- 1.- ELASTOVER- COATED BI-AS REI NFORCEMENT FABRI C AND METHOD AND APPARATUS
FOR® "Ol I NG SANE Techni cal Field The present invention % t
coated bias fabrics of the type enployed as reinf 32&%&1@0}{.

el ast
indu; products as power transm ssion helgss 5 hoses, tires, and the
| i kel af¥el; nore particularly, to neoprene-coated bias-cut rei nforcerrent ‘

fabrlcs havi ng one t aclBLASTMER #€OATEDe RLASHH\REINBPARGESENTE I BABRICO. a
net hod and apparatus f gNIPIMETKRODgANDe APPARATRSE KFORUBROBUCING SAME

Bi as-cut fabri.cs mhich nave previously been coated and I npregnated with an
uncured t acky. ast.o npound, such as a synthetic el astonmer, have
conven- tlonalI & a,'ie,f',;.eﬁé)t he production of power trans- m ssion belts,
hoses, and the "keTﬁ% ?n%é%ﬁ@tiﬁ@eﬁélorﬁ%@% €88 £81 Bl e/timet-cohtelds
the conmon practice to I ne the pre-coated bia

cass, substratbizer fabrdod dfethe otivpe dmpluyédeasutredniforgemaetainon in

such a way that heating cures and adhesively bonds the fabric to the rubber’

base of 2o  teechr dnderstd akipreductst &5 MAwerutTaasMLSSimy obbA, t he

b- j nb f | udj
1'320) 5% (1018528 BELTER 1 B4 et LS g dio5e PESFAFUATRT s (FR 25
. U S Patent L t g@ﬁn 55
(1981) tg E/L]Getlé\Q°%§E§F2 as t%éq?f%fo%ugggﬁlg& %%ﬁ?@et ggtbk%é%%psrle}éent é
inventor: U. S.ofettatkho 26189 re8enk timvamgion also relates to -

a method and apparatus for producing the same.

' Backgrmmc_i Art

10 Bias-cut fabrics which have previously been coated
and impregnated with an uncured, tacky, elastomeric
compound, such as a synthetic eiastomer, have conven-
tionally been used in the production of power trans-
mission belts, hoses, -and the like as a protective -

15 cover and reinforcement. It is the common practice -
to combine the p;e-coéted bias-qut fabric with the car-
cass, substxate, or core of the product during the
vulcanizing operation in such a way that heating éures

- and adhesively bonds the fabric to the rubber base of

20 - the product. - o

Elastomer-coated bias-cut fabrics have been the sub-

ject of a number of U.S. Patentg; including:.

U.S. Patent No. 1,323,212 (1919) to Bulley

U.S. Patent No. 3,784,427 (1974) to Griffin

25 .U.S. Patent No. 3,832,210 (1974) to Rohlfing

U.s. Patent No. 4,283,455 (1981) to McGee
as well as the following U.S. patehts to the present
inventor:

U.S. Patent No. 4,062,989 (1977) to Long

s-cut fabric with the car-.

..1



- 27 US Patent No. 4,116,159 (1978) to Long U S. Patent No. 4,205, 559

(1980) to Long ‘et” al Bulley discloses a rubber inpregnated bias cut fab

for use in a tire cargass. 5 Giffin-discloses a nethod and (Ziééi) :
appacatus for manu- facturing an el astogery Goated bias cut fabric whe PR
t ubul/ar> woven fabric is cut spirally at aJerr] angle to produce a (q :

comif huous sheet qf fabric which is {gpregnated.wi¢h a gurable binder an

i s transversely sPr8tcREFOH al‘fq{) E:b-ggbgsréf r@?ﬁjgf) Fﬂcﬁ@&ée t he o
conpl ement ary angjye «of pt . ang t aﬁ9§§ T, ' (g ured or
othermdse'hardeneg' o g?ﬁ%?ﬁ?ggofhg’?g ﬁF%#g_ e O?séguggg éﬂ%ﬁ?ﬁinnersion
i npregnated with thepgllasdyw®l$€1696B80a rudbers Unfppeghaepde i 48 seot vEgbtic

a solvent, is dried,-and I5 is cut into strips for application to V-belt
cores. Rohlfingfdrsulsesdn aa biimse coartalsisi.c which is manufactured froma

t ubul fabric which j ) ' h. hat when the fabric.i t

the [orr]5bi as ther cOF3 FMA riEHERT B8P, MpEhosh 200 SDDREETIS) COF JReRuR
[err]3bia =S it epe . REET3

W (R an ol ast of CREFIE DAAL T1aREankEacHARAY bige CRE, FRtkTe TSR,

the edges of theubabeic wvembfasetct 9sr evwgalspinealyt att br &5fs aigléeto
fabric, which can then be interpretted as 25 a sign of wear. Long '989

di stl oses a netpoddane spronttinudws sheetf of fabobei whiehd iisimpregnaged
on"the tenter i n¥LFRafe CURRDY 1¥4ET 3 &, CHARRLRLIBLY SHERRGHSE nP Re
(For 1 39 200 bbous QU o MuSEANSE thengPahid sk UAOE, i
the edges warp and weft threads. The binder is cured or otherwise
hardened_tb stabilize the fabric, which is sﬁbsequentlyi
immersion iﬁpregnated_with thé elastomeric composition, .
such as neoprene dissolved in a solvent, is dried,-and
15 . is cut into strips for épplication to V-belt cores.
| Rohlfing discloses a bias cut fabric which is.
manufactuied from a tubular fabric which is woven in such -
a way that vhen the fabric is cut on the 45° bias there
is a minimum of selvage. - | |
20 ~ McGee discloses a process which parallels that of

Griffin wherein the fabric is impregnated with an elasto-

)

meric composition containing a pigment which is removed as
e the edges of the fabric are abraded to reveal the white
threads of the fabric, which.ban then be interpretted as
- 25 a sign of wear.

| " Long '989 discloses a method and apparatus for umi-
formly ccating and impregnating a bias-cut woven fabric
with a tacky elastomer as the fabric is pantographed om
the tentering frame. The fabric is coated, without

'30- stabilizing the fabric with additiomal binder, by sequen-
tially applying a viscous elastomeric-éoating to the

lower and upper faces of the fabric inwardly of. the edges



LY

-3- while the fabric is stretched on a tenter frame, and by snoothing the
coatings to a uni form t hi ckness. Long 559 Is directed to a neoptene

¢aiN ng conposition useful ih the-Long '989 process wherein a carboxylated
doprene is tackified with a high boiling aromatic oil.” Long *159 is QD
et ed to a coating head for.applying_viscous coatings such as . -

N

tomeric latexes to a noving woven web. The coating head enploys a pair: %
bt 1 scon Bhiaha ey %%riéiﬁ%?ls%% R R R e
I nventi on 187 snoSK &%%h. ’ EgAESR G80A STRIBHE SHERBRES e provi ded an
Transn 561 on bebPE aﬁé*ﬁ@rl e B e

surfaces, yaRe@h 1?2?23 &bﬁseaén%rb%%% SLheein?d carboiyh%%@ﬁ of

uncured non- carboxy non-ta k|f|e el astomeric [ateX-conposition
coated 08 bebpebnadid tuckd¢dedOlvity & fhél%l soaritin@ela%hstulag said yarn or
fiber-bundl es and said interstices of said fabric, said |layer having oy
opposed surtaqes and being substantially 25 dry; and a |ayer of uncured, _
tacky, carboxylated, elastoneric |atex conposition over-coating said |ayer
of uncured el astLomer i'd560Hs0slirieatedn tonlay cording haad fumfa@@dylngthereof
Furt-her according to the present invention there
viscous coatings such as elastomeric latexes to a

R

moving woven.web. The coating head employs a pair

10 of elongate manifolds extending'across the web which
simultaneously coat both faces oflthe web by extrusion
and therebf ensufe_penetnation of theaincerstices .
of the fabric by the coating composition. |

Disclosﬁre-of.the‘Invention

15 ~ According to the present.invention theredis provided
| an elastomer-coated, bias fabric.for'use.as a reinforcement'
material in power transmission belts and the like |
- in which said bias fabric has opposed surfaces, yarn
or fiber bundles, and interstices;
20 a layer of uncured=non-carboky1ated and.non-tackified _ &
‘elastomeric latex composition coated on both of said |
.surfaces of said fabric and penetrating said yarn
or fiber bundles and said interStices of'said_fabric,
said ;ayer having opposed'surfaces and being_substantially
25 dry; and | '
| a layer of uncured, tacky, carboxylated[ elastomeric
latex'compoSition-over—COating said layer of uncured

elastomeric composition on only one of said surfaces



-i's prqvided a nethod for manufacturing el astoner-coat-ed bias fabric having
one tacky surface for use as a 5 reinforcenent material in power .
transm sSion belts and the like, conprising the step of: a.pre-inpr ting
a:bias-fabric¢ with an el astoneric |atex céﬁposition; b. transvers T
sfretching-said gée-ingregnated 10 bias fabric; c. applying a . .

" fon- car boxyl at ed RE°R fi-tackified elastoneric | atex conposition to bot
faces of said fabric.in such a way that said conposition substantially
penetrates interstices of said fabric and provides 15 a coating of -
substantially unifor putbhekngssording! ¥bNendabesant cinlahition! enapti dify

said elastoneric conposition; e. applying to one face only.of said coated

fabric a tackifi ed, ' | gt a i X3 LL AR~ nd .-
o ving ooy + o, prevaaY 8l AdenbatsbpTRENGLELEYRGTROALEORGE -Ehated Tl

nonfl owabl e statBjasheaBreeeRbvi AYeBheOBaBkPVEHRE288 BbaShOEELsCQat ed bi as
fabric and, nore particularly, a neoprene-coated 25 bi as-cut fabric -

rei-nforcemens, wpeLAEdroshgnenmataetadf ihhpoweat edahahissiba batky. The
tegm "bias fabric" as used herein includes plain woven fabric which is-
cul on the bias &sd thel dikej asomptisahgi the btap wbven fabric, and
non-woven fabric in which.the yarns of fiber bundles have a bias
orjentation. 5 aTheecbmpeegnatmnhgreechias fabric withhanpetaehomeric
invention is. characterized by a . bias fabric which is coated on both faces
wi-th uncured el ad@bf¥r cORReFEFAORRe uncured el astoneric coating on one face
only of - - : - ' :
y b. transversely stretching said pre-impregnated
10 bias fabric;
c. applying a non-darboxylated*and non-tdckified
-elastomeric 1atex.c6ﬁposition to both faces of said-
fabric in such a way that said cdmposifion substantialIy'
penetrates ihtersticés of said fabric and providés
15 a coating of substantially uniform‘thickness:
d. drying.said coated fabric to solidify said
elastomeric composition; |
e. applying_to one face only of said coatéd fabric

a tackified, carboxylated, elastomeric latex composition;

i .

20 and

f. drying said tackified, carboxylated.latex

&)

composition to a solid, tacky nonflowable state.

The present invention provides an elastomer-coated .
bias fabric and, mqre'particularly,-a neoprene-coated
25 bias-cut fabric reiﬁforcement, wherein only one face

-0of the coated fabric is tacky. The term "bias fabric"



- %

- -

e

the fabric is overcoated with a layer of an uncured 10 |atex possibly

incorporating a rosin or resin tackifying agent. In a specific enbodi nent °

of the invention, neoprenes and carboxyl ated neoprenes are used. (The .

17 “neoprene” and "carboxyl ated neopr?ﬁe" as used herein are nutually \J

e ive, as also are the terms 15 astoner" and "carboxyl ated e
el onmer"). This fabric reinforcenent artl ul arly advant ageous Lo
because it pPSviHges Q@EGF&-&B§#F§8ﬁaP139Pa¥ B F%Eeﬂhﬁﬁg 1S coated

fab dth d f f Inthe
o Scr e BREDERCHRE B3RS [BPEeRdLA | 9§s~§%ﬁ¥geﬁa”'ﬁ "baE e s i xed to
h bb ' f

(1 uPet DG8Gefl eaBSiE, oo ol AkERENILRLER AU Usghg one Tace

fabric about Eh%lggktbpggxegnhggg gaggagfoalgggggﬁgnbelt and bondi ng t he

over | appi ng pieces of fabric to one anot her an e fabric itself to the
body of %he 10 TB%'ant@ﬁfEb&%kb&%%mgﬁ%efESQEcGBQOQREebQQSQBEnta'n'ng
positive~secure positional attachnment of the precoated reinforcenent fabric
to the rubbefnbaseioh ikecharhctardzeappei al byakorabeievenliaapi.ng portions.
of the fabric itself, when preparing the belt for vulcanization. |If secure
15 attaChEent:oafte'dhenpbeﬂzhatfed:eiaabﬁ.lth uaculredbadasanaker, -tvheraia | appi ng
portions is not nmaintained, the service |ife of the belt can be greatly  »
reduced. | n phet voguxed eflastomesigt caekingt onsonet fagenbailgedf the fabric
may sepa- rate fromthe base, due to poor vul canization bonding, 20 at
t he |nterfacéhgffﬁhglpabsl@V&ﬁﬁoﬁﬁsdbvéyhoﬁ tB¥epelif. arounchiredr eason,
“reinforcenent fabrics having a hig { t acky uncured rubber-coated surface
mhlch sééhreﬂ?t§§h€Pé§1PH¥ ﬂ&SPFE°Fé £RE BeFPSEHIPr ﬁé?énb§éﬁk&§¥én9n sone

agent. In a specific embodlment of the invention,
neoprenes and carboxylated neoprenes ‘are used. (The
terms “neoprene“.and “carboxflated neoprene® aa'used
herein are mutually exclusive, as also are the terms

15 ‘"elastomer" and “carboxylated elastomer‘). This fabric

relnforcement is partlcularly advantageous because

1t provides secure positional attachment between the




belt manufactures. 25 : Several problens arise in providing an S5
eldstoner coated fabric having a tacky-surface. Tackified | atexes are@
generally so unstable that they are not©anenable to indus- trial coati ¢
The ,presence of the tackifying agent apparently interferes with the
_mefptenante ofoahednifeditic 3nd the pyodustwdAstain upBAPERGtds i%eXion 6#
skgar. forces 3@2 8 coatloggl, the mcelle breaks down and the | atex

aggl oner at es. e |l atexes can be fornmed when a tacky polyner is

mxed with the el aghoggly ity EiCrureCB! HRGRerin ghesREQHIGUL d4 Ot hese

=
| at exes do not have a |gh cure a‘éﬁem on~strengt atively stabl e

tacki- fied | ppen€oredmedit PEspat €dibr dixed am | tite crubbeyl itk e fstiveer s,
but the carboxyl groups in these elastomers 5 wll interact with the

surface5of a 'pebduce:uﬁillar iby seemdingaghenfiahwiafeecong fang @f fkpar ed

I n accordance V\hé q_ %%that e coated on both faces;w,th a t Cklfled :
car boxyl ated E¢ el R9A%LR ?bﬁ?f[eat‘) hetpl e aPéelr&?t Wi PAbl e
because the f I

wogl d appear ?Pé%é f‘g coa%Of %ﬁsﬁlr)%gg‘élg(;?’hj% ?P%I‘I C a%?ntgtmti dg&?d&gv} th a
non-tacky, noa-¢geveeed dedt cdndtbondinghithe reserlappitge pistes of fabric
‘carboxyl ated el astoner for the surface adjacent the base of the product.

However ', duetOOO‘GP-f eooshess andt elgabﬁh-)@sﬂd%ﬁe}pfoﬁaﬁhﬁebm sﬁﬁm’éh@d and
Cannot 18 pr dpefEy | PLE R ReS havf Bher iESmReted etttk iRE ngs ¢
e SEF;?Lde%%*‘%%t W5 iiad 8@ ﬁ%ﬁés&in R SoR S, T
Further- norereififogeetnens fﬁmb.eOfcothfsulﬁﬂbmdbaeéeofhtmarb"ehundémd
and the interstices of the fabric. Hence, pri.or
~ especially to the overlapping portlons of the fabric :.tself
when preparing the belt for vulcanization. ' If secure.
15 attachment of the precoated fabric to the base and/or. the
over lapping portions is not maintained, the_servicé life
of the belt can be greatly reduced. In particular, 3
secure attachment is mot 'maintained-,' the fabric may sepa-
rate from the base, due to poor Vulcanizét;ion bonding,
20° at the interface qf the fabric and the body of the belt.
For this reason, reinforce‘mer_xt fabrics having a highly

tacky uncured mbbe_r'-'cbaged' surface, which securely

¥

adheres the fabric to the belt body, have been used in some

belt manufacfnres.

o}

25 . Several problems arise in @roviding_an elastomer.coatéd
| fabric having a tacky surface. Tackified latexes are

generally so unstable that they are not amenable to indus-'
trial coating. The presence of the-tackifyihg agent |
apparently interferes with the maintenance of the micelle

30 in such a way that upon the application of shear forces
during coating, the micelle breaks down and the latex
agglomerates. Somewhat stable latexes can be formed

. when a tacky polymer is mixed with the elastomer, but the
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to the present .invention, it mas not feasible to tacki fy neoprene-coated -

blas cut fabrics and use these fabrics as 25 reinforcenents in power i

IS8 ssi on belts and other vul cani zed products. Herei-nafter, the present

r kJon wi |l be described with re7erence to the production of

'neo-*' e-coated bias fabries. Thosefskilled in the art will understand, 30‘\J
. however, that the teachings herein are al so applicable to form ng coated .
fabrics usi Rga§adAsSeWhicbnars &§°§P§Pén§rﬁﬂt§gﬁéﬁe1PGB§§F dgcpgti pave L

nitriles, pal nigat Ea@ea, aﬁhé!'loheﬁltﬂéngﬂ.ﬁtURé'la'tU.béQ*y gtablwhesekn-a tacky
. surface is B g ded on on face of Ehg abric b¥ a Egllcgtgﬁa of the
" correspondi AdeHadRPRES, c&ﬂd EaPBERFF e d oM, 88X St heScFBFA2KE&3GREN t he
present |nveﬂas¢nmetack|fbed mhepcemboxyatgﬁohpbrunsthbsehedasnomensre to
" the bekt 5 yring vy ni zat aj atin ocess
wherein 2 no a%B%f§F§% ﬁké h?gﬁ 8gp% gggggﬁo@ﬁiﬁ éh guEﬁthe
. bi as-cut fabrwayamhadrmedpfemalnbefeatnes arepelkefli é0 haroxdascepylitbd over
the dried “%ﬁg&a“B@éykﬁé%daQEOEBS%%dOBnOBQtBaFQcQ I %i¢h Bh%aEQQEhgd 10 1t

"has been fou { % he non-carb ated neoprene |atex prior to
appl yi ng th@afééﬁﬁﬂﬁéﬁdlét 6W36ne5P§Bea§fatﬁérpaﬁwﬁéte@héeeﬁaé§ﬁvabIe -

_'nteraCt'OnaréehWQeEu&ﬂabQ@abb&ﬁ&séa%hEefﬁb@&@oﬁﬁreén@oatﬁelh@&ﬂlcgﬂélng of
t he tacky | atex haV|ng hgilon to_the .15 underLylgg_neog Be coating.
can be pPovF@edtirR &8d" FSnPrP BswoRdg BRBRaFGRIPRNEP 692&akf®i ching  *
t he bi as- CuEu&&btecoMetheeﬁabwucCﬁabungSthé mondcailbhx ¢l abaetaerpr,ene, good

penet rat i ongf, L[4l 3eRLLce3 200,000, 13RI ¢ adReThan b glkgyned. 20

- Thus, in addl hé g orenentlonéd ADri C manuf act uri ng
an elastonepggypgulbmgg edpsitomer for the surface adjacent the base -

~of the product. However, due to differences in the

15 physical properties of s£andardsand.carboxylated elastomers

and destabilizing interactions between them, fabric
cannot be prepéred in that manner.. In some cases the
different coatings agglomerate du;ihg-the coating pfocess,
and in others the coatings which are obtained‘do not
20 have good adhesion for each other'or the fabric. Further-
more; the coatings tend to not fu11y'penetrate the yarn
bundles and the interstices of the fabric. Hence, prior
to the present invention, it was not feasible to tackify
neoprene-coated bias cut fabrics and use these fabrics as
25 reinforcements in power transmission belts and other
vulcanized products. ' N ' '
Heréinafter, the presedt'inveqtion-will be described e
with reference to. the production-of neoprene~-coated bias -
fabrics. Those skilled in the art will understand, =
30 however, that the teéchings herein are also applicable to .
forming coated fabrics using such elastomers as styrene
butadiene rubber, acrylics, nitfiles, polyurethanes, vinyl
resins, natural rubber,etc. wherein a tacky surface is
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Is also provided wherein one face of the coated fabric is provi-ded
tacky, uncured | atex, characterized by the steps of: 25 (a)
pre- |npregnat|ng a blas fabric with an elastoneric |atex conpositio
transversely stretchlng the pre-inpregnated fabric in the w.dthw se
) directlon (c) applying a fl owabte éﬁaatonerlc | at ex conposition 30 to
Jgpth faces of the stretched fabric in such a way that the el astoneric | atex
conposition subptaﬁndgﬂl9npenetfacesofhéhEnfébSL¢cb¥ thet#ppia@ation (d)
drying the Tabrbg tReS@bidbbhohlieng! BAERIRILA, an8OURPBLY PRLLAL! Fobex [ )
‘applying a flo |l e tackitie at ex con805|t|on over th neo rene% coating
on one face only of Ibhaceggdanceawith; thadpresent 1n(¢¥tl°ﬂry dgkifEedabric

to solidify thenkapesneckBaskli 8abANEsPRAYEACdB hBEK¥useatbNghe ADeBPParat us -
for nanufacturlgg&relnforcenent fabri¢ by the foreggntloned rpcess i s

provided. SBill ﬁtﬂgFlHSCBPdFﬁﬁlFﬁtPHE BFEsBREALRGENPY R 992t1NFhere i s
provi ded an apﬁgtatészQheﬁﬁmnf&Chdhkaarhbxyﬂa&édnﬁéopﬁéhedlabeﬁsaﬁpbie@

havi t ack f i al

{eanoni soi on betPobal ERESF: BB, tBBnBHEr AL BabEAL.ARS,OF (Fdui Hoa bias
fabric in a genéherepftdr a harkibnedl lpaek &b apa&eéd'bvernbbesdrcmd

| mrer si ng sai d B%HLb%rbe?@aEE&SEQHBE%ﬁeCBHPBEEt?Qgefég %t?fnﬂﬁé féﬂPcha'd

path of travel, so_ as regnat arn _or es In sa
fabric mnthlgaléteh&§t8ﬁépl§°Béﬁp6§ﬁtl H; d2U1n9 the €°n‘ﬁé§h§be?ted

transversely ‘st hebpliene 3atdxf Bbibe to applying the tackified latex on
C one face of the fabric,; the unde51rab1e 1nteractlons

- between the coatings can be overcome, and a uniform _
coating of the tacky latex having good adhesion to the
15 - underlying neoprene coatihg can be provided. In addition,
| it has also been found that by sandwiching the biae—cut
fabric between two coatings of non-carboxylated neoprene, o
good penetratlon of the interstices and good fabric
adhesxon is obtained.
20 Thus, in addition to the aforementioned fabric, a
method for manufacturing an elastomercoated bias fabric
is also_provided wherein one face of the coated fabric
is provided with tacky, uncured latex, characterized
by the steps of: ' |
25 (a) pre-impregnating a blas fabrlc w1th an elastomerlc
latex composition; '

L

(b) transversely stretchlng ‘the pre-lmpregnated
fabric in the widthwise direction;
(c) applylng a flowable elastomeric latex composition -
30 to both faces of the stretched fabric in such a way
that the elastomeric latex composition substantially
penetrates the interstices of the fabric;

(d) drying the fabric to solidify the elastomeric



and mai ntai ning said fabric in a stretched condition as it noves al ong said

patgﬁgf travel; d. a first applicator ‘neans positioned beneath and
exgﬁgmbng across said path of travelf or continuously 25 - applylng a Iayer“
- 6 5ZAon- car boxyl ated and non- tacklfqed. el astomeric conposition to the U

"bottom surface of said fabric as sai'd fabric noves along said path of* .
travel ;.. e. compoesditdopriietaion; means p05|t|oned above and extendlng bg

across said pat h" of, travel. f.or |nu sl \3 . o.d I I,

non- car boxyl at ed &g n&?ptlé’&ﬁgfle(%t gﬁ g‘lc;olrﬁ[)égy S m%%

surface of saiverf e dmpxtena:)vemaa:lmqg cs'alouhqoﬁah:eoforﬂrya\wél the f a first
scraper mean% Quld f%%g:g_éqeg%ﬁt said path of travel and downstream of

said first an secon i cat or neans and extendlna cross said path

- of travd for cor{tﬁ)nuo@nﬁmlfﬁ@lt% Joayptl ik By dheodd@tieX conposi tion--
on the bottoRsHfdsAcadd 3@ (iufoaﬁl‘dé:at(%ac gl%élﬁ&id .ed thickness, and for

renovi ng excess COITpO- Sl tion coa fi yl n ne ositio d
twg fot man i Bhrie

"i medi atel y down
coated fabri gy Rthe aﬁdrdrmémwﬁemtpnodwaaoqmdvmmn beneat h and

ext endi ng acr oss of travel for I Ny | ayer of a
tackified, car boﬁ %rrﬁh&t c&?poc{'sljﬂgor}:q[ 05}%653% %%Irbtm&&ﬁl aq%'é)%of sai d '
coated D ftiterec iss provimess al GRPaAthpAdr glanutaaiuring amsecond s
SCraper Meang RASidrldd /b NREAHY 821 b HAD v idP\He AULGOWRARAM of said

third applicator neans for contlnuously snmoot hing, the |layér of tackified
| atex conposifdfoiissh ashe HRINGFALSAReite Mrtardal c‘dhtR—Ri"eJ!% traf‘%ﬁﬂhst,s%%‘ t he

desired thiclgEass aHE dHy Ffﬁgﬂ”duhprlslng,_
a.- means for mov1ng a blas fabrlc in a generally
15 horlzontal path of - travel- ' ' _
' b. means for 1mmer51ng said fabrlc in an elastomerlc
compositlon as it moves along said path of travel,
so0 as to impregnate the yarn or fiber 'bundi‘es in said
fabric with said elastomeric composition;
20 c. means for transversely stretching said fabric
oand'maihtaiﬁing.said fabric in a stretched condition
as it moves along said path of travel;
| d; -a first applicator means positioned beneath
and extending across said path of travel for continuously
25 - applying a layer of a non-carboxylated and non-tackified
elastomeric composition to the bottom surface of said
fabric as said fabric moves along said path of travel; :

e. a second applicator means positioned above
_and,extendinggacross said path of travel for continuously
30 applying a layer. of a hon-carboxylated and non-tackified.:
elastomeric composition to the top surface of said
fabric as it moves along said path of travel; .
f. a first scraper_means_positioned beneath said
path of travel and downstream of said first and second
35 applicator means and extending across said path of
" travel for continuously smoothing the layer of elastomeric.
composition on the bottom surface of said fabric to



-

‘excess' conposition; and j. nmeans for collecting said coated fabric. Brief”
DescriptLon'df t he Drawi ngs The features of the invention, and its - _£&%. .
t echnij cal. advant ages, can be seen fromthe foll ow ng description =
preferred enbodlnent ‘together ‘with thizflains and t he accomnpanyi ng =2
-dramnng, I n which: F|g 1is a cross-s i onal el evational view of one -~ °
edbodi ment of e denirehetitizkmisy eidddrienedndbing faftdse @onigee present

i nvention; Fi a side elevation, diagramtiec-view of an.apparatus for
producing rein orceﬂent fabric in accordance with the present invention;

and Fig. 3 is an ereRirgtadsyiow ofearse mume;n 1mmdiaterityer franme

portions of t@oﬁ@@f@é#%ﬁfsﬁcﬂ f’-’lrsE’@Séc af o Rt the
re| nt or cerren a

I'nvention Referring to Fig.: he precoat ric of the
present. i Bvent§%id W%Qﬁﬁ)rﬁ%lca bias fabric 12 which is transversely

stretched in such m way whira téwlﬂ&hec&mgﬂédhetp’mrtﬂd}féw&etaf&ﬁads 14 and’
the weft threads, 16 i s eater tha(r%# 41&4 Fi IIustra,t es a_woven
-11- fabric, ig® %iﬁﬁﬁ‘? UG DA thH2 é/vtfxf@ﬁ‘éf]a Io Sontinugusdy
erfbodi nent s . ofappﬂeup'tgeserﬂtayen/e:ﬁ |a)rtaeld:iﬂ:£e‘de,r aidz;boxy‘lfaw [ aak weft

t hreads, or ttgeo are°§I %[tk}%“rbdét e{l %ast %1 n he case of B

non-woven fabrlc an angle and nor e
pref er ablLg 11(fqlzj:1[cerarq lﬂh@m@rldrw:esamsi a:n?d:fthﬁ Imelf.ace 20 of the

fabric 12 are coaged\gtgbéyhéﬂéggéggyi e |t iU h P beiliaGR, 1S not a
carboxyl ated el astonmer.- The-el astoneric conposition 22 penetrates the yarn
bundles |n tfu??%ﬂnHQFh of travel and downstream of said third applicator
- means for contlnuously smoothing the layer of tackified
. latex composition on the bottom surface of said coated
15 fabric to the desired thickness, and for remoVing
excess composition; and o ,
3. means for collectlng said coated fabric.

. Brief Description of the Drawings

'The features of the invention, and its technlcal
20 ° advantages, can be seen from the follow1ng descrlptlon
of a preferred embodiment, together with the claims
and the accompanying drawing,'in which:
Fig. 1 is-a cross-sectional elevational view of
- one embodiment of the neoprene-coated. relnforcement
25 fabric of the present invention;
. : Fig. 2 is a side elevation, diagramatic view of
s ' - . an apparatus for_producing.reinforCement fabric in
accordance with the present invention; and
v _ : ~ Fig. 3 is an overhead plan'view of the coating
' 30 and tenter frame portions of the apparatus of Fig.2.
Best Mode for CarrY1ng Out the Invention '
Referring to Fig.l., the precoated reinforcement
fabric of the present invention lo'compriSes a bias

. fabric 12 which is transversely stretched in such a way

35 that the angle between the warp threads 14 and the weft

' threads 16 is greater than 90°. Whlle Fig.l illustrates
a woven )



10 - 12. “In

n N

t ower face 20 of the fabric 12 is overcoated with a |ayer of.a
c yl ated and tackified el astonmeric conposition 24’ The bias fabric 12
/My e a bias-cut fabric_such as 15 )i s conventionally used as a )
: fabric in the nanufacture of power transm ssion belts; hoséEJ

'r ei nf.or cenent
and the I|ike.

‘cotton to 100% ester en t her epet ween. ..of t en” used fabr
construction,t% EBI%P?yW?%Qb£$feﬂ§iUf%5t 2, p?%@%ﬁ? 3’ é?f?
50-9600tton 5@&&pobyEenEatiebS|mnhahengaaesﬁfbqoﬁEW¢NQM'ﬁahnmcsunanaw 25

The fabri
fabric on a [
structure of

e IS provides on a cont’i nui ng
aosibael i The upper-fagedi®, andi the dbpeexisfage ta qﬁmz,he

I C

2 §h, SR0YETGAAbYuE) 83 E0 PYsOD 108 e AL L &

circunferencegyy @%&hggggréocanS&t@i?ﬁyaﬂoé1§§t £8i &sthpod P dralyd & may

al so be prepared

I'as cuttlng 83
panel s obtalnﬁhlﬁhohﬁ PAE- ayRaEPosryated ﬁlﬂﬁﬁﬂ@?rmhl%ﬂﬁl% ISR known.”

--The el astorrercsmpeaieﬂobl as- @éhef:aatee ehetygrirosrdies ihnuentfdprican be -

manuf act-ur ed
Referrlnbonnr

t hod il din Figs. 2 and 3.
L3 ar EncEnar PybogtaefLoshan T hact it Lr | Sy FL e Ee

bi as- cut woveocohpbsiciba onnthaudaséy Baceppdiefl the. faimnmicrel ison1a

Suppl v SOUr Ceo SUER, 8340y o 39ageg2§fbea§?§% g}f@gé(gum becpy eidgled.

.a known conven |ona -manner,

woven

- elastomeric com9051tlon 24,

15

The bias fabric 12 may be a bias-cut fabrlc such as
is.conventlona;ly used .as a reinforcement fabrlc,ln the

_ manufacture of power transmission belts, hoses and the

20

25

30 -

like. The .fiber content, weight,-and yarn size, as well
as .the febric_construction, ean be varied to meet

the specific requiremehté gf'a particular end--use.

For example, the fiber éonteht may vary. from 100% cotton
to 100% polyester, with blends therebetween. One often

in

used fabric constructien; particularly in belt manufacture, .

is an 8 ounce (.277 kg.), 50% cotton-so% polyester fabric

'haVLng a 35 by 35 plck constructlon.

The fabric is most conveniehtly prepared by_eutting
a plain wdven tubular fabric on a 45%bias. This provides
on -a continuing baeis e-flat'structure"pffa specific L
width, which depends on the tube'circumference.. Although -

- certainly not as convenient, the fabric may also be
" prepared by bias cutting a plain woven fabric sheet

and seaming the panels obtained along the uncut ends
in a manner which is also well known.
The elastomeric coated bias-cut fabric of the present

the enbodi nent shown in Fig. 1, the élastonmeric¢ conpositioen on

ai n.woven fabric sheet and seamni ng the

-

£

The fiber content, - and yarn size,. as well as. the'\/
fabric constrﬁ%@?bﬁr-éﬁns%%u¥%rP%du?§P¥ﬁﬁﬁ°4rﬁp§ﬁmﬂﬂq|Y9Y%ﬂn54§ﬁﬁﬁﬁs of a ¥
particul ar engre U&Eso 28mbo& Ohe R¥ESE ethé herds et nw&:eufntomwmerm@m 100%
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fabric at.an angle of-approximately [err]--to provide a con- tinuous sheget of

fabric having warp and weft threads 10 di sposed at right -angles to eath P

other_and at [err] angles to the longitudinal axis of the sheet.. T el

a parat us as'seen-in Fig. 2 generally |3gl udes a pad 32, a tenter fr 34,
-~ an overfeéed 55, a first coating statd o6~ d drying tunnel 38, a second

eégating 15 station 40 and a nnel The tenter’ frane 34 is a
conventional typEYR} qﬁyﬂﬁguﬂy qﬁﬁﬁéﬁ&s§ﬁ§b € ABPRRGTERaI ns,
i ndi cat ed scheneand:atét;hdn/ ﬂalsi:fhtalﬂedeam4'lg«s6 (Fiagnd 3)., . which are
-provided wth pins f t d f e Mo
transport the fabric Wﬁ-ﬁ% "ﬁ‘ﬁ'e%/ & tg%tutrai%rﬁlryat% (ﬁ% %t %gsloﬁgt% %Ilkg I n
the tenter are al@gmmmmm@mmmoem fallpg ifcaldisi cont inugtisdyse
difection duringgi ﬁﬁg.h: dhedi a t j;akric 12
gsﬁi?y roI 30tot pg}%z 1@5 clé gd&ﬂ 2 a

nmoves fromthe su be ¢l ean usi n%
vacuum 25 48, a‘FRi{ TR (RassFWn é%&y‘%b@rlﬁp"ﬂée@nt éni Agknpyn
pad. In pad 32 t&tﬁnﬁ@mfwnalﬁ mﬁﬂémrwméamﬂyh RItasinyRr ltﬁbhata@‘xwoven
-Cerp03|t|on asm#aﬁasses thro%}&an astorrerl C |ate dath 5 Thi s

is usually for fFoABR S Jrﬁplprrgéf SS\AﬁsFPQam

at the first coatimgoud adhest AE ﬂaurﬂm&aarﬂrrg/\mang soul Weft Gameddlsl y, t he

neoprene co Si f. th e V& Py80e ranges
From about 150 1oL e Af Siine AdubEHR Wach Bolbt a8 P8 0esRa1330°

addition to inpregyriche annMWnabraanJQf hihedIsdeeti-t h | at ex, the paddi ng
process appears to haye & Malsdagfseegn h 1S | Bidetiedd1Ngt inkhu@ssi Sts

i n renovi ng excess mary st'zin secon the | atex conpoSition acts as a
| ubri - a pad 32, a tenter frame 34, an overfeed 55, a first

- coating station 36, a drying tunnel 38, a second coating
15 station 40, and a drying tunnel 42. The tenter frame 34
. is a conventional typé.weil known in the art having spaced,
moving chains, indicated schematically by dashed lines 44,
46 (Fig. 3), which are provided with pins'for_supportably
engaging the edges of the-fabfic-to transport the fabric
20 through the tenter frame. Sections of chains in the
| tenter are anguiarly adjustable-to stretch the fabric in
w1dthw15e direction during its movement through the tenter.
As the bias-cut fabric 12 moves from the supply
"roll 30 to the pad 32, it may be cleaned using a vacuum
- 25 48, and may be collected on a scray 50 prior to entering
o the pad. '

wn

" In pad 32 the fabrlc 12 is impregnated with elastomerlc
latex composition as it passes through.an elastomerlc
IateX'bath 52. This bath is usually formulated from

30 the same elastomer as is applied downstream at the
first coating station 36, but has a lower viscosity.
Generally, the neoprene composition applied at this
'stage of the invaqtive process ranges from about 150

to about 350 cps L(150-350')x 10'3kgm-ls-1_] in visbosity



5 . cant which assists in decninping the yarn or fiber bundles in the

fa as the fabric is transversely gBretched. As the fabric | eaves*the

di nk in pad 32: it passes throtagh a-mangl e 54 where:the total wet -

pi ckup is reduced, | n the inventive_.proce S’dﬁée-i rggﬁgti'h'a «reduchng Ny
CtheN10 - watRraddhtien £ P ECERAbEP SO W ofE, TEheTy &R YaFR

ond e thrkafieRnoEhe’ prduite PEoUB5E bpaay CoTHLGR W nilfecl 40cPRREE
provi di ng aggathal Febrlify aptrsepr eeuaisHie s olictemdYing excedbewhapric

12 is next overfed in a conventional - manner, such as by overfeed'rol[s
55, onto theifing, sed,isecai hethenlate ammposittbonhecddyess i tnbri-

fabric are supporjably engaged b he pinsg of the traveling..chai 44 and
46 0fS the. (GATEr WhiRE ARSIS ofH RSCFRGIeE (e VARH OromibehaouaLer
an overfeed. copditi =S, t [ ' : ic is
puIIed'in Sﬁé ?ﬂéngggﬁg? |§g%$|ogsb%ﬁg'c%gﬁﬁégé%VétggFP?§¥5§§€¥%?§bn 56
are angul arly adpysthe Hubei@i Lehvee the Hhp Yotk dn pad BBticighskes
fabric in the widthwi se direction 25  during its longitudinal nmovenent
and t her ebythnoughsa mamgleudéarvherat thestigralt vabt packumd sweredutedads

of the fabrjc by the desiyred amount. Typically, in the pro; dugtipon of '
woven fabr 18 FBe VFENEictHRFACEsSa, Piies MURREERARLOTENG ZAEHH B ERRe
firstysecti - ' [ £ f: | ' angl NEEN e
war p KR et Redh, SOAEEY Hefer o bR dfICoRIeL oA S de HERIRE LR
- approxi mat epyrid2068ndikd ot lpé peRetverienr of the {akhi or afibéke angul ar

di sposition of the tenter chains, -14- are coordinated, in a known
manner, to bupdlestby tbs rekasbhouez, iemd ddry cthreadshnglias tand f obien=-
during -

tation, a11'of:which cdntribute-tb providing a satisfac-
tory and reproducible Produét; |
15 " The fabric 12 is next overfed in a conventional .

- manner, such as by overfeed rolls 35, omto the first =
section <€ the tenter frame, where the edges of the fabric
afe.suppoitabiy engaged by the ﬁins of the traveling
chains 44 and 46 of.the‘tentet. Thé_pﬁrposé'of placing

20 the fabric onto the pins in an ovsrfeed dondition isg
to provide the necessary slack as the fabric is pulled
in the transverse direction. The chains in the first sec-
tion 56 are angularly adjuéted about pivot points 58, 59
(Fig. 3) to stretch the fabric in the widthwise directiom
25 during its longitudinal movement and thereby increase the. - -
angular relatimship of the warp and weft threads of
the fabric by the desired amount. "Typically, in the pro-
duction of woven fabrics for V-belt constructibn, the
fabrics may be stretched in the first section of the tenter )
30 frame to increase the angle between the warp and weft
threads or the yarn or fiber bumndles from about 90° to
approximately 120°. The rate of the overfeed of the

. fabriec, and the angular disposition of the tenter chains,

©

PN

¥
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stretchlng After stretching, the fabric sheet 12 is fransporteo

stretched. condi tion on the .tenter .frame 5 in a generally horizont{a
through the first coating station-36. The first- coati.ng station 3B
conprises a top coater-60 and .a bottomc ater 62. The top coater 60

coffprises a nov- able chute 64 which is‘ied by a latex supply means 65, and“

104 standard doctor blade 66 which n eitlrer side thereof and at right

angl es thereto has four inch netal projections which prevent the latex from:

escapi ng t? tﬂe Tjﬁélt@dioﬁlﬂﬁaté’dlﬁ i e i rowirh i e | Sl:cﬁqf‘mﬁdrfthﬁlel aeedicagely
upstream of "t he doct or _bJ ade rr t'o. the vertical 15 axis,
apexing at the f%‘?‘r‘g ar ?f?p%es]ea%lférisﬁbg%?ﬁﬁg t%‘es P55 MMAE% he amount:

of latex on the éabetchpmgor Abtéﬂ"l&tfhmtc]nmj,adﬂxearﬂhnﬂm dh)ee[tr (1\2| de better .

Condut. ' the’t P RSREAIR"Y TSR PREIT Dl Bl B,

el ongat e sl ot Sf okmeal @@mQEthyfhpninnutéilRﬁthtﬁhanﬂh(ﬁhaﬂﬂmm§t660afheg
bott om coater 625isc}Qcatgd i nmediately upstreamof the top coater 60. To
sirplify the |IIustrat|on the bottom coater 62 is shown at a distance

upstream of top 25 TemtEirsb: c?ﬁﬁkﬂ&HStQWﬂ%ﬁcﬁ@ﬂ%ﬁﬂﬂ?#ﬁfﬁ lFe tOP Kretes 49
one inch (2.54 xap®@rdlbdttofrodod et B! tHe | dtieds 63 cviiprd sielsl dsmbat-e

a preferred enbo nt. of t i.nventjon nts are V|S|one :
Shich-the: bott onRbRrEhore $E I AAmiad bl 11X (HPRGAMBA o SnoPRdas
30 i medi at @by mrmieandmedtoqncbmtterad@rswwmldmmmm |sr.lg1e Aﬂee:)eplfal ned

bel ow, what is i rian t I f fabri
by the top.and bot(?oémgc%:'é%%?s legscﬁtﬁ'géfegﬂo &g% h%?%orﬁ?éﬂ %o%ln%rl%?gegg 085 '
possi bl e in whi chhigle Breyert bthe oraEsx cheamkere sapimy thre thep teosesr pdosi.s

elimnated. In afcorfovAEe itk 164 SidMUd I CHIRD GimddiG deieUpsPeam
neoprene of the doctor blade 66_at a 60° angle to the vertical
15 axis, apexing at the fabric. The purpose of the chute is

to minimize the amount of latex on the fabric prior to the
doctor-blede and thereby provide better control of the
latex deposition. Chute 64 is supplied with latex from a

. conduit. The latex flows down the chute and onto the:

E 20 fabric through an elongate slot formed between the chute 64
and the doctor blade 66. _

- The bottom coater 62 is located immediately upstream
of the top coater 60. To simplify the illustration, the
bottom coater 62 is shown at a distance upstream of top

25 . coater 60; however, this distance may be as little as one
inch (2.54 x 10"%m) . For that matter, while Figs. 2 and 3
111ustrate a preferred embodiment of the invention,
embodiments are. env151oned in whlch the bottom coater
is located downstream of the top coater, as well as

30 immediately under the top coater for simultaneous

..coating. As explained below, what is important is
that a controlled flood coating of the fabric by the
top and bottom coaters is achieved. Furthermore,

embodiments are. possible in which one of the bottom
35" coater 62 and the top ooater 60 is eliminated. In accord-
' ance with this modification of the invention, neoprene



had

coati ng conposition applied ftontone side of the f.abric is forced through
the fabric to. the opposite face, whereby a'. snmooth uniformcoating.is
fgrmed.r Generally, it is nore difficult to formsnooth uniformcoatings by.

! met hod. 5 In Fig.-2, the bottom coater 62 is aroll coater and
9¥ises a trough 68 which'is partiaglly filled with coating conposition 70-
ich aroll 72 rotatés under =t hé ormard nmotion of fabric 12. As rollek)
72 rotates i L Le 0 h tgan r 0;d0 the
ndershae ot CPAEEs°8oRBERIRIbhoRRE! S0 EURNORE BDMel SETERE) ablit gD !
scraper bar fﬂrﬂﬁﬁcﬁhaééﬂbr§h?h§abéﬂﬁoﬁ?c§BF|ﬁgpaﬁétﬁefﬁ¢ﬁ$ vherehteds

‘conposi tion kRckle thQQEm EBakhhg EB”BSEmeaheGéﬁéaé§§9$ QE E5 Omore provi des’
a so-called control lLed fl ood coat where|2815 t he re |ng nated an

pant ogr aphed F§GﬂFEltst8n§8F@o§F88thtBBl 5?e8°3ﬁ ngg, BBehntf offEpRd -
undersndg ?II Wi Zhi Fighe ,dicrensoetonf tbﬁugﬁ 63. 1sTBI80a$Sdéeﬁefh?h%the
upper and |ower coatings contac t he sti.c abric

and prOV|desc8m95F§an 8g§ ﬁ&.ﬁg 6? Pﬁ gi?nﬁéf?SSt“éggabric and

of the fabr|coamihbeCpmpdaatlpnbﬂerlhawhlcmhe neépréﬁerobatesgundap03|t|on-_
appl i ed at C%ﬁte%ér@g’r@ﬂ.@t%ng‘a%erfa%k%r' 321 OhgULBYeM, 1 7OM-bPELsaMELNCOPT ENe

| at ex used Ln pre-1npregnating the a viscosity of about
1300 to 2oooce5§1@5399m2999f19n1@r°peFrpugh FReapdsEsansfensedtwrPl depend «

on the prﬂpemhee%na%rhhaeca@tEaarqeanSIbbwﬁsegeamraEIYouusvthlxotropy) and
t he construct,ion of to obtain BOOd Qg ﬁtlon of the

a
e oy ot beactisad Upstissnly andvgtohis: Relhgen PRE 7 38R Srunt
(dry wei ght) tak ebatbaneviatitgatindg reaxpas- the|encepplbedpbslthenfabrlc at

this stage of thed %%‘hve RROERIE Wahhet3" Lnt hBphRgehaPEECFEGNS ruction,

e.g. the
2 prov1des a so—called controlled flood coat wherein

15 the pre-lmpregnated and pantographed fabric is undercoated,
top coated and scraped from the under51de all within
the dimension of trough 68. This assures that the
upper and lower coatings contact through the interstices
of the.fabric, and provides a more intimate bonding
20 of the coatings to the fabric and of the fabric to
the product rubber base. I .

The neoprene coating com9051tlon applled at coaters
60 and 62 generally is formulated from the same neoprene
latex used in pre-impregnating the fabric, and has |

25 a viscosity of about 1300 to 2000 cps (1300-2000) x
| 10-3kgm-;s-1; The viscosity used will depend on the - -
properties of the coating composition (generally its
thixotropy) and the construction of the: fabric so -
as to obtain good penetration of the interstices. of |
30 the fabric and a smooth and uniform coating.

The amount (dry weight) of elastomeric coatlng compos-—
ition applled to the fabric at thls stage of the inventive
process will vary with the fabric construction, e.g. the
t*ghtness of the weave and the fabric welght. For a 6 oz.

35 (1.17 kg), .30 in.. (76,2 x.10"%mk x 30 in.(26.2 x 107 °m)’
- f£abric the dry eoverage for a neoprene composition
is about 2.5 0z./sq.yd. (84.9 x 10™° kgm %). On the
other hand, for an 8 oz. (.227 kg.)




-~
A - -

in.. (76.2 x.[err]-m x 30 in. (76.2 x [err] m fabric the dry co e-

for a neoprene conposition is about 2.5 o0z:/sq.yd. (84.9 x [err] ). t he
-ot her hand, for an-8 oz. (.227 kg.) _ fiégip it is about 3.5 oz. o
s yd.o(118.4 x [err]) Thus, the_coating? ampunt is in part a function of

the anount of conpositl on.t L cul @raf apei e t i in_~2khe
"PosEid Ol fi%‘“ y.saqé.{og%.c{a. B 10 gd; n_urﬁzf]iorm

4:tightness of fhe weave and the fabric wei ght. For a'6-0z. 35(1.17 kg?h 30

‘#@ating conditions and anounts are 5 adj uste 0 abtaln a
coating which filTRUS: -the,CoqkNFE13RUNH1g Het RAFE @ HRGHiOn &Svers the

f-abric -threads, wies ehiowoe b adheipest ©fon Mend gt €idar tfdHilcOdesidshase
I s obtained. In Fig.2, -:the coated fabrlceprﬁifeds further into'the 10
tenter frame to tHe BEEONPpi TR NG R THERS APEIFMHNEF Fr&at er

width than at gt heag@jestedstpoditadimng £hiimn diefert ccaating disldbgeilits -
greater pivot poi 78 F1g:3 This ures_that_the { fabric is
mai ntai ned in a-‘t ?ltl%g%g?ﬂ%% a%]% E]E%tfr%%sét%%& 1@35tan%g°u‘f%% Etglﬁ dup in.
the fabric. Ther&alprie, thiwadsbrvhepaby cgoedradhgs o iafstther yiakhy ilcunnel
38, such as an 0V€8gtﬂ@e§fb&&c£ﬁbQ§éeﬁg e iagwel is appropriately vented.

as shown at 79. Using_neoprene | atexes, rglng_condrtjon must be care- 20
fully controll ed to ab®iBL9nes  BhectrdrediLabLIF PIRRRMF Lurhbaragsito the -

“transm ssi.on At ec@AtéPef Batid 266 Ble t SecSRRIp Dot HSLhE Y e(WHMMNAs a
tenperature i'n tunpel 3? is in the r e_.of about 250 to. below.[%rrgnd
(121-[err]). A tERPEREIY SEeTrer riftl thanRE, e PIRGTE POTT) -
conposition will fromsthend.td preihirdesl pylicly cgrestém miwamplrintt (78
neoprene coatings g tRop; £X4f 1 nph e, diyidg {0 enStod il PHAS 1RPrI C
' ' maintained in a tight condition and continues’ the
15 angular build up in the fabric. Thereafter, the fabric
' passes-through'a-firsf'drying tunnel 38, such as an
oven, where it is dried. The tunnel is appropriately
vented as shown at 79. o _ _
_ Using neopreﬁe latexes, drying condition must be care-~
20 fully controlled to avoid the formation of a skin having
: é low.vapor7transmission rate on the surface of the
coating. A suitable drying temperature in tunnel 38 is in
the range of about 250 to below 320°F (lZl-lGOOC). At
temperatures of 320°F (121°%C) and ébove, the neoprene
25 cohposi;ion will cross-link. A preferred practice is to:
steam dry the neoprene coatings.
Upon exiting the drying tunnel 38, the poated fabric
12 passes over an air blower 80, and from there to the
second coating station 40. The air blower cools the
30 elastomer coating to a temperéture suitable forncoating
with the carboxylated elastomer. If the coating is not
- adequately cooled using ah air blower or equivalent means,
temperature build-up in thécoating'may cause the subsequent
coated carboxylated elastomer composition to "skin
35 over” upon contact with the coated fabric, and to
interfere with the formation of a smooth coating.



passes over an air bl ower 80, and ‘fromthere to the second coating
zii}'qg 40. The air blower cools the 30 el astoner coating to a tenperature
,i;bte for-coating with the carboxylated el astoner. I|f the coating is not

:Gﬂ’ately cool ed using an-.air blower. or equival ent neans,’ tenperature

.'bUI|d up in the coating may cause- t pg- subsequent coat ed carboxylated "/
el astoner conposition to skln 35 over" upon contact wi.th the coated . ;;
-fabrigc, and to t ) G0 . In thee
illustrated coat%l{lngﬁg%glara us, ‘Ht% c'i‘oe.élctromfi’I ﬁrnagt st at)%}%n consrPgt s of a

bot t om coat ezo®B2indi statimn wonsisdls afos é?oﬁ%tqc@ane%rs%l"fﬁlt‘a? MaY t he

bott.om coat i 62 A1 %Jﬁéitlmwa FAtd Gf B 4 SoWbeddie 5 bottom
coater 82 conprises trou which is filled with a tackl_lrf|ed"3¥e
t he

car boxy|-at edF@3 &% oﬁﬁer#"é '41'!5& SdnRE 9RFtINT FEFLLM i /en
fabric insitsotesnh Zesd edr ed. h: reeésr I£St1}c&icﬁx Smtvihidte il i il Wdast o-

_meric coatl on the under Downsti r e rol

i s anot her Wc%ut Li&,dﬁ%{ f WWJC%E%% hée)gs tl{:e coat i ng

as previ ousl yo1ll sg8iske A r oext |b§g tmmbl |cmstl'aas éaidqust:eﬂ Hts t he bottom

coater 82t t Gy oy at ed
\%ﬁ‘t?%ﬁ Se sf ﬂﬁ ﬂ}é’ ot é:é)af‘?@éﬁs &%’16 reV| ous o °

el ast oner, e sur ace y coated
el ast oneri c heyie opating ¢mr@l¢1g~mdfer$ai€k|¢f gehe c%?lbrol)@«i atRerrsEesatheri c

composi { 1o §#Lond N 20gd Chs A EIAE | ¢ 1ea PO fiommiste derdmeki 11 ed

el astoner in this manner nekes the fabr|c ] ess d|ff|cult an if-
% ﬁsnee‘{

a thick coathdy oF ‘t’lh’edia%'%?‘??re%s cHif QAL 2T RFFE
fabric, and al soceaeres édstedrﬁmoelatwra@jnéteasufm mitttdﬂe dadeér where

oSt SR $al A UFLACR P (L Sode BFCck$ObEL bRRGa, For (s
carboxylated elastomer, which sets up on the surface of
15 the prevlously coated elastomeric layer without forcing
| the tackified, carboxylated elastomeric composition ihto
the fabric. Controlling the deposition of the tackified
elastomer in this manner makes the fabric less difficult
- to handle than if a thick coating of the tackified com-
20 position is applled to the fabric, and also places the
comp051t10n on the surface of the fabric where it is most
effective in adhering thé fabric to the rubber base. For
this reason, the carboxylated latex composition used in
the present invention preferably has a relatively high
25 viscosity:; for example, in the case of a neoprene_latex
composition, a viscosity on the order of 3000 to 4000 cps.
(3000-4000) x 1_0—3kgm"ls-l is used. In general, a tackified
carboxylated neoprene is applied-in a- dry amount of about
loz./sq.yd. (33.49 x-10. 3kgm ) O
30 While the inventive process has been descrlbed above
. with reference to the use of a doctor blade and a roll
coater, those skilled in the art will appreciate that
equivalent means may be ueed to apply the respective
1atexes to_the top and bottom surfaces of the bias.cut



the present invention preferably has a relatively hrgh 25 Viscosity; for
exanpl e, .in the case of .a neoprene | atex conposition, a viscosity on t o
order of 300Q to 4000 cps (3000-4000) x [err] lis used. In general, 27,
tacklfled car boxyl ated neoprene is applied.in a dry anount of about '
16z7/sq:yd. (33.49 x [err] ). 30 : gé?E&the I nventive process h en
de3cr|bed above with reference to thé‘u of” a doctor bl ade and a rol
coater, those s {%I led in the_art wil reC|ate hat eqU|vaIent means nay

be used to appliPRHE T éﬁrwq%@s B’etvﬁé't hath @M GRRIhCaHOFaces of
the bias cut mdaly ibe ddldctddPATIcN miniaied thehaimorin taRE Iso@hqr t@eans
be sel ected whi the A nt qof .shear. to which th tex is -
subj ected so as"ﬁ’{r.t!l':'{H q%‘edesat S5 15%2 ‘%?e?q%ﬁdsfobfsdlnsortuﬁo 5 S 1@8 le.”
Furthernore, 5 Yiveeflertant yoyasils mepttdmey a:he welex ltlleat Fam:ﬂh;ertﬂoe-el atexes to
the fabric wt g ont act
wth the tentsetiﬂlélI ns. l/g]%gﬁ%&% coa edr&\%etdﬁlythh t@gﬁ'r}f %’g%ee'la%se o%’er t he
fabric passes tqﬁ(ﬁﬁﬁtﬁ%hﬁ&ﬁmﬂiﬁh%ﬂﬁufqahﬂmﬂ the aﬂggﬁeoﬁbthhefeamb@Xylated

el-astoner is drjftH @ohd AHes HoftdctThiitrORMAeH 1S gigls.aS sensitive as

the first drying operation and is ty |caIIy conducted at tenperatures on
the order of 225 té % %Ffﬁﬁl efP tackidded elesmtomedr Ahegyer

air bl ower 92. farka:ztdtepa‘sdys ChaioRIgle & kcholh@n"ldtrlye.r@ ltornnetlhazun%etred edges'

et “shouns T4 Mot Y WS T T 30 A0 IR S
take-of f roll MGWMMtn@dmlmsoﬁlMeealsam fo.trstthdrgzaatgedp’ealartuon
and to * 20 fagidd tjaf Gl:y*ﬁ’l‘ill' cg; drul&efdat%r %en@e%‘?:%tre%f ol ARk Grlfek™
such as ponetherne IS i e ront r
225 to 27 F (107-135 C) The fabric passes from
_ drler 42 over air blower 92. 'As the fabric emerges -
15 from the drier, the uncoated edges are cut from the
fabric by suitable cutting means, such as rotating
-knlves (not shown), and the fabric is collected in
a batcher ‘or on a simple ‘take-off roll 94. To prevent
adhesion of the layers of the coated fabric, and to
- 20 facilitate handling of the fabric, a sheec of plastic
film, such as polyethylene, is supplied'from a roll
96 to separate the fabric layers. In this fegard,
blower 92 is used to cool the coated fabric sufficiently
below the melt point of the polyethylene that the -
25 polyethylene can be readily removed from the fabric
‘upen its end use. ' _ ,

" The latex comp051tlons used in the present invention -
may be formulated from_commercmally available latexes, and
contain-appropriate'amounts of additional components

30 employed in elestomeric adhesive systems, such as cross-
_linking agents, emulsification aids, antioxidancs,catalysts,

. fhickeners, lubricants, fillers, and the like, depending

on the coating'properties desired and the particular end-

use. A commercially available neoprene latex from which it
35 is convenient to formulate a neoprene latex composition



"~ pohYBhyl ene that the 25 pol yethyleng can be readily renoved fromthe
fab upon its end use. The | atex nmposi tions used in the present
“ifivent i on @y hesd ol futheed riasum ©ameentabhy izvdhiRdne Latexed3%add
contain appropriate anoynts _of additional conponents 30, egpl oyed, in =

el ast oneri ((Mmesmbﬂéon'}St-er‘rﬂ',hlsﬁjclkﬁ%xcﬁgg‘éalpisnlé %g’éﬁ{"s SOgddiSsi f ildhtion”

aids, antioxidants,catalysts, - thickepers, |uhri.cant iklers, ]

li ke, deperﬁﬁ%’gr%ﬁ’t € BEPPTFHS gfp%ti?’?egalaggi%?'g&%df ?ﬁé %gr tt‘liceuﬁ"g%ée% |
use. A comgial Ay gl hathenpRieneroel ae | eiBdiid el eSate i eni ent
to fornul atfe a neoprene | atex conposition for use in the present

i nvesti on it PiRovidéaneuniForh (doatimgPehirh pBrietrates twet gfam about

47% solids. In general, the neoprene |atex conqgsitiog gsed i n the present
i nvention ibsmiBsegnaad 1346y ithe dnker shicese At angaBric. ¢ ovide a

i f ti whi ch. trat 4 ha | N |3t ti
of the t abAASPRALE nLBEEenE TS ot Qerelon L ahe (breriiBrednastd 2 | 00
step of theddy i cRePifcRALIch (PRodasd 1o ldayioaad ceohemplieqathegarn, -

or fiber bundl®es,- and 1s a rel at y 10 | ow viscosity conposition in :
conpar i son ghe ttter éadpoyarngnomhfitenr bundiesquentd yispal red atd wely “
fabric. In _general, the pre-inpregnation conposition and #he conpos,j tjon
appl 16d at Lave viseesibit COFPRSETEIN o8 FOFRPATHIAM f FOnthee cOROSLt1ions

o o i osyhseesbtohy RTLRE' B, M ERSRLU STk AR
and car boxg}% ?)ééswjt:e%ggagag%&ﬁﬁ JBREPGSL¥L bR 28Id) tHPE YbhporEitd Pl C. 1IN

.commer ci a

.96 jq separate the fabric layers. In this regard, blower 92 is used to"
coigg:‘e coated fabric sufficiently below the nelt point of the -

> C

applied at the first coating station are formulated from
the same commercial latex. _

15 The carboxyiated'neopréneé used in the preSent inven-
tion are copolymers of chloroprene and an;ethYIénicqlly'
unsaturated and carboxylated.monomer sﬁch as methacf&lic
acid, acrylic acid, etc. In commercial latexes this _
copolymer may be accompanied by polyvinyl'alcohol, which.

20 functions as a colloidal stabilizer. A representative
exampie of a commercial latex that can be used to provide
carboxylated neoprene compositions for use in the present
invention is DuPont Latex.lls (E.I. DuPont). Again, the.

| carboxylated neoprene composition is formulated for the end

25 use and coating properties desired. Preferably, the com-

| position possesses a relatively high viscosity, such that
the coating sets up on the surface of the fabric.

A number of tackifying agents and techniques can be.

used to tackify the carboxylated neoprene copolymer and

30  elastomer in general. For example, it can be tackified by
the addition of a high bdiling aromatic oil as disclosgd in
U.S. Patent No. 4,205,559. The preferred means of tacki-

fying the copolymer, however, is to add to the copolvmer a




copol ymer -may be acconpani ed by pol yvinyl al cohol, whi-ch 20  functions as
a col | oidal stabilizer. A representative exanple of a conmercial :|atex -
that “can be used to provi'de carboxyl ated neoprene conpositions for _yse Lniji
the.present invention is DuPont Latex 115 (E.I. DuPont). Again," ' S
ca;?bxyl ated neoprene conposition is ferm#@ted for the end 25 @
coxting properties i - P r.abl y,. | m, It s ) S a
relatively high \e}:lascgcgr;{e;els’ nsl?él%%%a%'t )k?getg%g %%g tsaeggffglfiggnggﬁéﬁgu#ace of
the fabric. A nurthe leftteackiyPe ageagosinsasdiche gisnAguasacaRons rusetiatd
tackify the car byl gl i GRANUERR LA YiRsyaRARen co2bast PaREmbNCYEPET al .
For exanple, it can be tackified by the addition of a high .boiling aromatic
oil as disclosedB¥®-U S. Patent No. 4,205,559. The pref erred nmeans of

tacki- fying tgbeF;coPdﬁ/rEg{e xﬂa@u?:\a@tuﬁes dfo f&tﬂgﬂc@ tf:& ¢eRalFvEeing powkaCky
resin or rosin. Preferred tackifying agents of the |atter .t are-rosins
such as Aquatac SFRFRSTESSHn &qltrsdsiﬁ: E‘Eﬁuf’&@t‘h:}é’d‘ dﬁl‘ﬁé@ﬁ&mteofﬁ??r |
Panama City, Fla.pdrate pdlyeitiny lemefiactthiee nelopirane datlear coappBdtiongas
power ransmi ssion gLt il MASAREL W 9Ui L8eledGR52aROLE! Eno
polyethyl ene in the neoprene Trat'ex Conposition as a l"ubricant to contro
the frictional cdeEkiciThe peflvetdhyiene uped peisyat MElatd vedyd lpwsmglt

refatively | oy meldgehd sdagﬁem%ly% hadl Rd e el hledhs PBilxteelﬂggllene

pol yet hyl ene nelts and gra mgrates to the surface o t,  where

it is able to redies A aFFdUA Y MaTates itoh thrisuntacenpdr thft PBLEause
-ibf : the ﬂ)ef fi gi in&héhlfet fi{]'d. cits camb;ea;mﬁsa_dm Rih@h o@(ijaﬂﬂi@ilg@:tt olfS lfFugti-bEe .
ebt w gra t.he sheave in which it runs, .and the.belt wi reak upon
2 sudden start- UTTHS Stbp PHRF AR SRR b P e S 1oAY RE FBBFECOR.
coating, the pol ysdodemneton Highoms eudlelt is run, the belt will grab

15 the sheave in which it runs, and the belt will break upon

e and - .

a sudden_start-up or stop. By incorporating polyethylene
in the fabric coating, the polyethylene will continﬁously
lubricate the surface of the belt; The amount of polyethy-
lene used in the compositions will vary with the frictional
20 properties desired. Polyethylenes having a meit point
greater than about 215°F up to about 285°F (162-140°C)
~are suitable for use in the present invention.'
The invention is illustrated in further detail by the
fbllowing example of a prdce58for'formihg neoprene-coated,
25 bias-cut fabric. | | '
' Example -
An 8 oz/sq.yd.(271.5 x 10 kgm 2) tubular woven
fabric composed of 50% cotton-50% polyester threads
having a 35 in.({88.9 x 10 2m) x 35 in.(88.9 x 10 °m)
30 pick construction was spirally cut on a 459ang1e to

3

produce a continuous sheet of woven fabric in which
the warp and weft yarns weré disposed at 90°to eadh
other. The fabric was fed to a pad tank containing
Latex Formulation A (below), and .into the pad.



. rnﬂff dte the surface of the'ﬁé]t.. The annﬁntltf’polyéthi-

-
h -

»

ene used in.

".thé sitions will vary with'the frictional 20 properties desired.
Poly enes having a nelt point greater than about [err] up to about:
[err 02-

‘invention is illustrated in further
- _process for Latex Fommudatdnn- doat ed, 25 bias-cut fabric.
0z/sq.yd. (271.5-x [err]

140C) are suitable for-ugﬁ kn the.present invention. The
e

pol yester threads having a~35.in.(88.9 x [err] m X 35¥§h.R

30 pi ck_congifuct ﬁSA“’F(%s%D'sBE&B% idbp@ind 45angl e 10 pr odype

Polyethylene (same as in Latex Formulatiom A)

Carbon 3lack (Monocol 20-72)

35

tail by the follow ng exanple of a:
Exanpl e An 8.
) ‘tubul ar- woven fabric conposed of 50% cotton-50%

B x 10 m
a continuous

A
&Y

¥

sheet of woven fabric in whic and weft yarns weré di sposed . at 90
to each other. Tﬂmt‘eibram (frbut &. ﬁadDmhmkt):ont ai ni ng Lat ex
For mul_at i on A b o the,p Latex Forpulatipn A wet parts
Lat ex 9735A {8 %ﬁ@ﬂt@e 5P3331°n' '_ 218 l.at €x dbvail able from
| Eaéay?af"’???esanfﬂﬁ*éﬁ' she S R B E’é%‘iéé'x?’d’e) | *
4 sul fur KD 40 (zinc. oxzde) o -1 Fabritone PE
(pol yet hyl ene, nelting 50 10 - poi nt:~ about 219-F [err] =
Car bon BIac@U@NBHBCOL 20-72 ano 50 Chen1Cbrp1 Atl ant a,
Lo AR P e 1 T LT
10 point: about 219° F (104°C) s S -
Carbon Black (Vonocol 20-72 Mono 50
Chem Corp., Atlanta, Texas}—/
1/ 1In fabrics for V-belt manufacture, the neogrene
latex comnosltlons contain carbon black as am
.ils antlstatlc agent. _ ' .
’ The nlp pre$sure was adJusted.such t&at ‘the. total wet
pick up in the pad did not exceed 80%. | _
The fabric was thereafter continuously overfed up
to 45% onto a tenter frame,'and;was.stretched'in-the-first
20 zome. to produce a- thread angle of approximately 120°. The
stretched fabric was passed on the tenter frame through
the coating apparatus shown at the first coating etat?on
in zlos. 2 and 3, where: the following Latex Eormulatlon__
3 was applied to. the top and bottom faces.
25 . Latex Formulation B '
' w’e.'t-ga'rts
. latex 7354 | 28 i
A:monium Staatate (a dispersion aid) . 80
XD & ' o 4
30 XD 40 4
" Sul fur 1



.i,.

The Rt pt’es"suré Was-

pad. di-d 'not exc
to 45%onto a
produce a- thre
passed on the t
ceadting station
was applied to
parts - Latex 735
Stearate (a'dis
4 Sul fur

in Latex Fornul g
85 -22- Afte
passing itSthro

was cool ed to abou
then 5 coated W

cag boxyl at ed. ne
in Figs. 2 and’

50 RT.M Ml amnm:éyora‘aﬁ-dﬁmuﬁm{ Qnel . /301, 12_Aneri can
Q/anam de) . o :
- : wet parts
10 Water | | | /17—/1 . | 50
Melamme-fomaldehyde (Cy’nelL301, | - 12 '_
| American Cyanamide) , '
’ 'Catalyst 40- 40 (American Cyanam:.de) : 2.
15 slfer | 1
| .:,AQuatac 3005 (a Pme. :es:.due. ros:.n B - e
" "available from Sylvachem Co. B L
- | Panama City, Florida)
DuPont Latex 115 (carboxylated 120
20 rteoprene latex from E.I. DuPont) |
Carbon Black (“onocol 20-72) - - 10
This coatlng was subseque‘ttly heated to 250""'} in Zn) oven
* -and dried to a nonflowable tacky state. Upon leaving the
) | oven, the uncoated edges of the fabric were removed, and
| 25 the fabric was collected in roll form with a seoaratlon

—adj usted--such that---~t he:- total wet p| ck- up. in the->.

eed 80% The fabric was thereafter continuously yateyfed upﬁ
ent er, frarre :and. was stretched in the first 200ne to

ad angl e .of appr oxi rrately 20.  The’ Stretched f5

‘the top and bottt? .face

Q
¥c was
enter frame t hroough the” Tng appar at us shown at the first

N Figar? it ihg, Vpe Ekﬁggaotvéﬁ‘é‘%lggetor rm u?iéﬁ’{‘e 3

/state by Dassi.ng it through am oven set 282
per.si,on ai 30 "KD 40

ex:.t:.ng thg oven,. the Eabr?.c was coolgdmy@bmezfg) (%ép@ ak-
s e P ALl o Bhe Al iy e by

r coatlng, fapric was dri€d to a

fatesd wikdn tiel foll lowing LEpeR Bahhilecide @?\gea t%é{)tafféul ¢
apri Cc was

q&)({’%ré{ by blowi ng _air over the fabriT-
3 atad neoRyena datess nusiegoa 1h coaterand

e B o YRS lét?'"&ﬁg"aaé%né 10 varer o

sheet of polyethylene.

Having described the invention in detail and by

rererence to preferred embodizents thersof, it will be

apparent that wodifications and variations are possible

without departing from the scope of the appended claims.



Cat it st “40-40 (Anerican Cyanam de) - ) © KD 4

_,.(.2.-a. (\ rsqlsl!p{IH“I"r“I“ "III “ |“I . 90 avail able from Syl vacherln ég;?akgﬁarsrg%' |
Gt Zl orida)c DuPomt sLatex 115 (carboxyl at ed 120 20 \g_

" neoprene latex fromE. I. DuPont) Carbend® ack (Mnocol 20-72) N
10 O This coating was subsequently heated-to [err] in an oven and dried to;{‘
a nonfl owabl e tacky state. Upon |eavi 8GAIN8 oven, the uncoated edges of the -
.faoric were renoved, and 25 the fabric was collected-in roll formwth a
separati on dheetAofe lfAtpReRIcartedaRiff FeRGiDdPr ME9 B i on in detai l

and by reference to preferred enhodi nents thereof, it will be apparent that

_ nodi fi cati oF@IHFPLREANSRY SintehiahddiRawe i Fransiisthan dsddSting from the
' f.th ded..clains. ;|  —23- Al .. An el ast - ted, bi
Fabric tor ot HHe TUiG Aot CHER SRR ATRS BAERMODR DRSS on bl i s and
- the ke in uhigh sai 4 bias.f s hag ARRosd Surfases. qarn o fi ber
Fn q s BT ot’ i -

bundl es, an ers : a layer” uncured-mon-cardoxyl at ed: and -
o 'sar d 13br 1o dnd Tt Tar TRATEE RS A oGR NS B Hoh Hpca@i ettt aces
i Nt er sti ces difagialnbd AT fhed Alhd WA AN RPRAS A IdaGas @nd bei ng
substantially 10 dry; and a |ayer of uncured, tacky, carboxyl ated, . 3
el astomeri ¢ surfaces of said fabric and penetrating said yarn
or fiber bundles and said interstices of.said'fabfic,
said layer having pbpoéed surfaces'and beihg éubétantiallyu
10 .ary; and ‘ | -
a layer of uncured, taéky, carboxylated, élastomeric
_1atex-c6mpositidn over-coating said layer of uncured
elastoﬁeric composition on only one of said surfaces
thereof. |
15 2. A fabric as cléimed'in claim-l? in which said
non-tackified, elastomeric composition is a neoprene
composition, and said técky composition'comprises
a copolymer of chloroprene and'methacrylic acid.
3. A fabric as ciaimed in claim 2, in which said = .
20 carboxylated elastémeric latex compésition contains
_ a rosin or resin tackifying agent. -
4. A fabric .as claimed in claims 1 or 2, in which
said bias fépriq is transversely stretched such that
the anéle between the complementary varns or fiber

25 bundles is greater than 90°.°

_5; A fabric-as-claimed in claim 4, in which said



| at'ex conposition over-coating said |ayer of uncured el astoneric
conposition on only one of said surfaces thereé€of. “mm"mum E
clalaed i'n clalntl in which said non-tackified, ela uHB ""C
a,neoprene conposition, and sald tacky Conp95|t|on conprlse d'cdpoP g

©

chhﬁropreﬂe and net hacryljc aci -3.- A fabric as . clajned, aim 2, .
Wi ch said 20 IR xdie e’ePe‘F%%t’Eﬁl‘E? APt & G oﬁ?lc‘i)rﬁaé?’ﬁsca rosin
or resin tackif agent A fabric as-clainmed in clainms 1 or 2, in
whi ch said bia} f%g?t |%“?r§ﬁﬁﬂkﬁsely 'stretched such that ‘the angle

bet ween-the co ejgeg% _ ygsr nélg){m%be% Jd‘pupdlﬁ,? vh? S el & than 90. 5.

A fabric as cI angle I'es 1h the range

100-to 135 , ?%ﬂeéf@“ oﬁstfclpi@fe&%orﬁ i torf- corftd Al 1o Bre G Al dRS

in claiml, |n sal d’ elast omeric, non-tac |ed conposi tion “cont-al ns

_ponethyIene55aﬁ@dc§§5gﬁnbpg@@k 7.. A net hod for manuf act uri ng
el astoner-coated bias fabric having one tacky surface for use as a

reinforcenent pat exlraéthdsa PEVE M mAN RSt $H1my dFd 4 Somet-dderdd keiagonpri sing
‘the steps of: 10 a. ‘pre-inpregnating a bias fabric_wth an

‘el &stoneric | afshr tonpasing omme btatkpnsves s yEct nedehagica s thforcement
pre-i npregnated bias fabric; c. applying a non-carboxyl at ed -and
non-tackified néterial oinnrﬂ"@wmattetxammmmri drelts band thetekikd, said fabric -
in such a way that said conposition substantially penetrates |nterst|ces of
said fabric: ‘an@eppPbiy$eg the steps of:

10 & pre-lmpregnatlng-a bias fabric with,an elastomeric
iateﬁ'compositibn}
b. transversely st:etching said pre-impregnated
bias fabrie;
_¢. applying a non;carbokylated_and non-tackified
15 elastomeric latex eompositiqnfto both faces of seid'-
fabrie inlsuch a way that said cempoéition.subsfantialiy-
penetratee'interetices_of said fabric and prevides
a coating of-substantially uniform thickness; |
d. drying said coated fabric to solidify said
20 elasiomeric-composition; |
- t | e. applyipg to one face only of said coated fabric
a tackified, carboxylated, elastomeric latex compositioﬁ;
and
£. dryiﬁg said tackified, carboxylated latex
25 composition to a solid, tacky non-flowable state.
8. A method as clalmed in clalm 7, In which said

tacklfled, latex comp051tlon is applied to said coated



" a coat|ng—Uf—subs%aﬂ%+aLLy_un|forn1th|aness d.- drying said coated fabric

astonerlc conposition; e. applying to one face only
OEI n ,f ki fied,- carboxyl ated, el ast-oneric latex -
0 said tackified, carboxylated | atex 25-

. tion to .a SO|Id tacky non-fl e e state. 8. A nethod as cl ai ned |hi
claim7, in which said tackified, |atex conposition is applied to said b
coat ed f Bdipt e\ i be Sea i f AT EC | 5 teeares ]} begi b aa e¥zental pat h, and 3".3
in that said tackified, latex conpositjon i's applied to the |ower face of

sai d coatedP#bhr|%ndglnﬁth@@rﬁﬁP%st%¢%&f&§ﬁ4n1%€é¥n¢qmp9$ﬂ¥%ﬁ%h said 5

fabric is transversely stretched on_a tenter frane

- claimed in t$a#RPbiedohdr Fae nloveR FaFe et $3tp %ﬁaéﬁg SRkt

separatorsheet to the acky urfa e, of said fabric. thod as clainmed
in claim10?- cofpPEER é %Fm? r%%é?f§%%pi r oty ﬂbé? ﬁagie | ongi t udi nal

d f fab d d_f f b
127%A Mt nofRE e i) gk Fafht SOt R By BTG hot h

faces of sajg Tabpbendh!ls S didda MRMeigesid) egomﬁkﬂémmﬁ& | at ex

conposition whiTe said faces are in a horizonf position, and applying F
sai d el ast opprifiet akeXpCORPASH t9 tb8arppst EReetOfosend fabric by |
gravitationg? dﬁgchargg 139§%\y9ﬂ%0d a%gclalneﬂ in claim211l, conprising
the 20 stepscr supE¥E8Josas8i@l psbpi€Lic | atex conposition to the |ower
face of said fabric by transfer froma roll coater, and snbothing said
coating on s$aidA method as claimed in claim 10, comprising the

A nethod as

10 further steps qf removing the longitudinal édges of
said fabric, and collecting the coated fabric for
subsequént use. . | .

'12. A method as claimed in élaim 9, comprising the
steés of coating both faces éf séid fabric with said .

15 non—tackified, elastomeric latex composition while
said faces are in a horizontal position, and applying
said_elastomeric'latex.composition to the upper face
of said fabric by gravitational discharge.

.13. A method as claimed in claim 11, comprising the

'20 ' steps of applying séid elastomerig latex compésition
to thé lower féceIOflsaid.fabric.by_transfer.froﬁ
a r§ll coater, and smoothing said coating on said | '=_
lower surface. | |
14. A method as claimed in claim 13, comprising the -

25 steps of applying said.tackified, latex compdsition
to said fabric while the faces of said fabric are
horizontal, and applying said téckified, latex composition

to the lower face of said coated fabric by transfer



. ‘ e - ’ ' i
| ower .surface. 14~ A nethod as clained in claim13, conprising the 25

steps of applying said tackified, |atex conposit c while -
the faces of said fabric are hori zont al, and-ap Ilﬂ""g"'u]nﬂlyﬂﬂnle at ex
)osi tion to the | ower face.of said coated fabri c cbyttr@nssers ‘
f -coatér. 15. A nethod as clai med_i'nR® aim 14, conpri sing addlti .
tﬁansverse stretching of said fabric after applying said el astoneric Tatex

conposition to esoQfesai d fabric in step (c) and prior to said
drying in step ?P§Hto ﬁ%?%ta?% %ald fabric in a tightened condition. 16. A

method as clai med ips¢l aj p@eh6@RE 1 6180méd ANAVELSLh Y16} FEbm Iginai d
fabric in said step (b) 10 in such a'way that the angle between

conpl ementary yaaastQénailberahsvetes serebonindlOftsajérfibrid.afvenet hod
as claimed in claim7, in which after pre-inpregnating said fabric with
sai d eIastoneriapbayengcsapdsélasuomertcebate; cempdsitboncte shabfueezed 15
to reduce .the amount of wet pick-up fromsaid step (a). 18. A nethod as
clained in céai fe¢esi afwaatd fabuipi &8 sagp|¢cbfa§@eareay te sabfas- cut
woyen fabric. 19. A nethod as-claimed in claim?7, in which s

non-t acki fi ed eﬁﬁyﬁbﬁeFFcSFaPekdboﬁﬁo@P%PBﬁlpssélﬁegﬁPEﬁ% Fﬁt%xtt%Hﬁ%g??lon
and said tackified, |atex_conprises a copolyner of chl oroprene and
nmetshacrylic aci gondatiag. *apparatus for manufacturing an el astoner coated

bias fabric having ge t ckggﬁgrgggecéﬁgmﬁﬁsgplglgigggreég&§£gggggt

material in power- t rrsi
' transversely stretching said fabric in said step (b)

10 in suéh a way that the angle between complementary
yarns or flber bundles is about 110 to 120°.
17. A method as claimed in clalm 7, in which
after pre- 1mpregnat1ng sald fabrlc with sald elastomerlc
‘latex composition in step (a), said fabric is squeezed
15 to reduée”the améunt of wet.pick-up from said step
{a).. _ |
.18, A method as claimed in claim 7, in which said
bias fabric of_step (a) is a bias-cut woven fabric.
19: A method as claimed in claim 7, in which said
A '.20_ non-tackified elastomeric latex composition is a neoprene
| " latex composition.and.said ;ackified, latex comprises
a copolymer of chloroprene and.methacrylic acid.
20. An apparatus for manufacturing én elastomer
coated, bias fabric having-ﬁne tacky éurface, fo; use
25 as a reinforcemenz.méterial in power tfansmission
belts and the llke, comprLSLng-
a. means for moving a blas fabrlc in a generally

horizontal path of travel;
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bric_in.a general ly- horizontal path of

trave r imrersing said fabric in an el astoneric - '
KLy Ik O onmﬂ!"m(!mwgmg said path of travel, so as to inpregnate the
Lyar’n i ber bundiess 'ty sald fabric with said el astoneric conposition; 5;;;
" C. vafis for transversely stretching saisd fabric and mai ntai ni ng said P
fabric in a stretched condition as it ﬁﬁﬁbs al ong said-path of travel; d. W
a first applicator gean ST ELON ) ha [ ross said path
of travel for conti%Eou@?%giofégpgﬂ@gﬁgfgél%52? géﬁggﬁoggcgﬁboxylated and
non-{ acki.f| gdagtaRLPTE! EGmsuPOsLA! 8 10 hBPeLORioRy SHAIACsa0h said Tabric
as said-fabric noves along said path of travel; e. a second appli cator
means posit5enedadl0yesands exbeifbp8gRatoSenéaidrRabp pivérayghai®s 15
continuously-applying alayer of a non-carboxyl ated and non-tackified
el astoneri cifogpoai £appitowibtle $8PdSElacEomefisatdmpaPitions it noves al ong
said path of travel; f. a first scraper neans positioned beneath 20 said-
path of 3travel and downméaranfof smansvérsélmndtsetoniingpgdidator nmeans and
extendi ng across said path of travel for._continuously snoothing the |ayer
of el ast onefabritonpondi rabntainihe Haidofabuitain af stneticliedric to the
desired thickness, and for renoving 25 excess conposition;, g. . a first
dryi ng neanSep8itiepnag ihﬂ%@?@fe¢£°ﬂﬁmﬂ§%¢éaﬂ$bf°§aF§aY$lst scraper means s.

for drying said coated fabric; o L
: d. a first applicator means p031tionsd beneath

and ext.ending soross said path of travel for continuously
10 applying a layer of a'non-csrboxylated and non-tackified
elastomeric composition to the bottom sufface of said |
fabric as said fabric moves along'said path of travel;
e. a'second'applicator means positioned '
aBoVe-and e#tending across said path of travel for
15 oontinuously applying a layer of a non-carboxylated
and non-tackified elastomeric composition to the top-
surface of said fébric,as'it moves along said path
of travel; o
£. a first scraper means positioned beneath
20 said path of travei.and'downstream'of said first and i

second.applicator means and extending across said path

£

of tradavel for continuously smoothing the layer of -
elastomeric composition on the bottom surfsge of said
fabric to the desired thickness, and for renoving )
25 excess composition; B

| g. . a first drying msans positioned immediately

downstream of'said first scraper means for drying said

coated fabric;
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h, a third appLLcat6r means positioned beneath ard—extending across _said
path of travet for continuously applying a |ayer of, a tackified, _ )
carhexyl ated | atex conposition to the bottom surfaclil gﬁﬂﬂgﬂnﬁ L
fapric as it .noves along said.path of tréavel; i. 2 UASS
positioned beneath said path of trawelggand-downstream of sai third
appt i cator means for continuously snmoothing the layer of tackified |Iat
conposi ti-on on the bottom W sarfthiedoppdiidatoxt eeahsbpositdonkd desi red
t hi ckness, and for renoving excess conposition; and j. mneans for

col | ecting sai depeatdd anghexfending acrmssasaids Pashciodi kxaved &lxi m 20, in
which said first, second and third applicator neans include 15 neans for
preventing t he SORRIOMUSIYs APPIHIEGhRadBYSE Ofe 2edgekidiiedai FarRprydated

Apparatus as clained in claim?21, coppriising neans for renoving the edges
of said fabriclafgx °°mpa§a&r%§°a§ha£ﬁ°ﬁ§3m FUEER 28, setdwiegired20 said

means (b) isca. pad,. in that said first appljcation ans (,d) conprises a
roll coater,sifgﬁﬁaf 55(fﬁlﬂﬂﬁﬁsaﬁ&PPgaﬁeﬁdm§5¥ Pﬁ?ﬁﬁgﬁﬁﬁVses a rol
coater, and in that said ngans (C).l t rAr Wt faed. 24.

A et hod as clained-in clgﬁﬁ17 %hsﬁﬁaﬁ? 5%&%%eg{g% as.ppﬁégéﬁégﬁfabric is
| mpregniated wi e il SR |G R PaTHd | Wil 3¢l Qugl viscosity
than the non-carboxylated | atex ponpo?ition apgﬁﬁggﬁ n step c). -29- 25.
A nmethod as cl @hiR@ idppdl i¥aBo4 MeAndhifdt continuously smoothing the '

layer of tackified Iatex_comppsition on tﬁe bottom
10 éﬁrface'of said coated fabric to the desired thickness,
and for removing excess-COmpositioh;_and
j. means for collecting said éoated fabric.
D21, Apparatus aé.claiméd in claim 20, in which
Said.firsﬁ,.second and third:app;icétor_meéns include
15 means for prevéntihg thg compositions_from contacting
the edges of éaid.fabric.
22. Appafgtus as claimed in cléim 21, éomﬁrising

means for removing the edges of said fabric.

23. Apparétus as claimed in claim 20, in which
'% 20 said means (b) is a pad, in that said first application
) ‘means (d) comprises a roll coater, in that said third
( . o

applicator ﬁeans (h) comprises a roll coater, and in
that said means (c) is a tenter fréme witp ove?féed.
24. A method as claimed-in claim 7 in which
25 in step a). the bias fabric is impregnéted-with an |
elastomeric latex composition hgving a lower viscosity
than the'non-carboxylaﬁed-1atéx compoéition épplied

in step ¢).



)

'the VISCOSII” atlng | at’ex conp05|t|on isin the range .
(150- 350) X Hm ﬂmmugw”et hod as clainmed in claim25 in which 5 the

VS *the non | at ed ‘l-at ex conposition applied in step C) is
win nge (1300-2000) x [err][e =27. A nmethod as claimed in
- cl al n which the viscosity of. t tackified Iatex conmposition is 10 in™

-the ge (300024000) X HOtRolUAElcPaindd. in clAiferpognaghetni med in C|aI; }
7 in which step d) involves drying at a tenperature in the range 121-[err] .~
29. A mehBod¢igsoslhayned tnechmpae@ﬂatmnthabeiScemppsEtlonvolves drying -
~at a tenperature in the range 107-[err] 39 1A: Tethod as claimed in
claim7 or fisbihcthe ehageedlbo- BBQanllOn wkgmh She tackified latex . .
conposition incorporates polyethylene. 20 31. An el astonmer coated
bias fabric sub26anti ahl pesBoleasi nladmedi badchrim 2Bf énewbécho figure 1 of
the acconpanying drawings. 32. - A nethod_ as clained in claim7 and 3
subst ant3 al thea¥igepsiitydescthBesow-chrberElaged iBtFﬁecaﬂEeﬁ$5h9an 25
drawi ngs. 33. Apparatus for manufacturin el a coated bi as
fabric subs?&ﬁ#ﬂ&ﬁl}na§tﬁ8r€?n18e§8rFB@drﬁng:JE?@Peiego o¥f i Bures 2 and 3
of the accokgan}sné dr awi ngs. 7

-

27. A method as claimed in cléim'7 in which 3
the viscosity of-theftackified'latex compoéition-ié
lo in the range (3000-4000) x 1073 kgm~ls™1+
28. A method as claimed in claim 7 in which
step-d)_ihvolves dryinglat é temperature in the range
121-160° c. |
29. A method-és.clﬁiméd in claim 28 in which
15 step e)-inVOIVes'drying at a temperature in the range
107-135°¢. |
30. :_ A method as claimed in claim 7 or fabrié
as claimed in;claim 1 in which the tackified latex
composition incofporétes pblyethylene.

20 31. An elastomer coated bias fabric substantially

as herein described with reference to figure 1 of

.y .

the accompanying drawings.

e

32L A'method-as-claimed in élaim'7 and Substantiallyj
as herein déscribed with reference to the accompanying

25 drawings.
33. Apparatus for manufacturing an elastomer
coated bias fabric substantially as heréin'described'with

reference to figures 2 and 3 of the accompanying drawings.




