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I nvention The invention relates to power transm ssion belts, and nore
particul avbyi/6410s CVT belts conprising a belt trained on Beinvsowissgys t hat
cooperate with an input and output pulley. 10 Background of the Invention
It is well known in the art that a gear type transm ssion nmay be used for
running a notor vehicle, notorcycle or the |like. For the purposes of

i mproving fuel efficiency, a continuously variable transm ssion, CVT, is
preferable. Various types of belts Til&e been devel oped for use in
continuously variable 15 transm ssion rally, the CVT Belts have a
silhouette simlar to that of "%%ﬁU%h@VIﬁ%QF V-bglt. In particular, they
are broad at the top and narrow at the bottom and designed to fit between
t he sheaves of a pulley that define an angul ar groove. The pulley on which
theSelt is trained conprises Figléof thalnvestiemve and a fixed 20 sheave, both

having a tr : . : \. whi | e
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ef f ect i @¥MTybeity cemptisingeh fimit irsibed bradeverings that tbeperatd @ythvan imputwhi ch

t he belt ‘gperat es. Consequently, belt speed is a function of the effective
di amet eBNGPUIE PYHRY-ey which is in turn a function of 25 the axial position
of the sheaves relative to each other. Cenerally two pulleys, an input and
output, are present in a CVT transm ssion. Although each of the prior art
CvTlibel ts are flexible, eadBackgsourtheftheHavemticeri stics not found in other
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fuel efficiency, a continuously variable transmission, CVT, is preferable. Various

types of belts have been developed for use in continuously variable
15 transmissions. ‘

Generally, the CVT Belts have a silhouette similar to that of a conventional
V-belt. In particular, they are broad at the top and narrow at the bottom and
designed to fit between the sheaves of a pulley that define an angular groove.
The pulley on which the belt is trained comprises a moveable sheave and a fixed

20 sheave, both having a truncated cone shape. Generally, one of the sheaves
moves while the other remains fixed.

Moving one sheave in relation to the other effectively varies the effective
diameter ¢ of the pulley within which the belt operates. Consequently, belt speed
is a function of the effective diameter of the pulley which is in turn a function of

25 the axial position of the sheaves relative to each other. Generally two pulleys, an
input and output, are present in a CVT transmission.

Although each of the prior art CVT belts are flexible, each also has
characteristics not found in other power transmission belts. For example, the
belts are required to have transverse rigidity. This allows the belt to run at a

30 particular effective diameter without being crushed between the pulley sheaves.
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WO 01/ 69105 PCT/ US01/ 08539 Consequently, each CVT belt system conprises a
belt trained around variable dianmeter pulleys. Regarding the prior art

rel ati onsvo pr/gavsveen the pulley and the belt, US patent BCTOS91GRA3% O
Donowski discloses a variable dianeter pulley. Asingle 5 drive ring runs
in the sheaves of the pulley. A flexible belt runs on the drive ring

t hr oughChRSeqUBSY eabh @W l§é]?§y§§n{r98ﬁpWsé§‘ d BER8indd 3?&% Qhfigble the

effective dianetér of the pulley is changed. Since the drive ring gears t he
t r ansvedigmeder palgysessi ve forces between the sheaves, the belt need not be
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held between the power tranfﬂr%ssmn surfaces of the pulley. A belt is
engagedrIRIUSrse |08 Rresg|vecionsas brtween thesheaves. tthleahglﬁnn?@ﬂomtr PRg. The
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an 25 input and output shaft, each having a rotary disk assenbly. The

rotary iotatiora o #rehsheave anemberse Jbﬁtla@momlﬂsdamna:Hoeamtdemd:uteslfnaw ng
conti nuousl tabl e. d% aneters. The two rot ary di sk assenblies are
connectléﬁflgejla orﬁP?'ﬂbssoercham sm such as a rigid coupling ring. Power

trqmsm ssi ONARBGEpFedEritiRRIof BRCHricrUAK &Y ULS! paeht 6,285 teTyashRard,ng. This
devi ce does not offer the option of
which discloses a variable diameter pulley with a power transmission ring held
between the power transmission surfaces of the pulley. A belt is engaged with
the outer circumference of the power transmission ring. The pulley bodies are
biased toward each other with a biasing means, a belleville spring. The belleville
20 spring couples the pulley bodies to each other for power transmission. This
device requires a biasing means to realize power transmission from the pulley to
the drive ring.
Also representative of the prior art is US patent 4,875,894 to Clark, which
discloses a continuously variable transmission. The transmission comprises an
25 input and output shaft, each having a rotary disk assembly. The rotary disk
assemblies each have contact pads which form circles having continuously
variable diameters. The two rotary disk assemblies are connected by a coupling
mechanism, such as a rigid coupling ring. Power transmission occu.rs between
each pulley through rotation of the ring. This device does not offer the option of
30 using flexible belts for power transmission, requiring instead the rigid ring to
connect the two disks. This limits the space that the device can operate within,
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30 using flexible belts for power transmi ssion, requiring instead the rigid
ring to connect the two disks. This limts the space that the device can
operate Wohi/ep105 2 SUBSTI TUTE SHEET ( RULE 26) WO 01/ 69105r€CUABB33908539
generally to a square or circular space defined by the extrene outer

di mension of the pulleys. Wat is needed is a drive ring CVT belt having

cooper agengratly ity squere. or\draular spacedefines by tﬁéiéé&rénhél@u%ﬁimhgida\avi ng a

flexible nmenber trained around 5 the pulley'drive rings. at 1s needed is
a driveotthepulleysbelt having drive ring alignnent sleeves. The present

I nvention ne t; S tion The primary aspect of
the inventi og\t"?%st 'F g%d%\?j? %ea éﬁ Weé/ rqu?;gtbg@'lﬂ%'i'ﬁ' °°§Be'i?é‘\?9n‘y“’c?08f§8?-at I ng
drive rWigs.is Apetbeis adfiket rig CMTebéltignhg enfléxbleomBriber diredlaioumdr i ng CVT
bel t_ hayi n % fl exible r@gbex trajned around the drive rings. Another
aspett H© pulley; dRvantings, abisgiesdedds & dive BngingT bett having Heve rigda

const angydighint BEIEY TAS pHSsert nARbHHedis Rie Aleddle [nvention i's to

provide a drive ring aving drive ring alignnent sleeves. O her
aspects of the invention will be pointed out or made obvi ous by the

foll ow ng description of thegi nventi ?B ﬁnd tae acconpanyi ng drawi ngs. The

i nvention conprises a drive ¥ { . Ve —a CVT transm ssion, 20 each
vari-abl e di aRE&srimaly 8¥pd@softhd invenfioM% té Profde s Qﬂne ﬁﬁqe GAEEps. - Each
drive ring may conpri'se any high nodulus material such as plfastic or netal.

An 1&ndhawsg icoeretdtiagtdrive lirgsrenber or belt is trained between the drive
rings. Each ,drjve. rin her conprises a slegve th ' rai ned around
an al ternat eABB{hgﬁ asbﬁ&é@bgdﬁveé‘g'gﬁ '%Ik? %0‘4“?%3."%%86}?933@&%%"% Bi des in
a bushi fiaxile membes Siaftdd d®udd tHeidvieringd: The belt has a tensile |oad that
presses each of the drive rings together on the sleeves. The relative

arrangenent Opothes agrest ofithedavantion 1vto pevide a drive ring CVT belt having a
constant belt loading radius.

15 Another aspect of the invention is to provide a drive ring CVT belt having
drive ring alignment sleeves. ‘
Other aspects of the invention will be pointed out or made obvious by the
following description of the invention and the accompanying drawings.
The invention comprises a drive ring CVT belt. In a CVT transmission,
20 each variable diameter pulley has a drive ring trained around the sheaves. Each
drive ring may éomprise any high modulus material such as plastic or metal. An
endless flexible tensile member or belt is trained between the drive rings. Each
drive ring further comprises a sleeve that is trained around an alternate outer
surface of each drive ring. Each sleeve then slides in a bushing on its respective
25 drive ring. The belt has a tensile load that presses each of the drive rings
together on the sleeves. The relative arrangement of the axis of rotation of each
drive ring is maintained by the contact between the sleeves and the drive rings.
The effective diameter or radius of each pulley is adjusted by movement of the
pulley sheaves. Movement of the pulley sheaves causes the axis of rotation of
30 each drive ring to move eccentrically with respect to the axis of rotation of the

pulley. As the rings move, the belt moves with the drive rings and remains
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drive ring is maintained by the contact between the sleeves and the drive
rings. The effective dianeter or radius of each pulley is adjusted by
novenent vod 0t/6e05 pul | ey sheaves. Myvenent of the pull ey shenvsesl/ssisses t he
axis of rotation of 30 each drive ring to nove eccentrically with respect
to the axis of rotation of the pulley. As the rings nove, the belt noves
with tNﬁaldéd\m/errltﬁésdrﬂmnﬁggﬁ?lvﬁ\g 8 corBiaht Bdhding Fdius Itd)like HoIt. VPHE1/ 69105
PCT/ US01/ 08539 trained over the drive rin gi'ving a constant bendi ng
radi us drive fiegsepach Thay haveva suriage peafile rgfﬂﬁ/ ugavwitla symcheanousr béltd,e f or
use wt oqt mul ti-ribbed belts or v type
belts. ° re{bg g@?’f'??’lbteﬁ b?&s{ﬁ\pﬁﬂ %rl%s Fig. 1 is a perspective view of
t he invention Fig. 2is a S|de el evation view of the belt in the CVT

pul | Fig. 3is acro
croés sectlonal vi ew of tREELDE 2 he Prawingsyshi ngs. 10 F|g 5is a
per spe v invention. Detailed Description of
Phe Prerdy f oo Bep oo °‘“"ié”."%"*5*¢

Endl essFigl 2x$ blside elevatien vrmmrbfethe]tﬁblt iorthe VT pubeys. ai ned around first drive

ring 2 .second drive ring 36. .15 First drive ring 26 rotates between
sheave%’@cg iIHALTOSS-5Ret ol Wg‘( gﬂ GiMs SY8f€Rbnd drive ring 36 rotates between

sheave Fachii9Asrdds-s séétior%@k,rev@effh% RSN 1R %Lhﬁa%gﬁ figged embodi ment. wi th

a toothe rofile, although any profiile | at, nmulti-ribbed, or
v- B8 t pgodiis 8 perspectivelcrass-gettionaksicw of thetiavehtione ri ngs may al so have a
conjugate profile that cooperates with the profile of the belt. 20 Each
drive ring eccentrically rotates within its respective pulley. The

position of each dmpetgiléd m@sbﬁgﬁtﬁt@ﬂtﬁb@éfé}kd Bmbéddihamce between each of
the sheaves on the particular Ty or exanple, as the sheave sections
22, 23 noveigl dsés atagé&m@tweaﬂem ther invendienonEndless fiexiblevtensilag 26

i || Sn{b%trqroagg)beg%gwt%lﬂe& fodhd ﬁrs%n&@trﬂb'ﬁar% sEE'S“nd)H |v§¥m8136 and as

sheave séctions
15  First drive ring 26 rotates between sheave sections 23 and 22 (not shown).

Second drive ring 36 rotates between sheave sections 32, 33. Belt 10 is shown
in the preferred embodiment with a toothed profile, although any profile including
a flat, multi-ribbed, or v-belt profile will work as well. Each of the drive rings may
also have a conjugate profile that cooperates with the profile of the belt.

20 Each drive ring eccentrically rotates within its respective pulley. The
position of each drive ring is determined by the distance between each of the
sheaves on the particular pulley. For example, as the sheave sections 22, 23
move closer together, an axis of rotation A; of a drive ring 26 will move laterally
toward the axis of rotation of the pulley C4, and as sheave sections 32, 33 move

25 apart, an axis of rotation A, of drive ring 36 will move laterally away from the axis
of rotation of the pulley C,, see Fig. 2. The radius of each drive ring is not limited
to a value equal to the radius of its respective pulley, however, in the preferred
embodiment the radius of the drive ring is slightly greater than the radius of its
respective pulley. ;

30 Each drive ring may comprise any material having sufficient compressive

strength known in the art, including metallic, and non-metallic materials such as
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25 apart, an axis of rotation A2 of drive ring 36 wll nove |laterally away
fromthe axis of rotation of the pulley C2, see Fig. 2. The radius of each
drive rimgonseqiod |imted to a value equal to the radi uspof/ustiss®specti ve
pul l ey, however, in the preferred enbodinent the radius of the drive ring
Is slightly greater than the radius of its respective pulley. 30 Each

drive rhﬁ@n@ﬁzyoﬁﬁlﬁﬁlbsmaﬁéﬂéléfﬁtlﬁrs plefeped f’(ﬁaﬁtﬁé dfive HingC AHEERAShAE a
strength known in the art, incl udl%m&tal i and non-netallic materials

such ascoeffisigptef frigtien gqgmolgeztghgr risfics @pnmilbbe wit tuse oOBe3ouligyhenol i ¢

Coel 11 oPFRVE A Bes g RG24 RE AR 2T Cx Conpat 1l 6 wi th t hose of

the pulley Yhiganeestisri pemits @ beading radiestof it AP 1@ be cbhstaift-asTihes
|nvent|on grarmts t he bending radius of belt 10 to be constant as the 5

bel 2 t r Belk s&%pverawmm% ringnd hetaedt banding eaciusis slighthidanger thanther y
larger thans td?etgalr&% t@@ntﬁr&‘é{g biHa - CW”{iéﬂpﬁs ttﬂaf”cﬁﬁée hbrggs! 9ns

t hat cause chor en snma acent bel ocks I'S i nvention
al | ows batwdsr smab ammmlbeltabiockalthlsl imedntidnaalipvs thes balb tto maaintain as it

tracks around each drive rin uIIey I nation s,increases belt life
by redu@lﬁt@’eg)éll?rg%l? tcé 8 BS '(Ehg?‘g% ar%nq)reeqnbxdrfvg“@@ulp Yg. 2 i's
a_side ébﬁbﬁ\tdtlgﬂ VTrﬁé’,Vu?cfreéE'é‘s Belttifd By réduding b@lt"félﬁ)fés call§ay By @rpdacns 32,
33 are ont river | ey. Sheave sections 22, 23 are on the driven

pul 1Gky. orﬂexfatlguel ew, sheave sections 22, 23 are rel atlvel y cl ose together
and sheave s lpns 32,33 are.sonewha rt di f sh

15 sectron o6 & & o G PRURIST YRR 08 bl BRFEYT Bl Bt e o
radi us Ebctiohst B2, 39'§rba@ﬁQhérd3rWetrf‘pﬁJllé ntSheé\fe fs@bﬁéns)IZZCJZSt SraVafr tedr i ve
ring 26 contacts sheave sections 22,23. Effective radius E2 is the

di st ancdrivempuiey dribisrview, sbeave sections 22 Hhere relptively dlosg Bmethett act s
hen e, BB B0 ecfine B SFUE nlon Al At e i sl o el
E2 1Bt egsttites23 i SgeHhe radius ofshebee tectisn33 & 8H. Eﬂféctlve radie Epivthiehat
distance from the center of rotation C; to where drive ring 26 contacts sheave
sections 22,23. Effective radius E; is the distance from the center of rotation C»
to where drive ring 36 contacts sheave sections 32,33. Consequently, effective
radius E; which is greater than effective radius E,. It is known in the art that the
20 ratio of E4 to E; determines the gear ratio of the transmission. It is also know that
E4 and E; vary according to the position of the CVT driver pulley and driven
pulley sheave sections.
Fig. 3 is a cross-sectional view of a drive system. Belt 10 is trained
between pulley 11 and pulley 12. In particular, drive ring 26 is trained in pulley
25 11 and drive ring 36 is trained in pulley 12. Drive ring 26 and drive ring 36 are
depicted with the flat belt profile. As noted in Fig. 1, the drive rings may have any
one of a variety of profiles, depending on the needs of a user. Belt 10 is trained
. over drive ring 26 and over drive ring 36. Inclined sides of drive ring 26 bears on
sheave surfaces 24, 25. Inclined sides of drive ring 36 bears on sheave surfaces
30 34, 35. In this view, the axis of rotation A; of drive ring 26 is substantially coaxial
with the axis of rotation C4 of pulley 11. The axis of rotation A, of drive ring 36 is
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El and E2 vary according to the position of the CVT driver pulley and
driven pulley sheave sections. Fig. 3 is a cross-sectional view of a drive
system Bed11/d903s trained between pulley 11 and pul | ey RCT/UBOL/883% i cul ar,
drive ring 26 is trained in pulley 25 11 and drive ring 36 is trained in
pulley 12. Drive ring 26 and drive ring 36 are depicted with the flat belt

prof i | esubstantaid coaxibi Withlthe RRisdbf Y6tatibR IS, HYpUNRYE12NY HoMeQepf the vari ety
of profiles, depending on the needs of a user. Belt 10 is trained over
drive rrelgtigshimdebyeen dheaxis idfgotdion efcaigiven sirivesring amdi the akisgo26 bears

h . , - . i ve. ri . h
cur  aceta! AGERer{ el voRERle fikoMifdo e Piackfird AcBR U.Ti ng 26
i's substanti i lopeeation, adrivenrihg 261evitxordly dontadtathieoshéaved’suptéeyonl b The

axis_of rotation A2 of drive ring 36 is 5 SUBSTI TUTE SHEET (RULE 26) WO
01/ 6b10Bamelandtleysaie00 & Gestash@red ithatcebatantiallyt desorben a sadial fingati on 2
of pull ¢}he Xamd RS for thE Sontdtt PEW?IH\/@HH#‘@@%@&@V Ssré?:gioﬁ%‘tfr?»':spn of a
given drive ring and the axis o rotation of a given pulley Isvariable
accor di sgrfaces. h&hisriscmdised biethe geometry df the eecantricrelationshipr betwe2® wi | |

aren ¢ hihe s i ermany fediies Sinae e Rprect SredotnR bluiash Ber or e
cont act ghed WRAG arY theepindiDisSRIAN S SRaY theesdp rﬁ@’fo%h(\e,\ggﬁél%qﬁﬁo-rm S is

caused by the geonet r'_%/ of° the eccentric relationshi'p bet\ the drive
ri ntP axheatisaredueepul it wtherx sinncedhecpowéretransmissionacertact isl betweeat theen t he

dri ' dt ' Lativel |l o 1. typity f th
gener at P B8 AreFBt SneBesdni@al ' ies s newbR B8R BRN N tratrae on
cont act b fémweeéuééueb%ékbef@i\vé Réatdfatd fictibAAE Fed iR aEnMtaRRf. Ween the
flexible belt and the sheaves belt failures caused by excessive heating

and frictionThpecrpasseeton ioffirivectings 6, Bitehas ¢ hieighttX amdowidthi Yetor i ngs
w tth 1 BRNR APk THREh b K iy B RLACOTY PR e Rl T itel 127 5
t hat5 pr 8y didwevisteany gatid tHat relvents skewingaofi the idniverihgoaik diy thes paltseigt abl e.
Referring to Fig. 3, each drive ring also describes an included angle
acceptable.” Referring to Fig. 3, each drive ring also describes an included angle
a in the range of 20° to 70°. The geometry of the drive ring, and the described
ratio causes a self tracking and self aligning feature where the position of the.
drive ring relative to the pulley is a function of the height, thereby causing the
20 drive ring to move to the smallest effective radius while the drive ring is forced
into a position where its axis of rotation is parallel with the axis of rotation of the
pulley. This is caused by the wedge effect between the sides of the drive ring
and the sheaves.
Fig. 4 is a partial cross-sectional view of the rings and the guide bushings.
25 In the preferred embodiment, proper alignment of the drive rings during operation
is maintained by a combination of bushings and sleeves. The bushings and
sleeves comprise a sliding engagement that maintains a proper axial alignment
of the drive rings. Bushing 1 is fixedly attached to an outer periphery of drive ring
26 in groove 8. Bushing 7 is fixedly attachedv to an outer periphery of drive ring
30 36 ingroove 9 in a position that is non-coincidental with bushing 1. Grooves 8, 9

may be excluded whereby the bushing is mounted directly to the outer surface of
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ain the range of 20 to 70. The geonetry of the drive ring, and the
described ratio causes a self tracking and self aligning feature where the
positi onvod ot/baos drive ring relative to the pulley is a panuseissssf the
hei ght, thereby causing the 20 drive ring to nove to the smallest effective
radius while the drive ring is forced into a position where its axis of
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surface of 6 SUBSTI TUTE SHEET (RULE 26) WO 01/69105 PCT/ US01/ 08539 the
drive rbughingdnatesahthiah cpmprises anlovatristienlintgrface batwerrethe biishingsed. Sl eeve
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drive ring 36 rotates, sleeve 6 slides in bushing 7. Due to the low friction
between sleeve 2 and bushing 1, sleeve 2 rotates in the opposite direction of
drive ring 26. Due to the low friction between sleeve 6 and bushing 7, sleeve 6
rotates in the opposite direction of drive ring 36. The contact between the
20 sleeves and the rings prevents the rings from becoming mis-aligned during

operation.

Since the rotational axes of the drive rings 26, 36 translate in unison as
the drive ring CVT belt operates, the relative spacing between the rings does not
change, since each rubber sleeve remains in the proper Spatial relationship to its

25 corresponding bushing. This prevents drive rings 26, 36 from experiencing any
' lateral movement that would cause misalignment of the drive ring axes.

Fig. 5 is a perspective cross-sectional view of the invention. Belt 10 is
shown trained around drive ring 26 and drive ring 36. The relative arrangement
of sleeves 2, 6 on opposing sides of the outer surface of each drive ring is

30 shown. Sleeves 2, 6 may also be arranged as shown in Fig. 1, again, so long as

they are on opposing sides of the drive rings. Belt 10 is shown trained between
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Consequently, as drive ring 26 rotates, sleeve 2 slides in bushing 1.
Sleeve 6 is also in a |oaded or pressed contact with drive ring 26. As
drive riwp @bonast at es, 15 sleeve 6 turns is the directi orr@ppsdiossot hat of
drive ring 26. Consequently, as drive ring 36 rotates, sleeve 6 slides in
bushing 7. Due to the low friction between sleeve 2 and bushing 1, sleeve

2 rotategcH @rivBeriepReside diHedkivenings 26! i36card Plesid iRttt bRanhkow
friction between lZq)eeve 6 and bushi nrgj 7, sleeve g r ot a?gg in the opposite

di r ect i 9aewgs dr 6\y helhignson. THdg.dodepists thetcanter ofrotatonsheef/ devennidgt he

* her or 2 EERemr B LRk A HEEEREr A Fatiof s HEeRs s8oheS At an the
drive ring Qviloperhtiomheadentersidig¢otatibata,y A, DPAGVEGiNGS2E28B dritebélt nos does

not _ change, since each rubber sleeve remains in the proper spatial

rel 2t i JRENE INtWiser; asstheoielativieosRAGIRO Wi siicaye seetieng22v &t andiisheavei ngs 26,
36 fro neki 1 I : \ tgnment  of
the dri YRR st EithaeyEaT of Rty E nshitohs BHIZIRR B T he

i nvent i aperatieg tthé pulley sHeawestarai kresvraimoding att. | Taer axig ot Grodatibnd Al wf i ng
36. The,rel ative. arrapgenent _of sleeves 2, 6 on posi ng sides of the

out er  SHMEBBOAE BRchlth AYE o fRjalian 2 ShOIIKE Bea8SBAMER AEPTSIAY bo
arrang i itOthel aj iant ihg sides
T e i A e iR S T i

( RUOE 2B)e wpeod/d Sl dBveEngUSY B 9639 puliercis drfunetian ofjtie6location Tigher i ve
rings 26,. 3 r ressed .toget her on the, ,sleeves 2, 6.b |t tension.
o5 i L r8lafR LUK Srvefmogts ePRRake 5 1 s of reigtoh st dhe dhvP cal | y

| ocat edpiledThs iRsEMBEEIN Fh. pot ation C1 of sheave sections 22, 23. In
operation, ‘the centers of rotation A, A2 of drive rings 26, 36 and belt 10
5 move in umMilieugisatsirgle dpemiafdhe gaventipnohass heen slesetbed hereip, itagilland

cont 1 o1t FANSES 157nosd SAUCTIRPES 3h RO VAEIRoRs Y RE: RBRE I 'ARS o5
of 160t addrstrubtionfanddielatibr bhpgad$ wathdut departing fedmrtbkadpintnad® sebpdrdfve ring

36 nmaintai.n a constant .
the invention described herein.
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spacing S throughout the entire range of axial notion of the sheave
sections. 10 The speed of a drive ring on a driven pulley is a function of
t he | ocatwoni/ef10s he axis of rotation of the drive ring aBCTOSp88x to t he
axis of rotation of the driven pulley, as described in Fig. 2. A though a
single formof the invention has been described herein, it will be obvious
to those skilled in the art that varigldigegs may be nmade in the 15
construction and rel ation of parts w thout departing fromthe spirit and
scope ofclaime i nvention described herein. 8 SUBSTI TUTE SHEET (RULE 26) WO
01/ 6910 ; @ﬁ? | l claim 1. Adrive ring CVT belt

conpri s?n'gg'%g$ | gt rqlt\/éaarﬁ#{%?g'S a second drive ring; an endless flexible
drive el enena firstadrivedridggt ween the first drive ring and the second drive
ring on an outer surface of the first drive ring and an outer surface of
the%second dRiSEEORd §§vering: first drive ring capabl e of cooperating with a
first variab d?é?ﬁt ; ' f i Ir st

vari abl e di a%r@te(eHr pu ée)i}blés%rng{agﬁ%’/mngé;%tg:égu%gfﬁYéfzigsgedgE@t@niggﬁ ot her;
and t hetheesecuhdldrive ninghgncapahiter strfacopértheifitgt divd rimgsasdrgh vatérabl e

di amet erlgf)ul I((Pa'%t\l?\/\,hereia}I he sheaves of said second variable diameter pulley
are axy¥iasy ERCANGiA N EOrect to each other. 15 2. The drive ring CVT

belt as in cia first drivie h@ %ﬁagré of %bptaﬁetin@fswitﬁlﬁw \f,a{ﬁiﬂ?@%i%@fé}d the

outer surface of the firs e ring, -~ “first sleeve having a sliding
endélgenpulteywmwhereinetife sbeaves \of said gfirsh vasiahten didmelien pulleygace meddllywi t h t he
second drive [ri n% and .

moveable with respect to each other; and

| the second drive ring capable of cooperating with a second variable

diameter pulley wherein the sheaves of said second variable diameter pulley are

axially moveable with respect to each other.

15
2. The drive ring CVT belt as in claim 1 further comprising:

a first sleeve trained around the outer surface of the first drive ring, the
first sleeve having a sliding engagement with the first drive ring and a non-sliding
engagement with the second drive ring; and

20 a second sleeve trained around the outer surface of the second drive ring,
the second sleeve having a sliding engagement with the second drive ring and a
non-sliding engagement with thé first drive ring.

3. The drive ring CVT belt as in claim 2 further comprising:
25 a first bushing between the first sleeve and the first drive ring, the first

sleeve having a sliding engagement with the first bushing; and
a second bushing between the second sleeve and the second drive ring,

the second sleeve having a sliding engagement with the second bushing.

30 4. The drive ring CVT belt as in claim 3, wherein the endless flexible drive

element has a tensile load.

10

SUBSTITUTE SHEET (RULE 26)



20 a second sl eeve trained around the outer surface of the second drive
ring, the second sleeve having a sliding engagenent with the second drive
ri ng andveo oneaesl i di ng engagenment with the first drive rpayUS®/08Fdve drive
ring CVT belt as in claim2 further conprising: 25 a first bushi ng between
the first sleeve and the first drive ring,. the first sleeve having a
sliding engagenent with the first bushing; and a second bushi ng between the
second sl eeve and the second drive ring, the second sleeve having a
sliding engagenment with the second bushing. 30 4. The drive ring CVT belt

as in csarpB drivekBa VT ek LN ?I i drive elenent has a tensile
| oad. 10 SUBSTI TU§|1E SHEET (RULC?@G ’%%WG%OS PCT/ US01/ 08539 5. The

drive ring QWe besttslaeveé rard dihens®conblesleevie eduh tomprisel aekighafridttibhe second
sl eeve eaf?h. (I:orrprise a high friction 5 material. 6. The drive ring CVT
bel t* asMPIF™@"ai m 5, wherein: the first and second bushi ng each conprise a
|l ow friction material. 10 7. The drive ring CVT belt as in claim1l,
wherein: a profile of the endless flexible drive el ement describes a

mul ti - r.obwidriye 6ngI1@YT bel asun elaimud, fverest: the first drive ring describes

a multi-rib 1 he; h uter surface of the second drive ring
descri bes aqﬁgﬁﬁ%ﬁg%‘%&f%%'ﬁg %aﬁg CEMPHSE adllpmfgc 'PH&‘%fﬁglbel t as in
claim1l1, wherein: a profile of the endless flexible drive el enment describes

a toothed profile; the outer surface of the first drive ring describes a
t oothhed’ phhs diie rigg EVT helt@stiaclaimy t.aukergin:t he second drive ring describes

a toothed profdbfie &P tife eHifedd h¥Sble BEVEHeeht RictiBes ' mlit-riphBE" &1 N:

profile;
| the outer surface of the first drive ring describes a multi-ribbed profile; and
the outer surface of the second drive ring describes a multi-ribbed profile.
15
8. The drive ring CVT belt as in claim 1, wherein:
‘a profile of the endless flexible drive element describes a toothed profile;
the outer surface of the first drive ring describes a toothed profile; and
the outer surface of the second drive ring describes a toothed profile.
20
9. The drive ring CVT belt as in claim 1, wherein:
a profile 6f the endless flexible drive element describes a v-belt profile;
the outer surface of the first drive ring describes a v-belt profile; and
the outer surface of the second drive ring describes a v-belt profile.
25
10. The drive ring CVT belt as in claim 1, wherein the first drive ring and the
second drive ring each further comprise:
a height X and a width Y having a ratio X/Y, wherein the ratio is
approximately in the range of 1 to 3.
30

11
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a profile of the endless flexible drive el enent describes a v-belt profile;
the outer surface of the first drive ring describes a v-belt profile; and

t he out ewgur/b|e®e of the second drive ring describes a v-betwserostid e. 25
10. The drive ring CVT belt as in claim1, wherein the first drive ring and
the second drive ring each further conprise: a height X and a width Y

havi ng #1.rgie @rivé ?ffn%_\mﬂben dsha dain P wiserePpr oxi mately in the range of 1
to 3. 30 11 SUBSTI TUTE SHEET (RULE 26) WO 01/69105 PCT/ US01/08539 11. The
drive ring CHY iReeR Sagacs Qfltbﬁw&db%ﬁh@ﬁé'bh? dave| elament desgobesfa firsd endl ess
flexi bldlszr .ve el enent describes a first profile; an outer surface of the
first drive’'ring describes a conjugate profile 5 cooperating with said
first profilan eutdr aurfmbebf Sthefﬁnste drivet hingseesdribedr av eonjupatedessfilebes a
conjugate profile. coo said first profile. 12. The drive ring

CVT 2as $9PRErafing wit hm&fﬁi ve ring further conprises a: 10

non-netal | i Caprejipéy lirfade of%H@%@c_BHEEdrﬁ)éEﬁﬁg (f4cFibé8)a conjugate profile

cooperating with said first profile.

12. The drive ring CVT as in claim 1, wherein each drive ring further comprises a:
10 non-metallic material.
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