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WO 2004/ 005751 PCT/ US2003/019170 Title Power
Transm ssion Belt 5 Field of the Invention The

WO paaf00i7en rel ates to power transm ssion bel t SPCHES2008/019170

a pul |l ey engagi ng surface conprising a non-woven
region infused wwth an el astoner having a netal salt
of carboxylic acid. 10 Background of the Invention It
is known in the art to makejgower transm ssion belts
fromel astoneric materiats flavi ng an enbedded tensile
menber. The bel tBowemy THesomiidss imidlit-ri b, 15

toot hed, v-belt, or flat profile. The belts run in

pul l eys having a matching profile. It is known that
the rib flank swiclcbsodDfthé alifredBildr -V rib belts are
subject to sliding wear, tenperature extrenes,

nor#%ﬂ?, INYRGéAtRal Tahdtesi &9 oRaNeP0 FrAwEsiIfikan chedds

nedeld, 3o uspiings SOl A vcven

rechpacihfuaad belkh langeVasyormere hamthigors mdtakewelal of
factors, including the type of material contacting
Ca?@}%x%}ﬁhe@c% vfaces. These are currently 25 addressed
by i ncorporating a high | oading of various fibers
into the mx of the undercord nmaterials. These
fibers, or poBackaxownd:@fntherEnvembien when the V
profil e_i oy.g n rm.the [t _fromthe .
Curst Leertiapn Trad Gt Fag et dbgies | §2ansEssion
belsrbi findm one bd s t dree B0c bamet pol yher hAadieypoaad kmbedSed
This technique is _limted with regard to an L
Loyt he @SRG Tappr ot FOTL LS oRpYsi S HehYyn,2 aRyAsA ~rib,
toSUd ol Iipg 1kl i chirong) NOi §8o@NG , Sl i pRAge,e1ts alsQ in
creates a stiff structure that resists 1 WO ~
pullpyy CUB781g RCHaISI00® PraifiQ e .

It is known that the rib flank surfaces of V and

multi-v rib belts are subject to sliding wear,
temperature extremes, normal, tangential and frictional
forces that cause belt noise, rib surface sloﬁghing,
slipping, and chatter. It is also known that power
transmission capacity and belt longevity are functions of
several factors, including the type of material
contacting the pulley surfaces. These are currently
addressed by incorporating a high 1loading of various
fibers into the mix of the undercord materials. These
fibers, or portions of them, are exposed when the V
profile is cut‘or ground to form the belt from the cured
belt slab. The resulting surface is a combination of the
base polymer and exposed fibers. This technique is
limited with regard to an engineering approach for
composite design, and/or controlling friction, noise, and

slippage. It also creates a stiff structure that resists
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bendi ng, which can contribute to belt rib cracking and
shortened belt life. Representative of the art is U S

W@ ai0e005760. 4, 892, 510 (1990) to Mat suoka whi cPCT/US2003/019170

di scl oses a v-ribbed 5 belt having a surface |ayer
ben&PHRT | SING1R BYR- Falrd ¢ at out.er r
envuI anigggztoerﬁbggﬁbqé y ﬁ%d%gogghﬁhb%g$.cigg%§%% and
shorepnedehtati veéfef the art is US patent no. 5, 860, 883

1999) to Jonen et al. which dj scloses a power 10
RRckesgrbatiter o i by et 8 on - R b beyagye; no.

4,8baybng a rgdaber +60MEOSLLLAN dHddENgcBobyEr agenat sthed
nitrile rubber, an unsaturated carboxylic acid netal
belgahaviaad aak Uifeicgardiay 9¥e rasminde. s iRef e difeviaved sabric

e p j U. jcation .15 ser] n r
2t O BB RE T e s TGPPGS 30w SEELEHy CHEREY, o
rublserial nunmber 09/908235 filed July 18, 2001. Wat is
needed is a power transm ssion belt having a surface
coﬁﬂ??siﬁ@pﬁgﬁ§ﬁﬁ%gﬁvﬁat_ i & ein?ﬁEed“%@ ahatent no.
5, 86 288 9MRI1io® oG ONRPUIH 1aVe A0 8, PLadeheldliskad samPuNty, Qfer
20 netal salt of carboxylic acid. Wiat is needed is a
trapewessionr abeditsshavibel t shaviampzessurdrac e worpr i slager
-wpve erj ' it h . el astoneric
hav g Sind RabER. 2o EubE S m Haa BTt b Tt o e
nitpilear bayypkirc aehd tosatedateda shiiporpise. ad imetal
needed is a power 25 transmni ssion belt having a
salgyr pREeBoAPPIrIPRGSNBRIREYER- material infused with an

el REQPBRLLE GQMRAWRd AW MY &odURAGIL I ed, Gt + 05,

zinc stearate to reduce a slip nolse. The present
seriavemumrenedtls 1Regé nebbed IPrdumbPy f0Gheand U.S.

nyention_The_prinma a g % t?e invention,is é
AP0 7 50T 48R0 S ot "LTANE NP SLP BRZBEI ¢ LhEUI R K B 1 2RET-
COWRALSHBY nR@FredWasER RiweSd alrddimisad oM telah having a
el astoneric conpound 2 WO 2004/ 005751 _
sur e U2O0Rr 3oy non-woven material infused with an
elastomeric compound having a predetermined amount of
metal salt of carboxylic acid. What is needed is a power
transmission belt having a surface comprising non-woven
material infused with an elastomeric compound having a
predetermined amount of metal salt of carboxylic acid to
reduce a slip noise. What is needed is a power
transmission belt having a surface comprising non-woven
material infused with an elastomeric compound having a

predetermined amount of zinc stearate to reduce a slip

noise. The present invention meets these needs.

Summary of the Invention

The primary aspect of the invention is to provide a
power transmission belt having a surface comprising non-

woven material infused with an elastomeric compound
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havi ng a predeterm ned anmount of netal salt of
carboxylic acid. Another aspect of the invention is

W0 ooopioas7stde a  power transm ssion belt havi ng BCHUSIAY@19170

conprising non- 5 woven material infused with an
st.o I £..C ] r edet er mj ned_anount of.
hav%%?a% g§%§&gfg§§$%%€fﬁ?%hﬂgéﬁ%QF%xgé d%%tapgl?%f of $etc
acidnot her aspect of the invention is to provide a power
transnh%sion belt having a surface conprising non- 10
moeéﬁt Fer?ﬁPeFﬁfQ§@d ethlﬁﬁegFégPon%§idxboﬁﬁéﬁﬁée a
powBaV e rasnDr £0e:2 1 9 Ne dn AFPHAT 20fs B A STEMA £ 11 non-
reduce a slip noise. Qther aspects of the invention
wov@n| | & egdiadt ediritsedor widde obvi osbadiyomdrel ¢ ol towpognd
cripti of . t.he I.nventd on t he acgco nyi ng.
havgggw%nggéahﬁsﬁﬁ%hﬁ%;%%?%ﬁﬁnﬁﬁéggggpﬁgT1:H%€iggg%¥xyglc
acidegbomedoerpra SilAg aoner-woven material region on a
pulleg engagi ng surface. The non-woven region is
i nfOSERSHI t ASBRACCel At &Er i ENEBRPOAR. 1A predererifeda
pow8P0WHa i iMBd @dn 20e sl Ba@in&a%lb%?%fa(\cea%&nr#déiéir}féruxqgg—
in the elastoneric conpound during conpoundi ng. “The
woveapt alaggintiadf IgwluEmdy| iwsi i cen n ¢ hesedmst dorer ¢ompound

npaund_ si gni ficantl reduces or elimnates sl

hav BRSSPt e R iR F PR DR i gy Hestace
a sdipi deigeqQss-sectional view of the inventive belt.

Fig. 2 depicts the slip noise vs. sliﬁ speed test

reSEPEE. B ofi $ha diarantdep criny Ski paisitssl vaut
or SMé@e,S&@€go£Qr bQ#&an%%lp%Wi%%‘?Hggc§gﬁségke'oglgthe

4 depicts a test pulley configuration.
invéﬁﬁdbﬁOEﬂ@ltB@ThUﬁb@@BhQiﬁg?GraﬁéhgbLed Descri pti on of

th?hgnbggbggggon comprises a belt having a region
comprising a non-woven material region on a pulley
engaging surface. The non-woven region is infused with an
elastomeric compound. A predetermined amount of metal
salt of carboxylic acid is included in the elastomeric
compound during( compounding. The metal salt of
carboxylic acid in the elastomeric compound significantly

reduces or eliminates slip noise.

Brief Description of the Drawings

Fig. 1 4is a side cross-sectional view of the
inventive belt.

Fig. 2 depicts the slip noise vs. slip speed test
results.

Fig. 3 1s a chart depicting slip noise vs. slip
speed for a belt not having zinc stearate.

Fig. 4 depicts a test pulley configuration.
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Fig. 1 is a cross-sectional view of the inventive
belt 10. Belt 10 conprises body 3 and pull ey engagi ng

WO 2dwg/0d575unni ng in a |ongitudinal direction. BetT/Us®03/019170

al so 5 conprises load carrying tensile nenbers 2 that

[Tgpmglr %gtaélga n@éwﬂg@( oXbE Ble t%@&iﬁeﬂ g‘gis' e

f uFidger Icomprisectobersebt dosper sadw tdf oughoutntdecive
el ast oner.i terial. The elastoneric. 10 terial m
belE ot s SERBM - SEOEREFE® pBLyEhI br S eRBLARY HTRRAING
rib8f 4t hagaiand ithhei nRQuivlients qiBeldt i .mMpe1a SB also
conprise a jacket 1 applied to an overcord 8. Jacket
comnrhﬁwcéw SR YAl | kel kg | memp ray Lohadottion dkong
rqpri.at ui.yal ent, .fabri . Jac
2 G A B S R e EET RS g Epte T may
compai sei aramsdcbrasolpygkoer. pol yur et hane, pol yet hyl ene

and their equjvalents. Cross-cord, layer "7 is
adfaBEnt fo tEHSINSE meMOBIPE 1B acr 648°55wi dbh diigpRrsed

thr8&hhoutr 08$=C0d als@VBle rd d S matelistant | ajyey %Mﬁé@ic

so that essentially no 20 elastomeric materia
matpehelr tes coowsicer dEPNer SBRJur HRBRa rmpdldidigloroprene

process, the maint ai,ni.ng a_proper tensile er
andp%@ﬁ?ﬁ%n(ﬁ?tgﬁgg?hgn e%@?légéélggggﬁﬂpﬁ§br %e%ﬁgﬁ' may

als608phpse sWOwer akeRoN- E@yan edatey iaal ,ofdfcoanp) eJeket
porous tire cord. A thin gumlayer 11 may be di sposed
1 MY hEOMPEH S& 08s-THd T affeire¥iand eEndivi®tenteEsor o

d : ' : i nenpberss 2 a reb ol

o P The t ara T 8 e s K b 4 hey Sompriae S
compuirber aof theéebsophastahy opr dffidenassgui metdebyah, userch as

Fig. _1.depicts a nulti- 30.ribbed.profile. The bel
oylghd pPigiRskhRnde HoLVRGTELPRE S0SDERE b sRE A P Pey

engagspgchen- WeweR redi ®na§i 68t i $6S tanshasdomndid@y 2

of non-woven material co-mngled and infused wth, the
acrapast dnerigtht hefboblye 3 Anpdtri berasstperébylaver 7 is

substantially non-porous so that essentially no
elastomeric material penetrates cross-cord layer 7 during
a molding process, thereby maintaining a proper tensile
member position within the belt. Cross-cord layer 7 may
comprise woven or non-woven material, for example non-
porous tire cord. A thin gum layer 11 may be disposed
between cross-cord layer 7 and tensile members 2 in order
to cushion tensile members 2 and thereby avoid abrading
the tensile members.

Ribs 4 may comprise any number of ribs and any
profile required by a user. Fig. 1 depicts a multi-
ribbed profile. The belt may also comprise a single rib
v-belt profile.

Pulley -engaging non-woven fegion 5 comprises a
random array of non-woven material co-mingled and infused

with the elastomer of the body 3 and ribs 4, thereby

4
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WD 2004/ 005751 PCT/ US2003/019170 form ng region 5.
Regi on 5 does not have a discrete boundary between

W0 b@40037510ven contai ning area and the body 3PCDUS2008019170

the co-mngling, both non-woven nmaterial and

forrﬁilﬁ%t ‘1%{/ 1A €5 Presgil;gh & publey £N9agiRG SYr fTACe e

en region 5°may conprise a single layer or a
boupdaral iderwefenovent airdr-ayeres: ofonbaimbren aveter bad  the

th el ast Furth th -,
osiglietal U B PG B P

and uglégwwrsm@e@r@@@nal agng Se@§adng ¥AYEAce 9.
cloth 10 or textile. Since t ers conEr|S|n t he
nofomoYenen r 8§8éANale maahdmﬁmyrlofrq eht 88091 A dayeduces 2

plu QEE eaticon m'}q] gLL&Opoié%é’Es natgr al, Lreauency material

arnn i cS one In a nore honbgeneous
infus¢érivalth i eéa,stv»hen:ect hmatérb@ls ar é’umhheron ehtedhon-

These harnoni ¢s co se.audio 15 osc [l ation Qi se
wovaR Rl | 61035 cqiBhoy B |1 B0 onghasR tRGSELE < of

uniFoBhayi Rgpaketves pyllgysd AiBeRsWaeNin I 80h@¥en cloth
conprising randomy oriented fibers tends to

or §@b<§tldm| al IS}nG§npt1t1¢1e§éb@§@l | ¢ R B N0 R hRoviegR —woven
reg e I A‘@% a}it 099e§988e” tthq_sgl fle?dlﬁ‘c?%otﬁl%quéfeeéjtlon

ctlondf eris per neat | on ernal
andesuppéﬁtskﬂmcaatﬁrbﬂiCEmQQuﬁndyflharmanlbs used iwould
t he non-woven region to control the coeff|C|ent of
exPe¢T ctlifon? of e RARYICREPEScBAGLLLRE  noh-Swove HRPEG orie

f1b§P§ frbchiben Bedihicel . MyrREe PafdrmRfnitdhe Jdipbersd hatgio
i nfuses the non-woven region or rmay be applied to

oscthéatnon Woveneimeer Wall thefsordewastmmignaf aswel bedtions

way_ of., exa and not of limtation, frjction
of 5% f¥§$¥3n69-ﬁﬁgﬁlﬁ% &bxggen0| saﬁgyaphlteA ponTwoven
regﬂ@hybdempdehgul frad@omPTFEoriet@edt alfdbeand WadridrIS to
bl ends and 30 equivalents thereof. A friction nodifier
subfgynhl 861Y cONPPi 5B nBEEF 1 $AF1OBF - carboxyl i c acid as

I:el %He%ovgﬁs%d@qﬂ%r ehly T{EsHORMOVESs IR &1d akihe 4

ul ose based and has a
required frictional characteristic, permeation, thermal

and wear resistance. A friction modifier can be used in
the non-woven region to control the coefficient of
friction of the outer surface of the non-woven region.
The friction modifier may be part of the rubber that
infuses the non-woven region or may be applied to the
non-woven material before assembly of the belt.

By way of example and not of limitation, friction
modifiers may include waxes, oils, graphite, molybdenum
disulfide, PTFE, mica,l talc, and various blends and
equivalents thereof. | A friction modifier may also
comprise a metal salt of carboxylic acid as further
described herein.

The non-woven material is cellulose based and has a

basis weight in the range of 10 1lbs./3K sq.ft. up to 45



10

15

20

25

30

basis weight in the range of 10 Ibs./3K sqg.ft. up to
45 5 WD 2004/ 005751 PCT/US2003/019170 |bs./3K sq.ft.

wab@4pai7esi ty of the non-woven material is i nP€HES2003/019170

range of 100 to 370 CFM per ft.2 per 1/2" H20 AP. The

t hi ess.,of non- en reqi.on 5 is in the range, .
lbsdPS%g%ﬁ%%ﬁb.@ﬁ%nP fﬁ§9¥¥ngﬁﬁg%sr%ﬁﬁﬁﬂPY?Pt%%£ﬁﬁgﬁ%nés
in THU regtdONcEs1bn the 3ANgerwf p@80st 02 1045 @/bnch,oThe

tensile strength in the cross direction is in the
Ther drigeckisfs 660 £ 0 t2B0 ngrinotverAncexempl ar ysenipodt entcange

us a basi s, wei ght,,of 10 Ilbs./3K s t.; porosity, of
of 1o BR T R ot Tl T AR ety MRS, rafigiRe
dirierttilee neghiine the eebhga 550 gdnely; 1@nsi g islhengt e

in_the cross direction 250 g/inch. The non-woven
tensdsy | SeeHo soft WOGd HiF 5094 harbiwend 1 sFiigershe zpage

of %%ck%d@gd R} Aiheymatrix of the elastoneric body 3 and
overcord 8,” each separate fromthe 15 non-woven

r eginone$empl Hey s efbfodrimeart desesase badisuwbaght of 10

| qughi d chatter. T ib i nchud A,
Lhsg OB o Saros £t E r PRoERR, B, aftac e Ber R S0
Ap;bligngds andset yial et sthbengof i n O here 0 98R1 561 BOL S oh;

i
may include wool, silk, henp, cotton, and bl ends and
ten20lequs viadrentls fhertdaf . cibhes anbuattobnf i2A5dr sg lisedhi NThe

the rib elastonerdig may.be in the range of .01 to 20
nonsRATEN REE e MATRRE JRED 0 SbR e An
exenpeatsy enbadementditidd#zesin 01the SmRadtis fiber the

per hundred parts of:rubber. The non-woven regi on
elagitopwy i drosivatd b eeeiteeTdndi neadle pepebatagérofm the

noﬂuﬁ§yéﬁnigéfﬁ¥ éfx¥ﬁ6gk rgqf££€g %nﬁéggegggeiggr%ugk?ce
materi al’s. I s change had “Yesufted n i rpr oved "be
slopeifiergranad diieatveenhdrced fibeskl irage iand aendiargmat,

%pe undeﬁcord constructions. A ngg%#as [t of
CardoxPPL¥CEER  ( MPRATYRERY hePBded HPT B R IHe QYAROnERT

b1epAEP U EQuEPRL ERL sSkhR RIS ot RS Tl dahi ACEdpEE8dmay
in the MCA'may be selected fromthe group

incilude wool, silk, hemp, cotton, and blends and
eqguivalents thereof. The amount of fibers used in the
rib elastomeric may be in the range of .01 to 20 parts
fiber per hundred parts of rubber (PHR). An exemplary
embodiment utilizes .01 to 5 parts fiber per hundred
parts of rubber. The non-woven region allows a dramatic
reduction in the percentage of flock or fiber loading
required in the undercord rib materials. This change has
resulted in improved belt performance due to enhanced
resilience and bending of the undercord constructions.

A metal salt of carboxylic acid (MCA) is included in
the elastomer compound to control slip noise. The fatty
acid used in the MCA may be selected from the group
characterized as linear or Dbranched, saturated or
unsaturated fatty acids. More particularly, the fatty
acid used in the MCA may be selected from the group

6
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characterized as |inear or branched, saturated or
unsaturated fatty acids. Mre particularly, the fatty

wa@edodioossed in the MCA may be sel ected from t hePQr/osmo3/é19170

WO 2004/ 005751 PCT/ US2003/ 019170 characterized as 12
cha?c%%@@?’l%team tQ Zﬁfar%cﬁf oy Sl b@&(yl 28 a&é?ﬁ(‘m-rhgtom

fatty acid nay be sel ect from the group conpri
Carbamuﬁapaﬁdxdiy aclilus Eattudiacgd |may i be mﬂléﬁﬂéd from

o e|c ['inalei c a mti LC rga 5 ste

hear SERMEI ¢ COPBRER gorsla §Sga fﬁgFH aﬁﬂlgFenH§Cl%ﬂﬂng
lauequlVah?ﬁistlbefe@Ielahe.Iﬂﬁdléﬂb PObB @R c§aCha®faric,

the foregoing fatty acids ranges fron1apprOX|nate y

stegzise Eraghiidup Rheu 2oy |1y ey . aghésend blends
and! IRALANULAS, aL€opeperal Inhd Md hes ppe gé&heg 1AL o

the 10 1 nventive The fatty ac be se
thef r (;ﬁmrlEIg@ln@r oufrichar st ets zexjara@es:arf)nmyl | eppebdsmat &by

sa ers of carbo 2 to 24, but
44. %hgingﬂgﬁé 5F ! mor® c%Pbongﬁgé dﬁ&HQQQﬁﬁﬁﬁg .‘ghese
tempBsaturaketrd Ofen&XANPY €inCLHEI %p@%'a‘%lnljﬁ ﬂ\@{gﬂ Soflswgﬁie
with the fatty acid in the MCA may be sélected from
an@n@&b’el Rell-aA The A2ty 49igls A, g Belagt®] browl the

grogg F? f?éf QiQeJth? ca@%%%@ﬁ 9 mgébggtndﬂjbd %t'osame

i um M|um t5 t ani um ~chrons Um

numbamganéseanbumwahnmnﬂt12rﬁdﬂ@%" oppedvi Ry 6mév6f,more
adm u tin, , antinony, zinc, calcium

Carﬁﬁ&ﬁ@@“ﬁﬁP soaPH elit?ﬁ%ﬁ% poﬂa§§|unﬁnéﬁt§Féﬁﬁ§un1 for

exaMbAel, Scsedc Rctike i nventive belt, in lieu of the
fatty acids without a netal atom because fatty acids

caMetpARi biteperdkhdéhoureavty ancébasionene Tha metwal be

w1 SR A 5B SR CUB TS e CeLSL Taliel

VIIBYr eor HOMETerqf tabt yacidts notabhe) udinkg vkt ali aheat

. N be use practice the invention if the
llmgggFFﬁBnta%eéﬁ@ééﬁ@“of LWy d granomit he peEeRi@a,

molGBHEnARE OhadigindistNed jron, cobalt, nickel, copper,
silver, cadmium, tin, lead, antimony, =zinc, calcium,
magnesium, sodium, lithium, potassium, or aluminum.

MCA is used in the inventive belt, in lieu of the
fatty acids without a metal atom, because fatty acids can
inhibit peroxide cure of an elastomer. The metal atom on
the acid group inhibits the detrimental effect of the
acid group on the elastomeric peroxide cure. However,
fatty acids not including a metal atom may be used to
practice the invention if the detrimental effects of the
acid group on the peroxide cure are of diminished
importance to the product or process.

The MCA is present in the elastomeric material
formulation in the range of approximately 2-15 PHR. For
MCA concentrations above the solubility limit, for

example in the range of approximately 2 PHR up to
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30 inmportance to the product or process. The MCAis
present in the elastoneric material fornulation in

wo b@40e371§e of approxi mately 2-15 PHR For MCAPCT/US2003/019170

concentrations above the solubility limt, for
{pt I e qof Lt . PHR_up

Rz Sk el g o et Al ?%r%xol%natogl yh?% faca
prefiR s aadesherablie fport PowfothehdeMEA nqreserts mdgitde 5.

surface 9 the pbelt . non-woven region, 5. The excess
The VERC B HEChel T stIT abBI8 | T Craet o vt HF et apith: a
metPUl hEY1870§¥80va. The presence of the surplus MCA at

the non-woven surface 9 acting as a frictiona

not e @reAggd i antthe iswpPdues @R At pthei seon-woven

or, . ejn vV el t.,:Fhis is. e
sur Bl OB s 2% He et ot LS mPaiFded i Sunf Ly
impbonded tloet hel f@at tnpiae dpehfoambficeesaft the netwdntive

atom fatty, acid_bond can be easi| br oken, maki ng the
belfartyiidl ol ayAPLABFESS GO BEiHdingPorauses &iki Mg g atom

is aRatherdmEl alyeakdp BoiaexanBl eghon hey neLallic as a
surface of a pulley, thereby nodifying a frictiona
resghir dcher imetial Mg/ faditivon agfich heons f £hot ilmaleasily

haracter.i stigc,in thi ner or._elim es a

oo et PR Y Dol £ afd o TR Fey e FoP SURATS &

refepnteyt red i ensoahavemd@aPHRt@n, ovieir exc@a®legf MRA the
be present on belt surface 9 regardl ess of

metggi%ati RYTEeSer dtlur 2 wWAFthSKas &RCa8VEr s@%tiTeEn%n 2
fri@PiO8h1 1nbacactieniwkip a pull eydayiadiass of JOrauge

transmtting capacity. On the other hand, it is
fripeioesed thatactemdemticat ions thfist henafratary asidiscdessor

eli;hgn 2_PHR are gggom%gge sol gél't Iggit for.the MCA
THOTHES cF alt Ohel Do 35 R8Pl 1ot ReF Bog T fi PPAGCY-

aveblabichi tapriferdthetihAataddiee nONPURYeRND&der excess
of Smanay be Beetontelon boft "o AT 6" Lee e of
operating temperature, which has an adverse effect on
belt interaction with a pulley by a loss of torque
transmitting capacity.

On the other hand, it is believed that
concentrations of the fatty acids less than 2 PHR are
below the solubility limit for the MCA in the elastomeric
material, thereby limitihg availability of the MCA at the
non-woven belt surface.

As the number of carbon atoms in the fatty acids
increase beyond 24, the solubility of the carboxylic acid
in the elastomeric significantly decreases. For example,
benzene and cyclohexane have similar solubility
characteristics as the EPDM elastomeric material. For
carboxylic acid having 10 carbons, 3980 grams of
acid/liter of benzene are soluble. A liter of benzene

has a mass of roughly 876 grams. In the case of stearic

8
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i ncrease beyond 24, the solubility of the carboxylic
acid in the elastoneric significantly decreases. For

weanpdEs51 30 benzene and cycl ohexane have si ni P@r/US2003/019170

solubility characteristics as the EPDM el astoneric
acidetesi ahrbbak) %@ﬂ@oﬁﬂ'%?éﬁé(%PaXbﬂg/thgﬁrQ@n%eﬁyggé
grans of aC|d/I|ter of benzene are sol ubl liter
are gfolyenbene Apasna gagg aboveughkey sgtebghamy. limithef a
e of ;. steari 005 US2003/ 019170
mat%ﬁ?ﬁ%(léﬁca?bo% %ﬁ %ﬁg?aﬁé§% r%%éd/Fl?eF of’™ %
soldﬁmammenjareomelwﬁseSASnome g&g&ﬁﬁmm&hdheOsmLUMIWﬂdh
mat eri al gn a solvent the paterial cones

imt
rub‘%ﬁﬁ &r %%ﬁo&ﬁr% ntédfe £aBesPfn BertiRt I 19%he FGRS
matalidn Schubber Qi AsEepRLSet hi sm@nw&hﬁaeuhgﬁlw of
excess material on the rubber surface’ The hig
the sdlowbi kitrponf faheyl cwwicds bed Hoatst yvaa;wdslattb@s twer yoe
little t av bIe at t surface 9 of t
avallah%%v%ﬁ EEglﬁ#%#il i n1nP§hedns§Iu%v??t§e969nfhghe
dimihiigitesd cachabidtiem atéxls the (higkxeesmrdon?24atanberids

atons) results in_an over excess of MCA bei ng present
(1n $XEPRS sQff ade GFEAITe afams) r%ﬁﬁ#%ﬁ%sénoﬁnt@ﬁﬁér@ﬁﬂﬁ?s
of WHEN BOVRESCIE ARt Sn P! MBRELcAN BEASLARET ife 1t
material formilation for the belt 1s 15 as OWS.
regapvel 5% nulodt | obemgerxvmpd ar y wiridhi s adverséler echfifects
mt other possible formulations. Material PHR (Parts
per%ﬁﬁmﬁ%ﬁ%Ted el astoner) EPDM 100.0 20 N330 Car bon
blacke b2stdnBei st eRratkead. ForAlNGtdergy 9thEr 9eess is
Ol 10.0 TMQ Antioxidant 0.96 25 Zinc Dinethacrylate
Fﬂﬂﬁ@ﬁ@rder) & @¢ormulation i1s exemplary and 1s not

offered to limit other possible formulations.

Material PHR (Parts per Hundred
elastomer)
EPDM 100.0
N330 Carbon black 62
Zinc Stearate 5.7
Zinc Oxide 2.9
Process 0il _ 10.0
TMQ Antioxidant 0.96
Zinc Dimethacrylate (w/Retarder) 15.0
Nylon Floc i 4.8
Vul-Cup (60% Active) Peroxide 3.43

The MCA may be added to the elastomeric material
directly or formed in situ. More particularly and by way
of example, zinc stearate can either be added directly to
the rubber formulation or can be formed in situ by the
use of zinc oxide and stearic acid in the compound, which
react in a known manner during wvulcanization to form zinc

stearate.
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Nylon Floc 1 4.8 Wul-Cup (60% Active) Peroxide 3.43
The MCA may be added to the el astoneric nmateri al

walooaooi7yl or formed in situ. Mre particul arl yPentsivg3/019170

way 30 of exanple, zinc stearate can either be added

d'Tl@&“)iﬁrféntﬂ%erUb@@Itforc'&Hg%h QN 0f7£an Hestffe’&%%u

situ by the wuse of zinc oxi and stearic acid int
viscospoundhieh chmpr@‘a@is pmroe;elsmm neomecadendeging and
1 ul canization to 1; oSt ea]bdte 9.WD 2004/ 005751
e Us20b37 019176 *‘Fﬁéer anén i V156l EUESRBBEND HIRTVES

belbaguireduaed yyi $60sid)L Was CRetilpiayes rPrACeEHaNG dPrs1ip
calendering and mlling, inproves release fromnold
noiggr f e&,eéserarqwﬁrmeswhbéﬁt REGHIIIRY, §§Rélpngs torque

traﬁ&q}.‘géﬂ@n%nﬁ' bﬁggﬁééagv%w??n Oi se generation, while

provi di ng excellent torque ransm ssi on and enhanced
V RedgirdgngRedaradi ngl 4 fieoreé st onerite cimtler |1iad>rmulatlon,
r. convent i onal (gl ast oner

mul at
othe ol FPOREA T LPBE e cE kAL SBRE b aeP Gt F LY Sant | G5T G 5,2

ext¥Q¥E8s, Pi gMBRtS, 1Qnpliastidingey,s, sofdeners a@lérﬁ&ts,
i ke may be added according to comon r ubber

plapibeéssrfg pradtieservi t it depariihg frem tthe added
acceg%ggggt ﬁcE‘Vo %{nﬁ;@r E%b&%a'fﬁloeceééh?g EESE%FES without

nment e present i‘nvention astoneri c
deparatienigalfr@hsd:ma)rpmmtcarﬂnmmbimk &015 eplaagtliegi ziat , a
ntr oxi dant s, cur accel erators and cure retarder.

pre ’r’rﬁfir i arPTenbbBF neRESSF Fhe IF1ESEHCD,  the

elakPygatien, n{ah:%ra_'aQSt QYo CORpRAsAtLhON eRtbenal i ut, 4
preferably includes one or nore additional

plaebhveneronén@mxmé’rs,coﬁpéer tdase lag@itansesane, g. ,cure

;r I I oil's, wvulcanization agents, activators and
ret s

acce er at ors; scorch retarders, tackifiers,

pr EﬁeSSUﬁglﬁzdﬁieﬁC.ini rara Mewtiticsl i meeryv ebfi otiaé| ypresent

| oyed, to formelastoneric materials .

1nven ion, the elastomer composition optionally but
preferably includes one or more additional conventional
rubber composition additives, e.g., fillers, olils,
vulcanization agents, activators and accelerators; scorch
retarders, tackifiers, processing aids etc., in amounts
conventionally employed, to form elastomeric materials
useful in the practice of the present invention. For
exanmple, suitable fillexs may be reinforcing, non-
reinforcing, semi-reinforcing types or combinations of
the foregoing, and may include carbon blacks; silica;
clay; talc, etc. In particular, such fillers may be
employed 1in the practice of the present invention in
amounts of from about 0 to about 200 phr; more preferably
of from about 10 to about 150 phr, and most preferably of
from about 25 to 100 phr. In those applications wherein

static conductivity is desirable, such as in the

construction of various vibration dampers, the
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useful in the practice of the present invention. For
25 exanple, suitable fillers may be reinforcing, non-

WO edoafai7si ng, sem -reinforcing types or conbi nECT/ORM03619170

t he foregoing, and may include carbon blacks silica'

icul W
incOHREo IR, Be g nelrcebtt henBHelekt'| LS IREY , »
parﬁﬁlcaﬂamﬂtys mefmbm amws&d:mea&muhna%rpryxtem& oils

ferably of fromabout 10 to about. 150 phr, and
or rﬁ) Shr BFQFgﬁlsﬁngf alfdrs()nﬁ“é%od%pt??r%aollJ}OObﬁhrutHlﬁZtel%sbn

any@RRUIHGA I ONSMYARE 1 B. ¢St atiC {CONAYGLE VEDY ihr and more
desirabl e, such as in the “construction of “various

PreﬁﬁﬁﬁéﬂvoN&ddﬁpéﬂgmhﬂﬁQ dlor WOr DA DOBTHdn accelerators
PCT/ U 9170Q |ncor or at-i.on a SU|tabI .
and/gI %%Q%%/dge%c kmrrﬁ/ ol pgfatllcyul g?, e in any

conductive ac

suiPhbitbi eizens ard/qar @(ttﬁﬂdﬂso@ | 30 @ﬁrpteﬁh@d PROCESSHAGE
ai ds may optlonally be utilized in any suitable
SYSERBENt Mo, g.OP 1P Ed ldbo e 3CRYSthd Hbr 2y suitable

amoRR€f, er ably, upd o apoul, Mt Py vl caply ato%o%ally be

accel erators and/or retarders may optlona
utidigedyed in any suitable anmount, e.g. up to about 10

ph ystens may optionally be

M @g %ﬁlany ?ﬁﬁﬁggﬁ amount, e.g. up to about 5
phmh@aylrooémm@élyseme 19 bumzeq) METHOD &K drel in a
MANUFACTURE The inventive belt is built up on a

serygfdedl Lavers serFe3sbemeajer eveerastofecifc theerkotd 8s
1a181 %h%ll%%ltt I%aéhalsqﬁ&%if@[upon n‘?‘éﬁcceelcgc}ﬁ% is laid

toneric layer is e previ
upoapphee@ﬂemmuusMgwagpﬂmadjMa@aﬂ"7@ﬁbs&ﬁnﬂndﬂﬂayﬁm17 is

ercord 8. Tens ord lie Cross cord
N T Ch M S PR AR IR 2 2o ML e g
crokensblke gerds 3 .and g@fnp&ssrfeqr dd &b/aﬁj He | @I 0 $Oween

provide a cushion for tensile cords 2. The el astoneric
thepdanfdercofdr8fF BoRnAB P§Oﬁﬁeﬁoaéplhae/&rov“ermh@rder to

prob €Sl © cGOAEn?rolNt i1l |YEs 2PP! T Chd Qo1 Dge UL
undercord or body 3 is then applied over the tensile
cords 2. The final layer applied to the build upon the
undercord layer 3 is the non-woven material comprising
region 5.

The non-woven region may comprise one or more layers
of non-woven material. The non-woven layer or layers
have the added advantage of allowing gases developed
during the curing process to vent or escape from the
edges ' of the mold. Venting of gases from the mold
facilitates proper infusion of the elastomeric material
into the non-woven material, thereby forming region 5.

The belt build is then subjected to curing pressures
and temperatures sufficient to vulcanize and mold the
belt. For example the fabrication process may comprise

the following once the belt build is placed in the mold;
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undercord layer 3 is the non-woven material conprising
region 5. The non-woven regi on may conprise one or

woreeoe/obEyers 25 of non-woven material. The noPETMOSEN3/019170

| ayer or |ayers have the added advantage of all ow ng

gases d I duri ng t.he rjng. process.to vent, or
es%Zpe ?&%ﬁggﬁgngegggg St hggﬁ%Id} %%ﬁ%iﬁﬁm%fmﬁggesand
holfilom t fermdl do bamihutates proper infusion of the

el astonmeric material. 30 into the non-woven nateri al
t hér eby 1PEFRPEAG Pegidh StePe BERESBERI P4 s thRenoutside

sheimbkgcgegahgecaﬁimgsp&%8§gse§sigad t enperat ures
sufficient fo vul cani ze and ol d the belt. For
exanpl eaffherf abr iteat L6n pioeess, miywe@singe thee steam

f i 1 h I ildi I d | h | ok
orep 3 Uy 5304705 BT LReT/ isobts BIbI76C 1) BUMETafing 1hE°
210abeifrominside the nold and holding for 1 to 5

m nutes; 2) increasing the steam pressure on the
outdi deSUShEPLl TP5 301 5RgECoPIR¥5SEH 235 psig; 5 3)

afger 24eerl8sAhguliase sRehfay 4R SILEM PIHEISULE1d
on the inside of 'the nold to a range of 85 to 210

to psingsphprdgr pmgstoret0 to 20 minutes; 5) decreasing
thg stegngresi%reg nside the nold 10 tg atnospheri c q
pr %sure;céfaaecgeagV%gSI%%ns?ﬁ%ﬁFBnggﬁ §166Gt sitfe TR
to ERhdspheraknpspbenire;pressure; 7) quenching the
mandrel in a cool fluid, such as water; 15&3
reffovi ngueRehénfediSelamizik 7o CREImfddriel, sumteas
Watg%oled, the cured belt build is then separated from
thé mandrel and cut to the appropriate belt widths.
Thé)opt kemeviing $hapesiradebadhi eledkwiftrbmptbeessndrel.

pr %%%r%%o'%éjm%gggguggg Bgl%h%uﬁq%g%s then separated
from the mandrel and cut to the appropriate belt widths.
The optimum rib shapes are achieved with ©process
pressures on the high end of the range.

Hydraulics or other methods known in the art
(pneumatic, mechanical) can also be used to apply
pressure to the belt, in conjunction with concurrently
applied electric heat for curing in lieu of steam cure.
The pressure range for a hydraulic cure is 85 to 500
psig. The temperature range is 250 to 500 °F. This
method of curing broadens the choice of rubber stocks.

Application of pressure prior to curing infuses the
elastomeric material into the non-woven material. The
elastomeric material then occupies the interstices
between the individual fibers comprising the non-woven
material. This results 1n a region 5 of non-woven
material wherein the non-woven materials are co-mingled
and infused with the elastomeric material.

TESTS
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20 Hydraulics or other nethods known in the art
(pneumati c, nechanical) can also be used to apply

w@e@ss7e1to the belt, in conjunction wth conedr/Us2W0s/§19170

applied electric heat for curing in |lieu of steam

CUKR «Th Ss r draul i i.S 8
Lo TBage nEBEESSHEe | AR U A L EaBlbEa R o0BR1 "
conshirgctrdt hed ngf tdig i hgerbricadersed her ehodeel pf toubbrpare

st,ocks. . _Application o essur ior, to curin
they 1AYS §lﬁﬁeQ5?% t%ﬁg?igeﬁgﬁeWFﬁgogﬁt&Hﬂﬁaﬁﬁﬁﬁ%ﬁ) nen &
nonfabeEhalpullle, ebaskemerdcrimdLr i ahet hahOREIPE 881 ERBd
interstices 30 between the individual fibers

thecsdpPi SOAG St HENFREASY &Y ndterinyentiie bekul is radaced
L RS %l R f non-woven material wherein the non-woven
Slgnatér?gﬁégare co-mngled and infused with the
el @sktotresitc brdtterdcalp r IEEST Sl oW Q00 ®057bdss-cord 7,
PCT/ US20 /0%9170 Noi se, tests were condycted on an
™ Tary bel EPESASE r . Tsi Ag SORBTES S hifa SRt or

bodRr 8Yi U8l ¥ hencaBRANE rifien BvaRrt hugchebkamithh Mgty
Wi t hout zinc stearate on a non-woven pulley contact
sufhgcdryThed irenfitse itrAtcate B durted jgn noi s€o pulley

er at ed ; [ iV elt i ed, .
sysgggﬁifi?én?¥§pg$hég¥g£%§bgrgsc%nﬁ?%%b ang%ggF%€¥d S?he
drigrospuddry has gumiiayetetlpft €é0sinl.e ciitdsdZivér pulley

conpressioqgfection or body 3, and a non-woven region
opesagssdescriBedith: FFEe PienFhécHPFratipendise?idst A
tenk$ 160MMK e@fonz_;@mmspu%ﬁyie@y%en&hé drdiMRln PYLY ey .
has a 139. 7nm di aneter. e driven pulley has a
Bragiiagetier bheBOomnpliles didvahepuddissen opelaess tat #40Quce

. i ' 3C. ile lLoad. .
215 e L Sh | BhEPD TRL HRey AT o 8%y akng P

spethen sapplis@d<ldo Hdtavedir vgte pdleyadd tmdugeivsehi pulley.
between the belt and the driven pulley. A slip speed,
Thej sShtRsURetP Bet keI IR t Uid% hé dPiLgERPpereeyat 'a

midpoint which is displaced 5 inches laterally to a
centerline'between the pulleys.

The test results are as follows:

Belt ~ Slip Noise

Non-woven region without Zinc Stearate 111dB

Non-woven reglion with Zinc Stearate 83dB

One can see that the belt having a predetermined
amount of zinc stearate in the elastomeric compound in
the pulley engaging non-woven region 5 runs significantly
quieter thén a belt without the zinc stearate.

Fig. 2 depicts the slip noise vs. slip speed test
results. The test is conducted on the pulley
configuration shown in Fig. 4. For an operating
condition with 90° of wrap around the driven pulley #2 at
180N applied to pulley #5 in Fig. 4 and 600 RPM, curve A

indicates the inventive belt did not emit any slip noise
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The slip noise is nmeasured using a mcrophone at 'a
m dpoi nt which is displaced 5 inches laterally to a

wQQoogeoi7er | i ne between the pulleys. The test rePGUUSE03/019170

are as follows: Belt Slip Noise Non-woven region
hout Z| rate 11 dB Non woven regipn wth_ ..
Zle%€e§fseaf)at e§%§§8 lc?ansg tsha?v?ﬁe %elr?vyﬁwa\%hﬁ&e
reﬁhﬂﬁﬁﬁkﬂéﬁdﬁlﬁﬁhtEﬁﬁkﬁﬁe(ﬁréh§Mlﬁﬁiﬁ§Eﬁépaﬂhlfﬁies
elastonerlc conpound in _the pulley engaglng non- woven
rediidhr 53r ub? § gfPRirEanteRiclyin®t &l ithaRoaSBel ¥s- slip

spadd hauit éhﬁei't”‘ﬁo%t eRIALRy ik szt%engé’&és tofislkBst is

noi se vs. slip speed test™ 30 resu The test i's
al sonclurcdedt ed  tihdepuldoaylitdonsi giﬁaimmedshMm FngFi §. and

4,  For operati.n ndition with 9 ap around
on ¢ HRE QR har P By L83 AE L ChoGR APl 1 Bd Tl put oy HeETH A
indlidhted a0 $000REM iekiae aheliyndiciesderidvensti ve to

belt did not emit any slip noise 13 WO 2004/005751
APONIISKEORY 0991798 aSn Oafess of L BRING oft3FEP $pesgsur,

at °1‘5$r TS vALle et?ﬁ&ié‘&&&%c%kfgﬁoi%q%ﬁ ificantly

ransmttlng capabilities art eplc i ng
instdgsawi @ vsprsioximagpdyd ﬁ@Bda bett sbip haaperpzi feom
A st ear at e. Thi s_t 5 al so conduct ed nder

NAtSHY destri bedlmlegrerﬁ g. P2Tand DRCEHe pullPés) to

ap;ﬁmln%@ﬁy 0p fhiewn iduRid.B4inQUENEed thadielasiHildht
noi se i mredi ately increases from82 dB to

of afp”pqumqmtae& ya oBuRiB- hen svbrelde singsing starts to

h
SI gnlefl C%‘j: Iy 1 grr%ﬁséjséptagqlat Strig%%m?e o&isirg%ld%te? on

thesl spxspaed&yf roystappeexisimiel yirl. Biget ér.s peheseoudieys

(ms pp oximately 6 mis. Curve B indicates the
ar o R LR 111 o O GO S pbednt

o OISO LBD ORI Lo SPIEIS00
0- 20Nm, test pulley speed 400 RPM at pulley #2 clockwise,
and pulley #2 wrap angle of 20°. The pulley # 2 wrap
angle can be varied as needed. Before the test is
conducted the pulleys are cleaned with isopropyl alcohol
and the belt is run in for 2 minutes before data is
collected.

Figs. 2 and 3 depict the results of the torgue
carrying capacity test. As can be seen by curve B in
Fig. 2 and Fig. 3, for equivalent velocity ranges the
effective coefficient of friction (COF) of the inventive
belt is consistent with a belt without zinc stearate.
This indicates no loss in torque carrying capacity of the
inventive belt. Therefore, the inventive belt achieves
quiet operation without diminished power transmission
capacity.

Several non-woven/MCA combinations are effective in

reducing slip noise. The non-woven material composition
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are nunbered 1-6. The test conditions are anbi ent
tenperature 90F, belt tension 180N at pulley #5,

W o0ogas750- 20Nm test pull ey speed 400 RPM at Ppai/us3003#@19170

cl ockwi se, and pull ey #2 wrap angle of 20. The pul | ey
#2vvra 20 angl e can vari e ee Bef ore the
nBnconéfu%t ed T he pulﬁneyslzﬁlrczL C egﬁgod V\f?%{ ood,” a
haﬁoﬁ@pﬁmﬂft&bmﬂwhleﬁad bh%cbﬂiv&odcﬁ/sfyﬂthdtjfcorbﬂend and
m nutes before data is .collected. Figs. 2 and 3
2 HePt cheprRwoodsyl t Shef fpllréowapau@rezseé%wwﬁ@ agparrrpn
CO]T%p%%Iltl'%ﬁl Pc?s SE zpiye %tv%ﬁéféd %Q ll%nlaJHjCJ.%rgs 3,
or equival ent velocity ranges the fective
coeffi cifanitwdodricti on (CORamiwddwe i nventive belt
IS o_s}itegt wth a belt without zinc stearate. This
i N3 in torque carrying capacity of the
30 inventive bedgd. Therefore, theg nventive bel tgy
achieves quiet operation w thout_ dim nished power
transm ssi on °@&pacity. Several mi®woven/ MCA 0%
combi nations pse effective in reducing slip noige.
The non-woven naterial conposition 14 WO 2004/ 005751
PCT/ US2003/ 018a%0 wused in non-wd%en region 5 ne30%
i ncl ude 100% ioftvvood a hardwogd/ softwood bl.end, a
sof t wood/ synt$eti ¢ bl end, and a 100% har dwood. e’
foll owi ng arepexenpl ary non-\/\ovemog}g)rrposi tion rgatios
and are not offered as limtations: 5 Softwood
Harﬂamoﬂors@@@ngyﬁﬁﬁéprsc arg QORI 096 B1l509:-58Y4 09 of
a fadgd 200 09180 #0830 b ok GAI0 dobol £Pod904na
oregoing ratios are offered as | ra |ve Nl
are not offered by way of limitation.

o M3 O Q W

The synthetic fibers combined with the softwood in
the non-woven synthetic softwood blend (D,E) include
aramid, carbon, ‘polyester, polyethylene, fiberglass and
nylon and blends and equivalents thereof. Other organic
fibers that may be used with the softwoods may include
wool, hemp, cotton, and blends and equivalents thereof.
The 100% hardwood composition (F) may be accoﬁplished
using a wood flour or highly processed pulp.

Although forms of the invention have been described
herein, it will be obvious to those skilled in the art
that wvariations may be made in the construction and
relation of parts without departing from the spirit and

scope of the invention described herein.
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a range of ratios for non-woven | ayer conpositions and
15 are not offered by way of limtation. The synthetic

wo pdenes7spnbi ned with the softwood in the nonP@DUSINN3/019170

We

- HRGndT Uim St%eartdt S04

synthetic softwood blend (D, E) include aramd,
carbon, polyester, polyethylene, fiberglass and nylon
and bl ends and equival ents thereof. O her organic 20
fibers that may be used witlaihe softwoods may include
wool , henp, cotton, and bl ends and equi val ents

f . The 100% har dwood conposition (F) may be
ac R ishgd; Usifpg a wood flour or highly processed
pul p. Al though forns of the invention have been
deskrdpedom@y ilsdngi gn i elabtbmbeiobwiadiesritad tdmdehaving

kill.ed in the art . that variations, be made in the
LS PRSI S <A SRR Ot P IR, e
far ogubbeasphi bl yantbn-geops Of ckbesibpyent i iy desgrkbedeq
herein. 15 WD 2004/ 005751 PCT/ US2003/019170 d ai ns
PeiacaR the APl HFFATig: 5 a body conprising an

Last i C [ Vi il er, -
ey | AR fong: ¢ Bnar crraapray: | FefFlCiRving o
substide,i athy pohippr engagiogs-meoricdd ayanpdisiposed non-
adj acent_the tensile mhers; .t he body having a pul |l ey
SRS A5 11 HHASTS & o R0 1S CQRE Uyt 1l
MAAGH 1IN0 HRH 10N G ISIING 237 iR -2 WAHRIY MRYRIIR); and
infused with the elastoneric material; the
dlheps toleT  @evek @ rmati e hisdd ngg el ®g ber preddraghiand ampant

| ast j-C t.erjal A : r term ned anount of
gﬂfrgat g‘[g%’{a tg%@cdafgg%%%aég gi.cei%g 2. The belt as in
claim1 wherein the netal salt of carboxylic acid is
selected from zi nc teargge, cal cium _ stearate or
i

ﬁ&lellgn Bbeaﬁ?etal salt of

carboxylic acid is selected from zinc stearate, calcium
stearate or magnesium stearate or a combination of any

two or more of the foregoing.

. The belt as in claim 2 wherein an amount of metal salt

of carboxylic acid is in the range of approximately 2

to 15 parts per hundred rubber.

. The belt as in claim 1 wherein the carboxylic acid is

selected from lauric, myristic, oleic, linoleic,
palmitic, margaric, stearic, arachidic, behenic or
lingoceric acid or a combination of any two or more of

the foregoing.

. The belt as in claim 4 wherein the metal is selected

from beryllium, barium, titanium, chromium, molybdenum,
manganese, iron, cobalt, nickel, copper, silver,

cadmium, tin, lead, antimony, zinc, calcium, magnesium,
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two or nore of the foregoing. 20 3. The belt as in
claim2 wherein an anount of netal salt of carboxylic

wa@eood/0oFsi n the range of approximately 2 to 1BCPHF1083/019170

per hundred rubber. 25 4. The belt as in claim1l
YOI &hN thes R hexY! '§o@§é§lﬁ Sanected o AU, o
myristic, oleic, linoleic, margari c
s@mhxnatlanaoﬁldny tbehenlmooe oElhgecéoregamnd or a
conbi nation of any two or nore of the foregoing. 30
5. The belt as in claim4 wherein the netal is
6. Bebegked A9 oM berylhi umwhealdivmerd t @anbdRy CIE OBEHA) is
| ybdenum  nmanganese, iron, cobalt, nick ¥
@nev@psseéédﬁgurﬁgrqm rEbewhd]2ameitheny atams, t%aagpu*m 24
gggﬁl Pb 16 WD 2004/ 005751 PCT/ US2003/ 019170
odi um tﬁlUﬁ] pot assi um or alum numor a
conbinatlon of any two or nore of the foregO|ng 6.
e belt as in ¢laim1l wherein the carb acid is

7. B B et o B ahn e 15 hatEin atphs B3oabgmeric

ﬁéte§@5@0n3§$0n§elgctghe Qﬁkﬁ1a3EPBMC|aHNB§ whegei n o
the el astomeric nmaterial is selected fron1éPDNl HNBR

sBRorgpreng ekl ér gembdiaadricn conamat iwh of mayet wé dhe

gﬁ 8§n he foregoing. 8. The belt as in claim3,
non-woven material conprises a

conblnatlon of softwood pul p and hardwood 15 pul p. 9.

The belt as in claim3, wherein the non-woven materia

8. TBApPPRL&s aSofitwsdd iUl P WoeuBinThBShBPR-HSVER ER&Rmial
ggmﬁ@%@bn at heorof f00sh PHEP s F RIS 83169t 408 ntddwood

The belt as in claim3, wherein the non-woven
pulp

9. The belt as in claim 3, wherein the non-woven material

comprises softwood pulp.

10. The belt as in claim 9, wherein the softwood pulp

comprises cotton.

11. The belt as in claim 3, wherein the non-woven
material comprises a combination of softwood pulp and a

softwood pulp and synthetic material blend.

12. The belt as 1in claim 11 wherein the non-woven

material comprises from 0% to 70% of the softwood pulp.

13. The belt as in claim 12, wherein the synthetic
material 1is selected from aramid, carbon, polyester,
polyethylene, fiberglass and nylon or a combination of

any two or more of the foregoing.
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material conprises a conbination of softwood pul p and
a 25 softwood pulp and synthetic nmaterial blend. 12.
wab@4led7si as in claim1ll wherein the non- wovenPCT/US2003/019170
material conprises fromO0%to 70% of the softwood
14 .PUkRe %%1%3-aghei%?|kl inﬂn39|ahﬂkléinmhgﬁg'nngggwoven
synthetic material I1s selected fromaramd, carbon
patgestercompoi yes hgl enebihebérgl asshandwogtiopubp and a
coppi nat i on. of ny. t r _nore of e. foregoing. 17
S Su0a7005y8 12 R tkbBe Sl 8181505 2k Sarenal t 26 in
claim3, wherein the non-woven nmaterial conprises a
conbi nati on of hardwood pulp and a softwood pul p and
15.syfheet ke liat &8 alimol ed@ins B5. Vherpént A8e nnenakgiven
[ - - n jal conprises hardwood
%ﬁF%QE§g.Q?%€§%§?$ §§¥?n08 a%ﬁ?gf wherein the fiber
loading is in the range of approxinmately 0.01 to 5

parts per., 10 hundred, rubber., 17, The belt as_in claim
16 B2 IR RELE i Pt ot Bonpr TABEeR Hapt FLPrposaading Ts
phofine. rhagh8. ofheapsréxagatan ¢l @.m13, twhes eighdhe per
region conprises a v-belt profile. 19. The belt as in
eraflned, rwhketin the cross-cord |ayer conprises woven
material. 20 20. The belt as in claim19, wherein the
cross-cord layer conprises tire cord. 21. The belt as
17.i n THaivell, averei alidhe Pyl keyrengaghs8greddonegiotprises
further conprises a frictional nodifier. 22. The belt
asMphtEraihbed, PHRELEPN the frictional nodifier is
sel ected fromwaxes, oils, graphite, nolybdenum
di sul fide, PTFE, mica, talc or a conmbination 30 of
18 .any'hevd et oy elof ctaenf 8r egbengin2B8he Thegbeht caspirnses

¢l 9LpL5 vheLei foan amount of metal

19. The belt as in claim 3, wherein the cross-cord layer

comprises woven material.

20. The belt as in claim 19,‘ wherein the c¢ross-cord

layer comprises tire cord.

21. The belt as in claim 1, wherein the pulley engaging

region further comprises a frictional modifier.

22. The belt as in claim 21, wherein the frictional
modifier is selected from waxes, oils, graphite,
molybdenum disulfide, PTFE, mica, talc or a combination

of any two or more of the foregoing.
23. The belt as in claim 5 wherein an amount of metal

salt of carboxylic acld is in  the range of

approximately 2 to 15 parts per hundred rubber.
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salt of carboxylic acid is in the range of
approximately 2 to 15 parts per hundred rubber. 18 WO

wWQ@e@40a057751 PCT/ US2003/ 019170 24. A belt conpeT/852093/019170

24

25

26.

27.

a body conprising an elastoneric material and having
tensile nmenbers extending in a |ongitudinal direction;
5 a substantially non-porous cross-cord | ayer disposed

-adpabent theptemssinige menbers; the body having a puIIey

Podis ”gaﬁﬁﬂkigﬁﬁai%ﬁn&aﬁ%&ﬁéﬁ? PP et pe et SR g

the sehasmem®ere MBiteidahng 1 tho%ba$h@H%buCd@%é@ﬂﬁﬁn,
having a fiber | oading; and the elastoneric materi al

@avw}@s%arp%@lb%.‘ér AeP it Crofs z¢aEd stlearedt edigposed
Q&ga%%lntt g J &},h iy gne\Mg)%resl n an amount of zinc 15
st

arate is In e range of approxi mately 2 to 15
[rduret sboﬁgr Hnamﬁmgd a ubplbérley26endadehy conprorsi n@vmg a
body r|S|n§ ii el astoneric materi al and,havin%
tpér% BENGPAGIM AT TFERGTt ChTHAT T Hi TRt Bﬁn

ks h@r&telﬁlahy iRGArRQS QU ICOSS =0 QIsd dn2iale dHaRased ;
adj acent the tensile nenbers; the body having a puIIey

émgagilag toagiter makaTy heréidl @, e ipUidasii nsrig @gichg
2
i RS R B A S B TR ERL Bk 3% Eroun

et erinal shavdinagea fi ber | oading; and the pulley

engagi ng region having a frictional nodifier at a
pul | ey engaging surface. 30 27. The belt as in claim

26aengd v the Trhcldional 2 Mdbhbeh s Sahgehed df 0finc

Zi nc stearat e, calcium stearate or rragneS| um st earate
ptearaombi maihohhef range pfoapprovievabélyhe for égoprgts

%gr hundred rubber.

A belt comprising:
a body comprising an elastomeric material and having
tensile members extending in a longitudinal direction;
a substantially non-porous cross-cord layer disposed
adjacent the tensile members;
the body having a pulley engaging region having a
profile, the pulley engaging region comprising a non-
woven material infused with the elastomeric material;
the elastomeric material having a fiber loading; and
the pulley engaging region having a frictional

modifier at a pulley engaging surface.

The belt as in claim 26 wherein the frictional
modifier 1s selected from =zinc stearate, calcium
stearate or magnesium stearate or a combination of any

two or more of the foregoing.
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web@gmaireri ¢ nmaterial in the amount of appr oxP@BUSLY3/@19170

"28.

29.

30.

31.

WO 2004/ 005751 PCT/ US2003/ 019170 28. The belt as in
claim 27, wherein the frictional nodifier is in the

to 15 parts per hundred rubber. 5 29. A belt
COFREI SihAgE aaé)ocm Ceﬂan%fnswﬂ an, i SJI%SJ Om%'h' C PRigfiglan

and having tensil ers exten
mqﬂkﬁlQM|mallm|ﬁhﬂ|€¢@st@m$mbstmateahby mmwtmﬂommount

0 cord Ia o) dj acent, the tensile
%éﬁ%%?% Jﬂ?? bg HgsEﬁﬁgﬁi&ﬁ#e%”%é%ﬁélﬁﬁp¢%51on
having a profile, the pul | ey engagi ng region

conprising a non- woven material infused with the
elésPéﬁﬁrF@m@Eﬂéﬂﬁ@l the el astoneric material having

adL. t rj | vin

2 ey Lopdlaginandy e sl ARLEIET e, R ! A D00

behslas mambbasne%twhdﬂegn1anaaﬁanghtuﬁlmancdlsbeaﬁ@he
[ the ra ? of ap rOX|nateI 2 to 15 parts _per

Rt Fibbar Y 263 T POROHE] (o r?%ﬂmglaa’e&od@lsposed

g@ﬁgbbﬁtngh@nt@h@gQ@nﬁémgeggterlaI and having tensile
menbers extending in a |longitudinal direction; a

5hBstlapdy alhay em- por Bubley ossnaorhd aywyidirs pbeedng25a

BRREErRG reh O he ng aeopTar FRE SR e R B B G R

wegennmanﬁmﬁasiﬁ@fasean1%bvehenanastabekmEU&gdethm
ﬁg oneri.c material;. and 30 the el astoneric
Eefi QIS REGEHG H‘aﬁreé&ét]-erVhea gnbuRET dpagipg; and

@h@a@a%to%%r\é@ 2004/,0037 5L RGH LéSZ&P&é%@QHQHe&”ZamJQ&

belt as in claim31 wherein an anmount of zinc stearate
€ kancheteamgéeof approximately 2 to 15 parts

The belt as in claim 2 wherein an amount of =zinc
stearate is in the range of approximately 2 to 15 parts

per hundred rubber.

A belt comprising:

a body comprising an elastomeric material and having
tensile members extending in a longitudinal direction;
a substantially non-porous cross-cord layer disposed
adjacent the tensile members;

the body having a pulley engaging region having a
profile, the pulley engaging region comprising a non-
woven material infused with the elastomeric material;
and

the elastomeric material having a predetermined amount

of zinc stearate.

20



10

15

20

25

30

per hundred rubber. 5 33. A belt conprising: a body
conprising an elastoneric material and having tensile
woreobeoFsext endi ng in a | ongitudi nal directi onPCT/UR®03/019170
body having a pull ey engagi ng region having a
32.pr afid epelhe apuldeYcERYATIZNY FIEGH O CQAPR A 800 ;e
10 woven material infused wwth the elastoneric
peeRERBE; 1st he Shasranegei ofmaperpalimbaeilyg2atbi bér parts

g@dﬁﬁgarggd uEggrelastomsric mat eri al having a
redet erm ned amount of a metal salt of car boxylic

acid. 15 34. The belt as in claim33 wherein an anount

of nmetal salt of carboxylic acid is in the range of
33.appr Beltat NP BLRIRIS parts per hundred rubber. 35.

Eheobght g iy rﬁr?""ei‘@@(:?ﬁ@rﬁg_e A Sal 1, of ha%gng
carboxylic acid is selected fromzinc stearate,
c@naiidm Mg exdrentdgieesitum steearidgtueligrala direction;

[ ion. of .any _two.qr _nore of .the foregoing. .36.
%ﬁ%pbgﬁbbashgﬁlg ai%n B3N ePRITRE Ear Bodd T ¢ BRoiidd @
23 dfd 195l echedphil 08y | UGG nGY Mefilch @br@h€h s A0k ehen-
palmitic, margaric, stearic, arachidic, behenic or
WOGSe 815 ' HAd 101 U oo iithiattiien g shmpanics g tesrie lof

far. ' ; . The . [ [ erej
e R R S )
ttinteard luerg t arbgroing umg te micd iy bidenilimy  aBpgadesermined, amount
cabal t, ni.ckel.,. capper si.l,ver, cadmum tin, |ead,
g%?ianﬁdﬁfalzisﬁcl,t St GARC*Y3 £ WBS604/ 005751
PCT/ US2003/ 019170 rmagnesi um sodium [|ithium
potassium or alum numor_a conbination of any two or

34 .nplé&cofPehe fdrdgoirdgime33 THeepelr a8 ianindi neB5metal

4L hero £OMpLi$iRg, 3. 5 supstantd al by nopy por qus

cross-cord layer |sSosed adjacent£¥he ?%%sif@nge of
aprbexsmaB8ly Thetbeld psrisn oéai hudd@raber@bive t he
non- por ous

35. The belt as in claim 34 wherein the metal salt of
carboxylic acid is selected from zinc stearate, calcium

stearate or magnesium stearate or a combination of any

two or more of the foregoing.

36. The belt as in claim 33 wherein thé carboxylic acid
' is selected from lauric, myristic, oleic, linoleic,
palmitic, margaric, stearic, arachidic, behenic or
lingoceric acid or a combination of any two or more of

the foregoing.

37. The belt as in claim 36 wherein the metal is
selected from beryllium, barium, titanium, chromium,
molybdenum, manganese, iron, cobalt, nickel, copper,

silver, cadmium, tin, lead, antimony, =zinc, calcium,
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cross-cord |l ayer conprises tire-cord. 10 40. The belt
as in claim35, wherein the carboxylic acid is at

wo e@gose sel ected fromthe group consi sting BET/US2003/019170

car boxylic acids possessing from 12 carbon atons to 24

neRrRL 8, 0MBod ik, 4 1.1 thilel ! Lg¥d SiMgi02 PARinum or a
conprising an el astoneric material and having tensile

6 ldiaty it domsinudhdihadifcasdadmg - t he
body having a pull ey engagi ng region having a 20
profile, the pulley engaging region conprising a non-
38.woVka nhtéti absi nfiusedtlwitth t3te efastieyrer iconpt gy ;
and thqfel stoneric material having a predeterm ned

SRR AT Y o RATPUDS  EAPBBRGPFE ndPdems dEspatRd

ldcas Ithel@dBidk whetielss an anount of netal salt
of carboxylic acid is in the range of approxinmately 2

to 15 parts per hundred rubber. 30 43. The belt as in
39. CLARI A yberel n 4o TBal 881! Bk oSR! DAY L RS gs

ected Fom zi Ac stear: EPhf st &
dmgsme-&idﬁ‘ﬁ s]tae;,aarxatc@nmrlase@rmmmtddzm.of any two or
nore of the foregoing. 22 WO 2004/ 005751

PCT/ US2003/ 019170 44. The belt as in claim41l wherein
40. thengapBexyhisC 1aCid aiish Sl eGhRa 1P AW G0 i STd &1

oleic, Iinoleic, palmtic, margaric, stearic,
i%ﬁa@hlﬁﬁ@stb@n@maﬁhﬁctddr@ﬁﬂ@rtheagmduprG@n81st1ng of

SN A S AT e
csaleet ectddsom beryl lium barium titanium chrom um

nol ybdenum manganese, iron, cobalt, nickel, copper,

41. A belt comprising:

a body comprising an elastomeric material and having
tensile members extending in a longitudinal direction;
the Dbody having a pulley engaging region having a
profile, the pulley engaging region comprising a non-
woven material infused with the elastomeric material;
and

the elastomeric material having a predetermined amount

of a metal salt of carboxylic acid.

42. The belt as in claim 41 wherein an amount of metal
salt of carboxylic acid is in the <range of

approximately 2 to 15 parts per hundred rubber.

43. The belt as in claim 42 wherein the metal salt of
carboxylic acid is selected from zinc stearate, calcium
stearate or magnesium stearate or a combination of any

two or more of the foregoing.

22



10 silver, cadmum tin, |ead, antinony, zinc,

calcium nmagnesium sodium |ithium potassium or
wa@bkeoionars1 or a conbi nati on of any two or nor epOf/US1083/019170

foregoing. 46. The belt as in claim43 further

44 . CORY ilseNg & 1h substmantli alderdion-fos ogarboResicoadid
| ayer_ di sposed adjacent the tensile nenbers. 47. The
ipel e kRCef cITAOM 462ikéFei MYRES bigfe pHGUS: crdE91edrd

pgggﬁ%eonpmgér&ue g%gmao 4§ra'£n§d9elt ashkRiel aigp

erein the carboxy ic atid Is at Iéast one
1sebectedcf nomdt be gr cupnigiorssiisit ngf ofny tear boxybire of

ci gosse33|ng from 12 carbon atons to 24 carbon
5 €ggIing.

45. The Dbelt as in claim 44 wherein the metal is
selected from beryllium, barium, titanium, chromium,
molybdenum, manganese, iron, cobalt, nickel, copper,

10 silver, cadmium, tin, lead, antimony, =zinc, calcium,
magnesium, sodium, lithium, potassium, or aluminum or a

combination of any two or more of the foregoing.

46. The belt as in c¢laim 43 further comprising a
15 substantially non-porous cross-cord layer disposed

adjacent the tensile members.

47. The belt as in claim 46 wherein the non-porous

cross—cord layer comprises tire-cord.
20
48. The belt as in claim 43, wherein the carboxylic acid
is at least one selected from the group consisting of a
carboxylic acid possessing from 12 carbon atoms to 24

carbon atoms.
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