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FOLDI NG BI CYCLE

This application is a continuation-in-part of

ca-pending PCT_lnternational Patent 5 Application _No
PCT/1B03/ 01243, filed ogdYihG BIc3¢SE and entitl ed,
"Folding Bicycle", which is incorporated herein by
reference. Field Ot The Invention The present

| nvent | A %)é) %f!it?({nll a;f:ghfa nurat;ipltn-t?n-fegljf df n<9 |4 1¥gci’€% Irtltgfaxllatlonal Patent

can be a

nrf%e”e”*aqa%?w@ﬁéﬁ?ﬁ ﬁ‘l’idahhﬂw& Sa%ﬂ% i gFea, “Fotaing

advanta e of a relatively conpact arrangement for
st%‘Fl‘fé‘é Wbl@rl&ﬁ@@@@fatedrﬁmlﬁeyr @f%opul ar with users
W shing to reduce storage space, such as commuters,
recreati on enthusiasts, and canpers, anong others. 15
Known fol di ng bicycles have a nyriad of shortcom ngs
when conpared w th stanBirldlOf ThelIivendiong bi cycl es. For
exanpl e, known fol ding bicycles have a frame of two or

nore it GR&eniiiy o aBnddallEietiant Ifeldingfa¢ @84 thit can be folded into
tel escopically shortened. I'n some known folding

bi Cxeledy c&lﬁﬁacft Q}rgﬁgénféhﬂﬁﬁlfmﬁﬂﬁle@ ?& rRnd ur ther reduced

via renoval heit wheels. 20 In some conventi onal
bi cycl e fol d| ng j oi Ntg,, Eéﬁuﬁh;ﬁfé&dv@nﬁm central
area of the frane, SEI'C] ' nore of the

d t b d head tub
bg\gpi n?) 16YRbe o%}f‘;‘ g?agagvaﬁ‘)ﬁ%él §¥eagaﬂcﬁ aﬁlt%?r §%gaeﬁ§1ﬁ?vel% compact
that the frame's rigidit uced, i G
déﬁarl&eémnarf?rftmwt tra;s’éaéra.wdﬂ%& i RARRIRT WA ISEs arisltipe to reduce

stability.
storage space, such as commuters, recreation enthusiasts, and campers, among others.

Known folding bicycles have a myriad of shortcomings when compared with standard
non-folding bicycles. For example, known folding bicycles have a frame of two or more
pieces, which can be dismantled, folded or telescopically shortened. In some known
folding bicycles, the folded dimensions can be further reduced via removal of their
wheels.

In some conventional bicycle folding joints are situated in the central area of the
frame, such as within one or more of the down tube, top tube, seat tube and head tube, or
bearing tube. A disadvantage of such an arrangement is that the frame's rigidity is

reduced, which can detrimentally affect pedaling efficiency, and overall stability.
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1823870 1 WO 2004/ 054871 PCT/ EP2003/ 014564 Anot her

di sadvant age associ ated with such known fol ding
whr@yos43l i s that the joints that enabl e fol di POI/EP2V03/014564

devel op a gap, or "play" over a period of usage. This

play results in a bicycle that flexes, reducing

pedal i ng efficiency, as the force applied to prope

the bicycle is partially absorbed by the flexing

j oi nt s. Addthedddtddi Aitage! A8oditbdkStht ARABEIWRSToRIIFSBi @les is that the
weak points in the bicycle, and can cause structu

f bl Bat élﬁﬁltqul'dtﬂ)&t c%éa?{éﬁé?sﬂ]girg% 3}36@% T 3G de hgfil %E usage. This play

characterlstlcs ge Ist
ﬂlt@gn b hﬁ:rnglt% El’?eat Fl@)Ye% lfed pedaﬁ%%efrf ég}g Ea%ﬁ%? g‘Sré:e applied to propel

er t rames o
uces. .the_ergonom c
o el B PR Rocher oS b HERE cggy iy &EREGH ripints themselves
riders is. _a decrease of the 10 distance that can be
riARdN Wiak w%ﬁf%ate bigycle fgd ¢ caweocHER faibire.ciaglability or other
pedal i n efficiency, and decrease riding
Cnalﬁlg%qaghrgimg;@amc@np@@s favorabl e due to the
different position of front wheel and snaller whee
si ze cavwpatheddisalveteganisribdt ddovn dolthing pidyekes hdveefraheyrthat frequently
there exists a need for a folding bicycle that is
eragosmatiet ahdnythe Ganieo bf albbRpMHES standird onIPIdirR B YcYe. MHISis reduces
a unitary central frame structure, optionally can

beh¢ a@ehdnyic ls@itheiskyifol PriderC QRABEI oPTHiPRY RIFRY LideRNEA QEcrease of the
optionally can maintain its structural rigidity and

' r@l‘is@ﬂ{cb ttMatd&%pbct %dH&P%%eé?)hn%hd' Rfki ﬂlsy&ﬁfblndl:ﬁag decrease pedaling

Sunmary O The Inventlon presen I 'nven

A St Reel SRng h85kh R i B APLPERE B o dtren
eyt e%ﬂ%@%ﬂegi 98 Bl U B BB e by,
frame wi thqut any folding joints. The fol dabl e bicycle

of the LhpEiant thery existsoa, ngsdefosr adPlding bicycigatae initrganomically

gener al | o ) ) ]
comfortab}/e when riding, optionally has a unitary central frame structure, optionally can

be readily folded into a compact arrangement, and/or optionally can maintain its
structural rigidity and integrity despite repeated folding and unfolding.

Summary Of The Invention

The present invention alleviates to a great extent the disadvantages of known
folding bicycles, some of which are discussed above, by providing a bicycle that is
foldable into a compact size, while still having a central frame without any folding joints.
The foldable bicycle of the present invention, preferably is foldable while generally

providing a riding experience and durabﬂity of a standard non-folding bicycle.
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providing a riding experience and durability of a
standard non-fol di ng bicycle. 1823870 2 WD 2004/ 054871

WEMABRBO03/ 014564 One enbodi nent of the presePtT/EP2003/014564

i nvention includes a central franme assenbly of a down
tube, a seat tube, a top tube and a bearing tube,
wherein the down tube, seat tube, top tube and
bearing tube are substantially fixed relative to each

ot her. (hd EmBEdiABRITRAY preSdi ifeRHTH RcRESONEMHG] Frhflk A6kembly of a
characteristics of a non-folding bicycle. 5 The

f odHAPIuBe, o] RABRLS, PlopRicSSHAla bAYER LR wRARE AR, tube, seat tube,
P £‘jfaor asse nf (0] ga e

i nclude a fol dabl'e ffont- | fé, g I

r . ndl ebar assempl y.

A B R B R AR B0S TP gt TR drangoment
fe res .of the present invention, th . Oper ate

t oaRrFof gre iR PR 2 op b ind B i o

bi cycl r [ it for exanple  nore easily

tr a%s pgﬁeaﬁrgﬁ{&r‘ﬂg‘“%i Pg REASCHt B YRIGPR (optigrallynigrirdens faldgble front-
the front wheel on 10 its lower end, and is jointed at

orforke asserblp rin deldele gearavheel assspbhatndrs foldablé rhandlebar assembly.
fork assenbly includes |inking bars connecting the

uppléirough gacht of thesd assamblidst dre topBoneh dedturedof thiet present énvention, they
The joint can be operated to unlock and allow the

f rapetatd topdthass estnky thedolded sit€of B mmammc'y@é,%ndehﬁgrm@r example
direction of the down tube assenbly of the frame. The

damete eIy trafspdridld. r @H@oﬁ[o%ﬁleﬁ&mfﬁrmﬁelﬁﬂq éﬁ(ﬂﬁ‘ﬁé {I}\E lrf%nt wheel on

separated portions spaced apart from one anot
3 DD 55 PSB! o, B o o
SRR HeRRE LR p LR 2hS L BB vt
O R 1 s e ket o o
2 aPipshe i e iron O dhschooy G e of 2 s, The down tube

fol dabl e bicycle. In particular, the handl ebars are
metirthe drams prefanaldy ihas gwoowpktially beparated portions spaced apart from one

another. So, when the front fork assembly is rotated about the joint, the wheel can fold
into the area between the separated portions, thereby rotating into the center of the frame,
through the two spaced apart portions of the down tube. Alternatively, the wheel and
front fork assembly can be rotated 180° prior to being folded about the joint.*

The optional handlebar assembly also serves to reduce the folded dimension of
the foldable bicycle. In particular, the handlebars are mounted to a tube in a locked, but
unlockable fashion. When it is desired to fold the bicycle, the handlebars are unlocked,
and rotated downwards, preferably to a position that is within the area of the central

portion of the frame. In a preferred embodiment, the handlebars are fully turned 180°
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unl ockabl e fashion. Wien it is desired to fold the
bi cycl e, the handl ebars are unl ocked, and rotated

waelovmnnsesds, preferably to a position that is WCHEP2DI@14564

area of the central portion of the franme. In a

preferred enbodi ment, the handl ebars are fully turned

180 1823870 3 WD 2004/ 054871 PCT/ EP2003/ 014564 pri or

to folding, and the handl ebars are then unl ocked and

r opatreth fddmpansts tHeohsmdlgdassi ire GRed Mnlobkéd a/ fothial Cﬁo%vnwards to a
gripis on the left side of the central portion of the

f r poition ANehiah ehd BindapEh & &Hf iR 1L 5P o?'ﬁ?e ée'n&lﬂt poghgl‘?of the frame,

of the central portion of the frane.

I Y/ I
opkabatate it RSBSOS e o e

of e at the han

LP%%%@"%A%@W ol e LY %anng?e%.argaaﬁn Bty to:vards cach
the fol ded_ dinension o

£ h38e L B b g 15y % il Geraemo i thoathg hangle Erips cross one

ass Iy descends at an angle fron1beneath t he seat

t o? Trear wheel axle. Preferably the strut assenbly

includes 10 spatially separated, or parallel, bars,

bet weenl lhPetioneh gearewheakhase¢mbly ateniisemves té\fugther reduce the folded

| ocati on between the seat and the rear wheel axle, the

st dinensiers efthiefoidalelk ikyslea Thahikiempodiaseae mbdtint a88@B1yt deScends at an

| ocking assenbly is released, the rear wheel rotates

upangtedfsom bbsdatiehe séalp e thp adar &k}hbM axRD gr&%ﬁ@]yhﬂé §tr1ﬁfas§elﬂﬁ)1y includes
strut assenbly. In a preferred enbodi nent,

Cmﬁ&lyn@?&aﬁ:ﬁ bhpﬁawrﬁﬁgw&m@mcﬁ%ﬂb‘aﬁ%ﬁg ¥nounted. At a

usi ng dual transm ssion chains

| NbEHHIR YediRn Stlﬁ’é &%k?rﬁd hgqgﬁrmlep%\)gé 3}{@ tktr&toa%scfznf % ugggjgs a locking

t he rear wheel are u owar

d th
TR e 15 S el L 92 PR e
;h%:ﬁé%nQﬁegggaélsﬁ% nEa' areﬁ t )S/stliguﬁmggsé%ggkmp@%&gedaembodlment

ﬁults i n an additional transm ssion ) o .
€ compactness of this arrangement can be enhanced by using dual transmission chains,

with an intermediate sprocket. The chain stays, together with the rear wheel, are foldable
upwards toward the seat. To facilitate the folding of the chain stays and the rear wheel,
the transmission from the chainring to the sprocket is complemented by two sprockets
and a shaft, i.e. consists two chains in series, which results in an additional transmission
ratio. The shaft also serves as a pivot, around which the chain stays and the rear wheel
fold. The front chain remains between the front chainring and the intermediate sprocket,
on the shaft, while the rear chain remains between the intermediate sprocket and the rear
sprocket, and shifts upwards together with the chain stays and the rear wheel without

changing the distance between the front sprocket and the rear sprocket. In this
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rati o. The shaft al so serves as a pivot, around which
the chain stays and the rear wheel 20 fold. The front

W@ b@isis4senai ns bet ween the front chai nri ng andP@TiEP2003/014564

i ntermedi ate sprocket, on the shaft, while the rear
chain remai ns between the internedi ate sprocket and
the rear sprocket, and shifts upwards together with
the chain stays and the rear wheel w thout changing

t hembbdimante thelredrweless] ishetatddodbous e GatkBhe B8l shrB8ke §&kn folding the
sprocket. In this 1823870 4 WD 2004/ 054871

PGThEP2RRAR1 4564 chanhedis Rk rggr i
rotated about the inter mg’di at t(}elmts g?%‘cﬁ’gt“%g’ﬁé"f‘ ’ofsdlfoédéble upwards
t N@wa IPREE ae chal . ; . her. with th

o AR ek B e o B S S b SRl o 1 srocket
ridiqng. ik Ls transmtied.via a chain from ‘

- BBEREE A ToroBRASh It M b inte Becieseio Sprockes to
t hen Viﬁ 3 secggd chai,n fromthe internedi ate sprocket

t o B Vg sPIRRR matmred af the tepriwbes e I dhe ear whged &y removed, the
axl e. I% the rear wheel is removed, the length of the

bi leg&th ot thy biayelercan be Brrtherteduesd i thetfhlded positéen. posi t i on.

To reduce the width of the fol ded bicycle, the pedals

can al ske 1sdudedheiwifith pithe folded e yrde, thegreldald icarexiso iof folded.

present invention, a foldable tandem bicycle is

pr ovi ddu an jaliemhtesmbodange v thie prasemtcia tantion,edoldable tandem bicycle is
situated behind the front seat, and a 10 second set

ofprpédal. s In ship aerhgtatnt, |NsdcbRd ke de Mi@hEPBARIEMe fidnt seat, and a
second set of pedals is not necessarily required. For

eXxadandeet dfpRuA1S flptorady. hg tl?éjtgﬁﬂeg‘?ﬁrrﬁ%)éméﬁ{i i Q&Fﬁd et of pedals is not
position for receiving a second pas§engef’ s ee?, bes
A8l e, S B P B s o

conponen Irs n

SLASIAL by HIBSEEa SR B 1200 S

such as a child 15 seat, sket, briefcase hol der,
> $omefils orlnetts BEMS dtRedele T dition: ssmeteatis o the second seat
simla fashion and | ocation as the second seat.

or in ac{dition to the second seat, other optional components can be added, such as a child
seat, basket, briefcase holder, rack, etc. Such components can be attached in a similar
fashion and location as the second seat.

In a further embodiment, the bicycle can be equipped with a motor providing
torque at one of the sprockets or the chainring.

These and other features and advantages of the present invention will be
appreciated from review of the following detailed description of the invention, along with

the accompanying figures in which like reference numerals refer to like parts throughout.
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In a further enbodi ment, the bicycle can be equi pped
wWth a notor providing torque at one of the sprockets

w@eootlo®sthai nri ng. These and ot her features anPCT/EP2003/014564

advant ages of the present invention will be 20
appreciated fromreview of the follow ng detail ed
description of the invention, along with the
acconpanyi ng figures in which |like reference nuneral s

refer to like partSBHéfDHﬂ:lﬂ%t‘rfgn Of BB ivings\O

2004/ 054871 PCT/ EP2 rre Scription O

The Dr apichgsis B! i ] vy ' .
o oo L5 e e B G ALR  AB PR R eclince wit

in ' " 2 is a side view of a second
en%lg I'éSQI‘n: ln\'l:e#lg?

iment of the fol dabl e bicycle in 5 accordance

Wth t resent d.nventi nanel .andem_.f ol I i )
bi cycl g,ﬁﬁléls 3 pide aV“f:T’éétoginii §f %‘Pg‘?%%’e’étrrﬂngdh?rgﬁsaﬁe bicycle in
illustrated in FIG 2, show ng a second _seat tube, in
acte6PaRRe il R Pratent fiveatei npmelyri tardem foldebledisysley

side view of the enbodinment illustrated in FIG 1

i 11 ust riG: Ads e Hetail viswielthe ewbedinient illnsteatebinddfic 3, showing a second
the present invention in a folded configuration; 10

FI s8at t8bé, én accdutanéd with the podsetthieveatibmdi ment il | ust r at ed

in FIG 2, show ng the foldable handl ebar assenbly,

i n accdiiGadcis arkitl vidwe op Hies efibodine@nillusitited1dGFIE 1, Sllastrating the
detail view of the enbodinent illustrated in FIG 5,

shiewabR bidyele ih @bcdadtnge Wah tHeaRaenfinS&HdhYn A 'fblt@ecf Qhfgetation;

configuration, in accordance with the presen

i nvent igg; sl Fhlail Lidyw of bhditefiti 0F i i
enbodi nent il ust rlat7vécé7§ in tﬂfé@béqlmgﬁ%v%ﬂ{ﬁghfﬁén FIG. 2, showing the
QAR Rl HONL o[ R ARSRIBY, LN ifh BRLLL AN NGh Rl e

conti gurati on,

FIG. 6 is a detail view of the embodiment illustrated in FIG. 5, showing the
foldable handlebar assembly in a folded configuration, in accordance with the present
invention;

FIG. 7 is a detail view of the embodiment illustrated in FIG. 2, showing the
foldable front fork assembly in a partially-folded configuration, in accordance with the
present invention;

FIG. 8 is a detail view of the embodiment illustrated in FIG. 7, showing the front
fork assembly in a completely folded configuration, in accordance with the present
invention;

FIG. 9 is a detail view of the embodiment illustrated in FIG. 2, showing the

foldable rear wheel assembly, in accordance with the present invention;
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present invention, FIG 8 is a detail view of the
enbodinent illustrated in FIG 7, show ng the front

wo oook/oas3enbly in a conpletely fol ded confi gur BECT/8P2008/614564

accordance with the present 20 invention; FIG 9 is a
detail view of the enbodinent illustrated in FIG 2,
showi ng the foldable rear wheel assenbly, in
accordance with the present invention; 1823870 6 WD

2004/ 09487 10 RGTA&RP0R% JH o6 fvodithEat 1ﬁ19st1‘a§ed‘% et 2 Ishovg}mg the rear

view of the enbodinent illustrated in 9, shd

 NEhdef AsefBeFin aﬁiﬁﬂﬁhy é(')lﬂec? cBﬁiﬁ%ﬂrﬁLAny 1I1 oelcgc?r?ance with the present

configuration, in“accordance w
i nyegkih,en. FIG 11 is a detail view of a sprocket
arrangenent of the foldable bicycle in 5 accordance

wtht sent .inyventio

Cross- g:ggt il r}ﬁla ﬁfé?lg VIew, Pgﬁ/ SBfoGgetsi}F%‘&R‘@f’ma?fr%‘ﬁ Jeldable bicycle in
of the foldable bicycle in accordance with the
pr@%@ﬂ?ﬂcFW@ﬁb?Bﬁsﬁ%Wﬁn%n@ng lines 12-12 as shown in

FIG 11; FIG 13 is a side view of an enbodi nent of a

f ol dablFéGbi%gpca eropsmseqiierat detait wiew ofra sprockeharggesenttof the foldable
invention; FIG 14 is a side view of the enbodi nent

i [Higyster it adoidandel @ith 13 prebénti Shveatiom gakieh elonzolibahil2el 2 as shown in
bi cycle in accordance with the present invention in a

patGi al;l y folded configuration; FIG 15 is a side

vi ew of an enbodi nent of a foldable bicycle in

accor dang el Mstalkidelvew 3¢ aR ERBSM M hWENOIRBle bicycle in accordance with
the present invention;

FIG. 14 is a side view of the embodiment illustrated in FIG. 13, illustrating the
foldable bicycle in accordance with the present invention in a partially folded
configuration;

FIG. 15 is a side view of an embodiment of a foldable bicycle in accordance with
the present invention;

FIG. 16 is a side view of an embodiment of a foldable bicycle in accordance with
the present invention;

FIG. 17 is a side view of a motorized embodiment of a foldable bicycle, in
accordance with the present invention;

FIG. 18 is a side view of a tandem foldable bicycle in accordance with the present

invention;

FIG. 19 is a perspective view of a pedal in accordance with the present invention;

and
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FIG 16 is a side view of an enbodi nent of a foldable
bi cycle in accordance with the present invention;

WO-L@B4/044871i s a side view of a notorized enbodi netit/ER£003014564

fol dabl e bicycle, in accordance with the present
invention; 20 FIG 18 is a side view of a tandem

fol dabl e bicycle in accordance with the present .
invention; FIG 19 is a perspective view of a pedal in

accor daFice 204id eh% r RN AR bf b Eé’cf‘a‘i‘ il RBordaidditiBhd Bélent invention.
WO 2004/ 054871 / EP2003/ 014564 FIG 20 is a

per spect Wby E&Wgﬁ&edlatthgt\?ws%ﬁe cg%ll%?%)g lgig{l]r%g ax\i/c\aﬁ.hst Fer}sl%lregr;ere%rresentations

present invention. A e recogn zedt tgon e

I ' . ar ematic represen I ons . .
puion SR Bt AHEERIGY i BLRAP reesisEy, ésr@g% ﬁ}eih Fahapiite sizes or
t relative. sizes or |ocations of the

ehgﬁgﬁbggé Sﬁk?wgmﬁﬁ?%ﬁ1ed Description OF The

Invention In the fol | owi ng paragraphs, the present

i nvention will be R¢aded Beser QfzFhe Inyentig
exanple with reference to the attached draw ngs. ) ‘ .
Thr ougHB e folowingeparagrpphisothe présent prveftionrveidl Endscibent detail by
and exanpl es shown shoul d be considered as exenpl ars,

r avdveef example veith tefarertcatto Gresttachet] leaviings @htouighvif ik @scription, the
As used herein, the "present invention" refers 10 to

arpyefened efbodimeaniolst@ifle dbwhlhollVRNEdRileR8SE dxBRTlars, rather
herei n, and any equivalents. Furthernore, reference

t QhanddsiliniatibROASM MR (pPdse@finddABon. L ERED Beljeﬂlvﬁx'é "bfé?%nt invention" refers
t hroughout this docunment does not nean fhat a

ch@lafiPene B A é%ngl{ts BEHRASert tdelécrﬂﬁ)lec&j %gregnr,] %nd any equivalents.

referenced feature(s

Furthermore, reference to various feature(s) of the "present invention" throughout this

document does not mean that all claimed embodiments or methods must include the
referenced feature(s).

The present invention relates to a foldable bicycle including a frame geometry
providing various components in the same relation to one another both in the folded and
unfolded conditions. As defined herein "frame geometry" refers to the arrangement of
tubes that make up the bicycle frame. The relationship between the tubes comprising the
bicycle frame creates a specific overall "frame geometry." One feature of the foldable
bicycle of the present invention is that the frame core preferably is of a unitary
construction, i.e. containing no joints connecting moving parts.

Referrihg to FIGS. 1, 13 and 15, one embodiment of a foldable bicycle 10 of the
present invention is illustrated. This embodiment of the present invention comprises a

core frame assembly 12 including a single down tube 20 or preferably including spatially
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The present invention relates to a foldable bicycle
including a franme geonetry 15 providi ng various

weewpomsnt s in the sanme relation to one anot hePChBP1003/014564

the folded and unfol ded conditions. As defined herein
"frame geonetry" refers to the arrangenent of tubes
that nmake up the bicycle frame. The relationship

bet ween the tubes conprising the bicycle frane

Cr &phiatedalowiefubbd ¢69VENAkL! seatl 1BEDS5ILWE Y- 15 %a bearing tube 30,
feature of the fol dable bicycle of the present

| NYB&GEiOfhe! Sovbd Albet E@ géa@%oec% etoﬁrﬁtag rl%b!ﬂd 'bgannljﬁ fibe 30 are in

unitary 20 construct I on, taini

Co rt fer

oBEahiNg R i e?waoﬁ it et lar} byefgably have a gap

ent nven nis illus ted Thj s enbaodi nent of

P HEN Radbiy ﬁwﬁrﬁrpaﬁo%ﬁtsiy.t STl WUl 85 I divet e H3pyor slighily
12 jncl udi a srn | e down tube 20 or preferably
i N gl t%heﬁ 651 828570 bg marnliedda /s s@mther, angled, or curved.
PCT/ EP2003/ 014564 separated down tubes 165, 170, a

s edlterpaiiyely2 s single dgywntahischayBganairee isgaovidegl, bubeingl, tube, split in the
wherein the down tube 20, seat tube 25, top tube 15
ardiddleaisi prgvidedeal§o sh:{peditn acsoinsibdnte ithd Ifsont ivirel when it is folded
relation to each other. The downtubes 165, 170
preghetrdbl y have a gap between them which is
approxi mately the same width as the front wheel 175,

or sli gﬁhEéc}rﬂncﬁex’ﬂb&ﬁﬁwnt“f@héjﬁ%hf‘#ﬁ@&tl%ﬁE?s 111113tpat§c9§1 M6S. 2 and 18. In

paraIIeI to one another, angled, or curve

AldRTRRbEMEY 2 Bndd %l&abg@ %&HP %*lé‘ﬁ{ot géée B?cgment includes

provi ded, or 'a srn e tu A
e cc t he ont .\
P deslaydloto o certndS SR RtB ey bcé- RElyingr fgre fme
ntion is illustrated in FIGS. 2 and 18.
ARl RSB B BRSSPy e .
provi ded. This enbodi nent includes various features
f 6%81 FriStand ashesging tehealO, eviiserin thendowrntuben 634 di7Agseahttbe 25, top

core frame
tube 15 and bearing tube 30 are substantially fixed relative to each other. Referring to

FIGS. 2, 3 and 18, the tandem foldable bicycle 70 includes a second seat tube 45 with a
second seat 40 and a second seat tube fastener 50. Preferably, the second seat tube
fastener 50 is a quick-release fastener, but other types of fasteners may be employed,
such as latches, locks, and suitable nut-and-bolt arrangements.

Optionally, a single seat bicycle can be converted to a tandem folding bicycle, by
positioning the second seat tube 45 between the two upper seat stay tubes 75, 80 that
comprise the upper seat stay 85. Attached to the upper seat stay 85 is the second seat
tube festener receiver 55, which is sized to receive the second seat tube fastener 50. The

bottom end of the second seat tube 45 is positioned against the second seat tube support
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assenbly of a down tube 20 or spatially separated
downt ubes 165, 170, a seat tube 25, a top tube 15 and

w@2easdisng t ube 30, wherein the down tubes 165PCIEPR2003/014564

seat tube 25, top tube 15 and bearing tube 30 are

substantially fixed relative to each other. Referring
to 15 FIGS. 2, 3 and 18, the tandem fol dabl e bicycle
70 includes a second seat tube 45 with a second seat

406@ ocatedSiag0esh theako fstaard BetdRn 8fach ¥ &ev8Ywnil®IG. 3. I
second seat tube fastener 50 is a quick-release

f agieAtion, BHE IR biLYHES0 QET bASLARRES iiBY tgﬁem foldable bicycle 70
h as abl e

enpl oyed, ~ suc I at ches, [ocks, and suit

NUE3 < e i [ a_.singl e seat

i T L e DU 0 L s e,

o oor BRIk 10 L3RRGS utE B ebSemal Moy
upper seat  sta . Attached to the upper seat stay 85

| o8 SR 2 &Sgegg’iy 19{1 et s epupird, with crifdlespexwketygssambly 110. As
is sized to receive the second seat tube fastener 50. .
THiePigsh indiHGEndl and {1horefereblydthe second podal ageinbly 107 is aligned in the
posi ti oned agai nst the second seat tube support

18288 R0 g@la/ P sitigvidsibd &iTst pPGl/asRAMOB1 00 4 Akdrbtvely,aCpiieef footrests
bet ween the two forward bottom bracket tubes 90, 95,

s Haovwn showifj| Bay e hountedimyfvhedi &N thd kamkowBab! @gropriate, safe and
bi cycl e 10 can be converted into a tandem fol dabl e

bi oyi¢dritent Juchhs GHOME 166 BRI BR BradiR fbaBRSbns, or
t he bicycl e wheel base. Referring nowto FIG 18, the

i 7 i i .5 a..
Lton BEAMLSTRL N RRLLABRLLY, P RF R iond s
. icted Ain FI.GS. 11 an .

S TRt Moo S i et A i
i ' I iti t irst

Bl 537 AREH e DSR2 heierbiss ot bisevie e sut

(nat shown) may be nounted anywhere on the franme where

api 3B &0

N gF gag ARFIng: BRY JAFIEGR 2amenitips surhoas a fhackregh enhancing

forward bottom bracket tubes 90, 95.
passenger comfort.

Referring to FIGS. 4 and 14, the foldable bicycle 10 of the present invention is
illustrated in a folded configuration. Various optional folding features are illustrated in
the figures. In the illustrated embodiment in FIGS. 1, 4, 13 and 15, the optional folding
elements include foldable front-fork assembly 115, a foldable rear-wheel assembly 120
and a foldable handlebar assembly 125. In addition, the seat 35 optionally can be
retracted into the seat tube 25 by releasing seat lock 123 enabling the seat mounting tube
124 to be slid into the seat tube 25. So, preferably, the seat mounting tube 124 has a

smaller diameter than that of seat tube 25, enabling the seat mounting tube 124 to move

within seat tube 25.
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10 In a further emnbodi nent of the tandem bicycle, the
second seat 40 is positioned so that a passenger in

wao b@4perrl 40 can face backwards. Optional footPEFEB200EHY14564

be provided to allow a confortable resting place for
the rear-facing passenger's seat. Likew se the seat
40, whether front or rear facing may include anenities
such as a backrest enhancing passenger confort. 1

5
Ref er ri Ag showir ifSBIGS. RBHd b4 the! AQ1abR! KhAR]eBaPl S YA comprises a
d3

of the present inventionis illustrated in afo

CORbi ' rq [ ol di - r e .
et 193 AR BIRPL BSBeck b RAer By 8@517%11 the bearing
e [ [ and t option .
fﬁﬁﬁ%ﬁﬁﬁﬁ%ﬁwa%%ﬁwﬁwﬁ@%?wﬁﬁﬁvmm@
1 | e .rear-wheel ass ly 120 .a

t o saBre P A€ aR e e A25830, Tprafiamney i ﬁ%ebﬁgsam can be
35 tjpnally can be 20 retracted into the seat tube

2SRy 8 48 oRg £ paptip ek Tlusimted iadiIGig L hendoioiar cxample, to a folded
mounting tube 124 to be slid into the seat tube 25.
sodovprerds pasition as pdusgated imblFS.i3g andise Ayimectgnam can be used that
smal | er dianmeter than that of seat tube 25, enabling

t henables therhpudlebarg 1¢Q bebd Reright impvidingvpdsition ane atfficidatty fixed so as
25. 1823870 10 WD 2004/ 054871 PCT/ EP2003/ 014564 As

shiowallowm $afCSteefingndnd, theth erefeadabRblagd habdedtmwards in a folded
assenbly 125 conprises a nounting nmenber 135, also

¢ adohfigurati @OesReBieKele 10310, 18 oh@EAbSRYNC MR 89 MEddh £ ttween the
bearing tube 30 (also called a head tube). The a5

. t t. er .
BARRSpL A 6 S 25, BRAR PR ERecie o
hapdheha Spd40 1§ %Ecr)t%?re gmﬁcg&i%trax?g_af %%ﬁ‘glaggwg%h%g{ is provided, and in

position as illustra | Tz
R R R L —
a e e g EPE Fosmecig cad FRSIStRy 11 xed so ae
In one embodiment, the respective handlebar elements 140 can be folded inwards
as well, in order to further decrease the folded size of the bicycle. In this embodiment,
handlebar pivot axes 130 are provided at the intersection of the handlebars 140 and the
mounting member 135. One embodiment handlebar latch 145, that releases the handlebar
elements 140, is a hook-and-loop type, but other type of latches may be employed, such
as a quick-release latch, or any other type of suitable latch or fastener.
Referring now to FIGS. 6, 7 and 8, a preferred method of folding the handlebar
assembly 125 will now be described. Preferably, the entire handlebar assembly 125

(along with the front wheel 175) is rotated around approximately 180 degrees so that the

entire assembly is in a backwards orientation. In order to achieve this rotation, the
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to allow safe steering, and then rel easable and
rotated downwards in a folded configuration of the

wheayoses7110, 70. I n one enbodi ment, there is aPE¢T/ER1003014564

fit between the 10 handl ebar tube and the nounti ng
menber 135, which is suitably shaped to receive the
handl ebar tube. In another enbodinent, a | atching
mechani smis provided, and in another a ratchet

Meah\aiHing thébd? 10116 e6tated g R RRRL BL SR C%Stu%égo Cﬁﬂs rotating
include tubing, and at their respective en hand

14‘81?06 i 1R REP A %t whi8 1B8SREGE cﬁ?eﬁ%?n?ﬁmfg elements. After

el enents 140 can be i nwar ds

orflgr ded S|
b.t%s R b ERER AR o GRS B4 By g fut rpmglebar obe
OVIde t the i rsection of the handl ebars 140
S0 OOTRAD PSS, O RSO dPBrC Qi kBdlebar pivot
Iatch 45 that rel eases the handl ebar elenents 140,
i %5 Wb knaene- Tekodimen OF the pressnh mwentigee ong hangdlebre pivahgxis 130 is
be enpl oyed, such as a quick-release |atch, or any
otRgled gy A% degreeyandathe @then thendlehar past enisr1 3046 amdédar 3hdegrees so
nowto FIGS. 6, 7 and 8, a preferred nethod of folding
t Weat iteeriatinglearl 42 assgted|ay 2RSS the andlbiear detes 140 dd not contact each
Preferably, the entire handl ebar assenbly 125 (al ong
Wiother tvhen frr the folidigsitibA mhdérBeatlpihdtt6situdE @8 shown in FIGS. 6 and 8.
approximately 180 degrees so that the entire assenbl y

IS 1N ReRMGKNEAS toOrTGRNY Shill 8N the! o FR asdehbs M £X81 ,
Lhis roratt oh the 1523570 1ToVe 2008/ Sequy 1 5 llustrated. Tn a

gg;&frr%g c%g%étér%ﬁﬁﬁ%ﬂﬂelu?ﬁg%t% gg(t}nﬁ qﬂ%ﬁoﬂ&%ﬂsajsii ?tl Eg nidunts the front
fagxrshggll lgt%e\ég %Igég?telté] gh ei% F]f t sﬁ lg\gg r?cmgglzpﬁvlla?alpy arrangement of

- PleBlen et el ot S8R o B GSeiel g DD ES the front wheel
a ciated elenents, to be rotated about their own
iiﬁlaéé gptionallyallews thedropgwhesl jo bamoupdhtsuiardsithe Fame A2 in a folding

present invention, one handl ebar pivot axis 130 is
operatlon In the illustrated embodiment, the front fork assembly 115 is pivotally

attached to the bearing tube 30 of the frame 12. It includes a front fork 150 that extends
forward when the foldable bicycle 10 is arranged in a riding configuration, as shown in
FIG. 1. Pivotally attached to the front fork 150, about fork pivot axis 157 is a swing arm
155 that bas a front wheel 175 removeably and rotatably coupled thereto. Fixedly
attached to the swing arm 155 is a stirrup 160 that includes a stirrup latch 180. Both the
swing arm 155 and the stirrup 160 are positioned about the front wheel 175.

In a preferred embodiment the stirrup latch 180 is a spring lock, but other types of
latches and fasteners, such as hook-and-loop, or quick-release fasteners may be

employed. The front fork assembly 115 is folded by rotating the front fork 150
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angl ed at 45 degrees and the ot her handl ebar pivot
axis 130 is angled at 35 degrees so that the handl es

wdad4omsnt ed at the ends of the handl ebar tubeRCWEP20d3014564

not contact each other when in the fol ded position
underneath the top tube 15, as shown in FIGS. 6 and 8.
Referring again to FIGS. 7 and 8, the front fork
assenbly 115 is illustrated. In a 10 riding

confpr@timatel o N8@Aegdrbdst SThALBED Rich! 180 i3, théDRiddsQDtrd :
assenbl y 1fg ﬁDuﬁ?Ssthe frontpI wheel 175 vid&én’axfg&Khesunup

t 0140)@nd LAHRiInkdhe HleSAYlL: BE s(x%%) glﬁlitl 4?53 F{é&] glérg@’]n%?(g/ about the fork

arrangenent o el enents of the

115,630 7u%ﬁ%°ﬁ535§?$%3§% ly mounts the front whee

115, and optiona he front wheel to be noved

t owar dspf he fr in.a folding. operatign. In the

i 11 ust f%’%aénd’l%ﬁrﬁ)%}".}?é (FPREGWRHONS G 11@6'?%6@%%-% ands8.j & a folded
piéﬁéally 15 attached to the bearing tube 30 of the o
f repmEeymtion, theprpnfqwleel Fidomt moyedk t9werds he fsmendRreferably it is
forward when the fol dable bicycle 10 is arranged in a

r i RAsHignedbatvgen the twe dovs tubk elements 165) 30 compisingttiad down tube 20.
attached to the front fork 150, about fork pivot axis

157 i s Zn sigmafivarembolisert tiant foals assefbbnt 15vaglinclitde two springs or
renoveably and rotatably coupled thereto. Fixedly

atshadhaigotberst ldgasshiong iRFIGS. 95, 16 add $7,ithétube h6Gnibd'Bdtween the front
includes a stirrup latch 180. Both the 20 swing arm

156rlarsh ddacsisibd he YRrkS Qo@ERYAARE bR ut f
wheel 175. ﬂn a preferred enbodinen?q?ﬁzﬁgtf?%ﬁ%oﬁg?@%(nsmmk

18@sdrBerd 19RFduM sdcBickthe Eﬁﬁg%fapgxglp%%g ?ﬁ’e ﬁ?séelgll_p?)tgﬁl%g Svien C%he foldable

fasteners, such as hook- q ease

f SRS . | oyed. The front for ssenl

1 TR BB (TR RUGE imod Tt et R s Sgibsterig may be of
12 2004/ 054871 PCT/ EP2003/ 014564 appr.oxi mately 180,

087 SBE: SHHES A FHIRY fYien hdr@RHSOR IEHIRYS. ¢ WY, be appreciated that
freeing the stirru 160, and allowing the rider to

r PGt ¥ TPHE BRSOk 8Bsoshes 14 may (bs m@mteshanywhereewithin the front

fork pivot axis 157, as shown in FIGS. 7 and 8.
fork assembly 115, in any suitable location.

On feature of the foldable front fork assembly 155 is that the "head angle" of the
bearing tube can be configured similar to the head angle of a non-folding bicycle. The
head angle determines the front fork rake angle, which affects steering "quickness." That
is, the steering of the present invention will feel normal to a rider accustomed to a non-
folding bicycle, in contrast to conventional folding bicycles, that have a steeper head
angle, which results in a steep front fork rake angle. This can be implemented to create
relatively quick steering, resulting in a nervous, or edgy steering feel as desired.

B An optjonal rear wheel assembly 120 also is provided. Any assembly may be

used that is suitable for mounting the rear wheel rotatably with respect to the frame 12,
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Exanpl es of folded configurations are illustrated in
FIGS. 4 and 8. In a folded 5 configuration, the front

wob@elsB76 i s noved towards the frane. Prefer abdEP1003/614564

positi oned between the two down tube el enents 165, 170
conprising the down tube 20. An alternative enbodi nent
front fork assenbly 115 may include two springs or
shock absorbers 14, as shown in FIGS. 15, 16, and 17,

t hald fof motPiHY RUBRIMGRbrintte 562 sembREK ThIH: gféhgtraltﬁ% embodiment,

either the stirrup 160 and/or the sw ng arm 155.

t WRe St sAYSs vaicfég(?ﬁ‘t% a}l%gﬁgsﬁﬁlbsgi}ﬁ%ﬁé‘%Péli\g%\&ﬁis%gf ta§' 18€ The upper

stirrup latch 180 in the closed-position

f . _ . £ : h g q
el s B Ual gt SR LSP b obiert S A8 G . mh
o0 LB TR R e B 158 s i

shock absorbers 14 may be nounted anywhere within the
f righeS- 3¢ drard 495 eMfached tostheilpwerspalssing 487 s 4 srahsiap fastardr receiver
On feature of the foldable front fork assenbly 155 is
t hf, whish is sigefl origraive b sedtetaylfesieriond16.ubethimwapthe lower seat stay
configured simlar to the head angle of a non-folding

bi I8pds eleafdably dvapldd amthle appatseatrniayess. Phfetablynihefsedtlstay fastener 210
rake angle, which affects steering "quickness." That

| ds atduicksielesd e, But biker HRBRNastbhtyE bk 128hedirhdy Be&thployed. Also,
normal to a rider accustoned to a non- folding

bi B St fhgemBntC¥ Mstddet tolrBochRn N bk Qm\%\%é_‘dp | di ng bicycl es,
that have a steeper head 20 angl e, Ich results in a

steep fAORwhah kEIbgkg, %Qﬂ& §o, Jéi éat%?énoibf%ei n%’s!e et&%iwr}%ﬁ%n is that the

to create relatively quick s%eerlng, res
ner r, edgy .sieeri feel .as desired. An optigna
" Bt Btibrater SIRIAH b Peaf oSy (56Riek Gorniige e fiiged botiom
aﬁé %e FSQg%PEat is syitable for nounting the rear

<<t PSR and ¢ fear Qatiorn bracket qomprisingdwe year betiomdrayket tubes
13 WO 2004/ 054871 PCT/ EP2003/ 014564 and for nounting
a<8edl>r ethegibesqire piyptally cqnnegtedditnivet220] Ratatebly coupled about the

illustrated enbodi nent,
pivot 220 is a middle sprocket assembly 110. The middle sprocket assembly 110 is

connected to the front sprocket 105 by a front chain 225 which runs from front sprocket
105 to a first middle sprocket 112 on the middle sprocket assembly 110 (as depicted in
FIGS. 11 and 12). The rear chain 230 connects a second middle sprocket 114 to the rear
hub 235 that can contain one or more sprockets 237 providing differing gear ratios.

In a preferred tandem bicycle embodiment, the diameter of the first sprocket 105
is the same as that of the first middle sprocket 112 and the diameter of the second middle
sprocket 114 is greater than that of one or more of the sprockets 237 on the rear hub 235,
altl}qqgh_gn}f sprocket size can be used that allows the pedal force generated at any of the

pedal assemblies 100, 107 to the rear wheel 240.
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the seat stay is divided into an upper seat stay 85,
and a | ower seat stay 185. The upper seat stay 85 may

wopittosnarl y have two upper seat stay tubes 75, PGDEP2003/014564

shown in FIG 3. The |ower seat stay 185 optionally
i ncludes two | ower seat stay tubes 190, 195, as shown
in5 FIGS 3, 9 and 10. Attached to the | ower seat

stay 185 is a seat stay fastener receiver 215, which

I's sizegh dn@ eh®6&ImERt bBe pRAINt ﬂv@ﬂugﬁﬁ{& huB %gf nla¥ contain internal
thls way the |ower seat stay 185 1S re asea y

rse Or 1R b hu8PRS" %ﬁﬂgluaé @}Ytex%gkgés [ e;engi; deltr%ggl{lrr}g Jgove the chain

se t Stay fastener
ot Qe%eé%i"tﬁ% %Qarg fh? %&é ng eﬁ' 0 ?e Slé)rgaré be &ﬁ?hﬁ '%d' 1 sprockets
arrange Homs &b 8@% 5@ d%%FW é pRat sp
10 As 10
f \Qf%ﬁtYBPi%zﬁ W%a’fﬁif‘@?m@’ it é?rtﬂreoﬁf%atmat I s g @ ety of gear

bracket is divided into a forward bottom bracket

cofPs BN et mipvides waing feasureorh the praskuttinyentien i9that g8 two sprocket
and a rear bottom bracket conprising two rear bottom

br asekeblics Lt9és 11Q omvidR0Ob geaFimatio it gnayr ke uitabteafdr ymost bicycle speed
connected by pivot 220. Rotatably coupl ed about the

pi requir@ddMmts. s a m ddl e sprocket assenbly 110. The

m ddl e sprocket assenbly 110 is 15 connected to the

f roRhol@bO GG thitSalthbugh Ehammst 22haid2 A2 8re WMidctibhell WRfin as providing
fromfront sprocket 105 to a first m ddl e sprocket

1]1%e&ﬁnikﬁlefofrhgﬁ’§nﬁtt§1 "Bk Fetvite Gl e %&%g Ogﬁ&lg?soi @t ?T‘O and, or the

in FIGS. 11 and 12 The rear chal connects’

S %ﬁmeﬂhﬂ%%ﬁ RERE 55} be]‘&eﬁrsﬁlﬂf( dl'lﬁa %ech%%}glal ﬁgt atllows the forces to

can contal n one or Sproc ets

drfferl r at. a red denrblc cl e,
APhER e rrsnsarléﬁfi#g 4 e o B Svriply drivn

i's th t hat of first mddle sprocket 11
anr&h%eﬁer et i oAt Bt he e tsg ek sk 1Lb0ios 107 via a
greater than that of one or nore of the sprockets 237

orflriveeshafh 4¢ rosgpvheels240 e fremumiteehhyS. s Shdfr k drive ishaft system is widely
be used that allows the pedal force generated at any
ofknpive and eded, ferssempleiie snat@fyed MeHictes td trenstaprophisiet force from an
240. 1823870 14

engine to one or more wheels. Alternatively, a power supply 65 may be included for

providing a propulsive force. The power supply 65 may comprise an electric or internal
combustion motor, that in a preferred embodiment would not increase the folded
dimensions of the foldable bicycle 10, or the tandem foldable bicycle 70.

Again referring to FIGS. 3, 9 and 10, the method of folding the rear wheel
assembly 120 will now be described. When the seat stay fastener 210 is uncoupled from
the seat stay fastener receiver 215, the rear wheel 240 is rotated about pivot 220, toward
the seat 35. The front chain 225 remains positioned between the front sprocket 105 and

the rear sprocket 110, while the rear chain 230 remains positioned between the rear
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WO 2004/ 054871 PCT/ EP2003/ 014564 I n one enbodi nent of
the present invention, the rear hub 235 may contain

WO niog0sRr1 gears, or the rear hub 235 may i nclRCEEP2003/014564

external gears and a derailleur to nove the chain

between the gears. In addition, the front sprocket 105

may i nclude additional sprockets beyond the two

sprockets 112, 114 in the illustrations. In this way,

a vsbélet ¥10hnd ' ' :

f egl?rur e of t hegge:gegreglt% ?%e%%‘?girg‘{r%atg S?%g%%\%u bes 200, 205 shift
sp tws ' , ovi de ear ratio .

¢ Pop v RN e D AP BB &8 foncls tCeps the distance
requir nts.. 1t sh d not ed t hat al t hough chai ns .

DB R s sphork LS hof et proc D ERtagany constomt during the
megchani smfor transmtting force between the ‘

" oA PrpacsS avgidiey dnyitaek tn fhy emestits chee 224, herefore, it is not
mechani sm 235. force can be transmtted via any

mekassiRiesfor ttheychaing 8% 33Retofcomeeeft tduring thep foldipg iaad einfolding of the
transmtted fromthe rider's feet or hands to the

apfoldsple icydly 10 i Areplterndtivel entrodishene |of the-presezi &mehtion may employ
the force can be transmtted frompedals 100 or 107

vi &riebeltly preferatiip ftareddriwbsltsMigelad 3#6haais. f ront wheel

175. Such a drive shaft systemis wdely known and

used, A sWNRIRG 5, WROfllF e8ld¥E MhLletSwh DEGRSYshtioned adjacent
propul sive force froman 15 engine to one or nore

WhB &S seafBs € TAN RIS d¥vic® nRQVIRY usSl Pk YerBRe %fﬁq:eelp%% ip the folded

I
i ncluded for providing a propulsive torce:

s 6 ri el.ect ri,C inhternal ..
c Bl CTHIE YRl Bl RS bF e BlpebRuBErTene. ssuriae it o be
not i ncrease ifhe.fol ded i rensi ons.of the foldable
o ieiah §358e bAE packolfiiand FOTUSIOREY B e yEA bveRFIe Agar n
referrin%%ﬁo FIGS.. 3, 9 and 10, the nethod of foldin
the redP 2dfilien to sstuse theprth of e {fidablafigydin] es e thrdem foldable
When the seat stay fastener 210 is uncoupled from the
seagyclst &Y the pedatemay edssi befoldutls, Moheover dhe fildablle BitclesI0, or the
rotated about pivot 220, toward the seat 35. The
f rtenierc frddable? Byele il msy (b sdquippad dvitheinveRbtrichd® inte@idl combustion
sprocket 105 and

motor without increasing the folded dimensions.

Any size wheel diameter can be used that allow the wheels to be appropriately
folded using the frame assembly 12 provided. For example, both the front wheel 175 and
the rear wheel 240 can be 14 inches or 16 inches in diameter, but other wheel sizes may
be employed, such as for example 23 inches in diameter or other sizes. In addition, the
foldable bicycle 10 and the tandem foldable bicycle 70 may be equipped with brakes,
lights, fenders, a kick stand, and other amenities. Moreover, the frame may be sized to fit

a child, or an oyersized adult, or the top tube 15 may be positioned closer to the down
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the rear sprocket 110, while the rear chain 230
remai ns positioned between the rear 1823870 15 WO

wWQOm096B4871 PCT/ EP2003/ 014564 sprocket 110 apdI/EPm03/014564

rear hub 235. The two rear bottom bracket tubes 200,
205 shift wupward with the rear wheel 240. This
arrangenent of conponents keeps the distance between
the front sprocket 105 and the rear sprocket 110

SURRIGRD] Qbh s GRARLRMY HYbLADrENged (")IQfe‘iHeﬂkggéi’lB@rCﬁ)%&ﬁc b1cycles as
avol ding any slack in the respective chains 225,

T r is not 5 possible for the chains 225
g§£§£&g§ﬁeh%ff during the folding and unf ol di ng of

E Eg or gg ﬁr{ralgge ﬁl\?\lgml EEG%,aD 2%)?1){9?({ cEl enPe(r)n Il}rrmlqt 1solllustrated
prefer are r|vebe te d of ch |ns
Bttt ped] SRS i mﬁ | up 3 S S Bt 534 couplec

|s posi ti oned adjacent to the seat 35. A lockin

dés/ the@edalyngymt d kel widl becpprocigted thateithprcthe nauey Pﬁd%tl ember 52, or
folded 10 position. This greatly decreases the size

ofthet peslaf aiagiabl5é thax yathte about el padichgranks 116. bén auarrfoelest 57 is
in a large bag, backpack, and easily stowed in a snal

Vv @hiotdllg.colpieddlebutt pedal pivot axdsl 6 ent Inéheniidthe folided pesition, as shown in
fol dabl e bicycle 10, or the tandem fol dable bicycle

TRIGL B sppdaltslaycradsso tRovidt] 6ftfe fdalopedal abddtnbly 11. When in
f ol dabl'e bi cycle 10, or the tandem fol dable bicycle

7ChdTbolRE FOMHIGPD ggsﬁ@whhanl‘Geiﬁ%é bifterCfootrtY: 8% niﬂlconjunctlon with the

conbustlon 15 notor wi thout 1'ncreasing the ¥ ed

7 PRl o580 By 8 rrerfus.re%rrs

F
B e AT DTN S—
5B op BB A L, R Pl SR v

di aneter or other sizes. In addition, the 20 fol dabl e
biang tandem dolding bidyeletin aererdanes With fhe nsesepinEenfignmy be
equi pped with brakes,
Thus, it is seen that a foldable bicycle is provided. One skilled in the art will

appreciate that the present invention can be practiced by other than the above-described
embodiments, which are presented in this description for purposes of illustration and not
of limitation. The description and examples set forth in this specification and associated
drawings only set forth embodiment(s) of the present invention. The specification and
drawings are not intended to limit the exclusionary scope of this patent document. Many
designs other than the above-described embodiments will fall within the literal and/or
legal scope of the following claims, and the present invention is limited only by the
claims that felrew. It is noted that various equivalents for the particular embodiments

discussed in this description may practice the invention as well.
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lights, fenders, a kick stand, and other anenities.
Moreover, the frame nay be sized to fit a child, or
W@eooewessi zed adult, or the top tube 15 nmay bePCT/EP2003/014564
positioned closer to the down 1823870 16 WO
2004/ 054871 PCT/ EP2003/ 014564 tube(s) 20, such as
traditionally has been provided on femal e
gender-specific bicycles, as shown in FIG 16.
Referring now to FIGS. 19-20¢rar@ dabl e peda
assenbly 11 is illustrated. “Attached to pedal cranks
16 is aypedals MﬂﬁEg% . A narrow pedal menber 52 is
coupled 5 to the pe aF nmount 51. It will be
appreciated g . either the narrow pedal nenber 52, or
t he pedal nﬁtﬁ?&ggBﬁ¥§3?%?5¥gm§bout t he pedal cranks
16. An outer footrest 57 is pivotally coupled about
pedal pi vot 28078 BB and when in the fol ded position,
as shown in FIG_ 20, substantially decreases the
wi dth of théSF¥'ehl e pedal assenbly 11. Wien in the
unf ol ded position, as shown in FIG 19, the outer
footrest 572tpmtuberfindnction with the 10 narrow peda
menber 52, provides a substantial area for receiving
5 an oper at or 'adefinigg tubdsur t her description of the
invention is provided in the Appendi x, which includes

74 phot ogr apitsreini nther @\ tidbd, e GlibeA-16f fubk Usddr 3karig tube are
exanpl es of a folding bicycle and tandem fol ding

bi cycl qubsnBalPridanehtive Ideabh6mer. €sent i nventi on.
Thus, it is seen that a fol dable bicycle is provided.
One skilled in the art will 15 appreciate that the
present invention can be practiced by other than the

bove- ' di t | ted i
i s dgsori i onaPEPREERRTLRm SrhrOafp8Eon and not

10 of Iim'tatiorfL1 %ge dﬁscrig i on and exanples set forth
in this spefi¢iieif fak 2SO OBWrST8d  drawi ngs onl y
set forth enbodi ment(s) of the present invention. The
speci fi cati on andfrogrwbgchéskare not intended to limt
the exclusionary scope of this patent docunent. Many
a swing arm pivotally coupled to the front wheel fork; and
a stirrup removeably coupled to the front wheel fork, and fixedly
attached to the swing arm.
15
3. The folding bicycle of claim 2, wherein the stirrup is sized to
accommodate a wheel.
4. The folding bicycle of claim 2, further including a wheel removeably
20 ~ coupled to either the swing arm or the stirrup.

1823870 18
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will

signs other than the above-descri bed enbodi nents
fall within the literal and/or |[|egal scope of

W b@40pisfowi ng cl ai ns, and the present inventiPCI/EB2003/014564
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ed only by the clains that follow. It is noted
various equivalents for the particul ar

iments discussed in this description may

ice the invention as well. 1823870 17 WD

054871AP@I@EE%Q@&%Q&Q@Q&hQCLAINB VWHAT IS CLAI MED
. Afolding bicycle, conprising: a down tube; a
tube; g dRM4Hbe; and 5 a bearing tube; wherein
own tube, seat tube, top tube and bearing tube

subst a téeﬁ'tjthl%feeéoglﬁgcg?cft%lt efl(i’ky‘%bﬁlg each other. 2.

ol di ng brcyc alrm Frer including 10
dabl e faork,assenbl onpri si : front whee

a swi g’ eﬁPWE?%PﬁyﬁgéﬁﬁWQ%;? the front whee
and aaikinru renmoveably coupled to the front
fork, 27arRg Wwheronnegted trthe iom tabe and tholewyn tbes 15

e folding bicycle of claim2, wherein the stirrup
zed t o wherein the down tube, seat tube, top tube and bearing tube are

substantially fixed relative to each other.

6. A foldable fork for a bicycle, comprising:
a front wheel fork;
a swing arm pivotally coupled to the front wheel fork; and

a stirrup removeably coupled to the front wheel fork, and fixedly attached

to the swing arm.

7. The foldable fork of claim 6, further including a wheel removeably

coupled to either the swing arm or the stirrup.

8. The foldable fork of claim 6, wherein the stirrup is sized to accommodate

a wheel.

9. A method of folding a bicycle fork, the method comprising the steps of:

rotating a front wheel fork approximately 180 degrees;

19



accommodate a wheel. 4. The folding bicycle of claim
2, further including a wheel renoveably 20 _ coupled

W 000g/05482r t he swing armor the stirrup. 18238FOI/EB200§014564

10

15

20

2004/ 054871 PCT/ EP2003/ 014564 5. A folding bicycle,
conprising: a down tube; a seat tube connected to the
down tube; a top tube connected to the seat tube; and
5 a bearing tube connected to the top tube and the

down tube; %%ﬁhgagtﬁupﬁgﬁ thé’% W tdrkag ttn%.ﬂ) fngpﬁmg a wheel

and bearing tube are antla y ti1xe

each Otgﬁ{ovea%%&uﬁa eldqﬁl{%!:t% fork for a bi cycl e

conpri sing ron mheel fork; a swing arm
pi votally cou Ied eel fork

t
stirrup r errcR} t'ﬁggi} SQI} tlh qnf Wemégsoftﬁ?tka portion of the

and flxeg i attached to the swng arm '15 7. The
f ol dabl Bhgehispogitiopsdhetyesn & bieyoldow@bedi ng a wheel
renoveably coupled to either the swng armor the
stirrup. 8. The foldable fork of claim®6, wherein the
stirrup is sized to accommobdate a wheel. 20 9. A
met hod WY f ol'lei methed bf clyini 8, Wherkin thdvbicyele dodn tube comprises at least
conprising the steps of:
two tube segments, and the portion of the wheel is positioned between the two of

the tube segments.

11. The method of claim 9, wherein the stirrup is fixedly attached to a swing

arm, and the swing arm is pivotably coupled to the front wheel fork.

12. The method of claim 9, wherein the stirrup is released by uncoupling a

latch that releaseably couples the stirrup to the front wheel fork.

13. A tandem foldable bicycle, comprising:

a frame sized to receive a single operator;

a first seat moveably coupled to the frame, and structured to receive the
single operator; and

a second seat removeably coupled to the frame, and structured to receive a
second operator;

wherein the frame remains sized to receive the single operator.

1823870 20



rotating a front wheel fork approximately 180 degrees;
1823870 19 WD 2004/ 054871 PCT/ EP2003/ 014564 rel easi ng

wa@2@iios4sap fromthe front wheel fork, the stirPCpPEP2003/014564

10

15

20

i ncluding a wheel renoveably coupl ed thereto;
pivoting the stirrup about the front wheel fork so
that a portion of the wheel is positioned between a
bi cycl e down tube. 5 10. The nethod of claim?9,

wher ei nj4.he PhLpnlism dBHRAbIEUREyFOBPIcla36S] Al wh&aat the tfne sized to
tube segnents, and the portion of the whee

S
posi ti . ] .
11" Therteay i R ditfecbonifised ' fabld SR RATRAL s cobfgured for the
fixedly.attached to a swng arm and the swing armis
pivotaﬁ?ﬂg%o ?ﬁ%ﬁ to the front wheel fork. 12. The
met hod of claim9, wherein the stirrup is rel eased by
uncoupling a latch that rel easeably couples the
stirrup to the front wheel fork. 15 13. A tandem
f ol dabl ¥-bi chiel endep fpldable bigycle of daim ditz wherein thechame geometry
a single operator; a first seat noveably coupled to
the fragemprigend structured to receive the single
operator; and 20 a second seat renoveably coupled to
the frame, adbwsitubgtured to receive a second
operator; wherein the frane remains sized to receive

the singl e opeEALBS:.

a top tube; and
a bearing tube;
wherein the down tube, the seat tube, the top tube and the bearing tube are

substantially fixed relative to each other.

16.  The tandem foldable bicycle of claim 13, further including:

at least two wheels removeably coupled to the frame, the wheels forming a
wheelbase; and

wherein the wheelbase is sized for the single operator, and remains

substantially unchanged when the second seat is removeably coupled to the frame.

17.  The tandem foldable bicycle of claim 16, wherein the wheelbase

comprises a distance between the two wheels.
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1823870 20 WD 2004/ 054871 PCT/ EP2003/ 014564 14. The
t andem f ol dabl e bicycle of claim 13, wherein the frane

W@ 2mas54801 recei ve the single operator conpri SEGT/AP2003/014564

10

15

20

frame geonetry that is configured for the single
operator. 5 15. The tandem fol dabl e bicycle of claim
14, wherein the frane geonetry conprises: a down
tube; a seat tube; a top tube; and 10 a bearing

tube; wher ei Thd Rhde@WMLIA4HRE bidyoR Eallailnle, wWHARiA QRe second seat
tube and the bearing tube are substantlal1y fixed

rel ati vgnifiseas ReQtdige thaﬂ-%esmﬂaﬁlr% g)dﬁg}én%%\%@[?&%ou%led to the frame

bi cycl e of clarm 13, furt I nc

two wh dtoth franme, the wheels
form neﬁéh&dv&ﬁ ?l asé)én&?ndg é’rférenart“ﬁe 1Wheel base is

si zed for the single operator, and renains
substantial |l y unchanged when the second seat is
renmoveaply coupled to the fra 17. The tandem

f ol dabl ¥-bi clR¢ éanéchfOAﬁlaMelé?wmheP&c}almh@ whdereindee second seat

conpri ses a distance between the two wheels. 1823870 2
1 WO 200mnu5a87 seatyhehbanbajeonasdly teuplathby ndastener between a first
fol dabl e bicycle of claim13, wherein the second seat

rear-wheel down tube and a second rear-wheel down tube.

20.  The tandem foldable bicycle of claim 13, wherein the second seat
comprises a seat tube that includes a base that is structured to removeably contact

a second seat support located between a first member and a second member of a

double bracket

21. A foldable wheel assembly for a bicycle, comprising:

a first down-tube element;

a second down-tube element, removeably coupled to the first down-tube
element;

a bottom bracket element, attached to the second down-tube element;

a pivot member attached to the bottom bracket element; and

a wheel removeably coupled to the bottom bracket element.
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conprises a seat tube that is structured to be
renoveably coupled to the frame behind the first

waeeamt/osand in front of a rear wheel. 5 19. ThePCHRBINI/014564

10

15

20

fol dabl e bicycle of claim13, wherein the second seat
conprises a seat tube that is renoveably coupled by a
fastener between a first rear-wheel down tube and a
second rear-wheel down tube. 20. The tandem fol dabl e

bi cycl e2nf ciThé midable WHREICABCrhth§ cﬁﬁﬁﬁﬁ‘fh?e@hereéothe first down-tube
conprises a seat tube that includes a base that is

st ruct UgigRhehtQohpRRAEA ¥ tﬁf?%@g bnd B sﬁﬁ&‘&ﬂa t§ ?&%we tl%f: second down-

support | ocated between irst nenber

menmber ok @lenflgubl € bracket 21. A foldable whea
assenbly For & 0i cycl e, conprising: 15 a first

down-t ube el enent; a second down-tube el enent,
renoveably coupled to the first down-tube elenent; a

bott om ac%ﬁﬁhfg}ent, ttached to .the second

down-t u I ablegw B’ise’i’i‘élﬁr"dgrc 3t Bl Fehgrain theriscond down-tube
bott om br acket elenent; and 20 a wheel renoveably

coupl edelementonsises Af isngtctvet tubbs randtinclud#o8 §7ger2e faremoveably
2004/ 054871 PCT/ EP2003/ 014564 22. The fol dabl e wheel

assenbl spupfingtoghefiist dowinéubeictentene first down-t ube

el ement conprises at |least two tubes and is structured

to receive the second down- tube elenment. 5 23. The

fol dabl e wheel assenbly of claim 21, wherein the

second ZTHOWN-THedRIdBlWRE] a§58iﬂ?31¥ %?%la%tn iﬁ%ﬁerélﬂqhe bottom bracket
tubes, and includes a fastener r emovéab
element comprises at least two tubes and is structured to removeably receive the

wheel.

25.  The foldable wheel assembly of claim 21, further including a forward
bottom bracket element that is attached to a seat tube and pivotably coupled to the

bottom bracket element by the pivot member.
26.  The foldable wheel assembly of claim 21, wherein the wheel is pivoted
about the pivot member so that a portion of the wheel is positioned between at

least two tubes comprising the first down-tube element.

27.  The foldable wheel assembly of claim 21, further including a sprocket

rotatably coupled to the pivot member.
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coupling to the first down-tube elenent. 24. The
f ol dabl e wheel assenbly of claim 21, wherein the

whodokosashr acket 10 el enent conprises at | eastPCTBP2003/014564

10

15

20

tubes and is structured to renoveably receive the
wheel . 25. The fol dabl e wheel assenbly of claim 21,
further including a forward bottom bracket el enent
that is attached to a seat tube and pivotably coupl ed

to the 2d5 GHeL Ye1d: e » pi .
26. The ff}ol gg%elt g&&mﬁggl asls2%1%@%1‘0?cﬁléﬁnglm\}&?g?g@%{mg a pedal

(e, theakoh, Dbl BB ol S phUgbTTber o0, Lhat @

portion o one ween at | east
two tubes conprising the first down-tube el enent. 20
27. The fol dabl e wheel assenbly of claim 21, further

i ncl udi a rQck rot atably coupled to the pivot

menber .%823@&0?‘5@%%@%@% ly1 obelpiep2hotrtha gwinding a shock
28. The fol dabl e wheel assenbly of claim2l1l, further

i ncl udi 3gorkepedretively pitachsryio @b¥ea§tamewfcﬁwpﬁreudqvm-me element, the
pi vot nmenber. 29. The fol dabl e wheel assenbly of claim

21, f ursehend domai-ubé plgmants lotthe a Hotdye brdvket edahentt i vel y
attached to at |east one of: the first down-tube

el enent, the second down-tube el enent, and the a

bott om bracket elenent. 30. The fol dabl e wheel

assenbl30. of THeabMaBIE wHedl Ah8@hbly W Ickskh D, aRitel Bfeldig A electric or
i nternal conbustion notor structured to power the

wheel . itfdmal combustion motor structured to power the wheel.

31. A method of folding a bicycle wheel assembly, the method comprising the
steps of:

uncoupling a second seat-stay element from a first seat-stay element, the
first seat-stay element comprised of two spaced-apart members; and

pivoting a bottom bracket element so that a portion of a wheel removeably

coupled to the bottom bracket element is positioned between the two spaced-apart

members.

32.  The method of claim 31, wherein the second seat-stay element comprises

at least two tubes, and includes a fastener for removeably coupling to the first

seat-stay element.
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31. A nethod of folding a bicycle wheel assenbly, the
nmet hod conprising the steps of: uncoupling a second

waeanossay el enent froma first seat-stay el eneClt/EP100&014564

10

15

20

first seat-stay el enent conprised of two spaced-apart
menbers; and 15 pivoting a bottom bracket el enent so
that a portion of a wheel renoveably coupled to the
bott om bracket elenent is positioned between the two

spaced-gpar tmer}ﬁ&g&f Sf claifir 3 ITWBI efSht @19 BoRbm bl eddment comprises at

wherein the second seat-stay el enent conprises

| east t d i.nclud ner .fo
r ermvea y{vgcgﬁl%fes il 72 omfcﬁuée‘fﬁ’rrg?ovga%? g “yﬁ’s Iwé’ﬁﬁlht
1823870 24 WO 2004/ 054871 PCT/ EP2003/ 014564 33. The

met hod of claim 31, wherein the bottom bracket el enent

conprises at_ | east two tubes and is structured to
removeattty rdCemgod i elpige 31, furtherppcl H@P&c?df%?"a@ hpthgm bracket

31, further including a forward bottom bracket 5

el enentelerpent that isatteched del a seat Jubsaad pivieablaeriiprdvie thetiogtom bracket
coupled to the bottom bracket elenent by a pivot

menber .el@hent By A pivddblembeandl ebar assenbly for a

bi cycl e, conprising: a support nmenber coupled to a

bearing tube; 10 a first handl ebar el ement pivotably

coupl ed to the support nenber; a second handl e bar

el enent3spi Vot aAbISIRR]e84 Js&rﬁﬂi?fo%lénﬂ%fci B&H?%%eand

a fastener conprising a first part attached
first handl ghgp, st SERBEr coupled to a bearing tube;

a first handlebar element pivotably coupled to the support member;

a second handle bar element pivotably coupled to the support member;
and

a fastener comprising a first part attached to the first handlebar element

and a second part attached to the second handlebar element.

36.  The foldable handlebar assembly of claim 35, wherein the first fastener
part and the second fastener part are each pivotally coupled to the first handlebar

.
element and the second handlebar element, respectively.

37. A method of folding a handlebar assembly for a bicycle, comprising the
steps of:
releasing a fastener that removeably joins a first handlebar element to a

second handlebar element; and
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and a second part attached to the second handl ebar

el ement. 15 36. The fol dabl e handl ebar assenbly of
W@Lb@uns3B3 wherein the first fastener part aneCT/RR2003/014564

second fastener part are each pivotally coupled to the

first handl ebar el enment and the second handl ebar

el ement, respectively. 20 37. A nethod of folding a

handl ebar assenbly for a bicycle, conprising the

steps of ! reli&aslNge Brst BSIBDAF elehht 4RINMY 883y hhafd1Btar dlement so
first handl ebar glenent to a second handl ebar

LT BT IO AR o

el enent and the second handl ebar el enent so that a
first and a second hand grip are positioned adjacent

to each other. 38. The nethod of claim 37, wherein the
v ot Ml chisr meihestn RS L Bnege B ot AR dlement and the
el ement are pivoted so that the first and second hand )
5 grips ateeondplepsidtebarndemerttagiepinoigd s hat Weselizst andysegenghhand grips are
tube. 1823870 26
positioned between a top tube and a down tube.
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