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of the invention 5 This invention rel ates to ”ﬂ(m’mnmmm,”m”,l”m

propul sion systemfor a vehicle. Background
I nvention To propel a conventional bicycle, a usé¥ops

required éo anF his or her legs in a 10 circul ar
Aﬁ%&ﬁb—&—ﬂb—oﬁé—\!\%ch pedal of the conventional

bi cycl e through an angle of 360 (i.e. a ful

about a pivoting point. The notion of a pedallm%m mmmmw
a conventional bicycle is shown in

Fiehe ofitheninaentiorovenent of the pedal 102 through the
first 180 is referred to as the working stroke
whereas the upward notion of the pedal 102 through the
next 180 is 15 referred to as the return stroke. Fig.

f il I . @ propul sion

T&i&s?hgﬁt!ﬁ%{%ﬁ%grbﬁ l\Jlltéfr‘(l)t I%&Y?rﬂg{}{:?/&ghlcﬁeu“ ng the
wor ki ng stroke. As shown in Figure 1(b), the
efficiency of the propul sion systemis | ow t hr oughout
a significant portion of the 20 working stroke and is

Bagkaoupdof the Inventiem| y when the angle of the pedal 102
Wth respect to the vertical axis is in the range of
approximately 90-22.5 to 90+22.5. Therefore, the
overal | efficiency of the propul sion systemin a

Topryseltd edralentionsichieydis, 4 @¥er i required to move his or her legs in a

002*

circular motion so as to rotate each pedal of the conventional bicycle through an
angle of 360° (i.e. a full circle) about a pivoting point. The motion of a pedal 102
of a conventional bicycle is shown in Fig. 1(a) whereby the downward
movement of the pedal 102 through the first 180° is referred to as the working
stroke whereas the upward motion of the pedal 102 through the next 180° is

referred to as the return stroke.

Fig. 1(b) illustrates an efficiency plot for a propulsion system used for a
conventional bicycle during the working stroke. As shown in Figure 1(b), the
efficiency of the propulsion system is low throughout a significant portion of the
working stroke and is above a level 104 only when the angle of the pedal 102
with respect to the vertical axis is in the range of approximately 90°-22.5° to
90°+22.5°. Therefore, the overall efficiency of the propulsion system in a

conventional bicycle is low.
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Summary of the invention According to a first aspect
of the present invention, there is provided a
propul si on systemfor a vehicle, the propul sion system
conprising: a transm ssion systemarranged to prope
at | east one wheel of the vehicle; a 5 pedal assenbly
having a first and second el 6ngate nenbers pivotably
connect to a .ulcrun1 each of the first and second
Sumg, OBeing configured to alternate
between a first position and a second position to
Aegarding toraefinst apestdithe psgsant inventionothere ishprayidadeast
one wheel ; wherein a relative angle between the first
pmpdlsém:sysieml fongatehicientbergropuision systgradontsridihg: &0
fulcrum fornms an angle of |less than 180 degrees. This

| tr@r@éinis@férneé}/%ﬁerﬁ I3a€i*rarf§fe6' tol ;ﬁﬂ?‘é!l aﬂfleéﬁ%r@ \Qﬁéélséfgﬂe YERICKN a

achi eve a smal I'er pe a |ng ang e. dition,

péd]aq %séﬁ'nbﬂph%ﬁﬁg asfprgf 3 sEQ@ndléloﬂggte ml%m&érgg)k\/otably

p03|t|on I’n S|on Syst

Bt ly fl%ﬁf&ﬁ??%ﬁmg@f BB | G¥Gofteangmbsry being

to overcone the limtation encountered by a .
ciigverd oaligrnpteheiween a fitss Posiionatngt & seeondhpogitign ito drive

armin the conventional bicycle. Preferably, the
thedrartsmiesian glyetane tavpeopdl tiee bi least amel wheeh whereong a¢lative

menbers, 20 with respect to the fulcrum fornms an

arﬁ?gIG'b@twéeh #sfitsh and decefd @lorigatd metrBeReith rép&ctGdthe
further increase the efficiency of the propul sion

fuﬁ%ﬁFne Brmd'Sn ghg%ﬁb%t@fﬁ maaaeefswrhﬁeéa}mwas%ghen

alternating deVice arranged to ~urge t rst an
oGS oEHEL AR EISLY FiErt 3 @'aéﬁie&?ﬁ%%ﬁ SRR AR
adé]{mrt\ t}‘ﬁe}reel(él rPo ge é gt éatntﬂe 12 and 6 o’ clock position in this

propulsion system unlike the propuision system in a conventional bicycle.

Preferably, the elongate members are relatively long to overcome the limitation
encountered by a conventional bicycle due to the length of the crank arm in the

conventional bicycle.

Preferably, the relative angie between the first and second elongate members,
with respect to the fulcrum, forms an angle of less than or equal to 45 degrees.

This can further increase the efficiency of the propuision system.

The propulsion system may further comprise an alternating device arranged to

urge the first and second elongate members to alternate between the first and
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alternating novenent of the first and second el ongate
nmenbers. The alternating device may conprise a first
i nterconnecting systemhaving: a 5 sprocket; an idler
sprocket; and a chain arranged to cooperate with the
sprocket and the idler sprogket; wherein the chain is
configured to urge the first "and second elongateh
nmenbers to e in opposite directions to each other
sefis pO%lﬂ%n?rrTPﬁ %Héﬁmp flevige allawe fenihedecinfacating and
allows for the reciprocating and alternating novenent
alggrnating movemenidfdbe firal andoeserand elemgatesnermbeiihe
alternating device may conprise a second
i nterconnecting system having: a pivoting |ever;
wherein the first and second el ongate nenbers are
e g Brf SRR ekghe §8§%ﬁ§ﬁévmg- a
: .t . [ 1i.on n.the first
SfGeSRO% o0 EF aBloskPu i S ERAR bR Bkl BBy et e bprocker
ition. Th econd .i nterconnecting system allows
apd g (et srp el aberein hrichiinds Rapigyefido siom thesfrst aed
first and second elongate nenbers as well.
s¢ganchelpRgale, Merbess Lo M Vet @ppoRite direatipns toteanh other about
conprises only a single conponent, that is, the
the! futdrumg They first imercoheeefiray systain alivsvd for teasgciprocating and
manuf act uri ng and mai nt enance. 20 The propul sion
alsrPiaeng Movdnientlia the Bradansssetoh@Elbn@Hte BmBEFs.
arranged between each of the first and second _
el ongate nenbers and a respective end of the pivoting
| ever. This helps to accompdate any migration of the

' Tﬁé%ﬂgf‘iﬁggg&'@ﬁ% %Hag/gs?alnﬁfgiqtegs ggggr?cgﬁ\%rc%n(ta&?ngels)?srt]gr%theaving:

a pivoting lever; wherein the first and second elongate members are connected
to respective ends of the pivoting lever, the pivoting lever configured to urge the
second elongate member to the second position when the first elongate
member is being urged to the first position. The second interconnecting system
allows for the reciprocating and alternating movement of the first and second
elongate members as well. Furthermore, the second interconnecting system
comprises only a single component, that is, the pivoting lever and therefore

allows for easy manufacturing and maintenance.

The propulsion system may further comprise a resilient member arranged
between each of the first and second elongate members and a respective end
of the pivoting lever. This helps to accommodate any migration of the elongate

members due to the movement of the elongate members and the pivoting lever.
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It should be appreciated that the pivoting |ever

shoul d be placed very close to the fulcrum of the

el ongated nenbers to mnimze the mgration.

Al ternatively, the propul sion system nmay further
conprise a rotatable nmenber arranged between each of
the first and second el ongate nenbers and a

res tive end of .the |Vot1n | ev rot at abl e

It SBRBEF % BPREFGIed ek B AU ek Shad be e Shaenyiciose to
the pivoting | ever, each of the el ongate nenbers
theaflgigmeof theralengaied anemkers mmrmrzgrtﬁemgratlon
substantially perpendicular to a direction of a force
exerted on each of the elongate nenbers. This is

advant ageous as it is 10 easier for the user to pedal

Altérrtdﬁllvély\/\/ﬁié propiLtdien ﬁ?ét@m Hég f@ﬂﬁé‘r"éorﬁﬁné@é%tatable member

translated to the wheel e vehicle may be larger

W‘Fﬁﬁe& BeLEEELLIPBE fHe ﬁrgfan(ﬁ 95{5 c?éﬁ)r Stk MRS s anda

nenbers 'S subs per pendi cular "t o

Ion tud| axes he e nber s
asranve o a8 Bolhg 19VGr, @rr%?%ﬁsfée@s"@ewgmq Giatable about
eI enent arranged between each of the first and second
the wspt@/%%@f thepiyoting lqves raah ofdheflongsite mrmbers having a
pivoting lever, to allow the first and second el ongate
longitbdinal axistyehichremblins sbstantially peghéndi¢ulahte a direction of a
respective rotatable nenber. This helps to reduce the

foroeenertefl ont éshsofthe tdiengRito ng@hberse Mhey is dlvaniydole as it is
nmovenent of 20 the pivoting |lever. The pivoting |ever

eH8%r Rt tRE[RBP ﬁf‘PéG’alt?ﬁ th8 ?u?t'h%gr?o?’%'tﬁé‘ Shibud offorce

pitvot. This a t he p |t|on e pi votlng ever

t i tion f
tr%ﬁ(s)l%?eacf‘% 2 r@g?eg gﬁ xr% gy%gtls\%er dgve[ncﬁu gpctlon of the
forcg%rxlerstgd %nbt L Ilgngqae{g rmear% gpsglgrgﬁ%tstar}\%\éhy %erpendlcular to the

longitudinal axes of the elongate members.

The propulsion system may further comprise a resilient element arranged
between each of the first and second elongate members and the respective end
of the pivoting lever, to allow the first and second elongate members to be
movable along a length of the respective rotatable member. This helps to
reduce the amount of stress on the elongate members during the movement of

the pivoting lever.

The pivoting lever may be arranged to be movable along a length of a pivot.
This allows the position of the pivoting lever to be adjusted according to the

position of the elongate members.



10

15

20

baffl e gear driven by the first el ongate nmenber; a
second baffle gear driven by the second el ongate
menber; and a centre baffle gear neshed with the first
and second baffle gears and arranged to urge the
second el ongate nmenber to 5 %he second position when
the first elongate nmenber is~being urged to the first
osi tion, T e baffle gear arran ement allows the .
The dltgmatings %Vr'f‘ee By AR isena b batlies0ear areangamsenidiavingie first
propul sion system may further conprise a first
bafflgrgsar dyiven bydbelfisstaalongriednembet;a second baflefgeas driven by
el ongate nenber at respective first driving points and
thee ssoowdcelopgateahempeafamedakatrebaffitggdart medhed withhtBe first
second el ongate nmenber at respective second driving

aR@isBESnd Baffle g?éar@‘é‘v‘\@rﬁr?&ﬁjédﬁtoﬂﬁgbhﬁe 48€6nd @l?)ﬂ%%?é‘ﬁ\%mber to

t he anount force transmtted to the transm ssion
|ch h
R s°sit*n<’”3wéeﬁﬁﬁg‘é¥%%8?4 o R RberiR el ffeiothe st
r edal arra dt drlvethe first

it e Berhait Boat SudredbentaN hejapHemantokheuaionaate
pedal arranged to drive the second el ongate nenber at

m&"%bﬁ:’érﬁ@l bgrsmeeiiepoi nt, and neans for adjusting the
positions of the first and second driving points al ong

a length of 20 the first and second el ongate nenbers.
This is advantageous as the user can adjust the

ThReprdbulSibnfsystan manfumter ednfpreed firet prealits of Pe&ﬁl% arranged

transm ssi on system Therefore, it is possib

1t ed. e

td mfﬁ]%?ér%gﬁlogggt %befrq%[t Egsﬁétﬁl.oé '?l‘rét.o‘?fénr{qupmhps and a second
5\‘(? f%gdglgsan[aonu Iaeto drltv%rthe secohd ePonga%e rrPember at respective

second driving points. This is advantageous as the user can change the amount

of force transmitted to the transmission system by simply selecting the pedal on

which he or she steps on.

The propulsion system may further comprise a first pedal arranged to drive the
first elongate member at a first driving point and a second pedal arranged to
drive the second elongate member at a second driving point, and means for

adjusting the positions of the first and second driving points along a length of

the first and second elongate members. This is advantageous as the user can

adjust the amount of force transmitted from the pedals to the transmission
system. Therefore, it is possibie to increase the amount of force transmitted to
the transmission system when the vehicle is required to travel across rougher

terrain or up a slope.
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The positions of the pedals may be adjustable relative
to the fulcrum This may be achieved using | evers,
pi stons or screw threads. This is advantageous as the
user can adjust the amount of force transmitted from
the pedals to the transm ssion system Therefore, it
is possible to increase the gnnunt of force 5
ans tted to the transm ssion system when t
The Rositions ?F%B?%'é pay Paasd@vstafaerrsbaslveéggmfulwm aihis may
or up a slope. The adjusting neans nmay conprise: a
be @sptevedusingleyeimp ipisions ot herepetihatadsahis mnaddjniageduseas the
menber arranged to be novable along a |l ength of the
usersqeecadjust theGarebomtgsftferoeetrdresmittel drordljths babhle toeRder
coupled to the support frame and the respective

trehSmaaich SERAGA! Th@réf@ﬁst "t'|§b0§§‘|§lé7févlﬁ8%étse‘15etalﬂ%unt of force

support frame away fromthe respective el onga e

Ao Rahe tesftiion SOSRHPWRnIRG v8ldle iRk ifiRle
nsm ssi on system the user can al so
a?rﬁéﬁé‘élé%h%rﬂg"ﬁ%%"l YR AF'PSeed when the 15 vehicle is

propel ling on snmoother terrain. This can achieve the
same effect as "changing gear in a conventiona
bi cycl e without the need for expensive nmultiple

Thprdilsting m&dres By Lcstin prisenaasisp porty frédmetdotipleebtopthe 3edal; and
mechani sm arranged to naintain 20 the support frame

ah Bdfustathle indérnbar hirahgsd &PBE Fhordie bidM a Férr@ftﬁbﬁm&nespectlve
the nechani smconprises at | east two chains and

elbﬁgéfe h%bce‘?r@m%kéaddésébfeaﬂ%ﬁ%ertcgu o %E%@?hgﬁrﬁdnﬁe and the

chroni zation and cooperate Wlt alns

rt fra a_hori zopt positi
réﬁ%.egf'?és&ghgéh%% R T o e
? ance noved by the Pedal fromthe top to the 7
ro e respective elongate member. This is advantageous as not only
can the user adjust the amount of force transmitted from the pedals to the
transmission system, the user can also increase the pedalling speed when the
vehicle is propelling on smoother terrain. This can achieve the same effect as

changing gear in a conventional bicycle without the need for expensive multiple

sprockets.

The adjusting means may further comprise a mechanism arranged to maintain
the support frame in a substantially horizontal position. Preferably, the
mechanism comprises at least two chains and at least two sprockets arranged
to rotate together in synchronization and cooperate with the two chains to
maintain the support frame in a horizontal position. This is advantageous as this

allows the pedal stroke (distance moved by the pedal from the top to the
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bottom) to increase when the adjustable nmenber is
further away fromthe fulcrum (corresponds to | ow
gear in a conventional bicycle) and the pedal stroke
to decrease when the adjustable nenber is nearer the
fulcrum (corresponds to high gear in a conventiona
bicycle). 5 The adjustable nenber may be coupled to
t.he port frane using a adj ust ahl | enent
oogimhbicte v i bt Herabiin fufhetmva per e
frame. This is advantageous as |less force is required
fulgsupplgereseonds teslonboeamBmeenventiong! birkcleband thepedalstroke
respecti ve el ongate nenber since the support frane is
toldeaneése atpenrtbd adjustaiie nmembeh & neareh thehieladmuEbaielsponds to
menber. The propul sion system may further conprise an
hi Hjﬂg;%triimg cdRVEREordl bidygRd. t 0 urge the adjustable
%e er along the respec??ve el ongate nenber. The
adj usting device may conprise a piston. Alternatively,
t he adjusting device may 15 conprise: a spring
nmechani arranged tq bias  th dj ust ab nenber
TRE R reBer e vifried fa P Hod Faligiane n
ul |l the adjustable nenber in a direction opposite
a&HétaPi'Q §|€"léﬂ1@6'ﬁ”@ﬁ¢ tehesmpyabigalang gdengthpf tgﬂ support frame.
position of the adjustable nenber can be easily
Thigjiz edeantagenys ahdess ooep isrequired 20 niovef theasljystableenember
positions of the pedals are ergonomcally selected in
alengdaha égngth lfithes tdspective elomgate hetybdrisind®thle subdport frame is
transm ssion system nmay conprise: a first sprocket
n&{ reRNFETRS MV BBERTEr vith PleORflistaBR RenlRast one wheel
of the vehicle; and a first chain arranged to 8
cooperate with the first sprocket arrangenent; wherein
the first el ongate :

The propulsion system may further comprise an adjusting device arranged to
urge the adjustable member along the respective elongate member. The
adjusting device may comprise a piston. Alternatively, the adjusting device may
comprise: a spring mechanism arranged to bias the adjustable member towards
a first direction; and a drum arranged to pull the adjustable member in a
direction opposite the first direction. This is advantageous as the position of the

adjustable member can be easily adjusted using these components.

Preferably, the positions of the pedals are ergonomically selected in a manner

that suits the human body the most.

The transmission system may comprise: a first sprocket arrangement arranged

to propel the at least one wheel of the vehicle; and a first chain arranged to
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menber is arranged to nove the first chain which in

turn is arranged to drive the first sprocket

arrangenent to propel the at |east one wheel of the

vehicle. 5 The transm ssion system may further

conprise: a second sprocket jarrangenent; an axle

arranged to connect the secoﬁd sprocket arrangenent

and the fjirst _sprocket arrangenent; a second chain
cGiesniponth 6% B0 SPLR B L AT OPRE Sathta TR R Lplongate

arrangement, wherein the second el ongate nmenber is
mgmbeide armanget e maove bediatchaiaiwhigthincturn is amamgedsto drive the

arranged to drive the 10 second sprocket arrangenent,
fitshepoekeharrapgerakat togunopebibeeattichstiorg wheelastard vehicle.

drive the axle and the first sprocket arrangenent.

This allows for easier manufacturing and mai nt enance.

Al ternatively, the transm ssion system nmay further

kSBeci r arr r ged

T R fivsith SE AT RN BRREF corBnét 2RSSR SRRk T

arranged..to cooperate with the second sprocke
afphGRGBAL A SR BrEnHos b conbeg S aPoRBL R Risb arangement

arranged to nove the second chain which in turn is .
ang thabsl spepcet aEangeMeat GhereRdodiain aganaad dereaeperate with

propel the at |east one wheel of the vehicle. In such
the secandripsecket asyaigementhehealeie theoeddrel slehgateemiembe? (s

connected to two sprockets of the transm ssion system

ambegedio towewhesecbad ahaprwiitkliy thhiiy efrabyet N6 dtive the
sprockets. This can give rise to a higher efficiency.

G SEIBBKS: arPhifend e tHe SorRRERELL AL RAGRIR iR

&
the second sprocket arrangenent are not

f8fided il hvs W8T BaTr Bt dihobisnen B s for
9 . The transm ssign system may further conprise spring

e@g’gag@niu céyrlrggbpa Raigtenance.

Alternatively, the transmission system may further comprise: a second sprocket
arrangement arranged to propel the at least one wheel; and a second chain
arranged to cooperate with the second sprocket arrangement; wherein the
second elongate member is arranged to move the second chain which in turn is
arranged to drive the second sprocket arrangement to propel the at least one
wheel of the vehicle. In such a transmission system, the wheel of the vehicle is
connected to two sprockets of the transmission system whereby the wheel is
alternately driven by the two sprockets. This can give rise to a higher efficiency.
Furthermore, since the first sprocket arrangement and the second sprocket
arrangement are not connected to each other, the positions of the first and

second sprocket arrangements can be adjusted independently.
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arranged to maintain tension of the first and second
chai ns. The propul sion system may further conprise an
assenbly arranged to engage 5 the chain to nove in
response to the novenent of the first or second
el ongate nenber fromthe figst position to the second
position and further arranged to disengage wWth the
n res se to the novenent o r st
TR BaRs e an gun B hnAY I DR TRES SEERG GRSt sprpckets
the first position. The assenbl may be arranged
amangee e m@iaisy tengiontofithe figsta dogings and each
of the 10 first and second el ongate nenbers
respectively. The assenbly may conprise a gear unit
conprising a wheel; a sprocket arranged to rotate with
Thé @raplasiondystdri engeRirtheRicbnipiideldH ASRImBIY raf'ﬁ%@@dtt@ engage
engage the chain; at |east one |ock arranged to all ow

th&{@wéﬁ‘ﬁ?@}n&fe nhf?ss&?r?s’ t%rlhe rﬁ@vérﬂéﬁ’tt@f th? ff?g’t r %%Snd elongate

ction; the sp roc € gear uni

st cone .l ock . arr uch t hat
mef e R e e R t’?&ﬁﬁ?ﬁ%”‘? ppStibp L ST Fongeo o
second position, the wheel of the gear unit is
diseagage withrthsshais B eRRONS I hhermevweﬁt phigetfist or second
sprocket from rotating and in turn allow ng the
elopgatebingmherdraya dlee second pesitiomito theofinsbpesitioanthe asgembly
when the el ongate nmenber noves fromthe second

maydd avanged bbevdédr sach pbthietfirsnand Bécovieehaifé ahdeaapasf the
unit is arranged to rotate, in turn rotating the 20

fisPaAE &%Eoﬁ@%iﬂngtd?@ n?é}ﬁb&s%ggﬁé}nfew T a%@nﬂgytnli‘ﬁy comprise a

assenbly to di sengage wt e chain.
o ERPEL b PVReBLS bR 1 HRRE8 TR IR 8 e o
e R R P S e oo i BTt
a#anged] tg Izjll(?ov(\:/ Itngev?]feglr gfnt%% goefar unit to rotate in only one direction; the
sprocket, the gear unit and the at least one lock arranged such that (i) when the
elongate member moves from the first position to the second position, the wheel
of the gear unit is prevented from rotating, in turn preventing the sprocket from
rotating and in turn allowing the assembly to engage with the chain to move;
and (ii) when the elongate member moves from the second position to the first
position, the wheel of the gear unit is arranged to rotate, in turn rotating the
sprocket about the chain and in turn allowing the assembly to disengage with
the chain. This arrangement allows one of the elongate members in the pedal

assembly to move upwards while both chains in the transmission system are

being driven downwards.
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the at | east one wheel of the vehicle. Preferably, the
transm ssion systemis disposed fully within the
circunference of the at |east one wheel of the

vehicle. 1In this case, the elongate nenbers nmay be

| onger and the angl e through (;{\lni ch 5 the el ongate

menbers have to nove to propb the at | east one wheel

can be smaller. According to a second aspect of the
The damsmissior sy stsm Mayhedispoped prEMY avithin Birusiseuspference of
system conprising a pedal assenbly conprising a first
thseatdeastoneloheehtfdhe vehirle. Prefesatiytherdrangstission system is
connected to the pedal assenbly; wherein the
dispassdidly withia isé¢ enrcemfg@rense of tie af least ey abkel of the vehicle.
arrangenent arranged to propel at |east one wheel of

it tﬂ&h&m,qh@ ew@%tﬁnﬁrﬁﬁérsqha' Bedbh e Q%t%bsh which

with the first "pedal li ng nmenber; erein theTirs

e ' ' e e.first, chain
REAGhbA RS niPe § BRAREE rubBo ¥t e sheip R ve
15 arrangenent to propel the at |east one wheel of the
SPElel e.  Brief Description of the Figures Enbodi nents
of the invention will now be illustrated for the sake

of exanple only with reference to the foll ow ng
drawi ngs, in which: 20 Fig. 1(a) illustrates the
Aopendirtg ttna sEcandg esperdtsif dine pyeteminventioh) thyed & providedea
prior art and Fig. 1(b) illustrates its efficiency
pRipisiofrisgste tdmpAitingt L pedaltdseyfitdy @@l‘ﬁ@ﬂbﬁig@fi%t pedalling
propul sion system according to a Tpreferred enbodi nent
nféfmsa—efgg%sﬁéﬁsrhgg@ﬁegyé&m nnbbfd 13 mpgpgrgégg_e%gtﬂa Rherein

magni fied view o ropul’sion sys of |
th%gtggr&?'réfsg%(%yps?edrﬁ lcoarlﬁc’psr?s%%l: ¥ fﬁ*‘&dsperloct:l{e résrrrgnséselmoerhtsé r%\tn?;g]d to
propel at least one wheel of the vehicle; and a first chain arranged to cooperate
with the first pedalling member; wherein the first pedalling member is arranged

to move the first chain which in turn is arranged to drive the first sprocket

arrangement to propel the at least one wheel of the vehicle.

Brief Description of the Figures

Embodiments of the invention will now be illustrated for the sake of example
only with reference to the following drawings, in which:

Fig. 1(a) illustrates the operation of a propulsion system in a bicycle in
the prior art and Fig. 1(b) illustrates its efficiency plot;

Fig. 2 illustrates a bicycle comprising a propulsion system according to a

preferred embodiment of the present invention;
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illustrates a further magnified view of a part of the
propul sion systemof Fig. 3(a); 5 Fig. 4 illustrates

t he conponents used in the connection of the pedal
assenbly to the transm ssion systemof Figs. 3(a) and
3(b); Figs. 5(a) and 5(b) |I} strate the assenbly of

t he conponents of Fig. 4; E 6(a2rb|to 6§ d) )
|IIu te the operation_of the asse of Fi

and %} %S h’ﬂtgs anggnified yigw of the PW@UJ%%'P 8Y$ sm @éﬁg 2
pr opul sion systemaccording to a preferred enbodi nent
comprisagm pedaltasserdily aod atnansinigsion(systernlanst rigt 8¢)i t s
efficiency plot; Fig. 8(a) illustrates a magnified
illvstatesfa mdﬂeamﬁagrﬁﬁed)nle&y@ﬂ@ﬁatthﬂﬁhe prapulsien isgbledh oPFig.
the transm ssion system of the propul sion system of
@)g 2 and Fig. 15 8(b) illustrates a further

magni fi ed view of a part of the transm ssion syst em of

Fi g. F?g( iy tl'é;ce§ %‘1& l:!)r‘ﬁf)%hgﬁgsus[%l on‘ingcgpﬁg"@ §f A8 gedal

pedal “asse varia

283 o %}rtaﬁﬁaﬁ%socﬁr@'y%téﬂbéfyﬁ ) AreCpar e 5

cross-sectional _side 20 view, a cross sectional top

vi ewF g% 96a) m%@h"bﬁtrﬁr@ﬂ]@@%ﬁer&@x@frm@/cemppngntsgaf Fig. 4;
Fig. 11 illustrates a bicycle conprising a pedal

assehigsy 6{d)db G(d) #nstraterthe \operatioroof the dssemiylef Figs. 5(a) and
assenbly of the propul sion systemof Fig. 2; 12 Figs.
5(a) and 12(b) respectively illustrate a 3D view and

a cross sectional top view of the pedal assenbly of

Fi 9. Figl 7AREIE&RatES the d8ERKioh! df&ShloBlfFon system according to a
preferred embodiment of the present invention and Fig. 7(b) illustrates its
efficiency plot;

Fig. 8(a) illustrates a magnified view of a transmission system that is a
variation of the transmission system of the propulsion system of Fig. 2 and Fig.
8(b) illustrates a further magnified view of a part of the transmission system of
Fig. 8(a);

Fig. 9 illustrates a bicycle comprising a pedal assembly that is a variation
of the pedal assembly in the propulsion system of Fig. 2;

| Figs. 10(a), 10(b) and 10(c) respectively illustrate a cross-sectional side
view, a cross-sectional top view and a 3D view of the pedal assembly of Fig. 9;
Fig. 11 illustrates a bicycle comprising a pedal assembly that is another

variation of the pedal assembly of the propulsion system of Fig. 2;
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conponents used in the pedal assenbly of Fig. 11; Fig.
13 illustrates a scooter including the propul sion
systemof Fig. 2; 5 Fig. 14 illustrates an arrangenent
wher eby the transm ssion systemof the propul sion
systemof Fig. 8(a) fully oveylaps with the wheel of

t he bicycle of Fig. 8(a); FI'g. 15 iIIustrates a

bi cy ri SI edal I i.n r attached
Co arios dAAhaR kv BistiaRe #odt giely Ba 3 dfass-
pedal I i ng bars arranged with 10 adjusting neans
sqaqu\@i top Ygwf thajpgsiel agsarelly @ .Fig. 1 whenegsdyig. 12(c) illustrates
illustrates a cross-sectional side view of the
campenbhisassedfin Fhg pedabasseintbly @f Figg(Hl), il |l ustrates a
cross-sectional view of a portion of one of the

assepfy. nesilwtrdteg a skooedr; |naugmgltﬁeldrbpu§|§roaut tem IPFig. 2;

vi ew of one of the assenblles of Fig. 15; Fig. 18
illu
asseﬁH 23‘%\/“ : ﬂé%é’ﬁﬁ aﬁ %ﬁd@rbb %h fraﬁ?rgi?_ss?c% ﬁ)gstem of
Fi 1901 lu trat assenbl i. s of
ths proRyBP PR T B SRR A oo ﬂ%ﬁ&@cvc'e of
FI% 20(a) illustrates a cross-sectional si de vi ew of
§¥bl i es which are 20 variations of the assenblies
of Fig. 15 and Fig. 20(b) illustrates a cross-
sect Fgndb ilusivates adipynle compoisingeedslinghbarssyivotablysattached
of Fig. 20(a); Fig. 21 illustrates pedalling bars
topa Yaitalvh neatdracbeck ivbeal dfitherbicydelrthb @edalingybdrs amandged with

back wheel of a bicycle, the pedalling bars arranged
adjusting hfearidhd)aéteB by BRB8jRLING d8vickd; 13

Fig. 16(a) illustrates a cross-sectional side view of the assemblies of Fig.
15 and Fig. 16(b) illustrates a cross-sectional view of a portion of one of the
assemblies of Fig. 16(a);

Fig. 17 illustrates a 3D view of one of the assemblies of Fig. 15;

Fig. 18 illustrates how one of the assemblies of Fig. 15 is assembled with
the frame of the bicycle of Fig. 15;

Fig. 19 illustrates how the assemblies of Fig. 15 are arranged with the
chains of the bicycle of Fig. 15;

Fig. 20(a) illustrates a cross-sectional side view of assemblies which are
variations of the assembilies of Fig. 15 and Fig. 20(b) illustrates a cross-
sectional view of a portion of one of the assemblies of Fig. 20(a);

Fig. 21 illustrates pedalling bars pivotably attached to a fulcrum further

away from a back wheel of a bicycle, the pedalling bars arranged with the

adjusting means of Fig. 15;
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Fi gs 22(a) and 22(b) illustrate cross-sectional views
of the adjusting neans and the pedalling bars of Fig.

21; Fig. 23 illustrates an adjusting device that is a
variation of the adjusting device of Fig. 15. 5 Fig.
24 illustrates a direct conniecti on between pedal | i ng

bars of the pedal assenbly of Fi g. 8(a) and chai ns of

the trans{y ssi stemqf Fig. 8(a);, Detailed .
bescFIdgaan 3hd rldaitatheros serRbpLviBMsp e eopsting

a vehicle in the formof_a bicycle 200 is shown
megrsans thg redallingRarsiddfrigydtem 202 according to a
preferred enbodi nent of the present invention. Fig.

3( a) Figh@8sllastreags iahi aetjustegsdeviceothat ieea yadatibrs bbthe adjusting
system 202 whereas Fig. 3(b) shows a further

devesiof Fafl nersion of a part of the propul sion system
202. 15 The propul sion system 202 in the preferred

e"bomﬁti%%ﬁggggé %éoﬁréc%om&ionﬁ?ét%én]ped%ggmgéﬁélr.s of the pedal

asse 3 a transm ssion system

aE ey 3 L AR B B RBnsPERR eYe i of BRE Bl

bar 304 and a second pedalling bar 306 with first and
second pedals 308 and 310 attached respectively. The
pedal I'i ng bars 304 and 306 are pivotably connected to
Detailgddiesarptign(af déee Empodimentthe pedal assenbly 300
further conprises an alternating device conprising an
i nterconnecting system 14 for operably connecting the
first pedalling bar 304 and the second pedal | ing bar

Referring to Fig. 2, a vehicle in the form of a bicycle 200 is shown comprising a

propulsion system 202 according to a preferred embodiment of the present
invention. Fig. 3(a) shows a magnified version of the propulsion system 202
whereas Fig. 3(b) shows a further magnified version of a part of the propulsion

system 202.

The propulsion system 202 in the preferred embodiment comprises two main

parts: 1. a pedal assembly 300 and 2. a transmission system 302.

1. Pedal assembly 300

The pedal assembly 300 comprises two elongate members in the form of a first
pedalling bar 304 and a second pedalling bar 306 with first and second pedals
308 and 310 attached respectively. The pedalling bars 304 and 306 are
pivotably connected to a fulcrum 208 (see Fig. 2). The pedal assembly 300

further comprises an alternating device comprising an interconnecting system
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306. The interconnecting systemin turn conprises a
sprocket 312, an idler sprocket 314 and a chain 316
with the chain 316 form ng an endl ess | oop around the
sprocket 312 and the idler sprocket 314. The pedal ling
bars 304 and 5 306 are in turn connected to the chain
316 on opposite sides of the sprocket 312 such that a

downwar,d novenent, of,. the first, pe Li bar 304 .
fof GPRTAELY cRRNSA hedirs! Dedalind bEEIFH andthe Scotid ngdaling bar
an upward novenent of the second pedalling bar 306.

306l ispitrrcoaneetingssystemdn dwin prsu@mm%et Ab9cfeifier

of the second pedalling bar 306. 10 The pedal

sprosketd 14 804 af aivatit 81 6 axitipthiesaaim 34 6 dppeing 200e mtiess iopd

to the bicycle frane and arranged to prevent the

afrmal the Rgréiket 330Arrntedder fsﬁﬂiﬁkeﬂgvn.ﬁméagaeamn@ bars 304 and

particul ar position during their downward novenent..

308 Sre REERY cBRGEASK Yo M0 ghanke e bBPosl 508s Pr B¢ Srocket
nnect.i ne end of each. of. .th edal l.ing b 304,

sEATogot e St RovaRtan & 1ng b R dalind $al3p3 ieldtgs the
in turn passes. through the intersection between a
chainPoupea gitectionaXsegliingtin e yryrrgimeyrmentokihe secend

as shown in Fig. 2. Alternatively, the rod 318 may
pedalling baodg6. iy oppoesitetakeselareadurtingthe doanward mevement of
bi cycl e frame. The sprocket 312 and the idler sprocket
th¥ldecdindt e alithg bared@mnnect i ng system of the pedal

assenbly 300 are al so connected to the bicycle frane
via a spring so as to maintain the tension in the

chain 316 throughout the notion of the pedalling bars

Trﬁg ;heggg%g%e;?ﬁ %Iﬁ‘lyéo(r:(‘)re @?tﬂe}e( ﬁ{)%;%gtﬁgg ra.ﬁ%g;.i)&g\?d’gagorg%cted to the
bicycle frame and arranged to prevent the pedalling bars 304 and 306 from
moving beyond a particular position during their downward movement. The
pedal assembly 300 is connected to the bicycle frame of the bicycle 200 (shown
in Fig. 2) by connecting one end of each of the pedalling bars 304 and 306 to a
rod 318 at the fulcrum 208. The rod 318 in turn passes through the intersection
between a head tube 204 and a down tube 206 of the bicycle frame as shown in
Fig. 2. Alternatively, the rod 318 may pass through any part of the head tube
204 of the bicycle frame. The sprocket 312 and the idler sprocket 314 of the
interconnecting system of the pedal assembly 300 are also connected to the
bicycle frame via a spring so as to maintain the tension in the chain 316

throughout the motion of the pedaliing bars 304 and 306. Alternatively, the

spring may be replaced by any resilient member.
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2. Transm ssion system 302 The transm ssion system 302
serves to transmt a force generated by notion of the
first pedalling bar 304 and the second pedal | i ng bar
306 of the pedal assenbly 300 to a wheel 320 of the
bi cycle 200 of Fig. 2 to propel the wheel 5 320. The
transm ssion system 302 incl udes two sets of sprocket

parran enment s 3’(22 d 324 interconnected by an axle in
—ﬁ@—"ﬁ&kﬁﬁ—%@—é@—ﬁhﬁ@ge connecting shaft 326. The

transm ssion system 302 is connected to the bicycle

The siaasprissior siystepr Ba2 servezdo t(@ﬁma.f@rce.gfnezqtedshngotlon of
sui tabl e connecting nmeans. The first set of sprocket

ther firahpedadhing 832 304 aadrthagedond pedalling\ban 306 dftilee pedal

pedal | i ng bar 304 and this will be el aborated | ater.

adssmblyr300 ©4 whieebB2O 0K tHe bidyElaMDOGIFig32 %o brspgdldeswheel
upper sprocket 328, a wheel sprocket 330 and an 15

3b@l er sprocket 332 being arranged in a substantially
star arrangenent. Teeth of the sprockets 328, 330,
332 are arranged to nesh with parts of a chain 334
whi ch forms an endl ess | oop around each of these
ﬁprockets 328, 330 uch that(ﬁpen the chain 334

32
& tERNSPUPSIPR SiBiean Bﬂgﬂmréu $ MQ peis of sPrerdetsliengrmepts 322
the chain 334 thus rotates the upper sprocket 328,

and |32 isjerewkcted by 2@axein tiesformiaf anhiptdrcepnentingtshaft 326.
330. The wheel sprocket 330 is connected to a wheel

Thehrgnzaetissibosysiem B0Q.is 3¢anecied & the bishicielframse iohtHeubioycle
connected to the wheel 320. The wheel hub further

200 TBROGE Pf@e 22ﬁbmgrﬁﬁidb@%nrfédﬂﬁwgr}nééﬁé!nged to
operate with e wheel sprocket 330. 16 Furthernore,

the portion of the chain 334 between the idler
sprocket 332 and

The first set of sprocket arrangement 322 is arranged to be driven by the first
pedalling bar 304 and this will be elaborated later. The first set of sprocket
arrangement 322 includes an upper sprocket 328, a wheel sprocket 330 and an
idler sprocket 332 being arranged in a substantially star arrangement. Teeth of
the sprockets 328, 330, 332 are arranged to mesh with parts of a chain 334
which forms an endless loop around each of these sprockets 328, 330, 332
such that when the chain 334 is driven to move in the direction Y, the
movement of the chain 334 thus rotates the upper sprocket 328, idler sprocket
332 and also the wheel sprocket 330. The wheel sprocket 330 is connected to a
wheel hub (not shown in Fig. 3(a) or 3(b)) which is in turn connected to the
wheel 320. The wheel hub further comprises one unidirectional clutch arranged

to operate with the wheel sprocket 330.
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t he wheel sprocket 330 passes over a spring |oaded

i dl er sprocket 336 which maintains the tension in the

chain 334. 5 As shown in Fig. 3(a), the first

pedal | i ng bar 304 is connected to the portion of the

chain 334 between the upper gprocket 328 and the idler

sprocket 332. Applylng a downward force on the first

308, results i nt, of th

FEheimetiy tSB0MsR o Tnd chall S H SenEatriBE et sntatkehad? and
first set of sprocket arrangenent 322 to nove in the
the wheel %moqket%@déas’a‘@ﬁawﬁhg snhagloaded idlerssaraekalt33§3ghich

in turn propelling the wheel 320 into notion or
maintarssthadensibe imthd cminf33dhe wheel 320. The second

set of sprocket arrangenent 324 is driven by the

second pedal ling bar 306 and includes an upper

sprocket 338 and a | ower sprocket 340 arranged 15

ABRIPOMH iAEig! ' elh@"f'réi’&?ed‘é@et Sb%rp%(%: %ecfon?’\%%ted-rﬁ%g ég;rtlon of

t he "upper Foner 40 are arran

C rtaln arts o ich f
%@*%9959 bR G Ophes Sofi il a7d e Wy Shpefkthar
when the chain 342 is driven to npve in the direction
332 ARRlYIRG2 REWPWEFd faree ORdhg firsipeqal saBdesylinpdewnward
and | ower sprockets 338, 340. 20 Furthernore, a first
msement abthe fiest oedalling Hzr BedwEbis erqubp@ham&t kethe first set
338 and the | ower sprocket 340 passes over a spring

of spidetet alrangeanenicd®? to3rmdve Wh trehdir@dtivinaY Niserideerdtatingj the
in the chain 342. 17 As shown in Fig. 3(a) and 3(b),

whee| §&%R§t Psciah kurﬂ%r@ﬁélhﬁ@@hé ﬁ/h%@ﬂﬁ?@ﬁrﬁg m&tich oﬁlﬁé%mg
portion of the chain 2 opposite the first portion

thd'hotiBR! It thé Gheel 320,

The second set of sprocket arrangement 324 is driven by the second pedalling
bar 306 and includes an upper sprocket 338 and a lower sprocket 340 arranged
approximately below the upper sprocket 338. Teeth of the upper and lower
sprockets 338, 340 are arranged to mesh with certain parts of a chain 342
which forms an endless loop around these sprockets 338,340 such that when
the chain 342 is driven to move in the direction Z, the movement of the chain

342 rotates the upper and lower sprockets 338, 340.

Furthermore, a first portion of the chain 342 between the upper sprocket 338
and the lower sprocket 340 passes over a spring loaded idler sprocket 344

which maintains the tension in the chain 342.
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bet ween the sprockets 338 and 340 of the second set of
sprocket arrangenent 324. Applying a downward force
on the second pedal 310 results in a downward 5
novenment of the second pedalling bar 306. This in turn
drives the chain 342 of the,second set of sprocket
arrangenent 324 in the direc{ion Z, hence rotating
t he upper_.sprocket 8.0f the sec set sprocket
A PRONBERES 33 She L 15% neldhe BF0aRnG B Bbe 3B bGRmadied to 2
first set of sprocket arrangenent 322 and the upper
segskretion 38 the chaia 3dZ-eprpsilettheffirgimastier of ther ehajp Pdat
324 are 10 connected via the interconnecting shaft
be@&en the sprockats 338fardhddQiphive sgmoodiset of S olEt afmengement
second set of sprocket arrangenent 324 is transmtted

320 Apslyingredowhwars forte 3A&hefsekbbAd petat 3 $@tedifits in a downward
sprocket arrangenent 322 and thus the upper sprocket

. ¢ ' o

T oD e S R dting BACSUE TR KRGS #iPghiin 342 of
the first . set of sprocket ar engnt .322. t ve 15 .

therSeqasde 2 pBip S aREnGRm bl 209 TG 4 Skiion 2 JrGeicdiating
330, in turn propelling th wheel 320 into notion or_.

thendrratsiprgckel & 3gutfitos SBEORY, sl FleArogke arTEnGesR Al Since
of pedalling bars in pedal assenbly 300 to

ther wppan spsodret S8tafthe Bicst seo ofrbprogkekamangarearind22and tiee
pedal | i ng bars 304, 306 in the pedal assenbly 300 is

upperesprodiestt 33 oftthe saevrdBERt 0bEprobketcareamgerdsrt 3MarA 2
connected to themrespectively. In other words, the

chhrhsdted QAthel iﬁ&ré@{ne%g\f}\lg GRBAMEDES thP W&tafon bPtHL P dpfocket
the top position even en both the chains 334, 342 in

1,SSi Y| i
3%%\%1; \Ai!i/'ger aé%c@ﬁts%@et%z g@&%&%éﬁbggﬁgﬁ §2Q % Hgnght}’e%nto the upper
sprocket 328 of the first set of sprocket arrangement 322 and thus the upper

sprocket 328 of the first set of sprocket arrangement 322 is rotated as well. This
in turn drives the chain 334 of the first set of sprocket arrangement 322 to move

in the direction Y, hence rotating the wheel sprocket 330, in turn propelling the

wheel 320 into motion or increasing the motion of the wheel 320.

3. Connection of pedaliing bars in pedal assembly 300 to transmission system

302

The upward movement of the pedalling bars 304, 306 in the pedal assembly
300 is independent of the movement of the chains 334 and 342 connected to
them respectively. In other words, the first pedalling bar 304 can move upward

to return to the top position even when both the chains 334, 342 in the
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bar 306, and vice versa. The arrangenent of the
pedal I i ng bars 304, 306 and the chains 334, 342 to
achieve this will now be described, with reference to
the first pedalling bar 304 and the chain 334 in the
first set of sprocket arranggment 5 322. It should be
appreciated that the sane arrangenent applies to the
con edal | i bar, 306 and the chai,n 342 in

raEB R iocly G Rebeins diGR AbRrvaad.by the seftand pedaling
preferred enbodi nent, the pedalling bar 304 and the
bandit anshviee ¥ensp. dhverareanaerpentafdhe pedallingrbass 384ndP6 and

as shown in Figs. 5(a) and 5(b) using the conponents
thehahaing B34 342 th adiege thismplbnewthe desgritiesle withimeferd6@ to the
a chain guard 404, a sprocket 406, a spacer 408,

firkepedalgng $30 303 dirhthélohaiP384 irtfke first S6tst %)l@eke‘itaﬁar@ﬁrgement
418, sprlngs 420, a gear unit 422, bolts

H A R o
SN R RS NS TR —

dal ling bar 304 and the charn 334 of the first set
_3 i-sprocket arrangenment 322 as seen fromthe top of
the bicycle 200. As shown in Figs. 5(a) and 5(b), a
shaft of the gear unit 422 is connected to the 20
sprocket 406 through the first pedalling bar 304 to

Inethleqwefemeedsembolishedt) the pedalliigabar 304 ahtehe vhain 384 are
wheel of the gear unit 422. The sprocket 406 is, in

céh’rﬁébted i eh&s otdriin bhRarh&l A5 SBdwh th Fldso486)%009@3i )ising the

to nove together with the sprocket
t
CéﬁPﬂﬁgﬁ{Sh 15 iht’f‘éedafr?%ég@%wg@%ifsar et %ﬂuéﬁéﬁrfgram
guard 19(534? a gp]rlotcké'tZZOé, a spacer 408, bearings 410, a key 412, pins 414,
locks 416, stops 418, springs 420, a gear unit 422, bolts 424 and a cover 426.

The chain guard 404 is configured to prevent derailing of the chain 334.

Figs. 5(a) and 5(b) illustrate a 3D view and a cross-sectional top view showing
the connection between the first pedalling bar 304 and the chain 334 of the first
set of sprocket arrangement 322 as seen from the top of the bicycle 200. As
shown in Figs. 5(a) and 5(b), a shaft of the gear unit 422 is connected to the
sprocket 406 through the first pedalling bar 304 to allow the sprocket 406 to
rotate together with a wheel of the gear unit 422. The sprocket 406 is, in turn,
meshed with the chain 334 to allow the chain 334 to move together with the
sprocket 406 when the sprocket 406 is not rotating. Bearings 410 is located

within the first pedalling bar 304 around the shaft of the gear unit 422 to



facilitate the rotation of the shaft within the first
pedal I i ng bar 304 as the wheel of the gear unit 422
rotates. Locks 416 | ock the teeth of .the wheel of the
gear unit 422 to cause the wheel of the gear unit 422

to rotate in only one directtgﬁn. 5 Figs. 6(a) to 6(d)
illustrate the operation of e assenbly of Figs. 5(a)

and 5 . . As shown jn Figs. 6( to,6(d), as.the
foiita Bl aietng 6 shoh Wil @Le8oad ha Sb A doe avpeo
A, the locks 416 lock the teeth of the wheel of the
obfibgroaaiiunit4l? miatespkecksnd 16 laskithe égetbfof the wheet ol thietgear
422 fromrotating. Therefore, the sprocket 10 406
ucib#A2 ¢o eduse theehgebof theigeat 2t 42 200aveate édl ohlyasne direction.
rotating as well. Since the sprocket 406 is connected
to the first pedalling bar 304 via the gear unit 422,

[ noves downward together with the first pedalling

It
s PRB oo STURISMINTIY onARIRON e as SFAEEPES! siardso)
sprocket arrangenent 322 downward. 15 On the other

hand, during the upward novenent of the first

pedal | i ng_bar_ 304 in_ the direction B as shown in Fig..
ABEIPWNiRd 19h iR tr Stheagy the finghpedalling bar BPéds depressed in the
rotate. The sprocket 406 is hence free to rotate al ong
diréetiarhAi thedaadkso# 16 hekithe seethsaftthewhset ot thet gear unit 422 and
arrangement 322. As a result, the novenent of the

pRvent et whAB6! ¢iihé geiah daRA2RfFEm btating. ThesidHe! thY sprideket
chain 334 of the first set of sprocket arrangenent

10 4?%%)%%&@8 th itk elgtiegﬁ‘ilt b gs BRveRtil FBMEDIARNPS weE.'e 8ince the

( shows a si ied view of the novenent” of t
sEioRbL FRER AR 18 Sl nldHR B S O UM A2z,
nﬁ;&%%@%ﬁ%é@t éﬁﬁmiﬂg‘ﬁ‘@# pned';ill%g ga(rag04.tljpwg cgoivsr/r?vtvard
movement of the sprocket 406 in turn drives the chain 334 of the first set of
sprocket arrangement 322 downward.

15
On the other hand, during the upward movement of the first pedalling bar 304 in
the direction B as shown in Fig. 6(d), the wheel of the gear unit 422 is free to
rotate. The sprocket 406 is hence free to rotate along the chain 334 of the first
set of sprocket arrangement 322. As a result, the movement of the sprocket 406

20 is independent of the movement of the chain 334 of the first set of sprocket

arrangement 322 as the first pedalling bar 304 moves upward.

Fig. 7(a) shows a simplified view of the movement of the first pedalling bar 304

of the propulsion system 202 according to the preferred embodiment of the
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a first position to a second position through an angle
of 45 degrees. Fig 7(b) shows an efficiency plot of

t he propul sion system 202. As shown in Fig. 7(b), the
overall efficiency of the propul sion system 202 is

hi gher than that of the 5 prﬂpuIS|on systemin a
conventional bicycle (as shown in Figs. 1(a) and

. th | si.o s m 20
pdreht invePbap; A% PP i o aE the hl oetishiBE ! 208 haies from
on the pedalling bars 304, 306 in the pedal assenbly
adingt pasiipnole a segrndpesition thyough angndle of 45 stearers. \h'h@é’(b)
320 of the bicycle 200. 10 Although the propul sion
shyws am effiGieheys plot oh thdegoputsich sgstem 2024 showal in Fig. 7(b),
enbodi nent, many variations are possible within the

trfs:@mawfefﬂd@w ¥ tHE présuliohl syshen 20gas htghea 1188 tHaR@f the
reader, w thout departing fromthe scope of the

pidb‘(ﬁﬁ&h %83’@% m‘% ﬁg%?tlﬁ% b@/@l@%g 'shbfMh HF;?@SQ' nir@aﬁbﬁ&' 1(b

syst em aced arl at Ion a

nbl.
Ffegﬁém 2B SR S 578 auﬁﬁythata
p&ﬂ 10 or the pedal assenbl 1102 as shown in
Or%la gdop th?r@d@ﬂmgatearéﬁi% |~°>P6ﬁwb1%ee@@ls%sf8ieﬂé&y 300

Tr ansm ssi on system 802 20 Referring to Fig. 8(a),
cn bpurasistated yripeniagg fdrse sh dvnwbesh32@ oﬁﬂj\aablpﬁdeIZOO
assenbly 300" and a transm ssion system 802. The
transm ssion system 802 of Fig. 8(a) is a variation
of the transm ssion system 302 of the preferred

r
A SRS kst S b

eg'@rgltdfrpon , lgfé}s/\r/\?ar'r’e a{f%n§%’?§ pogg‘.l%[ \Q/ﬁﬁlangFchbé of\Me claims, as will

be clear to a skilled reader, without departing from the scope of the invention as
claimed. For example, the transmission system 302 may be replaced by a
variation as shown in Figs. 8(a) and 8(b) whereas the pedal assembly 300 may
be replaced by the pedal assembly 902 as shown in Figs. 9 and 10 or the pedal
assembly 1102 as shown in Figs. 11 and 12. The variation will now be

described.

Transmission system 802

Referring to Fig. 8(a), a propulsion system 800 is shown comprising a pedal
assembly 300" and a transmission system 802. The transmission system 802 of
Fig. 8(a) is a variation of the transmission system 302 of the preferred

embodiment. The pedal assembly 300’ is similar to the pedal assembly 300 of
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The transm ssion system 802 includes two sets of

sprocket arrangenents 804, 5 806 which are not

i nt erconnected unlike those shown in Fig. 3(a). The

transm ssion system 802 is al so connected to the

bi cycle frame (not shown in ,Figs. 8(a) or 8(b)) using

sui tabl e connecti ng neans. f%e first set of sprocket

ar e t 804 of the trapsm ssion system802 is 1 .
P& Plngat o Perameimasl G FAVE e aEIe Teienar mygmerals, with

and this will be elaborated later. The first set of
adgifier e Prigte: angenent 804 i ncl udes an upper sprocket

808, a wheel sprocket 810 and an idler sprocket 812

whi ch are arranged with a chain 814 in the sane

manner as the first set of sprocket arrangenent 322 in

Th8eranshrAgsioh system 83 iridé2wf sétBfRbeddket ftangements 804,
enbodi ment. The wheel sprocket 810 15 is in turn

822 m@i g {lgt i? }1 e wh eee#él@g ﬁ@%ang hhséf Og‘{d.ci@cfltié'r ?Qa%.rr'léh? not
i [ . 8 . F im .
oG e e e PB4 B BB B B4 (B8 S

enb ?i nment, the portion of the chain 814 between the
F|g§tga)s%r%@»é{5' suitgfye copnestdMeansSspr ocket 810
passes over a spring | oaded idler sprocket 820 which
mai ntains the tension in the chain 814 of the first
set of sprocket arrangenent 804. 22 As shown in Fig.

TRédirst ddbef Bprackepadahyemenbddd 30the transmissRet Sdtdrn 8026s
portion of the chain 814 between the upper sprocket

affdfgéd o bBairivBhdy asﬁrsg@)l@ah@ﬂaa-baréeal é(ﬁd‘%iémﬂl%@%tébrated

force on the first pedal 308" results in a downwar
B TRl S5 PSP RO aPTind s of Dot s
a&@‘fn%t{ iﬁg){goékré? 8\4\'8 %%ld asr{o {d?é:rks?:)trgc oet %f1 Ztﬁﬁicﬁ iarrg tarrsa%tgegfwith a chain
814 in the same manner as the first set of sprocket arrangement 322 in the
transmission system 302 of the preferred embodiment. The wheel sprocket 810

is in turn connected to a wheel hub 816 which is in turn connected to the wheel

818 and the bicycle frame (not shown in Fig. 8(a) or 8(b)).

Furthermore, similar to the transmission system 302 of the preferred

embodiment, the portion of the chain 814 between the idler sprocket 812 and
the wheel sprocket 810 passes over a spring loaded idler sprocket 820 which
maintains the tension in the chain 814 of the first set of sprocket arrangement

804.
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arrangenment 804, in turn propelling the wheel 818 into
notion or increasing the notion of the wheel 818. The
second set of sprocket arrangenent 806 of the

transm ssion system 802 is 10 driven by a second
pedal I i ng bar 306" and al so % cl udes an upper sprocket
822, a wheel sprocket 824 a an idler sprocket 826

arranged wit hain 828 in a ner which is

AGhEB P RlacPlar. tiRarst il b S0 S exareciod i ifeneption of
804 of the transm ssion system 802. The wheel

thepehair 8l 4deiwgen the: uppesrrosket &18 arp il iker sprocket812.
arrangenent 806 is al so connected to the wheel hub
ABpiyingraeowmneedrd I6rceudn Biedirstipéda r3080 resultsds at dewnward
unidirectional clutches with each unidirectional

midviehfdht dF tranGRe pteaamﬁgw SOW. tihiLaieOthet dHaiNB44!to move in
sprockets 810 and 824. Furthernore, the portion of

828 t
BB RERBEL R MWLl AsH o B8 et b procke
aTanGPTERY Biten WAL RRFLASDS V4 & TAar AapHoR RE Mcrsasing the
tension in the chaln 828 of the second set of sprocket
matioaRidhe mthegh818.As shown in Fig. 8(a) and 8(b), the
second pedal ling bar 306" is connected to the portion

of the chain 828 between the upper sprocket 822 and
the idler 23 sprocket 826 of the second set of

Thprseekat sat oPagetRat arfigerent 80676f the tEb?WﬁYi@élénfs‘yét‘e@n 802 is
on the second pedal 310" results in a downward

NS S S, Wl o 22
a%*iea%'? SRR Bk a® P b 7o R Lt "gaé@ 63 in a
TBF Vilah o BTRGE FiAgeop! RIreiAst ol SPHE b AITaROBIepk 804 of
thméhtergasnéilsgi'on system 802. The wheel sprocket 824 of the second set of
sprocket arrangement 806 is also connected to the wheel hub 816. The wheel

hub 816 further comprises two unidirectional clutches with each unidirectional

clutch arranged to operate with each of the wheel sprockets 810 and 824.

Furthermore, the portion of the chain 828 between the idler sprocket 826 and
the wheel sprocket 824 of the second set of sprocket arrangement 806 also
passes over a spring loaded idler sprocket 830 which serves to maintain the

tension in the chain 828 of the second set of sprocket arrangement 806.

As shown in Fig. 8(a) and 8(b), the second pedalling bar 306’ is connected to

the portion of the chain 828 between the upper sprocket 822 and the idler
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As it can be appreciated, with the above arrangenent,
the wheel 818 is driven separately by each of the
pedal | i ng bars 304', 306" and its correspondi ng 10
sprocket arrangenments 804 and 806. Since the upper
sprockets 808 and 822 of t first and second sets of
sprocket arrangenents 804 and 806 are not
i nt er.c ecte an .ad a tage,of the transm ssjon .
RPLReTaDs he Sasdiarat OF padel Ak Bee rRECH0S Astlio o
second sets of sprocket arra ements 804 and 806 can
dewnyardfareq onribe ﬁ@ﬁ@@%tple?al 11‘69 pesdis insx dawnwagd pnovement of
Referring to Fig. 9, a bicycle 900 is shown conpri sing
the sedald Eeskadimg lyarSIﬂIB’. Tihis nives tlae chains8280f the ddvend set of
pedal assenbly 300 of the preferred enbodinent. A 20

spregRét areghgdresntad0d ftempedah tis aradtion 20Rehse sdtemi%itﬁb wheel
Figs. 10(a) to 10(c) in which Figs. 10(a) and 10(Db)

s%ﬂgggﬁﬁéﬂ Spfgm:ia;’s%;cggnacstét BP&brotkeVSmah ém@nfro m fturtnlrﬁkgrgpelling

asse as respectively een

rgihediifie B kiR lor ibsronginaife fnaten.alife3RRedials. 00

as seen fromthe left side of the bicycle 900. 24 The
pedal assenbly 902 includes a first pedalling bar 1004
and a second pedalling bar 1006 with first and second
Apdidzansbe eppresiated Owith dhe abheel arrasggment tbe wherh 818 dsidriven
assenbly 902 includes an alternating device conprising

separatele bg @achcf ithg peyaliegbasy 804, 3061 ard ite gotreysdnding 2
for operably connecting 5 the first and second

sPrReRb Arshdranentsdh Meé§0§rnc$hﬁe %%Bbf SpRlckbfiRB08 8 and 822 of
pi voting l'ever 1012 is attached a pivot Int orm

th%fflrét BM QLcond sets of sprocket arrangements 804 and 806 are not

interconnected, an advantage of the transmission system 802 is that the

positions of the first and second sets of sprocket arrangements 804 and 806

can be adjusted independently.

Pedal assembly 902

Referring to Fig. 9, a bicycle 900 is shown comprising a pedal assembly 902
which is a variation of the pedal assembly 300 of the preferred embodiment. A
magnified view of the pedal assembly 902 is shown in Figs. 10(a) to 10(c) in |
which Figs. 10(a) and 10(b) illustrate cross-sectional views of one half of the
pedal assembly 902 as respectively seen from the rear and from the top of the
bicycle 900 whereas Fig. 10(c) illustrates a 3D view of the pedal assembly 962

as seen from the left side of the bicycle 900.
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1014 and each end of the pivoting lever 1012 is in
turn attached to one of the pedalling bars 1004, 1006
such that a downward novenent of the first pedalling
10 bar 1004 would result in the upward novenent of the
second pedal | ing bar 1006, d vice versa. As shown
in Fig. 10(b), the pivoting Tever 1012 is attached to

t he |vot 1 that allows th vot i n
The peflaldissritiy soBaiadRs kel péiaifnt bir Tod Roe
1014. Fig. 10(a) and 10(b) further show the first
Perdalbng bﬁg%@@ withdigst Qﬁfb'éeCthQ Bedris 10688tand H1baitaghed
| ever 1012 via an eye bolt 1016. Alternatively, the
respectialy. Tite fedalradsembdyp DA enclbgesan atteniadingtdevice somprising
rotatable about the end of the pivoting | ever 1012.
af\intbRRNPEEMId BgstbRVEAVIAG bivotiry Rvab o012 fatbgdigbiyicedhecting
1014, the eye bolt 1016 twi sts such that the first

th%elﬂéi 4hd8e85Hd @Q@ﬁlhﬁ%%@%@@ ha%*o%lr egar di ess of

the position o Ivoting lever 2. The first
pedal I i ng bar 1004 renai ns horizontal because of the
application of a vertical force on the first

edal | i n bar 1004, the direction of the vertical
ﬁ%P@@“B H@e pivgqHag é‘?ﬁ’%rél()ﬂ? 'ﬁ@lttﬁeh%‘i’ & pqivatdn thesform of a pivot

| ongi tudinal axis of the first pedalling bar 25 1004.
10 apd ieacb cngr of therpl\tm@gslet@rntog?é@anItuwngattﬂnheﬂdowne of the
connected on the other end of the pivoting |ever

pédddling Barsshoov) 1006Fsgh. thaD& alowanwhrdl Ghbyemehieofithe Sikst pedalling
pedal ling bar 1004 is held in place 5 against the

bﬁr* Y@IM MBulErUItID e BwardHovikht 3 thetsSdiridSeddiZty bar
pl aced between the nut 1018 and the first pedalling

16@6 Wﬁcé%ﬁg ow the first pedalling bar 1004 to

nove ong t | ength of the eye bolt 1016 as the
pivoting | ever 1012 pivots about the pivot 1014.
Al ternatively, the nut 1018 can be repl aced by

As shown in Fig. 10(b), the pivoting lever 1012 is attached to the pivot 1014 in a
way that allows the pivoting lever 1012 to move along the length of the pivot
1014. Fig. 10(a) and 10(b) further show the first pedalling bar 1004 to be

attached to the pivoting lever 1012 via an eye bolt 1016.

Alternatively, the eye bolt 1016 can be replaced by any member that is rotatable
about the end of the pivoting lever 1012. As the pivoting lever 1012 pivots about
the pivot 1014, the eye bolt 1016 twists such that the first pedalling bar 1004
remains horizontal regardless of the position of the pivoting lever 1012. The first
pedalling bar 1004 remains horizontal because of the application of a vertical
force on the first pedalling bar 1004, the direction of the vertical force being

substantially perpendicular to the longitudinal axis of the first pedalling bar
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any fastening menber and the spring 1020 can be
replaced by any resilient 10 elenent. Alternatively,
the eye bolt 1016, the nut 1018 and the spring 1020
can be renoved and the first pedalling bar 1004 can
be directly connected to the,. pivoting |ever 1012 via
a spring or any other resilient nenber to acconmobdate

igration of the first pedal ling bar 1004 due to
180 The Siomiotsirs fod Tre seRond BadalingbapdPod soanssiacianetne
ivoting lever 1012. The second pedal ling bar 1006 15
ofher epard dhe pivadinghevest 2. end of the pivoting | ever
1012 in the sane manner. The pedal assenbly 902
further conprises a stopper 1026 connected to the
bi cycle frame of the bicycle 900 of Fig. 9 and

Aarsvh@mﬁﬁ Ri§s. pf(R!é?Bﬁd Y b@o)pﬂﬂ-;ahrlst pedalfAg %a19@64?§‘ﬁelﬁQH§)lace

from novi ng eyon a partl cul ar position duri ng t

%% H%gﬁ%\é@(@%@%@gﬁ 612 Bgeqf Rl?td?d1 Fan& g‘cg .{1?;%205 is place

i cycl rame by conn ng one

Bl b Ao, O, S5O Bl B D i

the bicycle frams The Pl vot 1014 of the pedal 26
bas $@Ph e maye glengisleagthval theme bath1 Qiﬁzgs e piyeting lever

bi cycle frame by suitable connecting neans.
1012 pivadd Bboutt the pivotdtO 180 Miermmativiehs tike ast h@t8 cars be replaced by
possible to the point of connection between the first

any fastesingnental hhdshdapend 4020 chBUe repiatddsy Bhy védiient

frane so as to mnimze the anbunt of hori zont al

h I
e%ﬁr@ﬂ%@{at@ewl ﬁu{ %%ébgl@ggg §2@|@2@é ghéedd@ b\wg{rﬁg 1020 can

R HRAEAERG RS s i R 0 b e v
oBel Ly A i e
any migration of the first pedalling bar 1004 due to the movement of the first

pedalling bar 1004 and the pivoting lever 1012. The second pedalling bar 1006

is connected to the other end of the pivoting lever 1012 in the same manner.

The pedal assembly 902 further comprises a stopper 1026 connected to the
bicycle frame of the bicycle 900 of Fig. 9 and arranged to prevent the pedalling
bars 1004 and 1006 from moving beyond a particular position during their

downward movement.

The pedal assembly 902 is connected to the bicycle frame by connecting one
end of each of the first and second pedalling bars 1004 and 1006 to a rod 1024

which in turn passes through the bicycle frame. The pivot 1014 of the pedal
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10 Pedal assenbly 1102 Referring to Fig. 11, a bicycle
1100 is shown conprising a pedal assenbly 1102 which
is another variation of the pedal assenbly 300 of the
preferred 15 enbodi nent. A magnified view of the peda
assenbly 1102 is shown in Fi$§. 12(a) - 12(c) whereby
Fig. 12(a) shows a 3D view of the pedal assenbly 1102

as see omthe left of the ellO h)
aSte B 207 §dhoudeniasmaportns 1GAE e WhTs daat by Sutible
assenbly 1102 as seen fromthe top of the bicycle 1100
cemnpctinggneans. djrefarahly. threpivehphoie i Blased alaiese @slpossible to
assenbly 1102. 20 The pedal assenmbly 1102 incl udes
tHei paitit ehcbrsmetion bebdedh thefilsaand k20andpddalliagbang 1004, 1006
first and second pedals 1206 and 1208 attached
ah@ #Rebicy¥iel framé e adPrRIMInimzEeiHe! a/mé&%faHofi&ohfm Imis\Rment of

an alternating device conprising a | e gear ;
I g the first an

ﬂ?%@%ﬂgﬁ g ?ﬁ?ﬁgeg Q% §59§§§§ﬁg¥g 1204. | n peda

assenbly 1102, the interconnecting systemconprises a

set of baffle gears including a first baffle gear

1210, a second baffle gear 1212 and a centre baffle
Agétacfambqappae%teghmﬁrabqvq#rg%ngqn@ral) reggires thy use péonly a

pedal | i ng bars 1202 and 1204 in pedal assenbly 1102
singe campecenicas thetinteréonrsctiagdystern,tbabist tHeepigeting lever

1210 and 1212 respectively and the first and second
1002 f Mhegsfares tHid Horamenisht Laartee éasilytrianufaeres add rhaintained.
the centre baffle gear 1214. Hence, a downward

novenent of the first pedalling bar 1202 results in

an anti-clockwi se rotation of the first baffle

Pedal assembly 1102

Referring to Fig. 11, a bicycle 1100 is shown comprising a pedal assembly 1102
which is another variation of the pedal asserﬁbly 300 of the preferred
embodiment. A magnified view of the pedal assembly i102 is shown in Figs.
12(a) — 12(c) whereby Fig. 12(a) shows a 3D view of the pedal assembly 1102
as seen from the left of the bicycle 1100, Fig. 12(b) shows a cross-sectional top
view of the pedal assembly 1102 as seen from the top of the bicycle 1100 and

Fig. 12(c) shows the components of the pedal assembly 1102.

The pedal assembly 1102 includes first and second pedalling bars 1202 and
1204 with first and second pedals 1206 and 1208 attached respectively. The
pedal assembly 1102 also includes an alternating device comprising a baffle

gear arrangement for operably connecting the first and second pedalling bars
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10 gear 1210 (as seen fromthe inner surface 1210a),
which | eads to a clockwise rotation of the centre
baffl e gear 1214 (as seen fromthe inner surface
1214a) which in turn leads to an anti-cl ockw se
rotation of the second bafflﬁ7gear 1212 (as seen from
the inner surface 1212a) ce the second pedalling
connected to the second baffle gear 1212,
15@% aa§t1A206| Brrofiaassemily 4403 theratereprnacting syafem somprises
gear 1212 results in the upward novenent of the second
asetiaf bafflg gears imiuding ladirskhaifle geac @i 8, aisenond bafflecgaat 1212
pedal | i ng bar 1204 is depressed. The above
and zasgerevdfflalgeand 2tthe first and second pedal | ing bars
1202, 1204 to alternate between the top and bottom
positions. 20 The pedal assenbly 1102 further
conprises a stopper 1216 connected to the bicycle

pr event thgg ﬁé%lﬁ n%)}’gtgreg ef%g‘_‘gag%sa@g’ga# Qaﬂ‘?(ﬁg{ﬂ ;ﬁ%dal
ﬁ%%eﬁunﬁ&p%rtéfc‘é%'g%?ﬁ % bprgdsriss fefiaeds a2t hand

stopper 1216. This can not onlg cushi on the inpact of
12he resneséivelyanddfediist ard seensisebaffle genrs 6269 andel 212 are in
pedal I i ng bars 1202 and 1204, the recoil of the spring

 twaroahecteddb ghe tentre baffer gsamt? Bf. Hdreee aatayynwargtmobement of

t he pedalling bars 1202 and 1204 are pushed agai nst

tHfrss bed@Rhg bad $209 easatsnh &ireanti-Bl8 cRwisatratatlopsst tRé first baffie
energy. 5 e pedal assenbly 1102 is connected to the

OB Y0144 088, o R A2 RO s oo

Flon LS i VBT Sebs 124165 8p8Y T RBepurrace 1214a)

bl th th f the invention as wi |l be
\A@Fcilzllp tu%bl\glagslég gg,qeqtéég lg\glggrrotatlon of the second baffle gear 1212

(as seen from the inner surface 1212a). Since the second pedalling bar 1204 is
connected to the second baffle gear 1212, the anti-clockwise rotation of the
second baffle gear 1212 results in the upward movement of the second
pedalling bar 1204. The reverse occurs when the second pedalling bar 1204 is
depressed. The above arrangement allows the first and second pedalling bars

1202, 1204 to alternate between the top and bottom positions.

The pedal assembly 1102 further comprises a stopper 1216 connected to the
bicycle frame of the bicycle 1100 of Fig. 11 and arranged to prevent the

pedalling bars 1202 and 1204 from moving beyond a particular position during
their downward movement. Preferably, a spring is incorporated in the stopper

1216. This can not only cushion the impact of the force exerted on the stopper
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For exanpl e, the propul sion system 202 may be used not
only in bicycles but also in other vehicles such as a
scooter 1300 as shown in Fig. 13. The propul sion
system 202 may al so be used in other vehicles such as
a trishaw or 15 a pedicab. The propul sion system 202
may al so be used in a wheel air and a user nmay

t he e v the pedal ling bars
1348 85106 BEaBIRG1par1 208 Aneiot 2 e recalcal dhepRing 6an also help
8(a) to 8(b) show the transm ssion system 802 to be
tpeacover sgmeefdheenarpi lngt when the pedaliog bats 1202 and 1204 are
transm ssion system 802 may be positioned such that

pushed afainkythevstopperpi 2106, Wiehkce tprevaititg) a &it8l los8ef energy.
transm ssi on system 802 being disposed fully within
the circunference of the wheel 818. An exanple of
this is illustrated in Fig. 14 whereby the

SR e A B

agH AN WARes O DR 12 b7 Fo d ARG edradold 1212 and

maxi m ze the length of the pedalling bars. Wth a

1204 g%?fpe%alwtp.th@ bisyele fm@eaafgh@ beqyplmb‘rmmf tig. fihe
pedal s (and hence the pedalling bars) have to nove to
propel the wheel forward by a particular distance 5
decreases and this creates a greater nechani cal

FaetHeniagstionsuire RysemIe withlr theudpest the iviendiBh a‘%fwﬂl% clear
pedal s on the pedalling bars are shown to be fixed

tdESRilled rb9qd2. the positions of the pedals may be
agjugfab% along t he pedalling bars by the use of

| evers, pistons, screw threads or any 10 ot her
sui tabI e adjustnent neans. Fig. 15 illustrates an

alternative to the arrangenent of the pedalling bars.
For examp}e the propulsion system 202 may be useg not only |91 bicycles but

also in other vehicles such as a scooter 1300 as shown in Fig. 13. The

propulsion system 202 may also be used in other vehicles such as a trishaw or
a pedicab. The propulsion system 202 may also be used in a wheel chair and a
user may propel the wheel chair by moving the pedalling bars 304 and 306 with

his or her hands.

Although Figs. 8(a)l to 8(b) show the transmission system 802 to be partially
overlapping with the wheel 818, the transmission system 802 may be positioned
such that it is fully overlapping with the wheel 818, the transmission system 802
being disposed fully within the circu.mference of the wheel 818. An example of
this is illustrated in Fig. 14 whereby the transmission system 802’ is fully

overlapping with the wheel 818'. In fact, it is preferable to position the
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Al t hough the pedalling bars are shown to pivot about a
ful crumnearer the front wheel of the bicycle in Figs
2 to 14, they may al so be arranged to pivot about a 15
ful crum nearer the back wheel of the bicycle. As shown
in Fig. 15, first and seco pedal | i ng bars 1502 and
1504 are arranged to pivot about a fulcrum 1506
near er . a back el 1508 of a bicycle 1500. The
t’%’&@ﬁﬁﬁéﬁbsﬁem%@ @%%%ft?é(’(ay as eopeihle fromithe thanglas0fithag
bars 1502 and 1504 can extend to the maximumlimt of
bickelefframe sofas thempkinyze thellogth shihe padallinghbareeWdth a longer
stronger mechani cal 20 advantage suitable for
pedalied bandghe begls thyslgh Whith tetgedaldh@md 9sndeoiae. pedalling
Furthernore, the pedalling bars 1502 and 1504 may be
AAGE G0 Widve BTbropei etINgs! TETd Y bhRichtrdidd
bggsze?rblgso‘%m (E%et\%eenéa I?eigerst pegal 12?1%‘0“%5 lé\tbp?% st

' : a .ASS I 516

IfEsat Ag s Jaael el RE i G RBrAde

pedal I i ng bar 1504) shown in Fig. 15. The assenblies

1514 and 1516 are attached to the top tube 1518 and

the down tube 1520 of the bicycle 1500 via chains
Fughermerepaliheugihihe pesitonsseldhsinagalsign theypadaling barsare

positioned 0.2 netres fromthe seat 1524 of the
showy ¢ befx@d imirigse 2stot tik tiie pbaitions loé theepedalbenaebalagjustable

1510, 1512 and the seat 1524 of the bicycle 1500 is

alohgIRe pedalifgarps BYitRaLekf fevids, pistos3serelv feads or any
(dependi ng on the body hei ght of the user). Also

M ka8 labkYadi Mpddnem downwar d di st ance noved by
Oegcﬁ o?gt hagj%&gg]aelns 15%%, 1512 is about 10 0.32 netres

and the | owest point which each of the pedals 1510,

1512 reaches is about 0.10 netres above the ground.

These di stances are ergonomcally chosen to fjt a

Figy ri"tb%we%ﬁm%t&m@ttveggéhaiagﬁaas@erserksg tReapgdalling bars.
adapt ed
Although the pedalling bars are shown to pivot about a fulcrum nearer the front

wheel of the bicycle in Figs 2 to 14, they may also be arranged to pivot about a
fulcrum nearer the back wheel of the bicycle. As shown in Fig. 15, first and
second pedalling bars 1502 and 1504 are arranged to pivot about a fulcrum
1506 nearer a back wheel 1508 of a bicycle 1500. The advantage of this is that
the length of the pedaliing bars 1502 and 1504 can extend to the maximum limit
of the frame of the bicycle 1500. This can achieve a stronger mechanical

advantage suitable for propelling the bicycle 1500 with a heavier load.

Furthermore, the pedalling bars 1502 and 1504 may be arranged with an
adjusting means comprising a first assembly 1514 (between a first pedal 1510

and a first pedalling bar 1502) and a second assembly 1516 (between a second
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to suit the built of the user. 15 Figs. 16(a) and

16(b) respectively show a magni fied cross-sectiona

side view of the first and second assenbliesl514 and

1516 and a cross-sectional view of a portion of the

first assenbly 1514 as seen % om di recti on D whereas

Fig. 17 shows a 3D view of e first assenbly 1514.

%ﬁ The first assenbly 1514 caonprises a connecting
PefineriZ a2, Seaon@Bﬂeﬁiawﬂs|basér504iebqwam Figh 12 JTlh@tweewbhes

menber in the formof a carriage 1608. Alternatively,
1914 and ullsd Sareatiashedtto thatop tubehtlriS-amd the dawn 16i0=t 1620 of

be replaced by any other suitable support frame. The
tHe bbisyclpeddD vid thains ¥822anged wi th the horizontal bar

1604 and the connecting el enent 1602 to urge the

hori zontal bar 1604 to follow 31 any upward or

downward novement of the first pedal 1510 The

AP e Rty 208 B AR Tl e
SEe! S DBISHCIBAPOL MIFTEas rcdislamceiipsweBDane pedals 1510,

arranged to be novabl e al ong the pedal ling bar 1502

16h2 @ugﬁhe sealise24pf he bigycle 150§ isehbsen toberipsraxgmataly 0.15
assenbly 1612. The assenbly 1612 conprises a drum 1614
tcad.@ metps (deperatimgonthe bodig heightd ¢k user)adlisogirefdiably, the
position of the carriage 1608. The spring nechani sm

mEXFAuinSddWnwafPaigRhcenblas bl ke ch Qﬁ ﬁh@ﬁédéi@ol%mo 1 91 2 is about

first end of the pedalling bar 15 shown in Fig.
s R

is aobout% ‘96 umtrlefsslafboveqﬁe grounc} +hese distances are ergonomically
chosen to fit a human body although these distances can vary and be adapted

to suit the built of the user.

Figs. 16(a) and 16(b) respectively show a magnified cross-sectional side view of
the first and second assemblies1514 and 1516 and a cross-sectional view of a
portion of the first assembly 1514 as seen from direction D whereas Fig. 17

shows a 3D view of the first assembly 1514.

The first assembly 1514 comprises a connecting element 1602, a horizontal bar
1604 and an adjustable member in the form of a carriage 1608. Alternatively, it
would be apparent that the horizontal bar 1604 can be replaced by any other

suitable support frame. The first pedal 1510 is arranged with the horizontal bar

1604 and the connecting element 1602 to urge the horizontal bar 1604 to follow
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i ncludes a handl e 1620 and when rotated in a first
rotational direction, is arranged to coil up the
cabl e 1618 which pulls the carriage 1608 thereby 15
conpressing the spring nechani sm 1616, hence novi ng
the carriage 1608 in a diregtion Cto any desired
posi tion along t he pedallingf ar 1502, and a | ock of
the dru 14 is configured to Lock the handle 1620 to
anf,aoEs] PEAORBLRIS TTpveam Of MRS Degal 1 STtbr Neceratel bar
causes the spring nechani sm 1616 to deconpress and to
1804ts inHerrcairangeré witboBe fisstenadiallingebdri 1302 terurgefthe fiest
pedal I i ng bar 1502 20 and |ikew se, the | ock may be
pedalling bat $662 tdfolloar amyagpwafD8r dbwawardemiveatent of the
position along the pedalling bar 1502. In this way, it
h&iesHt sl by Ay eci ated that the carriage 1608 may be
noved to any position along the pedalling bar 1502 to
suit to the user's preference. 32 In addition, an
adj ustable elenent in the formof a collar 1610 (See

e Sarritinol S0 P e MNGEISA PPN PoOaling fged 503

nove toget her W|th the carri age 1608. . Wien a user

thequgh thequseighinnadivstiop devise eamprising the agsembly11512. Hee
connecting el enent 1602, together 5 with the

assemblyrittdl2 domprissda drmme@MoawdAals@singﬁnéd\mksmﬂﬁm arranged
downward force on the first pedalling bar 1502 at the

topadjost e pditicicsf thetospeagd NE08aTtéd aging AféZhanideth 1H$6 is
first pedalling bar 1502 (driving point 1606)

arrs%c]ﬁ td'Biasthd cgﬂ;w@mos {@gﬁﬁ?@}r& ooéf th%efdbr@bfbar 1502 (a

I ng ar 150 To 1 ncrease anount

APl TR e Trha e r%%cﬁ%r‘i‘t Pl s artaisd by 2

y, fromthe ful crum 1506, The further the_carriage
cq 881 6J8annecting the cariagea1808 odhediem 1814 Jhedog 1614

the [arger the npnent
includes a handle 1620 and when rotated in a first rotational direction, is

arranged to coil up the cable 1618 which pulls the carriage 1608 thereby
compressing the spring mechanism 1616, hence moving the carriage 1608 in a
direction C to any desired position along the pedalling bar 1502, and a lock of
the drum 1614 is configured to lock the handle 1620 to the desired position. The
handle 1620, when released causes the spring mechanism 1616 to decompress
and to bias the carriage 1608 towards the first end of the pedalling bar 1502
and likewise, the lock may be used to lock the carriage 1608 at any desired
poéition along the pedalling bar 1502. In this way, it should be appreciated that
the carriage 1608 may be moved to any position along the pedalling bar 1502 to

suit to the user's preference.
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generated by the force at the driving point 1606 about
the fulcrum 1506 and in turn, the |arger the anpunt
of force transnmitted to the transm ssion system 302'.
Therefore, the carriage 1608 and the collar 1610 are
usual ly noved further 15 away,fromthe ful crum 1506
when the bicycle 1500 is reqUired to nove across a

difficult terrain or u 0 and,

G AR ReAn Gicfate Plasblutin Tontorin a colerth i ey 16(0) i
nearer the ful crum 1506, even though the first pedal
anrgnged te berfaeable lwtanayd lengtk of thehorzordaihardd4 anmkis further
di stance the first pedalling bar 1502 alternates

atranged to analet togethrep with the caenageit 608. | Whdreahaek enbresh
1508 of the bicycle 1500 remain the sane. This all ows

dbA@wias€ force drefial firasd il 1%'10hm&ébrmércﬂn§ R ABY6 L together
required to push the first pedal 1510 downwards in

\/Jith'tﬁe %ilgg N B5F 664, rpw@s ﬁéxgng/ggcgée ‘r"ﬂff% éggﬁ’? gr on vHIvEﬂg force

are usudl l'y nove
; bi dt acr
o“ﬂﬁ%{'ﬁs fpeep'eﬁ%ﬁ o 1303, e it ok Pobfart Refwest Mecearriage 1608
assenb conpr|S|n t he connecting 5 el ement

angdbe Hh‘d Reﬁé”'ﬁérhaiéﬁ_’pgl dﬂwﬂgmmt)mqaagewang V0 @ dowmavard
first pedal 1510, is arranged with the top tube 1518

meovenerd o dloen ficsh lpedaEEEQ bafr 1602. Ho dryarkesd f0amotheof force
connecting element 1602 is engaged with the chains

trhbgaittesd 1ootheaekrsmid§ion systent Be2Cimai difrid§el 2668 @ndithe Wolar
respectively attached to the top tube 1518 and the

1@@?’%& s eliraRnef a@vB fn§ ﬁjléf%gpﬁ‘% nﬂgé‘%ﬁ'ﬁ‘ufé?@élcarriage

sprockets 10 1 06, 1816, spacers

4
r 82 keys

1B88 09801818 1 501 AERL MBI T, B8l oen

ggﬁlﬁ%%g%ggﬁp%g}g@gégq gﬁylhg%ﬁ)‘@otg { gf)aebolu?%ﬁe ?qurutrr? ?588%‘@ in

turn, the larger the amount of force transmitted to the transmission system 302'.

Therefore, the carriage 1608 and the collar 1610 are usually moved further

away from the fulcrum 1506 when the bicycle 1500 is required to move across a

difficult terrain or up a slope.

On the other hand, when the carriage 1608 and the collar 1610 are moved
nearer the fulcrum 1506, even though the first pedal 1510 alternates through a
smaller distance, the distance the first pedalling bar 1502 alternates through
and the amount of revolution in the back wheel 1508 of the bicycle 1500 remain
the same. This allows the user to pedal faster although more force may be

required to push the first pedal 1510 downwards in this case. Therefore, the
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illustrated in Fig. 18. This arrangenent allows the
rotation of the chains 1522 in wunison in a direction
E when the first pedal 1510 is urged downwards and the
15 rotation of the chains 1522 in unison in a
direction F when the first al 1510 noves upwards
as the second pedal 1512 at e opposite side of the

bic cl 1500, (not. s in Fi 18) i,s urge
RS SN ot 151028 pebly B0 s arel hadulcrya 1506
connecting elenment 1602 wth at |east two chains 1522
whgd the bicygle: 15Q0s regrised ée smoveossross smogth teria. t o
rotate together in synchronization and 20 cooperate
with the at | east two chains 1522 so that the
hori zontal bar 1604 can remain in a horizontal

FrRPIBLillIrdias Ablvehetfibstt A3 eblpt 5@@%@6@’&&:&9 the cBRR¥&tIAg
ig. 19, the connecting elenents 1602 and 1902 of the

elehiét 1209 r?oet‘h%%r%ﬁm’yar%glg gtﬂtéé &@#‘lhe.ﬁast Dpedal 1510, is

respectlv y are engage

o 48 Y e G0 8 B oo

Al t hough the above anly descrlbes t he arrangenent
ThecRBBRCtngSlemant 189<d$rgngaged yithaheohairys 1342 paipgilocks

1510, the first pedalling bar 1502 and the chains
18622ndithe chains!| b A2ecargpp e respeactivedy attachadhtoethe top tube 1518

arrangenent applies to the second assenbly 1516, the

ane tandowndabe 1520 of the bRyelentbqiedsihg inugs 1804, 1f8¥, 3pebckets
the chains 1522. Preferably, whenever the carriage

19@@81 &fs, fsbscéﬂsfféoaaﬂ%%b ar%?@é181§51%2§ougésﬂuﬁits°ﬁ‘81i hfgo2

l'ength of the first peda I ng” bar he carri age

S P 1404°582 ﬁfeh%zsésegﬁa@efopezﬁse.*%a%ag?&%ﬁbﬁﬂﬁhsre%
o BRSBTS B80S k35 i the orcer
|IIBgt?'Lteerdalg IF(?g t108 afdhlsu zﬁratnlgqgmce?\{ glllc?v%se th1e6|908tat|on of the chains 1522 in
unison in a direction E when the first pedal 1510 is urged downwards and the
rotation of the chains 1522 in unison in a direction F when the first pedal 1510
moves upwards as the second pedal 1512 at the opposite side of the bicycle
1500 (not shown in Fig. 18) is urged downwards. Note that it is preferable to
engage the connecting element 1602 with at least two chains 1522 and at least
two sprockets 1806, 1816 arranged to rotate together in synchronization and

cooperate with the at least two chains 1522 so that the horizontal bar 1604 can

remain in a horizontal position parallel to the first pedal 1510.

As shown in Fig. 19, the connecting elements 1602 and 1902 of the first and

second assemblies 1514 and 1516 respectively are engaged with opposite
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- together with the collar 1610 when the first pedalling
bar 1502 and the horizontal bar 1604 are aligned
along their | engths. The sane applies when 15
adjusting the carriage and collar of the second
assenbly 1516. Figs. 20(a) agp 20(b) respectively
illustrates a magnified cross-sectional side view of
an alternative adjusting nmeans conprising an

side &f g P%’"Fﬂﬁggj tagge@af?}rrglngztbefogn&cgw glanaentstli6pe and
second assenbly 2004 whereas Fig. 20(b) illustrates a

1902 to mwyede ©@PPosEe direelienst. a portion of the
alternative first assenbly 2002 as seen from
direction G The alternative assenblies2002, 2004 are
simlar to the assenblies 1514, 1516 and thus the

Aﬁﬁ@@?mﬂ{é gbéVe gnhug distRbO&iHe/ SrrangehiBht BstwedPthe 8 Hksembly
are th

abelled wt e sane reference nunerals with the
o e ¢ : . : . _
1800 B eqd 0. LIELERLI M EBr 554 8 A8 chains 1522, 1
I ' fi nbly 2002 b dt
st bR Reiaten el TSk ATaeMeAPAles thihd segand
i s being adj usted alogf?alenﬁ‘fh of the pedalling bar

agsgypbly 184 6 thaweesandpedal Ag(1B) the srepndspedatiing/bar $304 and the
attaching the carriage 1608 to the horizontal bar

chaiog 158kt Rrefecabiyechenev2dtite catrageatGO8apithedisstf assenttdy 1514
5 second alternative assenbly 2004. Variation in the

isedjusted Glion@ tieelehginemthbtiRst pddallidtebar PEURTIRES cBRriage of the
system 302" and in the alternating di stance noved b

y
SISPGSBS A, ABUSeR ARG e KAb of g Fropd ppdaling
] t hea lies - 1516, 0 Fi.g..
ok S5 TR S Bou R ST B and B B i inges
issggpcgggin?a%gl?/l tLIens mbea}rltS isla gozpraqura]b?eotdfo adjust the carriage 1608
togethef with the collar 1610 when the first pedalling bar 1502 and the

horizontal bar 1604 are aligned along their lengths. The same applies when

adjusting the carriage and collar of the second assembly 1516.

Figs. 20(a) and 20(b) respectively illustrates a magnified cross-sectional side
view of an alternative adjusting means comprising an alternative first assembly
2002 and an alternative second assembly 2004 whereas Fig. 20(b) illustrates a
cross-sectional view of a portion of the alternative first assembly 2002 as seen
from direction G. The alternative assemblies2002, 2004 are similar to the
assemblies 1514, 1516 and thus the same parts of the alternative assemblies
2002, 2004 are labelled with the same reference numerals with the addition of

prime. Instead of being fixed in position, the horizontal bar 1604’ in the
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bei ng arranged to pivot about a ful crum 1506 nearer a
back wheel 1508 of the bicycle 1500, it should be
appreci ated that the assenblies 1514, 1516 of Fig. 15
and the alternative assenblies 2002 and 2004 of Fig.
20 may al so be used 15 when %ye pedal I ing bars are
arranged to pivot about a futcrum further away from
alrhefie et SSpembly 43 B1o e Suhaind f e toggther i the
pedal | i ng bars 304" and 306" are arranged to pivot
capiage 15080 ps therates s beingrasgijusied plangpanlengsh ivhthe pedalling bar
818" and may be arranged with the first assenbly
186X 4As shdwinhia Fegc20(t)dbisdstachicled®y attadhiveg tHe sarfiage 1608’ to
manner as the arrangenent of Fig. 15. Figs. 22(a) and

thedhzonta War @03 WitR S EorMETttSERIde The één@é\@ggfieé I the
first assenbly 1514' of Fig. 21 with Fig. (a)

. i n . t. . " .
SRR Ehalith batOy. 200 VRlighof i id AdREnS ot ggsmited
illuystrating the 0 sition. of the carriage 1608"
te e e is R Stes 692 and dpiealedfalingtisEhos moupg by the
.as shown in Fig. 23, the adjusting device may instead
firsp apelisegond pedalsst Y 2 K2 cantia aghigved psing é%e atietnative
2304, a piston rod 2306, a first tube 2310 and a
assaroblies 2002, 2904, in\the saaia masnpuap thedssembiies1514,51516 of
tube 2310 of the piston 2302, the carriage 1608"' is
Figoued in a direction H along the length of the
pedal I i ng bar 304""' and the reverse occurs when air is
punped into the second tube 2308. It would be
appreci ated that the adjusting device of Fig. 15 10

AR . SBTBL3RoA U 15500 SRR ABBARY 18k 1467 e 1504
bgi%(éharpaendgaeldl tionpqvgtaarboiurt] athuPc?'Um21 §0% r}e4ére¥ gebra%k wheel 1508 of the
bicycle 1500, _it should be appreciated that the assemblies 1514, 1516 of Fig. 15
and the alternative assemblies 2002 and 2004 of Fig. 20 may also be used
when the pedalling bars are arranged to pivot about a fulcrum further away from
the back wheel of the bicycle (for example fulcrum 208 of Fig. 2). For example,
as shown in Fig. 21, the pedalling bars 304" and 306" are arranged to pivot
about a fulcrum 208" further away from the back wheel 818’ and may be
arranged with the first assembly 1514’ and the second assembly 1516’ in the

same manner as the arrangement of Fig. 15.

Figs. 22(a) and 22(b) shows magnified cross-sectional views of the first

assembly 1514’ of Fig. 21 with Fig. 22(a) illustrating the position of the carriage
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may be nore than one pedal on each pedalling bar, the
pedal s arranged to drive the respective el ongate
menbers at respective driving points. 15

Al ternatively, the pedals may be totally renoved and
the pedalling bars may be ‘%gressed by exerting a
downward force on the pedallThg bars directly

0 thIS no e preferred. A thou

1%@% Y"Hgﬂ N§ gPENG r é@ eEANBESeqs @ngrftig af 2 3» '"Ustrat'ng the
reqtangular in shapes 20 in Figs. 2 to 24, they may be
pesiiom obtheisarmiagayl 698 wedtsincthel spiigt 16 168 s sompinasseads
sufficiently long to extend froma position bel ow the
handl es of the bicycle frame to the chains in the
transm ssion system 37 |In addition, each of the

Auteﬁretw@nnagtsha@nsusrii@% qﬁe %amsﬂﬁaaievﬁ;%sﬁapluhsqéaége prise a
902 and 1102 can be used alone or in conbi hation vvln]w

p%ﬂﬁ\o%(? ?El éhf Bls%mg{:tug refiﬁﬁln %g:;igfgﬂgroﬁ%%nﬁ irsk tube

rnance i cycl

237048 %sé’?fe%%;\yﬁﬁtéﬁgogvmef%@?ﬁ' ng%iéégﬁ%%pg petiige 2310 of

t he pedalling bars 304" and 306' can be directly

tf&aﬂﬁm%@f dhe rarriaes HO®1is mamed 8pa direstier H aleng the length
because the inertia of the chains 814 and 828 will be

of i pedallingbare3d4! and dlee (¢\®rss peears whery alrés puipedsatoethe
can be done for connecting 10 any of the pedal

s@@@rﬁmﬂbbe;aac%o& wouli B&apsretiaeed tHrnshe ela:mﬂngxﬂebe@ t®g. 15

exarrple of this is illustrated in

m%ﬂxgyg% B .Lséqsé 6 28h) t@%d ggg&a&ééém 9%612304

0 the alns espec
Al ternatively, the assenbly in Figs. 4 - 6 can be
replaced by a unidirectional 15 clutch attached to a

Aftﬁgl?gh onfy one pedal is shown on each pedalling bar in Figs. 2 to 14, there
may be more than one pedal on each pedalling bar, the pedals arranged to
drive the respective elongate members at respective driving points.
Alternatively, the pedals may be totally removed and the pedaliing bars may be
depressed by exerting a downward force on the pedalling bars directly, although

this may not be preferred.

Although the pedalling bars are shown to be substantially rectangular in shape
in Figs. 2 to 24, they may be replaced with any suitable elongate member that is
sufficiently long to extend from a position below the handles of the bicycle frame

to the chains in the transmission system.
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38 dains: 1. A propulsion systemfor a vehicle, the
propul sion system conprising: a transm ssion system
arranged to propel at |east one wheel of the 5
vehi cl e; a pedal assenbly having a first and second
el ongat e nmenbers pivotably gpnnected to a ful crum
each of the first and second el ongate nenbers bei ng
configured to alternate between a fiyst position and a
I adJHAN peRh Siherptegrannecting sypiemef Be Rfad pssimplies 300,
gropel the at |east one wheel; 10 wherein a relative
983 @nd bx2weambe mised ialene ania carbinatien withaare omeobepbthe
with respect to the fulcrum forns an angle of |ess
otHeainteBbrohegtieg systeths. A propul si on system according to
claim1, wherein the relative angle between the first
and second el ongate nenbers, with respect to the
fulcrum fornms an 15 angle of |ess than or equal to 45
[ - [ t [
A%?)? ;c’?r‘ﬁﬁmi’%rfo%rrgn%@do% ggﬁ%ﬁ‘%’%ﬁ@%@ﬁg %cfj c8n§é8t'ir{8 t%\e pedal

er conprisin eVl

arra rge the first and cond el ongate nenpers
2SS & BeErmteioh SVefns e02 e Bsrar o ToRwS. 4 -6,

20 4. A propul sion system according to claim 3, _
theheedalling Rarsa3Q4 angt 306 cae\Recdirectlygenngstedatorthe shains 814

i nterconnecting system having: a sprocket; an idler
ap@B28kespectivelyBBecause the inertia of the chains 814 and 828 will be low
in low performance (low speed) bicycles. The same can be done for connecting
any of the pedal assemblies 902 or 1102 to the transmission system 802. An

example of this is illustrated in Fig. 24 which shows the direct connection of

pedalling bars 304’ and 306’ to the chains 814 and 828 respectively.

Alternatively, the assembly in Figs. 4 — 6 can be replaced by a unidirectional

clutch attached to a sprocket.
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a chain arranged to cooperate with the sprocket and
the idler sprocket; wherein the chain is configured
to urge the first and second el ongate nenbers to nove
in opposite directions to each other about the
fulcrum 5 5. A propulsion s §ten1according to claim3
or 4, wherein the alternatin% device conprises a
?econd i nterconnecting system having: a pivoting
Yams: . and wherein the first and second el ongate
menbers are connected to respective ends of the
pi voting | ever, the pivoting |ever configured to urge
the 10 second el ongate nenber to the second position
1wWAgmopihisiohi systeralfong athicte ithe propulsion sy steng ednippisinge
first position. 6. A propul sion systemaccording to
cl ai mtl'i_ansfrrﬂ§§|8ﬁrsy§l%m)éh§h?8dQo bfsidl ia8 Wast BRERfHeel of the
arranged between”each he first and second el ongate
ers and 15 a respective end of the pivoting
ever. 7. A propul sion systen1according to claimb5,

further c ris a.rot member, arr.anged

bot wadieBLaRSemblheiid s P ArcedlEng S adaa Bembres piotably
and a respective end of the pivoting | ever, the

copRestas te afulepan, sachgfl thetfitshane seconthelenggieemembers being

respective end of the pivoting | ever, each of the
cenhfiguyad o aatrate betveeemg fiastl mns@idmaimm alsearid poisitioh to drive
remai ns substantially perpendicular to a direction of

thie fransmiseior §yeterBno @ashelAhe tab oath ORBIIRdIENDEr s. 40
8. A propul sion systemaccording to claim?7, further

cormw ;é\a Prdiftie At be %@é@ﬁe%[%ﬂ&%@c@ﬁ&\%‘?@a‘?@"h

of the first an secon elongate nenbers and

”ﬁlf\ﬁ@%%t Ztﬁgggrg%cgft%“g%ggér\é% ! rg'ns gvearngﬁe of Iless\%an 980 degrees.

2. A propulsion system according to claim 1, wherein the relative angle between
the first and second elongate members, with respect to the fulcrum, forms an

angle of less than or equal to 45 degrees.

3. A propulsion system according to claim 1 or 2, further comprising an
alternating device arranged to urge the first and second elongate members to

alternate between the first and second positions.

4. A propulsion system according to claim 3, wherein the alternating device
comprises a first interconnecting system having:
a sprocket;

an idler sprocket; and
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menbers to be novable along a |l ength of the respective

rotatable nenber. 5 9. A propul sion system accordi ng

to any of clains 5 to 8, wherein the pivoting |ever

is arranged to be novable along a |l ength of a pivot.

10. A propul sion system accoy ing to any of clains 3

to 9, wherein the 10 alternating device further

conprises a baff|e gear arrangenment having; a first

baf f# éﬁ@lé‘a?"%l'?g?}:LW %%Pﬁ%étef‘f‘”rt fhee%rﬁ’&g%arg%Fﬂf‘e'rd!e"éPkaetJ

second baffle gear driven by the second el ongate

menbwhereimthexcia@intis éopligured tgeuge thasfiist andsecona elangate

and second baffle gears and arranged to urge the
meeatsTd te hovgaineoppeisite directidmetcseacndthes aibbubthevfiatnumhe

15 first elongate nenber is being urged to the first

position. 11. A propul sion system according to any

preceding claim further conprising a first plurality

0 : driv j t :
5 FRETLE T SRR I Bai ond Undefi 8 ciRER device

lurality of pedals arranged to drive the second 20

cQinBfiset & SeeApdintatcarDestiod FYReBLRRYIRG dr i vi ng poi nt s.

12. A propul sion system according to any of clains 1

to 18 PiafingHeyercanfrising a first pedal arranged to

drive the first elongate nenber at a first driving

poi nwhargin the fiest and seedat] edongatg eternbert areecanimectesttond

el ongate nmenber at a second 41 driving point, and

respantvd endaef td pingtind Rvee the ipisingfleVéecdrifigeiredfflurge the
second driving points along a length of the first and

sé&ﬁ{?ﬁ%oﬁ SRk u@?w@gﬁémﬁec&?d pﬁig&gm!eﬁ!tna fﬁé&%l@ﬁ@eatg

according to claim1l ereln ositions of th

A S5 BEdANgRBhE ik lgR to the ful crum

6. A propulsion system according to claim 5, further comprising a resilient
member arranged between each of the first and second elongate members and

a respective end of the pivoting lever.

7. A propulsion system according to claim 5, further comprising a rotatable
member arranged between each of the first and second elongate members and
a respective end of the pivoting lever, the rotatable member being rotatable
about the respective end of the pivoting lever, each of the elongate members
having a longitudinal axis which remains substantially perpendicular to a

direction of a force exerted on each of the elongate members.



10

15

20

14. A propul sion system according to claim 13 wherein
the positions of the pedals are adjustable relative
to the fulcrumusing | evers, pistons or screw

threads. 10 15. A propul sion system according to claim
12, wherein the adjusting neghs conprises: a support

frame coupled to the pedal; d an adj ust abl e nenber
arranged to be novable along a_length of the 15
Bré%%fg'ﬁ?% %19'@3?{@5{0@0[?3%8? 9'%1'1%7 , SThR COMRTisiRgBesilient

coupled to the support franme and the respective
elemsnj &rengediatween eashraf the first amo\aatond eléngate members and
support frame away fromthe respective el ongate

theemrespectivelénd Af teopivbiing levey stbealioactherfitstgnd secdrid longate
15, wherein the adjusting nmeans 20 further conprises

MRS E38 bethalaRBeashd 8 If&?glhtﬂto?itlﬁ’e o eeHp® Pbthatdti @ ferh Ber.

a substantially horizontal position. 17. A propul sion
system according to claim16, wherein the mechani sm
conprises at least two chains and at |east two

sprockets, the at | east two chains -4 d the, D
9} B REP NSRRI ACCO TR IR 8BY 05 CBIBB &8t WASTRbgrpivoting
other to maintain the support frame in the horizontal
layes ist aroangerbto ke praygbliesplongs leneth ate eiveitng to any of
claim15 to 16, further conprising 5 an adjusting
devi ce arranged to urge the adjustabl e nmenber al ong
the respective elongate nenber. 19. A propul sion
16%&@6@@@@&@%&% taecariin@to ah@pbfBlakhs Bdo B whteinahs
t he
alternating device further comprises a baffle gear arrangement having:
a first baffle gear driven by the first elongate member;
a second baffle gear driven by the second elongate member; and
a centre baffle gear meshed with the first and second baffle gears and

arranged to urge the second elongate member to the second position when the

first elongate member is being urged to the first position.

11. A propulsion system according to any preceding claim, further comprising a
first plurality of pedals arranged to drive the first elongate member at respective
first driving points and a second plurality of pedals arranged to drive the second

elongate member at respective second driving points.

12. A propulsion system according to any of claims 1 to 10, further comprising a
first pedal arranged to drive the first elongate member at a first driving point and

a second pedal arranged to drive the second elongate member at a second
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adj ust abl e nenber is coupled to the support frame
usi ng an adjustable elenent 10 arranged to be novabl e
along a length of the support frame. 20. A propul sion
system according to any of clainms 15 to 19, wherein
the adjusting device conpriges a piston. 15 21. A
propul si on systenraccording o any of claims 15 to 19,

wherein . the ustin ri se
AR BRI Pikpsdot BhEELS fi ST S e rahiad Secone
towards a first direction; and a drumarranged to
drixing PPivds algngsa kanath pétisdlirst and sgreRe elangalppiesnilers. 20
the first direction. 22. A propul sion system accordi ng
to any preceding claim wherein the transm ssion
system conprises: 43 a first sprocket arrangenent
13rA @P&ﬁﬂsrbﬁ YRR lactoir) td Slamh 12nehaveReiheqositidi® of the

vehicle; and a first chain arranged to cooperate with

pé({l‘%s aré%ﬁ K& f&iktide (¢ wherein the first

ngae er I'S arrange to rmvetheflrst chain 5
which in turn is arranged to drive the first sprocket
arrangenent to propel the at |east one wheel of the
vehicle. 23. A propul sjon system.according to claim

1427 prpRYISIOR YAt .a&ﬁ%rﬁ'%t%éa'@ Stwéherefit figerositions of the
conprises: 10 a second sprocket arrangenent; an axle
pedalamge ddjustalyamelative he thaetderdmspsiog rkea\terarmaWQ&mmprew

and the
threads.

15. A propulsion system according to claim 12, wherein the adjusting means
comprises:

a support frame coupled to the pedal; and

an adjustable member arranged to be movable along a length of the

respective elongate member, the adjustable member coupled to the support

- frame and the respective elongate member to restrict the movement of the

support frame away from the respective elongate member..
16. A propulsion system éccording to claim 15, wherein the adjusting means
further comprises a mechanism arranged to maintain the support frame in a

substantially horizontal position.

17. A propulsion system according to claim 16, wherein the mechanism

comprises at least two chains and at least two sprockets, the at least two chains
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first sprocket arrangenent; a second chain arranged to
cooperate with the second sprocket arrangenent,
wherein the second el ongate nenber is arranged to nove
the 15 second chain which in turn is arranged to
drive the second sprocket arjangement, the second
sprocket arrangenent being arranged to drive the axle

89 the. A el ftn 0Bk G aHnoE opparaeih Braheinecds on

20 system further conprises: a second sprocket
maintaingegesurrartfearge dn hﬁb@%@ltakn@tﬁzn | east one
wheel ; and a second chain arranged to cooperate with
the second sprocket arrangenent; 44 wherein the
second el ongate nmenber is arranged to nove the second

18hAipropvilsioh dystdriaRco’ding foﬁéﬁl}eéf &lalrﬂ Misve 16)furiesrddinprising

sprocket arrangerrent to propel the at |east one wheel

| 3 to
any %?"é gt Pt (o T bR gl e
rth r corrg)rl ses a spring | oaded idler
es%’ oglgla%g'lgan o maintain tension of the first

chain. 26. A propul sion system according to any of

clainms 22 to 25, wherein the 10 transm ssion system-
further conprises a spring | oaded idler sprocket

19r Apngeulsionsystemiagcardirg i any of clainas 46don®, wheirein the .

A propul sion system according to any of clainms 22 to
adfastdble tieambeoigbupleaito the support frame using an adjustable element

arranged to be movable along a length of the support frame.

20. A propulsion system according to any of claims 15 to 19, wherein the

adjusting device comprises a piston.

21. A propulsion system according to any of claims 15 to 19, wherein the
adjusting device comprises:

a spring mechanism arranged to bias the adjustable member towards a
first direction; and

a drum arranged to pull the adjustable member in a direction opposite

the first direction.

22. A propuision system according to any preceding claim, wherein the

transmission system comprises:



5

10

15

20

an assenbly arranged to engage the chain to nove in
response to the 15 novenent of the first or second

el ongate nenber fromthe first position to the second
position and further arranged to di sengage with the
chain in response to the noy ﬁnent of the first or
second el ongate nenber fromthe second position to

the first position. 2 pul si o
acco?éﬁr?tthFFBC'ﬁtﬁrFﬁ"@?m%?@r@r%egHB pé%%%ntggft ?%35" one wheel of
arranged between each of the first and second chains
t%\tﬁrﬁa@haﬁ‘ﬂ the first and second el ongate nenbers
respectively. 45 29. A propul sion system according to

cl ai enfigst ahair? 8rranged ¢ tob perate withithg firstappodket arrangement;
gear unit conprising a wheel; a sprocket arranged to

r ot aivpeydih Ahé fifst at@fméthelgigaa”rréH@jéd t@ﬂ’ﬁoflé‘ fHdBist ch&in
arranged to engage the chain; at |east one ck

w;NJrﬁHQ 51 fsoar?écﬁ ol \)@htﬂﬁ f|r§’t’c sr}rfﬂ@(eg%ﬁ‘{ rl'éjyrﬁertt% R?éﬁélqhe at

one Ct I on € Sproc

the at | east gne | ock arranged such that (i) when
PREob e of RRedit

“fioves fromthe first position to
t he 10 second posi tion, the wheel of the gear unit is
prevented fromrotating, in turn preventing the
sprocket fromrotating and in turn allow ng the
23sAqropyision systeragecaiding thelairh 22n whereintbe trandmission
when the el ongate nmenber noves fromthe second
spstent fubthet eopeise§i r st position, the wheel of the gear

unit is arranged to rotate, in turn rotating the
a second sprocket arrangement;
| an axle arranged to connect the second sprocket arrangement and the
first sprocket arrangement;
a second chain arranged to cooperate with the second sprocket
arrangement, wherein the second elongate member is arranged to move the
second chain which in turn is arranged to drive the second sprocket

arrangement, the second sprocket arrangement being arranged to drive the

axle and the first sprocket arrangement.

24. A propulsion system according to claim 23, wherein the transmission
system further comprises:

a second sprocket arrangement arranged to propel the at least one
wheel; and

a second chain arranged to cooperate with the second sprocket

arrangement;
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15 sprocket about the chain and in turn allow ng the
assenbly to disengage with the chain. 30. A

propul sion system according to any preceding claim
wherein the transm ssion systemis disposed partially
within the circunference of e at |least 20 one wheel
of the vehicle. 31. A propul sion system according to

nsm ssi an i s d| posed
Fut 1 Yhéjeinhe shesnd Plnnll BiRDRS apahaed o sova e Second
wheel of the vehicle. 46 32. A propul sion systemfor
chaipavhieh & turpéds prrapaed t@ﬁng@ﬂteﬁe%wgwr@ph@t argangegagnt to
assenbly conprising a first pedalling nenber; and a
ptapeeh the stlieast ays vbeetohtheotedhicié o t he pedal assembl Y;
wherein the transm ssion systemconprises: 5 a first
sprocket arrangenent arranged to propel at |east one
wheel of the vehicle; and a first chain arranged to

SOR%féﬁdEloW «%rﬂ%g%%cﬁr% RELAY bt 8|%uﬂ§2‘9teté?2#b%rﬁ@r{he

the rst peda I's” arrange
rnis.a

o, drive the

uphiDissif %ﬁl%waﬁp%ﬁ%%@ﬂ?e? 3 SrBRdr e gt sprBefelauranges

one.wheel of the vehicle, 33. A propulsion system
top@itaintgnsign i dhediest chaier ei n the t ransni ssi on

system further conprises: a second sprocket

arrangenment; 15 an axle arranged to connect the second

sprocket arrangenent to the first
26. A propulsion system according to any of claims 22 to 25, wherein the
transmission system further comprises a spring loaded idler sprocket arranged

to maintain tension of the second chain.

27. A propulsion system according to any of claims 22 to 26, further comprising
an assembly arranged to engage the chain to move in response to the
movement of the first or second elongate member from the first position to the
second position and further arranged to disengage with the chain in response to
the movement of the first or second elongate member from the second position

to the first position.

28. A propulsion system according to claim 27, wherein the assembly is
arranged between each of the first and second chains and each of the first and

second elongate members respectively.
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sprocket arrangenment; and a second chain arranged to
cooperate with the second sprocket arrangenent
wherein the second pedal ling nmenber is arranged to
nove the second chain which is in turn arranged to
drive the second sprocket 20,arrangenent, the second
sprocket arrangenent being a?fanged to drive the axle

the first ket .. t. 34. A propul sion
28 P SioB TN B TR B T o 26, WS TB e ASsombly

system further conprises: 47 a second sprocket
CAMPHRG®Nent arranged to propel the at |east one wheel
of the vehicle; and a second chain arranged to
coopargeae unttdoniprisirgeaaviteedpr ocket  arrangenent; 5
wherein the second pedalling nmenber is arranged to

MoV eatdpposik@t aRdngelab otdfe GhithitRe WHR! bty éé"é}gﬁrﬁt érﬁd further

drive the second sprocket arrangenent to propel the

aﬁ‘én{;@&‘% efq@?%%(\ﬂgee}%héqﬁ. the vehicle. 35. A propul sion

system acc o ahy of clains 32 to 34, wherein

the 10, transm ssi on system. further, comrijses a sprin _

| oadabieraf 856 ik Aariot Eraloine g faiohths Seeenal shrgete in

the first chain. 36. A propul sion system according to
onlyyons diggcdioRs 32 to 35, wherein the transnmission

system further conprises a spring |oaded idler

spr otheespracketn iedgedrsunibamdithe af leasteorse tmekafrraryed such that

second chain. 37. A vehicle conprising a propul sion

syst €mwivarothdi ¢lgngSteangmbiee eeslicddrérh ahdirst position to the
second position, the wheel of the gear unit is prevented from rotating, in turn
preventing the sprocket from rotating and in turn allowing the assembly to
engage with the chain to move; and

(i) when the elongate member moves from the second position to the

first position, the wheel of the gear unit is arranged to rotate, in turn rotating the

sprocket about the chain and in turn allowing the assembly to disengage with

the chain.

30. A propulsion system according to any preceding claim, wherein the
transmission system is disposed partially within the circumference of the at least

one wheel of the vehicle.

31. A propulsion system according to claim 24, wherein the transmission
system is disposed fully within the circumference of the at least one wheel of

the vehicle.
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38. A vehicle according to claim37 wherein the
vehicle is a bicycle, a trishaw or 20 a pedi cab. 39.
A vehicle according to claim 38 wherein the vehicle is
a wheel chair.

46
32. A propulsion system for a vehicle, the propulsion system comprising:

a pedal assembly comprising a first pedalling member; and

a transmission system connected to the pedal assembly;

wherein the transmission system comprises:

a first sprocket arrangement arranged to propel at least one wheel of the
vehicle; and

a first chain arranged to cooperate with the first pedalling member;

wherein the first pedalling member is arranged to move the first chain
which in turn is arranged to drive the first sprocket arrangement to propel the at

least one wheel of the vehicle.

33. A propulsion system according to claim 32, wherein the transmission
system further comprises:

a second sprocket arrangement;

an axle arranged to connect the second sprocket arrangement to the first
sprocket arrangement; and

a second chain arranged to cooperate with the second sprocket
arrangement wherein the second pedalling member is arranged to move the
second chain which is in turn arrangéd to drive the second sprocket
arrangement, the second sprocket arfangement being arranged to drive the

axle and the first sprocket arrangement.

34. A propulsion system according to claim 33, wherein the transmission

system further comprises:
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a second sprocket arrangement arranged to propel the at least one
wheel of the vehicle; and
a second chain arranged to cooperate with the second sprocket
arrangement;
wherein the second pedalling member is arranged to move the second
chain which in turn is arranged to drive the second sprocket arrangement to

propel the at least one wheel of the vehicle.

35. A propulsion system according to any of claims 32 to 34, wherein the
transmission system further comprises a spring loaded idler sprocket arranged
to maintain tension of the first chain.

36. A propulsion system according to any of claims 32 to 35, wherein the
transmission system further comprises a spring loaded idler sprocket arranged
to maintain tension of the second chain.

37. A vehicle comprising a propulsion system according to any preceding claim.

38. A vehicle according to claim 37 wherein the vehicle is a bicycle, a trishaw or

a pedicab.

39. A vehicle according to claim 38 wherein the vehicle is a wheelchair.



