10

15

20

25

30

WD 2004/ 065111 PCT/ SE2004/ 000007 1 A MEMBRANE, A

METHOD AND DI E MEANS FOR MANUFACTURI NG SAME The
Wee@seeilli nvention relates to a method of naNUPETBEANN4IE0007

a menbrane 5 according to the preanble of claim1.

A Nﬁ%ﬁmm%ﬁﬁﬁfbﬁ@ﬁ@maﬁmﬁmﬁﬁgm G

AM} d tool, designed to carry out said method and to
manuf act ure sai d nenbrane respectively. 10 According

S e e S R S

accéﬁhﬁ‘% 36 éarhﬁl’eeb? cldRf'E, %15(‘1? e 1n(1@{if1bﬁfr8})aécg§ fo a membrane

two or sever

| accc?ﬂd%ﬁ% ks tH@ﬁo?éélﬁble op® ouglgw Ehits wﬁﬁ%s wlfal B%nbi’dffdcﬂ,

are Tol ned cal ender1 ng. ternative
desi(gh@d\'t@rda%bs oh@xﬁIaSm@ﬁide andltaGREnafhcteR: Qildqﬁéﬂlb%ﬂ@r

im a nold ™5 tool for nenbrane nanufacturing. In th
respestivehses these | ayers are permanently joined to each

ot her by a cure process. During the cure the rubber

turns sem -liquid and penetrates into the

rei nforcenent material |ayer and the various rubber
Accoagiergsto aliready knaiwrntechnedoigy, 2@ handgseimettriads facteinforced

ot her through e.g. quite thin fabrics. The
membranfesrare meanufasyieied, ane|onseyeral reietrcemeint lyyars; miade of e.g.

iits position. Hovvever when nmenbranes are_ cured in
fabrigs samaglacm betwean teieen seyoal {aerreis amber ehasic material,

 pardpariig eg@@"”lwpig i 01F 101G da Rk pTBGREE CATlering.

Aiivel” B s s dd o Bt i SEaeRhe i £mold
tool ERisaptnBtic bRETactRUFE o B3Rl CeiiBern 1845 qrgpermanently

JOlngHrtS%tacB%tﬁ@p/bgb%er oé cte§§ rei nforcenent |ayer and

nto another r particularly when the
rei nforcenent | ayer COI’]SI sts of a thin fabric. The
rei nforcenent |ayer then noves in an undesirable way

Durdiél 1€ 64 8= hibBer@ufnéShRY giRahdNSe#tLitBS 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 semi-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 rvghen the
reinforcement layer consists of a thin fabric. The reinforcement 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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di spl acenment of the WD 2004/ 065111 PCT/ SE2004/ 000007
wQ200efosfior cenent | ayer may in a typical case rBSUBE20041000007

, that the reinforcement widl be located close to a

T W S—
e A B AP o3P SeRERSLE

i BB 6434 ol IR O8 ST i o a bubte
S ity LS e G
posigf‘saﬁlf RBAS TN HisKs"Gf RirRERHal dINBFbaREs, & & A &Y 8Mndgdidin the

ar as possible elimnate 10 the above-nenti oned

desiédnhagdtilies ofehe nasmbrare! A1ed itk @dReid deftaualtioh pBformance , as

state of the art in this technical field and find new

wellbgptisks ol quabiop $inpalitiésts. | n all cases. undesirable
di spl acenents of the reinforcenent |ayer or |ayers
will be counteracted or prevented, either a desired
di spl acenent of the reinforcenent |ayer or |ayers
Thetatijeetgopthacpresenhinventiomissiokprevenh endlasnies asrpassitdashiminate
15 di spl acenent taki ng place and/or a desired

the ghoes-vreniiongd grawbacksanyedk ag incothasirespeets developihe state of .
the kel caBBIGH [ AKChAg AV BPPURINEBFEERIBRFS. hal cases
und B S o2 e i Pu ey R s \HiPBE"
coupRkrdEt G BtvghtrE SR A Seirod Fsplionmenf bR, winfoggement
layefdr A B5 K AR T BREPRRRC ol i Bidics QEROEREL

disp ¢ e BRTE e’k snd A e TRal P Rcing PLBrE SR g of the
reinforcbfittiti 1898 of ilh;?fe"i‘@ bﬁiﬂﬁgz bBthih&Q! ﬂ'fe%sﬁﬁig ﬁ@?’ﬁgm@ Ba the

of the preSent inventionm are set fort
merfibtdrevdga enel fhetdpplicatRirefeapeetibeiyng made to the

acconmpanyi ng draw ngs, which depict "a few preferred

but not limting enbodinents of the invention. The

_drawi ngs show in detail in dianetrical,

This object 1s 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 limiting
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 : W 2004/ 065111

PCT/ SE2004/ 000007 3 Fig. | the manufacturing position
wa@ea4oba1appl i cati on position of a conventi onaPCT/SE2004/000007

menbrane; Fig. 2 the manufatturing position of a

. rane cording to.the inventipn, . Fig..3 th .
Fig o 0% Bl aACRsure Ponitisn e e AapBRatio etisidion 8 & eenyentional
merﬁ' eFj gs. 4 and 5 a nodified manufacturing position
R]éa i’ appl i cati on position of another nenbrane

Fig o % it Snh e pOYEIRH 8F 2 i@rafie APCorfifip b ant Fhydysion
P L 5y 0y BT BB e i >

_ 12 successi ve steps o
Flg%gpnglil&(st & h&dtﬁfﬁaﬁ%%ﬁhf&thﬁn’gﬁf‘%é}ﬂ?ﬁ@ﬂ@ﬁl ‘élf)ﬁ]htégtollén position of

ane according to Figs. en aftfo

anoBfEahehibiah® atberdifsadttheinvestisaed. A menbrane |

according to Fig. | preferably is manufactured jointly
Figyv6 dndndditeofsy Hthird membuhtanesnsliyg ¢otlesl inverttion ;

support plate 2, e.g. nmade of a netal, in 15 the shown
Figsrrand Sedstoafur @ fotith membbiraie atsordisg theheappyémtadnon

form The support place has e.g. a ring portion 3
Figwi iOr 1 2rsugspssivbetepngf the femeifactusinigeaccdrdsg to thalirrention of

extension, and with a connected, outer,- sonewhat . .
a mewmhgane ageardingftpdfigs. 4-%wher auetmatookeiccording tel the invention
. copnected inner, sonewhat shorter axial wall 6- all
IS Ugk®und, the edge of which, which faces the bearing

surface, being 20 connected to a bottom 7, disposed in

a radi al plane and having a central circular hole 8.

A nighbae] poPERRe P L B Ty M A e Seipawith and
posgibl? it SarBAEEodE g ol SR AR e Enp TGS fetal, in
the SR elientRRshe D orl R R0 2 Bontiarin FBih. The
suppQFIate hat B o Pl BE G Wit art Wbor WEBRE suffice dq which
has @rradlidlr éxteh §ionl dandWhithh connected, outer, somewhat longer axial

flange 5 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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Is- a practical necessity in order to be able to

connect a nold tool part to-the support plate. The
woresoboesiel f ol | ows the bend and axial outer si deCW/SE204/000007

t he WD 2004/ 065111 PCT/ SE2004/ 000007 4 projection and

projefifin gl R Serdhiet in B ki B3ITER ﬁgg{#&@cgaﬁétﬁt%p
R T T -
and }Ren h‘j)%%i@ g%&% ‘Ellléx? 'c@hh;ﬂﬂeg th gﬁ@ gbﬂhtdfaén Rﬁ‘ﬁ\ﬁ %tﬁﬁ%ﬁﬁﬁaﬂ 15

escr n or axil a

rearW:ﬁﬂE 1ﬁfre{)abﬂﬁ)rpﬁﬁfﬂenﬂuﬁ If) fehbf‘ Ei@é?il?ec})g%f\f?%lto a level

'ocation termnate ormo

- abo®ébet é‘}@ita'.lgi' invfreht e¢kiaé bbﬁnhgssu?féb%sms@ﬁér% 1n%ﬁ§t l’%a@fbn be

mai nly can be di sposed inside the area encl osed

terngiatedin taofdrnpofta b1 6nsubmantially chullamiaits @Bo@f section
same respectively. 10 The' desi gn now described is of

and eehichemadilst damnbs vispriseddakidnthe dreampnicdoss] bg saidstraight part
bead 16 be sealingly clanped up between e.g. two

and sinaimagiaayy cehtiauptiohof {anut redpeutivelywher eas hol e 8
and the adjoi ning nenbrane portion will be applied on
e.g. a valve spindle (not shown), and adjacent the
bottom speci al . bearing or fastening neans (not_ shown)
Thedgsiga n@%diea%rdbectaﬁeot}@ﬁurwtaaentsb{@mww@sqnd the purpose is
support plate, axially

to 1@1:35;‘2!3 §6 :g&ﬁﬁa@alg? lfrﬁgleé#@n @Wﬁgﬁfhﬁf ngn?gaﬂégﬁ%%@‘/e parts
(notghogh ik e%&fgi{' F S HES BRPTBRE n%@ fafte BowgIan Bt
appfifdin $n ireltle sPORUR (Pusblive); ald A tBr b2 3foga§p¥cial
T R R ——

e TR0 SN GERSR UABS B By it e

mo%‘iﬁéh@%@ﬁﬂ ém%ﬁiéé'f@{bd to '@rlﬁge}gsﬁ%td%f%gmah%nt B8 absorbed.

| atter case” becalise & nol d part,- desi gned as an
by diirRverl-4ied e adRAHiN@ntdraBimd PortioHisy §nané tﬁpﬁ:@! £aéé) which is

tension in the plane starting 1ayer of the nbr ané
showinainkEay. dyrd [¢dst pepieelicalily theret ¢aanbe adiigher pﬁeﬁu% iled liquid or
a gazsson 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 or 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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It is shown in the enlarged portion of Fig. 1, that
during the cure softened rubber |ayer 18 of the

woressdoesiel i s renoved fromthe concave side of PEESEWIV/@0007
and through reinforcenent §ayer 19 of the nenbrane

the st NG A0 P it gt ol PureB i RS F asERnartichpfluence

e ﬁgqe%&é’ﬁﬂﬁé %ag%%f%gssu%&gcq%g%@@mg SAtEaciuch o
reinf} c% ddihHRRER qrﬁ%%dﬂ%h ‘i’flaifﬁeoﬁlﬂ %thélnsﬂ@ of the

uncontt ol vvay VVI act
i e R
bubb}é%b %1bﬁkﬁcd’£ﬁf¥e P&AANh E@Véi‘éeﬁﬂlbtﬁﬁl‘é? G tuPbANERR! Afd ultimately

whi ¢h of course result in severe functional
yibisaltr raheem fpaétélyﬂsug paiEthe furedtidi.eak and conpletely
suspend the function.” In order to solve these probl ens
and reduce said risks there is provided according to
the invention a nmethod of form ng or designing these
In onderbtoas veahsse problemsdmd bedwdeesaidhesketiterane previded
appl i ed, do not contact support surfaces and do not
acconeling 40 she inventiole Aanathnd oh fornaimg ordesigning (thﬁ:SﬁeIlnjtmbrane
at least. partially with a manufacturing formo
sectEsy avhighs whq;bth@n@glbrra@m is ppdiedp dogrot Q;mtg,ct support surfaces
sectiong, when they, e"apg&lrled ]]15 he first

and goyael Tacats AIE; r@p@%ﬁm at least

partialfy @é %Sﬁwauw@mag%@wt e, WREh Eites fromyibe shape of
enl ar of F t ob 0 that the

saldrseec ﬂ] Xferlregmpiiﬁdn t Iﬁz ar\éla u\?\n th the curve 14 '

mai nly | s di sposed cl ose bel ow the convex side. This
nmeans, that also maxinally cal cul ated pressure drops

The¥ir$t 'éﬁ{b@tlﬂlhge gﬁ&bﬁéﬁ%fbetﬂekihﬁéﬁﬁgn ll%%h%ﬁ WO bAA 3, Fig.

pressure s nbr ane rou

3 o iR @ﬁﬂ@ahuan?mésggadhﬁg%@ﬁ 2@ HohR9eaHERBRdying the

Thi s s been dohe by facturl t he menBrane in

enldrBed pasgi bf Pig.shdwis bbByids, tﬁawhbﬁehﬁﬁ)r@@ﬁl‘éﬁt Wyidt within the area
convex side faC|ng the pressure side. The manufacture

with thelomeve hd ansiady iswlisposedrolespbelisy the tbavexayde.Ubleid means,
for the design according to Fig. 1 , a positional
that also maximally calculated pressure drops are not able to press 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 turned downwards

and straight part 15 upwards, the form to be applied, shown in Fig. 3, being



10

15

20

25

25 change for the |ower-dies and the upper-dies
however havi ng been carried out and the straight part

WO amiigsidbwnwar ds rat her than upwards. When a PENRERNE000007
has been cured in its position according to Fig. 2,

obt%g:\%ér gérﬁcfg HSI§ rg?q?ﬁdq ggl\éngmgbbs‘ lingan d 2k Cﬁrﬂhhtsgpegf sgajbﬂlzmg, which
.5 RO TR RO0HEE oy Yt o

sel f-stabilizing, which i.a. the nore conpact and
consequently nore elastic bead 16 contributes to.

HO\;V'@\’)@LV e %%etﬁgn&igg 41 pge b ﬁsgﬁl&ﬁbreﬁ{e é&@orgfﬁ;g

accor’ Ing to t nvention i1t as a certaln

invehtdsh itChdya ceRafhidieRdat é&sﬁéit?n %HibB téﬂ&é’ o efi?éﬁdi{HeYczurve

outwards. This ought to in cerfain cases be taken Int

radiedlysowtsyaids oThincughetcneatsiat eubek Ge tallehdhtd %oﬁ@ﬁl%raﬁon and

by choosi ng a curve with a smaller bending. radius in

be ddmpamaﬂédd‘bg rwhizhpisadend bg ehobsign b augessrith paaldér bending .
Fig. 2). Then during the turning 1nside out into the

radmspm thathamu facsurting phase €xqmtis emlatgeinede partdefFig: 2). Then
takes place to the desired dinensions (see the
during thegaming pwide ofit Hitg. the)apptinaioregosisionhan expansion
conventjonal formaccording to Fig. 1, which is not
indepestentlystadres phace tr theadedra] dgnmsming (see theenlaggement part of
a small displacenent of 15 the shoul der area of the
Flgc#h-ve fromthe outer side of the annular portion and
the flange, since this shoulder area is bent al nost
180 conpared to the manufactured form Hovvever this

CoiBRR ol e edtivettishia thbfHacindie I FIE T v histiier
predEHBe s MR Sec g BTk 3B soolft TEARGAGE displagement of

the Qﬁ Wit 1298, é@ tlg@e%up@e HioPR eRs Bt §1HE‘HT'{HE ﬁ@ﬁfbn and the

ct Ing t sign “according to since

ﬂang@ SR e RN SI8GE1deS aPé’aSist hak eﬁﬁ’f(%&Ci'Sw E geher e
i's no requirenment, that a formpart be positione
marfghewired osar \waéﬁer this probably is of no practical significance. In
case some importance would be attached to it, a possible counter-measure
would be to make the membrane somewhat thinner within the area with 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 radial outside portion in the application position.

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

w0 t@4pexdiml out si de portion in the applicati onPCT/SE2004/000007
position. Consequently, a desired or existing bend

oo B ESSG R3S R o B 5o et
. . . L oP ti . | ati ¢
the AR LR BTGPt Ao e “rount i ng. | towever. it
is not necessary to manufacture an "upsi de-down' curve
and then 5 renmake it to such a curve turned the right

HowBYer, TR ARS8 s@8°0 ARUrAQF 3 “bside-B0AA VNS d fhd then

S
during the manufacture, exten rane sectlon

rengé it iEsud@PRCarRe ﬁglgﬁdcﬂm‘lﬁ IvaY Y THe desforsd A& dHding to Figs. 4-

I'ver gence downwar , ich can® be desgl bed in a

7 shoivirR 8y sy dulifgeth nbfidttréaaeeh@® ti asembfineldection for the
Support plate is there positioned in or on a | ower

contezhplated cubvad mainlly widhi g Rtrayglediver@énck0dewawardsr, which can

side of an upwardly projecting pointed ring ;2 closely

be daisutibetdn wsingple wayeredferemcedieingangde fo Fige 1(%:t12eSupport
may adjacent_ring portion 3 be somewhat extended in a

platetZeis- thieke positinared m ar ondi kiweli medd itool halférle aghich hhmeans of
sanme plane as the ring portion a bend 23 projects

the inpartrade odanaipwardlyimejedingpouted¢inga2 cdagely abuts the outer

3 B A e SnEL5E Sa
o AL B it e e
o G R
and sOFuX chfimgfs MC6GRb Shr Bt M Hed B o 29 AR ks 24 of
ring3 30 SR L 25 SyhBaF ! shAbh SRMEMERE FUL AR it rubber
mat%el\iigﬁ gPljleQ lﬂﬁfbrt 9dé @f{f}% 02 cﬁb@%é&fs&ﬁé‘@fh% and 'Hi§iglilg Fsl?rfi ght '

evel s or the 26 and 27 are turned ra

dowriwaFdisbuwt withaa SRl bawndl g BRI bRl AseaftahaPoint ezlréd a similar

straight internediate portion 30 between them

bevtbpethetikd 270 aldjdedntt tBE suitabhyi rddiaflgrouteamileserhaed stop face
inrelation to the | ower

.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 to 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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- one, abuts with a stop face 32 stop face 28, has a

void 33, which is conplenentary in relation to the
whemd/oésatm and is, simlar to the |lower nold PeI/8E2004/000007

provided with a bevel or tie like 34 at a distance ,

prefBffRy b tmisS e B S8 s ERC RS i S Rothtpi e Y sctdie
e P R8T et PR A i
of tlg@ﬁ%rrﬂﬁldc{rﬁt %oﬁﬂhh%g %113@1&%'&12 E?S{B){éﬂp%lﬁghr%%oﬁ 63ocdated above

i stance equal to the thic r ahe,

beargfg%tsh[‘fé%% Althd Ik&té%ﬁ&ﬁtr&%n}g RiRfionB S afeec&%edtg&%%qch other

ve Dbearing surface latter and stral ght

in tHROfErnP B3 foffbend amdetirchise pravidediprie foridcdérifinfAeMbrane

of a soft bend and thus al so provide. space for a

enlaggéitneint 3Tewithimehe ardeawigeeteldor thictlike 26hPoatiearadttthe mold
bevel or the like 26. For the rest the nold halves

halveserdekisggresd] ima @oaventohabmaly tcegbtain ol desiredenembrane -
desired nenbrane shape. 10 According to Fig. 10 a
shapmupport plate 2 has been disposed on the | ower nold
tool half and also an e.g. plane and cut nenbrane
bl ank 39, provided with a central hole 38 and

conprising two rubber |ayers 40 and_ 41, possibly
AcCOBHmEioHIS: d&%\éﬁppefq@ﬁ%/%ﬁdl%r@e& @ﬁpgaswi@ edower mold tool

e R SR R 5l B b v conta
rold 500 B BB ot A1, BOSSHBP BB o cact -
othef it pEterdty haxdld i GoMR hialss, S PRREAD P iier fayers
o refbASaOR Ryt 90, EURLSHEL ol e e ercand

the nmenbrane takes place. Thanks to the described and
shown design already during the final phase of the

Accoidhip td Py, fIriofhd hisp&osidld @00 PRSI s e drol ovdred Half-9vay onto

the position according to Fig. 12 a stretching of the

e o bl Gt of b bl s
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_approagh to each other. Finally,
the two lower bevels or the like 27 and 34 and the a:djoining Voic{ Védges 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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25 these two areas do not nove straight towards each
ot her, but the upper nold tool half slides past the

wo eme6ane during their approach to each ot herPCT/SE2004/000007
Finally, the two |ower bevwels or the Iike 27 and 34

rub el BF Al ERATLIE, BRI R s 08 e fpf fnd
s A GO B SN e
pengﬁfe%ﬁg%%@m%heglgmrﬁﬂgy ery the 'S'Bﬂ’@ﬁ@&gnéﬂéi'iﬁl of which

sticity I's suspen e cure an econes a

pené@éfﬁ?@o?ﬂewﬁﬁf ﬁgyggh% reliffor QMNP Alatk 'iSPEmd is joined with

rei or cenent to penetrate sonewnat Into e

uppePyEbériaber 4bavdiich iHshewint RIEIL. B, ghithls BbsitidinCthe rulbber

penetrateS sonewhat through the Teinforcenent materia

curedihd thé picmebraniet beconmigpeicid Wwhéch tlaxehagdi@btathed Ani s
shown in Fig. 12. In this position the rubber cures

eccentricaly diepbsehmeihémeersentilgyel. Ve thotihthe Bame direction gently
obtai ned an eccentrically disposed reinforcenent
angledybevelTior thadiken26 had2iendistmighbintgemediate guaytizm 30
bevel s or the |ike 26 and 27 and straight internediate
betwpeen thmtso beyelsssehichHis relasivalydpag intifcaxiad direction, are
relatively long, n its, axial direction, are 10
resm@dﬁépgﬁﬂletrdﬁﬁhm wiR anglse the semevehaidarges distance

e o S e ) 108 e, e
sl i, S TR GBS R o BRA el
w35 O PO PP, MR i

i B PRSI BEREe I L5 SR MDA o

wor#%ﬁﬁ?lﬁl%t‘idn ity {Hd Hé?ﬁlﬁtag.@ Béingll‘élcgpécg' ned operating or

ting position according t , Where the
uni form extension of the reinforcenment material
t hroughout the entire curve is clearly visible. Only
The2@sthidntivrdteumitfeanitly isHHustiair] Bake dbtainedidirirtiag or
risk, that the reinforcement material wll conpletély
moyreieg pasiidrhactardéng tofhigr 5) where thiowaiferm extension of the

enl argenent 37 is able to protect and stabilize and
reinporpeamenttmaterial dhreuglwuigherantire 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 enlargement 37 surrounds bend 23 more
completely than in the other embodiments and conéequently constitutes 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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functional disturbances or a premature nateri al

fatigue. 25 The enbodi nent according to Figs. 6 and 7
w@orneeyponds to a high degree to the enbodi mEPCT/SE2004/000007

descri bed above, but enl ardeénent 37 surrounds bend 23

nore conpletely than in the other enbodi nents and

consequently constitutes a |larger nenbrane support

Flné’l’lj fthg e&ﬂ@o%?@éﬂ%co?&%% @Figsgr CHTY sthl%g" E%HQﬂfHd%Pt

tai ned by neans

obtﬁﬁrrﬂgg%:%&ﬁg%lgggé %@nﬁ?«ééﬁ%&%@fa@&@ﬂ% g}%ﬁgm&ﬂy & portion of
the 8BRO4 cOlts &ﬂéﬁ?&ﬁnﬂ)@té@ AHflehY thé %@sa 48hh @W‘{‘:H%r}hore

matefial by giving only a portion of the cufve, i.e
pronduncdd ediffaing manghetirasd &6@Atintdoenpadson o ﬁlﬁ@ﬁp]f:)hcatmn

wth a nore 5 pronounced di ffering manufacturing Torm
fornh.ntdeshewirg that met%m affphée catrvenochtedielost tbghe hewning surface
that the part of t curve, | ocated close to the
duringdhiengasufdcacangdara wgakbnedrﬁnnﬁamrmspmgldsrtoathe desired
weakened form corresponds to the desired application
application forrar, eubencas thetaiteppart is sumadnisdtheroppesite direction
opposite directign conpared to the application form
compasee te ke paplication iprg. dhese swo menvdactaring ervies) tymed in
osite directions are bIe to prev
mutgR mmwgf@ §¢¢tgvnsoa1@e%b em RrevRREBA @n@ﬁééed tensile forces
r.ei.nf or c terial

will BHReE TP reimtopsnant witesial e Bansiaduilf ieedin entrically
Th t | ted to th
displgsfi sl & BEEF ndi®ER b ERed 15 shown in the

dr awi ngs but can be nodified and supplenented in an
arbitrary fashion within the scope of the inventive

Theiclﬂ% ﬂgﬁt Velifi 0B 'ertqgnﬂJeg' tB%the BHBo ﬁ‘ﬂé!nt@addés%n'm}ﬂ eﬁfove and

0 any eS|gn and there rep ace and supp

sho&vﬂein t‘h@rdlﬁ,%ﬁﬁgg b cRABeSmotfified 4l sigﬁﬂeﬁfen%é“iﬁ aﬁrarbltrary
ot her support el ements are necessary. Thus

fashientwighier SRCUOPeNeS the inventivesdeh ohdoe éi‘ﬁ:losed claims. Thus,
manuf act ured 20 individually or be manufactured

any tpagigtiney be ¢hurared to any desigpomed tiscreBepitsceamed sapplegaent the
are not necessary . Also, in an arbitrary way

corrésgondieg: parts.gAlson nohsipporé plateairyotiver suppottedsnmendmare
menbranes are included in_the invention. Inits

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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simpl est forma nmenbrane according to the invention
can conprise only one rubber |ayer and one
wo edopdericenent | ayer. Thanks to the fact, thatPCTEE2004/000007
latter is 25 fastened agai nst the rubber |ayer during
CLiﬁiure, it is able to partially penetrate the
rer | ayer and bring about the characteristics of
the i nvention. WD 2004/ 065111 PCT/ SE2004/ 000007 CLAI M5
1. A nethod of manufacturing a nenbrane (1) by curing

AP A3 bl 8 25
ST LS 1] SRS TR tagea and
leas‘ig&}ié‘?%gm*g‘é@lé)feiﬁﬁﬁ%ﬁien& W%’ﬁ?*; ( 1'(:92)’{1‘{&%16 &f 8.g2alfaBriec tnd placed

in that in orde unteract and prevent

 adjatespedtirnbber [a3rsesid bétveect Spb o8 eevetal rabbsalayers,

rei nforcenent l'ayer (19) certain nenbrane sections
c h 4 ¥4 c tie i zsedt ilanthattihadrden té beuapgractand prepast tespectively
do not contact 10 support surfaces and are displ aced
undesiratde dlisplacenreatsraf shiactein fot ceimtent dayer (h9) wertiamegmbrane
whi ch deviates fromthe application form and in that
sectidnedd 4yeibr sensionsewhiadniy theyappliedtion positiomdpdwiaantact
are given desirable forns in the unting _.and

suppash sitiaces angagedisplaced oy sleforepg, ansmpnufaciured yvith a form

or sﬁi&? rngﬂqyj;:% éé\(igrlﬁ%lrg@%ﬁkfe Q@jgp ratgﬁrg félgﬁggr,@cll é gl;?atdthlers]e membrane

B L o —
dwi tBi n.said .ﬁerrbr ane g]_ec;i on (14) bring about a

and gpRYCAHORRNSIUPIY LFPOFL Vit cenent | ayer  (19) across

a portion of at |east one of said rubber layers (40, 4
1) and 20 consequently a position during the cure ,

2. ARSI SRS, W ey Pl 40 bna 42

. i | ' . : ; .
reinforéefneht lﬁ)‘ffc;:f‘é’ﬁm% ii’ac};]eris g‘f‘%)f@sgﬁc,ﬁ%l}h avd 8Qpdsdd fifla stretching

section (1 convex in the nounting or 25

acroaBithé ¢abben]a3es iekt&ision SuraiRctuiresith ytdel thhwdthin said
section having a concave form and wth a rubber |ayer
mentbrapleaseetionl@)4)thring gibdite depldcementof sdidyeinforyment 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 accordingtoclaim lor2, chavracterized 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 being turned inside

out to the convex form with said rubber layer displacement to the concave side.
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the convex manufacturing side, the nenbrane
subsequently being turned inside out to the convex

wo eoomoeditth sai d rubber | ayer displacenment to tPEI/SE2004/000007
concave side. WD 2004/ 065112 PCT/ SE2004/ 000007 12 4.

1 TSR 82 & o SRR Sl
R L A TR CT M-
side@?z ri)éctgg ra?ﬂli%ﬁtiﬁﬂ éadégﬁﬁﬁ i ﬁggtse&ﬂéh iis ﬁ#@é@@red on an

convergin rdncat e€a=cone,
g t o T t . .
D Aoy Cast ey GnarGhMEL, tpgajed qoney which i

brousthet hed W}ﬁ@sﬁﬂ)ﬁhﬂﬁéﬂ?f}geh@as otr%léﬁ% uﬁ%ﬂggfé«aé égxr)]vgr-die

., in that the envel ope sur
pmnwgl?rovided, at the base and/or the top, with a bevel
10 (26 and 27 respectively) in order to in the
rei nforcenent |ayer (19) create a tension, directed
towards the straight internediate portion (30),
5. Apmethodaedotdingdo digimelenc has ruet it eas i a eodr tinahat the envelope
enetration through an underlying rubber |ayer (41),
surface phghe hncatasd came & providedoat t%@dms@i angl/opthe Wipnveith a bevel
character i zed,inthat the |lower-die part
(26 and 27 respestigabn inerder toin the reipfarcementiayee( kP eereste a

rensionisen ] bsy B e R 0/ PokHoned ther
respectiv . 20 7..A nmet hod cording to,claiml1

betveeill ntt SaLs 562 irrfinkpereiraian Hitgieh A8 sl g ribber layer

41 r@i nforﬁemsnt position, which is mainly unchanged in

( )r Ilu}ﬂlgtg €% he bl ank buil di ng up, a nenbrane ring

portion, which is concave in the nounting or
application position, is manufactured partly in a

6. ACPRRYE a@ESrdlﬁgttbyclbﬂn% ¢ ﬁryg'xa E@rdn i RrEfCIRPht Yl%é fower-die
art W part 25

an I nner p n a concave an th an outer

partirgl}z i§ dRYh ool S thE Forrh withth 1! AR PPt lehst (ltn'i@ bevel (26

ting and the application position respectively is

and R7orghectiveBOGHRY oRte Bav8wa drlafieBent(3TOrENEA ehinhing
manuf act ured according to the nmethod according to

respectively.

7. A method accordingtoclaim 1, characterized in thatin order 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.

8. 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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1, which nenbrane is made of one or several bl anks
(39) by curing them and WO 2004/ 065111

wERONABEA004/ 000007 13 which conprises at | easPCDBE2004/000007
rubber | ayer (40, 41) and a8 |east one perneable

whifEePafB i en®/Bhe bltPerlabREL0 EELAEF oF FERL o pameatle
reinfSRRFRMYEL%: (R JEGHAREH %ﬁﬁgcnegﬁ%ﬁ Wl At 15§er A

be@%%ﬁ%ﬁ%ﬁw éfsgfesé ément ay gg’&@ ii%‘?
fabrie ”tlf R%r 96€t WPz @1&) in 'th%t 1ﬁ LSy c&ﬁhfeli‘aéf‘aﬂcg 5revent

agplication position do not “come In contact
respedHie C}i uﬁéléil%’@l% dBplaeBANGRs bP%atd Péin%rc%h?erﬁ%?éﬁ@@) certain

respectively, are nufactured with a form whitTh

menfiBiant &etionenilYhel. arsdctiontsi whicH Bf theaaspldaien pasidici do not
designed to, in the nount | ng and the applicati on 10

COMROIS) t:bgtaotemh (Shppettysurtb‘@cdcsfm@bhange lddutiorgbr are deformed
turning inside out, assune desirable forns or shapes.
respectifehgrave mmm@cmmdnmﬂlca toran pwhicle deviates firom the application
i zedin that the reinforcenent |ayer and the
form endfshapenend aragesigneskios dnithe myoyndng iandsthieqprdication
nenbrane section (14) are position- and/or
posﬁmr&s@eaayabw@ brought 4o 5ﬁoug hishBInEIZ HKS18@I0UE] ARUGE
2 h a di spl acenent across a portion of at | east
desigplaledormsi @F shapsSer | ayers (40, 41), since they during
the cure have been exposed to stretching. 20 10. A
menber according to claim@8, characterized in that the

2 An”ﬁﬁ?rﬁl?ﬁ%%eéalc’cg?;@f’qgi‘ﬁ VB Eos PR e 440 iyl the
rein?:'(ﬁx.lc%}ﬁéiﬂ 1%1? Qlﬁ Itﬁ@ ?‘élgﬁo&?e%entai%%efssr @Hﬁegf}}’{ IQ}L}& ' I8q

avli ng a concave rn1a er

e 9GP 8! S SO i 0
blarﬁ@bhﬂﬁin% ﬁ? H?cg\k’él\ilﬁtdié Bcehitht SREHLLOH Pb%ﬁbn '@’dt'l@aﬁ one of said

concave urne |nS|de - out 0 a convex form

rub%ﬂlhx&fﬁ @0, ubbekinceybeydiabh@des ctife hige besa axpostdeo
11. menbrané’ accor di ng to claim8, characterized in

stretdhahgi n or der

10. A member according to 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 accordingtoclaim 8, characterized in thatin order

to obtain a reinforcement position, mainly unchanged in relation to the blank
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to obtain a reinforcenent position, mainly unchanged
inrelation to the blank WD 2004/ 065111

wEAABEA004/ 000007 14 buil di ng up, a nmenbr anePCT/8E2004/000007
part, which is concave in tllhe nounting or the

ot L BB o SRR LG AL g, g e
P BRy 87 oSO NnANER SR S8Rt R0y Y convex
Coref HHEAH PR3 08y ch A0 TR TP B, AR ot the

. i o
lattégﬁ%ilr%;iﬁ‘lipg%égﬁﬁﬁg%fd frf‘ﬁlé%eﬂl%htﬁ% gbﬁtﬁﬁa B fieQfinside out

and to-manufacture a nenbtane (1) according

in ofderadyasglingd &icBBcdvd formwhi ch mol d tool has an
upper-die (21) and a lower-die (31) and is designed to

10 receive e.g. plane nenbrane blanks in the form of
at | east one rubber layer (40,41) and at |east one
12. Aeinol doretievol agesignaddotoarsodtitthesaiethodbeordiageo any of
through curing and f or mthe nenbrane, c har act
claimsrl -8 andetamanutheture m membwane ¢ 1¢ acoortingttosany of claims 8-11,
.prevent respectively undesirable displacenments of said
whiele innelek toeddvas anayeper-d (2 Peandha dowsrdlie 43il) esdtis slesigned to
designed for certain 15 nenbrane sections (14), |, e.
recede €iHplanamembrang hﬁarﬂqsuﬁtqhﬁgfoan abpi {egst pag rubber layer

(40,817 rad? 18 FRrafgB Lo Tt RECTaangre WG} Held TUDDe layer

B T R A R LI TR
o, A RS SN PR R o s
reinfedfehyer (19), certain mold tool sections, designed for certain
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 reépectively, 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 .



