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‘WD 2004/ 054871 PCT/ EP2003/ 014564 FOLDI NG BI CYCLE Thi s
Vo Plokes¥grion 1S a continuation-in-part of co-penekbE/014564
PCT International Patent 5 Application No.

PCT/ 1 B03/ 01243, filed on March 3, 2003, and entitled,
"Fol'ding- Bicycle", which is incorporated herein by
reference. Field O The Invention The present
invention_generally relates to folding bicycles that
can be folded into 10 npact

arrangenent, and- unf ol dg ?hﬂb]? x%ﬁﬁBacquound o

The I nvention Bicycles that can be fol ded have an

advant agf %%;r)lﬂaﬁ&! fgtalc}ﬁr?tlir%at?o gltt of 8. hw Ixrté}ﬁational Patent

storage or anspor t |ng em pOp!

W Shungcho feggﬁg@;s?gﬁaiﬁ g 9,?%@0%30 S p—
an Belihidls RSB RARAD RS i g bi cycl o5, For

exanpl e, known fol ding bicycles have a frane of two or
~nore- pieces; which can be dismantled, folded or

tel escopically shortened. In sone known folding

bi cycles, the fol ded difidQidhelpvertio further reduced

via renpval of ‘their wheels. 20 In _sone conventional

bi cycl ellegreserignyestion gengipldy rglatesde dolding bigyeles tat Gag be Tolded into
area_of the frame, such as within one or nore of the

d oelatiyels compast erangemens and wefblded fat ridingd t ube, or

bearing tube. A disadvantage of such an arrangenent is
that the frame's ri gBatikeyound OffEhb Inzentionhi ch can
detrinentally affect pedaling efficiency, and overall

st abi | iBiyycles SE@8 zan heWDIAGI) ha G5 48 7 advaaREERI0 6 Syeltivd B 4compact

_ arrangement for storage or_transpoﬁ, making them popular with users wisﬁing to reduce
stofagé_ spacé, -such as comimuters, recreation enthusiasts, and campers, among others.
KnoWn folding bicycles have a myriad of shortcomings when compared w1th standard

' ﬁon-fplding bicycles. For example, known folding bicjrcles have a ﬁ-amé of two or more
Ppieces, Which can be.d_ismat"ltléd, foldea or te]escopically s_hortened. In-sdmé' known

folding bicj(clgs, the follded'ciimehsions can be further reduced via removal Qf their

. Wheels; |

"In soﬁé'-conventiona]_'bicycle folding joints are situated in the central area of the
. ﬁéme, suéh:as within one or more of the down tube, top tube, seat tube and head tube, or.
. béa_ﬁng tube. A disad\)antége of such an arrangement is that the ﬁ'z_l.mg's‘rigidity is

reduced, which can detrimentally affect pedaling efficiency, and overall stability.
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Anot her di sadvant age associ ated with such known
folding bicycles is that the joints that enable
fol di ng can devel op a gap, or "play" over a period of
usage. This play results in a bicycle that flexes,
reducing pedal ing efficiency, as the force applied to
the bicycle is partially absorbed by t
QY%%O‘H&S“FH nts. In addition, the joints thensdlGEFBN/0r4564
can be weak points in the blcycle and can cause
structural failure, instability or other undesiraple
riding characterlstlcs A further dlsadvantage is that
known f ol di hi cycl es have frames that fre %
are. sal ARPUER didyBiags assediated wgth geh Jngwp o g ikycles is that the
non-fol ding bicycle. This reduces the ergonomnc
sui teinpt [hat gngbly folding epay develop a gapitor Splay'hver ¢ gerigdefynsage. This play
riders is a decrease of the 10 di stance that can be
ri daenltsinatbiesleribatiflexey, gidnenalpelebing efficienaynasdbe fasegsapplied to pmpel
pedaling efficiency, and decrease riding
c hattedtieyclesis ipaially absoded bydhofletingjoius Ineddition, the joints themselves
different position of front wheel and snaller whee

Si zeanclempealepbints it lie bioyold, gindicay ciise ptricigal fﬁﬂereeirmtabﬂny or other

there exists a need for a folding bicycle that is

er godiesitabid iding ehardorerib@dsl e when riding, optionally has
a unitary gentral frame structure, optionally can 15

be readiA Yoriiet diesliviihge 1 (e KRV foRifEbigRNRHave SBEéOhat frequently

optionally can.maintain its structural rigidity and .

1 Nt GPGIbYer 4R Bah€P SRS B8 di%ié RenBRPndhoRith ﬁsycxe This reduces

SumTary O The- I nventi on anpl-e enbodi ments” of the .

gﬁg ?%aia&i{r‘é WhiteBRity ?&{%ﬂlg% ?\O{eﬁm LEiS s 0 Crﬁangrrﬁﬁl's i€% td%&%ase of the

vant ages © sone of

V"h' c?%?cfetp% %ﬁ‘@esﬁ?d&b&}’tﬁ cofs o %hﬂh;ﬁ cﬁm?érf \éﬁ QerBRE pedaling

e 1nto a conpac Sl ze

e B ot Bt 3% bR Al b to e aitren

preferably.is foldable il.e _generall
ri diosigor et ahed a& g é{‘&efﬂgs{z;‘; cpmpartd o Fheas q:gfo?cﬂngablcycles

non- fol di ng bi c%
Therefore, there exists a need for a folding bicycle that is ergonomically

~ comfortable when riding, optionally has a unitary central frame structure, optionally can
‘be readily folded into a compact arrangement, and/or optionally can maintainmits
structural rigidity and integrity despite repeated folding and unfolding.

Summary Of The Invention 7
Example embodiments of the present invention seek to

allex}iate 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 stil having a central frame without any folding joints.
The foldable bicycle of the example embodiments, preferably is foldable while generally

providing a riding experience and duraliility of a standard non-folding bicycle.



1823870 2 I n accordance with a first aspect of the
present invention, there is provided a folding

bi cycl e, including a bearing tube and a front wheel,
the fol ding bicycle conprising: a fol dable fork
assenbly coupled with the bearing tube and rotatably
mounting the front wheel to the bicycle, the fol dable
fork assenbly including: a front wheel fork rotatably
nounted to the bicycl e about the bearing tube axis and
rot at abl e approxi mately 180 degrees a SW ng ann

wh . irr
i R

rel easab ron

afﬁld?ﬁ%@lc Cl@tlﬁcﬁﬁlnl%g thfidl Iﬂﬁ)eﬁm ﬁ?&rﬂ%el ?tﬁ:dfo? I VOt

assenbly adapt e Ivoti ng about a
bl?@begmﬁg&gectl ng the swng armto the front wheel
and positioning a portion of the front wheel

dj 26 t he fol dabl e fork
s <EERR. B RATay Piniod B8 B Povit whe ssppiobirarenyneboson
whele Y B Bic c]tle e féﬁ%éea{qg(eas r’lﬁg&ijgtl on prior to

fol di ng. accor Bnd aspect of the

e LB O KU R0l 814 i sogo e eare oy evicand

of 1 &a th thod conprising the steps of
rot attzfl nég&é&%ﬁ%aﬁ?ly% SPFor k about a bearing tube axis

Rk a forward side of a

r on‘?‘ﬁ%ﬂeeﬁ vxmﬁ €3 ggg’ctﬁ'ﬁﬁo gl 5‘?457& HFYP tHlersably Aeppladie
MolA 0 nt connecting the swng
ann tﬁgﬁt‘{;ﬂe%&]%nﬁwgg a%%‘ihﬁd t”od“t" 4P qmpad: i on of t he
whe ﬁl""tl a§5‘391%®| daI%GCF g 8d pr etﬁ"o%t Q’LCC}/ gblogt a j%om\t\ngontnlégtieng tl%easwing

arm {o the front wheel fork and positioning a portion of the front wheel adjacent a down tube;

wherein the foldable fork assembly is configured to be rotated approximately 180 degrees

to a rear-facing orientation prior to folding,

In accordance with a second aspect of the present invention, there is -

provided a method of using a bicycle fork assembly to fold a front portion of a

bicycle, the method comprising the steps of:
rotating a front wheel fork about a bearing tube axis approximately 180
degrees until a forward side of a front wheel is rear facing; and pivoting the swing arm
mounted front wheel about a joint connecting the swing

am to the front wheel fork so that a portion of the wheel is positioned adjacent a bicycle

. down tube.
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WD 2004/ 054871 PCT/ EP2003/ 014564 One enbodi ment of the
present invention includes a central frane 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
Thi s arrangenent can pronote er goni/eplobsd195k4

wo zoiaé{g&g?@t eristics of a non-folding bicycle. The fol dabl e

el-enents of the exanpl e enbodi ments optionally include
a foldable front-fork assenbly, a fol dable rear-wheel
assenbly and a fol dabl e handl ebar assenbly. Al though

 sach B agaRTICES 'p'f%%m%%sgé’%in%ﬁ gL s by of

exa

- t he. fol ded f 1 bl der i '
| 40 Z ‘E‘?%aﬁ%FaéS ? 8 P o' et e e gt e
B0t PR gaﬂga%pstfbs‘%?qat’eﬂyf e 358 S YR fpgment

or near a connector strut, - In operatlon the front

R PIOMOLE-TEORINYC TIding GhAsROteristiRs of NoRrildm biRYElei ng t he

“upper_end at the frame with the wheel, at its axle.

|l e e foidablerelenecnspedithe eximpie embattitnents opsiohally inslade a
front fork assenbly to rotate about the joint, in the

felfshde fiophfogk asdemblipwnfoldable maswhid] yasa@inblyiand raammﬂbzmﬁndlebar assembly

down tube ‘of the frane preferably has two spatially

AIRPASIALRY FTOMbIcORS RS Ghk @Pﬁ"&ﬂal fféaﬁlfbso&ethg_bx%
So, when the front fork assenbly is rotated ab

ob&hﬁlto geﬂﬁﬁtoviﬁﬂlﬁie tiearblded kide of the folddbie tisyele, batubegyit fddexample

t th t t th t
e B ra bRl T s A pRBt o 33%%%&%&@6 Bort | ons
femtfork oﬁ@@ﬁmblkabemomtselthﬁat frout] ywheehe omheel and front
6 S6er 22 CAHA Sﬁ&d% o;%&taeémﬁa%&opmr mpash&g tﬁ@ edROfork -

about the | ol nt I'n the exanpl e enbodi nent s,

ST P i 98B i o s
1t? e%g&eg‘k‘é 1%t ctalli] Be Q]%lglsae E)alitﬁoc%r and 'lﬁhwttﬁedﬁ&ﬁ f&ktagg?nﬂlf] torotate

about the joint, in the direction of the down tube assembly of the frame. The down tube

of the frame preferably ﬁas two spatially separated 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 separaied portions, thereby rotating into the Eenter of the frame,
through the two spaced apart rportions of the down tube. Alternatively, the wheel and

front fork assembly can be rotated 180° prior to being folded about the joint.*
In the example embodiments, 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 untocked,
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°

1823870 3
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unl ockabl e fashion. When it is desired to fold the

bi cycl e, the handl ebars are unl ocked, and rotated
downwar ds, preferably to a position that is within the
area of the central portion of the franme. In a

preferred enbodi nent, the handl ebars are fully

t W hesad, 3823870 3 WD 2004/ 054871 PCT/EPZOO%&Q%&@@%MFHM
prior to foldlng, and” the handl ebars are the

unl ocked and rotated downwards to a p05|t|on in which

one handle grip is on the left side of the central.

portion of the franme, and another handl e grlp is on

the hghto %lﬂi%g,lognd Whﬁﬁ%&@l ?%én' Qrﬁo&fe S ro{a?eﬁe downwards to 4.

Then, using a’l ockable joint, resp ec
ot her,

ool S WA LRSI h%ﬁ%*m%pm o e e, -
h |
tengogﬁ{‘%n?]scg rhk:ﬁcﬁe ?ﬁ%ﬁlg:?ﬁe %é{gosbd‘]?e(gltze g@tgé c?r%;ggx; g*‘gxa frame. Then,
i mension of th

t f ol
fol éﬁ%végs?%gaéféem retﬂ%‘ Areedfs anEirs can B foldeds ) tpvards cach
‘sdesce aat ta lLe fr mbeeththe seat to the
O@f{e%’f %a)gq:g: OHieE PRYEHF § St 1e§ft munggggquﬂy handle grips cross one

rear
includes 10 spatially separated, or parallel, bars,

bet ilB8Mehni ch the rear wheel is mounted. At a | ocation
bet ween E:h@e&ﬁﬁhpl@%&bbﬁi&eﬁ%aﬂle@ﬁ%ﬂ%&sﬁhe@e strut

asse udes _a | ock
: Iocklg;r%érxa sé e g e‘g'%L rF‘H’éerg'ﬁr foldedel rotates

upwed @gls!onbgttb@%ﬂdqblﬁebxgm i bl this epdhodineenta shat sssafiblyldescends at an
- strut assenbly. In a preferred enbodi nent, the
~ conpagle fiegsbepeath Hiesseatrio frgemravieeiade. ﬂEeféﬁb@ﬁB@éh’tﬁ’fdssembly includes
usi ng dual transm ssion chains, 15 with an _
10 nt epatially atieraat, o peiallel] bers, CBaweenSizﬁm ihed RACWHEN iMrblinted. At a
the rear wheel, are foldable upwards toward the seat.
To fiewiitn beawveen the séadlafid B redr WIHRI N itHe sthA%sseAB, inbiGdes a locking
“rear wheel, the transmission fromthe chainring to

t he a&pmblyk etWhen CRRCEBHE MRt if ¥ibast! BfKfehs wheel rotates upwards,

‘between the spatially separated bars of the strut assembly. In a preferred embodiment,

| the compactness of this arrangement can be enhanced by using dual transmission chains,

15 . 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 wljeel,

the hansmission from the chainring to the sprocket is complemented by two sprockets

and a shaﬁ; 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

20 fold. The front chain remains between the front chainring and the intermediate sprocket,
on the shaft, while the rear chain remains betv;reex? the ihtennediaté sprocket and the rear
spr0fket,. and shifts upwards together with the chain étays and the rear wheel without

changing the distance between the front sprocket and the rear sprocket. In this

1823870 4



and a shaft, i.e. consists two chains in series, which
results in an additional transmi ssion ratio. The
shaft al so serve's as a pivot, around which the chain
stays and the rear wheel 20 fold. The front chain
remai ns between the front chainring and the

i QlploiBsiudt e sprocket, on the shaft, while t NReFRRI003/014564

chain remains between the internediate sprocket and
the rear sprocket, and shifts upwards together with
the chain stays and the rear wheel w thout changing

" the di stance between the front sprocket and the rear

SPr 0Gkfbdimeht, 1HairSar wikeBE 1Gtatbad WE) %‘%&ﬁ'ﬂ%ﬁ ite Fprlogkct ‘when folding tﬁe

" 'PCT/ EP2003/ 014564 enbodi nent, the r'ear

~rot atvﬁféelai%é}dst hepd B%ﬁﬁlé @;&%& %Ee e?r\%ﬁl( % r\é'hre n}]ée&ﬂ! {%L}%ﬁgl@le upwards

" the wheel” upwards.

din°stays, togethe

' ' . . toward the . |

L ke S R B S B Ebd arock

' f tg the, internmedi t.-and . )
R TR i —

A S BB S kB T o e

the bicycle can be further reduced in the folded
pOSi F’ .°¥ '?‘8 %l”éiﬂﬁ g '?E’r#é‘,“ﬁ?d?dr‘\‘ciﬂ‘ inhefolded prsifias; cycl e,

t he pedals can al so be folded. In an alternate

embodi merke T8fuce fhs b e fokled by thepedals eratslise tefnkdedn

bicycle is provided. In this arrangenent, a second

~ seat is dpenakewmipembetimentof theqnesentantentioma faldatle tandem bicycle is
second set of pedals is provided. 1n the tandem

ar r agufeht In tiseregemen; a stcopédedt ds sisuaredt behincleths dant Yeat, and a
requi red. For exanple, footrests can be added at any

' - "10syi tssbind sptaf pedabsris povided ebethe jandenoaremganeht patssidger ofpedals is not

feet; but preferably in a |ocation safely away from

‘opermtéssazilc oupivsie nFar ommiphe ffduests cpebahdied lah apfl GhitabRMposition for

as an alternative to the second seat, or in-addition

 to theivimeendomdatasseabdry f@ptiud HfeERIPT NENati&RRafl away from -

added, such as a child 15 seat, basket, briefcase

hol dpérativeaslapo®ing. or at&ﬁksm&nmaiﬁﬁﬁ‘,'}s bR aRerhAFR8 tHeRecond seat,

~asinlar

5

20

or in addition to the second seat, other 6ptionﬁl pomponenfs can be added, such as a child
seat, basket, briefcase holder, rack, etc. Such compbnents can be attached in a similar
fashion and location as the secon_d seat,
In a ﬁlrther.-embodin-]e‘nt, the 'bicyqle can be equipped with a motor providing
-torgue at one of the sprockets or the chainring, -
These and other features and advantages of the present invention will be
apprcciatéd_ from reﬁ' ew of the following detailed description of the invention, along with . .

the accompanying figures in which like refergnc;e numerals refer to like parts throughout.

1823870 5



fashion and | ocation as the second seat. In a further
enbodi nent, the bicycle can be equi pped with a notor
providing torque at one of the sprockets or the

chai ning. These and ot her features and advant ages, of

the present invention will be 20 appreciated from

revi ew of the follow ng detailed description of

i WOSRYBHET! o ong with the. acconpanying fi gur]ég ’Eﬁmo‘muﬁ“
~which Iike reference nunerals refer to |ike parts

t hroughout. 1823870 5 ------ - ----- - WD 2004/ 054871 .
- PCT/ EP2003/ 014564 Brief Description O The Draw ngs

FIG | is a side view of an enbodi nent_of a f ol dabl e -

bi cycle in accordanc scriptio I tion;

FIG 2is side.view of a second enbodi ment of the ‘
f ol dabl e Bl%ylclrs @ sids viey afanowehadiraentiof a fldrblqiexsbaiin accordance with

i nvention, nanely a tandem fol dable bicycle; FIG 3 is
~ a dethanresgntdpyestion;he -enbodi ment illustrated in FIG 2,
show ng a second seat .tube, in accordance with the . ' ‘
- present ik iipn; si Giewl of 1 secondl embodimentt of ke foldable blcycle in
- enbodinent illustrated in FIG 1, illustrating the
¥ ol datvordahiecwiti the preseat Dwenlimncemelyt Hiahdem foidebleicycle;
invention in a folded configuration; 10 FIG 5 is a .
~detail viHG. 8fis 4 baibvibwdif terdmbolinmt lakeded A FitQ, sﬂowmga second
- showi ng the foldable handl ebar assenbly, in

acCOokedeMBE ivbdcbrdbite withaEeresentime@ition; FIG 6 is a
detail view of the enbodinment illustrated in FIG 5,

~ showi ng tig. 4fieladadd ﬁeﬁ%ﬂh@%ﬁbaﬁﬁﬁﬁﬁﬂhﬁr&té& @& 118, ddustrating the
configuration, in accordance - with the present
| nveRlidaBldbicycle in accordance with the present invention in a folded configuration; .
10 FIG. 5 is a detail view of the embodiment illustrated in FIG. 2, showing the
foldable handlebar assembly, in accordance with the present invention; .
FIG. 6 is a det__ail view of the embodiment illustrated in FIG. 5, showing- ﬁie
foldable handlebar assemfaly in a folded configuration, in accordance with thé present
invenﬁon; |
15 ~ FIG. 7 is a detajl view of the embodiment illustrated in FIG. 2, showing the
foldable front forkasrsembly Ina paﬁia]ly—folded configuration, in accordance witﬁ 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
20 invention; |

FIG. 9 is a detail view of the embodiment 11]ustrated in FIG, 2, showing the

fo]dable rear wheel assemb]y, in accordance with the present invention;

1823870 6



15 FIG 7 is a detail view of the enbodi nent

illustrated in FIG 2, showing the foldable front

fork assenbly in a partially-folded configuration, in
accordance wth the present invention; FIG 8 is a

detail view of the enbodinent illustrated in-FIG 7,

showi ng the front fork assenbly in a conpletely

f SYQRYWH AT guration, in accordance with the prP§§@'1‘1’¥003’014554
20 invention; FIG 9 is a detail view of the -

enbodi ment illustrated in FIG 2, show ng the

- fol dabl e rear. wheel -assenbly, in accordance with the

present invention; 1823870 6 WD 2004/ 054871

- PCT/ EP20031G 11564 defil Giewl ¢f theembagérnerit illustrated BfFIGh®, showing the Tear
enbodi ment illustrated in FIG 9, show ng the rear

- wheelwhesk essoinplyi in a patidllyddlisd Coifimeationtn geroatsh@nwiththe present

accordance with the present invention. FIG 11 is a
det aihventigw of a sprocket arrangenent of the fol dable

‘bi-cycle in 5 accordance with the present invention;

FIG 12 i5lG r isss-deeil viewnaf a dpioakdt atiaByvnednt of e ORIt blcycle in
arrangement of the foldable bicycle in accordance

St hatd@ﬁiaﬂé@ﬁﬂmﬂlelp?écaﬂﬁﬂv@ﬁhcﬁlaken along lines 12-12 as

shown in FIG 11: FIG 13 is a side viewof an .
enbodi MentiRfi23s & etodakbgori g451 Aew B ASHRLER IG5 \%E-P of the foldable

10 the present -invention; FIG 14 is a side vi

t he ﬁﬂ?&g'nfrﬁégord:inl:@%tﬁ Ql'i@]‘i’reéeﬂt gmlvg‘mo]n?’tak# a&lﬁ@t ik 15913 as shown in |

the -foldable bicycle in accordance wt

‘r|nveprq@ in a partlally fol ded conflguratlon

" FIG. 13 lS a S1de view of an embodiment of a foldable blcycle in accordance with

- 10 the present mventmn; '

FlG 14 is a side view of the embodlment Hlustrated in FIG 13 lllustratmg the
foldable blcycle 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

15 the present invention;

20

FIG. 16isa side view of an embodiment of a foldable bicycle in accordance with
the preseni im}enﬁon;

FIG 17 :s a side view of a motorized embodiment of a foldable b:cycle in
accordance w1th the present 1nvent10n,

FIG. 1.8 isa si'dc view of a tandem foldable bicycle in accordance with the present
in_véntion; |

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

and

- 1823870 o 7



FIG 15 -is a side view of an enbodi nent of a fol dable

bi cycle in accordance with 15 the present invention;

FIG 16 is a side view of an enbodi nent of a fol dable
bicycle in accordance with the present invention;

FIG 17 is a side view of a notorized enbodi nent of a

fol dabl e bicycle, in accordance with the pres L
M%ﬁ?"(“aﬁ'“ 20 FIG 18 is a side view of a tand ﬁ’EPZOOS/OMSM
fol dabl e bicycle in accordance with the present

invention; FIG 19 is a perspective view of a pedal in
accordance with the present invention; and 1823870 7

WO 2004/ O&géﬂ’ PCT/ EP2003/ 014564 FIG 20 is a

per spect i & B‘?"Sp&"tﬂ)‘@d’éﬁf‘” ¢l7 nedeldp acpqedancg with thppresent invention.

present -ipvepntion. It will be recogni zed that sone or
all of th’é“Fl éﬁ recosnired thtwemaor ol ofihe Bigures ard sshamatiorepresentations -
purpgses of illustration and do not necessarily depict

 the BEtRyEOstePhillusEationzad dsy not| nreessardyglepict thveactual relative s:zeé or
el ements shown. 5 Detailed Description O The
‘_InveM@thPM?hEWWBMg paragraphs, the present

invention will be described in detail by way of

“Jexanpl e with refer erReailed Deseripgiona0i ek Mhventidigs .

Throughout this description, the preferred enbodinent . _
and exanphels ﬁ)ﬂiomgsﬂwmglr@hh)ehcmﬁndmadma&qﬂ%%b@ibéd in detail by

~rather than as linmtations on the present invention. _
As ussoffeeaaple withreferddcemand attabhedtrdvings, Thiu cﬁltﬂ@sdets&:ptlon, the
any one of the enbodinents of the invention describ .
her iréferréd emBadmeAIMA@AbIEs shovkf SHOGIIBY SonsTdele 26 fé&é%nplars rather

to various feature(s) of the "present invention' :

-t hr Qg RUfmitalibSs on the present invention. As used herein, the "present invention™ refers

16 to any one of the embodiments of the invention descnbed herein, and any equivalents.
| Furthermore, reference to various feature(s) of the "present invention" throughout this
' document does not mean that all cleimed embodiments or mcthods must mciude the -
referenced feature(s). |
The present invention relates to a foldable bicycle including a frame géometry
15 ‘providing various components in the same relation to one another both in the folded and
‘unfolded conditions. As defined herein "frame geometry" féff;rs to the arrangement of
mbes that make up the bicycle frame. The relationship between the tubes comprisirig the
bicycle frame creates a specific overall "frame geometry." One feature of the f§1déble ‘
'bicycle of the present invention is that the frame core preferably is of a unité:y
20 consh'uétion i.e. containing no joints connecting moving' parts.
Referring to FIGS. 1, 13 and 15, one embodiment of a foldable b:cyc]e 10 of the
present mventmn is illustrated. This embodnnent of the present invention comprises a

core frame assembly 12 including a single down tube 20 or preferably including spatially

1823870 ‘ ' 8



docunent does not nean that all clainmed enbodi nents or
met hods nust include the referenced feature(s). The
present invention relates to a fol dable bicycle
incl.uding a frame geonetry 15 providing various.

_conponents in the sane relation to one another both in
- the folded and unfol ded canditions. As defined here

"WOHRG& et ry" refers to the arrangenent of PET{RROI 1456t
that make up the bicycle frame. The relationship

- between the tubes conprising the bicycle frane
- creates a specific overall "frare geonetry." One-

feature of the fol dable bicycle of the present .

i nvedtRaEied dowmmbes heS, fi78ne serd itdbeptie Relpp by, 15sanst a dearing tube 30,
unitary 20 construction, i.e..containing no joints
conn&deicig theodewr tyher 2% seRctube (A5ngopt bl [3Sandl bedrigatuble 30 are in
15, one enbodi nent. of a fol dable bicycle 10 of the

© pr es sybistapbaliyrfivied melationi i leachtotteer.e The ddwisntesib6ril i@ piefeaibly have a gap

the present invention conprises a core franme assenbly

12 i betivach themawhich il spprbeinmatdly e s2fle ondth aethe fkt Wheel 175, or slightly -
including spatially 1823870 8 WD 2004/ 054871 :

" SPCTI w2 0 J/HR 1dtehubes d P51 Fi0eckndbyvparbldles o Sanothéd) .angled, or curved. |

‘'seat tube 25, a top tube 15 and a bearing tube 30,

~_wher gitemithelyl e eigleWdemiBe hiedd a Eﬁi‘b@ts%ﬁowaéﬂfoﬁ 4188p1d Rube, split in the -

“and bearing tube 30 are in substantiall i xed

7 rel agidan tso%aﬁgkﬂ Of1ddC5ha B@ﬁa HQARRSE - mél%%m %Qel when it is folded

preferably a gap etween them which

B 'appr,gyg,} pately the sane width as the front V\heel 175,
or slightly 5 wider. The downtubes 165,. 170 can be

paral | el Ag’ﬁcgﬁ}feﬂ&; t of AL e?%lt nﬁgnn%ﬂ sﬁlgstrated in FIGS. 2 and 18. In

Al ternatively, a single do avin

t he
| wgdaz&hﬁ%%m%@déh%%g% ft"odﬁ‘é é’é\‘ﬁhgg?fllg Pf%deﬁrréfﬂt wPé@Wem includes
‘ en S S
* prosahbe Tl Bitog SR B deRCSRRSRER U Tt i e e

_assembly of a down tube 20 or spat:a]ly separated downtubes 165, 170, a seat tube 25, a
top tube 15 and a beanng tube 30, wherein the down tubes 165, 170, 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 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 aﬁ‘angements. :

Optionaily, a single seat bicycle can be converted to a tandem folding bicycle, by

20 positioning the second seat tube 45 between'thé 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 fastener 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

1823870 9



- di mensi ons, or the bicycl

| 100 G 18, l?rl\%ltﬂ?e? gﬁg&%@gﬂfi}?hﬁ t?ﬁ%%ﬁ)iﬂl%d%?{hg g«%ciogﬁ]saelal 40 i{s%ésiﬁbnedrso

10 this enbodinent, a tandem fol dable bicycle 70 is

provi ded. This enbodi nent includes various features

found in the single seat enbodi nent 10, including the

core frame assenbly of a down tube 20 or spatially

separ ated downt ubes 165, 170, a seat tube 25, a top

tube 15 and a bearing tube 30, wherein the down_tubes

1860 20p4/8548Uaqt tube 25, top tube 15 and beari hgUERFPE3/014364 -
30 are substantially fixed relative to each other. .
Referring to 15 FIGS. 2,- 3 and 18, the tandem fol dabl e

bi cycle 70 includes a second seat tube 45 with a

' _seco-ggoaiqeat io and _a second seat tube fastener 50.'
“Pr ef cgted

Ay egn s fyo dengtard: bastom braclet fibes ¥ 9 <shgwn in FIG. 3. In
qui ck-rel ease fastener, but other types of fasteners : _
may Hhisdesbiogy kg foldablebicyde 1@ pahbasconvertddsintozriandsm fokdsble bicycle 70
nut -and-bol t ~arrangenments... Optionally, a single seat - _
bi cy crighoubehapgng b dsmensiong, erdeakscleovitielbgsebi cycl e,
by 20 positioning the second seat tube 45 between the

“two upper RefeminggtomtotFhGeks, T, taient foldable bivyple i76 @ptidimlly may include

upper seat stay 85. Attached to the upper seat stay 85 '

35 t heseseuiomdalsmsdnbly 10 int anpled vadeiiddle HRockithissdmbly 110, As
" is sized to receive the second seat tube fastener 50. ‘

‘The dbgitiedin FIGS. 0f adE8, pRdatily sitdecéndiRdft Asdembly 107 is aligned in the
_.posi tioned agai nst the second seat tube support ' :

18238fle angliay'\Gbs26Ui s Ahed Bkl p&dal hisBRDY 3001 A2EhatRiy; a pair of footrests |

| ocated between the two forward botfom bracket tubes

90, Gt shBOMNmaP Yel fpounted biywhdid onf@e MR whie aggtﬂ)riate, safe and

- fol dabl e bicycle 10 can be converted into a tan

f ol dabHveniBhCHich & e Wid #afew% ggﬁ@@gmgke&g;?g{ s’;q”g% oW to

Se.

i ncl ude a secon asse s coup

P oA BT Ry 87 el el BB ey proviea o

107 i [ i ' ; | . it .
L SIS T RN | S

f oot | est.s . . . :
_ )i(f whether front or rear facing may include amenities such as a backrest enhancing -

passenger comfort.

.15 _ 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
~ clements 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 - |

20 retracted into the seat tube 25 by releasing seat lock 123. ehabling 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.

1823870 10



(not shown) may be nounted anywhere on the franme where
appropriate, safe and convenient, such as on the two
forward bottom bracket tubes 90, 95. 10 In a further
enbodi nent of the tandem bicycle, the second seat 40
is positioned so that a passenger in the seat 40 can
face backwards. Optional footrests may be provi ded t
aI"Y‘bW“ﬂﬁ%ﬁ'f\‘f ortable resting place for the rear PFE@??P@?”“]‘H“

- passenger's seat. Likewi se the seat 40, whether front
or rear facing may include anmenities such as a
backrest enhancing passenger confort. 15 Referring to
FI.GS. 4 and 14, the faoldable bicycle 10 of the present
i nvent i on 4%showm MRIES: &@nd 6, therfoldgble handiehayassemblynl25 comprises a
Various optional folding features-are illustrated in
t he fielntiag mepber S, plse cpdled ageaserarhahitriemtatibly upisd with the beanng
4, 13 and 15, the optional folding elenents include
f ol dabbe39 I(Qi?ﬁ cqligd la head ¢ybis).y TheShandlebark dd®lar: mounted to the mounting
rear-wheel assenbly 120 and a fol dabl e handl ebar
assemimbet 235 dbputaltidlebarnpivdthaxes 620. Foefapblycthe hhndlebary 140 can be
be 20 retracted into the seat tube 25 by rel easing

~ Seat rboel fibABareupaighi prgitioh s Rlegtatdiiy FIGS\A, £ eies fok ddaniple, to a folded
be slid into the seat tube 25. So, preferably, t he
‘seat: dowuRhide goditidieas ildktaRE HAFIGHTB] 4 8#d 6l ﬁH?hﬁEhahﬁﬁ{ban be used that
t hat -of seat tube 25, enabling t he seat nounti ng tube :

124 tepabid\Be hanflidblds 146 €8be & f 85 ridif &?&n]zgld\ég‘f fi :
2004/ 054871 PCT/ EP2003/ 014564 As Srl:l]O\l\%ﬁl 2uom and Sivficiently fixed so as:

6, the diskdaltestthigng! %H@fﬂaé}ﬁaE%L aela?ré ‘P&gf@{('(ﬁ)@ﬁw?rds in a folded

mount i ng- menber 135, al so cal goosenec

rot aEﬁﬁiéﬁra@i@H BH&¢ bys‘!%l@ 16,79 li’l? od%“? % {3 1%%10& f{t between the

cal | head tube The "handf ebar are

S T R B LR Rl B o e o

f r O %e?%ﬁ’rg Jg'(%trjrtpl Hgsél Bt il %alfsogl'g%én%sg 14 (t:h%jg Im%chFaIm('s;ISn 1slpro%ded and in
another a ratchet mechanism is provided. The handlebar elements 140, can include
tubing, and at their respective ends, handles 142.

In oné embodiment, the respective handlebar elements 140 can be folded inwards
15 -as well, in order-to further decrease the folded size of the bicycle. In this embodiment,
handlebar pivot axes 130 are prdvided at the intersection of the handlebars 140 and the
mounting member 135. One embodiment handlf_:bar 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 Iatch, or any 6ther type of suitable latch or fastener.
20 Réferring 1w o FIGS, 6, 7 and 8, a preferred method of fo]ding 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

1823870 11



downwards position as illustrated in FIGS. 3, 4 and 6.

Any mechani sm can be used that enabl es the handl ebars

140 to be upright in a riding position and

sufficiently fixed so as to allow safe steering, and

then rel easabl e and rotated downwards in a fol ded
configuration of the bicycle 10, 70. In. one .
e there is a friction fit between t hECYBP2003/014564
handl ebar tube and the nounting nmenber 135, which is
suitably shaped to receive the handl ebar tube. In

anot her enbodi nent, a | atching nechanismis provided,

and in _anothey a ratchet nechanlsn1|s provi ded, The
hand"BBEMEMERR: 5 18 dotaed as drvted Juthin f; ‘??@nﬂ%ﬂlée 40. This rotating

their respectiyve ends, handles 142. In one enbodi nent,

the foaepdianraitiad frithefent BheskdAs yiarittessepinteskmpwttine glements. After

inwards 15 as well, in order to further decrease the

f ol dbdp lﬁihfbfoéﬂﬁovﬁé%ﬂle Yandiebar Iatch 4§ isaplsanddl allowing each handlebar tube

handl ebar pivot axes 130 are provided at the

i nt ekdleelongiwidy ity pssodiztedi Fleents, 1046 ratatbdtdbeut theivntvi ﬁgnd]cbar pivot

menber 135. One enbodi nent handl ebar | atch 145, that

5r el exxsedld.hb drenchhteldament of thepndsent idntidrg oe handlebar pivot axis 130 is

hook- and-| oop type, but other type of |atches may be

enpl agled at dbiclegreasard the bthker hanklRbaepil @ttaaty, 130ris aﬁyedoétfwrdegrees S0

‘type of suitable latch or fastener. 20 Referring now :
t 0 Fh4B%he Bandles a2l nidunted pr é endsed (@b R frubed 1 46 AOndtR8ntact: each :
handl ebar assenbly 125 will now be described.

Pr ef g iihin irl $he fddd poSition BiRRHeRMe B5 BHEN5 Yas Sodvn in FIGS. 6 and 8.
(along with the front wheel 175) is rotated aroung

appr oxi ”ﬁie%xﬂngl%stluﬁl‘égflégs'l £ 8,78 6 GorkSRlenty ghﬁ%sig m?llsﬁ‘ated Ina

is in a backwar orientation.” In order to achieve

10t Ni Sk &‘hﬁg\ﬂﬁtl&m k8238 1Pr1t. } f%g%%hcogé%{bg* 115 mounts the front

PCT/ EPZ003/ 074564 nounti ng menber I'sr
des '\ﬂ'fégl #st i b L)p@ tcpﬁg [ﬁla 1hU ti?sht%gld be rFGQ'OfI}%Eaa ﬁ)ap zf%P' g\rrangement of

force I's trans dto e fro

20 SR BRBS RN B SRERA0AT e Tas bl BBl Bl o somt wheal
al q\f\g %St?&a ya olxx?sbt_ﬁe ﬁ-onl'{ w%eel to be moved towards the frame 12 in a folding

operaﬁon. In the illustrated embodiment, the front fork assembly 115 is pivotally

15 ‘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 has 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

20 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

1823870 12



140, along with its associ ated el enents, to be rotated
about their own handl ebar pivot 5 axes 130. In one

enbodi ment of the present invention, one handl ebar

pivot axis 130 is angled at 45 degrees and the other

handl ebar pivot axis 130 is angled at 35 degrees SO

that the handl es 142 nounted at the ends of th
haRPeH%*8ubes 140 do not cont act - each otherpﬁﬁ@ﬁﬂWWm“%4
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

illustrated in FIG 1, the

10 ridin uration as,
- front? Eﬂg‘ eﬂ g%ldygﬂ% ‘Hor, #HrEpt Inigh 1180 At thenvnededsed, Zceing the stirmup
~viaan axle to. the frame 12. It should be recognized

that % 2ndallgrineribprider to tefatmibaswingfarmhiss fand istirrép i 60 about the fork

assenbly 115 can be used that rotatably nmounts the
f r ontPIV @6 157 asshogmdn EKFS.Gend By al | ows t he front
wheel to be noved towards the franme 12 in a fol ding

- oper at i onExampleshef folded sonfiguentionsrive diluseated irf FESS. 10#id 8. In a folded

. fork assenmbly 115 is pivotally 15 attached to the

" Dear icomfiguration,3the ofrorithwhéel a8 it 2moved ioR@ldd OB fRarhe, ONfreferably it 1s_

| ';.fork 150 that extends forward when the fol dable

bi cy pbsitidid barwad: the gesiddvwh @b dethétss BN TokenRLLAR theacﬁwvn tube 20.
shown in FIG 1. Pivotally attached to the front fork

. -150, abouln bRériative \eiiboditiedt Kokt fhik sty 91 PRy aﬁle two springs or N

"that has a front wheel 175 renoveably and rotata

- coupkierk biReRRisq4, 45l sh&Wh h FIedst : 2@ dnk 97 ttﬂzﬁ afe%%t@c{]ﬂgmeen the front

'155|sast|rrup 160 that inc €s a Sstirrup

180. B3Rt 4y ifa&ihaQns Mrﬂ.ﬁneﬁ’)]@;ggé/gﬁ 9\}%@@? %%SltSF I@Q 4 S spnngs or shock

are positioned about t

IOpr ef QishBers qm%d]&%rettﬁ%est grlgtulplé gﬁ? cégs(eg I;I)gf,l on g'&grhgle foldable

| ock, but ot her ty es hes™
, K- re fasteners
o :ﬁ'p P@&/ cf‘aﬂ)%&ﬁ ﬁllé %.1 1§ﬁi%ng%orfsgp<a<2%sg§ers 14 may be of
rot the front] ftork t/%’FS)O é{ 3870 12 WD 2004/ 054871
pCT/ ERIGaT 61 2580 © "“%BB‘FB Freld aé"i%’d’”&\é‘ﬁ?t@es“ Wi ge appreciated that

stlrrup | atch 180 is, t rel eased, freeing the’
St rornu o' 101 springs or shoc a sorbers 14 may be mounted anywhere w1th1n the front

fork assembly 115, in any suitable location.

15 On feature of the foldable front fork assembly 155 is that the "head angle” of the

20

bearing tube can be conﬁgqred similar to the head angle of # non-folding bicycle. The .
head angle determines the front fork rake angie_; which affects steering "quickness." That’
is, the steering of the present invention will feel nor'mal'_to a rider accustomed to a non-
folding bicycle, in contrast to conve‘n_tiona] folding'bicycles, that have a steeper head
angle, which results in a steep front fork rake angle. This can be imp]cmented to create
relatively quick steering, resulting in a nervous, or edgy steering feel as desired.

‘ An opﬁonai rear whee} assembly 120 also i§ provided. Any assembly may be

used that is sujtable for mounting the rear wheel rotatably with respect to the frame 12,
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'. V\,heeg ?1?9{

160, and allowng the rider to rotate the swng arm

155 and stirrup 160 about the fork pivot axis 157, as

shown in FIGS. 7 and 8. Exanpl es of fol ded

configurations are illustrated in FIGS. 4 and 8. In a

folded 5 configuration, the front wheel 175 is noved
towards the frane. Preferably it is positioned

b QRWHOMRE two down tube el enents 165, 170 coRpF/FEENF 014564
the down tube 20. An alternative enbodi ment front fork :

- assenbly 115 may include two springs or shock

absorbers 14, as shown in FIGS. 15, 16, and 17, that

are mounted between the front fork 150 and either the =

st i r rang fargoounting e desined engiongnare ssal 8Bemblice. Inibe dpwiratgd embodiment,:
or shock 10 absorbers 14 woul d secure the stirrup

| at cithd g8t $tay islievidsdasle dinpippért seatrstayfSnandelofvet shabitay 185. The upper
bicycle 10 is configured in the riding node. The '

spri g sty 85 moyloptdmtly beveswbdipperysest safy tubeny5,t80pshowaUs IFIG. 3. Thc _
as an el astoner type, hydraulic or pneumatic. It wll

be appraceatsas 185 aptionalle inchidesTBFElower sda0&ayPfub&DOK 195, as shown in
absorbers 14 rmay be nmounted anywhere within the front

-§ or k FRaGS. €319l 4nd D5, Attaohep thelidwa st lsRGARS Ma schp s@ fastener receiver
feature of the foldable front fork assenbly 155

t hat 21 hevhideR dizal@! receivefthd 5@t s Hsieﬁ& 218D &y %%Ptge lower seat stay

- conflgured simlar to the head angle of a non-f

bi cygkeis r@i%eabﬁ%%]@&‘w e H5ee5dh ﬁ‘?ﬁ N&e 1ra é‘thE-, Q%aﬁ stay fastener 210

rake ang e, which affects steeri qui C

I s, %E]?)%Hﬂ%g?q?% bhp&h&r s% E falsﬂ%grgtérqﬁfs# Imay beeeelmployed Also,

norrra a ri ccust OITE 0 a non-

bicy E%Hmh%“g@gg%§%£ﬁgggmg6@§ﬁ%ﬁé?] ﬁ di ng blcyples,

t hat have results in a

t fropt of ork Thi b |
%o creatd | Fisian 365, 5130 10 Bu e PEwnFbeoRy hypoon is hat the

nervp edgy.. s erln feel ~as desired. An, optiona
re ar gé]?ra%}‘ggg r‘?b‘ﬁ"if‘ E“@Tﬁi botfgmp braghsy comprisingsafgTverd bottom.
th t abl e f t th
bqoyg-‘{t,\j“{dfﬁ qsegr;@g@pehrac%hgao%%ﬁg Qre%r lragttaorm bracket tubes
1823870_13

200, 205. The tubes are pivotally connected by pivot 220, Rotatab]y coupled about the

pivot 220 is a middle sprocket assembly 110. The middle sprocket assembly 110 is

15 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 sprdckets 237 providing differing gear ratios.

In a preferred tandem bicycle embodiment, the diameter of the first sprocket 105

20 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,
a]though any sprocket size can be vsed that allows the pedal force generated at any ofthe

‘pedal assemblies 100, 107 to the rear wheel 240

1823870 ' 14



WO 2004/ 054871 PCT/ EP2003/ 014564 and for nounting as
desired one or nore seat assenblies. In the
illustrated enbodi nent, the seat stay is divided into
an upper seat stay 85, and a | ower seat stay 185. The
upper seat stay 85 may optionally have two upper seat
stay tubes 75, 80, shown in FIG 3. The |ower seat _
200485481t i onal | y i ncl udes two | ower seat st &GTEGHE014564
- 190, 195, as shown in .5 FIGS. 3, 9 and 10. Attached
to the |l ower seat stay 185 is a seat stay fastener
receiver 215, which is sized to receive the seat stay
fastener 210. In this way the | ower seat stay 185 is
r el easeablly ceoenhadiment of the preppne mversion, e eepr B, 235 may contain internal
Preferably, the seat stay fastener 210 is a
" qui ckeeexs] eraberday hub 235umayinblade extérhallgears fand b dereilleur ormove the chain
| at ches. may -be enployed. Al so, the arrangement of
f ast droveet ther grassi e nddityn, ke foittsploekbt 109 mA$ irch@lenddifional sprockets
"FIGS. 3, 9 and 10, one feature of the present
i nverteyend the b gprotitess 1130t oM Beatkeiations, dinthidashyl Bhriety of gear -
a forward bottom bracket conprising two forward bottom

br ackgtostmiicbe POvideh @hd faatir8dF ROHLRM RivaRisatis thétt the two sprocket

conprising two rear bottom bracket tubes 200,

The tuResiiar FsPi1YObRIide £8R el thaliaPibd Ui ta%?eof t bicycl

Rot at abl y coupFed gbout tg prO? 2§g ; &rnum icycle speed
sproq&ﬁhﬂgéﬁenbly 110. The m ddl e sprocket assenbly

110 is 15 connected to the front sprocket 105 by a

- Trong, ﬁa%@lh[])g%%edvmtcaﬁ h%)ﬁ'%la{a{ng %% ra%]b tsc%sse% rem &% providing

a first mddle spro

i S o e -
35 h cont

SSr 23& etn&a’z%'fmﬁgé 98¢ ‘tff‘é‘ 4 FAER ‘"8 'é‘gr meclis that aligws the forces to

pref rred tandem bi gyc odi.nent, the dianeter of
the Pt PRFOR %&r!&félem&%sj g%ng HofT ﬁeshef hpnds eoqpptor?eately driven
~first ntddl pr.ocket 12 and the dianmeter of th
s ecoMCTHPEYests. JigF stakute, Thedorce ca bedrpmitied fropreaals 00 or 107 via a
one qQr npre of the sprockets 237 on the rear hub 235,
al t hetigrehathyo 5597 FoRe 124907 drophhesh 178 e Suehadrivg shofissystaa is w1dely

pedal force generated at any of the ‘
known and used, for example in motorized vehicles to transmit propulswe force from an

15 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 at preferred embodiment would not increase the folded
dimensions of the foldable bicycle 10, or the tandem foldable bicycle 70.

Again refcrring to FIGS 3, 9 and 10, the method of folding the rear wheel

20 assembl)r 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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pedal assenblies 100, 107 to the rear wheel 240.

1823870 14 WD 2004/ 054871 PCTI EP2003/ 014564 I n one

enbodi ment of the present invention, the rear hub 235

may contain internal gears, or the rear hub 235 may

i nclude external gears and a derailleur to nove the

chain between the gears. In addition, the front

sPYQOREBBIA5 ey i ncl ude additional sprockets PHEAFEHYS/014564

the two sprockets 112, 114 in the illustrations. In

this way, a variety of gear 5 ratios may be provided.

One feature of the present invention is that the two

sprocket .assenblies 105, 110 provide a. gear ratio ‘

t hat SPERFk®el 18snd bt eeat bub Ad%t The tytesr bptead bracket tubes 200, 205 shift:
requirements. It should be noted that although chains

225 awwanReiththe tas phed €d0h dihis araagenmnd of dbrmgonents keeps the distance
mechani sm.for transmitting force between the '

r es pdetweer thefront fedcked 0, and {2 réar@procitet 1 EsubsdtBntAUY constant during the
mechani sm 235 force can be transmtted via any ‘ o
mec hdoldmgptdeads, aldiding any@ack o €10 Sespertive cIBRIQB] 230! ath¥refore, it is not
transmtted fromthe rider's feet or hands to the

Appr pssitM &rythel chat®N 22511861 to @bmulegehiting R FA%RATRLE unfoldi
the force can be transnmitted fron1ped£ s 100 o?glo?no ng of the

via Foladbld Meyabadt Ao aﬁeﬁﬂtivﬂ\@ﬁ%di%ém& d(glf tgé 5&5@ %\%ﬁ%éon may employ

~.175. Such a drive shaft systemis c;]\}vn

used grit@Eite Pﬁ?@?ﬁlﬁ}( ?&r@@&rﬂfeﬁé@ﬁaﬁ%@ﬂ ofcfifins © transmt

propulsive tforce Troman 15 engi O Oné or nore S '
e, B LR AN BARCRY P Y Bt s
SUPPLYBSPSY, SOTEE e 5L bbb iy o i
0 SRS o WG Py v 10
{he. PEPipa Dk Sigopslatoty ol b mpmRvister | bod.
V\h.en the IISl gg&iﬁgl'}, ?3/ refdgget t%g grridthz <1>fo thjs ?‘o]ga%%eqbl]!gcleedlof, E)S thme tandem foldable
bicycle 70, the pedals may also be folded. Moreover, the foldable bicycle 10, or the
tandem foldable bicycle 70 may be equipped with an electric or internal combustion
15 motor without increasing the folded dimensions.,

Any size wheel diameter can be used that allow the wheels -t§ be appropn’atély
fo‘Idcd using the frame assembly 12 provided. For example, both the ﬁoni wheel 175 and
the rear th_ael 240 can be 14 inches or 15 inches in diameter, but other wheel sizes may
be employed, such as for example 23 inches in diameter or other sizes. In addition, the.

20 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 oversized adult, or the top tube 15 may be positioned closer to the down

1823870 _ 16
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20

the seat stay fastener receiver 215, the rear whee
240 is rotated about pivot 220, toward the seat 35.
The front chain 225 remai ns positioned between the
front sprocket 105 and the rear sprocket 110, while
the rear chain 230 remai ns positioned between the rear
1823870 15 --- - ---- -- -- WD 2004/ 054871
PCT/ EP2003/ 014564 sprocket 110 and the rear hub 235.
The two rear bottom bracket tubes 200, 205 shift
upmard with the rear wheel 240. This arrangenent of
E Q)0 sack aepitidnellwhatiear providet we demald gerfdenspiecific bicycles, as
sproc et 105 and the rear sprocket 110 substantially

C?‘nﬁiﬁﬂ ujg.ng the folding process, avoiding any
slack 1n ?he respective chains 225, 230. Therefore, it

i s not SR Go FAGS NS ANl 291dARS pedadOast@niip e & Hlustrated.
duri ng ﬁ]%%ob I ng Igﬁ unfol di ng of tpﬁe afso | dabl e

{Jlﬁ\‘}%&tﬁﬁ boXe O lsti@ri0 ri 4 gg&)}ﬂ?gi ”E a{kﬂﬁ R 3L is coupled

y enpl oy bly geared

driyebelts, inst ber 52,
b pia 9‘°P’6'|n53 PPl ARRp O %Hl%*“@g R Pl aypber 52 or
adj acent he seat,K 35. A ] ocki ,ce pay
ety wRut; gt eyt PR g8 1§§p°o‘§°?t B3 57 is
This greatly decreases the |ze of thef

b]')icfyt@ﬁ]é cm}gdaqbp@\geﬁé myot gxis g and_when 15 tl}entJ @ 1? B?Sétéorb as shown in
backpack, and easily stowed in spal ], vehi.cl e.

aHIG. 200 substaptislly rlseisasen e iy of the; %P&%\%ﬁés b@& When in
10, or the tandem fol dabl e bi cycleg b 3 th th
aths emfddedqosition, svBREGVBHEIG: A, the PHishiogtB! éoaﬁncfw) with the
the tandem fol dabl-e bi cycl e 70 may be eq %é)glw) P
anarivepddal werober iSABPYIAES Tobpigatdl arra frgeery Rcﬁ%‘ts oot.

i ncreasing the fol ded di mensions. Any size whee

di ametAmscirns kenubac fodebleabicysle inrotided| Woskﬂlsd in the art will
appropriately folded using the frame assenbly 12
Pappyéciteithat-the pmsaﬂphe,ntlbmtm b pramaqutbmib@thqmgw &hewve-described
' embodiments, which are presented in this dcscnpnon for purposes of illustration and not
6f limnitation. The description ’a.nd 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 limnit the exclusionary scope of this patent document. Magy
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 follow. It is noted that various equivalents for the particular embodiments

- discussed in this description may practice the invention as well.
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the rear wheel 240 can be 14 inches or 16 inches in

di aneter, but other wheel sizes may be enployed, such
as for exanple 23 inches in dianeter or other sizes.
In addition, the 20 fol dable bicycle 10 and the tandem
fol dabl e bicycle 70 may be equi pped with brakes,
lights, fenders, a kick stand, and other anenities.
Moreover, the frane may be sized to fit a child, or
an oversized adult, or the top tube 15 may be
positioned closer to the down 1823870 16 |I tube(s)
20, such as traditionally has been provided on fenale
gender-specific bicycles, as shown in FIG 16.
Referring now to FIGS. 19-20, a fol dable peda

assenbly 11 is illustrated. Attached to pedal cranks
16 is a pedal nmount 51. A narrow pedal nenber 52 is
coupled 5 to the pedal nmount 51. It will be

appreci ated that either the narrow pedal nenber 52, or
the pedal nmount 51 may rotate about the pedal cranks
16. An outer footrest 57 is pivotally coupl ed about
pedal pivot axis 58, and when in the fol ded position,
as shown in FIG 20, substantially decreases the
width of the foldable pedal assenbly 11. Wen in the
unfol ded position, as shopp @SFIG 19, the outer
footrest 57, in conjuncti h the 10 narrow pedal
menmer, upsd, C .
an aper SR SRR B BRAE LA} K bevce
cdRlpei¥id-€ 1s provided. One skilled in the art will
appreci ate that the present invention can be practiced

by Qtrigdbld BAhsihB12BRYRY I8R G tagithe ERAd H@Mﬁmo&ﬁhg fhe front

are presented in this description for pur poses of

whdel Wthe BiEyjcRNha liaBRtork AsehblWidclaign. The description
and exanples set forth in this specification and

as s @ oAt ifte orkdfomtibRaR ot dto AR tbid 1kyﬁ’l(e fabou® TR Qi B e Sikis Bhd

the present invention. The specification and dr awi ngs

ar erdiddbld phRREREElY Boldesttds; t he excl usi onary scope of
this patent docunent. ny

a swing arm pivotally coupled to the front wheel fork; a stirrup releasably coupled to

the front wheel fork, and fixedly attached to the swing arm; and

a pivot assembly adapted to pivoting the front wheel about a joint connecting the swing
arm to the front wheel fork and positioning a portion of the front wheel adjacent a down tube;

wherein the foldable fork assembly is configured to be rotated approximately 180 degrees

to a rear-facing orientation prior to folding.

2. The folding bicycle of claim 1, wherein the down tube comprises at least two tube -
segments, and the pivot assembly can position at least a portion of the front wheel between the

two tube segments.
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desi gns ot her than the above-descri bed enbodi nents

will fall within the literal and/or |egal scope of

the followi ng clainms, and the present invention is

limted only by the clainms that follow It is noted

t hat various equivalents for the particul ar

enbodi nents 20 discussed in this description nay

practice the invention as well. 17 CLAIMS 1. A

fol ding bicycle, including a bearing tube and a front

whedl., t fibe foddids bpytle @y elain 1 GomiEr cShp@singa §@iréladin@ector

fork assenbly coupled with the bearing tube and
adapitdibaditagabigoeonple g stulng t6 e fiont witseldbrkt 0 t he bi cycl e,

the fol dable fork assenbly including: a front whee

fork rotatably nounted to the bicycle about the

bearing tube axis and rotatable approxinmately 180

degréees; The ioldingdicyelmopélaiot futthercompiisayg a foldatlehdndighar assembly,

wheel fork; a stirrup releasably coupled to the front
coppeane:f ork, and fixedly attached to the swing arm and

a pivot assenbly adapted to pivoting the front whee

about a f $IPReTt BIEMbEEPUPIRg te mbcagpg Wb, armto the front

wheel fork and positioning a portion of the front

wheel adf Bawhbamembes legl,ly cappledl & the sprpoftaneist wiapdwundlebar

assenbl%-is configured to be rotated approxinately 180

degd¥Blsthe pandlebarangmirer setafable phoaiangis sfirqstiop fin thphandlebar joint.

folding. 2. The folding bicycle of claim1, wherein

the down tube conprises at |east two tube - segnents,

and _t he pivot assenbly can position at |east a portion
of he. f 1iEiEREyCipet SR Wheeein g bandiche re@ivii{pLyotablg about

, e foldi bi cyc of claiml further c rising a
th%]ﬁng% Jous siehthal an Xndl oe% the hanAle%ar member is positiona ﬂH)eneath agtop tube
when the front wheel is rotated and the handlebar member is pivoted about the handlebar

joint.
6. The folding bicycle of claim 1 further comprising a folding rear wheel assembly

mounting a rear wheel to the bicycle, including a pivot intermediate between the axis of rotation

of the rear wheel and the axis of rotation of a pedal assembly.
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adapted to rel easably couple the stirrup to the front
wheel fork. 4. The folding bicycle of claim1l further
conprising a fol dabl e handl ebar assenbly, conprising:
a support nenber coupled to a bearing tube; a
handl ebar nmenber pivotally coupled to the support
menber via a handl ebar joint, the handl ebar nenber
rotatabl e about an axis of rotation in the handl ebar
joint. 5. The folding bicycle of claim4 wherein the
handl. eban methtes! usingi blofcidiosk saatbly té hed b ad @dedn of a
joint such that an end of the handl ebar nenber is
bipyrdd, the orettioll eoryginmathe sepdadp t ube when the front wheel
is rotated and the handl ebar nenber is pivoted about
t he handraitag a frant wheel Gork Tabeutfadieaingopuby axjcdpproaimardlail $0
1 further conprising a folding rear wheel assenbly
mourdeitees Wt ervanhsidd oftadrontrehdel tyedr Gieingrrmt piviotigg the swing arm
pi vot internediate between the axis of rotation of
t he mewteddnabvheshdbotie jeinticonmitingthaswiog of a pedal
assenbly. 19 7. A nethod of using a bicycle fork
g, pthp frontiideeldprl se it agprtionef theovheelfis ppsitiohagiadiaeent & higycle
met hod conprising the steps of: rotating a front whee
dgwgrbabout a bearing tube axis approxi mately 180
degrees until a forward side of a front wheel is rear
facing; and pivoting the swing arm nounted front
whee| abgut a joint connecting the swng armto the
fro vvhg‘éq methgdof glgin hdprther ¢amnrisigg a siep phyelogdngey stiprup that
.ﬁ@fitioned adj acent a bicycle down tube. 8. The
npHdes 5eagPe & PUTURCONCEOR ¢ her conprising a step of
releasing a stirrup that includes releasing a stirrup
connect or.

9. The method of claim 7, wherein the bicycle down tube comprises at least two tube
segments, and the step of pivoting the front wheel comprises positioning at least a

portion of the wheel between the two tube segments.

10.  The method of claim 7 further comprising folding a rear wheel relatively

closer to a frame of the bicycle.
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9. The nethod of claim7, wherein the bicycle down
tube conprises at |east two tube segnents, and the
step of pivoting the front wheel conprises positioning
at | east a portion of the wheel between the two tube
segnents. 10. The nmethod of claim7 further conprising
folding a rear wheel relatively closer to a frane of
the bicycle. 20 - -- --- --cmmomon —omnn 11. The
met hod of claim 10 wherein folding the rear whee
conptli seFhpinehbd ofcldiind Orvetareinfodiihg thb enat whdel eotiySises pivoting the
i nternmedi ate between the axis of rotation of the whee
reandhenh alzout 3 ofis infeob@lidtobetefenahqrediadf rastiamtkhe vdiceltdad an axis of
bi cycle. 12. The nmethod of claim 7 further conprising
rqiggionof nppdal abmmlilyedidhe ieelser  about axis of rotation in
a handl ebar joint. 13. The nethod of claim 12 wherein
a handl e at the end of the handl ebar nenber is
p05|t|oned followmng the step of rotating the
handebaf héggihed obglaimehBerthprgoppaibing refpinge hagdlgearmenthst
14. The method of claim 12 wherein a handle at the end
alont Pt oifion abphandigeamisdit i s positi oned fol | owi ng t he
step of rotating the handl ebar nmenber at | east
partially between a top tube and a downtube, 15. The
QS cIa|n11 wherein a handl e at the end of th
han

cbattS el et plainy b peisitinanglq atdhngnd ?f“ethgb@tsﬂ%m
B S oG 1P DBl SRRODH D BERICBH 2RHEY 4 L iy above
etelyslsl |S|ng 21

14, The method of claim 12 wherein a handle at the end of the handlebar
member is positioned following the step of rotating the handlebar member at least partially

between a top tube and a downtube,

15. The method of claim 12 wherein a handle at the end of the handlebar

member is positioned following the step of rotating the handlebar member at least partially

beneath a top tube.

16. A method of claim 7 further comprising:
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folding a rear wheel relatively closer to a frane of
the bicycle by pivoting the rear wheel about an axis
internmedi ate between the axis of rotation of the rear
wheel and an axis of rotation of a pedal assenbly of
the bicycle; and rotating a handl ebar nenber about an
axis of rotation in a handlebar joint. 17. The nethod
of claim 16 wherein a handle at the end of the

handl ebar nmenber is positioned follow ng the step of

r ot afdldigg 4 feer Waebleltiady ¢lesabera fainelof @8 bicpéle by pikvbiihg the rear wheel

beneath a top tube. 22

about an axis intermediate between the axis of rotation of the rear wheel and an axis of rotation

of a pedal assembly of the bicycle; and

rotating a handlebar member about an axis of rotation in a handlebar joint.

17. The method of claim 16 wherein a handle at the end of the handlebar member

is positioned following the step of rotating the handlebar member at least partially beneath a

top tube.
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