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Adjustable driven clutch

ABSTRACT :

An adjustment mechanism for use with a driven clutch of continuously variable transmission has an adjustor ring that receives afirst end of a spring.
A follower plate be carried by one of the pulley halves has a surface to interact with the other pulley half. The follower plate receives the adjustor ring.
A holding element, a set screw in a preferred embodiment, retains the adjustor ring in a position relative to the follower plate. The mechanism alows
rotation of the adjustor ring relative to the follower plate to adjust the spring force.

INVENTORS:
Hokanson; Joseph (Idaho Falls, ID); Roberts; Allen (Idaho Falls, ID); Warbrick; Robert (Hayden, ID)

Assignee: Starting Line Products, Inc. (Idaho Falls, ID)
Appl. No.: 904247
Filed: July 31, 1997

U.S. Class: 192/110R; 192/111R; 192/54.52; 192/93A
Intern'l Class. F16H 055/52

Field of Search: 192/110 R,111 R,111 B,54.52,93 A 474/14,19,13,46




LISIRIRYGT 2RO A

United States Patent [ 1 Patent Numher: 5,967,286
Hokanson ct al. [45]  Date of Patent: Oct. 19, 1999

[74]  AILSTABLLE DRIYEN CLLUT{H AAHLREL L IRE2 ek e T 19
AFTAANE 3 1A Burpess ol 4l L 474 4

[75] loventors nseph Hokansnn; Allen Roberts, both LEHA A TS BANET e T3 12
pl Il Falls, Hobert Warbrlek, ABTANE S DTS i el ale o e 1824

ALANHEED B L Weseekd el al.
2% 12 12 [shibashioer al,
A ZPRTNE S 1A Masting el al.
L3R I el Fukmdin e e
1& 194 bukody o
fa S Holwerl .

FLU REO L L1
Sl Henson L

o 1A i
181 1]
A L
e LRI 1A

L IRR AR

R YR
AT LA X
R YN

Havdden, all ni Ll

[ 73] Asslpnec: Stacting Line Prodocts, Ine.. Tdabo
1 alls, L.

[21]  Appl. Nu: DS/904,247

|22 Filel: Jul. 31 1w87 o TIe Raeamu el al, Lo, o, THID LW
_ - . \ REFRAAY T By Bevanbionrll oo 102 SRR
|=1] |Il'l.. [ - ... FI16H 5552 SEARAAEE L TNUA Belerson .. . 444
[F%] A L DL R R SRUTLAN 3BT RAIE ULl e LRI 18R]

[92 3452, 19203 4

[56]  Field nf Search 9% ]H] AN i iy foaminer Clarles A Marmee
. ) 191 |||”q_1_:|1._J'; .-‘h'_r—1_."4 |4' 10 I.':\‘ Assisfeeeld facaiiner Saul 1o Besleipucs

Ay Asterrnay Avew. o Frm—1amileen, Boonk, smith &
Ruvonlds, B

| 5] Buferenves Cited [37] ABSTRALCT
Ll PATENT DOCUMLNTS A adjustment mechanism for use weith o driven cluteh off

R R UL R R U EN T 11 vantionusly sariable wansmission bas an adjusior cing thae
IBTIEEL TN HulIhirr e LT receives a fiest el ol spring. A Tolleseer plane e carried

ArfE AT L l'i"-‘ Hamhardier Ll s H Iy emie ool 1he pudles balves bas o surfce ointeract wath the
ATERAIT L Racieal e L B vl pudley Tadf, The Bellowor plale recoivies 1o acdioslog
AFTEALE LA LY dalbat L 23007 pioe. A uldug clement, o osel soiew onoa preluroed
ABal 225 LI e s LG gl i ity U acdustor oy, in g puosdlion colalive
H'H':H'"f? : w_?'j A ramidis L al. 34 ”.“ tev he follsser plute The muchagism allows cotation al the
3503 5350 [ S T 11 TR L N P

Avalsi A 19N Temblay e al 230017 ailjuster ring relutive b the fellewer plate e adjpst the
R L T o I A I IR < L LTS

An23ads 519 Tedl L LLME R

ERUR L Leonued el ol ClEl s ) T Claim< 11 Dmwing Sheets




U.S. Patent Oct. 19, 1999 Sheet 1 of 11 5,967,286




U.S. Patent Oct. 19, 1999

i)

L
| Y L

——

Sheet 2 of 11 5,967,286

4 .28

46

FIG. 2




U.S. Patent Oct. 19, 1999 Sheet 3 of 11 5,967,286

44




U.S. Patent Oct. 19, 1999 Sheet 4 of 11 5,967,286

FIG. 4

74




5,967,286

Sheet 5 of 11

Oct. 19, 1999

U.S. Patent




U.S. Patent Oct. 19, 1999 Sheet 6 of 11 5,967,286




U.S. Patent Oct. 19, 1999 Sheet 7 of 11 5,967,286




5,967,286

Sheet 8 of 11

Oct. 19, 1999

U.S. Patent




U.S. Patent Oct. 19, 1999 Sheet 9 of 11 5,967,286

| 244
286
!
o4 288 288,
246 /f s83 2512 F_LE;.EE &0
L
Alr = _m_ m\_§
|:F_:_ Q
jllll Jf‘ ~ sz]
|II — dle
.a;Eﬁ 288 @
WD l L |
1 _ - — = g I
/ ]

o 280 290,296 | \
| 254 E 280

210

FIG. ©



U.S. Patent Oct. 19, 1999 Sheet 10 of 11 5,967,286

FIG. 10



U.S. Patent Oct. 19, 1999 Sheet 11 of 11 5,967,286

FIG. 11




5,967,256

1

ADILSTABLE DRIVEN CLUTUH

HACKOIROUNLY O THLE TN Y RN TTON

Varwws eclatively small meloraal vehicles such as
sewenehiles amd wold caets, wse a Veboln 1vpe conlinously
vl leatsmissnn, Variahle ransmnssions includs a drive
pulles or cloweh and a deiven polley oo clmich, Lach polley
tsoamprsgd o e sheasse oo pulley hald that s el o
the axial directioon, ard aorwscalsle sheave ar polley i,
wliich s unwalile in the axial hirecion. A ¥Y-bel jonis the
eleive pulley aned the diven pulley

These wartable cansmissions are vuipped with o specil o
revaedutinn per mioule (RPMY nesponsive muechanism asses-
cimte weitho the deive pulles amd aomgoe respeonsive iecha-
s associaiel with the ilriven pullev, Therefime, e drive
prucdle s el the driven pulle y comtinuonsly wary e shift ratin
wr rsladuon Dol diive specd aod e depven norgue,

Whuen the torgque kead upon the driven shaft s ineneased
with the inenease inthe Lood open the drive track, us when
the vehicle mms uphill, the orgne responsive nechams=an
transmit= e axial Toree waicling that ducrease Frmn the
eleivan pulley bt eleive pulley soo il o satistaciory Sl
o can alwas e aliained.

The wrgue oespensive meshaoism can inelode inclioed
e swtlices wliich are pppeesecd w0 one armnher armd posi-
sl etweeen a e lis, sonenimes relerrel o as i spring
capr, which is fixee 1 the wmeable sbeoee-hall ar pudles-
Ralf, wnd ol sheave Tall o pulley ball. Fose opposed
wnclinuel cant sulaces move i e axisl dicectun relalive o
wah wther b the torgque leacdscd upon the driven shati, whiles
b pulkex halves are slidiog anad toroing relaise 1 cach
aher, The mesvalsle sheave = omeneed rebnive oo he fised
sheave by the e ltive nmeermenn cansed Ty the conquerating
o swrlnces, The eflective shiamerer o e slriven polley s
et Ty mmewing 1t pulley halves closcr logeihor

Aospriog inerpressd berveeen tbe Ased sheave and the
spring v poovides o prelood cenditivoal therehy creating o
s irnr dieier. The spring s bl incorpressicon aind
ir trsion. Toonrder o mdjuesn the preload, the driven puller
mucds Tu b Lk apan and e commeelion pewits ul the
Springs adjusiad,

SLMMARY O THE INVLENTLIOMN

s iventioon relaies peneradly o an acdjustinent wecha-
s where the user cane adjest the pee el o the driven
pulley spriog wirleo! dismantling the cluich assenthly and
willwnd abing e cdubeh ol the wehicks, This provides o
swslom bl subsdenbtially edoccs the wlbod wvelved o
scljustiog thy preloadd, signilivenly reduoees the risk of losing
prarts duriog adjustment, and thos edoces mber dismoptioos
i the wse ol e vehicle.

A preterred cwduelimenr af the imvention relaies moa
alrveen choeh ol a comtinonsly watialsle wransimiss<ion, The

eleivon clulelt Tas a fized pulley Ralf, o mesable pulley Rl

wrnd o ospeing. e adjusiment mecionem bas an adjustor
ring that ceseises an vl ol o sprine, A follmeeer plate that i<
wartied by cne nf the pullesy balses has a sorface 1hat
imeracts witle e other polley Tadts The tlhvwer plae
recuives the acljustor riug, A pesitionig amd bnhding e
el as sen sorewy e preferred erlalilnen, et the
auljustor eing, o apuosition selanve oot fellosor plae. e
it i s allonss fulalion of The achisiog eing relative o the
Followewr plate w adjust 1the spring e,

[na prederred embeslimuent, a spowemohile driven oech
[ras o drivven shalt and a deiven sheove havioe o lixed shueaes
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2
ball aoul o gwovahle shoeave Talt, The lised shero Ralb s
seclired e e deivon shalle 1he divven eloteh Ras o paic ol
cennplementry suelaces e nnveing i engagement relanive
tr ach ether s the sheave hadves oate relative 0 cach
viher Chou od the complemsatary suclaces s ocacnive by the
fixwd sheave hall and bosoa plucality of cam ks onoa
elindrical fus, The olher complenentacy suifacs s cactiod
P Telkewor plas amd Ras a plucalily of soller devices, T
Tnlloweer ploe = carrivel Ty the mesalsle sheaee Tt Tse o
plorality ol posrs than exiemd irengeh the lised sheave bald,

Aceniled spring s interpaesed betwseen the followeer plae
anil the e shease ball, The spring hus o fiest lee teog eed
Iy the Frawel staree half, sl o secol lep, Ao wdjnstor ting
i carriedd by sl hat rotaies reloive we the fallveer plioe .
Pl auljusoor cing has a cyliodrical ving wilky an wanulae oy,
thal i mecedved g greove of e Tellwer plale, e
aljuster muchani=m relains the seconad koo ol the sprioe, A
sul senesd rulains thy acljuster cing ina set position relative
v b Folhearer plate by extending threugh oo adjustsr bole
e amdar ting, aof the acljosior ting alivued with an
asljustoor hinde o the Tollower place, sl alhvsing imosenent
ul e adjusbor g wlahve o e Bullower plats in oo
ais el psdlicn

T anesther preferresl cnlaelioenn, o sneseriolile ddriven
clutedr Mas oeleiven statl aod o doivaen shease Taving a lixed
shwave Talb g o mesahle shoave bBall, T Jixed sheao ball
i% s wthe drisen shatl, The driven clotch his a paical
ol oty suclaces For movios i engacement relative
trn ek rther as sheave halves retane relative te each nitber,
el the cmnplewnentary surfaces o pluradicy ol slides
carricel b 1T imeevable <heave Tadf The other complemen-
ey stcluce bas o plucalily of ramps carmwd by oa fullowes
plate. Pho fellowur plars B carried e e demven <hall amd s
fisudd relative o tbe fised shease ball,

Aol spring ointerposead Tetwoen 1w Bolloswer platc
al the mewvahls shoave balll The sprag Ras o Besl Jeg
resived by the mowvahle sheave halves, and o second ey,
The ailjvstor ring b= an annulac cing cedeived by g annular
lme af the tolhvwer plae aud that rdies e lative 1w the
Tl lorweer place . The weljustor vimg etais the secomd leg el the
spring The falleweer plate bas aocarminlar Tere surmowneded D
the: pluradey of samps. A s sered s osoaed by oone ol o
plugality ol buoles i e aonular g aligoed with an acdquslog
bnle i the Tnlkesser plate to restain the adjustor rioge inoa s
posilion relative o the Jullowser plute ancd allsaing mnmee-
rent nl he acljustor ring, relative ol fllweer plade inoa
secinel st

BEIE DESCRIETTON O THE THEAW NGS

Thue Toregesing and ather olnje s, features el wilvamapes
il b invention will be apparent Fron e fodlosing, more
paciictlar cogeeipioon ul preleeoed cothudinene: ol the
araenbion, as dlustratod e lbe sccompanyung Jdraeuss
which ko rofeicocs clareclors wlee oo e Same parts
throwezhout the diflerent vicws, The drreaines oo msl oue-
ey o sealy, vrphasis tnstead being placed upon tlos-
rating, the principles aof the inventim,

LA, L a side wlesation showing a spesamshile havioe
adriven <lutch aveondioe wo the presem inventioo;

FlG, 2 ds u seatiomu] view ol o ¥-bell contiounusly
sariable tmsmissinn hasioe the doive cluteh accerding W
the prescnt ioveniinn:

FL0G 3 bs an expledud sivw shoowine the partsof the driven
clutch;

ELLE 3 i o perspeclive viow of o spring. o lulkavsr plal
anid wn ailjvstor cing ol the drisen wuteh aecorling o the
imvienlisog
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ElG 5 dmosicle views ol e driven cluted Ty, adjusbl,

ElG & i o vxpledud vivw shuwing the parts of an
alernative driven <uweh;

Flei, 7 05 a purspeative views of oosprine, o folloveer plake
anel an acjustor cine of the deiven clowh aceorling 1o the
i1,

FI00 B i a sl wivwe ool e driven clneh af P10 & being
chusied;

EIG % i o wpluslad vow sTonsng The pads uf anolber
wllerlive drive clulehy

EIG T 3 g peespuotive visw ol o sprng, o Eellewor plas
anel an acjustor cine of the deiven clowh aceorling 1o the
i ntinn; ol

EIG 1L 35 s sde wview ol 1he driven cluleied FIGL 9 boing,
acljusted,

BETAILED DESCRIFTION OF TTIL
INVENTTON

When ceberrine o the drawings in the deseripiion which
Fullowes, like pomerals indicate e clerments, FIGL T shows
i driven cluelhe MY ina smevwenehile 12 accarling e the
irmeenicn.

Befercing w Flei Lotbe soowmnhile 12 G egquipped with
anengine M, Wbelo tepe commnmusly varralsle iransmis-
site W, arl aalrive trck T8 The W-lelo vepe conninnmusly
varwle lentsmssunn L s o lrive oo primare cluleie 20
conueied btk vutpud shatt of e engowe T3, the driven o
sevandary lutch 1 and o Vhell 22, vatendinge beivegsn the
drive vluleh 20 and the driven clulch 10 Iothe <mbodirment
shvan, the eoeioe 14 drives the drive cack L8 throwaeh the
Wobelr tvpe cominmouwsly variable Trmeunission heoamd a
sl 24, =<lesserr 1o hislden Hoe, wehich extencls Troon e
eeiven clupch T oo spreckat oo e deve Liack LS.

Thie Wb e comtinmmnsly variahle iransinissio s
slesicribe el fomore iletai D with rederence oo FIE 20 The drive
pulley 200 al the dive sice ol e conlinuously varkahls
Leamsrressunt L, bas o fized pulley or stcave ball 28 aml o
mvable pulley or shease half 3 The lised pulley halt 28
5 Fastened beowodrise shait 32 s that iU eanonl mese in the
wxial alimectione The weeahle polTes bald 300 neesvalsle inthe
wxial ilimection reboive o the drive shadt 320 A veeipln 340k
el v the mavable palley bald 30 0 prosimite o a
civwmleennal wloe, A soller pesdwmed by the divee shall
bl e wog i The wew Dl conshiibes o speod ruespoisive
element andd wrges the movable polley half 30 oowerds the
Axeel pulley ball 28 vnder the nllveoce ol cemriiaeal Teoce
A the mtatienal sped o the doive shalt 32 inereases, the
curveel Tace shoniing against the roller poshes the msalile
e ball 30 wearls the fieeed pulles hall 28, therein
wncrvasdng 1 slfeclive dlameter of 1 derve pulley 20 The
elerve prulley 20 s duseriud alwves Bowoul] Bnesat w e arl
ancl it b5 recegnized that mibuer speed resprosie drise pulley
muwhanisms wan b sl

Sodl etz oo FIGL 20 e devon pulley T, aecending,
o this ioeentinn, has o el pulley nr sbeave hall 42 and o
mvable pulley or shease half &, The lised pulley halt 42
i Fstered towcriven shalt $6 sl is uot mesalsde inothe
axial sbirection. The muesvalsle pulley balt 34 Tis sleeve
Tsearinus Tetweeen dtse F el e shatt 4 10 allimge Tor unvee-
el o e adal chevetunt elalive fu e debvn Shall 46,

Tl vecable podle y Tl Ties o ploraliny ol posis 8 b
wie seetosel g Dl portiont S aned wxtcne sk arcuals
epuitings 52 e Tl porliont S o e fixed pulley hall 42
s seil ud FIGS. 2 amd X Lach ol the posls 8 b g osed
poAtn 3G aclapted by recgived by a hole 58 ina folloveer
[rlarte A,
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The Tullorwsys plate 0, whoch s ospaced Tem U novallc
pulley Dadl dd [ Lhe pusds 8, Tas oo cunlral upennnes 62 wilk
a taisel showkiler portion dd Surnowsling the cewral ren-
g A2, e folloseer plane (i has the plurdite af holes 58 m
teseivy 1he oocd ponions 56 of the posa 48, and o pluradice of
slots fofoweith @ miller dewvice 68 located o pooximity wonng
gl ul ot of e slocs G, ax sl scon o b G 20

Relerring we FICS 2 arel J, the moller device 68 ol the
Tullweer portien &0 wecks in cenjunctinn with a wam rack
ot w cvlindrival helis rioe 72 The ovlindrical helix ring
T2 s oecured Lot hub portion 54 of e Jixed pulley ball
42.

EBocinclioe the shaft 46 and penecalls ocated within the
eilindrical lelis cing 72 s o worseal speing, T4 The spriog
T ks a firsd Leg, 76 al oo oind Lhal e feveivod [y bole T8
a1k Tl purt o S ed the fixce pullvy Talt 42 ancd g soend
T B L the wther cod which s oeecised by an acdjustoer riog
52,

Roluering, e FLES. 3 and 4, e adjusoor rongs %2 15 0
celindrival ring oeevived by the tellower plate 6l The
adljuster rine has wn anoular ring 84 encircling the eylindri-
cial ring. The arminlar ring, 84 35 received Toe g procse S6
Tocatesl i the shonlder 64 ol the Toalloseer ploe s Test seen
B LR b acrular rongs ¥4 T o Tole %8 Do reeciviog, the
secunn] Tew B ot 1l speing T4 Aol st in hoduen Line
an FIEs i the fullonesr plale 80 can soeoivg g porlicn ol
the sewnmal kew B witheot interteneove i nevessare Located
un the wther sice o the aooular rioe 84, and penerally 1807
arcwnel the wdjiestor ring 82, s an acljusiing Tiole WY which
receives it halding clenent, soch as o ser serow W20 The =et
serow B2 ureods throualt e of o plurality of scustor boles
W3 Lowcarod o W Tolleaver plate GO The adiustos ring 82 s
al leasl ong sel ol forguee Teles 98 o0 one vl of 1he
velindrival rime oo,

Bolorring o FIGL S, wilh e coging of U smoesimtal
o running, 1he user ioserls o adjusting rod wee] Y8 e one
ul by sets o terguing heles W, shown io hideen lons, in the
adljuster cine 82, W hile bolding the adjusting mdl wonl 98, the
se1 st W20 Tessseneel Fromn the acljostnT riig, B2 witl an
aller wrench T The achusting read vond 98 s ronaiesl either
clocliwise ur cotnlerelocksves o fizilen o Loesen e
spriny, ruspeelively, Whon the dusired Tighloess 15 achivyed.
anil the wcljustioe hols W ot the adjustor cine 82 aligns with
v 21 the addjustor boles 3o the follvsser plute &, e user
inslalls by sel serewe 92 ot the wlioned acjuster boles 90
al 94, While 71 i preferred Tor salere corsileratimes that
the engire not be tunning, the adjusirment cin oceur while
the wigum = oioing Sioce e Yebeld 22 a0 e driven
clutedr I ar aor rotanegs when e eneine o dedling.

Iiv rntating the spring cliwcksase as slowen i 100 3, the
prsion of e spring T iocrcasen. Veelors, the vaciahlc
arrsarissden I will operas ol o bigher spoed or BI'M and
bigher wrgque vonditions than that which weolid socur prior
t the spring wcljustmwene, This s the pesoll of 1he spriog
makiog i more didTicol for the polley halves 42 and 44w
ALy [FT R I

An alternative embodimaent nl the inventicn is shown in
11675, Board T The Yebe T vvpe comtinnouwsls variahle mrns-
miissicn has o ilriven clioch ar pudley U having o lised
pulley balt 142 amd w weneable pulley balt T4 The lised
pulley ball 142 = fastooed oo v sbatt T and is oo
aresalale I e axial direclion. e bl polley ball Ldd
b slowse boeacings belacen el and the shode s allowe
for moenernent n b winlly diceation relutive wotbe driven
I E L

The resseable pulley half bas a ploradioe o poss 148 thae
are sevured 100w hub portien and exiend throoeh acuate
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epuitings o T b peetion T84 ol e sl pulley bl 142.
Lach of the posits L8 has o mel portion D36 adapted e he
receisd b hede TAR in oo Fellewser place 160

The Tnlloaseer plate 160 which tsspaced Trem the mosahle
e it 14 D the pests T8, Das o cemral apening 162
weill i raisel shonlder porion Ded. Surrouncding 1he cenral
epuiting TA2. the fulluwaer plane THIN s the plurality of ol
L% Looroesive e oo podtions 156 o 1he posts 148 and
pluraldy ul cvlindeical sbapued cam oacls LT

The helica] cam tracks PO S the Bolloweer poctinn TR
eah weorh i conjuoction with o <liche 168 cacrive b o fixed
ring, 172 The fised ring 172 35 secuned 10 the boh portien
154 o the lixed polley hall 142

Earcircling e sl 16wl penerally ot seirhim the
fiacel timge 172 b= 0 wrsional spring, 174 The spring 174 Tas
 lenr leg 176 ar one ool Whal i oreceived Ty g ok 178,
shewr i Tndden Tuse w FIGL i in ke Tl postion of e
Axeel pulley halt 142 and o second lee T80 a1 the wther enil
whivh i recetsed by an adjusesr ting 182

The weljustor cing B2 s o evlindrical ring reecised by the
Fllimweer plate TR The wcljustor ring TE2 has an aunalar ring
184 which ix received by oo proove G Incaed ino e
shenllor Thd ol s Todleswur plale DB e anaular fuozs T84
Mis o Mol TRE Jur seceivang e secued Ton 82 of the spring
L7 Locatud oo e ulber side ul e annular sioe TR and

cenerally LI around the acdjustor ring 182 is 3 plocality &f

wljustioe boles 190 which are vach adapted nooeeeive o
retenlienn e chanrsog, such s aosel scrow T2 The sel serew
192 exiends hrogh an wdjusior Tesle TR Tocaiel in e
Eudlowcr plate DO arl by alwned acyostor Tele 1900 the
acljustor o 1820 P acyustor ving 192 Ras af lasl oo sl
of lrguing foles 1% o0 e end ol e cvlindeical eing
which extends throush the wentral opening 162 in the
Followewr plate LA,

Huedurcing 1 FIGL 8, with the enpeine of 1he sonwemuohile
runnics o ool oenning. Lhe vser inseets an acdjusting ool Lol
8 nto wnu al the sets ol wrguing holes P9 in the acdjuster
ring, P20 Whiale halding the acjusting mesl ool 98, 1l se
sorew T2 08 loosened fran the adjnsior ring, T84 with an
e wrenelt TOW e adiusling el toc] 98 is ooladed sillce
clockwine of vonnleiclockwis fu nohlen of st the
spring respetively When e desired tigbiness & achiesel,
b wsur inslalls the sul serew 192 inlo the bole 184 in the
Followewr pluke 160 anc 1he alipned acdjustor hole 190 0 the
achustor ring 1H2.

A seennid wlernative crabedinent of the Dnventinn s
shean o FIGS, Wand 10 The doiven polley 200 has o dield
e hadt 242 wind o mesealsle pudlies halt 244 The fisead
prucllew balt 242 06 Tastenesh o driven shiatt 246wl s no
bl o e gl decetion, The movahle pulley ball 244
Mis sluivs Doarungs Botwoen AsclE ancd e shatl 246 Looallow
fur muosernent in the wxial directien relative o the drisen
shult 246, The muovable pulley half 244 bas o demsed shaped

wunter prortisn 250 thot vxends into g domed center 254 0

the sl pullew hadt 242,

The meweable pulley hult 244 hus a ploralioy of mosed
slicle posrions 2700 Tacaiesl e the dmnesl center posrtion 250
spnceel aronned the sleeve bearing,

The driven shatl 246 has o shet 248 oo tbe el thal
recuives e unveealshe pulley Tt T the slor 248 receives
i Tock weashier 256, The Tock weasher 256 s the aorwand
i o ocvhodrwcal Tolkeasss plars 2600 which Ras
cuntial vpeoing 202 for recciving e drive shatt 246, The
Eullowcr plape 260 b a pluralay of Relwal com aclks 268
Wil omier oo, The wam tracks 268 work o conjuoclso
with the slides 280 carcied by the doemsed aoca 2500 of the
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mwsahle pulley Rall 294 The cam rack 208 delines o
ventral bore area 286 o the exvlindrical fulloeses plawe 260,
The ventral bore arca 286 eneineles the centmal opening 262
throweh which the driven shatt 246 cxencls,

Eovincling the shatl 246 and senerally Inealed within the
raisesl =lidle portions 2700 ol he inovable palley bali 244 9=
a torsicnl spring 274 The spring, 274 las o diest lep 270 ac
v gl Wt i receivud Ty oo hele 27% 00 e doted ceater
250 paortunt o 1w novabl: pullce Rald 294 el o seeond ley
20 al the wther end which = received by an adjuster ring
282,

The adlqustor cine 282 0w a cvlindrival cine Gionular riog
2Ry recetsed e the boce arei nr aroones 28600 the Tnllnsser
ploe 2800 The acjustor ringe 282 T e hiole 288t
receiving The seomsl leg 2800 60 1he spring, 2740 Tocanad in
the vuler vdaw of e wljustor cing 282 s o plucality ol
acljundung Mules 290w ik arg adapied o rocotie o sl serew
292 Uhe ser serew 292 catonds eougb an adjuslos ele 294
Trwates] oo the wotsicde diamemer of the Bollower plawe 260,
The acljuster rine vses the adjusting hoeles 2990 05 tergquing
huiles 296, The tllweer plare 2000 hax o serics ol slors 288,
a slon 298 cur berveeen cach came track 268 10 allivw rotatinn
ul b aujustor fioe 282 as cxplained Talow,

Reluering o FLEL DL stk e ciging ol s s gl
UG o iol o, e wsee inseis an adjusting el ool
Wi w sl Loguing ode 290 50 e sdyostoe cinge. Wil
bolding 1the adjustine ool el W8, the sel sopew 292 s
Trwsse naedd frovm the acjustosr rine 282 using the allen wreneh
LINE. The cosrgquinne bnde 296 4% s lecred slepenedimg onwliether
the ailjustnT ting 282 95 o Te ronanesl clickseise or coumer-
cloclowisge, e Toeguongs ol 2% can T sclecied near o
celos of e ob the slors 298 o bl e aujusiiog read ool Y%
van have maximum vl Phe adjusting ol ol 98 5
rotateel vithur wlockwi=e o ermteoelnckwise o tehen or
Trwssen the spring cespectisely, When the desired Lphtness s
achicvedd, wsl ome of 1he adjusting boles 290 o8 the adjusior
ring 283 aligns withe the acljustor oo 294 0 1he Tollower
plate 260, s wsar iscalls e sl serow 292 inlo e alhgned
acljunder Toles 290 and 294,

Ll i necevmmigced Ml a sker sy e predumal g plucalily
ul aelyustoe bolus 3 e Bellower plale i soms st e,
A Ario ATCANEe ot =1eh % 0 W e rine, van b used
e bentby rodutse e adjustor cing relative wo the Tellearer platy
anil Dealil the ring sl plae in relacive positino. While the
ailjustor clewioe has Been shown wsan anmular riug, or
celinder, 10 is recogiaesl tiad e wljusnor devioe conlel have
i od siukes Ui as an oelanuoe or e sided aujusicoer,
Pl mull-seded acdjuster B oowovsd ool ul s complotencaey
shapueel poomve iooa plate, sochoas oa Belloser place, and
rotateel o the desired position, The adjustor s sl back
i The grmwe nthie e position o udjust the spring
TR

LUl LM I

While s iivention R boen particularly showsn aod
deseribod Wl relorences Lo preleroed b intenls thoneod.
il b wnaleratogd b A skilled in tbe ot that varions
chnpess tn form amd details may by mads thenin withoue
duparting Trorn the <panic ol scope ol he imvemtinom ax
dufined Tey the appended claiess These skillee b an wall
rucisiAs o e able fo asorlau Usugs oo s bt eouling
crpornunlalion, many cyueialenns b e specdic cmbhuode-
miits ub e wveoiwn deseribed specitically hocin, Such
wipuivitkents are intenched by encompassed tnoche senpse ol
the claims
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facus varriod b orhe DX sboave Rl aod the ot
carriou Ty 1 maevabile shoeave balf:

Whal i cluimed i

I. A adjustment muechanism oroo drisen cluteh ot o
vartable trunsmis<ien, the driven cluwh baving o fized a bedlomeer plate spoced doom the sheave hadves anad haviog
pulles bl a mevahle polles hall andd a spring, the adjos- vy ol the enmiplementacy sarfaces, and o areose, the
et mneclioisme comprising: 3 fullvmaer plale cargiad Ty one ol e sticave halves:

an wdjusior g acdapled oo ocovevs a ficst ol of o spring,
wrnd Loorotale selative woa second olber vnd of e
spring.

a Pl plate wslapiesl oo e carrisd v one af the puller

aoeniled spring e rpesed belaeen the [nlowsser plae aod
the sbeave halves the spring having o lirst ey cecejved
P corte o 1l shoavs Ralvies, and o seeond e,

artudjustor ting having, o cvlimdrical riug swith an annudar
ring, reveiveel in the ooomve o the Tollwser plate, and

. - ; "
lalvis, e plane receives e acljusior i rowtable ! that cotates relative 1o the Tnlloseer plate, the adivsor
rslutuat, e st e secud Lep ol e spring: and

nne nl e follower plides and the adjustar ring has an a sl setewy rece vl by anadjwstar Tiesle o the annular ting
weljustar bole and the wther has w plaraliy ol adjuster pd e acljusteor ring alignesl with an adjnsior hele ot
lles sl ter recuive w taal; el I Tnllerweer ploe Toar retaining the aljusin ting in o =t

a sl scnew that vxlomds eeugh one ol the pluraliy of

auljustor foles that alwns with e adjusior ol in i
wther o the Fellsser plate and 1he adjusior cing b retaio
by aljusior ring inoa prsitien e liieg e the folloveer

pusilion reluive e the Tellewsr plate aod allowion
mies el ub e adjustor ety celalive o the fullower
plate i oo sevoend posiinn

4. The soowmnhile deiven clutch of claim 3 whenein nne

e e i ol complemeutary sorlaces socarricedd T e lised
shicive hall amd the other af e pait af” complementary
sierlaces is carrivil by the Tollesweet ploe which s carried Ty
the nevahle shoave Ralt e a pluradey ol pesds.

54 smownubile diven elutch of claim 3 wherein the
campleme oty sucloce sarried by the lised shease hall s a
plurality nfwam ks mn a exvlindrical ting and the comple-
rie ety surface carrivl Toe the Fallweer plate s pliraling ol

2 Acsuennalsile sleiven clnteh comprising:

a deiven slatl,

adeiven shease baving a Axsd shease hall and o maesahle
shieawve hally the lised sheave hall securecd o 1l driven

hn

=l -
a pluraliny ol slodes carrwed Ty e moveable shoave hally
a ks plate sposed From the sheave bolves aod basing

riller dewices, the Tolloweer plate has o plordine ol acdjusior
pruridite ol rangs, and anammlar Tere soermnalesd Ty

burles For se lective alignment swith the acjustor Tesle ot the
ne o aljuster fios.

O, T smewonohile deiven clulel ol el 4 where the
campleme oty sucloce sarried by the lised shease hall s a
pluralite o slickes oo evlindrical riog and the complemen-
ey sirfoce carriend Ty the Tolloweer plate s a ploraliny of cam

the ploralivy oof rans, the Tolloweer plae carrivil by the
eleiven shadt aod in fixce reheldon bt lived sheavs
half,
the plucality ol slides and the ploradicy of ramps bec
iy i engiesrent rebonive oo cach olier as e
shieave lalves rntate relative o cach other; a5 Imcks, the acljustor ring Toe o plurdive af mdjesior boles e
selective aligmnent with the adjnstor Teele of the Tollower
plte.
oI combuoaticon o drven cluted uf oo variahle ansnts-
sirn anid an adjustment mechanism. comprising:
g b diven cloteh aving o lised pulley balls o awvahle
pulley Dall, and o speing
The st ar e e e
an adiusto cing, at eeccive a Jirsl cne ot a spring aod
Torutate rehlive looa seconed ullce sod of 1 speion
as which b= varrivd by ooe ol the polley hidwes;
a lelhsaer plate cacrivel b ones ol the pulley balves, the
plate receives the wljusnaT in moalsle relation,
e ool e Flheweer plates el the adjnstor ting las an
adjustog lede anel the viler s pluraldy of adyastos
a Tiodes alapdud Lo recuive a bl aed
sl sered Lt xlemeds eougi one of e pluralice ol
adjustnr bodes that alioos with the adiustor bols inthe
ritber b the Tnlleaer plate and the adjusior ting
refiin The acljustor riug ina pesition relative o the
leal lewwerer rlare

avenlond speing, ieoposed Totween The Tullinser plale wand
L shcavy balyves, e sproos Ravs o diesd oy receeeed
b rane nf the sheave habees, ancd ooseennad ke

an wnlar ting received b the aunular bore b e
Follimweer plate anel that rostates relative mothe follower
plate, e aonubo e cclans the seceod log of e
Apring, aod

a st wepew received by none n the plurality nf holes in the
wmnlar ring abignel sl an wlu=or Iinle inole
follimweer plate Tor retwining e wsljusior ring o se
posiion elalive o e Tolleawsr plae and allowing
et ol e adjusoor ring rolalive o e fullower
plate i a sposnd pusicion,

A Acsneweminbile driven Qlutch vomprisiog:

a driven shaf;

adeiven sheasee bving o Bxed shoave Rall aod o mevahls
sheave balf, the lixed sheave half secured o the drisen
shal1;

a prair nl coriplermentary <orfaces for mewing e engigre- 58S
menr feluteve o gach other as e sheave balves rotas
relateve Lo gach ol oo of e completaracy sue- LN



