; XYe3eKH\ (<6rT281 8 S E P 2002 WD 01126956 1 Differential Dual Dr‘[ BeSEP 2002
Bi cycl e ‘Assenbly. 5 Field of Invention: This invention relates to a
differential dual drive assenbly for use in transm ssion of differential
power to bi eoyséesessnd in particular to nrotorized bicycl es pCESGOAMOIDe used
for 10 recreational purposes |ike cross-country biking, nountain Biskisedg and
the likes. The invention, when adapted into a bicycle construction provides
for a variety of advantages. Background to the Invention: 15 /mm ) I I
bi cycl e uses foot pedal power to propel the bicycle and the ri Mmmmm”r
A nunber of practical nodifications have belen patented since then, nore
particularly to the nechani zati on of the conventional bicycle. muwwm"'mmm
20 practical and cost-effective dual wheel driven bicycle has n

avai l abl e cormercially yet. For exanple, there is a bicycle that hascwmnn
wheel s driven synchronously by conventional pedal power where the pedal
means 25 is |inked to theDdffexentijp Dyvesen Biefcle ARsemblynd, sprocket to
the rear driven wheel. This in turnis linked to a front wheel pulley by a
continuous belt. The di sadvantage is that the power generated is split in a
given ratio L 9%eel and the front wheel. A further

di sadvantage is that the speed is not 30 variable for a given configuration
of gears and puhley whe i €L Sa: 1 *166 *]&90 r
di sadvant age oﬁhégc}ﬁn\gé}%ﬁgﬁ g%%a\(}lggggétgenﬁl%%%h%@ﬁ%t g%?lzqsnjvgligé ~ PE%OZ
WO 011 26956 PCHSSGIoM 0orppgmission of differential power to bicycles and in

particular to wotorized bicycles that can be used for

10 recreational purposes like cross-country biking, mountain biking
and the 1likes. The invention, when adapted into a bicycle

construction provides for a variety of advantages.

Background to the Invention:

15
A conventional bicycle uges foot pedal power to propel the
bicycle and the rider forward. A number of practical
modifications have been patented since then, more particularly to
the mechanization of the conventional bicycle. However, a
20 practical and cost-effective dual wheel driven bicycle has not

been available commercially vyet.

For example, there is a bicycle that has two wheels driven
synchronously by conventional pedal power where the pedal wmeans
25 is linked to the driven wheel by means of a chain and sprocket to
the rear driven wheel. This in turn is linked to a front wheel
pulley by a continuous belt. The disadvantage is that the power
generated is sgplit in a given ratio between the rear wheel and
the front wheel. A further disadvantage is that the speed is not
30 variable for a given configuration of gears and pulleys and wheel

diameters.

Another disadvantage of such a dual drive system is that it fails



z to effectively address the different rotational speeds bet f
wheel and the rear wheel which cause power loss and tire wea\rlv?ﬂtﬁgﬁaelzm

sone i nventions use a racket and paw nmechanismto the front wheel to
reduce tireWH@M§6 ng but | ose 5 the advantage of a dual AGREGMBYcle. In
anot her form of bicycle, a dual wheel driven nmechanismis provided wherein
the pedal ed power is transmtted to the rear wheel by conventional pedaling
nmeans. The rear wheel power is 10 then divided in a fixed gear ratio to the
two wheels by a ring and pinion gear nmechanism A designed ratio of power
is therefore transmtted to the front wheef by neans of an el ongated
flexible transm ssion shaft. To this front wheel is attached a simlar ring
and pi ni on geafo defiastivehanaddness phoviddéfiefant inetehionadarspet8s | hetwrsn a

dual drive bi CVI@A efrdrt nbbi Ssn@p@‘i@-tfé%ﬂalwh@gewhi& WalueB 1LBGef I PoHs Al
rear wheels are driven in _a speed ratio equal to their gear ratios and

wheel di anet er §1T% owaa’éecgﬁﬂtl?ﬁfde POMSANLRFERHERE r 3ife whedPChet v@rds pawl
decoupl ed to ahéchan@Bhyts etlie V\hﬁﬂt Ahe¥E. t@2O0rdhieedicdadvadhdpend Obhithelose

exi sting for f d rive. bIC eg, dvt hat | i ppage of wheel s occur due
to the speedrg]r g?\ge%%g?%ggefl xed ual ?’ﬁevernearc csl(? ‘front wheels. 25 A further

di sadvant age i s apparent when rldlng on slippery surfaces such as wet

roads, on rmud @x §ﬂ&&MéM1%rht Jrs wlestiabl g tigapeméglmaylfvfegr%@Ehahsnnms
wheel drive for $v§\£r| nggr oth the front and rear wheels even in the event

i f slippage ockl o+ e RREBLES BEVEN 11 | WPRBAT T i &R U?ecy’éefags
are designed vehselpriaci seivent donal gledehindieeearsonfihguiraat ORheddachaies siuch

as’ tire el asgy, i t Lk ng e

Wi cause 1oy Ehtl adBhia ot 0 HORITRER 1S, SRCCEBOHIS IR TR ELD
premat ure tire2RRainasniIparempahang sp 14 cesponed x@&pabel ipoyennkn thexefryregear
rati os. These €r&hidBeRdRs thanfbentOWREEDNBYy Weafist B £ RIBAGaddAV ENbik NIl

goar assently SEPIIRER 7D AEnarTy F0o; REThOEE a1 6RePe b r BHEMEsi on
of power to eiries apdt hivdwebsavrdtiyet hechapasn irepkovidegd feortin tthe feant
wheel only, i fihegest i@l hdal MyiSUMBREYcIY, tile ol PMeBET 8Perational mode, in
which the front and rear wheels are driven in a speed ratioc equal
to their gear ratios and wheel Qdiameters; to a second mode in
which the front wheel drive is decoupled to allow only rear wheel
drive.
20
The disadvantage to the existing form of dual drive bicycles is
that slippage of wheels occur due to the speed range being fixed

for the rear and front wheels.

25 A further disadvantage is apparent when riding on slippery
surfaces such as wet roads, on mud or snow when it is desirable
to perform differential two wheel drive for powering both the
front and rear wheels even in the event if slippage occurs in one
of the wheels.

30
Existing dual drive bicycles are designed very precisely for a
given wheel configuration. Factors such as tire elasticity,

varying ground conditions and manufacturing defects will cause



According to the first aspect of the invention, there is pr ovdeadSEBoZMZ
transni ssion nmeans to a bicycle where the power 15 transm ssion is able to
pravi de both front wheel drive and rear wheel drive with differenti al

t orque di st widméma dependi ng on operating conditions. ByPOE8Ge001le

i nvention, both the rear wheel and the front wheel 20 can be driven at
different rotational speeds w thout any | oss of power. Preferably, when
both wheels are engaged to rotate together, the torque is increased instead
of the rotational speed. This aspect 25 of the invention allows the rider
to traverse soft terrain and ascend steep #nclines. It also provides safer
riding in wet and slippery road conditions. Another aspect of the invention
al | ows the bicytte tsﬂcrhabﬂfc_:i valﬁdSOpméxﬁdtuaereaira)r wepont apheeherdy | i@ omby.
Rear wheel onl r he expense of torque
W thout loss o 1P{eregtl gpgm&e Sll\%%%:ll% gggfce;:rar%gaé' 18 S EP 2002 W
01l 26956 PCT/ SGQQI 00102 4 on flat or even terrain where the rolling
resistance is &Ha\se Fcf:.%mivém;%%'esdEbP{eanJm)’eﬂc%mQr@iﬁ{ aaL@ Qsedt! bt ion
steering stability during higher speeds on the bicycle. The invention
provi des aut c?nﬁ?‘?‘”c"%’ﬁ@e&ycéﬁbelﬁ%t Pho? nBAFRF | FraPREL 87 1SR IMeanE e SORPY ¥EingNnt

si zes of wheel spi@fclibegbipndssaaBly cattachedi ﬁ:owaronannytecartmumm to
Cphorent o aTeifLe R LDGAIgels, G WILLE PAdLhali (DY 10: co ene
Advant ageousl vy, W TRt he Sp npensat| ng nmeans fieed gt
apply correcti Wealbr“éﬂ%?hgoqld e?orﬁseﬁbatfe‘olﬂheWWéednbhaﬁgéf%%éh1MeeI s as
the power transm ssion systemw || automatically conpensate such that both
t he wheel s 'OII be in IS full contact with the ground wi t hout any slippage.
Anot her inportant aspect of the invention is that it allows speed to torque
i nt er changeabi Buowaxyndértigh fheergribongr ound conditions. Torque is inversely
proportional to speed. For exanple, .when the 20 front wheel is in contact
with a dry and tractive terrain whilst the rear is spinning in a wet
terrain, by brARFORAIGH Fheber ShsthwRERPCt br BRG dRYEREI® gEherE tiF PRevidedy
wheel to extriaat Poiidie bi&ysliesOod Gleahfie to t wat bidycld5 Widre CaHEESpdwess
s nC ol FERARd L BE S, 15aLo8S SIAARL B! . MigalS-o.The Liyenton
provi des a dif ferentrarogusl aotPve’ &2 ransm Ssi on

for a standar dvpeehl dlUlV@yd‘lléht daffexenthel 3901@%1‘9 Id}s'aﬁfepl\fhéapldyp?fé%#n@f |°tnt ed
It is al so provpaestimatoddieigssenbly is al so econom cal to manufacture and
to fit on to a new bicycle.

By use of the invention, both the rear wheel and the front wheel
20 can be driven at different rotational speeds without any loss of

power.

Preferably, when both wheels are engaged to rotate together, the
torque is increased instead of the rotatiomnal speed. This aspect
25 of the invention allows the rider to traverse soft terrain and
ascend steep inclines. It also provides safer riding in wet and

slippery road conditions.

Another aspect of the invention allows the bicycle to be driven

30 with a rear or front wheel drive only.

Rear wheel only drive means allows increased speed at the expense

of torque without loss of power. This mode of drive is preferred



1g~EP2002 WD 011 26956 5 Brief Description of the Drawings: 5 B/ SER/200d2
The present invention will now be described by way of exanple only, with
reference to the acconpanyi ng drawi ngs wherein: 10 Figure 1 shows the rear
perspecti vewoeneesse a bi cycl e having attached thereto a f @orssoyae e
assenbly according to the invention. Figure 2 is front perspective view
fromthe right of the bicycle illustrating the front drive neans (30) with
flexible shaft (40) 15 Figure 3 is the side elevation view of the
differential dual driven bicycle. Figure 4 is a plan view of Figure 3.
Figure 5 is a detail drawing of the front wheel (50) incorporating flexible
drive shaft (40), front transmssion 20 roller unit (31), holding bracket

i 30) attached tom Eher ext evdledektoiri whbeel ciepirodiagt hedisghndetial Dbwg nuts.
Figure 6 shows the rear wheel drive (100) attached to the rear wheel (60)
usi ng hol di ng bracket (70) to the back wheel spindle. Figure 7 is a
perspective vi &woBt twheebpidnivki corgearig 1003f@Bbifoviong ativeidht veteeting

(108), annul ar e8f1{t}08hri: R RiGR&F Spl0@) onPkROGIicgeRd. (104). and attached
to the sun gear, the flexible shaft (40). Figure 8 is an expl oded vi ew of

t he epicyclic’ gear drive mechanismand the electric notor (101). 30 Figure
9 shows an el eviiei anveaitiannpiticdsgeaton@ss e npasd( todyerisatife Meats Whegle

§ ﬁg) bﬁ ggﬁte[‘e;r ‘r’iﬂéxtﬁ ce:%%n te%?&ﬁ%l%%gé 95_(132%2) of WYL € 10 SROYSof: PLAD LEW &
if wear and tear causes different diameters on the wheels or
while negotiating bends.

10

Advantageously, with the speed compensating means, the cyclist
need not apply corrective braking to compensate the speed change
between wheels as the power transmission system will
automatically compensate such that both the wheels will be in

15 full contact with the ground without any slippage.

Another important aspect of the invention is that it allows speed
to torque interchangeability under different ground conditions.
Torque is inversely proportional to speed. For example, .when the
20 front wheel is in contact with a dry and tractive terrain whilst
the rear is sgpinning in a wet terrain, by braking on the front
wheel, more torque is given to the rear wheel to extricate the

bicycle out of the situation.

25 This causes less wear on the tires and there is less slipping of
the wheels.

The invention provides a differential dual drive assembly as a
power transmission means for a standard pedal bicycle that can be
30 easily and cheaply retrofitted. It is also provided that the
agsembly is also economical to manufacture and to fit on to a new

bicycle.



1 8 SF P 2002 WO 011 26956 PCT/ S@9/ 00102 6 Figure 11 shows a scHeBefiEcPo2002
the all wheel drive arrangenent. Figure 12 shows a schematic of the rear
wheel drive_arrangenent. Figure 13 shows a schematic of p only
det ached frWﬂ“ﬁ’ﬁ@g‘Hri ve mechanism 5 Detail ed Descripti onsgﬁg?ﬁ@wfé?wenti on:
' 10 The present invention will now be described with reference to the
preferred enbodi nents thereof and with reference to the draw ngs. The
differential dual drive bicycle (1) has a power transm ssion nmeans
conprising an epicyclic gear assenbly conpartnment (20) IS containing the
differential power transmtting device (100) of a planetary gear wheel type
for providing differential action between the front and rear wheel driven
by a primary power source input nmotor (101). A battery conmpartnent (10) is
al so provided at the rear wheel (60). The gear assenbly conpartnment (20)
and the 20 battery conpartnent (i0) are supported by a spring | oaded
bracket attachnment (70) which is in turn securely attached to the rear
wheel spindle Mﬁ@gwomqﬁg thRPERWARIS: opout (2) by retaining nuts
(72). In thespreferred enbodi nent the bicycle is a conventional bicycle in
whi ch the pedal sprocket , endless chain 25 and the rear sprockets are
suppl enented with the drive arrangenent of the invention. There are

provi ded |eft @nel preentpdduesti©cd) will hney apksd¢soribphehy t Hay def vexample
arrangenent i sghfy, Us@eh NQrRedals tb31nd AtchRpdiaRk etk Alhgd RindrBLPVi des no
advantage. 30 Alternatively, in a further enbodi nent, a conventi onal

bi cycle gear train with pedals (3), cranks, a pedal sprocket ( an endl ess
gear chain ,10aRtknerel | 1exstdvea tuhensrEassiperssdrafive ( 4Qyw wof hadibfibpelenthzaling
fitted as descyj 1N efer egpodi t QQQ“H: 1 P 2002
01126956 1' CT/ %Egg‘%&gloéé&?eggn abefoﬁrgnedg%)oq%ﬁgi de 't élyrreﬁcgﬁfﬁgg g%v\é:}ll\g n
i eu of el ectriBV§RAAER: The power transmi ssion means (100) and the

transmi ssi on skaddreS2(40) £¥ddtl paoypdie ideseidedon neitetraght asE theVwidydle

expl oded Figure.8. The. power fransmission nea (10 Ls. drive

el ectric power éaﬁf‘?ott%gu?%% %\‘F\ch‘ cglﬁb‘r'? §“§§msan&§ﬁ>i &t if(%e gbélre £ E%% (gg)senbl y
havi ng carri ¥r Fpgurtee I 108) thev shdgprefavesibdy vieweof btie ndifigpertiEiarduplve
pl anet gears (alfden v@Bydids ( 111 ) . Central to 10 these planet gears
(104), is positioned the sun gear (105), which neshes. into the planet gears
(104) . Ext er naft§urs felpldamét g‘é’ft’“’sogl BPr8r & meshed into a ring gear (106)
with internal Féette FBheieut si déewdilt helraming arofr i mge gefwonts whe¢labl §50)

FLgpar ed 10 reqRbygdrleidd!PRGE. [0l Chr{JPBhnibd Cath | | ABnt N GARALRLs1WhE

20 roller unit (31), holding bracket (30) attached to the extended
front wheel spindle through retaining nuts.
Figure 6 shows the rear wheel drive (100) attached to the rear
wheel (60) using holding bracket (70) to the back wheel spindle.
Figure 7 is a perspective view of the epicyclic gear (100)

25 showing the drive roller (108), annular gear (106), sun gear
(105), planet gear (104), and attached to the sun gear, the
flexible shaft (40).
Figure 8 1is an exploded view of the epicyclic gear drive
mechanism and the electric motor (101).

30 Figure 9 shows an elevation of a mounted gear assembly (101} to
the rear wheel (60) together with reaction roller (109).
Figure 10 shows a plan view of the bracket arrangement of Figure
9.



15 sidewal |l of the rear tire (60) (supplied with the bicycle).
roller (108) is replaceable upon wear and is nade froma sim|l af%%?bgpoz

to.the tire. The entire assenbly is then capped on either end with a front
retai ner (1VQPEIE a rear retainer (102). The retai ners aPSHSEPANGe
protection to the gear assenbly 20 (100) fromthe outdoor elenents. The
carrier plate with the planet gears ( 104 ) can rotate around the sun gear
( 105 ) and the ring gear (106) allowi ng the sun gear (105) and the ring
gear (106) to rotate at different speeds. 25 Attached rigidly to the sun
gear (105) and exiting coaxially fromthe epicyclic gear trainis a
suitable sized flexible torque. transmtting shaft or cable (40) of

predet er mi ned T¥REENLY FhPwaCh Sccﬁémﬁ‘?’&nPfV\X’Féﬁ‘elal%S‘G)eelTﬂ’él‘f%taéﬁuﬁP&lenépeed of
Ehg)sun ggarh(ﬁiﬁﬁrf el 52 tdh%ﬂsnatslcafdm&tﬂﬂ’&ugh?ﬁd’l&eghaiﬁee(lmlﬁﬁogﬂf‘&xg‘dh@ﬁt whelel
50) to the fr the shaft is attached.a.front ee
drive roller (%‘]1% %\/\h%%&' 83| % c‘t(%1 eogu e%agalalp%t'i’f)ﬁn § Chteorqﬂ%m tt\(glht he
front wheel dréwiee Machardkimer of the front wheel attachrrent is simlar to
the roller pgovided on the rear wheel 18 S E P 2002 WD 01l 26956 8

PCTI SG99100102 attachnent (108). In addition and preferably there is
provided reaction rollers (32) opposite to the front wheel roller (31).
Simlarly, there is provided reaction rollers (11 3) opposite to the rear
wheel roller (108). This is advantageous to the 5 stability of the bicycle
during use. The rear and front wheel drive assenblies can be nounted on the
respective whelttaipeddescriptipmekethainyertifonts (70) and (30)
respectivelyy in the same way that bicycle forks (2) and (4) are 10
attached. The eration of the gear The i nput
power s der vEIF FRBHFEE druERFh Wothrabe) dessar e E43ERar gRasre
battery, houseprefierzedatntodynenmpshenserit apd0yithThef diengat putthehdfewire2} of

the motor is fifd ediﬁ@&&éﬂ&@ GRLY IYiver M&R3) (1 thlen ttasw@plﬁxéﬁban&mﬁr
(100). Wen the notor (10l) is operated, the notor torque wl

transmitted t omeHE CEPTRTEFING aPB (EPOSYCLith| Eoay nFRAEP ¥s cﬁl“&?'?éttmeﬁéargoé 104)
and t he pl anst c@&aﬁﬁlﬁdo&ﬁe rAEaéfentibd poveamMipandndtatihgnddvivel orod)y ofsat hey

are 20 carried_p Qnmon_arm ) drivep by the. or .. nount ed on
pins (111) ex B cf Rg” f rom t heheé% ol g?lre ngﬁﬁ%he%légé%n%%g fréeJcrelfx
rotate on thei befmmnakh%.frmé prhenr gewmed dusn By e inyimg¥ih BeEsHePUMCEN

t he internal tEﬁ‘IBLh: %tbheuroilmg ;gaﬁrttéépﬁaompﬁﬁu&inﬂg(me il Bgsch)&bvf,ciQﬁ)att 0
rot at e, vvhich g §650 ched with the rcear‘_ﬂ(,jtrnll M er 8)
The drive roII § d -t %t?ear{ 6P STRE T, r eel é:?‘

the bicycle lolpatﬂrﬁ?e'peqmtmyntr@mt hee faupporivitedly ¢ SOringuloadedgbtdd®E i s

nounted to out aeéa&ma& QW)wmhwaén%notuﬁp sk g Ma%weélw)t& fhexi bl e
t or que transmtt(lee?]S shaft. or cable (40) of a suf i cl ent gé%h to rea h t he
(

front wheel (58} EPtatied (Cbht FRBEYYD FRED sewnER® outT 2k
(40) or cabl e, récairdxgnphtes & 7BDUrmerRhe abtefpried anboainEmity they diilcgble xst am
~s s E P 2002

conventional bicycle in which the pedal sprocket , endless chain
25 and the rear sprockets are supplemented with the drive
arrangement of the invention. There are provided left and right
pedals (3) with cranks (7). When the drive arrangement is in use

the pedals (3) can be cranked but this provides no advantage.

30 Alternatively, in a further ewbodiment, a conventional bicycle
gear train with pedals (3), cranks, a pedal sprocket , an endless
gear chain , and a flexible transmission shaft (40} with

differential fitted as described in the preferred embodiment and



WO 01/ 26956 PCTI SG9100102 9 but nust be sized suitably for tmeBaS@PtgogQ
wi t hstahdi ng torque and torsional deflection under the requi red "maxt m

| oad to be transmtted. To the other end of the shaft (40) is attached the
front wheel WOMRES6 (31) which transl ates the shaft (40) t8EHIEIYWIZ { he
rotational velocity of the front wheel (50). During normal operation of the
epi cyclic gear, the bicycle is dual wheel driven but differentially. The
torque generated by the notor (101) can be split advantageously between the
rear wheel 10 (60) and the front wheel (SO to traverse raft terrain or
ascend steep inclines. The output tarques at the rear wheel (60) and the
front wheel (50) are determ ned by the nunber of teeth on the sun gear (
105 ) and the ¥¥hdegeged (taagoyide | the mechypdssil ReWeS ifsdderRoCf epFRBEAE t he
rati o of nunbegowdh.teeth on the sun gear (105) to IS the nunber of teeth on
the ring gear (106), then this value of Rg will be naturally between unity
and greater than zero since the ring gear (106) has nore teeth than the sun
gearI (I 05)1) Thend ggscque g:ix&'ﬁéﬁﬁﬂfiioﬁn meahs 0 (@) té&m r:.gﬁr aMae.elnu(s&Q;h/ ViHalet
equal to nd_t hat .of t ron

Rg). It can e sé %%ﬁ U B8 ed??laﬁi%feﬁel%rle\?gl of q&gl |35‘€t??8gd P(r?ﬁﬁlﬁf f or
the rear wheel 8(60)e ipowaut bradmishighareanhad10he m|drévenrb|neam| slegdtirati on

amount for theydyaati Wk | p1)of ahde clah\ﬁi/ﬁde% lanl tepiBYEI &S T gdafTRQd gENt .
25 Upon | ocki n%whe front, wheel icycle is_a conplete rear

wheel drive bi 2RRAELY Thayiag §aﬁ61€i5'b\/9é‘1atFoéld%er‘r’ Phepﬁeefaféhi%n??’éeei'nbt’ﬁl s
node and the tnstquereonpuetfive phaddts dears herow@arenvbesd (169) .ao@a‘zracnnto

wheel (50) Ia L& g&égﬁthgesggcy ]}OQ)QW(igoé\c%q%%g){e X:hesg‘f“h eral.et:f ‘?5 vihi E

rear wheel r|ve ma e’l's rear
which is advan‘!‘%ﬁj@@usn‘#‘brt*@ Phb‘il'#g HeﬁéPl hlé&”su@ﬁt%l@aélbpéé‘-eaﬁélam%tr @taatﬁtl ng
off fromrest. (1047 8r&® dedhed0dhto \éDr@iLéZ@&% (EﬁH)lS.@Qa/ @Qﬂ&%aloteeth The

Alternatively, as .the nt can he driv node_as
the rear wheel o%d)deo % rla\%ufﬁ)d@er ﬁ 515 ﬁu%%gi?af’f%f’a&feﬁog‘e %6 - TS 0Ys
respectively fopet hebbearar roteal (1B0) t‘dquhoanll\Mweled bn ( 30nta¢h swiith acheeved

by | ocking tRes{ddi@d10eas (ﬂ@@ea?rtﬂéegﬂﬁlg'(%ﬂﬂl@g g8 (HOMiEPaTe WG
contact and all ow ng the sunegear to rotate. The described front

wheel only driT&55d&otten Q9P abf " RIRGERPIG SPPT bR oA ort® N3 dfalfPPdPng
because it prowinidarf eatgcad séreteghtirei diteg eat i laseymbIlO is then capped

on either end with a front retainer (107) and a rear retainer
(102) . The retainers also provide protection to the gear assembly
20 (100} from the outdoor elements. The carrier plate with the
planet gears (104) can rotate around the sun gear (105) and the
ring gear (106) allowing the sun gear (105) and the ring gear

(106) to rotate at different speeds.

25 Attached rigidly to the sun gear (105) and exiting coaxially from
the epicyeclic gear train is a suitable sized flexible torque.
transmitting shaft or cable (40) of predetermined length to reach
the front wheel (50). The rotational speed of the sun gear (105)
is transmitted through the shaft (40) to the front wheel (50) to

30 the front wheel end of the shaft (40) is attached a front wheel
drive roller (31) which translatkes the sun gear (105) output
torque to the front wheel drive. The roller of the £front wheel

attachment is similar to the roller provided on the rear wheel



Speed conpensation can al so be possible. This is necessary \A/r\eﬂmgrgeE? %Q{]Za
wheel s are not of the sane dianeter or if wear and tear is present Tn the

tires or when it is negotiating a bend. Usually, speed is cor%genag%ed for
torque and WP8H269% sa. 15 The power transmission neans deSori$ed™8bove is
relatively sinple in construction and is readily available as commercially
avail abl e parts. Therefore, it is relatively inexpensive to assenble and
manuf acture as a conplete assenbly fox retrofitting 20 to ol der bicycles or
to be fitted as an option to newWy manufac&ured bi cycles. 25 30 1 ~~~P
~~" 11 CLAIMS 1. A drive assenbly for a bicycle for driving both wheels of
the bicycle conprising: 5 inter-connected drivi nfq means for the rear wheel
(60) of the bi&yacE™ f198) ¢ nénf pEdttinRe @nd( BEFETRPLKe EBFES c1 R PEAYE 95
differential, wheteby téEicesbeabs) cappdeatcdr tyephat £itings ivhiebBr reprRads(3110
wherein the driye.nmeans for at | east. .one_of t.he wheels i ovided.w th
means for Iock%lﬁngl 18‘F§ i stehr?éggllﬁgpﬁvolr%elgt ge%‘fﬁl\?flnéoggesﬁst i(gr%g . ORPq (rlit\?eszo
assenbl y accor¢ehagrear Clwhiesl 1, rolerei {(108he 1Muidi f f&r edvantadecuer por attbs

epi cyclic gearingii100)or Bne AHidybYe @338gMIse according to daims 1 or 2
i ncorporating a power source fof powering the driving nmeans for the rear

(60) and the front wheel (50). 20 4. A drive assenbly according to C aim 3,
wherein the povies 12:6ur afdi froit @hesl rdrdveanaesenblDds .cam bA dbuve=dasmerthky

Front (50) and yuartuft pidtociptadfhd il hal0pLE Beebfndid UM Moy (a01C,
engagenment wi t ¥esaeetively oant Hee rmagperay wdafhbitrelenferka He) drpdel(9orrehe
rear wheel (®0jtdneg.provided fromthe ring gear (106) of the epicyclic
gearing (100) and the drive for the front
The operation of the gear train will now be described. The input
power is derived from a electric motor (10l1) operated by a
rechargeable battery, housed in a battery compartment (10). The
15 output shaft (102) of the motor is fitted into the carrier arm
(103) within the epicyclic gear (100). When the motor (101) is
operated, the motor torque will be transmitted to the carrier
plate (103). This arm carries planet gears (104) and the planet
gears (104) rotate with a common rotational velocity as they are
20 carried on common arm (103) driven by the motor (101) and mounted
on pins (111) exggnding from the common plane (103). They also
are free to rotate on their own axis. The planet gears (104) are
in turn meshed with the internal teeth of the ring gear (106),
causing the ring gear (106) to rotate, which is integrally
25 attached with the rear drive roller (108). The drive roller (108)
provides traction to rotate the rear wheel (60) of the bicycle
(1) independently from the front wheel (50).

Sun ring (105) is mounted to output shaft (102) by means of
30 locking screw (110) A flexible torque transmitting shaft or cable
(40) of a sufficient length to reach the front wheel (50) is
attached centrally to the sun wheel (105). The shaft (40) or

cable, for example a Bourden cable, is a commonly available item



30 wheel (50) being provided direct fromthe power source by a‘[ BI %EI QDUZ
shaft or cable (40) which passes centrally through the sun gear . =
$ ~~.~ zooz 12 6. A differential dual drive bicycle assenbly for providing
tractive poWeOIR2@Shot h wheel s of a bicycle using an epi cyEﬁ/% glr% 2train
conprising: planet gears (104) nounted on a carrier and attached to 5 a
power generating source; a ring gear (106) to which is attached a driven
roller (108) neans which can engage with a sidewall of the rear wheel (60)
of the bicycle; and a sun gear (105) whi ch9 is centrally disposed of the
gear 10 train and to which is attached a tTansm ssion shaft or cabl e(40);
the other end which can be engaged with a sidewall of the front tire of the
bi cycl e wher e3Pttt Hast i§ fherd SudhdbBe fari v agpeehiss of nyitdietapding toxgue 7. A
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drive bicycle @gseatih oAss W¥eliohdr LARY of ifdedi (Bo)L to 7 wherein the
said drive assenbly |s°rel easgagf{’/ atta?:(r)lﬂ%nt owtﬁe rear of the bicycle. 25

9. Abicycle fitted with a drive assenbly according to any one of the
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1/ {1 + Rg) and that of the front wheel (50} will be Rg /(1 +
20 Rg). It can be seen therefore that the drive torque distribution
amount for the rear wheel (60) is naturally higher than the drive
torque distribution amount for the front wheel (50) of the

bicycle in its preferred embodiment.

25 Upon locking the front wheel roller (31), the bicycle is a
complete rear wheel drive bicycle. There is no power loss when
the mechanism is in this mode and the torque completely shifts to
the rear wheel (60) and front wheel (50) in the ratio of 100% to
0% respectively.

30
Therefore, in this rear wheel drive mode, the bicycle is powered
only at the rear wheel (60) which is advantageous for climbing

inclines such as sglopes and for starting off from rest.
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}oPlYlO%&f()-$hﬂengaging ring gear from rear wheel contact and allowing the
sun gear (105) to rotate. The described front wheel only drive
mode is a suitable torque distribution for normal riding because
it provides for good straight riding stability.
10
Speed compensation can also be possible. This is necessary when
the bicycle wheels are not of the same diameter or if wear and
tear is present in the tires or when it is negotiating a bend.
Usually, speed is compensated for torque and vice-versa.
15
The power transmission means described above is relatively simple
in construction and is ©readily available as commercially
available parts. Therefore, it is relatively inexpensive to
apsemble and manufacture as a complete assembly for retrofitting
20 to older bicycles or to be fitted as an option to newly

manufactured bicycles.

25

30
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5 inter-connected driving means for the rear wheel (60) of
the bicycle and for the front wheel (50) of the bicycle;
and

a differential, whereby the wheels can be driven at
dissimilar speeds;

10 wherein the drive means for at least one of the wheels
is provided with means for locking or disengaging from its

driving position

2. A drive assembly according to Claim 1, wherein the

15 differential incorporates epicyclic gearing (100).

3. A drive assembly according to Claims 1 or 2 incorporating a
power source for powering the driving means for the rear
(60) and the front wheel (50).
20
4. A drive assembly according to Claim 3, wherein the power

source is an electric motor (101).

5. A drive assembly according to any one of Claims 1 to 4,
25 wherein the drive means of the front (50) and rear wheels
(60) each incorporates at least one roller for engagement
with the tire on the respective wheels, with the drive for
the rear wheel (60) being provided from the ring gear (106)
of the epicyclic gearing (100) and the drive for the fromt
30 wheel (50) being provided direct from the power source by a
flexible shaft or cable (40) which passes centrally through
the sun gear (105).
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a sun gear (105) which is centrally disposed of the gear

10 train and to which 1is attached a transmission shaft or
cable (40); the other end which can be engaged with a
sidewall of the front tire of the bicycle whereby the two

wheels can be driven at dissimilar speeds.

15 7.7 differential dual drive bicycle assembly according to
Claim 6, wherein the front wheel roller (31) can be locked
to slow the speed of the front wheel (50} thereby
increasing the speed of the rear wheel (60) to near
synchronous speed with the front wheel (60).

20

8. A differential dual drive bicycle assembly according to any
one of Claims 1 to 7 wherein the said drive assembly is

releaseably attached to the rear of the bicycle.

25 9. A bicycle fitted with a drive assembly according to any one

of the preceding Claiwms.



