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(57) Abréegée/Abstract:

A shoe press belt capable of improving flexibility in bending Iin the axial direction of and of inhibiting cracks Iin the belt where it
contacts the ends of a shoe has a first resin layer formed on a mandrel, a base material layer formed on the outer periphery of the
first resin layer, and a second resin layer including the base material layer. The base material layer iIs a composite layer including an
Inner layer in which one or more yarn strands are wound spirally on the first resin layer in the circumferential direction, a middle layer
IN which a yarn strand Is arranged on the inner layer generally parallel to the axial direction of the mandrel, and an outer layer In
which at least one yarn strand Is wound spirally on the middle layer in the circumferential direction In such a way that it does not
overlap the yarn of the inner layer and crimps the yarn of the middle layer. The base material structure Is responsive to compression
and tension In the axial direction and Is constituted so that it can improve flexibility to bending at the ends of a shoe In the axial
direction by crimping the yarn of the middle layer by the yarn of the outer layer and the yarn of the inner layer.
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ABSTRACT OF THE DISCLOSURE

ﬂ Ashoepressbeltcapable ofmmmgﬂexﬁhymngmﬂleaxnIdn'ecnonofandof

mhfbnmgcmcks mﬂaebeltwhere ncontactsﬂaeends ofaslmehasaﬁrstresmlayerfdrmed ona -

mamh'el,abasemaiznalhyerfomed on the outerpenphmy ofﬂr ﬁrstresmlayer, a:ndasecond ‘

msmlayermch:dmgﬂ:ebasemmnallayer Ihebasemmmlhyensacomposmelayarmcmdmg .

- anmncrlayermwhthoncormoreyamsMsamwoMspuaﬂyonﬂ:cﬁmtmsm]ayermﬂm
'cmmﬁ:mnnaldntcuon,amﬂdlclaycrmwhmhayamsmdrsmgcdonﬂr mm:rhycr
wra]lypmalleltoﬂmeaxnldnecnonofﬂaemandrehndmomlayermwh:chatlmstoneyam

smndswomdspmnyonﬂmmddhhyermthecrmmfaenmldmcmnmmrhawzythmndoes

notoverlapﬂ:eyam ofthenmerhyerandam:pstheyamofthemldd]elayer. 'Ihebasematma] -

'stnmnemesmnswemcompressmnandtemnnmﬂ:eaxmldnecmnandxsconmmdsoﬂmn
cannnproveﬂexibilnytobendmgattbaﬂsofashoe mﬂ:ea.mldnecuonbycrmpmg |

'ﬁleymofﬂ:emlddbhyerbyﬂ:eymofﬂ:e ouberlayerandﬂ:eymnofﬂ:e mnerlayer
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SHOE PRESS BELT AND METHOD FOR MANUFACTURING THE SAME

The plesem invenﬁdnrehtes to a shoe press belt formakmg papet, and m particular, to a

closed-type shoe press belt and a method for mamﬁcun'mg th same.

5 'Ihepresspartofapaper-makmgmachmemaybea:nOpen-typeshoepress oi'aclosed- |
type shoe press. Smceﬂleformcropen-typeshoepressneedsalargmmsmﬂa‘aonspaceandhasa
drawback of oil scattenng, the latter cbsed—type shoe press. has beenmamly used mrecent yea:ls
closed-type shoepressmshovmmHG SandF]G9 Inthedra:wmg,xeferencemmeml
21 designates a press roll, reference nmncra.lZchmgna:es ashoc, and mfcmncemnncleB
10 degignates a shoe press belt Theshoepmssbelthﬁarmedmanendlessshapeandnmswnhan
upperfeItZSandalowerfelt25'wh1chpm:_:h.awetpapersheet24,a:ndtheWetpapersheet24 .
p'tnchedbemfeenthefehsispmssedbytheplessrollﬁmdﬁe@oeﬁbsmmem%hmtbe

wet paper sheet 24,
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'IhéshoepressbeltiB descriBed above ismevedbyapress roll 21 as‘adrive”sbume\.ria '
the fet 25, the wet paper sheet 24 axd the fels 25'. When the shoe press belt 23 is moved, it is bent
totherollsidea:bbihengS'.oftheshoepressbeltB enendingoﬁﬁ'ombethed.gesofthepress‘ '
1011 21, butnsdeformedmacwve manopposnednectlon mthemnbetweenedges ZZaandZZb
-ofﬁesherZmﬂmednecnonofhm tbatxs, mﬂlemnwhele mspressedbythesherZandthe
- pressmII:Zl ‘Ihcrcfore tlncomphcatcdbcndmgapphesacomprcsswefmceandatensﬂefmcem
| ._bothendsofthcshocprcssbch23 msﬁcofandoutsndc oftbcboundaryatborhendsofﬂ:e shoc
| 2_2mthe direction ofCMD. | -
That:s,mthecasewhereﬂ:eshoe;n'essbehZB 1smoved mthedn'ectmnoftheannws .

showanlG 0, theremapmedmea(shombyhatchmg)andammpmsedpaan
(shownbyblank)andadnveforcexsapphed'nothepressedpanZBaandtheunpmssedpaan
wndsmhg'l'herefme thxspmducesstressSatﬂJebOMmymnsZBcoftbebehB which
causesdlstomonsandcrach. ' . ' o
Achsed-typeshoepmssbehzamvmgashoncncmferemmengm(sm)andhencesevere '
mgecondmons,asdescrfbedabove needsmbedlmble,andhememremforcedumhabasefabne

msenedxmothethmkpormnofﬂnebelr. Typlcalexmnples of the closed-typeshoepressbelta:e

disclosed m Japanese Published Exammed Patent Apphcatnon No. 3-57236, Japanese Pubhshed '
Unemmined Patent Application No. 64—45888 Japa.nese Published Unexamined PamApphcanon
No. 64-45889, Japanese Published Unexamined Patent Apphcanon No. 1-503315 Japanese

Puleshed Unexamined Patent Apphcauon No. 1-298292, Japanese Translation of Unexamined PCT

Apphca.’non No. 5-505428
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The Japanese Published Examined Patent Application No, 3-57236 discloses a shoe press bel

made by mounting an endless base fabric around a mandrel and ﬂxenby flowing resin thereon, that is,

by a die molding method. This method bes a meri ofprodﬁcing 2 unifirm thickness and a smooth

surface bmhasapmblemmsemngaposmonofﬂ:ebasefabnmmﬁmnlymﬂm dnecuonofthlckness.

Further the Japanese Pubhshed Unexamined Patent Apphcanon No 64-45888 dlscloses a

‘shoeprcssbeltmadcbyfonnmgaﬁrstmsmlaycramundamandrthh:nbypumgﬁthcnmﬂy
. contractible base&bncon‘dmcfnstmmlaycr ﬁnﬂmbyapplymgmsmonthcbasefabmandbydlymg
‘andcmmgtheresmmformasecondmsmlayer ’I'h:sme‘&mdcansetaposmonofthebasefabnc
' mxﬁnmlym&Mnofthnhss,hnsmceﬂaetase&hmusedmthscasesaﬁahnchavmgan
'end,nmdlﬁimxl;toposmon_thebasefabncmthednecmnofmandhenceapmhobmghtbe .

- produced.

Further, the Japanese Published Unexamined Patert Application No. 64-45889 discloses a

shoe press beltmade bymmmtmg anot-yet—cmedresmsheetammdamandml,by

plmngathermﬂycommcﬁble ground&hnc ontheresmsheet, ﬁn'therbyWMmgasecondnot-yet- .

cured resin sheet on the base fabric, and ﬁna]]ybywmdmgaribbonmade,ofﬂnema]lycontmctblemm |

on the secondiesmsheetandbythemaﬂycomcﬁngﬂlerbbon.Aisointhiscase asismecasewith

the .Tapanese Pubhshed Unexam:md PamemApphcanon No. 64—45888 since the base fabric used in

ﬂuscasc lsaﬁbl'lchavmgmcnd,nlsdxﬂ"n:u]tm posmonﬂncbase fabric in the d:recuonofMDand
hence apmhole mglnbepmdwed. '

Still further, the Japanese Translation ofUnemmed PCTApphcamn No.1-503315 discloses
a shoe press belt made by bopmng yams iﬁthe axnl dnec‘aon of 2 mandrel around the whole péripihery

of the mandre] at constant mntervals without using 2 fabric as a base fabric, by winding a yarn spirally
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thcreonmﬂ:e dn*ecnonofMD andthenbyﬂowmgmmﬂmeon.'l‘hsmethodhasamemmatacha.nge
in size causedbytensnnmthednecnonofcm smadesmall,buthas apmblemthanheyamsma

longttudmldnecmnandayammﬂn lateral direction constifute d:ﬂ’eremlayemanddomtmmpﬂ:e :

' otheryam each other to mducetheﬂcxbﬂltyofﬂ:e basefabncandm changeﬂncemerofbendmgm

thednecuon ofMDa:nd mﬂ:e dn'ecmnofCM) wlnnebylxndmgsuess apphedby'rhebendmgto

the obverse andreverseresmlaycrs becomcslarge andtzndsmproducc cmcks a.tapartofﬂ:xs belt

conm::tmgﬂ:ccndsofﬂ:cshoe

Sti]lﬁn'ther theIapanese PnbhshedUneJmmmed PatemApphcatlonNo -298292 d1scloses b .

a shoe pressbelt made by 1 nnprepanng amai—shaped %erbeltwﬂnot-yet-cmd nesm, bywmdmg

the ﬁberbehonanmndrelspnally and by heating and curing the fiberbelt.'I'hJsbehhas apmblemﬂlat -

1t1smtstable msxzemthe.dn'ecuonofIVIDa:ndm;ﬂn dnectxonofCMD andtha.tnlsapttobe'
separated.

Stll further, the Japazese Translation of Unexamined PCT Application No.5-505428 discloses -

| ashoepxess belt made bynnpregmnngafabncmade ofyams,whchhavealowehsncmoduhxsa:nd

are a:r:an@d mthe direction of MD, andayam,whchlns ahlghelastrmoduhlsandzswommi mthe ,.
direction ofCMD,wnhnot-yet-cmbd msm, bywmdmgﬂ:e fabnconamandrelspimny a:ndbymning

the fabnc Tmsbelthas aprob]emthatthc belt might be sepamedwhcnms 1sapphedtoapan

' where the fabric wound on the mandxel overlaps.

As d_es'cribed above, a shoe press beltand o reinforcing structure theteof pmduceﬂ by the
conventinnal methods dlsc]osed in the Japanese Published Examined Patem Apphcanon No 3-
57236 and others described above had a difficult problem that they could not show sufficient MSe

materil characteristics placing emphasis on durability required of the bel: itself, and bending
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strength and tension in the direction of MD, which are required for a be't driven by a felt in mange of

* the width of the belt in the direction of MD of a shoe.

Thepresentmvenmnhasbeenmademsohretheabovepmblems andnlsanobjectofﬂn '

pmsemmvennonwpmvﬁeashoepressbeltcapable ofmasmgﬂexfbﬂny mbendmg mthe

dnectmofCLﬂDandofcﬁecuwlymhﬂmmgmcks&ombemgpmducedmﬂxebchcoangﬂm '
'endsofaslm and a method formmﬁcnmgﬂnsmc ‘ .

Inorderto accomplsh‘rhe above objec'r, ﬂaepresent mwntmnsfomedofaﬁrsttesm hyﬁ
'ﬁannedonamandmlhavmgagmmdmn'face abasematenallayerformedonﬂ:eouterpenphely
.oftheﬁmtresmlaym',andasecorﬂmsmlayermchxdmgﬂ:ebasemmmalhyer Thebasematenal .

| hyerlsformedofa commsne hyermchdmganmnerhyermwhmhatbastomsmndofyamls ,

| mlmd-spnally.onthe ﬁmtresmlayermﬂ:e.cmmfemmnl dn'ecnon (mﬂ:e direction of MD = in the

direction in which  belt nuns), 2 middle ayer in which at least one yam s amanged on the imer

layer in nearly paralle] to the axial direction of the mandre (in the direction of CMD), and an outer

~ hyer'inwhichazleastommndc;fymniswmmdspmyonﬂnmiddlehmmhecﬁcmﬁmm

dnecnonmsuchawaythamdoesnotoverlapﬁ:eyamofﬂze mnerlayermdcrmpsfhe)’mc'fme

mlddle layer. ’Ihlsbasemanemlsn'uctm'e Bmsponswemcompressnnandmmm mtbea.mal

dnccﬁona:ﬂ:scommutcdsoﬂ:mnmmpmwﬂcxbﬂitymbcndingatﬂ::edgcsofa‘shoc in the

-aJ:iathectionbycI'inlpiflgrheyamof‘d:emiddle layer by the yarn of the omla}erandﬂaeymof

the inmer layer.

Also, moneaspecttbepmvaennonmclnmmenmdmthaﬁbepmhesoftheyamswomd N

m the circumferential dnecuon of the mrlayerand the outerlayerconstmmngthe basematena.llayer '

. . s Y. : T T ]
IR A A ¥ TR S T A MALA PO - | ATt 4= I8 LN A A 5t S 3 el ] T M M ALEUAR ] et 3 OIS I M S5 ST EVAND AN SR R ARSI, (Tl Aot 1850 4% 1 * (P 4rdd dlmn vt e e
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may change over the Widrh of the belt, and is constituted so tha1 It can Improve ﬁle'bending'and tension .
chamctenstlcs of the basematanalmton]y m the pomoncontactmgtbe shoe b1.1talso aibomdary‘ -

pomons between’rhe pornon contactmgthe shoe andtb endpomons notcontactmg he shoe

hamﬂleraspect,ﬂnpresemmvenuonls charactznzcd mﬂntthemmberofsuands of yam

wound mrhe cxrcmnferemraldxrecuonofﬂae mncrlayerandtte outer hyerconsmmgﬂae basematenal .

]aycrmaybcomormmethanonc,andlsconstmmdsuchthammpmduce Mghbendmgsuengthi |

mdmmnmﬂwcmmfemmmldmmnbymmeasmgtbcdcmﬂyofﬂmyammﬂ:cpmwm.

- the shoe anda.t‘dm bomda.t}'portlonsbetweenthe portion comactmg the shoe andthe po;ﬁons‘hot "

lyer spimally i the cirumferental direction, o base materal middle hyerbymmgidgatleast_dne_ f

strand of yam on the merhyernearlypamﬂelmtheanaldn'ecmnofﬂle mandmlandabasemteml

oumhyerbywmdmgaym'ns;ma]]ymthecncmnferenmldrrecuonmmchawayﬂmndoesnot‘
overlaptheyamofﬂn mnerlayerandcrmpsﬂaeyamofﬂlemxddle hyer Asecondtesmhyensﬂmﬂ

formed onthebasemaﬁ:nal composite layermsuchamyﬂmtnmhldesﬂzewhole composne layer

- ‘This method can be used 10 easily mamfacnne a shoe press bel havmg 2 base material sm:cunej

responsive o compmssmnandmnsmnm .tlm.axnl dnecuon and capable of'improving ﬂexibilirym

bending 2t the edges of a shoe in the axial direction by crimping the yam of the middle layer with the

yam of the outer layer and the yarn of the inmer layer.
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described aboire may be chz’ngéd aCTOSS thewidth of ﬂ:ne bel:,and iS const'mimd mhthatitcan easily

‘ mamxfactm'eashoepressbeltcapable ofmpmvmgﬂnbendmgmdtensﬂesuengthclnmctensucsof
ﬂ:ebasematenalmthepomoncontactmgtheshoeandatthebomdarypormnsbetweenthepomm_ B
contactmgﬂaeshoeandfneendpomonsnotcontacmgﬂaeshoe '

5 hanomaaspecgﬂnpmsemmvenmnmchmcmmdmﬂmrhenmnberofsmndsofyam‘
woxindmﬂr cmlmfemnnaldm‘aonofﬂ::mnzrhycrandﬂn outcrhyer-consunnmgttcbasemamria] |
laycrmaybc one or more thanone, a:ndthc dcnslry ofyammaybc chanpd, SO &s to casily' .

o manufacnne ashoe pmssbelt capable ofproducmgh:ghbendmg strengcha:nd tension in the )
cmmﬁmmaldnecmnbymmeasmgﬂ:edensnyoftheyamatﬂmpormnmmmeshoezmdat

10 thebomdarypomonbetweenﬂ:e pancontactmgﬂ:eslneandﬂxepomomnotcomacungtheshoe

Theseamioﬂmerobpc’sandadvmges of the mvennonwi[lbeappmentfmmthe detaﬂed

description and drawings.

FIG. 1 kénenhrgedpempecﬁvevbw_showmgamofabekhaccordame thhthepresem
15 - iovention
FIG. 2 (2) is a cross- secnonalwewtakznalonglmA-A ofHG 1

FIG. 2(b)1sacmss-secuonalv1ewmken a]onglmeB—B ofF]G 1;

- FIG.3 15 a&agmcmarymss-sccmnalvnwofabcltmaccmdance w1ﬂ1thepresentmvcmon |
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. . e T PN bkl AT WY S I AP At S LT AT it ot 4 LR
. P IO IR e D AN AT A L G AT ML ¢ AT 1 YL TE 2. L1 (O VL T STt S ST I 4 -3 h i U 04 e A 2.0 Tl SO Periiie AT IR R .0



10

15

20

A T e s p A OIS DT S H NG MMM G NROE O AR EIROW I SN A

CA 02304936 2000-04-10

FIG. 4is aﬁagmenmycross~secnona1wewofabehmaccordancew1rhﬁwpresem invention

asvleweda]ongasecnon]mcnmnmgmﬂaednecuonofcmmﬂzecasewhereﬂaenmerlayerandthe ‘.

'ouberlayerofﬂaebasematenalhyerofﬂle belt are changd mthe demt:yofya.ms.

FIGS S (a), () and (c) are ﬂlustranons s}:nwmg ﬁ)rmerprocesses for mamxﬁcnn'mg a belt m

'accordmcewnhthepmsemmvenmn.

FIGS. 6(z) and (b) are lhustrations showing lateer processes for manufacturing a bekin

accondance wi:hthcpmscm' ' mvennon. on.

HG 71sapetspectwev1ewshowmgam mwhcha;amoftheouterlayerofthebase

| maiemllayerofabeltmaccordancewrthﬂaepmsemmvennomswommﬂe cnmpmgﬂxeyamof

ﬂlcmldd]ehyer
FIG. 8 Isa schemam view of 3 closed-type shoe press.
 FIG. 9maphnvwwshomgapormnofacbsed-wpeshoepressbeltonwhmhashoels

pressed and pomons thmofonwhschthe shoe is unpresserL

I‘hepleseminvenﬁoﬁ,assﬁowninHG. l,ismadeofa.ﬁzstlesinlayefz.fbnnedmzan
endlessshape,abasémaieﬁal_layéréfofmédonthe’outerperiphéryofﬂ:eﬁr‘stm‘siﬂl‘ayerz,‘and,a '
secondresm]ayemmchxlmgthemqemamnallayeﬁ ' o ' .

hxsremcrﬂcdthat‘dacﬁrstmsmhychandﬂcsecond:esmlaycr4bemdeofrubbcr
or elastomer and more preferably ofthermosetungpolyuretha:ne, mdthaitbe hardness thereof be
selected from 80° to 98° (J'.IS-A) Ofcoume msnotnecessaxyﬂmthe ﬁrstresmlayerZandthe

second resin 4 layer aJwa;m have the same hardness.

Svada m ; ) ‘ B G 1) 4RI kit A DI { WO T s 4 iptrait e d il - B F AP T S e e m e A ] e
: ‘Sesmae FrIraC U b /el iy v g sy Aryar d A4 - ra sassiitvac dnihrve SR SUAIRITGS bttt MWM
12 AT TR IR LML SO SR
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 The bese material loyer 3 is made of a composite layer inchuding an inner layer made of a
yamS wound spirally on‘d'.re first resin layerz hiacircumferemhldirection(iﬁ-tbé dhtcﬁonoflkm |

= in the dn'ecuonmwhlchabeltnms),amﬁd]ehyeerade ofaymnGa:mngdonﬂ:emner |

layerAneaﬂypmﬂelmtheamaldnecnonofﬂ:emandml (mthe dnec‘aonofCMD), andanouber

layer C made of a yam 7 wound onthemldmehyerBspn'a]lymﬂaecncumﬁmnmldnecmnwhﬂe '
mpmg(K)the-mﬁofthcmﬁdhhych,mhthatﬂmﬁmuoesnmmﬂapfhe m5°fth=
- FIGS. 2;(5)m () show the iélaﬁonshipbmenthe ya:rnS qfthemerﬁyer;q,- the yarn
6 of the middlelayéfB, and the yarn 7 of the outm'layerC F]GZ'(a)lis‘acms's-se?:tiomlview'és '
v:ewedﬁ'omtheplaneofthehneA-AofHG 1andFlG 2(b)1sacmss-sect|ona1vwwasv1ewed
ﬁomﬂnplamofthclmeB—BofHG 1. Asrsevﬂemﬁ'omthese dmwmgs,ﬁeyams ofthemner ' .
hyerAaMtheymn?oftheomeﬂayerCﬁmanmmremﬁ)rceﬂ:ebehlmaccorda:ncewnhﬂ:e .

p:esemmvemonmthedn'ectnnofMDa:dtocmnp(l{)'d:eyam6oftbemﬂdlelayerBwnhﬂae .

yamsSand7.

Also, ﬂ:eyamGofﬂzemlddle ]ayerBremﬁJrcesthebeltl maccordancewn‘hﬂnpmsem

mventlonmﬂmedlrectIonofCMDandnnproves ﬂe:a'bﬂttymbendmgaxﬂne edgs ofﬂ:eslne mthe

- direction of CMD because it is crimped (K).- Also, since the crimped yarn 6 of the middle layer_ B

s positioned nearly at the center of the cross section of the base material hayer 3 itstabiljmtﬁc '
cemerofbmdmgmthe dlrec‘nonofCMDandthe obvetsetesm layerZandtherevezse resmlayer -

4 have aﬁmcnonofreducmgsn'ess cmmedbyadlﬂ’erence in curvature.

; ; (raa ) ¢ MR ARR YL At Wt deeh T 2 S G SR e Lt g v s L B R T O Ly,
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the yarn, ortoshortena’ume.forwmdmgthem.Also asshowanIG 3, th:mmberofgouéed
(smbysﬂe)wmdmg ofyamSandthe mnnberofgrouped (sﬂebysﬁe)mdmg ofyam?may-
be increased (totwomﬂze dmwmg)maporuonlacontactmgasherZ(denselyhamhed pomon)
andatthe bmmdarypomMs 1c betweenthe pomon laa:nd pornons Ibnotcomactmgﬂw shoe 22.

Onthe otherhand,themmberofyamwmdmgs andﬁxemnnberofyammdmg? meach

' groupmgmaybcdccreascd(‘noonsmthedmwmg)atthcpormnslbmtcomacmgthcshocﬂat o

both end portions of the belt I-'hi_accordance'wiﬂl'thc'p'r.cscm mvention.

Thewmdmgdemty(pnnh)ofﬂaeyams ofﬁemnerhyerAandﬂntofﬂle yam?ofﬂ:e
outerhym?cansumbbrbedetermmedaccordmgtothesxzeandthesuengthoftheyam.Also as :
showanG 4thewmdmgdensmes (pxrclrs)oftbeyamSmd7maybe mcreasedmthe .
pomon lacomacungthe shoe 22(dense1yhatched pomon)andatthe bomdarypomons 1c

betweenthepomonhandﬂ:epomonslbmtconmcnngtheslmezzae. mtheseareasthethe

mtewalorpnnhofmewmmglsreduced)mpmducehlghbmdmgsn'engthandmib strengrhm B

the direction of MD. Ontheoﬂrrlmad thedensmesoft‘myamSa.nd7maybedecreased(the |

nmrvalorpltchofthcyam:s measedmthcsemas)mthepormns 1bmtcomactmgﬂzeshoezz o

atboﬂaendporhonsofﬂnebehl m accordance wrrhttepresemmvennon.

the direction of CMD, -

~10 -
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ﬁbersuchascarbonﬁber g]assﬁber orﬂ:e]ikscanbemed.Thesmofthefiber(yam)maybea ‘

monoﬁ]amemoramuhﬂamemhavmga dlameterofos mm 1o IOm,oramstyamthereoﬁ

cht,ﬂ:emanufa:nrmgpmcess ofthcbeltl macwtdanccwnhthcmscmwmonwﬂl

~be described. Fn'st,asshommHG S(a) asepm'anngagcm(mtshown)xsapphedtothc

fgromdmnﬂceofamandmwrombhmlmdanams8a,oraseparanngsheet(notshown)s
. placedonthe gromdsmface andth.enresmlsappl:edthereonmathn:kmssofabomO.Smmto.z
mmbytheuseofacoamw(docmrbaroracoamrbar)mformthe&stresmlayerz -
Nexr,asshowanIG 5(b)ﬂ)eyam5 mwoxmdspnrallyontheﬁmtresmlayeﬂmﬂle
chcmfemnmldnecnonmfomﬁ:ememammlmrh}erA.Thewmdmgpmhmbg

de’wnnined'ona:nim'bitrmypﬁnh, _zn’dmaybe comnion Ofchaxxged intherang in the axnldnecmn B

~ of the mandrel 8,

 Then, as shown in FIG. 5 (c), the yam 6 is arranged on the base material imner layer A

nealy paraliel o the axial directon (i the directon of CMD) to form the tuse marial middle eyer '

B. In this case, mﬂr present preferred embodnnem, ring-shaped clamps 10 are ﬁrtedonbothends

mthe axial direction of the mandmlBa.ndmta.mgpro_pcnons IOaﬁercdonﬁermg-shaped

clamps 10 are used.

Next, as shown in FIG. 6 (a.),ﬂ:e yam7rsw01mdsp1ra]1y onﬂaebasemammlmlddb hyer

Bmtbecnmmfemnnaldnecnonm ﬁ:mthebasemmMcmmr]ayerC Int‘mscase xtsnecessary '

-11-
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'forcrimpingthe yarn 6 to wind the yarn 7 inmmhawaytha;itdgeémtoverlapﬂ:eyms of the
basematena.lmnerlayerA.

Theyam715wmmd onﬂmeyam6ofthe mlddb hyerBwhilextxsbemgtmwomdﬁnm

bobbms?aandlsbemgguﬂwbygmdermgll asshowanG 7. Itxsbecm ms mtendedto

5 'wmdﬂ:eyam7onﬂ:eym6wnha1m1formconmctﬁ>rceﬂmthegmdermgllBmed.’rlnsm -

mak:ﬂ::ya:chrmpmnformly(K)

thnthc bascma‘oenallaych madcofacomposm laycrofﬂ:cbasc nmerlayerA,thc

middle layer B, and the ower layer C, s formed, a resn materal R i spplied to "he"asemm -

layer3 ﬁﬁmanozﬂe 12ﬁ>fmmﬂae secondl‘eSill layer4’I‘he secandres;inhyeﬂlpéﬁenatesthe
10 basematemlhyBrB andjomstotheomrmrfaceoftheﬁrstmmlayerZa:aJothorderm
. nnprovethejommgeﬁ'ectatﬂmejothtothe ﬁrstmsmlayerz, nsalsorecommendedﬂ:axa

prnneroranadheswebeprevxouslyapphedmﬂ:eou’aermce of the first resin layer 2.

Asdescribedabove afterthesecondmsmhyer4lsformeda.nd cured, nmgmmdtoa
desn'edthml:nessor fnecesm:y sg:oovedonﬂ:emnface(beltmrface)andthenthebehl m

15 mmmmmmenﬁhﬂwqmsanhwmnbnknwpmnmt&mnﬂmﬂi i I&Inmmmnoa”ﬂy“ |

sometimes the separating agent is previously applied to the surface of the mandrel 8 or the

separating sheet is previously placed thereon. Alo, it is also recommended that hydraulic pressure

be used or the expansion or the contraction of the tesin be used as a separating method.

20 - Exgmple ]

Asengagm(KS-GI:madebyShinetSuChemicalCorp.)wasappﬁedmtheground -

surface ofamandmIShavingadiameEroflﬁmandthenthermosemgmetbane (prepolymer:

-]l 2 -
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aziprenéLIOOmadebyUnirbyal Co:p. cming;agemB. 3' dichloro 4.4' diamino phenyl methane
90" -A)wasapphedtothesepmnngagemwathmmssoflmmthhadocmrbaramnged -'
inmml]eltoamandreISmﬁmnaﬁrst,msmhyerZandﬂ:eﬁrstresin]aye;ZWashgam_dapd'

' NenamMmmuMEmemyﬁSof4000dwaswomdspna11yonthcmmrpenpheryof
ﬁnﬁrstmsmlawamﬂ:cdnccuonofMDbywmdmgIBnnmpcrs cmtnftmnabasemamnalmcr

hyuAmdﬁmaKcvhmuhEmMym6of4000dwasamngcdmmllypamllcltothcshaﬁ' '

of the mmdmleyplacmglOnmsperScmtofonnthebasematenaldedle layerB Next, morder__ '

mmprheyamsofthemﬁdlehyera,apolymmumﬁ]myamhfmoodmmmdspmny' .
on the outerpenpheryofthewomdyamG in the dnecuonofmbytlemmenumberofnms as the

base mammlnmerlayerA(IB mmsperS cm)andshxfsedaha]fpmchmﬁmnthebasematenalouter "

layer C.

layer4was heatedandcm'edaIIOO" CorS hom'sandthenwasglmmdtoathlckness ofS.Smm,

andﬁnally wasgrooved mn the dnecuonhmwnhmmryneeﬂato formabeltl maccordamewnh

rhepmsemmvennon(Example 1).
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pmﬂelwtheshaftofthemandmlbyphcmg 10ple§espe15cmtoformabase ma‘nenal nmér]ayer
: - Then, mordertocmnpﬂ:eyamG twosmdsofpobrestermuhlfﬂamemyam7of2000 dwe:e'
mmdspnanyonrheyams in the dnec’aonofMDbyplacngGums(mtal, mgmupsofm)pers' '
cm,asmthecasewrﬂnhebasema‘umalmnerlayerA,bemgshlf’edaha]fpm:hﬁomthelayerA,m
5 ﬁnnr&wﬂmmenmmmuﬂoummkqerI . .

fﬂnngafhnnmmmnngumﬁhmmrmmnrmﬁsapphminaamdnnpm@mamd1nmnmmtm&=nnmmmﬂ

. ‘-laycrto formasccond rcsmlaycr4havmga1.h1clm=ss ofaboutSmm,andthcnﬂacsecondrcsm
hyer4washeatedandcuredat100 C°ﬁor5homs mdthenwasgmmdmathnknessofs.SmI‘n,-
amdfmmﬂy'wmsgnxnmdtnﬂMednammmahlﬂhwnhjommynaﬁhu:ﬁnnnabehlumuummmkurexnﬁh
10 ﬂmnmesnnnnwmmun1Oﬁmmqﬂe2&; o - —
A first resin layer Z'W-med byﬁsiﬂgthe same deviceand'ﬂ:e samerer;inés wasmed inﬂie. |
- embodnneml andthentwostrandsofpo]yestermultﬂmnentyamS of 4000 dmwomdspnally" ~ .
| mthedrrec‘mnofMDonﬂ:eﬁrstmmhyeerﬂ:erangeofashoewﬁﬂ:phxsmcmtoﬂlenglm:nd
15 kﬁbyplacmgzonnns(toml, mgroups ofmro)per5cm mﬁapolyestermultﬁ]amemyamSOmeO
' .dwasmlmdspnaﬂymthednecnonofl\mmpormnso‘rherﬂnnﬂ:erangedescribedabove,thans,-
mpomonsconespondmgtotheendpormnsofthe behend byplacmglOnnnsperScmmforma ,
lmwetmﬂzna]nnwrkqerAL}%nmﬁtR&Ntndnuhﬁﬂanmmmyaui6cfﬁm00trwasanzngmicnfhenmrz"
hyer A mm:a.ﬂeltoﬂmeshﬁofﬂ:emandmlbyplacmg 10plece5pe15 cmtoformabasematena].-
20  middelyerB ' ' ‘
Then, in order 1 crimp the yam 6 of the-middle lyer B, two strands of polyesier

mulifilament yam 6 of 4000 d were wound spirally in the direction of MD on the middle byer Bin

- N - . . o0 e ° . [ P . e e L e T T S L I R R R .. . et e
v e - 43000 154w NN AR L A S AT AN AT S 14, WG I ORIk LI LU 1 L4 M VT B 10 O AT 7SNt S Y i A T3 e A . Frddin
L S e RO IR L - SRS AR AL 1 St b ML e AT A0 WIS BTN 5 WNA | A vl C i At T AN A0 H LT SRR AT IR s I DM - - 4/ rn
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- the range of a shoe width plus lbcmmtheﬁglnazmdleﬁbyphbingZOM(mmLingn@s .o'f.'
two)perﬁcm,shlﬁedaha]fpztchﬁ'omtheyams ofthemnerlayerA byﬂlemethodmed&r .
'constmmng‘rhe mrhyerA,andasmglesmndofpobemmu]nﬁ]amenIymofMOdwas )
womdSPna]lymﬂJedn'ecnonofmepomons otherthanﬂaemngedescrﬂ:edabove ﬂm:s,m ‘

c pomonscon'espondmgmthe endpomonsofthebeh,byphcmglOmrns‘perS,_cmshl‘fmdahalf: |

‘ pnchﬁ'omﬂrnmrhycrAtoﬁarmﬂnbasematmaloumrhych ’ -

Th:mnr&mmmnmﬂnmg1ne&mmcnmnnvwmnqmﬂedtoamdlnqnggmnuinnofh?bmuunmmnuﬂ e
layerBtoformasecondresmh)er41nvmgathmknessofabout5mm, andﬂ:enthesecondmsml! -

- layer4washeatedandcuredat100 ce° ﬁ:rShou:s andtbanwasgromdtoaﬂmkness ofS.Smm, i ..
10 i'andﬁnaﬂy wasgroovedmthednecnonwanhmmteethtoﬁ)rmabeltlmaccordamewnh . .
the present invention (Example 3). N .

. - ; -

JAfhmmannkqmmzvmnu&mmwdturumngfha&nmedevweamdthesmnenannasvﬁmnned1n;
Examplel andtbmﬁneemndsofpolyemermuhﬁhIMymS of4000 dwemwound spmllym

15 . thednecnonofl\mcnthefnstmsmhyerZateqmlmtervakthhlsturm(uml, mgmupsoft‘tnee)
‘per5cmtofnrmabasemanemlmncrhyerAmas]nmrnmeﬂmnmEmmpk1 Nem,aKevlar’ _

‘-nnﬂuﬁhmmmn}mn16cf¥mm0cruasanangaionthennmmlqwnuﬁ1n;mmﬂkﬂuoﬂmedmﬂiofajnmndmﬂ: .
wnthpxeces;er cmmformabascmatemlmlddlzhych . ' .

MmMmemm6ofmm&m&M@$ofmmm
20 mulnﬁ]amemym-nGWexemlmdspnanymtbed:recnonofMDontheyamGOfﬂnmlddlehyerB '

atequalnnerva]swlrhwnn-ns(tom],mgmupsof‘dnm)perSmandshJﬁedbyalnEpmhmﬂae
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yarn 5 of the mnerlayerA. Agmdermgsuchasllwasused‘mshfcthemmgofcontacnngthe
yamofthemldd]elayerBasshommHG 7soastofonnthebasemmnalouterhyerc

Fmther,athermosemngmethanemsmm apphedto and nnpregnated mtothebase |

| ma'enalounerhyercmﬁ)rmasecondmsmhyer4havmgathmkness ofaboutSmmandthenthe
-secondlesm]ayer4was heated and cm'edatloo °C for 5 homsandthenwas groundtoa

.thtclmcssofSSnnn andﬁmlly wasgroovedmthc dmcuonofmwnhmmryEcThmpmMa

beltl maccordanccwnhﬂ:cpmscntmvemon(Emmplc 4).

Compartive Example 1

Asepamrmgaym(KS-él madebyShmetsuChemmaJCorp)wasapphedtothegmmd

.mrface ofamandlelShavmgadxameterofl.Smandthenﬂzermosemngm'ethane(pmpolymer

aziprene 1100 made byUnmoyal, Corp cm'mgagent33'd1chloro 44 dmmmophenylmeﬂnne 90°,
JIS-A) was apphedto the sepmanngagemm aﬂnckness of 1 mmwtha doctorbaramged mm]]el
toﬂmmandmlSm form aﬁrstmm]ayerz and the ﬁ:stmmlayerZwasheatedandcmed.

Next, a fabric wovenmanend]essshapebyusmgpolymmuhﬁlamemyamsofmood '

.aswa:psandweﬁswaswomdonﬂ:eﬁ:stresmlayerZandthenwascoawdwnhthesame S

thermosemngmethamresmasdscribed above'ao a.thmlmess ofabomSmma.mlwasgmlmdtoa

thrknssofS.Snnn,andttnnwas grooved m the cncumferennaldnecuonwxﬂlmmywethm
produceacompammmbch. .

Re;:etitiontests far cbmparison.v}e're:‘:qi-aductedforthe belts 1 iﬁaccordancéwiththe |
presentmvennon(ExampB 1-4descrﬂaedabovea:ndtbecompamtwebehwrthabendmgtest

machme and it was foundtha:ttbecomparanve belt mtroduced cracks at the shoe edgafter

700,000 bendings and that none of ﬂ:c Exam;:les 1-4 innoduced any'abnormal conditions even

. =16~
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after 1,000,000 bendings. This is ascribed to the following firsly, the belt 1 in accordance with the

present invenﬁon'has a base material structure reSponsive to compmsion and tension m the

dirction of CMD; secondly theﬂenbnuyofme cmnpedyamof’d:nemlddh]ayertoﬂzebendmgat
theslme edg mﬂiednectmnofCMDmnnmvedbytheyamofﬂae ounerhyerandtheym'nof'rhe. )

mmr]ayerthn'dly smcetbecrmpedyamofthemlddle hyerxsposmnedatﬂlecemerofthe CTOSS

sec‘mn ofthcbascmatzmllaycr,ﬂ:xe centerofbcndmg n the dlmctmnofCMDs stabi]m:dand

'- hcncc cmms:onmicomcuonproduccd mthe obvcrscandmvcrscresmhycrsbythc difference.

mcm'vatm'ebetweenthebasemazemlhymmmtconcemxedonlyontheomsﬁetbereof.
.Asdescribedabove ’themmmvenmmsﬁnrmedofaﬁrstresm]ayerﬁmmdona

ma.tﬂrel.abasemai;enallayerfonnedonthe outerpenpheryofﬂn MEsmhm,Ma@m .
msmhyermhxdmgﬂ:ebammammlhyer,mmmﬂ)ebasemmnalhyasfomedofa |
composmehyernrhdmganmmrlayermwhmhaymnlswomﬁmmﬂyon&eﬁ:stmsmhyerm '.
mecmumfmennddMn('mﬂaednecmnofNﬂ) mﬂzedlrectnnmwhxchabeltnms),amxldle
hyermwhmhayamxsmmnpdonme mnerhyermnem'lypaxaﬂelxehmmhlptoﬂxeamaldnecnon |
ofﬂ:emand:el(mthedmect:onofCMD),a:nda:nomlayermwhmhayamswmmdsmallyonﬂ:e .
mlddle]ayermﬂlecmmferenmldnecmnmsmhawayﬂmndoesnotoveﬂapﬂ:eyamofme -
mnerlayerandcrmpsﬂryamofthemjddblayer Thm'efom,ﬂrpresemmvemoncanlnvean
cxcellentcﬂ’ectofrcducmgstresscnthcrcsmandofprevemmgcracksfmmbemgpmducedmﬁm

behconmcnngtheendsofashoe

Ako tbepremmvennonmaylnvethepmhes of‘d;eymnswmmd m the cm:mnkrennal

dn'ecﬁnnofthe mnerlayeta:ndth.e omverhyerconstmmgﬂ:e basematenallayerchange acmssﬂ:e

width of the bek. Thel'eﬁJIB, the present mvention can have the effect of improving the bendmg and

-17 =
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tension characteristics of the base matmal not only at the portions contactingthe shoe, but also at

| thebomdaxypomons betweenthepomoncontactmgﬂze shoe andtheendpormmnotcomacung B

the shoe

Fmﬂm smcerhepresemmvennonmayM\rememnnberofﬂ:eymwomdmthe-.

cmnnferennaldnecmm of the mmrlayerandthc outerlayerconmn:mgﬂnlnsematmalhyens one

ormomﬂmom ncanhaveancﬁ‘ectofpmmcmghghbcndmgsuengthandtcnsmmthcdnecmn o

| ofMDbymmeasmg&cdensnyofﬂ:cyammﬂrpomoncomcnngtheshocandatﬂacbomdm |

betweenthe poruoncomamngﬂ:e shoeandtbe endpomonsnotcomactmgthe shoe

Sﬁ]lﬁn'&r thepresentmvennonmayhemadewnhaﬁrstresmlayerformedonﬁze ground
smfaceofamandreLabasemmnalmnerhyerformedbywmdmgayamonﬂaeﬁ:st:esmlayerspnally '

- mthe cn'cumferenmldnecmn,almematznalmﬂdle layerfonnedbyamngmgayamonlhe mnner

hyermmdypm]]elrelaﬂomhmmﬂwamldirecﬁonofﬂ:e ma:nd:elmﬁabasemater'nlomrlayer

fonnedbywmdmgaya:mpnaﬂy m the cmnnferennaldn'ecmnmsuchawaythatndoesmtwerhp

the yarn of the mnerhyermdcrmpsﬂ:eymnofthemxddbhyer,mﬂasecondresmhyerfomedon

~ the base material composite layer.such that it envelops the whole composim hyer 'Iherefore the"

mesemmwnmnmmowdebrwsymmﬁmnmgashmpmsbehwhnhmpmvesﬂm:bﬂnym |

txndmgmthe dxrecmnofCMD smbﬂmesthecenmrofcmvamre mthednecuonofMDandmthe
dmcct:onofCMD_andreduccsstmssmth:msm.; '

. 'Sﬁllﬁzrﬂm,-sinceﬂ:epresentinvenﬁbn-r‘nﬁ)‘rhavethenpitcbsofﬂEymmlmdinfne
crrmmfemnnaldnecmnofthe mmrhyerandﬂnouﬁerlayerconmmebasemammllayer
chzngea]ongthevvldthofthebelr,ashoepressbeltcapab]eofnnpmvmg’d:ebendmga:ndmnsﬂe

strength characteristics of‘rhe, base material mﬂ1eport10n conmmmgthe shoe and at the bolmda:y

-18 -
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,- 'portions between the pomon contacting the Shoe and the portion not comactmg the shbe canbe

' easﬂymamxfa.cnned.

Sti]lfm'ﬂzer smceﬂ:epresemmvenmnmaybemadewnhﬂemmberoftbeyams

| snnuhaneouslywmmd mthe cmmfemnmldnecnonofﬂ:e mmrleyerandﬂ:e outerlayer

constmnmgmebasematemllayerbeone ormomtha:none,manuﬂcnnmgeﬁicmcymaybe

realized mmahngashocpressbehcapable ofpmdmmghghbendmgstrengﬂaandtensm m‘rhe

dnecnon of MD, bymcmasmgthc densnyoftheyam mﬂnpomoncomacnngtheshoc a:ndatthe

bomdazy portions between the pomon cpntacnngthe ,shoe and the portion not comaeting ﬂ:e shoe,

' Prefenedembodmems of the mmmdem in substantial detail Many
modxﬁ%mandvm'nnonswnhmtheseopeofﬂme mvenmawiﬂbeapparenttothosesldﬂedmﬂze

art, 'Iheleﬁme'd:e mvennonshould not be lnnmed'no theembodrmems descﬁbed,

-] -
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We clam
3 1 A" Shoe press belt_ 'eompﬁehig a ﬁtstm'eiil layer fofmd oﬁ amaildiel, abaee mateﬁal’ |
Iayer formed on the outer penphery of the fnst resm layer and a second nesm layer meludmg the base

matenal layer, charaetenzed m ’that 'rhe base mahenal hyer 1S formed of a COII!pOSIl'B layer mcludmg an

mnerlayermwhmhatleastonestrandofyamlswoxmdspnallyonthefnstresmlayermthe e

cncm:nferen'aaldn'ec‘mn, a mlddle ]ayer m whxch at least one stmnd ofyam Is arra:ngd on the moer :

hyernearlypamllel to the axlal dnectlon ofthe mandrel, and an outer layer mwh:ch ai least one stmnd : .
of yarn is wound splrally on the Imddle ]ayer in the cncmfelerml dnectlon In such away that it does-..’ '.
‘ notoveﬂaptheyamofﬂze mnerlayerandcmnpstheyamofﬂle mlddle layer
2. A shoe press belt as c]mmed n c]alm 1, wherein pn:ches of the yamwmdmgs 'wound B

m the cnmnnfetennal dnecnon ofat least one of the Imer layer and the outer layer consntutmg the base |

| matenal ]ayer change over the w1dth ofthe belt.

3 A shoe press belt as claimed in clalm 1 or claim 2, wherein the number of strands of yarn o

wound in the circumferentia] direction of at least one of the inner Iayer and the outer layer

' strand of yarn on the fnstlee'in-hyei' spiaally in the circumnferential dmectlon, formmg 2 base matena] N '

'.mldd]elayerby mmngmgaileastones‘aandofyam onthe mnerlayermnearlypara]lelto ‘rhe a:ual ‘

‘dtrectlon of the mandrel, formmg 2 base matenal outer layer b)’ wmding at 1335" ore strand of yam_ )

.20~
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spnally in the cncmfemnml dn'ecnon n such a way that it does not over]ap the yam of the nnet layer
and cnmps the yam of the m1ddle layer; and formmg a second resin layer on abase matena,l composrre
layer in such a way that i mcludes the whole composﬂe layer

5. . The method ofmanufacmrmg ashoe press be]tas clmmed mc]mm 4 Whm‘empltchm
ofthe yamwmdmgs wound mthecncumferennaldnecuonofthe nmerlayerandthe outer layer
| constitutmg the base matenal layer change overthe w1dth ofthe belt.
6. 'A 1:nethod of ménufacturing an shoe préss belt zis claimed in cl.ail'n‘4 or claim‘S, wheréih the pumbelr.
of sl:'rancis;of yarn wmmd in’tbé cnmnnferennal dn'ectmn o% at Jeast oﬁéofthé mnerlayer and the qu@ o

layer constituting the base material layet is more than on’é.'i |
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