+1 2'APR 2004 Title Geared Drive Ring Coupler 5 Field of the Invention The
I nvention relates to geared power -transm ssion systens, and nore

" particularly, to geared drive ring couplers conprising drive rings that

cooperate with a driver and driven pulley on a CVT transm ssion and

wherein 10 the drive rings nesh together and are connected by a bearing

frame. Background of the Invention It is well known in the bgﬁpﬂﬁﬁk a gear

type 15 transm ssion may be used for operating a notor vehicle,

notorcycle or the like. The transm ssign_connects the notor to the drive

- wheels. Transm ssions generally coanE§é§a finite nunber of gears, usually
three or four. Only one of S t f%' Lent, so operating the

- 20 notor in one of the othefhggggg%ﬁgggsgggglgg? %%%es efficiency. For the

pur poses of inproving fuel efficiency, a continuously variable

transmgssion, or CVT, is pre%erﬁgle: AC/T is infinitely variable so a

w de range of gear 25 ratio ' 128 conpared to a gear type
transmission. Hige CUhddrido SYmaenets! | 4o LMD" 3882 dohuRt 1a0gdydr i ven
pul l ey. The pulleys are connected by a belT train around each. ~Vvari ous

types of b¥stemswe dmdn moreel ppeitoiande, i ntecongéaveds| yryaei abliag

transnissigns. 3 Gbneraugy, the, QVT Belts have-a sil houette simjar to
that of a CORATRT orff™RENANT |1 ¢ 0SS , thaky spPeperate with a

driver and driven pulley on a CVT transmission and wherein
10 the drive rings mesh together and are connected by a

bearing frame.

Background of the Invention

It is well known in the art that a gear type

15 transmission may be used for operating a motor vehicle,

motorcycle or the like. The transmission connects the

motor to the drive wheels. Transmissions. generally

comprise a finite number of gears, usually three or four.

Only one of the gears is most efficient, so operating the

20 motor in one of the other gears necessarily reduces

'efficiency. For the purposes of improving fuel efficiency,

a continuously variable transmission, or CVT, is

preferable.

A CVT is infinitely variable so a wide range of gear

25 ratios 1is made available as compared “to a gear type

transmission. The CVT transmission generally comprises a

driver and driven pulley. The pulleys are connected by a

belt trained around eaéﬁ. Various types of belts have been
developed for use in continuously variable transmissions.

30 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



,broad at the top and narrow at the bottom and designed to | 1 2 APR 2004
fit between the sheaves of the pulley that defines an angul ar groove.

The pulley on which the belt is trained conprises a noveable sheave and a
fi xed sheave, both having a truncated cone shape. Cenerally, one of the
sheaves noves 5 while the other renamins fixed. Mving onéd ISARRE i n
relation to the other effectively varies the effective dianeter, 0, of the

pul l ey witliin whetheenhethel tswoered esr CoRsequetdy, t L spged is
a function of the effective dianeter of the pullefywﬁpgk iéé§§§%% ﬁﬁ?n a
function ofNUREAEXIFTOPHRI ti Sihof Prhbeyheavethihe| e vieeld dacltmtivesd

Al t hough t i art &%I lts,are flexible, each. also has )
characteri lsgt&lng;s:iﬁéf fodh t:'?Jr%ljej‘oet hse}‘?eate)vo%/\e&}nd t% cﬁsﬁ“tﬁ?"ﬁel ROt fawagpl e,
the belts arerusquteed donel Shaue, tGasMANSE ddd Ud ){:-heT@h%a%]elso‘Pﬁpvté},e bel t
torun ,at a particular effective di-anmeter w thout being crushed between
the puldeyWRheavERe Atherysempigsndyxsd-used in a variable diameter pulley
to change an ef Lve dianeter.. A belt. s then train 20 over the drive
ring. Regar di ngﬁﬁ‘r’éﬁér ioglri-3 argﬁe%rve art %eslhaltgmﬁleﬁiﬁeetﬂ’et f?&q’eﬁuqu&}*%éﬁe

bel t, US peideidés StH89e82dct@veDanawskir, dbschPsSEs rdiAR):§ [ AR

pulley. A single drive ring runs in t-ﬁe gheaves %?"‘}tﬁﬂeé’ﬁ%%é’gl" &ﬁ%"l%élxi bl e
bel t runs re 2belhke opevatesng tCowmseduérnicl pul beyt Ainkhe Fpr¥desigowe W th

respect to.each. ot her, the effective djianeter of the ulley i s changed:
Sj n(F:)e t he HFICREGH né’fbetatk% Fﬁgec ive diameter of the z?ulle;y which igs

10 in turn a function of the axial position of the sheaves
' relative to each other.

Although 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

15 have transverse rigidity. This allows the belt to run at a
pairticular effective diameter without beiﬁg crushed between
the pulley sheaves.

A drive ring may be used in a variable diameter pulley
to change an effective diameter. A belt is then trainedqd

20 over fhe drive ring.

Regarding the prior art relationship between the
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 t‘he
pulley is changed. _ Since the drivé. 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



,tramsverse or conpressive forces between the sheaves, the belt need not be
desi gned to accommodate .t hese forces. 30. -However,. the Donowski device
conprises a single drive- ring used as a part of an auxiliary drive system
of an internal 2 1 2 APR 2004 conbustion engi ne. A stabil i1\zz' Eﬂ% nber is
also required to maintain the axis of rotation of the drive'r ﬁ@ as | east
substantially parallel to the axis of rotation of the sheave nenbers. The
Donowski dewbte tdoes emgihend iA setdbiXizimgiSRenbed YT ANSHASIYY Al so
represent%time.of t.he prior art is .US patent 4,875,894 to Cark, which
di scl oses "8 &Sy ifrS0Pe IR of dihe P vie aiai esi dreasdnpri ses

nout i , hayi . i sk mbly.. The 10
an input an@stantRalishabaraqae hayi he %3&%’ yogl T RofREESY o

rotary di sk assenbli es each have cont pads t ha ¢% ci% ng
cont i nuoushgavar mgpibe s .arfiiteerBondilxk it Wevikcet aloesdingle ass@hltises Fare

connecg ed coupl,in mechani,sm such as a single rigid coupling ring.
Power strggénﬁgsﬁoﬁbgc%ﬁagsﬁ‘éﬁﬁé&‘?'each pul l ey through rotation of 15 the

ring. This devhggodogeppateREhBEvENGOPEREN Of; &SI flexile belts for
power transni ssion, reIc)]ui r?ng ingt ead H}g r?%ll'%a‘srlr&%é: t%gcb@ne ?%teﬁé t wo
di sks. This87PaBPd tre Clarioe winith tdisclesiese - avmpsnauely varaabgener al |y

of the purFEpehiBRib; e’ (oBEG FEniteattn drpperiong RpioptRavPRg
needeg, 158 nearoa dh 1 1o 11a0 Couptel thar Rad SFHS e FRRELYa ThETT 'S
conneﬁqinﬁoﬁﬁBYSﬁﬁl"&l ayp semb ies each have contact pads that form
' circles having éontinuously variabie diameters. The two
rotary disk assemblies are connected by a coupling
mechanism, such ‘as a single rigid coupling ring. Power
_transmission occurs between each pulley tﬁrough rotation of
15 the ring. This device does not offer the option of 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, generally to a
square or circular space defined by the extreme outer
20 dimension of the pulleys.

What is needed is a geared drive ring coupler having
co-operating ' drive rings that transmit power by gear
interactien.- 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.



,25 erienting the drive rings. The present'- invention. neets 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
transmt power by gear interaction. 3 1 2 APR 2004 Anothe{ Zgﬁzﬁ# of the
invention is to provide a geared drive ring coupler that ﬁ rame for
mechani cally connecting and spatially orienting the drive rings. Qher
aspects of thgnotventaopedt | brbehpoiALeALOHh 95 t8 ﬁadeiQQViaog&a&)édt he
foll owi ng description of the invention and the acconpanying draw ngs. The
i nvent i oRCEYRPrIsee ccoarer dihate May coupirame fige ga&cBandcRdeYri ng

coupl er lLses t pair.s. of | 5 i dri,ve ri.nas .k tably connected to
each en %}P%éﬁbé? r%wn%.sa%%haqpléf %’dllolfae%?r]lllyg %qengﬁigli%g ﬁ%ghgd together with
the cooper at igigh$i ispéctlsi ¥€ thegS rieddi®nOMEAl e gl pfed thetf bane. The
rel ative spatial arrangenent of the axis of rotation of each set of drive
ring® i dN3AE nPAVheHs bPYt kbe fAldovwif cRescriphinm ohoths LR¥eALIAPB rings
in a pr ey [m el ati [ etween the pull ey sheaves. The drive
rings oﬁalﬁze‘ﬂgér |%/£egr&'§%fr{%ﬁ %ﬁrﬁ%e sane direction as the driver pulley
through frictTlonalineentach Womprizes sadezaabdt kg iG¥T winyecoppleey
sheaves. The drive rings on the driven pulley side rotate in the gpposite

di recti dih& o W%ﬁﬁ% d*’ii_d‘@ rifigy OFURL &S i }Fé’tmpﬁ_élsle_éy, typncBathéy 8!fe meshed
toget heradj;gheed{’{ | yen,dr 'rr‘iﬁgg' NGt A elohfedtdF L £ONBLChC ARAC £ Wat N- the
sides of the driven pul['ey~sheaves,

10 frame. Each pair of drive rings is meshed together with

the cooperating pair of drive rings on the opposing end ofl
the frame. The relative spatial arrangement of the axis of
rotation of each set of drive rings is maintained by the
frame, which . in turn "holds the drive rings in a pre-
15 determined relationship between the pulley sheaves. The
drive'rings on the driver pulley turn in the same direction
as the driver pulley through frictional contact with the
sides of the CVT driver pulley sheaves. The drive rings on
the driven pulley side rotate in the opposite direction to
20 the drive rings on the driver pulley, since they are meshed
together. The driven drive rings are then in frictional
contact with. the sides of the driven pulley sheaves,
thereby driving the driven pulley. The effective diameter
or radius of -each pullej is adjusted by movement of the
25 pulley sheaves. Movement of the pulley sheaves causes the - -
axis of rotation of each set of drive rix:xgs 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

chanjing the effective gear ratio of the transmission.



 thereby driving the driven pulley. The effective dianeter or radius of
each pulley is adjusted by novenent of the 25 pulley sheaves. Myvenent of
the pull ey sheaves causes the - axis of rotation of each set of drive rings
to nove eccentrically with respect to the axis of rotation of their
respective pulley. Since the drive rings are nechanical |y 28t ed, the
drive rings nove with the frane as a unit in 30- response to the novenent
of the pulley sheaves, Bligvfelesatigtibmepf htheeftiractiingg gear rati o of the
transm ssi on. i 1 2 APR 2004 Brigf Description of the Draw ngs The
acconpanyi ng df 3% MfCORRATRH S cIFANIRES: atBi-Sth 2561 IPEPEPRIBEPE oM t he
speci fi caghan.ford ust e r IHRI S sof r.e | tion,
and together with ?Sﬁagifc‘??pztﬁgn%see%\%%o expl ei"?'r%‘%%g:agﬁ aﬁ%éefslyeo . the
i nvent i onempbpgdiments sipcthpeprevsenti dnventiion,i rareht togetirer. w2ths aa
Cross-sec iggaL Eerspective viﬁylof thf eargg drive nigg coupler in the
CVT pu Ie@g. TOPEHGD 3 PETXCsi 0P el BVRIF BN vIFBW oPTLRELBLEEFeddri V& i ng
system FifvedAtis&na 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 beBt¥nglfiand. pPersperive view oHpthpe atnverviwt. t he bearing frame.

Detail ed criLption o > err Enbodiknent Fig. 1 LS perspective
view of t eéfnge%ﬁI%Léﬁééga%Eég%ﬁpﬁfiegr?Pﬁgthﬁ'%gﬁﬁr?te§%FiH&?rf, 2, 3,
and 4. 28rfregsidg o@pber oimt €lé yCUDUPLEDeYS, rings 3, 4 respectively

10 Fig. 3 is a side elevation view of the geared drive ring

system.

:Fig. 4 is a top plan view of the geared drive ring system.
Fig. 5 is a perspgctive view of the bearing frame.

. Fig. & 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 CVIT comprises rings 1, 2, 3, and (.

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 bearings 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:G, ring gear 2 is

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

12, and ring gear 4 is mounted upon bearing 1ll. Each ring

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

including but not limited to ball, needle or sleeve.



by meshing or gear surfaces. The rings or ring gears are rotatably nounted
'to frame 5. Frame 5 conprises bearing retainer 9 and 10 at each end
respectively. Bearings 6, 7 are nounted to retainer 9 and 25 bearings 11,
12 are nounted to retainer |b. Support 13 of frane 5 holdg 5eta|ners 9 and
10 in proper relation. In turn, ring gear 1 is nounted A |ng 6,
ring gear 2 is nounted upon bearing 7, ring gear 3 is nDunted upon beari ng
12, and ring gekig4 Qs.nmumiedrupsnsbeaiom@&1#erE@§Btit@9dﬂ%wJo£2th% 4
has an axis of rotatjon. Bearings 6, 7 and 11 12 may conprise any
sui tabl e BERRTRY t P knothPEn ERUPAEE.  ipncithei n§VBut PHaLeysni t edThe bal |,
needl e or R; 20 C cti e I ve
fﬂﬁ%ﬂ%&vé %ﬁgtéﬁ i, 4 gﬁoﬁhgln%taiéﬁg é%%ﬁegﬁ b %@§¥ﬁ§ Eﬁ&%gk

view of the geared Ive ring coupler | eys I'nventive

systemis bmmmnndnatdthe@nbetﬂﬁhmya@@ﬂ:vePupméyeyheéGQsamdla dopveavpul | ey
200. P IIe veﬁ 101, 102 nove 5 axially M in order to increase or
decrea e %pﬁ\’: 4 Hht RS T hEOsHAGRERSepPF e flesheaves T, SPegingve

axially. "@eﬂdbél{ deke t GnibBGEEASE Ml AEFT SASE L Ner §PACHES Hsbgﬁsm*ﬁg art

sheaves. In each case, each sheave noves cooperatiVvely ~together or
Movenent cMZtimeQxdéer¢leycsheaee9r|ﬁet&easeommblsbadlhg bEaﬂSeknﬁhG in
the art. venents and .M2 are nade h]P ect to fixed axis C

meani ng edth ° Sheav Do &Rt PSS tSMI’V\‘Ad one y"fc‘r"(‘?rﬁ afPSPErakivglyl  but

Opposite aBYEEh&ONBAr &hdrd i t HoGBmeRE! Jf Nghshegye gﬁﬁ.‘ite ) e1a5:é§ is
operatlon pulley 100 rotates.in direction Rl and rotates in
di r ecfPon aREommd shesk by pgang/hnmwn in the art. Movements M1 and
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
préjects 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 rotéte, 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 506. 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.



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 geargép 2 to rotate

in direction R3 in concert with pulley 100. As ring gea RZﬂﬂrotate

they are neshed or rotatably coupled wth ring gears 3, 4 respectively,

t her eby causi ngitihg Z&cgﬁrar in3,tik taxt othie kRedidEfddtdreR4radlid age 34 of
ring gear see Fi 4, bears on sheave surface 203 at 205. Surface

32 of ri ngeiféhr ing S%E Tszha gsaged,driye,zing SHBade §8Fﬁé@bn'2®4blétth%
Thi s cont a@élﬂlx}@speghh@w@f £RHSIsAd Al t&ast%}tse Q' aed 1 o 53
‘sur 1°7%%7€33 34

concert with and as -0 _--driven by ring gears aces

each desosecuacams an@l eatcgaatémwpaaﬁ:hyt mqore)peolgythear uen esfiettlee104,
204, 1% respeﬁlvel APR 2034 It |s known in the art that the
ef fect iFve ’f dﬁ’f"r:rr%a@e oft St hBegdsd o | i’i@tFFhanCVf ithedef BRI ned

by the rezjea&ﬂsvwosb&bea o thevSNeRYe BEGHI RS- aég o 6GE 1 ONS
radl us WI

of a given pulley nove together, the etfective 5 | NnCrease as

t he axi s dthe @mahhem- ofCQIhreeJ:Sﬂgy, gasr thé sshéave esetbiony enavayapa ot t he

axi s of tatlo .the p nver sel as the sheagve sections, nove

apart, é‘ ef? V?a&f“t‘#é‘"\lﬁyl"l'ﬁge %%%Q’%% Bhe e %;'1 $2Xb¥ the

ring gear DTS :E NGrgehbs movesOftdiakal itdR afxilsher Lbiudildy of ithe3 IS

a. si dS el evation view of the.geared drive .ring coupler. Bearing surface
a

31 coﬂ ctPtldesheave surface
Fig. 3 is a. side elevation view of the geared drive
_‘ring coupler. Bearing surface 31 contacts a sheave surface
104, see Fig. 2.  Bearing surface 32 contacts a sheave
. surface 204. Ring gear.'z runs on bearing 7. Ring gear 4

153  runs on bearing 11. .

F:Lg. 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 comprisés gear surface 24. Support

20 13 fixedly connects retaiher 9 to retainer 10, thereby
holding rlng gears 1, 2 in proper meshed relation with rlng
gears 3, 4 respectlvely Surfaces 21, 22, 23, and 24 may
comprise any gear prof:.le known in the art, inciuding but
not limited to helical, spur, or bevel.

25 In an alternate embodiment, suxfaces 21, 22, 23, 24
are flat. In this alternate embodiment, the ro‘l:.atably
coupled ring surfaces_ transmit power E'y way of a high
frigtion co-efficient o; each surface.

Fig. 5 is 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



104; see Fig. 2. Bearing surface 32 contacts a sheave surface 204. Ring
‘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 conprises gear
- surface 21. Ring gear 2 conprises 'gear surface 22. qu conpri ses
gear surface 23. Ring gear 4 conprises gear surface 24. q%ﬂ@@@ 20 13
fixedly connects retainer 9 to retainer 10, thereby holding ring gears 1,
2 in propeawuntshid rekspeebiwelh. ri Mptgewss 3104 rRenacidese! YbeSHihgces
21, 22, 23, and 24 may conprise any gear profile known in the art,

i ncl udi ng™Meun t ik FP#FE&St ddrel AbaPgpurhigh Bepsingss 12 adlal Eenat e
enbodi nmen C , 24 are flat. In this alternate

enbodi man%nou?l d?ot%%d%'%ceoﬁgl ed ring surfaces transmt power by way of a
high frictionrder.efitseat sidecaievattibaceiel df Sl PBepPeimpeLtame. vi ew
of the_bearing fra 0_ Frame 5 conprises retainer 9 and retainer 10
fixed ¥ BSEﬁéBf-'édngy afifhpsptainerpdidyj AER Gy sakigeedi Wd thoaddi ng
surfaces [risngs 6, 7 are 7 1 2 APR 2304 nount ed,
respectlve% g#%?%gMyﬁﬁaonprlses bearing nounting surfaces 43, 44 upon
whi ch bearingsFig,. Tl isea topnpédn wvéepeotfi wiHey .bddging frsante SiQeter

el evation view of the bearing frame. 5 Retainer 9 and retainer 10 are

axi al | y aPfAgfiedSwi t4P o0f Eohatbesddt desgppbet an3angilg. o7 s thopwaian view
of- Lo bea’ 00x " B 1 Sge £9F, 4o SP lcdPl S S 85°GLILRED Bp0'e 2

10 angle o to the major axis A. 2Angle o is slightly less than

¥ the value of an included angle between the inner surfaces
.of a pulley shegve in which the coupler operates in order
to assure the proper contact between the gear ring and
‘pulley sheave. 'That is, this angled relationship assures
15 proper contact at 105, 106 and 205, 206 as shown in Fig. 2.
Angle o« may be specified to accommodate the physical
characteristics of a particular pulley.
Although a Singlé 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 depérting from the spiiit and

scope of the invention described herein.



axis A. Quter edges 47, 48 of retainer 10 al so describe an 10 angle a to
"the major axis A Angle a is slightly less than 41 the value of an

- included angl e between the inner surfaces ..of a pulley sheave in which the
coupl er. operates in order to assure the proper contact' between the gear
ring and pulley sheave. That is, this angled relationshngpﬁﬂm es 15
proper .contact at 105, 106 and 205, 206 as shown in Fig. 2. 5Ie a may be
specified to accommodate the physical ehagggteristics of a particular
pul l ey. Al though a stngle formof the inventiron has been described herein,

It will belobvAogeatent idieve skid |Rfhpler nfdi@iagt that variations may be
" made in the construction and relation of parts without departing fromthe

spirit and scopefoFstnetihieningn desginBesuntacsiin. 8 1 2 APR 2004 5 10

Caims 1. A gearedcdhd\Vieind RAveRYPd BeaGRRRr LSl @ first ring having a
bearin% surface; ﬁ,sgcond ring having a béaring surface; a third ring
havi ng®a bearind SHHFAEDS 22VoB9 1 ReaFgnEaviFtpa beari ng surface; a frane

having a first endoanth ariseCandifed Yeheihhralrfdleg and the second ring
each describe the _sane angle (a) to a frane mpjor axis; the first ring and

t he second ringaafﬁa?%t%ﬁv yenbifiledidoandhe F99098 end: and the third ring
and the fourth thegrarsereisdabhy PRUNEEDAD ring each describe the same

angle (a) to a frame major axis:

10 tne first ring and the second ring are rotatably 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 third ring bearing surface and the fourth ring bearing

20 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 riné are adjacent to

each other.



t he- second end. 2. The geared drive ring coupler as in claim1, wherein:

"15 the first ring is coupled to the third ring; - and the second ring is
coupled to the fourth ring. 20 3. The geared drive ring coupler as in claim
2, wherein: the third ring bearing surface and the fourth ring bearing
surface each describe an included angle. 4. The geared diM&PRiltig coupl er
as in claim3, wherein: 25 the first ring and the second ring- are adjacent
to each obhelheapdarkd €nive ring andplée dsuin lckdimy 4br evhlfaioent to

each other. 1 2_ APR_2004 5. The geared _drivye_ring coupler.as in clai.m4,
wherein the i FBE ARG Catdnmhdid e Hittdr siadhFeatriPaatn ot by
meshi ng sugtReeshyandshiRgSeGeRdcesNdJaald the fourth ring are coupled to 5
each ot her by nes%ing sur?aces. 6. The geared drive ring coupler as in

cl ai m 4, wher ei hhet Redandt ringg andl the tfduynth i njnar @zsoupbvpled dach
ot her fricti | _surfa ...and 10 the second ring and the fourth ring
are coS%leaafé gg@ﬁro?%e?gggi?sigFFgﬁﬁ?sSurfaces. 15 7. A coupler
conprising: a frame having a first end and a second end; a first rotating

menber rotationally nmounted to the first end; the first rotating menber
having a fPrsThpeaeangdsdri¥eering 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;
the first rotating member having a first bearing surface;
a second rotating member rotationally mounted to the second
end;
the second rotating member having a second bearing surface:
20 the first rotating member and the second rotating member
describe the same angle (a) with respect to a frame madior axis;
the first bearing surface and the second bearing surrace
describe an includea angle;

che first rotating member and the second rotating membex
25 are coupled;

a third rotating member rotationally mounted to the first
end and adjacent to the first rotating member;

a fourth rotating member rotationally mounted to the second
end and adjacent to the second rotating membexr; and

the third rotating member and the fourth rotating member
are coupled.

10



~a second rotating nenber rotationally nmounted to the second end; the second

. rotating menber having a second bearing surface- 20 the first rotating

* menber and the Second rotating nmenber 25 a0__ describe the sane angle (a)

- with respect to a frane mayor axis; the first bearing sunf gﬂ?@ d the
second bearing surface describe an included angle; the first rotating

menber and the second rotating are coupled; nenber a third rotating nenber

rotati onal By Mbentedplert hs finr eflaimnd, anHegdjacent to the first rotating

menber; a fourth,rotating_nenber rotatiopally nounted to the second kB end
and adj acent to q%ekgéggnﬁ°$%ﬁﬁﬂﬁ Hﬁmﬁﬁﬁbg?ft d “CRB=1§i§ & FgﬁégihﬁﬁFﬁQ@ber
and the foweurliaret aandig nenber are coupled. 10 1 2 APR 2004 8. The coupler

as inclaim?7, rei.n.. the third rotatin nber further conmprises a third
bearing surf ac\g;%%anég’fzﬁ%lbf &R Pt ar?ﬁi“ﬁ’&grre Fur ERZPE ¥ ¥ifpr Pse*W Hour t h

beari NGg subkaceng 19ufackhe coupler as in claim8, wherein: the first
beari ng  surface and the second bearing surface describe an included angl e;
and the third bearing surface and the fourth bearing

10
' 9. The coupler as in claim 8, wherein:
: the first bearing surface and the second bearing
surface describe an included angle; and
the third bearing surface and the fourth bearing

15 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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15 surface describe an included angle. 10. The coupler as in claim?9
“wherein: an axis of rotation of the first rotating nenber and an axis of
rotation of the third rotating nenber describe 20 an angle; and an axis of
rotation of the second rotating nmenber and an axis of rotation of the
fourth rotating nmenber describe " an angle. 25 11. The geard pPRijye ring
coupler as in claim10, wherein: the first rotating nenber and the second
rotating nenber are adjacent to each other; and the third rotating nmenber
and the fourth rotating nenber are adjacent to each other. 30 11 1 2 APR
2004 12. Thé.gBhrededrededring cdmgl eoupdernas| i nelldim vitler aitereirhe fir st

rotating nenber d hicd, rotatin nber_are coupled to each other by

neshi ng surfacegsgan%fgsﬁhegggggﬁﬁgroﬁﬁggﬁﬁ ertifid tHEd oiatiR tddt i ng

menber ar emeRbek edlré Ocoasheat 8O eBYhTBERE AL $ Uhd 65y é&fa&%{g%q{oed drive
me

ring coupler as in claim11l, wherein; the first rotating er and the
third rdtating e maaeandr ed@lpinagl membach astichethby fourth onaitatimi@aces;

and the se o, i er _and the fourth rotating nber are coupl ed
to each otﬁ%@g%é %féégﬁﬂﬁgggséPfgggé.OEQEI by meshing burfaces.

13. The geared drive ring coupler as in claim 11, wherein;
the first qutating member and the thirxd rotating
10 member are coupled'1u> each other by frictional surfaces;
and
the second rotating member aﬁd the fourth rotating

member are coupled to each other by frictional surfaces.
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