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Ceared Drive Ring Coupler 5 Field of the Invention The invention rel ates

t o gear edwepy®usir ansni ssi on systens, and nore particul arl yer/ti61988;ed
drive ring couplers conprising drive rings that cooperate wth a driver and
driven pu transm ssion and wherein 70 the drive rings nmesh

|l ey on a CVT
t oget her ﬁmmmwmmmﬂ#ct ed by a bearing frame. Background of the Invention
15 20 25 | known in the art that a gear type TR may
be used for opewatying a notor vehi Clﬁ!tﬁt orcycle or the Imﬂmmmmmmnm
transm ssion connects the notor to t ive wheels. Transm ssi,Qfis,.
general l'y conprise a finit@iuedeprote ORENS,  Colspiddy three or four. Only

one of the gears is nost efficient, so operating the notor in one of the
ot her gears necessarily reduces efficiency. For the purposes of inproving

fuel sfficiency, a continuogsgly 4vald %gleeIH/@HE%gSi on, or CVt, is
preferable. A CVT is infini T e range of gear ratios is

made avai | abl has compateédnt oralgtas ttype daaarsm pswen. Then&hission
transm ssion _general ly conprises a driver and dri.ven |l ey, The pull eys
are conn&¥PEEMSy a3 t “fog}a%i n&f Hr Y eh. %ri%%?sre{)%pe‘ggb‘fe beft89 have
been devebapedrkor cusgriBiagnt WRYQUS| ¥ivgLi abhett rapspesstensyifgnesal ly,
the CVT Belts have' a silhouette simlar to that of a conventional V-belt.
In parti €giser aney drieay qudl beyt ha vofVahd tesmiw sdont hendovihens dmd
designed 1, . 0 - CT/USOL/,.1a161 fit bet n_th heaves_of the
pul I?y tﬁé?‘ d(élfiu\r%\gs %%g%%ﬁ%ghgr%%%h?r TﬁendquFSym% n&/ﬁlcgﬁét he¥pett is
trai ned beapihgesramgoveabl e sheave and a fixed sheave, both havi nga
truncated cone shape. Cenerally, one of the sheaves noves5whil e the other
remai ns fixed. Moving one sheave in relation to the other effectivelyvaries
the effective dianeter, [gddgQfuddi€PUnEY WiehitiiRanhi chthe belt operates.
Consequently, belt Ii near—s-pegenmm-i-m—cr—r—rrer ef fective dianeter of
the pulley whi &h i $$0i weldr nkaofvonctihontbé taet axiladt posi tgonr of type

she \é‘ssrgl ative to each ot Eer.AIt ou%)h t he Eri_]or art CVI bel‘%é?arjg
. flexihl et FAREMAPECRad " BhaP et BFFEt i F nBPEFBENT | 2 ofREPEpolH FHHsni ssi on
belts. Faptexagphe, dhe trl t3ixiee requid edda@smilsaiane tbansy¥essecrd gidity.
This allows the belt to run at aparticular effective dianeter w thout being
* crushed BetdBent®e gilg eydsheaveyhaedsive riTHgnday ssdonsed genarakky abl e
di anet er 0 .cha n ti i te | L. 1L.s.t hen
trai ned26§{d/é%§¥%eadpﬁ\r}gecre?n%‘.§ eggr élﬁgéj%%regg’prl?%}ﬁar Ir:léirgtei g)%shl?%u%'et ween
t hepul | egnapdonke ditl the USepatenis Smad$®, 6241t bentonsws loipdiratlinge st e
varigpl e dj anmeter pulley. single drive ringruns in the sheaves of the
pul 1€y, BOFPEXi ble BBFt Plﬁﬁs t(S’r?ZStCFFg‘etﬁi \f%earligsng NSFGRAT the pRTYSPS As the
sheaves gPYeMkERACyESPEBY tRCRNT YN offt M aGlY Wi adBt £33 HHcd hepul | ey
is changed. Since the drive ring bears thetransverse or conpressive forces
bet ween &8he shehiryoushebel vanéedlaot bragesigmiedni o skeomdat e tiese
forces.3$lr—£) Ly t he Donowski device conprises a single drive ringused as
a part of an auxﬁal'ary drive systemof an internal 2 WO 01/ 9-4811
PCT/ USQOL/ 1s~6A combuss | Dnf enpt @by Aastiabilki ziong meidker rhagal ©F rgsepri red to

nmai %tqal n the axis of rotation of the drive ring as |east substantially
par & el *2biPhe hRi sMRFer oRURLOAPLE (AR SRRERATSRNDE? s.2 THEBondwWd§ devi ce

does not¢|endnitsebh. 10 sho B9 '@re?nsgﬁ{%stircﬁpséjré§§i‘9ﬂl%A|c_%Qtprr§QE%5eer't ative
of the prior art 1s US patent 4,875,899 to O ark, which discloses a

cont i nuodsiyevaendbldritvemspirstepn. The tpuhlatisston conpected &y igput and
out put shaft, _each havin rotary dj sk assenbly. t i

assenbl i ggiéasﬁaﬁ%g 85835& eﬁgg)s‘ tﬂ)a?tr%o&sm%&pr%l gyﬁbfé&n%qkag{%ibﬁéu%%usl y
vari abl eqgderepesastorheséwonr ebatyndotklassertdb s rensmiveindes, by a

coupl i ng mechani sm such as a single rigi d coupling ri n%. Power

. tramhi ssi on 6eearalbgt wEbs &th g%ﬂ-‘h“ey ¥PoagRLABPRELESR MR T e 1 ng.
This devigerdogs gote Hff&ie idiga PPYR1Q UsitRY Jd exidlmabel taelorapover
transm ssion, requiring instead . the rigid ring to connect the two disks.
This |inbtsatthet the top and narrow at the bottom and designed to



space that the device can operate within, generally to a square or circular
space defined by the extrene outer 20 dinension of the pulleys. Wat is
needed i swp @eakfd drive ring coupler having co-operating gefyvsorisig@s t hat
transmt power by gear interaction. Wiat is needed is a geared drive ring
coupler that has a franme for nechanically connecting and spatially 25
orienting the drive rings. The present- invention., neets these needs.
Sunmmary ofit heqtwesn i dmerhehsaviesr yodspelee afullwy i thent i dafimes o a7 ovi de

m AHRS _ IRy | bkt | dnf e _
povor by ST T areBhesn 1R (Y SRR T St 6T ot hepect |

of the i nvempidses sat mopravilde shegear @thddra V| d G HUR ebddhathfanaq frame
for nmechanically connecting arid spatially orienting the drive rings. O her
aspects ot ER&¢aGRAt FBREWSHRPBe F6Nsred lyut g Dindde chaares mpvase

fol | ow ngdescripd | o of ;_.Qﬁa%ggeﬂj(g@_ and the acconpanyi ng draw ngs. The
i nvention conprises a geare rive ring coupler. The geared drive ring
coupl er conpr iMEsingwopai sbeefreadpacedtdonvea itigs atdieat atfifectdvedst ed to
each end of a 10 fraggfeEach pair of drive rings is nmeshed together with

the coopefatishy TG r Grive f+aBRteRr the Vppdit PRy oH RS MhdRR The

relative ty ar t of j r iQn_qf e set. of drive
rings is én%?n?g?'ﬁeéxgy tﬂe Trance&,rr%n%n%lﬁj’t ug%f%oﬁ&ggﬁﬁe%g%e\f‘g %lgnﬁs in a
pre 15 defweratiined oél dtheonshf ecbietevedhanbeepuldfeytishepytbey ThRidhi A& ri ngs
on tH drjver gulley turn.in thg same direction,. ,as the driver pulley
thro gh M cEPBRal® c SHPSEL ORI t AT t FdCsi HER bf PORELEDT @G vERe p§PE&Y SSheaves.
The drive-djidlgs,on-d hes &l i yemepul l ey side rotate in the opposite direction
to 20 the drive rings on the driver pulley, since they are neshed together.

The driven dridlehdugiy ghe twehor nafki GVbnheleontanst flekibhe, siededh of the

driven pul,l ey sheaves her. .driving the driven pulley., The effective

di anet er ao]TSér/adFﬁssf ofC%%E%C€%¥f§ej§/l$% a(?jo&st e °’6§5d no\}élnen?tl'befrth8°2'§rpul | ey

sheaves. dvewssdnsidn tihel psl | eyosheruppleausns beetaxhgeOlefat abomoof each

set qof drive rings to nove eccentrically with respect to the axis of

. rot atiPon Tefve HeianswRLERt Fi@l Bty ey. T@ﬁcél%ﬁﬁsde‘)9ebPi1F|g§°aFénrrééhéni cally
connect eghy L1, il €o £4 0081 VA1 thb Be ENGLERBIE 8318qURKhshBaSBerGRRANSE tO

t he noverrent of the pulley sheaves, thereby changi na the erfective gear

“rati o of thee puldreym sSsanes -t WO O1/9. 811 PCT/ OSO1/ 1S-4GlL Bri ef

Description of the Drawi ngs The acconpanyi ng dr

' ,,.Whi ch
i ncor porated i'h § oF PG PaYt P65t UPRE dPeéi fviad:g'\é%g%,sdillaplﬁgle’rﬁggglbﬂ(ferred

enbodi meites hahhe MAES@FfelcRYLR! | @lamadl | OGet heT £ Wikh hén desghhehi on,
serve to explain the principles of the invention. Fig. 1 is a perspective
vi ewlBf tvern rhentdiive Fig92 is a cross-sectional perspective view of the

geared drive Kb AAUM CTchd {RELEIT BHL! er81ab0oRbAip® beceshdecfbevation
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
25 the drive ring through the pulley. As "the sheaves move
with respect to each other, the effective diameter.of the
pulley is changed. Since the drive ring bears the
transverse or compressive forces between the sheaves, the
belt need not be designed to accommodate these forces.

30 However, the Donowski device comprises a single drive ring

used as a part of an auxiliary drive system of an internal



Fig. 9is atop plan view of the geared drive ring system Fig. 5is a
perspective view of the bearing franme. Fig. 6 is a side elevation view of
the beari @ §agA- 15 Fig. 7 is a top plan view of the beagipgsdiiidf@m- -
Detai |l ed Description of the Preferred Enbodinent Fig. 1 is a perspective
view of the invention. The geared drive ring CVT conprises rings 1, 2, 3,
and 4. 20 Rings 1, 2 are rotatably coupled to rings 3, 4 respectively by
meshi ng 6PMHEEE 1SN feREENe The # | Plgpbo¥izing memberade ratst abéguivedted to

frame 5. .Er i ea:b } g her: 9.,and, 10 at_each_en

respecti \t/:§| @%ngﬁgnwésﬂeé sg?(éf %ut;atectel?r} o°fr e‘f@? nert 6° aﬁ)n%Sa%eg??sn%s 11,

12 are nsubkedntdadéai parallelSupporthe 3 ofid r are Tokakdsnr ebai nene 9 and
10 in proper relation. In turn, ring gear, 1 i s nmounted upon bearing 6, ring

gear 2 i SNRBURL BE™RSSS -bedts rPrRwsKIngejdsie F9as mrintkendipbsdeartag 12,
and rgng,ggag 4,1 syiouned MR pearing 11. Each ring 30 1, 2, 3, 4 has an
axis of rotation. Bearings 6, 7 and 11, 12 nay conprise any suitable
bearing type Rhoen reaprheeatativeclafi fipebupriot lamit e t USbabdtemeedl e or
sl eeve. /9-.48 PCT/USQL/ 1S~GL .Fig. 2 is crass-secti onal
perspectf;\’/gyg'rgéfloftot @agrécg(re@m \%%WQ%%LR)I%?%W‘E?\%S%%? 8. The
i nventi versyshessisnshownThast eddghikeieen _ndriives PHhl evng®O adnh a
driven pulley 200. Pulley sheaves 101, 102 nove 5 axially ML in order to

i ncr easeCBEPHECr 8A3EL 1 he®3phci MYV ween rot@rghedies. Pabemylyhedits 201,
202 ftﬁ"eréébﬂr' ydi\@%' %s%fe‘?fﬁﬁiteh 'ﬁ&él’?a%%v%r dggrease ptar}.\eﬁ SEﬁS\E”g%cP ween

t he sheaves. T n each case, each sheave noves COOperati Vel y together or
apart. Myueakas dfatirey Cébniheysiheaxeasidlslel0OdaamnenpksshedThy nmans known

in the art., Mvengnts ML and are made with respect to fixed axis C
meani ng B4EAT¥he }%ecFFBﬁm_ ves t BRAr d HRMERP ro]i°r¥axias E/P | but
0pposi t en@RRYAL sAONPSHEN 15 1 1S §OnGPET ati g SReAV iPECt £ QR . 1dukr
operation, pulley 100 rotates in difection RL and pul I'ey 20% rotates in

di recti opr®esminsiari 9ceursubledyes00 eped] eotld avhrtdupughetratadrio® dfhe axi s
of | ey, 200.projects.through retainer 10. _Surface 33, 0f ring gear 1, see
- Fi g%s 3?‘{hﬁ, rfiggr's oﬁﬁﬁ%eggélggﬁr fdgc?g ot act’f %E‘g% SHF-8Re 0%1 "g?lr}q ng gear
2, see FigeksSbBe bebedr ¥ pbRaye ttidsaties slith at régBirihgs iaydaad causes
ring gears 1, 2 to rotate in direction R3 in concert with pulley 100. As
- ring geakFBe1rigifotiing tPegorpeckeshed too rdtsitabl yThbaplddifist Hhe ng
gears 3, .4 S iV , reby TEY LNg,.:2% :gear tafe in
directi oﬁpﬁéﬁg ﬁ(ré;tacgll%4 Otoegﬁrcl%ngc%ga%g,gaé%egﬁ%g{*glé S?el%r%legsEgna‘gsheave
surface 293an¢ 205. Surdabzr 3xmdce | Kgfdead 4pbyseehé&i gexisré&ne 4, oligar s on

she syrface, 204 at 206, is contact drives pulley 200 causing it to
rotZ#g i lﬂ??%ﬁ??oﬂ?Rﬁ anggﬂﬁéﬁt with and as 30 driven by ring gears 3, 4.

Surfaces 31, @Rat33s Ieded dosarided iy a@ﬁi@eteiagl QW\I}\%@@& tra varreper |y
bear upon surface 104, 204, 103, 203 respectively. Ol/ 9-4811

PCT/ USOL¢escpetabing 19rige2srings that transmit power by gear

interaction. What is needed is a geared drive ring coupler
that has a frame for mechanically connecting and spatially
25  orienting the drive rings. The present' invention. meets

these needs.

Summary of the Invention

The primary aspect of the invention is to provide a
30 geared drive ring coupler having cooperating drive rings

that transmit power by gear interaction.



30 It is knowmn in the art that the effective radius of each ring of the
geared drive ring CVT is determ ned by the relative position of the sheave

sections. wApofidigrisheave sections of a given pulley nove togefp&finsidie

effective radius will increase as the axis of rotation of the ring gears is
forced to nove away fromthe axis of rotation of the pulley. Conversely, as
t he sheave sections nove apart, the effective radius will decrease as the

rotational axifnFhetheaspert gehirshemieyenbhandisheoarrevotler ot geiagmedof t he
pulley. Hg. 3 ijg-@si | evat,i Vi of_ t ar drive.rin | er.
Beari ng sfitf%fvaece concf%glcptelsee)‘)a/t S hgé;cve hga\tggrfaace}%%‘,% sgngi %n.E%Eéh %gflici&g
surface Idnoenitaiaics amds hgame QU acd A nRitE gedk'e? riugs .on bearing 7.
Ring gear 4 runs on bearing 11. Fig. 4 is a top plan view of the geared
drive ring coffiRaT FERRFig2aPt 1tREnPrivessig@ariddr R PRIt ¢ nQUEelE 2
CONPI b SChaARATOISH AL CH 2 1B NIRRT nh CHUBLL A0S 1P SEhEaGhveReiBhNg gear
4 conprises gear surface .24. Support I3 fixedl'y connects retainer 9 to

ret ai ner ah@, tthiteresinpnpeindiimg doeyig@sr.s 1, 2 in proper neshed relation with
ring gears 3, rhd €8 gect'vgly.cogurf.a%es 21, 22, .23, .and 24 maﬁ coggri se any
gear profile K St PR her £ Pheradi néb gﬁfrﬁgt dIrilrsfiet 1% KPP £ spur,
or bevel Then aeaddder ratiereemMq@igreouplent acRmpZlised?, t¥d, pgéiase bFat. In
this alternate enbodi nent, the rotatably coupled ring surfaces transmt

power byafdgcenta Myfe f FLBEF o otgtePilivei ernestashcke sBRFRCENFQE 8 is a
per spgcti i ew h rLRg 1 . ; .S (,ner,:9,and
ret aﬁ:er f%gm}éi'xed?;%cgloﬁ:n%?eggbfréﬁilggofﬁg?lge?n%gﬁgp Sé%%%pﬁlgeglggari ng
nmount i ng ther foaeese Al imd? pgpion @hi dbibeanings @n Ehar eoppos MMO €id 98F1
PCT/ US01/ 15~61 nounted, respectively, Retainer 10 conprises bearin
mount i n_gtgﬁr ffgcsé‘%? .43'1,‘5914r%§851%i Eﬁg‘fiéé i ﬁ"_§§a11§,emfﬂta|°§ r@lﬁtae’d’;s ds
respecti yvgk¥cibnd-of bach e skevalivan ¥ifys of st haiReained fy@aMehed
Retainer 9 and retainer 10 are axially aligned with and connect'ed to
support f£3ampj,g wh¥chs &nt oprpt alolidew &het hdrbear i Hirds an® . aCuPee—edge
45, of, i,ner, 9 ibe an angl e t he  mgj or I Qut edges
47, 5 opePBERNNER pPERELORY, BRtR Sl o TRy R Caxflien
Angl e a dgiski glitdgs lestHhadriver Vil lke pf tadn i el tideds angl @ibetween t he
i nner surfaces of a pulley sheave in which the coupler operates in order to
- assure tRE prithHedrdgRtactt bR neshrHehgebFistiRpadndcpurpely sH&dyetheThat
is, this e lat igashy co t 05; 6,aNnd 205,
206 as sﬁ%&%gi (rél)flrzletél% 2. Ar@gﬁe‘ﬁe}st%@%b%;s%é%ﬁélséd ?%ﬁée:lc%%fn‘{’r%d%ne&ghg
physi cal tbbhadaditvem giulleofsadparbtetibainpuiiHeeyoppiditteughi meciingl etdbor m of
t he %'dwe@hi on _has heen described, herein i% will.be ohvious to thgsg
ski 14%d TRE265ANE FOGha™ VIS atiofe nay b2y et 5 The corstPeePfdn and
rel ati ontehepakirs W rheutddepa tHAGvEr Ardye S I theANd riscopecOiohhe
invention described herein. S WO _O1/9811 C ains PCT/USOL/1s~61 | claim
1. A geafeBtafitvevifRg &EbEpl 6AdenpPiEsi ke adriver rPhbleAvi MRFLFAVERari ng
Surface: (ReReRECQnd Vi N A0 80CRUNAG U IARE o AeddU 1k [ ATGNDRYEND @
bearing surface; a fourth ring haV|n a bearing surface; a frame having a
first endranthdisecofid emxhh pulley is adjusted by movement of the

25 pulley sheaves. Movement of the pulley sheaves causes the
axis of rotation of each set of drive rings to move
eccentrically with respect to the axis of rotation of their
respective pulley. Since the drive rings are mechanically
connected, the drive rings move with the frame as a unit in

30 response to the movement of the pulley sheaves, thereby

changing the effective gear ratio of the transmission.



the first ring and the second ring are rotatably 10 nounted to the first
end; and the third ring and the fourth ring are rotatably nounted to the
second engyg dio4dfie geared drive ring' coupler as in clai mderpofrRid: 15
the first ring is coupled to the third ring; and the second ring is coupl ed
to the fourth ring. 3. The geared drive ring coupler as in claim 2,

wherein: the first ring bearing surface and the second ring 20 bearing
surface each describe BaieAcPedediphgbe; olintheherahimgs ri ng bearing surface
and the fourth,rin L ng. syurface .each describe an jincluded angle. 4. The
geared drive ﬁﬁ%;%%ggﬁééggéﬁgn c%%#% ,’wﬁ@%%'n?rSSﬁﬂﬁ????%ﬁt?gnénand t he
second riang afermdpapent tof escd spbeirisadibhe thindtraine ardrbhechiourth
ring are adjacent to each other. 30 9 WO 01/9-t811 PCT/USQO1/|S. 161 5.
The gear 88P@ELFEN SN P E0GPPeP LS Nt claver Biomherafin;toged ey stith ng and
the tdird_ri e cou o] ch r, by shi_ng. surf.aces; . and e
seconﬁg rigﬁscggg%tlﬁ’g'f Oljpgrétalﬂ’%i nggar g%g‘éblfled 1{5‘;:% 5 E;e}ch && aéesr bcﬁlgrrets:h?ng
surfacesinfenthiengeared drive ring coupler as in claim4, wherein; the

first rigggan the third ri@g are .coupl ed to each other by frictional
i

sur f aces? *8nd 1165t Re PEEEERE Vg Vary Ofe thSulbieREAgRare coupl ed to each

ot her byrfigi,Ctd ongl aSeEbagesectioNaloOHRIr@heeRIRE SiiRE oF f#iRdegbaytag a
first end and a second end; 15 a first rotating menber rotationally nounted
to the fHrdveefdngacospdrd ot &hien§Vifepwdievstational |y nounted to the

sec end; a e figst.r ' r a e second rotating. 20 nmenber
ar eogguppgg,' \r/ﬁe%gbffl aglﬁ{)evergr%%lggggoﬁﬁem%wr s@gr%{}%t igr?arﬁgnbcgrrl‘%:er egfré% a
novenent sgktehe second rotating nenber. a third rotating nenber

rotationally nmounted to the , ] .
Fig. 4 is a top plan view of the geared drive ring system.

Fig. 5 is a perspective view of the bearing frame.
Fig. 6 is a side elevation view of the bearing frame.

15 Fig. 7 is a top plan view of the bearing frame.

Detailed Description of the Preferred Embodiment

Fig. 1 is a perspective view of the invention. The

geared drive ring CVT comprises rings 1, 2, 3, and 4.

20 Rings 1, 2 are rotatably coupled to rings 3, 4 respectively
by meshing or gear surfaces.

The rings or ring gears are rotatably mounted to frame

5. Frame 5 comprises bearing retainer 9 and 10 at each end

respectively. Bearings 6, 7 are mounted to retainer 9 and

25 Dbearings 11, 12 are mounted to retainer 10. Support. 13 of

frame 5 holds retainers 9 and 10 in proper relation. In

turn, ring gear 1 is mounted upon bearing 6, ring gear 2 is

mounted upon bearing 7, ring gear 3 is mounted upon bearing

12, and ring gear 4 is mounted upon bearing 11l. Each ring

30 1, 2, 3, 4 has an axis of rotation. Bearings 6, 7 and 11,

12 may comprise any suitable bearing type known in the art,

including but not limited to ball, needle or sleeve.

7]



first end and adjacent to the first rotating nmenber; and 25 a fourth
rotating nenber rotationally nounted .to the second end and adjacent to the

second r ofy@fgipgsireNber; and the third rotating menber and gdhepdiHEieh
rotating nmenber are coupl ed, whereby a novenent of the third rotating

menber creates a novenent of the fourth rotating 30 nmenber. to WOO1
/9-4811 the first bearing surface and surface describe an included angle;
and the third Bfegri rig i;@lrfaaceraad sactaoeal:lesxerrisbecanvbndimiedoangiree 8.
The coupler_as,in wher ei n: t he f,irstrotat |Vn rre furtherc ri sesa

first- %??’ﬁﬁdsugfh‘é% tﬁéngec&‘f’dﬁp&eﬁl AGmeiiér f &Vdh YSsesa nd> 5

beari ng syﬁfr@ﬁew@es votedr Qba@hwmtfaqafe@erb@&m@ns es & tiidrdhaari
surface.the fourthrotatingnmenberfurt herco ri sesa fourthbearing surface. 10

9. The col@fepngdsaj Qlrdvanmmillger 20 @epwh@smﬁlsﬂdsl tlt@ md
bear| tQ& rt @11befr‘i' ng. % '{Iae ?%Péa agrl el | 40 9 @F qu,‘ aX| S
at|

of rotatlon 0 he first rotating e “and “an aX|s T

third rotis¢twgenenher steaveishe aPubhgy eshasdes 201 axX2920mavet aabdmuyf the
second rotating nber and an axis of rotation_of the fourth rotating

menber dederiBeChfeingPelinNs5efEe P dRSHEES ditinFe SHATE NGodisitee S tlhr? claim
10, whereipaadde, fifst JR4AL IddEdTEMR@LhandnERGe S r NG RS are

adj acent to each other; and the t'hird rotati ng me and the fourth
rotati ng hepderenr eradam Movemehtotdfer the B‘G’lepulm Oshe8t¢gs is

PO PL Ao 200 d B RRLGE AR AROSRUILE. SublesLaLin 3 oer el
M2 are made with respect to fixed axis C, meaning each
sheave section moves toward or away from axis C an equal
but opposite amount compared to its co-operating sheave
section.

15 In operation, pulley 100 rotates in direction Rl and
pulley 200 rotates in direction R2. The axis of pulley 100
projects through retainer 9. The axis of pulley 200
projects through retainer 10. Surface 33 of ring gear 1,
see Fig.’s 3, 4, bears on sheave surface 103 at 105.

20 Surface 31 of ring gear 2, see Fig.’s 3, 4, bears on sheave
surface 104 at 106. This contact causes ring gears 1, 2 to
rotate in direction R3 in concert with pulley 100. As ring
gears 1, 2 rotate, they are meshed or rotatably coupled
with ring gears 3, 4 respectively, thereby causing ring

25 gears 3, 4 to rotate in direction R4. Surface 34 of ring
gear 3, see Fig.’s‘3, 4, bears on sheave surface 203 at
205. Surface 32 of ring gear 4, see Fig.’s 3, 4, bears on
sheave surface 204 at 206. This contact drives pulley 200
causing it to rotate in direction R2 in concert with and as

30 driven by ring gears 3, 4. Surfaces 31, 32, 33, 34 each
describe an angle to allow each to properly bear upon

surface 104, 204, 103, 203 respectively.



menber are coupled to each other by neshing surfaces; and 5 the second
rotating nenber and the fourth rotating menber are coupled to each other by
nmeshi ng swihape®11 13. The geared drive ring coupler as in gbph@yikyeivherein
the first rotating nenber and the third rotating 10 nenber are coupled to
each other by frictional surfaces; and the second rotating nenber and the
fourth rotating nenber are coupl ed to each other by frictional surfaces. 12
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surface 204. R:Lng gear 2 runs on bearing 7. Ring gear 4

15 runs on bearing 11.

Fig. 4 is a top plan view of the geared drive ring
coupler. Ring gear 1 comprises gear surface 21. Ring gear 2
comprises gear surface 22. Ring gear 3 comprises gear
surface 23. Ring gear 4 comprises gear surface 24. Support

20 13 fixedly connects retainer 9 to retainer 10, thereby
holding ring gears 1, 2 in proper meshed relation with ring
gears 3, 4 respectively. Surfaces 21, 22, 23, and 24 may
comprise any gear profile known in the art, including but
not limited to helical, spur, or bevel.

25 In an alternate embodiment, surfaces 21, 22, 23, 24
are flat. In this alternate embodiment, the rocatably
coupled ring surfaces transmit power by way of a high
frigtion co~efficient on each surface.

Fig. 5 1is a perspective view of the bearing frame.

30 Frame 5 comprises retainer 9 and retainer 10 fixedly
connected by support 13. Retainer 9 comprises bearing

mounting surfaces 41, 42 upon which bearings 6, 7 are
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mounted, respectively. Retainer 10 comprises bearing

mounting surfaces 43, 44 upon which bearings 12, 11 are
mounted, respectively.

Fig. 6 is a side elevation view of the bearing frame.

S Retainer 9 and retainer 10 are axially aligned with and
connected to support 13.

Fig. 7 is a top plan view of the bearing frame. Outer
edge 45, 46 of retainer 9 describé an angle o to the major
axis A. Outer edges 47, 48 of retainer 10 also describe an

10 angle a to the major axis A. Angle o is slightly less than
¥+ the value of an included angle between the inner surfaces
of a pulley sheave in which the coupler operates in order
to assure the proper contact between the gear ring and
pulley sheave. 'That 1is, this angled relationship assures

15 proper contact at 105, 106 and 205, 206 as shown in Fig. 2.
Angle «a may be specified to accommodate the physical
characteristics of a particular pulley.

Although a single form of the invention has been
described herein, it will be obvious to those skilled in

20 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.
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Claims
I claim:
1. A geared drivé ring coupler comprising:
a first ring having a bearing surface;
5 a second ring having a bearing surface;
a third ring having a bearing surface;
a fourth ring having a bearing surface;
a frame having a first end and a second end;
the first ring and the second ring are rotatably
10 mounted to the first end; and
the third ring and the fourth ring are rotatably

mounted to the second end.

2. The geared drive ring coupler as in claim 1, wherein:
15 the first ring is coupled to the third ring; and

the second ring is coupled to the fourth ring.

3. The geared drive ring coupler as in claim 2, wherein:
the first ring bearing surface and the second ring
20 bearing surface each describe an included angle; and
the third ring bearing surface and the fourth ring

bearing surface each describe an included angle.

4. The geared drive ring coupler as in claim 3, wherein:
25 the first ring and the second ring  are adjacent to
each other; and .
the third ring and the fourth ring are adjacent to

each other.

30
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5. The geared drive ring coupler as in claim 4, wherein;
the first ring and the third ring are coupled to each
other by meshing surfaces; and
the second ring and the fourth ring are coupled to

5 each other by meshing surfaces.

6. The geared drive ring coupler as in claim 4, wherein;
the first ring and the third'ring are coupled to each
other by frictional surfaces; and
10 the second ring and the fourth ring are coupled to

each other by frictional surfaces.

7. A coupler comprising:
a frame having a first end and a second end;
15 a first rotating member rotationally mounted to the
first end;
a second rotating member rotationally mounted to the
second end; and
the £first rotating member and the second rotating
20 member are coupled, whereby a movement of the first
rotating member creates a movement of the second rotating
member. -
a third rotating member rotationally mounted to the
first end and adjacent to the first rotating member; and
25 a fourth rotating member rotationally mounted to the
second end and adjacent to the second rotating member; and
the third rotating member and the fourth rotating
member are coupled, whereby a movement of the third
rotating member creates a movement of the fourth rotating

30 member.

10
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the first bearing surface and the second bearing
surface describe an included angle; and
the third bearing surface and the fourth bearing

16 surface describe an included angle.

10. The coupler as in claim 9 wherein:
an axis of rotation of the first rotating member and
an axis of rotation of the third rotating member describe
20 an angle: and
an axis of rotation of the second rotating member and
an axis of rotation of the fourth rotating member describe

an angle.

25 11. The geared drive ring coupler as in claim 10, wherein:
the first rotating member and the second rétating
member are adjacent to each other; and
the third rotating member and the fourth rotating
member are adjacent to each other.
30
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