according to
Filg. 17. 28petween said coupling segments and the pipe ends.
26.  The pipe coupling according to Claim 25, wherein each said sealing lip
is of thickness in the radial direction sufficient to maintain sealing contact with said
pipe ends said lips being resistant to upward curling forces caused by fluid pressure.
27.  (New) Gasket according to claim 2, wherein each said radially

innermost continuous sealing surface includes a plurality of surface irregularities to

enhance pressure sealing against the surfaces of the workpiece.

28.  (New) Gasket according to claim 27, wherein said surface
irregularities comprise a plurality of grooves dimensioned and configured to retain

lubricating oil to enhance sealing of each said sealing surface against the respective

pipe end.

29.  (New) Gasket according to claim 22, wherein said sealing pressure
distribution between each said flange member and the workpiece drops substantially

over the width of said groove and then increases toward said lip.

30. (New) Gasket according to claim 29, wherein said sealing pressure
distribution between each said flange member and the workpiece is substantially

according to Fig. 16.

31.  (New) Gasket according to claim 23, wherein said sealing pressure
distribution between each said flange member and the workpiece is substantially

according fo Fig. 17.
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