6 SEPTEMBER 2002 1 SEALI NG GASKET Field of the invention Thi s

‘invention relates to dealing gaskets and refers particul ar
exclusively, to sealing gaskets used in the sealing of j8§
adj acent structural conponents. Backgiound to the invention Wen joining
two adj acent structural conponents su

to use a gasket or seal at the join of the two stry :
conponents to prevent, or at |east mnimse, water Ieakag_emm‘mwl l\mw“m
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nor nal

5,888,023 there is shown such a seal. However, the seal £
patent has difficulties assocSEALINGGASKEDSse such that it H¥hot
achieved full commercial success. It is therefore the principal object of

the present invention to provide a sealing gasket, parti
sealing of joints of two adjacent structural ”mMHWMHNM|mm“

Field of the invention *G00002*

This invention relates to dealing gaskets and refers particularly,
though not exclusively, to sealing gaskets used in the sealing of joints of two

adjacent structural components.

Background to the invention

When joining two adjacent structural components such as, for
example, a tunnel, it is normal to use a gasket or seal at the join of the two
structural components to prevent, or at least minimise, water leakage.

In US patent 5,888,023 there is shown such a seal. However, the seal
illustrated in the patent has difficulties associated with its use such that it
has not achieved full commercial success.

It is therefore the principal object of the present invention to provide a
sealing gasket, particularly for sealing of joints of two adjacent structural

components, that addresses some or all of the difficulties found in prior art

products.

Summary of the invention

With the above and other objects in mind, the present invention

provides gasket for providing a seal between a first structural component

h as, for exanple, a tunnel, it
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conponents, that addresses sonme or all of the difficulties found in prior
rart  products. Summary of the invention Wth the above angmg&gﬁ{ gg'ects I n
m nd, the present invention provides gasket for providiﬁ EYBER ween a
first structural conponent 6 SEPTEMBER 2002 2 and second structural
conponent, the gasket being | ocatabl € a recess in the first structura
conponent, the recess having side walls and a base, the gasket including a

| over asut Secendairugtuaral eagiormnd, photgaskesieing hecg@ible horedeBs UhShe
seal ingly engage the base; generally planar upper surface parallel to and

spacedbf ARGl e el e ween
t he Iovrver surfacgl and m?ﬁégﬁgpé}r’@gﬁéf g%e anlc%l%hgf\%eng |asaec§¥\/aaofjﬂ%‘3§rcf

i nt ernedj a . th Th s also a void extending |ongitudinally
of thgaakgﬁé?cﬁlrdins WEDH I eo@ﬁ)m uleagbone prasibergncehtharppar
surface, the lower surface, and the sidewalls. Preferably, the void is
gener &bl in owal acalmglyhzn@gmthmbasa; geperadly phiriamuppdr tswefaenpasdiiel

sem circul ar ends. The sidewalls may have a |ower sidewall extending

up\/\/ar%ya@dpdsﬁ&{{ééﬁ'fﬁrﬂ EH@%%/@; %Lﬂ‘f&ée ;SHhHAGRiewAT! e&@?xﬁ(ﬁl glé)v&%rqagast one

ext endi ng upwardly and I nwar rom t’he Tower ~ side

rotu ance e inthe formof a sawtooth
P Be ween ﬁ'?g Power surface an8 the upper surface and having biased

outwardly intermediate their length. There is also a void extending
longitudinally of the gasket and being located between but not contacting
the upper surface, the lower surface, and the sidewalls.

Preferably, the void is generally ovular in shape and has a top, a
bottom and two generally semicircular ends. The sidewalls may have a
lower sidewall extending upwardly and outwardly from the lower surface,
and upper sidewalls extending upwardly .and inwardly from the lower
sidewalls.

The at least one protuberance may be in the form of a saw-tooth
formation, a wave-form formation, or a scalloped formation.

It is preferred that the lower side walls have a lower vertical height
substantially the same as an upper vertical height of the upper side walls,
and they may extend upwardly and outwardly at a lower angle in the range
of 5° to 30° to the vertical, preferably 15°.

The upper walls were extended upwardly and inwardly at an upper

angle in the range of 5° to 30° to the vertical, preferably 15°.



formation, a wave-form formation, or a scalloped formation. It is preferred
‘that the I ower side walls have a | ower vertical height substantially the
same as an upper vertical height of the upper side wall s?SE%WQMO%By
extend upwardly and outwardly at a Ig\er angle in the range of 5to 30 to
the vertical, preferably 15. The uppét walls were extended upwardly and

i nwardly at an upper angle in the range of 5 to 30 to the vertical,

pr ef er abl y AdyargagepaelyBithe 200per3surfdeatiagaaestys thheeinpproxisistbage has a
recess therein proximate the centre of its length, the recess being

under edhticO dIF RYi hgth, | @AStrePBSs MiALCEH LN agidat IALo an
upper end of the recggss. Pr erfeerabl yl ?herg%?gﬁgrt%cgjggglda% aFt:]:til‘%aérér;taI(m&asket
in the recess, the i.nternal gasket preferably being hydrophilic. The

i nt er KRG @E’e?xg‘?ﬂélﬁlg H};gré}lg{;éggo REy URPer o$nd (Bf the rgbees-shBirfembly as,
for exanple, polygonal, trapezoidal, rectangular, or circular. The recess
and tti@ergasaeprmgedeanf integnebngasketi ght theThrecesy thy heternal exasked
extended into the void, wherein the distance between the top and the upper

o apsanymi hhlop e, SATE i G U Bl o0

The igfeLnp! Qaeligh el such "S3Y Y B IRNOC SIPLANY WS g
rectangular, or circular. The recess and the gasket may be of the same
height.

The top may be convex and extended into the void, wherein the
distance between the top and the upper surface is substantially the same as
the vertical height of the at least one protuberance. This creates a void
which is substantially bilobular.

The internal gasket may have a head which may be coplanar with the
upper surface, or may extend above the upper surface.

The gasket is preferably made of a material having a hardness in the

range of 60 to 70 shore A, and the void may be filled with a material having

a hardness in the range of 20 to 30 shore A.

Description of drawings

In order that the invention may be fully understood and put into
practical effect there shall now be described by way of non-limitative

example only preferred constructions of sealing gaskets incorporating the



upper surface, or may extend above the upper surface. The gasket is
‘preferably nade of a material having a hardness in the range of 60 to 70
shore A, and the void may be filled with a material havi ﬁﬁE MBER#A¥ss in
the range of 20 to 30 shore A Descriation of drawings In order that the

I nvention may be fully understood and™put into practical effect there
shall now be descri bed by way of non-limtative exanple only preferred
const r BENcHPR] deatiwgsi ph diesketesentcorysortinn,ngheheecSEHOEVRERIZ0OA Y
princi pal features of the present invention, the description being with

r ef er erglerdrive teetiac sOEMAPRINGIng iUstradive\WraQriaps IfSyhitnthi ch: Figure 1 is a
vertical cross-sectional view of a first enbodinent; Figure 2 is a
vertical crgss-sectional..view of a second .enbodinent; _Figure 3 is a
vertical crl,(;%é“-r gglctsl %ﬁ’grtl\cl?lgwoﬁfs“ﬁe‘i f‘ﬁr?%l @Wo?f??rgﬁﬁf e%’rh?dqﬁe@me 4is a
vertical cross-sectional view of a fourth enbodi nent. Description of
preferred hBYEE Zeistd VERtiorlgtass-s¢rtiaalwieyoiretecendt enisodinkengonmponent s
uses |like reference nunerals with a prefix nunber designating the

enmbodi ment Figane & ised ve@caled@sst sedtichHl Sridw df@fﬁrh%xﬁﬁe&ﬁnénﬁ;eﬁb&“g
gasket adapted to be received in a recess (not shown) 1 n a structural

conmponent (lﬂg{lré H%"Q Ve;l_l.Ji'(,eal cross-sectional view of a fourth embodiment.

Description of preferred embodiments

Throughout the drawings reference to like components uses like
reference numerals with a prefix number designating the embodiment
concerned.

To refer to Figure 1, there is shown a sealing gasket adapted to be
received in a recess (not shown) in a structural component (not shown). The
structural component may be a pipe, a large diameter pipe, a drain, a
culvert, or a tunnel.

The gasket is adapted to seal with not only the recess in which it is
located, but also with either a similar gasket in a similar recess in a second
structural component.

The gasket has a lower surface 110 which is of a saw-tooth or wave
form configuration to enable it to provide an effective seal with the bottom of
the recess in which it is to be located. Alternatively, the lower surfacell0

may be generally planar with a number of longitudinally extending ribs to



[ [ [ drain, a
: nent may be a pipe, a large dianeter pipe, a ,
cul vor i el compe h 6 IOi s adapted to seal with not only the

‘cul vert, or a tunnel. The gasket ( . . ] .
recess in which it is located, but also with either a sOFEPEHMBRIE in a

simlar recess in a second structural_ conponent. The gasket has a Iovvglr
surface 110 which is of a sawtooth o® wave form conflguratlon_ tov\ﬁ_nah ?t
it to provide an effective seal with the bottomof the recess in i C

[ rally
is t gt éhe ottermaf ithel necesbe Fievwesr aletAsAydlO thiBy, GHELa
Iplsangr with a nunber of longitudinally extending rib5S to 6 gg%T%N/g%ﬁ 2002 5

ively, the | ower
| ocat el d0 rhhg Bwbi aBcallobbl HEgEIfRn Further alternatively, :
surface 110?may be of gbscal Flgl CF?I} ormation. By having a series of

[ [ d can
or scall ops. the gasket is nore conpressible an
f g}NLe'; gte tehhi 9 \gr?asvc%ﬁp?' SELIEF O S Waleethnwavener staltopsl the gaskeskstmare af
mrror inmage Qf each other and extend not only upwardly from | ower surface

1 i ' ' hat of the angle
AMBTetsibla anddiayn tulerate highlee cohpiesaprRy @FLagt es’ t
é%?’the side walls of the recess in which the gasket is to be |ocated.

That angl e Tiey Ibwei Bidé$ Ir1ange @‘;?k%t té}e385r|n§j,gr }2}%’% tgifth%jgh ggfwis St the

i oA ot | st i Bt orat s by 1he Sare e B
 hat g? g?tﬁtz rﬂd(')t V\%ﬁﬁgpﬁg@rﬁ@zgrom lower surface 110, but also outwardly at an
angle which approximates that of the angle off the side walls of the recess in
which the gasket is to be located. That angle may be in the range of 5° to 30°
to the vertical, but is preferably 15° to the vertical.
The upper sides 114 are the reverse of the lower sides 112 and are
angled inwardly, preferably by the same angle as that of the lower sides 114
— in the range of 5° to 30° to the vertical, but preferably 15° to the vertical.
However, the angles may be different, if desired.
The vertical height of the lower sides 112 is preferably the same as the
vertical height of the upper sides 114 such that the line of the junction 116
of sides 112, 114 is at the mid-point in height of the gasket.
The gasket has an upper surface 118 which is generally planar,
although it may have at least one longitudinally extending rib, if desired.
There is a void 120 in the gasket extending for the entire length of the
gasket. If desired, plugs (not shown) may be used to seal the void 120 closed
at each end of the gasket. Alternatively, and preferably, it may be joined end

to-end with a vulcanized rubber joint; gluing; or the like. The void 120 is

preferably ovular in shape and has a top 122, bottom 124, and semi-



- inthe range of 5to 30 to the vertical, but preferably 150 to the
'vertical. However, the angles may be different, if desired. The vertical
hei ght of the lower sides 112 is preferably the same as ©REPTEMEER 2083

hei ght of the upper sides 114 such that the line of the junction 116 of
sides 112, 114 is at the m d-point i nBhei ght of the gasket. The gasket has
an upper surface 118 which is generally planar, although it may have at

| east GReHkegnepdeididal Thiexdistadiaeg between fugper egfaceTheReahs 0j 4,120 in
t he gasket extending for the entire I ength of the gasket. If desired, plugs

(not shaynpbenmeyubbeaniselly t thSedmEhgs Ve . d, .at .each end of the _
gasket. Alternativel y,nl}z’ind prefrgr ablsy?ll?t%n%/c%ggﬁjgl |hrtie8fe Ses-dpetini th a
vul cary bher joint; .gluing, . the like. The void 120 is preferably

ovul apblﬁri]‘ﬂé Oglpgﬁé% eh&éir&g?eodq%zth%drﬂ‘érﬂ%94,s eithersloft @lSERTEVBER 2002 6
circular ends 126. This distance between upper surface 118 and top 122 may

be suB%fhri maateyial Hehichmis dess Hensey b daks helightorofndrbalesantd B?%H the
formati on of | ower surface 110. The void 120 is either left hollTow Tor

filletnatdridl of thet Rdrhalnddy 60 thé gﬁé?'dtggzﬁaﬁ%geét’%sr%@gaé{;lyo?tilgrm%ﬁrie]F%fl exi bl e

than the material of the remai nfer o only,
rangerst oggTEdes Al Ba el R i, hareinaeslndthe rhngesgonge
rubber el astomer having a hardness in the range of 20 to 30 shore A
60 to 70 shore A, and the void 120 may be filled with a sponge rubber
elastomer having a hardness in the range of 20 to 30 shore A.
In this way the gasket has the necessary flexibility, deformability and
rigidity to fulfil its functional requirements yet is lighter in weight and/or
more flexible than prior art gaskets performing a similar function. By having
sides 112, 114 angled outwardly, they are biased outwardly so that when a
compressive force is applied on upper surface 118, sides 112, 114 will flex
outwardly to thus increase the seal with the sides of the recess in which the
gasket is located.
The gasket of Figure 2 is identical to that of Figure 1 except that the
upper surface 218 has a recess 228 therein proximate the .centre of its
length. The recess 228 is slightly undercut to provide small projections 230
extending into the upper end 232 of recess 228. Located in recess 228 and
releasably retained therein by projections 230 is an internal gasket 234.
Internal gasket 234 is preferably a hydrophilic gasket, which causes it to

expand to up to at least 4 or 5 times its normal volume, preferably up to 10

times its normal volume, upon coming into contact with water. Therefore, if



In this way the gasket has the necessary flexibility, deformability and
rigidity to fulfil its functional requirenents yet is lighter in weight
and/or nore flexible than prior art gaskets performng SEFTEMBER 2008 ct i on.
By having sides 112, 114 angled outwardly, they are biased outwardly so
that when a conpressive force is app¥fied on upper surface 118, sides 112,
114 will flex outwardly to thus increase the seal with the sides of the

r ecesdor mmphregsarheatgaskathes iheaaiad Gaskiee 006 kelyi®loxEl is [dentical
to that of Figure 1 except that the (uépper surfaceIZfééaﬁglsl&g)'ragcts %28

t her eihndlrR¥s Bt §hkhe, SRt r f i | engt h. e recess 228 is slightly
undercut to provide g?ral &’p%fel(r:lﬁ%% g%%(e e%ggnmlﬁgﬁﬁnfﬁquﬁe28§péllncbnd 232
of recess. 228. Loc %egFin recess 228 and releasably retained therein by

n

or o eStPERS YRR Fresmaprojgstiens 2330 andt ¢hnal egtsicktbeddhd Sthe

preferably a r}ydrophi | ic gasket, which causes it to expand to up to at

| east wpper SutfaceL 8. sThisr mill thelnuBBsisPrtBtesaling UBtiba i {3, nor mal

vol une, upon comng into contact with water. Tk?egr ef olre,&f)Fh% %E\%ER 2002
expand. Due to

7 fobrevdht' Wagey | r nal ?Zéﬁt 234 it wll
t he hardness of tn eégig%g?ﬁaﬁﬁééﬁ\aﬁﬁgeg et 234 wll fill recess 228

and expang @Yﬁrqj¥_ et ween projections 230 and thus extend beyond the
upper surfal V8 ofithe depth ofdheareness 228, el 221y imqireferably trhedqgasket
Yy

to prevent water ingress beyond internal gasket 234.
convex so that it extends into void 220. Ends 226 therefore become more

than semicircular, although bottom 224 is unchanged. This creates lobes
236 at each end of void 220 such that void 220 is bilobular.

The material of internal gasket 234 may be any suitable hydrophilic
material such as, for example, a polyurethane and natural rubber blend; or
a bituminous compound.

Figure 3 shows a variation of the embodiment of Figure 2 where lower
surface 310 is scalloped; and recess 328 is trapezoidal. In this way
projections 330 are integrated into the gasket. Internal gasket 334 is also
trapezoidal and fills recess 328. It is of the same height as recess 328. The
internal gasket has a head 338 which is substantially co-planar with (or
flush with) upper surface 318.

Figure 4 is a variation of Figure 3, where recess 428 is in the shape of
a major segment of a circle, preferably with a flattened base 440. Internal
gasket 434 is of circular shape and has a crown 438 which may be
substantially co-planar with upper surface 418 or, preferably, extends

upwardly beyond upper surface 418. It is also preferred that internal gasket



To allow for the depth of the recess 228, top 222 is preferably nade
‘convex so that it extends into void 220. Ends 226 therefore becone nore
than semcircul ar, although bottom 224 is unchanged. Thi §SEFEMBR 2¢hes
236 at each end of void 220 such that _void 220 is bilobular. The materi al
of internal gasket 234 may be any sui Babl e hydrophilic material such as,
f or exangl e, a ol_fluret hane and natural rubber blend; or a bitum nous
conpouttdPstEndialy Bllseeesa428r sathan ugiont Aecribrsisien ook iR gl-v@ere
| ower surface 310 is scalloped; and recess 328 is trapezol dag.ﬁfnl? is way

proj ecol inerrrdlzaiketiqBear Rie g ARst ey Pasket . Internal gasket 334 is also
trapezoidal and fills recess 328. It is of the sanme height as recess 328.

The inter has ,a head 338 ich is substantially co-planar with
(or fl ushr}\%hrttﬁ)@?%‘g%%’r 8¥d‘r"1“’d’é‘8 nfernad; gasket 434 aboyaruppénsuofacki guse 3,

where recess _428 is in the shape of a mmjor segnent of a circle,
pr ef eMEHIEy Will RoRtagtaimterral paske404 somewtalt em&‘?eﬁhlfég%llb%iﬂé ﬁil{?cu' ar
p wi't

shape and has a crown 438 which nay be substantially co-planar upper

S also proferied thar Tmit e e o L O Sebietant aliy

nternal oueRis e 1 bEPRafsciTRRL &8 Thpgloregoing descHiption preferred
constructions of a gasket incorporating the principal features of the present

invention, it will be understood by those skilled in the technology that many

variations or modifications may be made without departing from the present

invention.



Furt.hernore, by having internal gasket 434 above upper surface 418, water

'wi || contact internal gasket 434 sonewhat earlier thus allowing it to
??%P%%EWBW

commence to expand earlier, thus allowing it to fulfill
earlier. Wilst there has been described in the foregoing description

preferred constructions of a gasket incorporating the principal features
of the present invention, it wll be understood by those skilled in the

technol ogy that many variations or nodifications nay be made w t hout
departing fromthe present invention. o6 SEPTEMBER 2002 The clains: 9 1. A

gasket for phewlalhgyg a seal between a first structural conponent and a
second structural conponent, the gasket being |ocated in a recess in the

first structural conponent, the recess having side walls and a base, the
a | ower surface have at

. bei d i.al d incl udes:
gasket Dbelng ma ﬁrggjﬁ,légt@Ebﬁc@vﬁng%?sqah%%ﬁ@ggg@éﬁgg) slgsturat gagw drient 2age; (b)

| east one protube
a gener al | ya seaond stmptiralsesrh ta CE Lr m cLhe , ower
surface; agd t(CirpSi dewal |'s exmi hgﬂu VSV%I'F%}F%’%{@%&%&%@ 1968 Briieupper
surfaces, di8 BEMAYT#i aeppotentidhel rpcess diaving side Walls! af®! 'Base e
gasket being made of a material and includes: '
(a) a lower surface have at least one protuberance thereon to, in
use, sealingly engage the base;
(b)  a generally pianar upper surface parallel to and spaced from
the lower surface; and
() sidewalls extending upwardly between the lower and upper
surfaces, and being biased outwardly intermediate their height; and
(d) a void extending longitudinally of the gasket and being located
between but not contacting the upper surface, the lower surface, and the
sidewalls, the void being filled with a different material that is less dense than

the material of the gasket.

2. A gasket as claimed in claim 1, wherein the side walls have lower
sidewalls extending upwardly and outwardly from the lower surface, and
upper sidewalls extending upwardly and inwardly from the lower sidewalls.

3. A gasket as claimed in claim 1 or claim 2, wherein the void is
generally ovular in shape and has a top, a bottom and two generally
semicircular ends.

4. A gasket as claimed in any one of claims 1 to 3, wherein the at least
one protuberance in the form of a saw-tooth formation.



(d) .a void extending longitudinally of the gasket and being | ocated
"bet ween but not contacting the upper surface, the | ower surface, and the
sidewal|s, the void being filled with a different materi QFERFMPERS)% 55

dense than the material of the gasket. 2. A gasket as clainmed in claiml,
wherein the side walls have |l ower sid®walls extending upwardly and
outwardly fromthe | ower surface, and wupper sidewalls extendi ng upwardly

and i ngar di % gaskettde dameed Shoanplhs. oiscla‘hrﬂ.@%h%t 3a%vr?ér%h{"%g.§isé‘ta?e'f%hm 1 or

claim2, wherein the void is generally ovular in shape and a

bott om and I semgircul ar .ends. 4, A gasket as clained in any
one of cl ai%#??@?ﬂﬁcﬁawm%ﬂn Pé%wavﬁﬁér%%lrﬂﬁé#%ce in the form of
a saw-tooth formation. 6 SEPTEMBER 2002 ILO 5. A gasket as clainmed in any

one ofPcl ajfraskes a5 clgimed intany anclafackhimsel pood uvdrereire the dthlddae f or m
of a wave-formformation. 6. A gasket as clained in any one of clains 1 to

3, wherei n diiepadtuinasincetiREnpiHe Al 8Naesdaild dtl*&?rr{aq?}%pf a scal | oped
formation. 7. A gasket as clained in anyone of clalns 0 6, wherein the

0 71 SHASPAP pl T SEIOER oS As 3R T T £ 21,
one of clains 2 to 7, wherein the | ower

sidewalls have a lower vertical height substantially the same as an

upper vertical height of the upper sidewalls.

8. A gasket as claimed in any one of claims 2 to 7, wherein the lower
sidewalls extend upwardly and outwardly at a lower angle in the range
of 5° to 30° to the vertical.

9. A gasket as claimed in claim 8, wherein the lower angle is 15°.

10. A gasket as claimed in any one of claims 1 to 9, wherein the upper
walls extend upwardly and inwardly at an upper angle in the range of
5° to 30° to the vertical.

11. A gasket as claimed in claim 10, wherein the upper angle is 15°.

12. A gasket as claimed in any one of claims 1 to 11, wherein the upper
surface has a recess therein proximate the centre of its length, the -
recess being undercut to provide at least one projection extending
laterally into an upper end of the recess.

13. A gasket as claimed in claim 12, wherein there is provided an internal
gasket in the recess.

14. A gasket as claimed in claim 13, wherein the internal gasket is

hydrophilic.



_sidewal | s extend upwardly and outwardly at a lower angle in the range of 5
“to 30 to the vertical. 9. A gasket as clained in claim8, wherein the |ower
angle is 15. 10. A gasket as claimed in any one of clai ngSEPEEYBER 20f%ar ej n

the upper walls extend upwardly and inwardly at an upper angle in the
range of 5 to 30 to the vertical. 11. A gasket as clained in claim 10,
wherein the upper angle is 15. 12. A gasket as clainmed in any one of clains
1 to 11, wherein the upper surface has a recess therein proxinmate the
centre of its length, the recess being undercut to provide at |east one
projection extending laterally into amqupper end of the recess. 13. A
gasket as cllai ned paskstaasnciimedh iy t lopecof dahLVbdgds N, At er nal

asket as clained In cfal m 11%,’ ‘Mu‘grr%'f‘n e

gasket in t 14 A
gasket 1n Q@ecﬁf‘%ﬁé%wg,mw@?g@d extenglsdptortheBrmd. 2002 11  15. A gasket as

I nternal gas
claimed in any one of clains 12 to 14, wherein the top of the void is

convex and gxtends into the void. 16. A gasket as clainmed in claiml5,
wher ei n t hel&oi o Dasketiasilainred ibTlaim 96SWhbrais thd diEBS biig@ay one of cl aims

1 to 16, wherein the
17. A gasket as claimed in any one of claims 1 to 16, wherein the
distance between the top of the void and the upper surface is substantially
the same as the vertical height of the at least one protuberance.

18. A gasket as claimed in any one of claims 1 to 17, wherein the gasket
is made of a material having a hardness in the range of 60 to 70 shore A

19. A gasket as claimed in any one of, claims 1 to 17, whercin the
different material in the void has a hardness in the range 20 to 30 shore A

20. A gasket as claimed in any one of claims 13 to 19, wherein the
internal gasket is polygonal in cross-sectional shape.

21. A gasket as claimed in claim 20, wherein the polygonal shape is
trapezoidal.

22. A gasket as claimed in claim 20, wherein the polygonal shape is
rectangular.

23. A gasket as claimed in any one of claims 13 to 19, wherein the
internal gasket is circular in cross-sectional shape.

24. A gasket as claimed in any one of claims 13 to 23, wherein the recess
and the internal gasket are of the same vertical height.
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di &;.ance between the top of the void and the upper surface is substantially
the sane as the vertical height of the at |east one protuberance. 18. A
gasket as clainmed in any one of claims 1 to 17, wherein fRETENHER2003 s made
of a material having a hardness in the range of 60 to 70 shore A 19. A
gasket as clained in any one of, clainms 1 to 17, wherfn the different
material in the void has a hardness in the range 20 to 30 shore A 20. A
gasket as clained in any one of clains 13 to 19, wherein the internal
gasket is polygonal in cross-sectional shape. 21. A gasket as clainmed in
claim 20, wherein the polygonal shape H3g trapezoidal. 22. A gasket as
clainmed in claim?20, wherein the polygonal shape is rectangular. 23. A
gasket as cb imaﬂ i n any o&e. of clains 13 to 19, wherein the internal
gasket is cfPcul Ar9Fketassdlaitaed iinclaimsB3pwhermin the jaiekeal gasla@tahagg i n any
one of cl ai i@adWhich i _ i nd the internal gasket are of
t he sane verti cal heigg}ﬁtmgégégq'%ggg%%@af%a 25. A gasket as clained in
claim 23, wherein the internal gasket has a head which is co-planar with

t he upper surface. 6 SEPTEMBER 2002 12



26. A gasket as clained in clained in any one of clains 13 to 23, wherein
‘the internal gasket has a crown which extends upwardly begond the upper
surface. 27. A gasket as claimed in any one of clains 120tEPB¥BERREY i n t he

recess is polygonal. 28. A gasket as clained in claim27, wherein the
recess is trapezoidal. 29. A gasket & clained in claim27, wherein the
recess is rectangular. 30. A gasket as clainmed in any one of clains 12 to
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the internal gasket has a crown which extends upwardly beyond the
upper surface.

27. A gasket as claimed in any one of claims 12 to 26, wherein the recess
is polygonal.

28. A gasket as claimed in claim 27, wherein the recess is trapezoidal.

29. A gasket as claimed in claim 27, wherein the recess is rectangular.

30. A gasket as claimed in any one of claims 12 to 26, wherein the recess
has a shape of a major segment of a circle.

31. A recess as claimed in claim 30, wherein the recess has a flattened

base.



