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*Beit knowathätI,FacEMAN M,OrsoN, 
andState of??ois,haveinyented_cer?in 
new,and usefulJmproyements in Driving 
Mechanismfor Motor-Vehicles,ofwhichthe ?lowingisaful,clear,andexactdescrp 

meghanism,such asis Susceptible ofem 
bodimentin motorvehdes,,,,, A desideratuminfriction driving-mech 
anismisto avoids?ppagebetwegn?hsfrie 

?15 

tive engagement?Heretoforegear-meghan-| 

20 

tion-surfages,adifs?rther desirableto 
avoidthelossofpowerincidenttothepres 
surenecessaryto holdthesurfacesinogera 

ism has 5een more,gsneraly?doptedfor 
motor-vehiclesin which much power_is re guiredforpropusion,asintrucksandtour 

25 

30 

heinyention designstoprovide an_im 
provedfrictiondriving-mechanisminwhich 
resultant slippage and loss of power is 
avoided,thus adaptingit,foreficient use 
inthe heaviertypes_ofvehiclesaswelasin 
vehicles in which less 
propulsion, - - 

Theinvention consistsintheseveralnovel 
features hereinafterset.forthand morépar 
??defne? byclaimsatthe condusion 
hereof? ? 
?nthe drawings:Figure1isahorizontal 

section ofafricüon d?iving-mechanismfor 
35 ?otog-yehicles.embodying ths,inyen?on? 

Eig,2is_&verticalsection online_2?? of 
?ana,the clüch.foráirecty9pe?tin 

40 

drive shaft? 

?50 

the 
shaft for drivingthe vehiele therefrom. 
Fig.4isa detailoftheclutch for directy 
comecting the driven shaft to the main 

Fig.5isacentralverticallon 
gitudinalsection,thecontrolersleeve being 
showninelevation? - 
An important feature of the,invention 

consistsin mechanism for operating_oneor 
more puleysinacircularpath and driving 
the vehicleasaresult ofthe circular move 
ment of,the puleys,In the embodment 
of the invention ilustrated,the friction 
driving-mechanism comprises two friction 
surfaces between_whichare disposed,fric 
tion-puleys whicharemounted forcircular 
movement and are operatedin a circular 

?°tmt? 

the ? for 
?e$ * ,· - - inf?engagementandrolingcontactwith 

poweris used for |exemplifes,the drivenelementfordrying 
a?9torvehicleandis mounted? ajour? 
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pa??Resultantythepuleysmaybefrmy 
held betweenandgaused torevoive bysaiá 
?rfaces,80?hatthe powerwilnotbe de? 
?ved as a directresit of therotation of theppleysbutbedependentonthecircular 
traye ofthsp?eys,?nthis mannerthe ? 6fthépuleymaybelessthan ?eóre?rspeed9fheárive?partsothat 
inefect ? by means of ]uleyfogdiyingthe drivefelement9g 

anism,FurthemorethepuHeyisheld 
?e friction-sufagesandlossofpowerand 
? areefectiveyovercome? - degotesthe maindrive_or_engine-shaft 
towhigh powermaybeappliedb?amotor 
(not shown)_in any suitable manner,A paindrive-wheeLBisrigidysecuredtothe 
drive shaft A,beingrevoluble therewith 
and which maybe formed toserve as a 

|fy-wheelas wgl8sa drive-wheelforthe |variablespeedfrictiondrive-mechanism?AT 
supporting-frameC9f any suitable con 
strüction may be provided,thatshown be 
ingadapted,fora mgtorvehigleandcom 
púsingside-barseandagear-frameorcase 
C/,segured to said side-bars.?Ashaft D 

nal11mountedinthegear-caseC/? 
?Drive-wheel Bisprovided withan annu 
lar concave friction-surface ö with which 
friction-puleysFageadaptedtoengage?An 
disk G is,alsoproyided with an annular concavefriction-Surface9?Friction-puleys 
Faredisposedbetweenthefrictionsurfaces? 
andg Sothatthe peripheries ofsaid puleys 
Wilbe??engagement with the.oppostey 
QispgSedfriction-surfaceswhenthemechan 
ism,is operated.,Resultanty,the friction 
?uleys may befirmy heldinoperatiyere 
lation?withrespect tothe driving-surface? 
to maintain?oling-contact withboth ofthe 
dppositely?disposed_friction-surfaces_and 
whenthedrivewheelisoperatedthe puleys 
willbe.rotated between the oppositelyds 
posed friction-surfaces to travelin a cir 
cularpath? , - - 

Puleys Fareeachjournaled onastud,f 
whichis mounted forcircular movementin 
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armsf°ofaholowshaftorsleeve?,which 
is operativelyconnected tothe driven shaft 
D byakey20,Theinnerend ofsaidsleeve 

  



isjournaledon an extenson g ofthe drye 
shäft A,Bushings 21 beinginterpoSed be 
tweensaidextension and thesleeve? - 
Asa result ofthe mechanism described, 

the drive wheel B willeausethe puleys FY totravelinacircularpath,said puleys be? ingheldbetweenthefüctig?sur?ces?and 
9?ndinrollingcontact with both 9fthem… 
Thefriction-puleysbeingconfned between 

?0 

20 

25 

theoppositey disposedfiction-surfacesarg 
main?inedinrolingcontact therewith and 
therebetween Sgth?sippage and loss o? powerareavoided?Thecircularrgoyenent 
üeingless than?the sgrface-speed of the 
peripheries of the puleys prgvidesa con 
Struction by which?a heavy load may be 
drivenbythe holowshaft?°whichis op 
erated bythecircular movement ofthe pul 
leys? - - 

? some instancesitis desirable to pro vide meansforrenderingthe_driven-mech 
anisminoperative while?he.drive-wheel B 
?emäns@eratye F9 this purp9se the 
friction-disk G is slidaby mounted on 
bracketsc°securedtotheside-bars G ofthe 
supporting-framesothatitmay be shifted 
longitudinally out_ofengagement?with the 

,fric{ion-puleys,When BhediskGis with 
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drawn fomengagement with the friction 
puleys F the lätter wilbe.freetorevolve 
about studs f without efecting circular 
movenent ofthe puleysandsothatthelat 
ter will not be firmly heldin engagement 
with the driving-face ö ofthe drive-wheel 
B,Alever 9°is connected_to control_the 
longitudinal disposition of dsk Gand?to 
Causeitto be held_inassigned position for 
theoperation ofpuleysF?orcircularmove 
nent thereof Lever9°is pivoted to the 
frame Qt 9* and provided,with an arm 9° 
which is connected to alink 9”and by a barg"toacorrespondinglink9°atthe op 
positeside?of the disk?Links 9”?and9° $re pivotalyconnectedat g°toadjustable 
bragketsy°secured to_the_disk.,The pivot 
9°betweenbar9°andlink9°isalsocon nected to alinky°whichis pivotedtothe 
frameaty"?Leyer9°maybe connectedto 
asuitablecontroling-lever(not shown)by 
a bar_9? Resulta?ty,when leveg.9°is op 
erated,army°vilbe correspondingy op 
erated toshiftlinksg_and.9°toshift the 
slidable diskGlongitudinalyintoorout of 
9perative position?Brackets,9° are ad 
jüstably.connected tothe disk byscrewsg° 
sothatthe disk maybeadjusted to be held 
inengagement with the puleys F. - 
In motor-vehicles_it s.alsonecessary to 

vary the speed of the driven shaft f°and 
forthis purposethe friction-pulleys Fare 
8djustable between the oppositely disposed 
friction-surfacesto engagethe driving-Sur 
faceóat diferentradisothat diferentsur 
fage-speeds of the friction-puleys wil?e 
Sult,the circular movement being variable 

960,688 

with the surface-speed ofthe peripheries.of 
thepuleys,Inthe enbodiment ofthein 
ventionilustrated,thestuds f gonstituting? thejournals for the friction-pulleys Fare pivotaly??ountedon?crosspin?whieh 
issecuredinthe arms?onthedrivenshaft f°sothat?epuleysmaybeshiftedtoen 
gage the friction-surface ö at one side at 
diferentradiand at the otherside to en 
gage the stationary friction-surface at dif 
ferent.radi,thus providinga construction 

70 

75 

bywhichthesurface-speedandthe circular 
movegent?of the.friction-puleys gay be 
varied without variation_of?he speed ofthe drye-wheel B?The?frietion-puleys,in 
roling-contact.with the drivi?g 
stationary friction-surface band7atoppo 
site sides respectivey,are thus cause?to 
travelin eircular pathsat diferentspeeds, 
determined bythe radius ofthe poits of 
engggement ofthe puleys with_thedriving 
surface ? and?theradius of the engaging 
points of the friction puleys.and the fric 
tion-Surfaces?_and 9 respectivey,e.9.,if the friction-puleys?rein positionindicated 
by dottedinesin Fig,1,the puleyswillbe 
in engagement with the driving-surface ? 

and the, 
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atagreaterradiusthan when ähey arein 
the position indicatedin fullinesandthe oppositeportions ofthe pulleyswilengage 
tEe statiopary surface 7 ata relativey 
shorterradius,8o thatthe surface-speed of 
the periphery ofthe puley wilbe greater 
and thecircular pathofthe puleysatthe 
points where they engage the friction-sur 
face9 wilbelesssothaöthe circularmove ?ent wilbegreategboth astheresult of 
thegeaterradius of_the poigts_ofengage 
mentbetweeg the pqleys andthedriving? 
suface?andtherelativeyshorter pathöf 
rolingcontact betweenthépuleys andthe stationarysurfage9,Resultanty,thepivot alySupportedfrictioQ-puleys maybeangu 
larlyvaried between the friction-surfacesto 
varythe Surface-speed ofthe peripheries of 
the puleys,the ci?cular_travel ofthe pul 
leys,andthe speed of the driven shaföf°? 
The axes of cross-pinsf°trecenaraly dis 
posedsotheywilintersect thecenter ofthe peripheries ofthepuleys respectively. 
The mechanism forshiftingtheadjastable 

friction-puleys,and for controling their 
angular disposition between the fiction 
surfacescomprises,asleeve22 providedwith 
forked,extensions 23which??re provided 
with?slots_24 whereinare heldstuds25se 
Cured to.the_endsof arms26formedinte gralywiththejournalstads fforthe fric 
tion-puleys respectivey?Longitudinal 
movement?fthesleeve 22wiconjointy 
efect equa angular dsplacement of the 
friction-puleyssothatthe friction-surfaces 
band 9.wil propery engagethe friction |puleysintheir diferenöangular adjust 
ments,Said Surfaces are each of annular 
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eo?caveformation?Sleeve22islongitndi 
nalymovable on shaft f°androtatesthere 
with?At one end Said sleeve is provided 
withanannulargroove 27foracolar28of 
&suitable gonnection(not shown)whereby 
thelongitudnalmovementofthesleevemay 
be.gontroledfromany desired part ofthe 
Vehicle,If desired,the shaft?towhich 
the puley.carryingarms are secured may 
laveaslight playwith_respecttoshaft Dso? 
thatwhenthe friction-faces???arebrought 
together to operate_the friction-puleysTF, 
the puley-pivots wilbe freetotravelina 
circular pathand berelieved oflongitudinal 
pressure by reason?of anytendency of the 
friction-diskGto force the puleysintoen 
gagement with the surface ö? - 
When the puleys are angularly adjusted 

to drive the mechanism or vehicle at the 
maximum speed,the speed of the driven 
shaft f°may be sonearthat of the drive 
shaft Athatitmaybedirectlydriven from 
the drive-shaft A or drive-wheel Band by 
puleys,wearanduse ofthe frictionaldrive 
mechan?myilbeavoided Forthis pur 
pose,afriction-clutchisinterposed betweeu 
the holowshaft f and the drive-wheel B, 
wherebythey maybedirectlyconnectedand 
shaft?driven directly_fromshaft A,This 
clutch Comprisesa resient shoe 338ecured 
toanarm 34havinga hub 35whichiskeyed 
tothe holowshaft?°?Theendsoftheshoe 38areslightyyieldingsothatthey maybe 
spread byalever36whichispivotedat37 
atone ofthe ends oftheshoe andisadapted 
to engage an adjustable Screw orabutment 
38suitablymountedinthe otherend ofthe 
shoe,anut39 being provided foradjusting 
Saidscrew?Aspring-pressed pin40serve? 
tosecurethenut89inassigned positionand 
against rotation?Screw 38,is,secured 
againstrotation byapin41 which extends 
through aslotin the boltsotbatthelatter 
will 5e adjusted longitudinaly when the 
nut89isrotated?Lever 36isextendedinto 
positiontobeengaged andshifted bya cam 
42on the sleeve 22which controlsthe posi 
tion ofandadjustsfriction-pulleys F,This 
cam 42is disposed toengagetheinnerend 
of lever 86 when.the puleys areadjusted 
into positiontodrivethevehicle_atsubstan 
tially maximum speed,sothatthe lever36 
willbe operatedaboutits pivot37tospread 
the shoe 88 into frictional contact with a 
rim B”on thedrive-wheel B.,Resultantly, 
whenthe controler-sleeve 22isadjustedto 
causethe mechanism orvehicletobe driven 
at approximately maximum speed?it wilh 
automaticallyoperatethe clutchtodrivethe 
shaftf°directyfrom thedrive-whee[B. 
Inorderto operate thethrow-of forthe 

friction-pulleys F when,the clutch is ren 
deredoperative,leyer9°isproyided_withan 
arm44whichwilbeengaged byafange46 

? 

drivingthe shaft f°withoutthe use ofthe 

9n the.controlersleeve tocause ever9°to 
be shifted towithdrawthe diskGfromen 
ggement with the friction-puleys sothat 
thepleys E wilnotbeopérateátotravel 
gycloidaly,being operated by the clntch, 
thusavoidingfrictionalwearandtheneces 
$ty9fdrivingthemechanismorvehideby 
thefrietion-püleys 
Adriving-axle D”forthetraction-wheels 

9f nmotor-vehicle_is_suitably connected to 
thg frame andis dividedfordiferentialy 
drivingthetraction-wheelatoneside ofthe 
V?icle with respecttothatattheother;a 
diferential drivig-mechanism E of any 
Suitable.construction being_interposed be 
tween the Sections of the driving-axle,as 
welunderstoodin theart, * 
Themeghanism fordrivingthe axlefrom 

the shaft Dwhichis driven bythevariable 
speedfrigtiondriving-mechanism,comprises 
abevelpinion12secüred tooneend ofsaid 
shaft,which meshesatoppositesideswithn 
pair of?beveled?gear-wheels13“and14 re 
spectively,Sadgear-wheelsareadaptedto 
drive the.axle D nopposite directions,A 
sleeve15?journalediabearing16ofthe 
geargaseC/andisoperativelyconnected to 
the diferentialgear E,aswelInnderstoodi 
the grt,Gearwheels 13and 14 arejour 
naled on Saidsleeve andaclutch-collar17is 
slidably mounted on the,sleeve and oper ativelyconnected_theretobyakey18,This 
Colaris providedateachof itsends with 
Glutch-teeth 19for eng$gingcorresponding 
teeth on_the.gear-wheels13 and14 respec 
tively. Byshiftingthe clutch-colar17into 
engagement withgear-wheel18thesleeve1? 
andthe axle wilbe drivenin one direction 
and when_shiftedinto engagementwith the 
gear-wheel,14 said partswil be driven in 
Opposite directions. It wilbe understood 
th?tSuitable controling-meanswilbe pro 
vided for the clutch-colar 17,When’the 
colar is in neutral position the axle will 
beinoperative by the driving-mechanisn. 
Thisgear-mechanismandclutch-collarserve 
as meansfor controlingand reversingthe 
direction oftravelofthévehicle? 
Theoperationoftheimproved mechanism 

willbeasfolows:Assumingthe partstobe 
in_position lustratedin Fig.1,the clutch 
colar_17tobeshiftedintoengagementwith 
One ofthegear-wheels13?14,and shaftA 
to be driven,revolution ofthe drive-wheel 
Bwilgausethefriction-puleys Fto bero 
tated about theirjournals,?,The puleys 
being_alsQinengagementwiththestationary 
diskGwilrollaroundthe face ofsaiddisk 
and resultantlythe puleyswiltravelina 
circular path and cause thejournals fand 
arm f°torotatethe holow shaft?which wilimpartmovement togear-wheels12,13 
and14,todrivethe difergntialgear E. 
Toincreasethe speed ofthe drivenshaft 

D sleeve 22wil be shifted longitudinaly 
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andinwardlytorock ? fabout theirrgspectivepivosto brpgthe periph 
eries of the pulkysinto positiontg_engage 
the drive-wheel Batagreater radius?nd 
the stationary disk.Ga?ashorter radius, Resultantly,thesurface-speed oftheperiph 
eries of the pulleysandühe circularmoye 
nentofthepulleyswilbeincreasedtodrive 
theshaftf°ata higherspeed,,Reyerse shift 
of the sleeve 22wil caüsesaidshaft to be 
driven at_aslowerspeed?, 
Whenthevehicleistodrivenatthemaxi 

num?speed,sleeve 22wil beshifted in 
wardlyto bringcam42into positionto op 
eratelever3686thatshaft *wilbedriv?n diregtlyfrom the drive-wheel Bandfange 
46 of saidsleeve willshift ever-arm 44 in 
wardly to withdraw the disk_G from en 
gagenent with.the friction-puleys.?Shaft 
?,drive-wheel Bandthe puleyswilthen rotatetogether, 
Whenitis desired torender the shaft D 

inoperative bythecircular moyementofthe 
puleys,lever 7°willbeshiftedtowithdraw diskGfromeng$gementwiththepuleys F 
so thQt they wil,be freetorevolve about 
theirjournals fwithout beingoperatedina 
circular path, - 
To reverse the direction oftravel of the 

vehicleclutch-collar17wilbeshiftedtoop? 
erativey connect the sleeve?15with one of 
thegear-wheels13,14,in direction_tocause 
the vehicleto bedrivenin reversedirection. 
The invention thus provides a,variable 

speed friction drive mechanism,in which 
?ippage betweenthefction-surfcesisef? fectivey overcome and in which loss of 
powerisavoided,Any desired number of 
friction-puleysFmaybeprovidedtoinsure 
balancing of the mechanism and friction 
surfaces suficient in_number to positively 
inpart movementtothe drivenelement? 
Theinventionisnot to be understood as 

restricted to the detailsilustrated and de 
scribed since these may be modified within thescopeoftheappendedclaimswithout de 
partingfrom thespiritandscope ofthein 
vention? 
Havingthusdescribedtheinvention,what 

Tclaimasnew and desiretosecure by Let 
ters Patent,is: 
1,In friction driving-mechanism,the 

combination?Qfa wheel havinga friction 
surface,a friction-pulley operatively con 
nected to berotated by said surface and nountedforcycloidalmovement,meansfor 
causingthepuleytobe operatedin&circu 
1arpath whenitis gotated bysaid friction 
surface,and meansforrenderingthepuley 
inoperative.forcirgular movement? 
2?In friction driving?mechanism,the 

combination of_a pair of oppositely dis 
posed elements having??riction-surfaces,a 
friction-puley_mounted between_said Sur 
faces for circular movement,a driven ele 

960688 

mentoperated bythecircnlar movement of 
Said puley,and meansforshiftingone of 
Said Surfaces torender the puley?inoper 
ative for circular movement? 
3.?n friction driving?mechanism,the 

combination of a pair of oppositely dis 
posedelements havingconcave frictionsur 
faces,a?frict?n-puley mountedbetween 
Said Surfaces for circular movement,means for angglary adjustingsaid puley_to en 
? said surfaces at?relatively di?erent 
?adi,and means for shifting one of said surfacestorenderthepuleyinoperative for 
circular movement, - 
4,In friction driving-mechanism,the 

combination of a pair of oppositely dis 
posed elements having_friction-surfaces,8 
friction puley mounted between said sur 
faces for circular movement,an element 
driven by the circular movement of the pulley,one of Said9ppositely disposed ele? 
nents beinglongitudinglymoyableintoand 
out of,engagement?with said puley,and 
meansforshiftingthelatterelementtocon 
trolthe operationofthe driven element by 
the puley, 
5??nfrictiondriving-mechanism,the com? 

bination of a pair,o? oppositely disposed 
elements having friction-sürfaces,apuley 
mounted between Said surfaces for circular 
novement,one of saidelements beingslid ablymounted??eansforadjus?gthepuley 
to engage Said surfacesat diferent radi, 
and neansfor shiftingsaid longitudinaly 
novableelement togontroLthe_operation of 
the driven element bysaid puley? 
6,?nfriction driving-mechanism,thecom 

bination of 8 paig Qf oppositely dsposed 
elepents havingfriction-surfaces,afriction 
?uley betweensad surfaces for engaging 
them and mounted to travelin a circula? 
path,meansforadjustingthe puleytoen 
gagesaidsurfacesat diferentradi,ashaft 
8ecured to one of said oppositely disposed 
elements and another shaft concentricaly 
disposed with respecttosaidfrst shaft and 
operatively gonnectedtosaid puley? 
7,Infriction driving-mechamism,thecom 

bination of8 pair of oppositely disposed 
elements havingfriction-surfaces,afriction 
Buley betweensad surfaces for engaging 
them and mounted to travelin a circüla? 
path,means,for 8ngularly adjusting the 
puley,ashafttowhichone ofsaidelements 
is Secured,a sleeve extendingaround said 
shaft ?nd means connecting?he puley to 
Saidsleeyeto rotateit when the puley is 
operatedin acircular path… 
8.Jnfrietion driving-mechanism,thecom 

bination of 8 pair of oppositely disposed elementshavingfriction-süfaces,afriction 
puley betwee?said surfages for engaging? them,ajournalforrevolubysustainfgthé 
puley,a pivotal Support forsaidjoürnal 
disposedi the puley and mounted to be 
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rotated by the pulley,and meansforangu 
larly adjusting thejournal to correspond 
ingy_adjustthe puky? 
9.Tnfrictiondriving-mechanism,thecom 

bination of a pair of oppostey dspo8ed 
elements havingconcave frietion-surfaces,a 
?riction-1mleybetwen 8aid elements anq 
forengagingsaidsurfaces,ajournalforsaid 
puley,alateralyextending?iyotalsupport 
forsaidjournaldisposed within thepuley 
and meansforangularly?djustingthe sup 
porttgco°0ndingyadjustthepuley? 
10?In friction driving-mechanism,the 

combination9fapairofopp05itelydsposed 
elements hayingéoncave fgtion-Surfaces,? 
friction-puleyTbetween?Said elements and 
for engging said Sur?ces.ajournal for 
revolublysustainingsaid puley,a_lateraly 
extending pivotal Support forsaidjournal 
disposedTwithin the pulley and meansfor 
angularly adjusting the.support to.corre 
spondingyadjustthepuley comprisingan 
arm extendinginwardy from Said Support 
and meansforrockingsaidarm… 
11?In friction driving-mechanism,the 

combination9fapa?ofoppositey?spgsed 
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elementshavingfriction-surfaces,afriction 
puley betweensaidsurfacesand forengag ingthem?Said puley havingan ? 
extending hub,a journal for Said hub,? 
lateralyextendingsupportfogsaidjournal 
disposed in the puley,saidjournal?eing 
Divotalysustainedin_Saidsupport,adrive? 
elementto which saidsupporöis connected 
and meansforangularlyadjustingthejour 
naltocorrespondingyadjustthepuley. 

12. In friction driving-mechanism,the 
combination of an element haying a fric? 
tion-surface,a puley operatively Connected 
thereto,one ofsaidelements being driven, 
a shaft operatively connected to be driven 
bythe other ofSaidelements,a clutch for 
drivingsaidshaftfromsaiddrivenelemept, 
meansforadjustingthe puleyto vay the 
speed ofsaidshaft.and meansforrendering 
said clutch 9perativeto drive $aid shaft 
when the friction-puley is adjusted to 
drivesaidshaftat high speed? 

13. In friction driving?mechanism,the 
combination ofanelemenöhavinga friction? 
surface,anda puley operatively connected 
thereto,one ofsaidelements beingdriven, 
a shaft operativey connected to be driven 
bythe other ofSaidelements,a clutch for drivingsaidshaftfronsaiddrivenelement, 
meansforadjustingthe puley tovarythe 
speed of Said shaf,agd?means forauto 
maticalyrenderingsaidchutch.operative to 
drivesaidshaft whenthe friction-puleyis 
adjustedto drivesaidshaftathighspeed? 
i4?In friction driving-mechanism,the 

combination ofapairofoppositelydisposed 
elements having?friction-surfaces.one of 
which is driven,a friction-puley between 
said surfaces mounted for circular move 

ment,ashaftoperated bythecircularmove 
ment of?8aid puley,a,clutch for driving 
said shaftfrom said driven surface,means fog adjusting?the puley to vay,its cir± 
Cular speed,and mgans for_renderingsaid 
clntchoperative todrivesaidshaft? 
15?In friction driving-mechanism,the 

Combination ofapairofoppositelydisposed 
elements having friction-Surfaces one of 
which is,driven,a friction-puley between 
Said Surfaces mounted for circular move 
ment,ashaftoperated bythecircularmove 
ment of_said puley,a,clutch for driving 
said shaftfrom_said driven surface,means 
for adjusting the puley to vary its cir 
gularspeed,and meansoperatedbythead 
justing-meansforrenderingsaid clutch op 
erative to drivesaidshaft? 

16,In,friction driving-mechanism,the 
combination ofapair ofoppositelydisposed 
elements having friction-surfaces,one of 
which is drivenandthe other of whichis 
stationary,a friction-pulley between Said 
surfaces and mounted for circular move 
ment,ashaft operated bythecircular move 
ment ofsaidpuley,aclutch fordrivingSaid 
shaft from said driven Surface,means for 
adjustingthe puley to Vary the speed of 
Said shaft,and means for?rendering the 
clutch operativetodrivesaidshaft, 
17.In friction driving-mechanism,the 

combination ofapair of oppositely disposed 
elements having friction-surfaces,one of 
whichis driven,and the other of whichis 
stationary,a friction-pulley between said 
surfaces and mounted for circular move 
ment,ashaftoperatedbythecirgulagmove 
ment of said puley,aclutch for driving 
Said shaft from said drivensurface,means 
for adjustingthe pulleyto varythe_speed 
ofsaidshaft,and meansoperatedbythead 
justing-means forrenderingthe clutch.op 
erative to drive said shaföwhen the fric 
tion-puley is adjusted to drive Said shaft 
at high speed, 

18.?In?friction driving-mechanism,the 
combination of a wheel havinga friction 
surface and a puley operatively connected 
thereto,one ofsaidelements beingdriven, 
a shaft operatively_connected to be driven 
bythe other ofsaidelements,a clutch for drivingsaidshaftfromsaiddrivenelement, 
meansforadjustingthe puleyto Varythe 
speed of said shaft,means?for rendering 
said clutch operative,to drivesaid,shaft, 
and meansfo?renderingthe puleyinoper 
ative forcircularmovement whenthe clutch 
is renderedoperativeto drive said?shaft, 
19.In friction driving-mechanism,the 

combination ofa pairofoppositely dispoSed 
elements having?friction-surfaces one of 
whichis driven?and the other of which is 
stationary,a friction-puley between Said 
surfaces and mounted?for Cygloidal move 
ment,ashaftoperatedbythecircularmove 
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ment9fsaid puley a.glutch for ? 
said shaft from said driven element,an neans foradjustingthe puleyto_VBrythe 
speed ofsaidshaft,meansforrenderingthe 
clutch operative to drive sag shaft,and 
meansför?shif?ngone 0?8ad sur?ces,to rendersaidshaftinoperative by88idpuley 
whenthe clutchisrenderedoperative, 
20.?n friction driving mechanism,the combination ofanelemenöhavingafriction? surface,a,puley operativey?,connected 

thereto,8 drive-shaft for Said element,an element,dryen,y s?id,puley,a,qutch 
driven bythe.drive-shaft and for driving 
theelement driven bythe puley,meansfo? adjustingthe puley,tovarythe speed?of 
the element driven thereby,and means for 
renderingsaid clutchoperativeto drivethe 
puley_driven-element? - 
21?In,friction driving mechanism,the combination ofanelemen?havingafriction surface,a,puley?operativey,connected 

thereto,a drive-shaft for Saidelement,an 
elenent driven by Said puley,a clutch 
driven bythe.drive-shaft and for driving 
theelement driven bythe puley,meansfo? 
adjustingthepuleyto vary the speed_of 
the element driven thereby,and means for 
rendering the clutch operative;?and?the 
puley inoperative to drive Said puley 
drivenelement, 
22,In friction driving mechanism,the 

combination of$nelement havingafrictioy ?rface,a?puley?9perativey,connected 
thereto,a drive-shaft forsadelement,an element,dryen,by said,puley,a,qutch 
driven bythe drive-shaft and for driving 

40 

the puley-driyen element,means for,ad 
justingthe puleyto vary_the speed of the 
element driventhereby,and meansforauto 
maticalyrenderingthe clutch operative to 
drive the puley-driven element when the puleyis ?? for drivingathigh speed? 

960,688 

28,In,friction driving?mechanism,the 
combination of?nelemenöhavingafriction? surface,a?puley operatively_cognected 
thereto,a shaft for driying said element, 
?n,element driven bySaid puley,a_clutch 
driven bysaiddrive-shaft änd for driving 
the puley-drivenelement,neansforadjust 
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50 ing?hépuleytovarythespeed oftheele-“ 
ment driventhereby,means for automat icalyrenderingtheclutchoperativetodrive 
the puley-driven element when the puley 
is adjusted fo?drivingat high?speed and 
meansfor.renderingthe puleyinoperative 
todrivesaid puley-drivenelement whenthe 
clutchisrenderedoperative, , 
24?In friction driving mechanism,the 

combination of_8 wheel ? a friction 
surface,a?puley operatively connected 
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thereto,a drive-shaft on which Said wheel”? 
is mounted,ashaft driven bythe pulley,a 
glutch for_drivingsaid ? IQ88]]S 
fq adjöstingthepuleytovary the speed ofthedriveishaf,andmeansindependent 
ofthe puleyforrenderingsaidclutchoper 
ativeto drivethe drivenshaft, 
25,In friction driving mechanism,the gonbination of oppositelydisposedelements 

having friction-surfaces,one,of said ele nents beigstationary ashaft for_driving 
the_otherelement.apuley mountedbetween 
Said friction-surfaces,and fog?engaging 
then, shaft drive by the puley,means foradjustingth?puleytovythespeedof 
said driven shaft,a clutch for drivingthe 
Said driven-shaft,and peans fo?rendéring 
the clutch?operatiye and the_puleyinoper 
ative to drive Said pulley?diven.element 
when the ?" isadjusted for drivingat high spee 
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