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WD 2004/ 065111 PCT/ SE2004/ 000007 1 A MEMBRANE, A
METHOD AND DI E MEANS FOR MANUFACTURI NG SAME The
jnvention relates to a nethod of manufacturing
“gfﬁ)gﬁgl‘{rséf&e 5 according to the preanble of cl aPET/3E2004/000007

A Also, the invention relateslto a menbrane accordi ng

MENMIBR AN MBI TRTHOT AN DIFERNS ' .

SAMgEd tool, designed to carry out %ﬁ%F?eI?WS(%?URING
manuf act ure said nmenbrane respectively. 10 According
to al ready known technol ogy, when base materials for

The present deventimrbelatesstoa methodfahenefhict@ifg ArmefRARL
reinforcenent |ayers, nade of e.g. fabrics™, are

accprdingntcbidievpreantble oficlasiey dr Mlsb Aty invehtidnTeRES to a membrane
el gstic material, particularly rubber, and the layers

accringdionide, preamble lof dhe firstireads il aign as AVdIEBS atihyRl %60],

the various |ayers can be placed on top of each other
designed tpyearry out 561d methes abdaoenannficintasiidmembrime
t%ﬁ.Cﬁses these | ayers are permanently joined to each
TESPRE® By a cure process. During the cure the rubber
turns sem -liquid and penetrates into the
rei nforcenent material |ayer and the various rubber
are joined to each

Ac%o?ﬁ@:ﬁé 19, Ip&géﬁs’/ %ﬁ{ﬁ%@ggﬁ&gﬁ \%gﬁlrlih%_e nraferials for reinforced

e L SR e i A0 LSS IR S S
i i ' f.th kes .

b Sk (B 8 A TE SR LS e

- PRSP Rl bk e TR RO eiebderne.

Altexativell e VAGoud 140tk %ﬁlﬁ&e?%m"‘%‘ of‘?q%ﬂ&&er in a mold

sem -l iquid rubber "l ayers. en the sem

toolr foipheembraes endrayactuiig. g tﬁé%ﬁ)ﬁ?ﬁ?a&%b (%Heéé‘1a§/gy A% ermanently

direction and/or across the reinforcenent

joinedtto eachtdther b?:lﬂmlrel}ﬁbeéss.pa”i cularly when the
rei nforcenent |ayer consists of a thin fabric. The

~-reinforcenent |ayer then noves in an undesirable way
and .occupies in _the finished nmenbrane anot her.

During the cure the rubber turns semi-liquid and penetrates into the
reinforcement material layer and the various rubber layers, if several are used,.
are joined to each other through e.g. quite thin fabrics. The reinforcement layer
will then at least mainly retain its position. However, when membranes are
cured in this way, the final shaping of the membranes takes place at the same
time. During more accentuated shaping of this type, with e.g, sharp bends with .
small radius, varying stretching and press forces are exerted on the
reinforcement as well as the semi-liquid rubber layers. Then the selﬁi-liquid
rubber in one layer may be pushed aside in a planar direction and/or across the
reinforcement layer and into another rubber layer, particularly when the
reinforcement layer consists of a thin fabric. The reinforcemeﬁt layer then
moves in an undesirable way and occupies in the finished membrane another

position than the desired one. Such an undesirable displacement of the
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30 position than the desired one. Such an undesirabl e’
di spl acenment of the WD 2004/065111 PCT/ SE2004/ 000007
case result in

I cement |ayer may in a typical
“?O% gpg:-’%]e reinforcenent will be |ocated cl oBeTAR2084/000007
_pé]essuri zed liquid or gas, #which penetrates the
remnmenicae teyr thay & aafg . rubber, | ayer. on )
N i hi\ﬁ oé her side {ﬁ% a gggﬁ%ée%lﬁf%%ﬁﬁ&hau&]@%&%@l&fwemm will
¢ lagatéd chaseetota piasphircedtioisd | | af.l: OO h sired
5 position resgl ts in ri Elks E’? gﬁgh@%ﬁ%gﬁﬁeﬁaﬁaﬂﬁe

reinfoscempnt bayer andeexpdmdsithe BByl ohfifie ARSI 8 10 2 pubble.

novability of the nenbrane and it

Alsge qustergaresally acinfordemans dissleefiont'al i‘élﬁtibﬂﬁg ir#xggﬁtaired

The object, of the present invention is to prev
PossoR apSults skt fmativmml distutbaides, ShORLBADIE in the
d drav\/oackg_ as well as in other respecfs devel op €

esupgrBoyabilitfi@ldhe membrire ared ttsietaitid Sctoinfibnl p&ofifidice , as
W Izsgl i ggti n egossi bilities. In all cases wundesiTta ?e :
ClaPE pis &*&H Iyfimpeatmaentnf or cenent | ayer or |ayers .
will be counteracted or prevented, either a desired
di spl acenent of the reinforcenent |ayer or |ayers

t o ace within the blank or the blanks or no such
Thel@&?@%_f??eﬂﬁ?n HR{HEop) léct@fmﬁ’ﬁﬁmfralﬂ d?fﬂ]f mﬂpossilljle eliminate
X Br.estressing. t.he reinforcenment |ayer
the Bb6FE AR, RENEhA e lies incathier eekpopemdereloprhe state of
th [ he appl..cation respectively.
e‘]'glrﬂ;tieksl b j ec |ﬁ§fétl§iaﬂag{jrﬁi88?"o$ 1g1ahpossibditiesodn all cases

undédirshle miﬁﬁgﬁ’éﬂﬁmﬁ%sgéf ﬂn&eﬁ?g%ﬁ%geég{lg f%?e{l:p% gy!eq%e\}vﬁ? be

i ntroduc

counteracted @riprtRented 8liner {t’rgﬁgffrgérii gh%&%ﬁgpg Bk g%;%%@?rlcse?nent

attai ned by neans’ o

layemeir b daloini 7] .of th
VT St oo plack Vit BRIAAK OF (R Mo £F BpRuch"®

displasesatitrtgking plaeelandior 4 B8 eﬁefdzﬁhgyﬁjﬁ—gg@éﬁ% Yt the

. 25 Additional characterizing features
remnigrcemenp layserer layersibding obtainedethd @shitsidy g%{igi%gn the

f.ol | owi ng description, reference being ma

membrag SAlEMend iheppkication tespdetively.a few preferred

but not limting enbodinents of the invention. The
drawi ngs show in detail in dianetritcal, _

This object is attained according to the invention through a method of the type
described in the introduction , which method is set forth in the characterizing
clause of claim 1. Said object is also attained by means of a membrane, which is
designed mainly according to the characterizing clause of the first means claim,

and by means of a form tool according to the first form tool claim respectively.

Additional characterizing features and advantages of the present invention are
set forth in the following description, reference being made to the
accompanying drawings, which depict a few preferred but not lhnitmg -
embodiments of the invention. The drawings show in detail in diametrical,

partly schematic cross sections in :
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partly schematic cross sections in :
...................... . WD 2004/ 065111

WE@ SE2004/ 000007 3 Fig. 1 the manufacturing position
Y%A Ehpl i cation position of a conventi onalPCI/SE2004/000007

menbrane ; Fig. 2 the manufdcturing position of a

Figeirt e heiniSa &gy ; ' ' we Fig....3 th .
I%Sm i cgtﬁi on pos|@%§ﬁ8@%&ﬁn§n@ﬁéﬂ%ﬂ§&%$%FW& Q]ﬁa Epyventional
mehbfankg gs. 4 and 5 a nodified manufacturing position
- and an application position of another nenbrane
i;2 thelhmgufactibitig Py ionF 4 nfdrgsr in® ol e ion :
F%rr]ﬂljr}ga menbr ane acgcpg)(\rjdi ng toagir?éﬁ;ﬁlr?\glgna?iggﬁ&}%téi‘glse.lﬂgeﬁtmn’
igrititlee dpplicatian pesitivi shtliemendtan li ihe.
F'i nvent ?mépr)]; Fi gEPdlo- 12 successive g%gggfhéﬁgtﬂh)?@hg’
igeadudrad 6 L inoglified onatucterith @okNuBMAR@ Bn i iti
nmenbrane according to Figs. %99 when a fgqlplglg‘%g]%npomtlonof
anehesreembrane stwording i deninventiossed. A nenbrane 1
.according to Fig. 1 preferably is manufactured jointly
Figg. branchd digoeder al ’tiwrtgmmhn anarmooﬁdinﬁdo'rthd iﬁﬁeﬁrilon :
. support pl.ate 2, e.g. made of a netal, in 15 the :
¥ 1&%%\,@4‘1@ ,édﬁgrf@r stiguethometnbrape\acicotdiaggo the ihbention;
F.aqligz\tionform The support place has e.g. a ring :
lﬁ§gr I b SHCGRSSH Gapfeps s thp saangcsunimeecarding te the fgention of

radi al extension..and with a cgnnected, outer, -
a 1@%@% acft&#@@}g ’g&Fng- %yawé!@n.asﬁam topl aesordingiel thednvention
iséﬁﬁy so connected inner, somewhat shorter axial wall 6
) "“around, the edge of which, which faces the bearing
surface, being 20 connected to a bottom 7, disposed in
a radial plane and having a central circular hole 8.

A FERARER. 1 ARSRABALIRIE ol ARG s Rty Sl it and
posibly prhugtotofied Ao SARbAIARR. o Sl b, i
e bear naysur Ay o, WIRAAY SN St . The

suppuet phrceefs @gsheiig pori&s B withth @pdrediidPsRhid 2 which

has a radial extension, and with a connected, outer, somewhat longer axial

-ﬂange S all around as well as a also connected inner, somewhat shorter-axial

wall 6-all around, the edge of which, which faces the bearing surface, being
connected to a bottom 7, disposed in a radial plane and having a central circular

hole 8. Between flange 5 and wall 6 spokes 9 may extend.

... Membrane 1 is applied around hole 8 to come in contact with the lower side of

bottom 7 against an edge area around hole 8. The membrane then follows the

~hole wall and the upper side of the bottom, wall 6 as well as bearing surface 4,

which extends outwards in the form of a short projection 10 of the ring portion
having an upper bend 11 and a lower, more accentuated or sharp step 12, which
is-a practical necessity in order to be able to connect a mold tool part to-the

support plate. The membrane follows the bend and axial outer side 13 of the
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havi ng an upper bend 11 and a | ower, nore accentuated

or sharp step 12, which is-a practical necessity in

order to be able to connect a nold tool part to-the
WORSPHIE118] ate. The menbrane fol | ows the bend poTsEX)H400007

outer side 13 of the WO 200#/ 065111 PCT/ SE2004/ 000007

: ; ‘.. . ' in_the .f f a,
profe i 854 e8en 853 HeT £ EOATR sl A5yl rdfufid sep
! ; . 4 d d
o S SRR SRS S e
. | - 1 i -
AR N Rl Bhdhth A IHIRE Fotil diE AR sliBighd bart 15

reanbands jarrehatian o eiiialbhle bPPEBLINL PUITATR 1 Tevel

order to in that locatio t erm nat

abooe ar brillylh fronbefahé 'b@hﬁﬁgﬁsﬁu%fé&&gfﬁ? ofde ¥ ik &@@ﬁpﬁgﬁon be

section and which nainly c posed T nsi"de _
terminsdec i mmbf%behélﬁ,as@ﬁaxﬁtﬂl‘l)i cARALA T R AR etion
andg‘ggghnuat_l _(ggca(;;bzgimr.re refigg;i:dle\ég y. 10 T!;e 'de5| gn RO
i maan el hesareaRhe : :
purpose,is to |et {)%gd 16 be sgal i ngly (gﬁléanl_%g%lg&%rmghtpart

andipa ipaginery confinustioniofrmanye vespeetigelt.s (not shown),
whereas hole 8 and the adjoi ni ng nenbrane portion wl|
be applied on e.g. a valve spindle (not show), and

TheAET Aost dEraned bunt Seupesolatian Sftmmmctesead and thepurpose is
to 160tall1§ B2 seningly tlmSedbun bsiiveehe. sribve eomang valve parts
(notiidy é‘é'?fl&%?fg Hode 54 Q%%dﬁeﬁjﬁiﬁﬂa% Bermh g"géréggmg avill be

epp SRS o ALLESHIRIL PRl GR35 S i SomEe sk ol
boarlfg dr feStenimedhsdfid SHob B R ntvide3 5 The Rasmbran for the
rest R biitly Qs tn (ptivhal Subb¥rt Mafl AATy bV G e
moviemnerss dnainlpbeinge designivg'th, &ﬁriigg‘%gaéﬁc Héfogmr%i[oal, bgeabsorbed.

manuf actured, in the latter ca ecause

by cueee §éechthesadjoppiag-dembrane gléﬁlﬁ'oﬁﬁ lﬁrﬁ%ttgpféé? ca YFhich is

and a certain tension in the ane startin ayer of

- showndn hignby afnleast petiodicallydhtfecan bera KigheP Prédstfé in a liquid or

cannot be avoi ded. . ) _
a gas on the upper or outer fastening side 17 of the membrane, where thus the

concave portion of curve 14 mainly is exposed to the pressure drop. Side 17 is
the pressure side, when the membrane is used o applied as well as when it is -
manufactured, in the latter case because a mold part, designed as an upper-die is
used to create the curve and a certain tension in the plane starting layer of the

membrane blank around the upper-die portions cannot be avoided.

It is shown in the enlarged portion of Fig. 1, that during the cure softened rubber
layer 18 of the membrane is removed from the concave side of the curve and
through reinforcement layer 19 of the membrane and to the concave side, the

reinforcement material almost ending up' on the surfaced within the inner side of
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25 It is shown in the enlarged portion of Fig. 1, that
during the cure softened rubber |ayer 18 of the

‘Q‘EE’R’E ne is renoved fromthe concave side of the curve
M bugh reinforcement |ayer 19 of the meRBT&E2004/000007

and to the concave side, thé reinforcement material
theatumost Tengli HRubint feat it O i.nners side
" of WD 2004/ 065111 PCI/ SE%%%%%%E]BES&I égg%%é%vg‘g’hﬁcfﬂ tnfluence

eniyner aide bf thie ctuha, iR BAAHTdSE @hchhfi

Wwhich infl uence the inner si decg%lﬁ?%}éé%éﬁm , Izag’%]through-the
reinforcement coaterial hatlagaiest thislrubBet 1dyer ‘b‘ﬁgtg)gtcﬁﬁ r side of the

Jeinforcement material and against the rubber Fayer on
reipfarcertent matdeiahfwhivh rutderllayeemeytespindicdne &%‘ k&Peral

ubber | ayer may expand to one or Several 5 bubbles,

bubblieshwhick ofiicoarseerashit innseveve fendtiowdl disairbances and ultimately
di_ sturbances and ultimtely nay break and conpletely

- may hysakandrompletelyosuspenddhddunttionol ve t hese probl ens

and reduce said risks there is provided according to
the invention a nmethod of form ng or designing these
s, which, when the nenbrane is

In %{tgg&‘é‘%&ﬁsﬁgcﬁ@ s andgsduce said rsks themads goovirted
W LT (I
secRis Wit fin 4he Fuembrang Rranplisd 6la heheontasbrapbart surfaces
and o 8 cp DCERE bF Brs R RRGIRL P SRalifg Rpieivell; ot Teast

partiRlly Bith #BemuRoltrRdifor SR SR i uble il ionhape of

saidkesdti ﬂé,t‘k}héﬁ i nly i s disposed cl ose bel ow
okt ey oy

t he convex si de. means, that also maximally
- calcul ated pressure drops are not able to press the
thick 20 rubber layer on the pressure side of the

Therfirstr embotimenighcsdrdingtotios Hammion isaél'%{/wﬁ W Fi€ePLHE 3, Fig.

20 of the nmenbrane. This has been done
3 ovbwardly substaptiailyecoreespoanding o thig. DoFIéwedes WoMEh sRidyine the

Fig. 2 withits curve with the convex side facing the &
enlgrgecsparé of g, 3,THds vbvitus; thakthesrelioforcément Iper WithiNthe area
with the curve 14 mainly is disposed close below the convex side. This means,
that also maximally calculated pressure drops are not able to lﬁress the thick -
rubber layer on the pressure side of the membrane through the reinforcement
layer into leeside 20 of the membrane. This has been done by manufacturing
the membrane in the position shown in Fig. 2 with its curve with the convex
side facing the pressure side. The manufacture is done in a way, which
corresponds to that way, used for the design according to Fig. 1, a positional
change for the lower-dies and the upper-dies however having been carried out
and the straight part facing downwards rather than upwards. When a membrane
has been cured in its position according to Fig. 2, curve 14 is tun;éd 'duoxmwards

and straight part 15 upwards, the form to be applied, shown in Fig. 3, being
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corresponds to that way, used for the design according

to Fig. 1, a positional 25 change for the |ower-dies

and the upper-di es however having been carried out
VU5t rai ght part facing downwards rat her p¢&Ram04/00007

upwar ds. \Wen a nenbrane has been cured inits
turned

Ob&ﬁﬁéalﬂglﬁfgﬁrg%gggu’g 38%‘«1 in_@;n i 1@3111 isneelf-stabitizing, which

downwar

i. agﬂclTe?a%Eg% 8?3,“5’%58%@“ c@ng%@erﬁ 2 q ni &gﬁi ?péé%tnbutes to.

since this nenbrane formis self-stabi I i zi ng, which
i.a. the nore conpact and consequently nore elastic

Havead erto the tyrnin
r}@u@wtﬁe?ﬂ;ﬁ% rane gﬁggﬁ%lll bloaq%aeccgr ng to the

i nsi de out of

invientiontit bas atcef@in dnk&eh blhs'u%g?éﬁﬂﬁcﬁ 't?ﬂv\gér gﬁs&tﬁﬁﬁg € curve

tends to %étend the curve 'y ou
radpaliyroutwaids. This euphrasis cdeain { i {
. and be égnf‘peg‘zgi e% for, |chaé|<a§e%o|ﬂr%e O%Iiscddgratmnand
¢ sompensited for dteis demsb @hook utve
) [ranufacturln phase (see the enlgirggerrent {Fﬁﬁltasmq.lleé“bendmg
rad;z\}s 1 agufachering phnse lﬁswﬂlel‘e‘nl @Hbni Igéﬁ gff'Fig 2). Then
1U§£ cati on position an expansi on i nd ent Py
&% Biramg msideeuty Hgnrthd alhpmmcgﬁbnrp%ﬁﬁéﬁ ahr@cpansmn
t ig. npared to th
mdesmi%ﬁfy'éﬁimgﬁaim ‘ot dhsing dinRigsions (st erﬁa@mem part of
Fi pﬁfstressed the formaccording to Fig. 3 may resul
g nla small di spl acenerit of 15 the shoul der area of
the curve fromthe outer side of the annular portion
and.the flange, since this shoul der area is bent
CotbaRsH SRR o.the ufa d form
vvevetrol&t%hl S pr@gg‘gw Ilnéafff:o 2t 1gc y which is not

presitéiRed, $RNSPm é&or&ﬁgtagfg go%tygr H@gg\llj\f%gudﬁpﬁlag@ment of

attached to It

the & t th
WA O SO B b Bl ana e

b

-flangies since msesmiuydeM%a is %ﬁﬁﬁhﬁgsﬂ ﬁ?’o %ggrpe&g rding

to Fig. 2 and 3, since in the nman

manafaciuekd forno. Howev%r thie pobdb
formpart be positi oned bel owi?ﬁ%b?ﬁ#i\/%ﬁ@ﬁ%l cance In

case some importance would be attached to it, a possible counter-measure

would be to make the membrane somewhat thinner within the area Wlth bend -

11.

A projection 10 may be dispensed with completely, when selecting the design
according to Fig. 2 and 3, since in the manufacture position according to Fig, 2

there is no requirement, that a form part be positioned below the curve.

Finally , it is to be noted, that the radial inside portion of the bead in the

manufacture phase will be its radia] outside portion in the application position.

Consequently , a desired or existing bend and edge respectively is mounted
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25 Finally, it is to be noted, that the radial inside
portion of the bead in the nmanufacture phase will be

its radial outside portion in the application

WRIPEAIT  Consequently, a desired or existingcosprho+/000007
and edge respectively is nodnted WO 2004/ 065111

/ ¥/ ' fact,ure,.on i he, .

S BB on e U Bt ec MR W A BBRS o nrelation to
the desifRPpositidtPh i iodigddie mount i ng. Hovever,

IS not hecessary t0 nanu actl e an "upsi de-down" curve ’

and then 5 renmake it to such a curve turned the right

way. The designs according to Figs. 4- 7 show ways to,,
Hoswaviergittib eoraitebagiriiie @@ﬁ I €k

f;é@t%e cont enpl at edggamﬁ%@lw &glag?tv?lgi EW and then _
remialve itdermehdo vy tignedithe HobvayP o ' ' ; -

si npl e way, ref eren_ceebei nggﬁgdea)?gﬁl?%%ig?%-gi%&&g to Figs. 4

7 sBoppways to) duking the nidreufacnes] ékenadhsin QY
mol d tool half %1, whi ch by neans of 1811?1%1?9?&}]%3&? Si dfe'orthe

confemyl atedenvieympindyy erith mostright diverbaac@do%opaids , which can

buts the outer side of axial flange 5. The.latter
be ags;crab@@ue RtsImphe way, refeneiicdbeinprmatiatio Rixt.el0ldd. Spport
step-1j ke manner in a radial direction, whereas in the
P13§9a§é5 é‘l%ﬁﬁ-'epoﬁﬁoﬂﬁd mion@rpoiewenmolddod] Ralfigivelsich by means of
h f.urt her. ougwards i 3 the radial direction and '
SJBPEY §!4%%ﬁ@é ¥pwardlybpenieelang poinied ring 22atlasaly dinris the outer
'dzgfa”d%l{ﬁi nt %45%1‘@ 15 ring 22 a small cut 25 is nmade,

SIGEOL X1 Hange ond hgJatenymay afiagent ag wortion dobe somewhat
kal. qouter side of .ri 22, di ver ges sonewhat
xRS oy I oot i Fatiel sk, ieTonn i Mhswarame plane
, ' . e.poj Rt .and a Siml.ar., beyel .or
as (e 1258 potioR s PERL 3 iR, Rlrels o fferti i haceiaddrection

Pin : I i.ch
anf%%%ngace n |?§%|Eﬁﬁéé Sgl%tr‘ cg\t% %ﬁﬁ?%f‘gégl §it24 of

ing 3 ISR B Bl B A BT SUEG f rer

era

. matezied] Theroutbesidekss riflg Qaddi%rgésesdlﬂé%% hAd g}?é/jﬁy straight

20

25

inwards with a small angle fromthe pre

.downwardhbut mtith awdizdi bevelrér sehB6 JhgRAhE PRt and a similar

bevel or the like 27 adjacent the suitably radially outwardly extended stop face

~.. 28 of lower mold half 21, which stop face in its inner part has an annular void

29 , against which bevel or the like 27 abuts and which is designed to form one
side of bead 16. Thus, the two bevels or the like 26 and 27 are turned radially
inwards with a small angle from the preferably straight intermediate portion 30

between them.

Upper mold tool half 31 is mainly form-complementary in relation to the lower
one , abuts with a stop face 32 stop face 28, has a void 33, which is
complementary in relation to the bead form and is, similar fo the lower mold
half provided with a bevel or the like 34 at a distance , equal to the membrane
thickness, facing bevel or the like 27. However, an upper bevel or the like
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25 Upper nold tool half 31 is mainly
formconplenentary in relation to the lower _ one ,
abuts with a stop face 32 stop face 28, has a void 33,

Wih200#/065811 conpl enentary in relation to the be ’
and is, sinmlar to the lowes nold half provi ggg/%%dta}w/000907

- prefeNS s MigiAR anlsiuinG et Portion 35 anountedzm straight

T SRR B RSO o
o B4y 38 T 51 s i L5
Peﬂﬁ%g %%f?%é Sggg}‘%&lgt&% egé@ E‘g@?@ﬁi&%ﬁﬁg@ﬁ@%%@@%&ﬂ tég ach other
n B 8] NI S4B S gt

enlanginénts Rsthiarhy b SRACBTA ot IEADE. FBIHANR: i mold

b 1enI argenment 37 within the area
alves afeodedipred &5t done el WﬂgV ' ' ' _
convent i o%al way to obt aiﬁﬁlth ﬁgﬂagaﬂﬁée%ﬁg%deﬁéﬁbrane ‘
ShﬂBﬂ-ape. 10 According to Fig. 10 a support plate 2 has
been di sposed on the lower nold tool half and also an
e.g. plane and cut nenbrane bl ank 39, provided with a
tral _hole 38 and conprising two rubber |ayers 40

ce
Accgggng‘go Bz shiba puppertadetsd2 hasdeen dispbsed @nehe lower ﬁlOld tool
e

referably having a uniformthickness, and between t
hahfﬂ'%@i;s 2l es pi@&@d] £8k mmaﬂﬁ&hﬂ(@, providededethod central

t.hi nner f ic 15 According to Fig. 11 the
hold 3 SRR otSHIY o riabber lavers 40l massiblmiconnected to cach

oy Ut 3 B SIS0, R el 4 e
oSR5SRt "

correspondi ng shapi ng of the nmenbrane takes pl ace.
Thanks to the descri bed and shown desi gn already

Accdrdinpgotiig. filnak r@ﬁb{ég %&‘?lgi fotﬁ }%Pﬁ%éé%gﬁx%rggiﬁﬁf-way onto

position accordi

the leveamoby il Hlf thd Aeforthatbhi Htfe HhehBral PR Keing started.

bl ank fromthe

According to Fig. 12 the two mold tool halves have been completely brought
together and in this position a curing and corresponding shaping of the
membrane takes place. Thanks to the described and shown design already
during the final phase of the transition from the position according to Fig. 11 to

the position according to Fig. 12 a stretching of the membrane blank from the

bearing surface to the bead takes place, since the mold tool halves between
these two areas do not move straight towards each other, but the upper mold
tool half slides past the lower one during their approach to each other. Finally,

the two lower bevels or the like 27 and 34 and the adjoining void edges keep the

.membrane blank within this area between them in the shape of a nip, which

pulls along and stretches the membrane somewhat against the action of lower
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bearing surface to the bead takes place, since the

nmol d tool hal ves between 25 these two areas do not

npve straight towards each other, but the upper nold
WB3PHP4F 1 S| i des past the | ower one during thaigT/sE2004/000007
approach to each other. Findlly, the two Iovver bevel s

mg'é%%“‘?h*"“efﬁwane BTty B Sl g Suand

beg tﬁ?ig%?higﬂ?ﬁggﬁre ran elo\s?gérrg%n @ﬂg@aﬁb@? ﬁgngglfqegﬁerg;flayer to
pehetrate ¥¥nd0dat ﬂﬁ%lthé IB%T%%QQfli%%QO&l dsoﬁtéd#%ber L 38 f which

41. However, this el astlc:lty I's s’pen

penatrat&mbm@sﬁh@mﬂﬁroagﬁ(thb %@irﬂE etk inatdy pg&g’éatnr a]?; Joined with

somewhat tight reintorcenent ayer to

uppeneubiadr fagr49 hehlchiy
pgof t enedrraa?gr | aquwof whi %%W%gﬁgl g\? gsmsgr?rltse\ﬂ%) S%tl?%the Eﬁbber
curdseancb il nrenbrent beebesdsatighl dvhizh 9ing Qﬁs"&ﬂtﬁh:’édh%ﬁi)er
r ubber Iaager 49, which is shown in Fi g .
ectpﬁmnca B hposadbmforceumat bayebrt ThePANR ROFOARSction gently
d, which thus has obtained an eccentrically
ang e%pl@@@is otithe bkedifeand P4yard staipitintdrmddigtes pﬁﬁmn 30

di rect| on gintlﬁgS angl ed bevels or the like 26 and 27
betyee tvgm ey ewhsahas gelptivelytorgin tietemedrditdeidniere
ﬁ is . re |verIong|n|ts axi al
res&’PPég-} P&ﬂg@ E“ﬂ@l f5 sooihetsomewhahlasgeridistance

ger d stance between the

bet%?e@ ﬁ%o Eg\;@zﬁf‘fﬁsnw% i?én 35%3@ Y ﬁﬂ]@ig@ﬁﬁnt 3% of an asdequate, i.e.

‘e HAY i sk FoR APDHeP B it misricl,

wHiEH o S gy 5%%%3#"%%?'%@3%% %w@@%rltﬁo agnhlvz?aé%f&m
i 5 .
dlS? Mdeﬁ%%ﬁtn%% rane eing tgégé%f%d o% C&@% I&gbii'gfggi tmiform

wotlgirfeofufidtdon forithe &ﬁéﬁ%&%ﬁ’% By %&ﬂé@l ned operating or

nmounti ng position accor where the
uni form ext ensi on of the re| nforcenment nateri al
t hroughout the entire curve is clearly visible. Only

g o ity L HLewared By e WtaicRd R il o
mopgﬁ@grmmtlonacbondmgrtokﬁx@: 5| stesre th®weyREm extension of the
reinforcement material throughout the entire curve is clearly visible. Only
within the area of the curve shoulder is there a risk , that the reinforcement
material will completely penetrate the lower rubber layer. However,
enlargement 37 is able to protect and stabilize and prevent this from causing any

functional disturbances or a premature material fatigue.

The embodiment according to Figs. 6 and 7 corresponds to a high degree to the
embodiment described above, but enl_arg:ment 37 surrounds bend 23 more
completely than in the other embodiments and con;sequentiy crs‘c-)l-lsti“c;ltes a larger
membrane support within the shoulder area of the curve. This embodiment is

obtained by means of the form shown in Figs. 10-12.
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enl argenent 37 is able to protect and stabilize and

prevent this from causing any functional disturbances

or a premature material fatigue. 25 The enbodi nment
wageelneimy to Figs. 6 and 7 corresponds to a Ricgikg2004/000007

degree to the enbodi nent described above, but

enl argenent 37 surrounds bend 23 nore conpletely than

in the other enbodi ments and consequently constitutes

Findi 880 STERAIEIRRE b 1O 8BRS oo
obE OGRS G A AR onty « porionof
e 330 el ot e, R AEEITHR LTS vig e
P LSRR AaEH Yoo b1 eon
] PO NS e IR0 (R 1 e

during themanufasturing it edvedlesed: i@rﬁﬁ@oﬁ@%ﬁdﬂt& RMHAE S ired

during the manufacturing in a weakened form

~ appléeatioss fsmls wheredsthiesites partaigtuged ipthd g?g?aésitéﬂ’aﬁ%ﬁén

the outer part is turned in the opposite ction
comparag etﬁpplmtmpfdmtThﬂsefmméfhﬂ‘a@tung curves, turned in

ugapuf acturi g curves, turned in 10 nutual |y opposite
Ut ePPRFiEe GHECHBNS are apletoepreventathab ore ssided térenki fgces

.1k orces i1l .ipfluence the reinforcement material,
will §iigige thenintieement matcdah wiich ingteadiwilb sentaimbérdrically

: pml rhy. i pdi cated i i 0. 9., The present invention

dlsp{)ie(fﬁg@ﬁlch}ﬂci%mf%qﬁga 1%fts described above and
15 shown in the draw ngs but can be nodified and
supplenmented in an arbitrary fashion within the scope

The BleseAE R {nor M RN e 8 BodiGne fsiRbed above and
. . ' . Al sp,

e Eopar SR LA N e P AR i an SrBilrary

fashionoeithiat the &b o UGG AER LI BN AUERLT s,

can be manufactured 20 i ndi vi dual

any pastremayrbechingedid 58 VeSipmPARP ficke r e§ aainajsu@ia&%%t the

are not necessary . . , In an arbitrar
corregpendimgipams.gAlsop noheipport plate or other support elements are

necessary. Thus, a membrane according to the invention can be manufactured.
individually or be manufactured together with arbitrary components. Beads and
curves are not necessary . Also , in an arbitrary way designed , e.g. in their

entirety more or less plane, membranes are included in the invention. In its

- simplest form a membrane according to the invention can comprise only one

rubber layer and one reinforcement layer. Thanks to the fact, that the latter is
fastened against the rubber layer during the cure, it is able to partially penetrate

the rubber layer and bring about the characteristics of the invention.
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entirety nore or |less plane, nenbranes are included in
the invention. Inits sinplest forma nenbrane
vﬁﬁgorging to the invention can conprise only one
WP 8 er and one reinforcement |ayer. ThaRE/SE04/000007
the fact, that the latter i&! 25 fastened against the
CLADWS |ayer during the cure, it is able to partially
T penétrate the rubber |layer and bring about the
characteristics of the invention. W 2004/ 065111
PCT/ SE2004/ 000007 11 CLAIM5 1. A nethod of
1. Ammettrd of iregnefacmeiigen membrae (Y HNGNME Rl GARRRA]

“menbrane bl anks (39), which include at |east one

membivbre Hlayles (30 wiith inciddatat Jedatanic aithepday@a@e 41) and at

rei nforcenent |ayer (19), nmade of e.g. a fabri.c and

leapt eepermdpblearinfacemenblayer (29 ) made of etg&@fabgi@ a8d placed
zedin

several rubber layers, char act er.|

 adjeeent said subber layet endthetween awod qr ssveral ndstpedayore| y

undesi rabl e di spl.acements of said reinforcenent |ayer
¢ h@bp eéetal % edrim shat is evderdoscquidpract and prevenbrespectively
&Lc [ Hiﬁt]ﬂe appl i %gii Qn position do not contact 10
un b‘iﬁgﬂ% permasnisf sad reindproszeentdeyee( nearfainmembrane
whi ch, devi at es

f d wi,th a.f, h :
secfiogin( Tt Lppeptiars ik i the AR Ratina pasHées degi conact
. b . h nsid , .
sor 5 0B SIS Bk BBt vit o foms
Lt ievel 15 2. hod [ t
or ikt W1en ESRTEL R Gnthe ABpficeliondonnepA oR daniese membrane
. . . i . d.t .
seclihg; b Mlify Shemblad GREBES LG aBURRRRAS df ff rounting
: Lo T b ti
and ApIFtor BB RS fegpe VT o Of Sai d 1l nf or cenent
| ayer (19) across a portion of at |east one of said
~ rubber layers (40, 41) and 20 consequently a position
2. Alméthodtdezording todlabh Idevibpa 85 £rant § bee BUil thad (HP
of the bl ank. 3. Anrethod according toclaim _1 or?2,

- reinforeament lager addilayhiai(d9) respuctively dte brposal @ 4 kAstching

section (14.), which is convex in the nounting or
across the rubber layer extension during the cure in order to, within said

membrane section (14) bring about a displacement of said reinforcement layer
(19) across a portion of at least one of said rubber layers (40, 41) and |
consequently a position during the cure , which deviates from the building up of
the blank,

3. A method according toclaim 1 or 2, eha H‘ acterized inthata
membrane (1) having a ring section (14), which is convex in the mounting or
application position, is manufactured with this section having a concave form
and with a rubber layer displaced (18) through the reinforcement layer (19) to
the convex manufacturing side, the membrane subsequently I;eing turned inside

out to the convex form with said rubber layer displacement to the concave side.
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25 application position, is manufactured with this
section having a concave formand wth a rubber |ayer

vﬂ#@%@ged (18) through the reinforcenment |ayer (19) to
t Atex manuf act ur | ng side, the nmenbrane PCI/SE2004/000007

subsequent |y being turned i¥dside out to the convex
4. A enstholdtdecemi l1a igRl acepent to the, .
c%r;;gve siﬁggﬁl\%@%&?&sﬁf%% gézggﬁlro'o%)ﬁdi; i that in a
meAbrendhavaoe 9 rlidgsd NMyhioh rized. in
_that in amg:rre;brg;ne %gﬁqlﬁg’a r%égggfé?ﬂeﬁ%ﬁ%ﬂﬁaﬁpmssure
sidé §1 Epimciecapstiwatitn pOMtBhE TR ﬁngss'eeﬁoﬁ:ig ndfbth8red on an
apfc{iécatlér;@p33|.tl 02, thlrlsdrl ng ‘;eCt{,l onrs
uppesrhe parufZl), desighed wnpiely di @ ich i
mainly as a con\{grgi ng trleJncatdgelg1I Cegﬁgrgé%ﬂrhuggﬁﬂelggﬁge, which is
bropghtigheooperatmpdties substahtiallywostaspiondingly designed lower-die
“g&respondl ngly designed | ower-die” part ?’316). %e ,&)
Parhidiliod aceording to claim4, characterized in that the
envel ope surface of the truncated cone is provided,

at the base and/or- the top, wth a bevel 10 (26 and
27 respectively) in order to in the reinforcenent
5. A4 Wéﬁo‘? f@?oﬁﬁégt’f@ claimfdsioh a vareteadi z ewhr its thdethe envelope
di ate portion (30), positioned there

i~ght [ i nt
surf%é% \%'g EIH? ti'gxglc\%éqraaccage 8 pravided, aiéhetbase and/artthevgp, with a bevel
the cure. 15 6. A

(26 HB 2 R PR RS o e bt P19 et
: e . i s desi d foll
tensf ity et ITo kAT 1 Sralflinceinitaiade bomen bl popidioned there

betgédh 2 GRIPECA RAERLDp Al b SRS er ey

(41)3@;1% th®chfs.claim 1, characterized in that in order

to obtain a reinforcement position, which is mainly
unchanged in relation to the blank building up, a
menbr ane ring portign, which is conpavelin t he
6. Armatitdchaccorndinmg i thiin BN PRIt A ¥ e IS ZB0UER Fhit b lower-die
partly in a poncave.and partly in a - convex form
part 4 &) ks designed to fallowrtherfopar within #hé Wﬁaﬂ%ﬁsﬂq’ﬁ@pwd (26
zter part 25 in a convex form and that 1n the latter
and§ Fespactivedy haodior ig havd anhenlargdrient (37) and a thinning

respectively.

7. A method according to claim 1, characterized in that in ordér to
obtain a reinforcement position, which is mainly unchanged in relation to the
blank building up, a membrane ring portion, which is concave in the mounting -
or application position, is manufactured partly in a concave and partly in a
convex form, preferably with an inner part in a concave and with an outer part
in a convex form, and that in the latter part in the mounting and the application

position respectively is brought to occupy a concave form,

3. A membrane (1), manufactured according to the method according to claim

1, which membrane is made of one or several blanks (39) by curing them and
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position respectively is brought to occupy a concave

form 8. A nenbrane (1) , manufactured according to

t he net hod according to claim 1, which nmenbrane is
WRHE48851Ehe or several blanks (39) by curing POESE2008/000007
WD 2004/ 065111 PCT/ SE2004/ 080007 13 whi ch conpri ses

. |
VIS oS S e ) B s
L j |
R e i e
betevegn severabriliber dajerd 1%519ec%i¢el?, én@i lﬁalﬁlfg.d‘lﬂ?§ %9 bFeg. a

.order to counteract and preven respective

fabwivjew b abi a ot epliag e e tIRit BRbeidreh rHo%@@r’éEf‘tEn& @f@&ent
| . e ons

(19) certain nenbrane sections (14), i.e. sectl

resphciivelynundesimbié disglacempoty 6f S?diddehﬁﬁi'celﬁ&’ﬂelagf%r glr9) certain

contact with support surfaces and change |ocati
membyagefsectiods (14) pec seoidys witiehinnbié apbleedomipoRition do not

form which deviates fromthe applicatron forim and
comBR4dReconiagt with suppameurfoes andtdmnpedotation apdré deformed

appl.i cation 10 position respectively, be brought to,
respelavRil, are manuiectured watloatfornas sehieh diesatesificn fthe application

or s ., A menrane according to claim8,

‘ga es. 9 \
forman. §B§P¢:z?§51?-1i$ pragnedigo, indihermouvntingtaridather apmiitation

rs respectively (19), in said 15

r.ei nf or cenent, |
Posifpf BESEELY oh Doy ; St luravg snside out, assume
: | en-adjusted in relation to the blank building up
de%ﬁ?ﬁ%gﬁﬂasbf§ fR%ment across a portion of at |east
one of said rubber layers (40, 41), since they during
t he cure have been exposed to stretching. 20 10. A

0. ABASE ik o SIAWTYC  A1PE 16 FLIZEC'Y il
reifOnERmOd: Riycf AR the rbOTordBtkht ek SOREAYEY (10) inspid
metdbrane 8e6ioR 1 BRaie o ioaD GAYRr RNRIGHisHY f FIBRGR to the

| ayer displacenment (18) through the rei*nforce

blahkbeildiag)ug ﬂirau%lg @ dieplreniBiUcr6sd's ppgtish %?’a.t ?%%g oRe of said

25 that the manufactured ring section (14) havin
rubbentayees (60,4 1) sinventintyi disiinie the cure have been exposed to

stretching.

10. A member accordingto ¢claim 8, characterized in thatthe
membrane (1) has a ring section (14), which in the mounting or application
position is concave in relation to the leeside (20), and is manufactured with this
section having a concave form and with a rubber layer displacement (18)
through the reinforcement layer (19) into the convex manufacturing side , and in
that the manufactured ring section (14) having a concave form is turned inside

out to a convex form with said rubber layer displaced to the concave side.

11. A membrane according to claim 8, charaeterized in thatin order

to obtain a reinforcement position, mainly unchanged in relation to the blank
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out to a convex formw th said rubber |ayer displaced

to the concave side. 11. A nenbrane according to claim

8, characterized in that in order to obtain a

W3R8 dment  posi tion, mainly unchanged in r BEBEERB/000007
to the blank WO 2004/ 06511114PCT/ SE2004/ 000007 14

bui%tﬁiggqnlfed % J'ia!fr%ﬂg}raﬁ? Egi@ggg; I\xﬂzggﬁ 1 tcggggg‘lchgﬁhsq 1%1%%(1:1%&/1% ot the
PRMEA A PR S PP ALHE] LB o comes

convex ~ form pre
formypesfee it I ' t arte Ao
ooy g Fet AL R, i e
attenpaedin 118 gleuatine dnd on® GV Sed insi

Form 1o Amord g s o o G BB R A e inside out

in orfer treasmuneacondang foanany of claims 1-8 and to
manuf acture a nmenbrane (1) according to any of clains

8-11, which nold tool has an upper-die (21) and a
19 gfgﬁéadiﬁﬁégl)lagd.is gesigned to 10 receive e.qg.
& 4] oel pllesigned o icheryf outthelmathdEasdo
.rubﬁﬁg I ésr (40, 41) and at | east gﬁéﬂ¥tinfofggﬁéﬁ%anyo
claipigykn anghip mantdactene sandmbrahe (1) syirding ¥ OUEP FIARG 8-11
Iﬁaﬂd fﬁgﬂkﬁggénenbrane .,eharacteri L7edin ?
whih maokd fo AT PR udied 249 endrallgwenditt (319snRtis &éﬁi%-ned to
undesirabl e di spl ac nts_of said reinforcenent |ayer
fecee‘i%?;g-@@?«@%mﬁl agey a8 the fierm dxfsit deast dnerrubbiet dayer
r.gne _section 14), |.e. sectiong, which in the
(40’#331 Hﬁiﬁbﬁé ?%?'St A1 I]eé‘ééﬁf {(9‘?{31356 iﬁﬁeﬂ“ﬂﬁl@ to soBemsaht atshdrduger
cant-act__\y S ort ,surfac and change positions
throl@h A gt fob UR R Bhs: of & asi gaed meeh ia that in
LCh [ the nmounting. or, application
ordey 80 Boutiaalt i pP Fent e Bl Vil i drs bl gisplapconentiror said
) o . _ Ui oati i
reinfdiocfiRAp1)E (19), SR AbId b W-ABRY | SRS RS barka
membrane sections (14), i.e. sections, which in the mounting or application -

position of the membrane have no contact with support surfaces and change
positions or are deformed respectively, are designed with a form, which deviates
from the mounting or application form of the membrane and which is designed

to obtain the membrane in its mounting and application position by turning it

inside out .




