WD 02/ 08639 PCT/ US01/ 22560 Title Belt Drive Ring CVT Coupler 5 Field of
the I nvention The invention relates to power transm ssion systens, and
nore partweut/eseBy, to belt drive ring CVT couplers used POTAB@XREG0L power
froma driver pulley to a driven pulley. 10 Background of the Invention It
is well known in the art that a gear type transm ssion may be used for
running a notor vehicle, notorcycle or the |like. For the purposes of
improving fuel. efficiency, a continuously variable transm ssion, CVT, is
15 preferable. Various types of belttixillkave been devel oped for use in
continuously variable transm ssions. Cenerally, the CVT Belts have a
silhouette similar to &Ft Ay GVInEPUYLIBEI t. In particul ar, they
are broad at the top and narrow at the bottom and designed to 20 fit

bet ween the sheaves of a pulley that define an angular groove. The pulley
on Which the belt is trai nedetdnpfisles Imvemwvieasbl e sheave and a fixed
sheave, bot h_havi.n truncated cone shape. E%neraL one_of_ the sheaves

|
noves while ?ﬂel‘%ﬁ%Fﬁaﬁmﬁ% TPSed® BNV a8ﬁ@l§ﬁ%89e§¥§§%ﬁ%ﬂion to

t he ot hgfidehbeet puekycuvarigs tbebeflifeciive Hiagelo®rr, couplfedshaiqud | ey
within which the belt operates. Consequently, belt speed is a function of
the ef feRktivanemhbeperebfLxem puTEyEY Hitlley 9 a Wuiven HwH@&Y-on of the
axi al position of the sheaves relative to 30 each other. Cenerally two

pull eys, a driver and a driven, are present in a CVT transm ssion. 1 WD
02/108639 PCT/ US01/ 22560 Baglkighrouglt edcithef Inkenpibor art CVT belts are

fl exible,

It 1is well known in the art that a gear type
transmission may be used for running a motor vehicle,
motorcycle or the like. For the purposes of improving fuel
efficiency, a continuously variable transmission, CVT, 1is

15 preferable. Various types of belts have been developed for
use in continuously variable 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

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

25 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 that is, in turn, a
function of the axial position of the sheaves relative to

30 each other. Generally two pulleys, a driver and a driven,

are present in a CVT transmission.



each al so has characteristics not found in other power transm ssion belts.
For exanple, the belts are required to have transverse rigidity. This
allows tiveObsbg6329 0 run at a 5 particular effective di anet reTWSOIRS460 bei ng
crushed between the pulley sheaves. Consequently, each CVT belt system
conprises a belt trained around variable dianeter pulleys. A variation of

the flexible i dri i . The_.drdl.y I C ri . ough
pl astic or né?g:h%ruigﬁgte{;%gt Of\{%hlres rla?rngadrtldné\élepgu ﬂgsy.gggf ‘Tcgglﬁfﬁéébel t is
then traesAd absdt lde rdhag.acHeiadixsof nbat aféwid ofidt hethemrg powes

eccentricallégwith r sﬁgect to the axis of rotation of the pulley as the

pul | ey §REBVELSFHER, G&rdi 9% REFRRIG drite RS oichi P Bt hieentPhe 15

pulley gadet heahghlersESRtGALYR. 7081624 11Q0nuslde1dige! 9sesa@ yariable
dianeter pulley. A single’drive ring runs in the sheaves of the pulley. A
f 1 ex@ bl pablicuians edif ecthioed divmeatiany wititough heimputteshedsbeheegsheaves
nove Lt h respect t ch oth t he effectiy i e t pul | ey
is cha\rll\%féﬁ. %llfn)g%yt ﬁq’gle%%ie\?é ri ﬁ%drbseea userithlg" t?%ﬁgvgc;@te (%Fﬁfgon% Seégrlnve
forces behpeeBetha bbheavesaihbd abelbhdneediaplebeisestgnesulbepscomodat e
t hese forces, However, the nowski devi ce conprises a single drive ring

used as a paft GrIAFRK PFafyredr F4ex 5t eRPOF &F i hRer B V35 E5Busti on

engi ne. rheShiabiki 210G MRAREY des & SHURAYTLL 1 & O maidtal neihe axie of
rotation of the drivé ring as |east substantially parallel to the axis of
rotHl i ohsoftnadimedshbave mendans. The Donuvsld bt césdddemotrabmedi t sel f

to use in a transm ssign. 30.Also.representative_of the, pri art is
US pat eﬁ?ouﬁ% 852"%0 O ark, ARHicc O Hi §§%8§égna°§on l?enugl}glgy r{}%‘%%bl e
transnm ggtent r1Ba1l FanGnihs St b EOPELLS @AcaAANPUSE aRBtaBion of the
'pulley as the pulley sheaves move.
Regarding the prior art relationship between the
15 pulley and the belt, US patent 5,709,624 to Donowski
discloses a variable diameter pulley. A single drive ring
runs in the sheaves of the pulley. A flexible belt runs on
the drive ring through the pulley. As the sheaves move
with respect to each other, the effective diameter of the
20 pulley is changed. Since the drive ring Dbears the
transverse or compressive forces between the sheaves, the
belt need not be designed to accommodate these forces.
However, the Donowski device comprises a single drivé ring
used as a part of an auxiliary drive system of an internal
25 combustion engine. A stabilizing member -is also required
to maintain the axis of rotation of the drive ring as least
substantially parallel to the axis of rotation of the
sheave members. The Donowski device does not lend itself
to use in a CVT transmission.
30 Also representative of the  prior art is US patent
4,875,894 to Clark, which discloses a continuously variable

transmission. The transmission comprises an input and



WO 02/ 08639 PCT/ USOL/ 22560 out put shaft, each having a rotary di sk
assenbly. The rotary disk assenblies each have contact pads that form
circles e@bmgsesdnt i nuously variable dianeters. The two POT/ARY/AFEK
assenblies are connected by a coupling 5 nmechanism such as arigid
coupling ring. Power transm ssion occurs between each pulley through
rotati of, ol LG 00 S 484i5% 19es BRL o 181 ok e, OLhon, Of d4nl ng
flexible tbpellnfs Tt power tTransm'ssion, requiring 1nstead “rigid ring to
connectrétery walidikskassEhbiienl asggs hheelOcopaoet t padst hehdeviberncan
operate within, generally tpo a sguare aqr circy|lar space defjned by the

ext renC oS GATERS OHXBF“PHE‘JE)?JYI é’fsr.laﬁcjieveéljr?lﬁ%EQﬁ%Ve nB!Pebe appl i ed
to CVT Mfrsdi_sﬁeneéééémlfésem hbe C¥brhRldredar ey@dver selangifimet ed by
15 heat and Triction as they operate. Further, CVT belts are generally nore
cosbl y ndehapbser trawein sdAon lbel t sigédd ¢owplihy cl erittessdigradti ves.

Consequently,. when_ a CVT__belt fail Lt C tq hepl:ace {4 with a
| i ke be :Ean%'rp'ﬁsena%n o?cgufasge%‘dg?bygs-cbepkﬁl%g' &ﬁ%ghl%g %é’g%@&%?‘s daiI bel t
drive ring £vigcoumiers hasvige dbege noitngstfaMhathe sopetdrdoifs wsigd t drive
ring CVI. coupler having endl ess belts trai ned between the drive i ngs.
\What isflrﬁe‘@dtéﬁei bed Use| £O4r i RRVEF nFrOPPESTHCSr  FeIVhETRI f PSSt fi xi ng
the drimg ringsyi piRgPEE 2anfleker Fhaed,gpatiiskk . I elraliisorsNiaRgeha Hy esent
invention neets theSe needs. Summary of the Invention The prinmary aspect
of 10he spamnt tbati sthe pevicde can 30pdedte dmikdini ngenaralopl P avi ng

drive rgégg%ei3g@0(gyégﬁ%§% P%B%%%016%%§ggd by the extreme outer

dimension of the pulleys.
Drive rings have not been applied to CVT couplers.
Generally, flexible CVT belts are adversely affected by

15 heat and friction as they operate. Further, CVT belts are
generally more costly than power transmission belts used
for vehicle accessory drives. Consequently, when a CVT
belt fails, it is necessary to replace it with a like belt
instead of a less costly v-belt.

20 What is needed is a belt drive ring CVT coupler having
drive rings. What is needed is a belt drive ring CVT
coupler having endless belts trained between the drive
rings. What is needed is a belt drive ring CVT coupler
having a frame for fixing the drive rings in a pre-

25 determined spatial relationship. The present invention

meets these needs.

Summary of the Invention

The primary aspect of the invention is to provide a

30 belt drive ring CVT coupler having drive rings.



Anot her aspect of the invention is to provide a belt drive ring CVT coupler
havi ng endl ess belts trained between the drive rings. Another aspect of
the i nvew®oro8639 to provide a belt 5 drive ring CVT coupPer/uRavi2eg a frane
for fixing the drive rings in a pre-determned spatial relationship. Oher
aspects of the invention will be pointed out or mnade obvious by the

foll ow ng descriptio e_in ti t he_acco A raw, pgs. 10
The inventi o%“@gﬁ%ﬁ srglesigeaéi{])eﬂ€ éﬁ%veﬁ{rlfer?g lc%u%ﬁe%g%%d%giérj g%\ﬁgri ve
ri ngs adeiret atial Cwornmmeos st t vaehed endleos lbeitaneralhedf bawteeeontrol s
the spatial relatigonship of the drive rings thereby avoiding relative

mot i on Gflf"t ﬁléiVFi fg898s the coupl er operates, thereby increasing power 15
transmi ssi onyiche " efycd N9 bEi ehiconalvdigatdng andot ReiRlve iNcheasing life

of the coupler. The dri've rings conprise metallic or non-netallic
mat & i akdsigrd Exid YT epdrapted hawangr esiftemecdoas ftionipeg ethe odpiver art

el astoneric belts, thereby i.ncreasing_belt.lLife _Belts are trained around
the 20 &rHP98 ﬁflnﬁs?r‘?héeggryqnémﬁéiysggtgﬁ?/ 5\?%1??:%‘1%{1%?% "the art, thereby

reduci ng t heogdstr Gfspgdir cospl eriet Anaedsedbn Whel beappidas dle drive
rings in a pre-determned relationship between the pulley sheaves. The
drive rmageorPPwimalsyry eFhpuficdy opdnds 485 aH@tdeRe Afi riget i SAVERELAR dri ver

25 puIIgﬁdtgﬁguggcgh'gh&gggldgg@ﬁg@%_wﬁth the. sides of the CVT driver
pul | ey sheaves. The drive ring on the driven pulley side rotates in the

san®) di r ect i Ghet ¢ niviea tdioinv ecanipwy s@s tehede ldy i dasirveutiney, C¥T nceuphey- are

mechani ¢cal | y. conpected by .the belts,, The driven drive ring ist in
frictio alpa)éd:nt% t8§6vﬁ/i RURE I as?e(jegog?p?}ﬁgydff)ggﬁc%ﬁﬁl & s ae%\l/egsgt her eby
drivi ngotrhg dfiaten, prhé e¥ratbe doniteldlenalhavegiatfalt hee l £OUPh&iip Sof

stgni i (t::%gt lgllr:{ggu%%%g%ecgﬂzge%ge aE\irgigdiCnognt ?:gtlgtive motion of the
rings as the coupler operates, thereby increasing power

15 transmission while reducing frictional heating and thereby
increasing life of the coupler. The drive rings comprise
metallic or non-metallic materials and exhibit enhanced
wear resistance as compared to prior art elastomeric belts,
thereby increasing belt life. Belts are trained around the

20 drive rings. The belts may be any available in the art,
thereby reducing the cost of the coupler to a user. The
frame holds the drive rings in a pre-determined
relationship between the pulley sheaves. The drive ring on

the driver pulley turns in the same direction as the driver

25 pulley through frictional contact with the-sides of the CVT
driver pulley sheaves. The drive ring on the driven'pulley
side rotates in the same direction to the drive ring on the
driver pulley, since they are mechanically connected by the
belts. The driven drive ring is then in frictional contact

30 with the sides of the driven pulley sheaves, thereby
driving the driven pulley. The frictional wear of the

coupler is significantly reduced because the ring contacts

4



4 WD 02/ 08639 PCT/ USOL/ 22560 the sheave sides instead of the belt. The
effective dianeter or radius of each pulley is adjusted by novenent of
t he pul | ayo stressdes. Movenent of the pull ey sheaves causeBCT/801a25&® oOf
rotation of each drive ring to nove 5 eccentrically with respect to the
axis of rotation of its respective pulley. Since the drive rings are
mechani |y ec th i rings ve wi-t.h t ra nit in
responsgﬁ%o tsﬂgggtg)vetrsrgg{tesof qtn%ége\éju Igysk%%vesbygjt\ﬂergﬁg c%gfné;é%%v%he

ef fecti dbageterr atri acaadivdeofr arsoh geildrey 10s BadgfisPesichiyptmovemdnt he

Drawi ngs _The acconpanyi ng draw ngs,, whi ch are_incor porated i and forma
part ofofhet%éepegi rEdt i Bﬂ?al"ﬁﬁust ryPé’eB‘FBF_er‘?fed t%(?anH' Ht sSHF2¥Fe present
inventigaysagd drrgethes Wi h Rtk ideSCoE Plda@ih §81VE 10 RXPkaI Mdhe

principles of the invention. Fig. 1 is a perspective view of the inventive
coud ereccegngrioal by awitdssremadontp Ghewaefist Hef | noeation ofetifeen two

p}Jl ! €YSie eEH.JVeS iusll%ys.i dgigégvglhi Orzirv'iv.eeW Pinigeaq:rei Vrﬁeélila? Lca l er.
Fig. 47158 srdes ePevation View of ‘the drive Ti g coupler. Fg. is a
per spectoneeyteny ofthéhdrhear rdgghbr abee R3thi ¢heb firama Sisde alrgvatiron vi ew

of the bearing frane,  and rings. Fig. 7 is a _side plan view of the bearing
frame aﬁ%lSp?li’gﬁs.tq:i §hes W%V%‘g‘b‘é?s %ctF}i’i% WiEWweyr PREaVRRAgs HRIFE0

bearingshanging the effective gear ratio of the transmission.
10

Brief Description of the Drawings

The accompanying drawings, which are incorporated in
and form a part of the specification, illustrate preferred
embodiments of the present invention, and together with a

16 description, serve to explain the principles of the
invention.

Fig. 1 is a perspective view of the inventive coupler.

Fig. 2 1is a «cross-sectional ‘view of the invention
between two pulleys.

20 Fig. 3 is a side elevation view of the drive ring
coupler.

Fig. 4 is a side elevation view of the drive ring
coupler.

Fig. 5 is a perspective view of the bearing frame.

25 Fig. 6 is a side elevation view of the beéring_frame
and rings. '

Fig. 7 is a side plan view of the bearing frame and
rings.

Fig. 8 is a perspective view ©of the rings and

30 bearings.

Fig. 9 is a perspective view of a ring.



Fig. 9 is a perspective view of a ring. 5 WO 02/08639 PCT/US01/ 22560 Fig.
10 is a cross-sectional view of the coupler on a set of pulleys. Detailed
Descri pt ivom ow6868he Preferred Enbodinent 5 Fig. 1 is a perBORUSINERS& ew oOf
the inventive coupler. The belt drive ring CVT coupler conprises drive
rings 10, 11. Frane 15 describes a hole 16, 17 at each end of the frane.
Bearings 18, pi§.ane niniedrbBshebesidfal 1¢iekespedne/ ldtipiRiNGsn 04 ring
gears 10, 11 are rotatably 10 nounted to frame 15 in bearings 18, 19. As
one ski Bpedofnprulheyart can appreciate, frame 15 holds bearings 18, 19 in
proper spatial relation, which in turn holds rings 10,11 in proper spati al
relation. Rings 10, 11 each have a plane of rotation that is coplanar with
each other. Beat&ahfiedlBest@ipbinayofotthei BeeAayrsdi Eabbeiheat i ng type known
inthe art, _including but not limted to ball, needle or sleeve. Belts 21,
22 e tral nBUTovlr 14n HRERARTHE Y [qhgdia o iant S FeH 1621, 22
runs siggebpeicdeidim kiRg B t@udN ldomdPEsbE! e ik BRYsAVEY ) able in
the art. In 20 the preferred enbodi nent they have a toothed or cog

profil ellThéyramey b soesprdbesmat holebBéd w1 hati ach uandngt the

| ongi t udj |y .v-hel t qprofiJ e _as r T by. a er. Ruth in the
pr ef errglégrg%bodlgrér%%f‘,ng?he 1tE)zéI tslglar g%eshgl\%ﬁl#n§ﬁé%ei ter }gbﬁfes ofltt{’he 7rame 15.
In an akéepoat ev@byenbodimgst ,ox i #gagleads ate, conheatred tecdtebly ame 15
o) hat a central planar_axis of each ring 10, 11 is not .aligned with a
frate nBpBRteadi §O (GRams 515t hB Fergingre 1%f f52t £8 ORE Skdd16L tHe franme

centerl ipng. TRer&for erntbeiaPelt s0Ema Sisnid el beFRYREHN1ON QRe §f de of
the frame. 30 Ofsetting the rings in the frane in this nmanner allows a
proper spatial relation, which in turn holds rings 10,11 in

proper spatial relation. Rings 10, 11 each have a plane of

rotation that is coplanar with each other. Bearings 18, 19

15 may comprise any suitable bearing type known in the art,
including but not limited to ball, needle or sleeve.

Belts 21, 22 are trained over an outer surface of

rings 10, 11. Each belt 21, 22 runs side by side from ring

10 to ring 11. The belts are any available in the art. 1In

20 the preferred embodiment they have a toothed or cog

profile. They may also have a multi-ribbed with ribs

running longitudinally or a v-belt profile as required by a

user. Further, in the preferred embodiment, the belts are

shown on either side of the frame 15. In an alternate

25 embodiment, rings 10, 11 are connected to the frame 15 so

that a central planar axis of each ring 10, 11 is not

aligned with a frame major axis, that is, the rings are

offset to one side of the frame centerline. Therefore} the

belt or a single belt may run on one side of the frame.

30 Offsetting the rings in the frame in this manner allows a

user to accommodate variations in the shape of a CVT

transmission case.



user to accommodate variations in the shape of a CVT transm ssion case. 6
WO 02/ 08639 PCT/ USO01/ 22560 Fig. 2 is a cross-sectional view of the

i nventi owdervssan two pull eys. The inventive systemis shepenusiwxsal | ed
between a driver pulley 100 and a driven pulley 200. Pulley sheaves 101,
102 nove along axis M, M', 5 respectively in order to increase or

decrease the spacing ;getyeen dhe sheaves,) PubLey sheayes 201,202 move
along axis : , Fespectively Tn order to increase or decrease the
spaci ng tegtweean t heoshgaudsysAs shioswn dnveEngive, agisterM BaHd howar e not

parallel,. Axi ,, M2' are not 10 arﬁéiel. he axjs are,slightly offset
fronleaéﬁqﬁﬂﬁie tPEEWRER (& i ted B %Y.%ﬁpsé?EfU%cgﬁﬁge%spPﬁieQUIIgys
move frey.the parne, gamdnder dipye adi hber todde agakl wap vgverdrive
condition, the rings 10, 11 may cone into contact Wwth the sheave sides on
t he 8i deesbeadid wHaaven opgdsict eeclsinpneashowy idediapse el gpatdngher

descri b her ej Slj tilt he.rotatio axi of each,sheave
oo O Mene Sl | 1 LRSS S OP8) 2502 Yo oar SRS
sheaves agqist 2 /i Ny drsspecbetaeenih herdsheavesnctbasepoevastsetlBe ring 10

or 11 fromcomng into 20 con&@§t with the inboard side of its respective
e€Bndi

sheave ithe tIRAGYVeY dPRLY o eMReneht 6PCtRe XBVEYAA |2y 8Kddves s
acconpl hghednby pRANS JkROWRALN %Qﬁaﬁiél. | n operativgn, pigll eyr100pp@tates in

direction R and pulley 200 rotates in direction RZ. The rotational axis
of 105 palredy el00 pPlogesksst areugh ighitd i@ L fiet riten i oreh axkhseroftpul | ey
200, 1 e AN 08! Sodly SHHATESS Bl lterlon AP A58 b s o ¢
respect ifvehy . tifeir laee® 3dap underdrive condition to the small gap
overdrive condition, the rings 10, 11 may come into contact
with the sheave sides on the side of the sheave opposite
15 that shown in Fig. 2 and as further described herein.
Slightly tilting the rotational axis of each sheave
compared to its mate as shown in Fig. 2 opens the space
between the sheaves on the inboard side between the
sheaves. This prevents the ring 10 or 11 from coming into
20 contact with the inboard side of its respective sheave in
the overdrive condition. Movement of the CVT pulley sheaves
is accomplished by means known in the art.
In operation, pulley 100 rotates in direction R1 and
pulley 200 rotates in direction R2. The rotational axis of
25 pulley 100 projects through hole 16. The rotationa; axis
of pulley 200 projects through hole 17. Surfaces 33; 34 of
ring 10, see Fig.’s 3, 4, 9, bear on sheave surfaces 103,
and 105 at contact area 110, 111 respectively. Surfaces 31,
32 of ring 11, see Fig.’s 3, 4, 9, bear on sheave surfaces
30 104,106 and contact area 210, 211 respectively.

Such contacts cause ring 10 to rotate in direction R3

in concert with pulley 100. As ring 10 rotates, movement



32 of ring 11, see Fig.'s 3, 4, 9, bear on sheave surfaces 30 104, 106 and
contact area 210, 211 respectively. Such contacts cause ring 10 to rotate

in directwon2/6¥39in concert with pulley 100. As ring 10 rPCRUSEL/ 226N enment

7 WD 02/08639 PCT/US01/ 22560 of the belts 21, 22 cause ring 11 to rotate

in direction R4, which drives pulley 200 causing it to rotate in

directi d L& eblf Wbh as dpiLVv ri Y I\ Y in the
art tha?gtﬁé'ep?e%?fve fadius o eagﬁ Piﬁg'g%%fkggg%%eﬁfld?%@%gg?%g CVvT
coupl erRés dehéchi nddibgst hpulieyat20@ posusimg oftt heo sheatvetsecinons. As

t he sheave ections .of a given pulle ve t.oget he the effective radius
will inCtease™as gﬁeﬁ%d%? éﬁn qﬁbﬁ¥5$n?ﬁedfgﬁ§n égaFlPQ #&rcedy?o nove
toward tHexasin ah rnotatd.on ehat hehdOcpikkeYveCoavensely, «sH heisheave
sections nove apart, the effective radius will decrease as the rotational

axi ® ofoft hdre | Rglheddrisyesindaf W oreembenxils dleteminesh by tHee pul | ey.

Fig. 3] ide el | 0 i of ri i 1 o] er Qfgging
surfacekgjzg%%ktgag%ssq\sfﬂtggvgo%u? gces%%%{éj éégtgﬁgg 2. SABialrgprLig ssrhr ace 34
cont act seshitane suff f acegil@n PBudled imowmesitteyedlheugt | bhevieifadtite drive
ring coupler. Fi.gq. 5 is a perspective view_of the bearipg, frane, 20 Franme
5 Sompri bt hotiad B Aedsd CRRTE e S ¢ HE rCHRE 1T RAT | FGE TR0 ar ¢
nmount edgédir hgkesokedl 7t d eape6t L¥RhYd tRdNGxild oA 1lrat8tPbRSSf idhd Nto each
bearing 18, 19 respectively. Each ring 10, 11 has a profile that

codfer apeklewth ERBVEEERLYe 8F the BalERYe( mectdvddnovel @PEE tuhitheig. 5,
r1ngs 10pedd 808 %}é[%s‘é“ b At ertied Rrofd ! ene aldhaualh ANy REQMId# known

in the ar% S accé
the ring gear moves away from the axis of rotation of the

pulley.
Fig. 3 is a side elevation view of the drive ring
15 coupler. Bearing surface 32 contacts sheave surface 105,
see Fig. 2. Bearing surface 34 contacts sheave surface 106.
Fig. 4 is a side elevation view of the drive ring
coupler.
Fig. 5 1is a perspective view of the bearing frame.
20 Frame 15 comprises holes 16, 17 at each end of the frame.
Bearings 18, 19 are mounted in holes 16, 17 respectively.
Rings 10, 11 are press fit into each bearing 18, 19
respectively. Each «ring 10, 11 has a profile that
cooperates with the profile of the belts (not shown). In
25 this Fig. 5, rings 10, 11 are shown with a toothed prgfile,
although any profile known in the art is acceptable.
Bearings 18, 19 mechanically retain and properly locate
each ring 10, 11 with respect to the frame 15.
Fig. 6 is a side elevation view of the bearing frame
30 and rings.
Fig. 7 is a side plan view of the bearing frame and

rings.



Bearings 18, 19 nechanically retain and properly |ocate each ring 10, 11
wWth respect to the franme 15. Fig. 6 is a side elevation view of the
beari ng wan®m08639 and rings. Fig. 7 is a side plan view oPCT/i801ma60 Ng
frame and rings. 8 WO 02/08639 PCT/US01/22560 Fig. 8 is a perspective
view of the rings and bearings. Neither belts 21, 22 nor frame 15 are

shown. Fig. 9.is a, perspectiy | . a J.ng. pasjg in urfaces
33, 34 of ri %bbio esgrsi b% ar‘?egcnsé:{e:él%q;vﬁ t k#leggrec)%egﬁ%]o %grgﬁé ot eé. The
vertex btaatnghe.a NeinpesubslantRal | g2ahbgnédame t hS amraxslsowdh . r ot ati on of
ring 10. q)gosi ng. beari ngtsurfaceg,Bl, 32 of rj n% ll,r(lnot shown al so
describe an angre a it h3 eBFEEPEL51ESchVbEherCt Afgl E10G - suBRRATH TGl | y

equat esbggf'i-gg:osp 2248518301 suhes Nodilad Handke bel d he b Dogr

surfaces o ull'ey sheave in whichthe ring operates. erefore, a may

be specikikpdct0o tacceawBdaighlhe pmuH Calerahar acifer issligdies of aaugi cul ar
pulley. This figure is typical for ring 10 and 11. O course, one skilled
in the anbstkhtiappyeeilagacthati ttheari anhgl efarabgthendoff erimet ¥@r each

N D

ng
oper at es: crrc ring 10: aring as shown'in " Fig. 8

bears og1syrfaserifd. anuehages c3hitil redpectd t L UHIH e NON-ARgBe | icC
frictional material in the 20 preferred enbodi mrent. O course, surfaces 31,

32, 33, a34dsubmtyardtisd Lpnerusees ftocts onake nedhld | ofmatbei alncFided 10 is a

cross-sectional view of the coupler on a set of pulleys. A coupler is
shoWh beROken WW% tbe ahgnepogpurfaces of a pulley sheave in

which the ring operates. Therefore, o may be specified to
‘accommodate the physical characteristics of a particular
pulley. This figure is typical for ring 10 and 11. Of
course, one skilled in the art will appreciate that the

15 angle o may be different for each ring depending upon the
included angle of the pulley in which the ring operates.
Surface 101 encircles ring 10. The bearing as shown in
Fig. 8 bears on surface 101. Surfaces 31, 32, 33, 34
comprise a non-metallic frictional material in the

20 preferred embodiment. Of course, surfaces 31, 32, 33, 34
may also comprise a frictional metallic material.

Fig. 10 is a cross-sectional view of the coupler on a
set of pulleys. A coupler is shown between pulleys 100 and
200.

25 Although a single form of the in§ention has been
described 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.



25 Al though a single formof the invention has been described herein, it
w Il be obvious to those skilled in the art that variations may be nmade in
t he constwaor/08s89 and relation of parts w thout departi ngp€T/Os01A26860Spi Iit
and scope of the invention described herein. 9 WD 02/08639 PCT/ US01/ 22560
Claims | claim 1. A belt drive ring CVT coupler conprising: a frame; 5 a
first and second rotating menber rotatjignally nounted to the frame; and at
| east one endl ess nenber trained betweermthe first and second rotating
menber andlbéari ng on an outer surface of the first and second rotating
menber. 10 2 I@e coupl er _as &@ claig11, wherein: each first and second
rotating-nBnBEEha¥iRG A1PPahidTofFCuPheht FORP A7t Y he pl anes of rotation are
substanti all ¥r-gaetanar. 15 3. The coupler as in claim2, wherein: the
frame describing at |east one plane that is substantially coplanar with
t he Pl ane of figeat iagifl ofeeaRrf IPtasingniegbesnd Atattdiansd Ierdinted 4. The
couplertgsthg gkgaglzan&herein each rotating nenber further conprises:
opposi ng béari ng suffaces for cooperatively engaging a pulley. 25

at least one endless member trained between the first

and second rotating member and bearing on an outer surface

of the first and second rotating member.

10
2. The coupler as in claim 1, wherein:
each first and second rotating member having a plane of
fotation; and
the planes of rotation are substantially coplanar.
15
3. The coupler as in claim 2, wherein:
the frame describing at 1least one plane that is
substantially coplanar with the plane of rotation of each
first and second rotating member.
20
4. The coupler as in claim 2, wherein each rotating member
further comprises:
opposing bearing surfaces for cooperatively engaging a
pulley.
25
5. The coupler as in claim 4, wherein each rotating member
surface further comprises:
a surface for cooperatively engaging a belt, the surface
having a profile.
30
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5. The coupler as in claim4, wherein each rotating nenber surface further
conprises: a surface for cooperatively engaging a belt, 'the surface

havi ng awoot/iod6e2 30 10 WO 02/ 08639 PCT/ US01/ 22560 6. TherCcTos@l/rs60as in
claim5 further conprising: a bearing for rotationally nounting each first
and second rotating nmenber to the frame. 5 7. The coupler as in claim§6,

further ccopprisingicf £L Uil &%ie@%eﬂ‘iji@r?egr rlaec%%srefﬁsic#@;ned bet ween each

first and second rotating ne about an ou sur e of each first and
second rotathegrimgbier tO0t8tidheltpupbentisgi @achatinrgt whdr eknontihe frane

resiliently hiasing,apart the first and second rotating nenbers, whereby a
t ensi onrf’ﬁ\éﬁﬁngnfﬁ‘legggrw&ﬁbéﬁh% TH&i'nt ai ned. 15 9. The coupler as in claim

8, wherein: the opposing bearing surfaces on each rotating nmenber further
describe an angle. 10. The coupler as in claim9 wherein: 20 the opposing
bear? ng 7sifiace R Hraseln abaimet al fyxthemiqonmising: The coupler as in

claim5b req.n: of | i d ile 1 2/ 08639
pCT/ UsoL 20800 SENpelf cohr FRSFrBehbese L 2ph o8 TRBE Ll Peack el RSN On 08
January 2002s¢68n81r02ptiny inggmiedr cilaowts dn Buleanmendeilce endi eacly cl ai ms
unChangegiégtR%%?Sgicoédcégtg%ing member.

10 8. The coupler as in claim 7, wherein:
the frame resiliently biasing apart the first and second
rotating members, whereby a tension in an endless member is

maintained.

15 9. The coupler as in claim 8, wherein:
the opposing bearing surfaces on each rotating member

further describe an angle.
10. The coupler as in claim 9 wherein:
20 the opposing bearing surfaces comprise a non-metallic

material.

11. The coupler as in claim 5 wherein:

the profile comprises a toothed profile.

1



1. A belt drive ring CVT coupler conprising: a frane; 5 a first and second
rotating nenber rotationally nounted to the frane; and at | east one

endl ess Ivedv2/osaber trai ned between the first and secondpeDUstng60MENbEr
and bearing on an outer surfacgnENDEW CLiATMs and second rotating nmenber.

10 2. The coupl erf&“w}”?{h@m’k‘i %réﬁifo ﬂ]’d‘rﬁﬁz cond rotating
¢l

nmenber having a &? n are
substantially cop %cglnigq -r#%g ¢oupl er” as ?ﬁ§§ d&%&@ erein: the

frame descrl bing at | east one plane that is substantl ally coplanar with

t he pl ane rot ation of each first and second rotating nmenber. 20 4. The
coupl er a§ & ¢f"ai m 2, wherein each rotating nenber further conprises:
opposi ng heanp B@l%UHEQQ@SrfLQ{j ceePes @l seldbniyidaghgy a pulley. 25 5. The
coupler as in claim4, wherein each rotating nenber surface further

conpri ses aasuﬂrﬁa\@é for cooperatively engaging a belt, the surface having

fi /0 PCT/US01/ 22560, 6. Th
Coupl oF as 11 CIATH B TUrTHET CoRBrTSI N NG Hcar | Rg ToT L aCTORarTy

nount i ng eachkhki fstmandaseécond

at least one endless belt member trained between the
first and second rotating member and bearing on an outer

surface of the first and second rotating member.

10
2. The coupler as in claim 1, wherein:
each first and second rotating member having a plane of
rotation; and
the planes of rotation are substantially coplanar.
16
3. The coupler as in claim 2, wherein:
the frame describing at least one ©plane that is
substantially coplanar with the plane of rotation of each
first and second rotating member.
20
4. The coupler as in claim 2, wherein each rotating member
further comprises:
opposing bearing surfaces for cooperatively engaging a
pulley.
25
5. The coupler as in claim 4, wherein each rotating member
surface further comprises:
a surface for cooperatively engaging a belt, the surface
having a profile.
30
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rotating nenber to the frame. 5 7. The coupler as in claim®6, further
conprising: a plurality of endless belt nenbers trai ned between each first
and secomdonposasd ng nmenmber about an outer surface of eachCTiusel22a60d second
rotating nmenber. 10 8. The coupler as in claim7, wherein: the frame
resiliently biasing apart the first and second rotating nenbers, whereby a
tension in an endl ess belt nenber is maintained. 15 9. The coupler as in
claim 8, wherein: the opposing bearing surfaces on each rotating member
further déscFheecewprlerlas iro.clpia éoéplréheascmmmcisamg 9 wherein: 20 the

opposi ng beaélﬂ?%? %aﬁié fé%gyléﬁ%f%gn%glngﬁ% eachn?gggtoa?ﬂé%eﬁgé ile.

coupler as in ¢ dnpriees
25 30 AMVENRERtIHEERemBBT| CbELAS) frame.

5 7. The coupler as in claim 6, further comprising:
a plurality of endless belt members trained between each
first and second rotating member about an outer surface of

each first and second rotating member.

10 8. The coupler as in claim 7, wherein:
the frame resiliently biasing apart the first and second
rotating members, whereby a tension in an endless belt

member is maintained.

16 9. The coupler as in claim 8, wherein:
the opposing bearing surfaces on each rotating member

further describe an angle.
10. The coupler as in claim 9 wherein:
20 the opposing bearing surfaces comprise a non-metallic

material.

11. The coupler as in claim 5 wherein:

the profile comprises a toothed profile.

25
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