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0 3 AUG 2005 WO 2004/ 005751 PCT/ US2003/019170 Title Power Transm ssion
Belt 5 Field of the Invention The invention relates to pomerUBrAM&ﬁMB$ion
belts having a pulley engaging surface conprising a non-woven region
i nfused wiwé 2003/0857@st omer having a netal salt of carboxytrwsamsaiv110
Background of the Invention It is known in the art to nmake power
transm ssion belts fromelastoneric materials having an enbedded tensile
menber. The belts may describe a nulti-rib, 15 toothed, v-belt, or flat
profile. The belts run in pulleys hawng a matching profile. It is known
that the rib flank surfaces of Vand—mmlti-v rib belts are subject to
sliding wear, tenperature BxteenesansoisslontBealential and frictional 20
forces that cause belt noise, rib surface sloughing, slipping, and chatter.
It is also known that power transm ssion capacity and belt |longevity are
functisons of several factoffSe1d NS UEhOOTARENEYHE Of material contacting
the pulley surfaces. These @re currentty 25 addressed by incorporating a
hi gh | oadi ng ofheariroientifdrberelifes the mowesf thenamdestond bmlttesi al s
These fipers, or pqgf%ons of them are eﬂposed when the V. _profile is cut
or ground®8&F8r @ tAE- Y t SPEBHTPHe TS bePTPEH b9 The TUEUNTYHY surface
is a conbiagiban iefrukhe 3Q thasen pehysebmard RXROE f hbess. sEhits d€echni que
is limted with regard to an engineering approach for conposite design,
and/ or comerbPkYA§cfaftdi on, noise, and slippage. it also creates a stiff
strugtqure that resists 1 0 3 AUG 2005 WO 2001/005751 PCT/ US2003/ 019170
bendi ng, which can contribute to belt rib cracking and

' Background of the Invention

It is known in the art to make power transmission
belts from elastomeric materials having an embedded
tensile member. The bélts may describe a multi-rib,

15 toothed, v-belt, or flat profile. The belts run in
pulleys having a matching profile. |

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

20 forces that cause belt noise, rib surface sloughing,
slipping, and chatter. It 1is 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

25 addressed by incorporating a high loading 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

30 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



shortened belt life. Representative of the art is U S. patent no. 4,892,510
(1990) to Matsuoka which discloses a v-ribbed 5 belt having(ajsyig 3685 | ayer
conprising a non-woven fabric at the outer surface vulcanized to ribs solely

made of  (WwPhwiwos/4SO representative of the art is US pagenisingsn1epn860, 883
(1999) to Jonen et al. which discloses a power 10 transm ssion belt having

a conpression rubber, | ayer having.a rubber conposition including a
hydr ogeg’ D t N, LOHRr Foaﬁ%&%él ur &t egeggr bos| FE2g ilE}gmeél‘gﬁ’:ﬂ1 sal t,
and an igpH9dNEq s oXi gdese Reference is al so made to copending U. S

application 15 serial nunber 10/120626 filed April 10, 2002 and U.S.
application skepr¢sauhbeive9/ 908235 ef | |awt July 18-S200pab@mdt ironeeded is a

pover LIANSIH 5517 {38kl hav] g B SUE 368 oL Lat g, non wpuen asger

i nfused Wi el’astoneric corrpouna having a predeterm ne nount of 20

met ab saldlwfhgai hgxyl sardacd. 1Whatr icdmpradatd S sPoWRIven tfamsnd ssi on bel t
havi ng a surface conprising non-woven nmaterial infused with an elastoneric
conpound thatthfig WL PF e GELERRP NS Ieifotire bf thettdPSsafe Loty ca@sexyPfc acid to
reduce g glidp.noise. What is needed is a power 25 transm ssion belt having a
surface conprising non-woven material infused with an el astoneric conpound
havi ng a prcilkter mapct saroattivef oifnctbtearat e it W€dupetans! igpo. noi se. The

present Jnvent] t hese needs. 30. Su ry of. the Invention The primary
Ropect Gt Al 90enieny i &5 JoBryise 3L~ ORGP PARSTRSE o BePtShavi ng
sur fjgce {GQIATh 54 80oA0NKWRVER JREGr i &l  idd; SMdh %k%é‘t_stof@{réf conpound
2 0 3 AUG 2005 WD 2004/ 005751 PCT/US2003/019170 having a predeterm ned

anount dfawetal sal rubberarboxydsttiaei din@heoties azspdeydodgemeteéadvention is
to provhf%%f&le rubber, an unsaturated carboxylic acid metal
salt, and an inorganic peroxide.
Reference is also made to copending U.S. application
15 serial number 10/120626 filed April 10, 2002 and U.S.
application serial number 09/908235 filed July 18, 2001.
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
20 metal salt of carboxylic acid. What is needed is a powera
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 1is a power
25 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.

30 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



power transm ssion belt having a surface conprising non- 5 woven nateri al
infused with an el astoneric conmpound having a predeternm ned(ailist 2605 net al
salt of carboxylic acid to reduce a slip noise. Another aspect of the

i nvent i onwigs2obHorAvi de a power transm ssion belt havi necEUS100/QOE70
conprising non- 10 woven material infused with an el astoneric conpound

havi ng redet erm ned, anount of zinc stearate to redugce slip. noise.

Qt her a2$£%¥%go? Pﬁ@gﬁﬁ$§ﬁfpgﬁ ﬁPPPn%ecﬁﬁf%ﬁ cﬁﬁlto?gnﬁﬁgb%%¥$bﬁs by the
fol |l ow ng-gdgscription of the 15 invention and the acconpanyi ng draw ngs.
The invention conprises a belt having a region conprising a_non-woven
materi al regidpebren RIPRGE SHga§hfg S0VEAEEONTHES ndiR weveHidegi an is

i nfused w a I ri A_pr. ”igﬁg:?ﬂQ netal 20
salt of a%%%ngﬁgsgg%gqﬁg ﬁﬁ% u é%plngtﬁesqugg%herl co#g%uﬁénduring
conpdundiaigen Theattetahlsalin fafsedcamiaty| ian acé ta s tohdeiel astapenhd conpound
significantly reduces or elimnates S%%f noi se. 25 Brief Description of the

Dr awi ngsP&YH19 12 Br§A§taE™NGSs ABeto Rl RAtee of2theCti ARERPEYELBel t. Fi g.

2 depictg-fher sl Lpgneksg “3ipShbpsapeed test results. 30 Fig. 3 is a chart
depicting slip noise vs. slip speed for a belt not having zinc stearate.

Fig. 4 depictAnathest pspéey cohfither athgantidn0 Bs AUG 2@E5vWOe2084/ 005731
PCT/ US2003/ 019170 Detail ed Description of the Embodinment Fig. 1 is a
cr oss- seRPYBhal FoPEliSE 1he TRbenttV ngb?lFQﬁfaﬁ%HQOWEF%%Hﬁ?i§8§ body 3 and

pul | gy epgaghnNimatiksad rumdyxed Nwa dioNoid udé Dabt ehe ecti 0BomPelihgl0 al so 5
conprises load carrying tensile nmenbers 2 that run along a |ongitudinal
axi s of hheibgl B, PrEfsiweMderanungyof zinc stearate to reduce

a slip noise.

Other aspects of the invention will be pointed out

or made obvious by the following description of the
15 invention and the accompanying drawings.

The invention comprises a belt having a region
comprising a non-woven material region on a pulley
engaging surface. The non-woven reglon is infused with an
elastomeric compound. A predetermined amount of metal

20 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.

25 Brief Description of the Drawings

Fig. 1 1is a side <cross-sectional view of the
inventive belt.
Fig. 2 depicts the slip noise vs. slip speed test
results.
30 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.



conprise aram d or pol yester.

conpri se EPDM SBR, HNBR, polychl oroprene and bl ends of these an

equi val eRy82088b%7540 may al so conprise a jacket 1 appl id/iRodn1omercord 8. .

Jacket 1 may conprise a fabric material of nylon, cotton or other
appropriate equival ent _fabrics. .Jacket TRy I 5 conprise a
t her nopl astic or == ' & ILUNS ae Emhodiment

pol yet hyl enepagd theiils eguicyakentscriChass-¢0Ed layernd iisvadi-acent to
tensile nenbers 2 across a width of the belt.
subst anbrakl Y hron- Feldusl8oconariesseritady | y mard 20ukl et ¢meeidd nwat eri a
layer 7.during. i roces her.e i ntai ni ng
fipert ool PR TR B PPRT S Bt oo Haler 7y
CONd | SeowRYeBesr I WoN ey 1vd et eAkil&omeabamy &2 nbNat penaus longe cord. A
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menber s@2 ithGridtindl 2ushi 8A H&RsiPel renbdred S g dne
the ten
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EPESPGHEr df% he® BELd rFB5SE 3 her

di screte boundary§getmeen t he non-woven containing area and the

Due to ehd do-andml Phig thsseh ansh-Woven saudrviedlentand ebaktoder mawe present

at a pulley engagi.ng surface 9., 5 Non-woven region 5 may.conpri.se a single
ayer 0P 1&® SIEAT VR at PPRYEFS 6 AOnMOUSR Hater Ak "

15

20

25

30

y’%fj%ver nON-"WoV materia
1 may comprise a fabric material of nylon, cotton or

other appropriate equivalent fabrics. Jacket 1 may also
comprise a thermoplastic or thermoset material, such és
nylon, peclyurethane, polyethylene and their equivalents.

Cross-cord layer 7 is adjacent to tensile members 2
across a width of the belt. Cross-cord layer 5 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 tiré 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 région 5 comprises a
random array of non-woven material co-mingled and infused

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

Ribs 4 further conprise fibers 6 dispersed
t hroughout the el astoneric material. The elastonmeric 10 magey |A@|g, @ﬁ}ﬁ
their

Cross-cord layer 7 is

R EDyZaWsivd abr adi ng
i I Ry rise any nunber of ribs and any profile
Sbl@f%@%@ Q’Sfl%a%??ééft%% multi- 30 ribbed profile. The belt may
al so conpri s@id@ssi ngl e fubthexbeltcoqpoisée. Fubeey erfgagidigprazasbven regi on
5 conpriges a randoq§arr of non-woven_nateri al o-niqgl d and infused
Eglﬁ % OR5& 5005 WO
004390 EP@IMYI NgpRETI MBI, RRAVRM1Srdpeed ot have a

b4

.



infused with elastoneric material. Further, the non- woven regi on does not
have the characteristic of wuniformy spaced and ali gned fib@qugg ﬂmSa
woven cloth 10 or textile. Since the fibers conprising the non-woven region
are randdve poapeEnt ed, this reduces the creation and sBPESEININEL ur a
frequency harnoni cs one would expect in a nore honbgeneous material, i.e
where thernfiberggis nore okighbad.s These hasiomG campEi serapdi o 15
oscillation (nois€) as well as’|ow frequency oscillations of the belt

vi br at ihgprio e ebepuicleay sthad mom-wovem cegtahntogprdseag angndoney ori ent ed
fibers.tends,to _substantially danp,these oscillations. Non-woven materials
may al sboO %hosgﬁlet Ztogivée acgﬁ lrrqgﬁﬁ?gédbfjiﬁcf’i%lﬁ?ﬂovc farBereristic,
per neatdria, eldet b r angl peaseresastanselldy fehgigongnedicfhee ©an be used in
t he _non-woven region to contraol the coefficient of friction of the outer
surPace of tHMOTIGAVSRYVERIERPI On MAYTHEOMRY&1S oh FbAPAPerl aHAL R part of the

r ubber i nf uses Leqi o] 2} ppl,L t 0.t he
non-moJ%ﬂﬂﬁ%%§%$alBgefg&%%%éiﬁ&ﬁ%%iﬁ‘?heggel?ngydxiﬁzﬁﬁgggﬁ% é and not of
i mtatirofysédi atiitdn efmditbimers crayataciatle wa¥esthaid,s, tgeaphothe,

nol ybdenum di sul fide, PTFE, ni%a, tal c, ﬁgd vaéious bl ends. and 30

equi val BRYS t h&FEdPD A 495%t i BR modidicer FRTachffrite @ nBtal salt of

car boxyki ££8€hfly asphéetiheing descghded rheeein.asThen ngn-ywvan pabenpial is

cel | ul ose based and has a basis weight in the range of 10 Ibs./3K sq.ft. up
to 145 &r0t3xAdGe2005 SWOC2004 905 IEErPCTR USROVSIDA9LI@® NPB-F8Kesq.ft. The
porosity of the non-woven material 1.s ..n the range qof 100 to, 370 CFM per
Fr.2 petedt9® A30 APTOTRG { REGRAGEE" of Tie FBRCGOver Togr BRobrE in the
range oid. OApppoi® DAMnathedlensirkgueshignghhrinbntibe maeki ngobldi rection is
.in the range of 230 to 1015 g/inch. The tensile strength in the cross
directi ofPesti At ha FRFGe homogeneous material, i.e., where the

fibers are more oriented. These harmonics comprise audio

15 oscillation (noise) as well as low frequency oscillations
of the belt vibrating between pulleys. A non-woven
region comprising randomly oriented fibers tends to
substantially damp these oscillations.

Non-woven materials may also Dbe chosen to give a

20 required frictional characteristic, permeation, thermal
and wear resistance. A friction modifier can be used in
the non-woven region to control the coefficienti of
friction of the outer surface of the non-woven region.
The friction modifier may be part of the rubber that

25 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,A talc, and various blends and

30 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 1bs./3K sg.ft. up to 45



of 66 to 250 g/inch. An exenplary enbodi ment uses a basis weight of 10

I bs. /3K sq.ft.; porosity of 100 CFM per ft.2 per 1/2" H2O § i bemsil e

strength in the nachine direction 550 g/inch; tensile strengt é@ﬁ € Cross

directi ony@dsPu@osgh. The non-woven conprises 50% sof t viiagyaoesRoPa :
har dwood. Fibers 6 are included in the matrix of the elastoneric body 3 and

overcord 8, each separate fromthe 15 non-woven region 5. Fibers 6 further
decr easé 1§ &/ Hr fdebt sl SHGhiaRF fid- e Haf t BRe TRB-FOFENs BRle Tl ube arami d,
car bon, .pol yester ol yet ene, -ELb | ass l-on an ), e d
equivaléﬁ%sy?%egggﬁg hé?%%f%%nﬁgbf?Egr§e§ﬁfﬂxinéfﬁﬁglG%olggzigg; henp,

cotton, s bhenadseand 20 i M@henbsehh%?qfon He;amaunteid fiheges used in
the rib elastoneric may be in the ragge of .01 to 20 parts fiber per

hundr ed Qfar t 826y (ished EPHR)Thean tereiprarst resyadodi Aentthet i hiagksne0l to 5
partg fiber per hundred rts_of rubber,, The naon--woven.region allows a
drangtiégb%e$%ﬁﬂ%tﬁgn:vh ?ﬁg 65?g¥%t§§e:%()fF%caﬂgﬁpfgzéPcﬁéadiﬂBe required

in the unsies s dstticbngaheriml she Thirssehatigeedidsn resulihed e kapgeved bel t
performance due to enhanced resilience and bendi ng of the undercord
const ru@¥ of®.tA Aefa¥/ 5BFR- of carboxylic acid (MCA) is included in 30 the

el astomer congound.o,can! ahy b0l s8ecThe LAty acidnusedt i pot he MCA

may be selected fromthe group characterized as linear branched,

sat ur at edboor/3Kinsat fit at edofrattiy yacfdsLOMIEM paeti €ul. arbyyr the”f a0y acid
used in the MCA may be selected fromthe group 6 0 3 Al23 21305 WO
2004P003¥B1 PETF UE2085F 6291120 1nc Fdycadtesiiized st a9tk bonl af 6#EB7 24 car bon

atom C?‘é&%i’ié C 3¢ ﬁgtpﬂ}& f@%éy.car%is% F@j}’r&ftf&!x ectgd q’/ Qy, L heygroup
conpri sing sa ur ated ra ty acrds including auric, nyr §%|c, ol erc,

| i nol ei mopakavéncoompracscs50% sbeawbod andchbDdi aarbederi.c or |ingoceric
acid and bl'ends and equivalents thereof. The nelting point for each of

Fibers 6 are 1ncluded in the matrix of the

elastomeric body 3 and gvercord 8, each separate from the

15 non-woven region 5. Fibers 6 further decrease rib surface

sloughing and chatter. The £fibers may include aramid,

carbon, polyester, polyethylene, fiberglass, nylon and

blends and equivalents thereof. Other organic fibers may

include wool, silk, hemp, cotton, and Dblends and

20 equivalents 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 wutilizes .01 to 5 parts fiber per hundred

parts of rubber. The non-woven region allows a dramatic

25 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

30 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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the foregoing fatty acids ranges from approximately 44.2C (lauric) up to
84.2C (lingoceric). These tenperatures are generally in the operating range
of the 10 inventive belt. The fatty acids may be sel ected ffoAilte 268 oup
characterized as carboxylic acids with the sane nunbers of carbon atons, 12
to 24, butwdasiumgsene or nore carbon-carbon doubl e bond8CTiUszn03/awsaxk ur at ed,
for exanple, erucic acid. 15 Metals used with the fatty acid in the MCA may

be Se'?%&%@a%%% i@%%”pégk ﬂi/¥c%#ﬂJ% lé%oﬂlE%OIVB4 VFEIboxllgtoﬁr Vi1 of

the Periodic Table, inclUding without ITimtation berylfium barium
titani umcachoayilum awobdybderithe Mfabhganesdd iman, keoba¢iechedkélr-pmcopper, 20

sil ver, dmum tin, |ead, .antinony, zinc, .calcium . magnesium. sodi um
l'ithium € Gt a§SPUR  GPTRITdMTAEm Sl@ﬁﬁriai:egseéai%ﬁyt h&S ﬁ\?entli“\?éug]épﬁ, inlieu
of the fhatyAcidgrwstheyt a1aetal BitMeihecaysaiatily, agidgaear, inhibit

peroxide cure of an el astonmer. The netal atomon 25 the acid group inhibits
t he det risfeeatrdlc, efafrasthishi ¢ hebe i i @poubl e edrel el astdmanidc bgémb%i de cure.

Ho , . fatty aci t _jncludi b d ti
the. 1 nveRor T KR  ERBREAF -of 1ol char - FhE EBBRT o Shp BREL B por oxi de

cure aretofe difdrdgdiedy 3fattporiande tpahdiespr advet @pprdesselihe MCA is
present in the elastoneric materi al fornulation in the range of

appr oxi nétdeldy ©2- 151 PRI CFor URCA Foncht £33t i onkl HHIREEEHe) sol dBiSSRty linit,
for exa i a#gg i gt Pt o AUG_2005 WO
2004/ 005%&‘1%36%%%%03{)3 19%16@95%’8?05?&% %ﬂ%ﬂﬁé&%@ araég?ré I gﬁgorti on of
t he MCA iprvesgritve dteltthe Stiné atzt®yodcidie heytbaoseleverd dgioon the The

excess MCA on tgg bgl surf%ce g icntrﬁ)racts y\/ith.%s rretgtl pélll ey _groove. 5
The pr esEmOEPof CLRESSHF piGENCAS at e WO Siod&i (s ubt hBe §actrilg as a
triCtion%hd$¥¥§i6¥ S igenbdy 12 to 24, but having one or more
carbon-carbon double bonds, i.e. unsaturated, for
example, erucic acid.
15 Metals used with the fatty acid in the MCA may be
selected from Group IA, IIa, IIIa, IB, 1IIB, 1IVB, VIB,
VIIB, or VIII of the Periodic Tabkle, including without
limitation beryllium, barigm, titanium, chromium,
molybdenum, manganese, iron, cobalt, nickel, copper,
20 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

25 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

30 importance to the product or process.

The MCA 1is present in the elastomeric material
formulation in the range of approximately 2-15 PHR. For
MCA concentrations above the solubility limit, for

example 1n the range of approximately 2 PHR up to



i nproves the slip noise perfornmance of the inventive belt. This is believed
to occur because the netal atom is relatively weakly bondedUto‘phegm tty '
acid. As a 10 result the netal atonifatty acid bond can be ea if“o ken,

maki ng t Reo blijo¥s7@Fi d avail able for bonding or reform pgrhiR@B01NSF netal
atom for exanple, on the netallic surface of a pulley, thereby nodifying a

frictional characteristic. Mdification of the 15 frictional characteristic
in thi s2hRFMelmdeebtest Or FREbi nifnafesisalki ¢ p R s betdfeelEhe®RI t and a

pul | ey. o Foro MCA gonegnt katicans above 10 RRR.« alQUes, EXCES§ioff s MCA may be
present on belt surface 9 regardl ess of operating tenperature, which has an

adver seTeé¢f ecicems 20Cheldn | hher dxtlitonswrfaca pul ieyebycasl osishofat or que
transnitt%ng cag?cité. CQ the other hand, it is believed that
concentParfonBuor Y h8TPETy acids less than 2 PHR are below the solubility

limg for thenMhidsdhes elogst oREr ighrgd vt gehal at t RerebyohiRbLEAY
availability of the MCA at the non-woven belt surface. As the nunber of
carbon aubhEceén St ectongy agcidsfriaEiense mOfd 24, sigeisorabklity of the

carboxylj e agid incthe glastoneric signiticantLy degreases, For example, 30
benzene. and cycl ohexane *have sim IFar 'sol u i Ity characteristics as the
EPDM el pstorer imth it esi dklikeed cay boxylht chaendsbawhyg dtgnr hess, 3980
grans of acid/liter of benzene are soluble. Aliter of benzene has a nass

of roughfy TBA& Grasy FRAHE cagedef SteafPe B B8 AIERL005ARD 2004/ 1) 05751
PCHUS20034 PLOLAQ: aglch { 16: G ponis)y 0o of S LfTS ol agkd/ LiLer of benzene

are solu one goes-above the solubility limt of a materital in a
sol ventbrbhen atrerkialg cotres futt of acsdl wviagn,akire sdoe dasesingy arcrystalline

form Wth 5 rubber or el astoner his_can be mani fest. by exces mat eri al
on the FEEBE?lgﬁrfE%e? ?ﬁgﬁ“%ﬁbub?FP?y d&”: Sxample; on  the

metallic surface of a pulley, thereby modifying a

frictional characteristic. Modification of the
15 frictional characteristic in this manner reduces or

eliminates a slip noise between the belt and a pulley.

For MCA concentrations above 10 PHR, an over excess
of MCA may be present on belt surface 9 regardless of
operating temperature, which has an adverse effect on

20 belt interaction with a pulley by a loss of torgue
transmitting capacity.

On the other hand, it is believed that
concentrations of the fatty acids 1less than 2 PHR are
below the solubility limit for the MCA in the elastomeric

25 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,

30 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



the I ow carbon fatty acids allows very little to be available at the
surface 9 of the non-woven region. The dim nished sol ubil |G? L,Q«F @@g hi gher
carbon atomacids 10 (in excess of 24 carbon atoms) results in™ah r

excess QloModydeeisng present on the surface of the belt poraganalessoof
tenperature, which adversely affects performance. An elastoneric materi al

formul af | f t i 5. @s ows _The, for atLon_js_exenplary and
i s not a‘;% er(gg t%%lb?)ﬁn'l%) o?rhl z)gsglgrgﬁlné ?ﬁo%rnau a(%;ingnﬂge.u]l l\é% e??gregﬁR (Parts
per Hundredsoglhaitonem)s EREBMdG: bR NIBH Larbonl btackih?t dEna Stearate
5.7 Zinc xide 2.9 Pr 0cess oil 10,0 TI\/%Ant_i oxidant 0.96 25 Zinc

Di net ha®? yat 8L (wiRet & deF§TISRE NyPBn BRSET4E \RATRSp P6B% BEti ve)

Per oxi dg,Buf3oAhe MOA JBpe beaaddedif 0t he-6LaghQuREi CroBheri afyscdirectly or
formed I1n situ. More particularly and by way 30 of exanple, zinc stearate
can ®i t hebbbe addedetisbemeyst othhe ramsberbd omanidisdn by carckesfornmed in

situ by the .use of zinc oxide and stearic,acid.in the compound, _which
Cenot VR RS RASn Sarter BUPPHG GUcaterat | SRS G4k i SHI TorbaPiie 9 03
AUG 200Bnh 3D 2OP4/ Q0875 RGHHY520030481947 Dowdhevé pyenti mel deltls cpapound al so

has reduced_ viscosity which inproves processing for calendering and
m || i ng2vaihpbies ate| Ba8 e SHESATADI Sfur EBBe SO TR esreHedR - diihgbi lity, as

vel | asaffEHELAELO LI DALY NG oS! 100D NAIRR,0°BEEBbROM i hE1BEOVI di Ng
excel l ent torque transm ssion and enhanc wedgl ng.
10 (in excess of 24 carbon atoms) results in an over excess
of MCA being present on the surface of the belt
regardless of temperature, which adversely affects
performance.
An elastomeric material formulation for the belt is

19 as follows.  The formulation is exemplary and is not

offered to limit other possible formulations.

Material PHR (Parts per Hundred
elastomer)
EPDM 100.0
20 N330 Carbon black 62
Zinc Stearate 5.7
Zinc Oxide 2.9
Process Qil _ 10.0
TMQ Antioxidant 0.96
25 Zinc Dimethacrylate (w/Retarder) 15.0
Nylon Floc , 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

30 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 vulcanization to form zinc

stearate.



Regarding the elastoneric material formulation, other conventional
el astoneric additives, process and extender oils, antioxidants, waxes, .
pigments, 10 plasticizers, softeners and the |like may be aﬁ@e n~ageerding to

comon rubber processing practice without departing from

i nventi orwoRosy/@xEmpl e, in a preferred enbodi ment of theCpussenilvimvention,

t he

enbodi nent o

but

conposition.additives
activatgﬁgl

el

Nerpr et

astoneric material al so contains carbon black, a 15 pl astici zer,

ant i oxi dantSvrrh%ureiﬁ@&@{ﬂ;@_torb%ﬁnd BofigbEng ' etiarder . nFor utddJ4at

ion in an

the present invention, the elastoner conposition optionally

prefiecablyyi mehlcles iomwe corestopeoaddsingndloxonykbabdenahg2@rdubber

ers, oils vulcggization %%$nts,

. Q. fill ,
ARG actBPEPEE 5T <L kERTTh T8t aPlbfs SYRGIGTT o &F

©¢Essing ai ds

et C]; ¥ | Bea®DWSab CONMMENt hoNakly el oyessid® soranehashenRiy g erials
user u

fill®
conbi na

cl ay;

in the practice of the present invention. For 25 exanple, s

ui tabl e

r shRayebe genarafkitPRg, MBH-19 ei BrOVEdAGI sepkceblanbr cittRyaumpes or

t

i f. _.the foreqqj i | ude carbon bl acks; si
tg}rg%gﬁ‘g?ﬁoﬁ |oa§1(r2{i cu ag}rqj,ecgtr}gh %l(ﬁr{g‘s may be enployed int

i ca;
he

practice of RegapEseNt thyenkilestddnsdd anodatsr0blf r domhadt ibit, 0 about 200

phr;

nore preferably of from_about 10 to about, 150 phr, and nost

of froRtaBSUt COBVES HEEF Phr SLEF hIRSTE QpRALdti ity WRBFSSS staftq

conduct yicby gies desigahl e, sugh: asyifahhe CONGLEUGCLI On of: yrar{.Qus
danpers, the 10 G J R<UU JEI 3 WO 2001/ 005751 PCT/

i nc

14

d
US2003/ 01%’%70

Pl astici zers and/og ext ender ail or ot her grocessing ai ds .

be util PZ&EQLH ™ %n

O THEIR AHSRRE BEGCCSapnFo BERUTISB0 B

preferably
c
vi bration

popatistn cofzexr ssui tabf eerensluctinde Wihack Inekse bemapar tieculatded usef ul

tionally
nore 5

pref er abley,atf itnQy s #RHe PPieskulCaniwzaidi¢m .acCebLer akampleand/ora retarders
may optionally be enployed I n any

15

20

25

30

preferred embodiment of the present invention, the
elastomeric material also contains carbon Dblack, a
plasticizer, antioxidants, cure accelerators and a cure
retarder.

For wutilization in an embodiment of the present
invention, the elastomer composition optionally but
preferably includes one or more additional conventional
rubber composition additives, e.g., fillers, oils,
vulcanization agents, activators and accelerators; scoxrch
retarders, tackifiers, processing aids etc., in amounts
conventionally employed, to form elastomeric materials
useful in the practice of the present invention. For
example, suitable fillers may be reinforcing, non-
reinforcing, semi-reinforcing types or combinations of
the foregoing, and may 3include carbon blacks; silica;
clay; talc, etc. In particular, such fillers may be
employed in 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

10



sui tabl e anobunt, e.g. up to about 10 phr; and antioxidant systens nmay

optionally be enployed in any suitable anount, e.g. up tor{‘[ap\%jo 3 é}hr may
optionally be 10 utilized. METHOD OF MANUFACTURE The i nventy L heldd i s

built up @@ RoMARGKIEel in a series of |ayers. El astonerimmovanesansi’8 of the
belt is laid-up first. Each succeeding elastoneric layer is laid 15 upon

t he prevj ousl afg{ied | ayer. Cross-cord layer 7 is af(ﬁlied upon overcord
B. Tensii¥ U213t e ApplF e U 2L 0s SXHH Hayer B gty a 11 may be

appl i ed hetveem athe tersilie copdss2iandeskossned bavehadrl barger to
provide a cushion for tensile cords 2. The el astoneric 20 undercord or body
3 i s ther apfhead pYeses HbNg eAdHPe Mayr @9t20NTAA vf ibral ukayéredppitied to the

bui 1 d upgn, t g cupder cordyliaver B s, Lhenopsaveny qeleci al, CRLL sing
regi on S hé "hoR- woveh regi'on y conpri'se one or mor e | ayers of

non- Bovesr&ed esb By . upheonaboweven pbayer varl dayiers i - ddies addeds advant age
of allow ng gases devel oped duri n%_the curing process to vent or escape
from t heR®dges BELRRECHBI dMaYenPPhCBRLGYse S r GARY S0l dn f &Y i t at es

proper infusiofe Ofnblfcel 8SLOMELT €omakekial 304t o de Nonsuoyen materi al
thereby form ngererélléon 5. T%e bgltobu?gl dis t%en s%br}t ected to c%ﬁ' ng
pressur esysiagrds t emper abptesnslil§i cbent etnplwyledaniize aandy noduditdiele bel t. For

exanpl e the fabrication process conprise the follow ng once the belt
bui I'd i SPPEEH i - The |d,ollagg§tAugp2 WSSO0 PRIgSARL LY be
PCTM@S2134418{ 48170 1) evacuating the air frominside the nold and hol ding

for 1 to 5 mnutes; 2) increasing the steam pressure on the outside shell
to a range ofMBYBOPOPIMANYFACTEREB) after 2 to 10 minutes, increasing the

steam pressupg, on (N i ds. f Ghe PPl fe 1o £2ANge RIndPeiOin a
series of layers. Elastomeric overcord 8 of the belt is
laid-up first. Each succeeding elastomeric layer is laid

15 upon the previously applied layer. Cross-cord layer 7 is
applied upon overcord 8. Tensile cords 2 are applied on
cross—-cord layer 8. A gum layer 11 may be applied between
the tensile cords 2 and cross-cord layer 7 in order to
provide a cushion for tensile cords 2. The elastomeric

20 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

25 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

30 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;

11



210 psig; 4) curing for 10 to 20 m nutes; 5) decreasing the steam pressure

inside the nold 10 to atnospheric pressure;
pressure outside the nold to atnospheric pressure; 7) quenching the mandrel

6) decreasi ng(ther 5t ¢8dH

in a coakohhuis7spuch as water; 15 8) renoving the curped/ibpebisdb@nk from
the mandrel. Once cooled, the cured belt build is then separated
mandr el and ﬁUt to the approg&iate.bel widths, The optimumrib shapes are

achi eved mﬁé

Thi s

pr §¢ESE2 Y Es s

1GURS, 1S 89 60 300 725 RSI G

S

material. The elastoneric material then _occupies the interstices
bet weeR HEFE YL dBRF AI5dFs dhpFlei Aglthd tho- wever® naf ePPalto Thi s

resuthlbnp%igﬁgion 5 of non-woven material wherein the non-woven materials

are co-mngle and infused with the elastoneric material. TESTS 12 WO

fromthe

8s BN t HE K ghP8hdSof TR Rie FAHge.2™0 Hydraul i cs
or ot heximehlodgoknawed B e dds; (pneumatic,
to apply pressure to the belt,
el ectric hed forRnedciasgnion Fheu dfean epmessuge
hydr aul_i

mechani cal) can al so be used
in conjunction with concurrently applied
The Presswtesidenge for a
tenperature range is 250 to 500 F.
ngghod of curlﬁg broaJens t he c%%ﬁé@ of rubber stocks. Application of

preSsure pridor tafewr ng it uses mheuekast ofeeitcashgri@le i Ritedrhe non-woven

30

2004/ 005751 4PCT/ US2003/ GbI1720® tNoiXe ntigsttseaser e conduct ed on an exenpl ary

belt constr
inventive b

t.he for nul not ed

ted ysi i ously .t h
St Wi 5B G PROuE S STEATATe G S hoh RovEH-bul | ey

cofp act: s Wthaephelie esWshsd;ndi cated 5 the slip noise generated by the
inventive belt is reduced significantly. The test belt conprised an
overcord 8, ©@rosslasdiegdsAng the steam pressure outside the mold

15

20

25

30

to atmospheric pressure; v

7) guenching the mandrel in a cool fluid, such as
water;

8) removing the cured belt blank from the mandrel.

Once cooled, the cured belt build is 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, 1in conjunction with concurrently
applied electric heat for curing in lieu of steam cure.
The pressure range for a hydraulic cure 1is 85 to 500
psig. The temperature range 1is 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 in a region 5 of non-woven
material wherein the non-woven materials are co-mingled
and infused with the elastomeric material.

TESTS

12
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gum | ayer 11, tensile cords 2, a conpression section or body 3, and a

non-woven region 5 as described in Fig. 1. 10 The dry slip noise test is

conducted on a two pulley system A driver pulley has a %?Q.Zﬂﬁ]ﬁh nmet er.
y it

The driven pulley has a diameter of 60mm The driver pull'ey "“Gpei’stes at

400 RPM  Wue2mbisgrt tenperature is 23C. A tensile | oadPGFUIBINII9E70appl i ed
to the driven pulley. 15 Braking is then applied to the driven pulley to

induce slip Retueen:ibes beilér@-nckért@.léj{é.d/erbrpmalneyex’%mﬂliagy SB@?@ i's
measured between the belt and the driven pulley. The slip noise is neasured
usi ng a faPoebphohedatisiag mihgpdiarmuiid airtied displiacedl $ tnchesphateral ly to

a 20 cepterl.ine_between -t.he I 1e The,test results are as follows: Belt
Slip Noig%e ROn-woven Esdion by bg?tiiﬁét P@%ré?émili%%?r$ﬁ%-ﬁﬁv8n regi on

n-woven region w hot

Wi th Zi ngoStearahe 33dR 25c6neaean saerddwmt rhe bheldulheyi ngdacpredet er mi ned

amount of zinc stearate in the elastonmeric conpound in the pulley engaging

non- wovehlEe§ildR 5ORGRs I§NGFatiecakty yrhquiktert itanbalbelt WREH6GE t he zinc

stearatesiﬁhgfig Q@E&Qts the slip noise vs. slip speed test 30 results. The
test is conducted on'fhe pul l ey configuration shown in Fig. 4. For an

operating cofitdet tentwoel t9@cofonirssgyl aarrouwrnke tdwerdr 8 yvenrpakteyréd27at 180N

applied to pulley #5 in Fig. 4 and 600, RPM curve A. indicates the inventive
bel t i dSHBE TEHA" ahly SFPBChbFsECIER 20 AL U5 WO LET047 805781 PET/ US200

310 1 911,440 3i,nag¥cgssonf wB2dB frRGish B SReeds QU iH Fi¥hi l:e retaining
excel lent torque transmtting capabilities. Fig. 3 is a chart depicting slip
noi s vs. sliphesgeedsiidpr adsae twrat havisepdueieedt edr at swoThizd legst is 5

al so conducted under caonditions, described_fo ig. 2 and an the_pulley
configurﬁ%’?%ﬁms'hom%iﬁrgi"a fu%ﬂ?iehﬁsiﬁdi%%{é%mgli%ar%e&seer'i i ately

i ncreasedrfivem 21dByt las a diameter of 60mm. The driver pulley
operates at 400 RPM. The ambient temperature is 23°C. A
tensile load of 467N is applied to the driven pulley.

15 Braking is then applied to the driven pulley to induce
slip between the belt and the driven pulley. A slip
speed is measured between the belt and the driven pulley.
The slip noise 1s measured using a microphone at 'a
midpoint which 1is displaced 5 inches laterally to a

20 centerline'between the pulleys.

The test results are as follows:

Belt : ' Slip Noise
Non-woven region without Zinc Stearate 111dB
Non-woven region with Zinc Stearate 83dB

25 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 '
guieter thén a belt without the zinc stearate.

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

30 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

13



approximately 95 dB as soon as slipping starts to occur, at 0+ mis. Curve A,
i ndi cates the noise significantly 10 i ncreases to approxi mat gly@g@t%at

slip speeds from approxinately 1.5 neters per second (ms) to

appr oxi magel¥ooatss. Curve B indicates the co-efficient p@fudhHiibp) as a
function of slip speed. The torque carrying capacity test is conducted on

15 the six pulley systemas shown in Fig. 4. The pulleys are nunbered 1-6.
The t estiBorfli%shs < e 8RR edCT t EhpRr SIRFRADOP VR t4 t S oNh18BN at

pul ey #pe 11 0f Qe2ONan t et qpul ey, speed; 400 g tiRyldey #2 clockw se,
and pul | eef/ #2 %ngeaﬁél e of 20. quré\e qu?@y glgg\/\ﬁca MESL él%g]éés can be varied
as needed. BeFbge theitsest ishacbndiggtiediniye pliibeysobse ctsanedipi th

i sopropyl _al cohol _and the belt is run.in for 2 minutes before data is

col | ect eﬁ?e?—ﬁgggf’rZaar?c?JSt depf ctavhadr &5ufFt §%81a_r &€ 't or gftre® 58Starfyi ng
capa@ tyai 88t cofBlueRRdbairxReN BYngUE Ve B bBscFiged? W H Y. 3, Jhar

equi val ent velocity ranges the effective coefficient of friction (COF) of
the i nveani vde bphtleéey consisiwmtign hshowal tini Fhgut %i nc Guweg afe. This
indicates_no | pss in.torgue carrying capacity of the 30 i ntive belt.
Ther ot or SPOEFBCE R EREPV A BETT AN EOREeT fut b= BB8Pa: 1'gn Wi Lhote &Pm ni shed
power trappprbsshatel gapPacidp .asSegebal aBoR-1MRWENMEF: £otdi Bat beasrar e
effective in reducing slip noise. The non-woven material conposition 14 G
a d.{ u BELP* VY 2004/ 605751 PCENYSEAEES/ 0the DOiFEe uséanidifsAtMiven regi on

S ey i ”%h!ﬂgsﬁég_@%t? ft%ﬁﬁgoxﬁnagéigvmpﬁéé)f ta?OQSltilp?nl ’pe%.ds from

sof t wood/ synt hetic bl en and a 100% hardwood. The follow ng are exenplary

non- woveappcorpostelgn rdtifos amdtare nopeoffersetcsl | i nihas) onsto5 Sof t wood

i 04 0% 00
FbrdmoOdapggE§£§¥ggT$“é:m/é}oo %gééog)indicates the co-efficient

of friction as a function of slip speed.
The torgque carrying capacity test is conducted on
19 the six pulley system as shown in Fig. 4. The pulleys
are numbered 1-6. The test conditions are ambient
temperature 90°F, belt tension 180N at pulley #5, torque
0-20Nm, test pulley speed 400 RPM at pulley #2 clockwise,
and pulley #2 wrap angle of 20°. The pulley # 2 wrap
20 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 1is
collected.
Figs. 2 and 3 depict the results of the torque
25 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
30 inventive belt. Therefore, the inventive belt achieves
guiet operation without diminished power <transmission
capacity.
Several non-woven/MCA combinations are effective in

reducing slip noise. The non-woven material composition

14



B 50% 50% 0% C 75% 25% 0% 10 D 70% 0% 300 E 85% 0% 15% F 0% 100% 0. The
foregoing ratios are offered as illustrative of a range of ratios for
non-woven | ayer conpositions and 15 are not offered by wly .0 £33t ati on.
The synthetic fibers conmbined with the softwood in the non-woven synthetic
sof t woodWMeI 2nE06TSIE) | ncl ude aram d, carbon, pol yest erBCio$peynyl®ne,

fi berglass and nylon and bl ends and equival ents thereof. O her organic 20
fibers y 1 i - of o] i ide henp, cotton,
and bl e%%gaa% e’goﬁrf\ﬁ en%MsEtQﬁgé?Igo? Iﬁ%eg%g@)&ﬁa? \X%ods%yo%%%?’ti on (F) may
be accohnptisbed/sustngod wdechd,l cur soif thioghl/y yptbeeised prdd, Ahtthough fornms
of the in\rﬁf%%tgi ci,g hglve eengg‘escyﬁﬁd .25 herein, it _will be obvious to those
ski | | ed®i e 2R1eHAt variSat TonsC AT bé Frade $ P L Y cBRETFR¥EPon and

rel ati opofthoB@tl SnWrhhout dapaktbndokr emrkhe shis intidndriseane of the

i nvention described herein. 15 0 3 us 1035 Cains W claim 1. A belt
conprising: a bodg§obnperisi ng an el astlemgwioodmat eri al and having tensile
menber s extegd%g Sigtgekoggitudinal direction, a cross-cord |layer disposed
adj acent the——ﬁeﬁg-r—y—e—ﬁcen%er s; the body having a pulley engaging region
having a profile, the 1pgkley engagi ng regipgn conpri sing &snon-woven
material infused wth the elastoneric material; the elastomeric materi al
having B fiber |oadi ng?%he el astomeric matté®i al havi ng a9r edet er ni ned
amount ef a netal sal g@f carboxylic acidpsand the carboxylic acid is

selected fromlauric, nyristic, oleic, Ilinoleic, palmtic, margaric,
stetticp arachidic, befiéfic or 0% 309

E 85% 0% 15%

E 0% 100% 0%

The foregoing ratios are offered as illustrative of

a range of ratios for non-woven layer compositions and
15 are not offered by way of limitation.

The synthetic fibers combined with the softwood in
the non-woven synthetic softwood Dblend (D,E) include
aramid, carbon, :polyester, polyethylene, fiberglass and
nylen and blends and equivalents thereof. Other organic

20 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 accdmplished
using a wood flour or highly processed pulp.

Although forms of the invention have been described

25 herein, it will be obvious to those skilled in the art
that variations may be made in the construction and
relation of parts without departing from the spirit and

scope of the invention described herein.

15



| ingoleic acid or a conbination of any two or nore of the foregoing. 2. The
belt as in claim1 wherein the carboxylic acid is one possessitgg from about
12 carbon atoms to about 24 carbon atoms. 3. The belt as in cllaonl]; gy ein
the netal is selected from beryllium barium titanium chrom um

nol ybdenum manganese, iron, cobalt, nickel, copper, silver, cadmum tin,

| ead, antinony, zinc, calcium nmagn€kdimg sodium lithium potassium or

al um num or a conbination of any two or nore of the foregoing. 4. The belt
as in claifge FM@iBrein an anount of netal salt of carboxylic acid is in the
range of \ﬁ;proxi mately 2 to 15 parts per hundred rubber. 5. The belt as in
claim1l, erfeP§LlEheoPRAYSE8yIengagi ng region further conprises a frictional
nodifier. 6. The belt as in claim5, wherein the frictional nodifier is

sel ected f# AAWaKESPTHTINY afr SHRTECTHG PhbeAh RduleYHRE tSPPRES nica, talc
or a conbi FEASEH BFCeRindvdofr hORE oipRE d¥iEd6Png. 7. The belt as in
claim1 wherein the netal salt of carboxylic _ acid is selected from zinc

al t er cat e, @ CHEFURPEE eft¥iiTe IO PPORRY ASIPGRTS t S &C8SHI e METHAFiSAat i on of any
two or nore of the foregoi nq. 8. The belt as in claim?7 wherein an anount
of netal sE!% Y BariRkyA PUTAEY 1K I1Rt ReStAh§@vdf9a éﬁ’iﬁﬁld'&t'el: €2 to 15
parts 16 Ry} SXUEPIR3E I np*-ér‘-?’1f?f}ni?i‘?‘%ER:F1rsl}Ei‘8e1"‘.n@?"wiel‘(énb‘é}? gl AnEpsfdn 8,

wher ei n t N8} &8CofbR T CHELEr MaFeT @ isel ect ed from EPDM HNBR, SBR, or

chl oroprene or _a conbi pation ,of any two or nore of the foregoing. 10. The
bel t as i n*R§ H1ACEC G é‘iaﬁefﬁ@{ r}%‘y%ﬁ@véngh%?%r]ioﬁ‘ﬁm%rrpri ses a conbi nation
of soft\/\ooﬂ%ﬁpul p and hardwood, ﬂ'kﬁ) . 11. The_belt ,as. in clai mf8, wherein the
non- woven Eafla\%gom% r“}a§§§lg 1N Qg?ﬁe.de_ff.rm?ﬁ@db%rp?urgs “n%claim 11,
wherein t & E5E5° ﬁyboxyllc acid; a

the carboxylic acid is selected from lauric, myristic, oleic,
linoleic, palmitic, margaric, stearic, arachidic, behenic or
lingoleic acid or a combination of any two or more of the
foregoing.

2. The belt as in claim 1 wherein the carboxylic acid is one
possessing from about 12 carbon atoms to about 24 carbon
atoms.

3. The belt as in claim 1 wherein the metal is selected from
beryllium, barium, titanium, chromium, molybdenum, manganese,
iron, cobalt, nickel, copper, silver, cadmium, tin, lead,
antimony, zinc, calcium, magnesium, sodium, lithium,
potassium, or aluminum or a combination of any two or more of
the foregoing.

4. The belt as in claim 3 wherein an amount of metal salt of
carboxylic acid is in the range of approximately 2 to 15 parts
per hundred rubber.

5. The belt as in claim 1, wherein the pulley engaging region
further comprises a frictional modifier.

6. The belt as in claim 5, 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.

7. The belt as in claim 1 wherein the metal salt of carboxylic
acid is selected from zinc altercate, calcium stearate or
magnesium stearate or a combination of any two or more of the
foregoing.

8. The belt as in claim 7 wherein an amount of metal salt of
carboxylic acid is in the range of approximately 2 to 15 parts
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conprises cotton. 13. The belt as in claim8, wherein the non-woven materi al
conpri ses a conbination of softwood pul p and a softwood pmlﬁJ and synthetic
material blend. 14. The belt as in claim 13 wherein the nontdodEa A’éﬁeri al
conprises from0%to 70% of the softwood pul p. 15. The belt as in claim 14,
wherein the synthetic material is selected fromaram d, carbon, polyester,
pol yet hyl eper hyrdsedgrakkemnd nyl on or a conbi nation of any two or nore of
the foregoing. 16. The belt as in claima8, wherein the non-wven materi al
conprises & cBrbibeati 8p Ut HadawdedwirAgiNahle ae Sftomssdc piperigddi8ynt heti ¢
materi al bPekREter7 IrIRENE + BABR) nSBR aidh ShlaFeR®Ene PhednePRRIG\AEACRat er i al
conpri ses ARrMOSFOpAF prouB.CIThEEHEPXEIEI B cl ai m 8, wherein the fiber
loading is in the range of approximately 0.01 to 5 parts per hundred
rubber. 130 TR Belt a3 1 dlamnd 8, Whfterei Rt e @§veR BJFPrides a

nul ti-ri bbEERHFISTSS 8. comPirpid opePf 2REGWPOd BirhR ndWkereract i iPegi on
conprises a v- belt profile. 21. The belt as in claim8, wherein the

cross- cor d1fayBte PESRPRT sBE GAGEn8 nathdhedr. the nopeoneRt "3k ilc| ai m 8,

wher ei n t hEOBRHSESFPHEYREP U ®onprises tire cord. 23. A belt conprising: a
body conprising an elastoneric material and having tensile nenbers

ext endi ng A- A 1oRGLEud? ndt Cdiarlé‘cHoﬁ‘,’he&eéﬂb’élil%rﬁqgfélwlo?dnBﬁl%orous cross-cord
| ayer di spBSBRFiatfSaE8ht°™17 03AUGLO5 the tensile nenbers; the body having a

pul | ey engaging region having a profile, .the pulley engaging region

conpri si nglg' nﬂ}?— g@%@@na e rGLEE M Ef u"é%eo‘e i Fhetl‘rfﬁl'é%éé@fl Wg\"ii‘ terial; the
el ast oner i EOMRAtESCal , ¥ Jﬁgr;&of}? rSPgAECHgP U E Phé E'ng‘t’% AcPmat eri al
havi ng a pPBdet B Hehéd 5o alo%’ VAR

14. The belt as in claim 13 wherein the non-woven material
comprises from 0% to 70% of the softwood pulp.

15. The belt as in claim 14, wherein the synthetic material is
selected from aramid, carbon, polyester, polyethylene,
fiberglass and nylon or a combination of any two or more of
the foregoing.

16. The belt as in claim 8, wherein the non-woven material
comprises a combination of hardwood pulp and a softwood pulp
and synthetic material blend.

17. The belt as in claim 8, wherein the non-woven material
comprises hardwood pulp.

18. The belt as in claim 8, wherein the fiber loading is in
the range of approximately 0.01 to 5 parts per hundred rubber.

19. The belt as in claim 8, wherein the region comprises a
multi-ribbed profile.

20. The belt as in claim 8, wherein the region comprises a v-
belt profile.

21. The belt as in claim 8, wherein the cross-cord layer
comprises woven material.

22. The belt as in claim 8, wherein the cross-cord layer
comprises tire cord.

23. 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

17



stearate. 24. The belt as in claim 23 wherein an anount of zinc stearate 1is
in the range of approximately 2 to 15 parts per hundred rulﬂbfrv!g,zag1 A bel t
conprising: a body conprising an el astoneric material and hav rfg"% él‘%ﬁ | e
menbers extending in a longitudinal direction; a cross-cord |ayer disposed
adj acent the tensile nmenbers; the body having a pulley engaging region

havi ng a pthd ideasiipemenhdrisey engagi ng regi on conprising a non-woven
material infused with the elastoneric material; the elastoneric materi al
havi ng a f¥iebddgabirning endulhey perdagingnyeglony headnena eidfigea thecti onal
nodi fier aRUdEeYperBRylvhdeJing SOrTricEnJandneherdverc Prbealalndaifired i s

sel ect ed fYoth Ahgceseee@nardc maheeialm stearate or magnesi um stearate or a
conbi nation of any two or nore of the foregoing. 26. The belt as in claim
25, wher ei #he IR 2EEPRET bhdlrtesdpt i Bavings & fibere l€edirenme?®® material in the
amount of approximately 2 to 15 parts per hundred rubber. 27. A belt
conpri si ngth% PEEYORBFRHT iRAtSglah 1 ENGoAePrRIRArSLNEr aneHawitngikensil e
menbers ex¥efdi@%§-in a longitudinal direction; a cross-cord |ayer disposed
adj acent the tensile menbers; the body having a pulley engagi ng region

havi ng a ptdfiThe PEhEe apHuim &Y 2éRgadiHiFrFeBi ¥R TWMBEI SFngiee mbeaRaben
material iHf ydedhenrerot 1Rf PREPBHMAGSL YAt BPi 1 ParhE BEASTWUIEES. nmateri al
havi ng a f TR 0adi ng in the range of approximtely 0.01 phr to
approximately 20 phr of elastomeric material; and the el astoneric nmateri al
havi ng a pfedét @FEan‘é‘Ef“%’HD‘HﬁEzof zinc 18 6 3 AU3 2335 stearate. 28. The
belt as in claim27 wherein an_anount of zinc stearate .is in t,r11e range of

appr oxi nat%(laxdz’ FBmIf’ZBlifaﬂgt ST ARUFEf "Ruppit. and having tensile

ers extending in a longitudinal direction;
a crogs-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; and

the frictional modifier is selected from zinc stearate,
calcium stearate or magnesium stearate or a combination of any
two or more of the foregoing.

26. The belt as in claim 25, wherein the frictional modifier
is in the elastomeric material in the amount of approximately
2 to 15 parts per hundred rubber.

27. A belt comprising:

a body comprising an elastomeric material and having tensile
members extending in a longitudinal direction;

a 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 in the range
of approximately 0.01 phr to approximately 20 phr of

elastomeric material; and

the elastomeric material having a predetermined amount of zinc
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29. A belt conprising: a body conprising an el astoneric material and havi ng
tensile nenber extending in a longitudinal direction; a substantially

non- porous cross-cord | ayer disposed adjacent the tensileﬂﬂeﬁbgrﬁmﬁthe body
havi ng a pul |l ey engagi ng region having a profile, the pulley engaging
regi on conprising a non-woven material infused wth the elastoneric

mat eri al ; ¥RPUAGE-el astomeric material having a predetermni ned amount of zinc
stearate. 30. The belt as in_claim?29 wherein an anmount of zinc stearate is
in the rang® dfcapptbxdsreelcyadmt 37 MheggipsapAMWREIPEIZIRUBTERAT2BA. A bel t
conpri si ng*S dhédg tagt i RFPARFEIASlgnér Fe Wmeritdl Pahdyndredy tensil e
menbers ext ™fng in a longitudinal direction; the body having a pulley
engagi ng rﬁgion having a profile, the pulley engaging region conprising a
non-woven frat ér PELE APTREF NGt h the el astoneric naterial; the el astoneric
material having a fiber |oading; and the el astqneric material having a

pr edet er ni hekP nﬁBﬁPr%ﬁlqﬂ_aﬁeﬁg?sESWQ?¥6fmé%?ﬁﬁ%y@?é BRYIRI SH5ISEhE carboxylic
acid is atMfEEL eFhendHIedfed P8 TGl ofbred®iist i ng of carboxylic acids
possessing from 12 carbon atons to 24 carbon atons. 32. The belt as in

cl ai m 31 vReTEIS2BA Ao PTG PORBERI X0 C8Fd 1anBo Ly FPRSEEiAfIBSePh the range
of approxi &t SIS LE RS St s  per hundred rubber. 33. The belt as in claim

32 wherein th§¥%§$ﬁl salt of __carboxylic acid is sel ected f.Oﬁ]ZiHC
stearate. SYE5F @ BULC ;gﬁ;,’é% Epgton, V&F"‘gaac%'rfbimﬁt’if) €of any
two or noPR oY FH@%HP%%&%&P %ﬂ.,lﬁ*ﬁénﬁgf‘tn%fé'“ioﬁfec?l BRRE B WHEFEPRYt he
car boxyl i cVHEt ¢1es S1RRT T EE FROM 13ur P8Y nyristic, oleic, linoleic,
almtic, _nmarqgaric, stearic, .arachidic, behenic aor lingoceric acid or a 19
Conbi nat | off DAY P RS b1 1T e Br BHGTrmined afount of Zine

ara

30. The belt as in claim 29 wherein an amount of zinc stearate
is in the range of approximately 2 to 15 parts per hundred
rubber.

31. A belt comprising:

a body comprising an elastomeric material and having tensile
members extending in a longitudinal direction;

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 elastomeric material having a predetermined amount of a
metal salt of carboxylic acid; and

the carboxylic acid is at least one selected from the group
consisting of carboxylic acids possessing from 12 carbon atoms
to 24 carbon atoms.

32. The belt as in claim 31 wherein an amount of metal salt of
carboxylic acid is in the range of approximately 2 to 15 parts
per hundred rubber.

33. The belt as in claim 32 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.

34. The belt as in claim 31 wherein the carboxylic acid is

selected from lauric, myristic, oleic, linoleic, palmitic,
margaric, stearic, arachidic, behenic or lingoceric acid or a
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35. The belt as in claim34 wherein the netal is selected from beryllium
barium titanium chrom um nolybdenum nanganese, iron, cobalt, nickel,
copper, silver, cadmum tin, lead, antinony, zinc, cal cﬁ} Gmﬁ"gag}ngm um
sodium lithium potassium or alumnumor a conbination of any two or nore
of the foregoing. 36. The belt as in claim31 further conprising a
substantially A non-porous cross-cord |ayer disposed adjacent the tensile
menbers. 37OTPRFELHENt ORSRHN F¥PaP W wWeér BRA §IREIREAIpor ous cross- cord

| ayer conprises tire-cord. 38. A belt conprising: a body conprising an

el ast omeri %5 né':th@r P&t t s lﬁ’a\?llﬁgmt%ﬁémeéelﬁfeﬁ%%r“?té‘%t éﬁd? citr?dafffﬁrﬁgl t udi nal
direction; ?IFY 1&8 ]Pi%ﬁf’r &g gBH@ r%yéﬁeﬂa\‘h gFtle, the
pul | ey eng i’ sFﬂE,’)p NGB e rC HEHER: af 1T nf with the

el astoneri ¢ Wé‘g’é’lyl'aFln‘f CAE o BT IRE S Rer R Waviti§ 2 4YPr edet er mined amount
of a net PO LT YGY .EEr?J]deluE‘ 8ti ¥; cog}k?dnf"ﬁéo%aorfbﬁi’% FEO R '€ 8f | east one
sel ect ed fF}b HEIGHBEp consi st ng of a car boxyl i c aci d posseSS| ng from 12
car bon tho §4 carbon atons. Igl n claim giel n an
anount of t AP FFLE o1 th’arcé igl?% eF ﬁlﬁ'én? P %u%sl"t Ymately 2
to 15 part%On é’FOHﬁn‘a’F%%S T1ber2Y%0. 'ﬁ?é’sﬁ I? %%celnrti g g er ein the

metal salt"of - Carboxylic acid is selected from zi nc st ear at e, calcium

stearate o | stearate.or onbi.natj on of nore of the
f or egoi ng. %4??31%‘%% gg] n cﬁia&in 3%}“’ 0Pt WAt Iboélrrﬁﬂ é’ilﬁgcrosssulg?fgntl ally
non- por ous %’forsscOE‘BFﬁs‘? ayelrred §pdsed adj acent the tensile nembers. 42. The
belt as |n3é:I @\ eli% whe rell n.t he non-porous cross-cord |ayer conprises
tire-cord. ™ 43. 'Fhe ber T as % cl ai m 38 wherein the carboxylic acid is

sel ected Tromdauglc, rE SH G QL &l G J hnpLel o pal mLbig, (Jmngaric.
stearic, o aGHAI Cyr BRRAI Go0h LLHGASE bE: 6L LR,

ers n
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 predetermined amount of a
metal salt of carboxylic acid; and

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.

39. The belt as in claim 38 wherein an amount of metal salt of
carboxylic acid is in the range of approximately 2 to 15 parts
per hundred rubber.

40. The belt as in claim 39 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.

41. The belt as in claim 40 further comprising a substantially
non-porous cross-cord layer disposed adjacent the tensile
members.

42. The belt as in claim 41 wherein the non-porous cross-cord
layer comprises tire-cord.

43. The belt as in claim 38 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.

44. The belt as in claim 38 wherein the metal is selected from
beryllium, barium, titanium, chromium, molybdenum, manganese,
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conbi nati on of any two or nore of the foregoing. 44. The belt as in claim 38
wherein the netal is selected from beryllium barium ti t@n%umn gBﬁm um
mol ybdenum manganese, 20 0 3 AL13 2005 iron, cobalt, nickelfvk r,
silver, cadmum tin, lead, antinony, zinc, calcium magnesium sodium
lithium potassium or alum numor a conbination of any two or nore of the
f or egoi ng. 1%, Kobelt. duif¥cilsi AGPPS bEdY VeBNAANING  ahlRl dse6eri c materi al
and havi nPREfSVe ZHefrherd CéXlemAFESiH A FOHE udiRRIYSi recti on; the

el ast oner | ROGRASSEMMal OhAAYTGTHT PHet JTRAPAGICART PRE BVastomerecofmt eri al
havi ng an o fiPregPi3¥nc stearate equal to or greater than 5.0 phr. 46. The
belt as in claim45, wherein the fiber loading is in the range of

appr oxi mat & y foP61 L pRP™RIG S4PFr oxi matel y 20 phr of el astomeric material. 47.
The belt as in claim45, wherein the agnount of zinc _stearate i,i

appr oxi mat 215P%Y. FOPRFISIAY P&l pRteHs S RREtHih 482 BR%TE &8l ast oneri ¢
material ® SsESTEREVIY 38R LRBR FYISPSLnTUrsréRé, and conbinations of

two or nore of the foregoing. .49. A belt conprising: a body conprising an
el ast omer | EIERT AP Gt TRAFFAGL | BREMGe® FoRter P PEAGRIY i n a | ongi tudi nal
di rection; the _body having a uLIe engagi ng regi Qn _having a profile, the
pul l ey eng arsééf“%ﬁl% reirgla & V‘ﬁkiizao?fg%urﬁgto rizépci%t?‘?fsré’ Swith the
el astomeri © &P 8F ; 9XFREE &88Bmer ®Material having a predet ermined anount

f t al .t of boxyli.c.acid; dth | id. s.selected
o kT B e O B A el
arachi di c,t%ee ENIE Br 2RHIT @8FF%yac‘io& 8P o~ FHRTFAL SRS of hy FwBt or mor e
of the fof agso'?ﬂ‘&.rlgomatﬁfel élt as in claim49, wherein the elastoneric
material  gomylses, EFDM, SBR.;ENBR polyehl gropreng, apd, conbinations

stearate is approximately 5.7 phr.

48. The belt as in claim 45, wherein the elastomeric material
comprises EPDM, SBR, HNBR, polychloroprene, and combinations
of two or more of the foregoing.

49. A belt comprising:

a body comprising an elastomeric material and having tensile
members extending in a longitudinal direction;

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 predetermined amount of a
metal salt of carboxylic acid; and

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.

50. The belt as in claim 49, wherein the elastomeric material
comprises EPDM, SBR, HNBR, polychloroprene, and combinations
of two or more of the foregoing.

51. A belt comprising:

a body comprising an elastomeric material end having tensile
members extending in a longitudinal direction;

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
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of two or nore of the foregoing. 51. A belt conprising: a body conprising an
el astoneric material end having tensile nenbers extending i 3aAUGngH§udinal
direction; the body having a pulley engaging region having a profile, the

pul | ey engagi ng regi on conprising a non-woven material infused wth the

el astoneric material; and 21 0 3 AU 2005 the elastoneric material having an
anmount of zinc stearate equal to or greater then 5.0 phr. 52. The belt as in
claimb51l, twherdiastbher amowriterafl zhacing beanatenti ofagpnoxsnedmdty 5.7 phr. 53.
The belt asqual ¢loapm &dcatwhertéen §he pdrastoneric material further conprises

a fiber loading in the range of approximately 0.01 phr to approxi mately 20
phr. 22 52. The belt as in claim 51, wherein the amount of zinc

stearate is approximately 5.7 phr.
53. The belt as in claim 51, wherein the elastomeric material

further comprises a fiber loading in the range of
approximately 0.01 phr to approximately 20 phr.
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