25 June 2004 Universal Folding Bicycle Field of the invention The

i nvention concerns a universal folding bicycle. Background offdth@e 2004

i nvention Currently known types of folding bicycles are designed in a way
that enables their folding into a pack with the size corresponding to the

hei ght of the bi.cycle or smaller. Bi cyj’mmm""m‘ o the size of its.
construction is described in WO 97/101 common type of nen's
bicycle. It is folded by rotating the back.yh w th the back fork

consi sting of the chain support together W|th the central part of the

bi cycl e t olbmiversdidFoldingBicyeleeel . The seat is swung backwards while the
handl ebars and pedals remain in their original positions. The folding is
time consunming, requires tools and the fol ded bicycle is of an unpracti cal

size. ' A CcPERDBfMEMMvEntRinke W th common-type wheels is described in U S
patent No. 5, 125, 678. Its design enables fairly quick folding by

renovi ng both wheels, disconnecting the back fork and sw ngi ng the seat

support fogégﬁgﬁ?tﬁoq‘ &H&rﬁfﬁnib&?ﬁfomﬁo' dli of this type of bicycle

£y
requires t S si'ze 1s inconvenren d the design nakes it
| npossi ble to neet the necessary ergonom cal requirenments. . The bicycle

accordi ng ﬁo U. S p&tent 4, 895, 386 can be folded to a pack with the
hei ght of toRts front wheel in the fork with the head
assenbly in the front tube, the handl ebar attachnent and t he handl ebars

constitute one unit. The seat with the stemand the seat tube formthe
second unit. Thepwemtlysknown typca@ffieltling bioyclagarp dedigneddn weeny that esabianhbiebar

ST T e N I I
is attached to Bidyelelfldiag tp eiesizegfligrconstribgordis Aysckibed i WU ¢BUOIY. k @faat i ng
the joini ngoxgmrog %ypactof tnpe% sqncycle }t 1s folded by rotating the back wheel with the back fork
consisting of the chain support together with the central part of the bicycle toward the
front wheel. The seat is swung backwards while the handlebars and pedals remain in their
original positions. The folding is time consuming, requires tools and the folded bicycle is
of an unpractical size.

‘A common men's bike with common-type wheels is described in U.S. patent
No. 5, 125, 678. Its design enables fairly quick folding by removing both wheels,
disconnecting the back fork and swinging the seat support forwards to the seat tube.
Folding of this type of bicycle requires tools. Its size is inconvenient and the design
makes it impossible to meet the necessary ergonomical requirements.

The bicycle according to U.S. patent 4, 895, 386 can be folded to a pack with the
height of its construction. Its front wheel in the fork with the head assembly in the front
tube, the handlebar attachment and the handlebars constitgte one unit. The seat with the
stem and the seat tube form the second unit. There are two diagonal joining patts between
the handlebar assembly and the seat tube, which are attached by two alternating pins to
the front and back units. The central assembly with pedals and back wheel is attached to
the lower joining part. The bicycle is folded by rotating the joining parts at the pins. In
‘this step the bicycle is shortened so that the back part will align to the front part with the
handlebars. The pedals and the handlebars are not folded; they remain in the original
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this step the bicycle is shortened so that the back part wll QE %xhhe
front part with the handlebars. The pedals and the handl ebars are o
folded; they remain in the original 25 June 2004 -2 width. The
dlsadvantages of this design are the small dianeter of wheels, the open
chain, and a conparatively large size after folding. A bicycle, which can
be folded into a snmaller size, is described in U S. patent 5, 205, 573. It
is described as a conmon nen's bi ke witp-wheels of normal size. Its
folding is based on a back fork that can be divided at the place where the
seat support attaches to the chain support. After reaning bot h wheel s,

t he back f a seat support,is Swyn rd tg the seat
t ube ar ou MQ‘ Hﬁ‘ ﬁ%s\ég‘g@%ge{]ﬁ% yfeﬁ{gnsaé%ﬁ' S%?g digrpeter 0 ‘%ﬁﬁgr &iopen GRANY
forward tchnu%oh{mwa?qﬁgaglgyme@ogﬂ{gtraI pin. Rotating the handlebars 90
degrees conpletes the Even, if. it is possible to fold it into a

conpar ati vel y shali¢ycks sdcht m b faldetlinto iassmallee sizeynis ulesaripedrinl U. quatclés
experienc ol r.e ,necessar The bicycl e design hs l.i m

variabilit B$ 803 B7iS dPiGEBPE 28 B oman Tenscbike it Bbes §;er§€?§55§1% I8 the
conmon CUSHRAIMY is Bdsed o AtHABK férk tﬁ§t40an1&8d1dﬁ}§@ i Qﬁ?li’ceb\k'ﬁéfg e tdaptugpdr 2

frame, a prolonged handl ebar attachnent and | onged seat stemw th a
circul ar rﬂﬂ@ﬁhﬁlséo tirhehaithsuplperth After mmwmg Umthrvdteelssﬂle'ﬂaek\fmblledde@dgmdnakes

the inpre Q nd ndl.ebar | di frqt hi s
bi oycre + antfehs SlnpBE ARG Pl s B Re R MR B Tl e g e Tl o
chain is ahein, s@pdntlbesudﬁglﬁnvatarﬂoamblfrm fotk hiotthd @deentRE phi. RGthtngaeeor di ng
to U S patent 4, 598, 923 can be folded to the size of a suitcase. This

bi cycl e hé?ﬂq\lﬁ%F SOy fegmees rarpleten the Eldingy Exerr if] it in possibleui@e®ld iy Hitad t he
front whelonjpatativtl$mafslRYhE Brdceire i imb bALEmM S &d eflifd kpsidnbs TRGRESSOrY

pi ns and
are necessary. The bicycle design has limited variability. These are the reasons that make

this design useless for the common customer.

| U.S. patent 4, 634, 138 describes a bicycle that has a frame, a prolonged handlebar
attachment and a prolonged seat stem with a circular profile. The wheels have small
diameters. The whole design makes the impression of a scooter with pedals and
handlebars. Folding of this bicycle requires tools, folding of the pedals is dangerous, the
driving chain is open, and the design variability is limited.

The bicycle according to U.S. patent 4, 598, 923 can be folded to the size of a
suitcase. This bicycle has wheels with small diameters. Its folding includes sliding the
front wheel into the hollow part of the frame after releasing the accessory pins and
rotating the front wheel backwards. The back wheel is slid into the second part of the
frame after releasing the accessory pins and rotating the back wheel forwards. The
handlebars are folded to the back after releasing the pins on the handlebar attachment.
The hollow parts of the frame and the prolonged hollow part of the seat column will
create a suitcase by folding them one upon another. The pedals are removed and placed
into this suitcase. The disadvantage is that the bicycle wheels have a small diameter and
the resulting rolling resistance is too great for a rough terrain. The construction itself has

sharp edges, which cause a high risk of injury.



rotating the front wheel backwards. The back wheel is slid into the second
part of the frame after releasing the accessory pins and rotdfifget Bd4ack
wheel forwards. The handlebars are folded to the back after rel easing the
pins on the handl ebar attachnment. The hollow parts of the frame and the
prol onged holl ow part of the seat colum will <create a suitcase by folding
t hem one upon anot her. The pedals are renoved and placed into this

sui tcase. The di sadvantage is that the gicycle wheel s have a snall dianeter
and the resulting rolling resistance irs"too great for a rough terrain. The

constructi | : : Rl | | bthadry. 25
June 2004 ﬂ%-fo%cﬁgé %lgﬁ?%ﬁm@cﬁgﬂ%&gﬁwvﬁgﬂf’ s§r| ng?ggggg?'sﬁé esccﬁﬁlf)gasgh %y DE
4313832. |jt hagy irctatyentbetided dwinging leviensf back silrelywldcbizdprng-foadedagainst teer  of
back wheel which is sEeri ng- | oaded against the main frame. The | ve1r can be
rotated fopademe. TheleveiptaaibsgosiedianvasiiyoThe folding mpehanismsof frnt m%xe? ever

serves to e . I | | - LhES . . DI oes not
o ovi de. ¢ ROV g Ve S0 o Blefor Mhediladhe et Bt i BAGBIGERGEEndt> 2
descri bed provide tiay teivebéorifortdi aneters of wheels, open chain, conparatively
| arge size of the folded bicycle, tinme and expertise requirenents when
fol di ng, necessThepringina disadiantages ghithe: bieyolgsidgsesived phovsi argcinaall diamgtershe

| ack of sprd.ng I Lt d €41 NV, ' :Jhe
i ver sai ey oo YRS oBmp Rt dhigs S5 HE U oY BioytlaP AR cxpiee”
desi gns. refuicemneaits e foldingy aessityandise heols, lowtsembility of tisebicycles)dnd tiwent r al
assenbl y \giath edal s agd cranks. The front swwng armwth the front wheel
i s at t acheldck of spraging gfwhesl $f3kcted to the head assenbly. Adjustable
handl ebars are attached to the head assenbly by the nmeans of a rotary
joint, a telescopic handlebar rod or a handlebar attachment. The back wheel

i s att achiebctiptiomef tha inventioting arm The back swing armis connected to the
central assenbly

The universal folding bicycie eliminates the disadvantages of the current designs.
1t consists of a frame, handlebars, wheels, a seat, and a central assembly with pedals and
cranks. The front swing arm with the front wheel is attached to the front arm connected to
the head assembly. Adjustable handlebars are attached to the head assembly by the means
of a rotary joint, a telescopic handlebar rod or a handlebar attachment. The back wheel is
attached to the back swing arm. The back swing arm is connected to the central assembly
mounted on the frame that includes pedals with cranks. The seat on a telescopic stem is
mounted on the back part of the frame or on the front part of the frame using a pin. The
front arm and the front swing arm are interconnected by the front joint or by the
telescopic springing of the front wheel or by the front wheel springing. The back swing
arm is connected to the frame end by the back wheel telescopic springing or by the back
wheel springing. The front wheel is attached to the front swing arm by the means of a
unilateral free bearing. The back wheel is attached in the same way to the back swing arm
which can be equipped by an accessory arm. The front wheel telescopic springing or the
front wheel springing, the rotary joint, the telescopic springing of the front wheel or the
front wheel springing, the handlebar axis and the cranks with pedals are all equipped by

quick releases.



nounted on the franme that includes pedals with cranks. The seat on a

tel escopic stemis "nounted on the back part of the frame or oA thEef 7954t
part of the frame using a pin. The front armand the front swing armare

i nterconnected by the front joint or by the telescopic springing of the
front wheel or by the front wheel springing. The back swing armis
connected to the frane end by the back wheel telescopic springing or by the
back wheel springing. The front wheel is attached to the front swing arm
by the means of a wunilateral free bearimft- The back wheel is attached in
the sane way to the back swing arm which can be equi pped by an accessory
arm The front wheel telescopic springing or the front wheel springing,

the rotary j oi nfhe dehtecah®ePdcodinto S seAwiflg &fm.ThBay bdduipied dly aaelesdopic front
wheel springing, the handlebar axis and the cranks with pedals are all

equi pped Ispat spuingingros by aseat arm springisgalhectglestopiqsicatopringing is mpentedan thewi ng
arm |t may ,be. equi pped a telescopic. seat .sprjngi or a t arm
b ngi ng EhdiRg e B¢ s pfa SRRE s OMR T hEFta AL EEREITRE, e
frame and the spalLAEKD SPRANARLAS dafh BROLHALEE BF of RRsEPY hadldbaf rodin thee
frame. The hei ght of "handl ebars can be adjusted by a'tel escopi ¢ handl ebar

rod in theangeofd®0dd 1600 mmofromabe grauhd and tthe gistamael 06220 toS20mamcfrose Hiece of
290 to 620 ngnfr%”hre\ ae&}i in the horizontal direction. The di stance of
frame at t& ipAgRgrzental direqHot,  ne ground can be 150 to 780 nm  The seat

can be adj ust edriigditthece T figdte@t théQrdversé part fidni the ghind Birtbd SO oS0 @AMOr
hori zontal direction, and 500 to 1100 mmfromthe ground in_the vertjcal

di r ect i on. Therseptecandye adjusted i ghe rangeef 70-torhS9anmdn themniasior-pesietiernogizetaly. The
e eh ! . SP =5 T
cbsequontJliseiofEngis0 ¢ 2100 i sbRGhE RS SPihcRAR] ARGIEh. *Phere may e

subsequent o stabilize rnad posi

wheel s nmaysphiagingdroap55 gl 25gminr feom Hte groud0 mm and the steering angl e may
range from 65 t’lohe8}(1)

%Fe%raregxslé permits to limit the handlebar positioning and, subsequently,
to stabilize it in a desired position.

The front and back wheels may have a springing from 55 to 210 mm and the
steering angle may range from 65 to 80 degrees.

The axle base of the front and back wheel may range from 600 to 1210 mm.

Folding of the bicycle is done in the following way: After releasing the handlebar
quick release the handlebars are rotated 90 degrees to the vertical position. The quick
release of the rotary joint is released and the handlebars are swung upwards in mountain
bikes or backwards in all other bicycle types. Then the front wheel telescopic springing
quick release or the front wheel springing quick release is released and the front swing
arm with the front wheel, fender, and front wheel telescopic springing or front wheel
springing are swung to the centre of the frame. The seat is swung to the centre as well
after sliding out of the telescopic stem or the telescopic stem located in the seat swing
arm and equipped by the telescopic seat springing or by the seat arm springing.

The back wheel together with the back swing arm optionally equipped by the
accessory arm is swung to the centre of the frame after releasing the quick release.

The pedals with cranks located 260 to 350 mm from the ground are removed after

releasing their quick releases. Folding of the bicycle does not require strict adherence to



The axl e base of the front and back wheel may range from 600 tg iglo #ﬁh
Fol ding of the bicycle is done in the follow ng way: After rel 28R e
handl ebar quick rel ease the handl ebars are rotated 90 degrees to the
vertical position. The quick release of the rotary joint is released and
t he handl ebars are swung upwards in nmountain bikes or backwards in al

ot her bicycle types. Then the front wheel telescopic springing quick

rel ease or the front wheel springing quick release is released and the
front swing armwth the front wheel, ferfder, and front wheel telescopic
springing or front wheel springing are swng to the centre of the frane.
The seat is swng to the centre as well after sliding out of the

tel escopi gug Hﬁmieéd Redubd. AFE i Beghi RMOIPER! Rt df1thd BehseaonSRevegsingthe and
equi pped by the telescopic seat springing or by the seat arm springing. The
back wheeldesaitediseps dogshunfdidingack swi ng arm optional Iy equi pped by the

' {, h t f the frg fter. I ' th I ck
7ol ense. The peiha D14 WOl e STRSOBH D67 BUSGE e diFt ALV Grind arc
remved aflflers fth RA3EA0THI kol ® HREAMES dighstin of the bicycle does

not require SngCt erence to 25 June escri bed procedure. W
can begin to f ol egcledostriteti in te invention has 4 complBe\sprisgingof itscbothi adeels,bed

steps does unfol ding. The fol ded bicycle.is uare Wth.a siz gyal to
the di amet$fb gd %ﬁ%‘gF‘%afS-gF PP VAR PHS'$1‘_é‘ifd§réE Pﬂ*??eth\é\% 05 st B8 9ol ded
wi t hout ar&g&lﬁ%ys and R8n{hRH}ER, CinlRaRG! 8 0diktandeN6Y R EdhitraD BssBblya oA MHest €
springing of its both wheels, seat, and handl ebars. It permts to vary
posi ti ons grbund, thepstearingtangte, thedrantyydheehisacks longth.ribe agledheseoayd Hiechandlebar
constructiQn, includi ngthe.dis t r gl . :
ground, thaé{as-‘cteg{e] PPHY R g feef(fr eaﬁﬁﬁsq&ﬁ@gﬁd%%ﬁgé |?§|f%‘?1°3‘t%ﬁi[® fxwté{sgalg&%ase,
and the hapgdsabiging fo6h tikatfopetiidtény idlies biless ahd spgort foad bikeotbamburgaipbilcsct i on
of functiaonally diverse bicycle tg/pes rangi ng from hi kes for children,

| adi es bi Keadiesnbickeles @re sa3fa, Biithestably seriigatnd Hickodesign parameters permit a

comfortable ride even on a boulder pavement of historical centres. There are alternate
gears located in the back swing arm that permit ride to a slope and in a rough terrain.

City bikes have a frame placed low above the ground so that it is comfortable to
mount and to descend. That is why it is suitable for riding for sport, fun, to school, work
and shopping, in and outside of towns.

Mountain bikes are intended for a sport rides on and off road. It can be adjusted
perfectly to the weight and height requirements of adults.

Road bikes are intended mainly for sports on reinforced roads for demanding
riders. It is possible to adjust the handlebars to a lower position enabling fast racing-style
ride or to an upper position for a recreational sport ride on narrow racing tires. It permits a
fast and comfortable ride with little rolling resistance. The seat with springing enables to
increase the comfort when riding on paved roads.

Different variants of city, sport or mountain bikes for children can be used for the
same purposes as the corresponding bicycle types for adults. They, too, permit variability
of positions of parts important for ergonomy and construction.

Another advantage of the invention is that it enables production of bicycles with

wheel diameters suitable for individual bicycle types. Its size after folding cqrresponds to



Ladi es bicycles are safe, with stable steering and their design paraneters
permit a confortable ride even on a boul der pavement of histof? dape 2004
centres. There are alternate gears located in the back swi ng armthat
permt ride to a slope and in a rough terrain. Gty bikes have a frane

pl aced | ow above the ground so that it is confortable to nount and to
descend. That is why it is suitable for riding for sport, fun, to school,
wor k and shopping, in and outside of towns. Muntain bikes are intended
for a sport rides on and off road. It ¢cgo be adjusted perfectly to the
wei ght and hei ght requirenents of adults. Road bikes are intended mainly
for sports on reinforced roads for demanding riders. It is possible to

t
dj ust the handl eb t I i ti bl i f ast, L ng-.st yl i d
or to an ibBBIIGUER§HsS cabpl 1@ the dlaTtsrNaV i of Wieek Wit RIIFSA PRy
tires. It REEA fRhét d§StooRNR Ea‘?l_rﬁe%k@@'bti% the &% Mighiéchstetﬂh@trgeﬁhlté Githple

resi stance. The seat wth springing enables to 1ncrease the confort when
ri di ng on toanspatt ao@plersordl fuggagerbly cag biugtain, afrplang, poatsprdn tan elevatou iadding bi kes
for children can b sed for the sane purpose the, correspondi pg

bi cycl e t ypeleraipyeldpes notrirayire ang expbing and e Kfing time 5 nolEptel e of
parts inpoj esd OF ergonony and construction. Another advantage of the

invention Ts that it enabl es production of bicycles with wheel diameters
suitable for individual bicycle types. Its size after folding corresponds

to 25 June,2004.-6 sguare w,th,sides equal to the dianeter of wheels, or

wheel s wi m%ww w thout any tools. It can be fol ded

to the size of a suitcase that permts sinple transport as a personal

| uggage by car,_bus, train, ajrplane, boat, or in an elevator. Folding of

the bicycl e dod&xamples fapplication of the invention tatpre 5ubipcs o PAGNY RIAECHM #Et nor e
than 2 m §l4iaon theesdibdel figired Figde 1f shgWws aSideRidw6f $138RE Bike. The springing

of wheels and seat as well as the adjustable seat and handlebars are highlighted.

Fig. 2 shows a side view of a city bike. The springing of wheels and seat as well
as the adjustable seat and handlebars are highlighted. Fig. 3 shows a side view of a
mountain bike. The springing of wheels, seat and handlebars as well as the adjustable seat
and handlebars are highlighted.

Fig. 4 shows a side view of a road bike. The springing of wheels and seat as well
as the adjustable seat and handlebars are highlighted. Fig. 5 shows a side view of the
folding of wheels, seat, and handlebars of a ladies bike. Fig. 6 is a front view, fig. 7 a side
view, fig. 8 a back view, and fig. 9 a view from above of a folded lédies"'bike.

Fig. 10 shows a side view of the folding of wheels, handlebars and seat of a city
bike, fig. 11 is a side view of the frame with folded pedals. Fig. 12 is a view from above,
fig. 13 a front view, fig. 14 a side view, and fig. 15 a back view of a folded city bicycle.

Fig. 16 shows a side view of the folding of wheels, handlebars and seat of a
mountain bike, fig. 17 is a front view, fig. 18 a side view, fig. 19 a back view, and fig. 20
a view from above of a folded mountain bike.

Fig. 21 is a side view of a sport road bike, folding of wheels, handlebars and seat
is shown. Fig. 22 is a front view, fig. 23 a side view, fig. 24 a back view, and fig. 25 a

view from above of a folded sport road bicycle.



Exanpl es of application of the invention that are subject to patent
protection are ' shown on the enclosed figures. Figure 1 shows a?3i'dee\A08¢
of a ladi es bike. The springing of wheels and seat as well as the

adj ust abl e seat and handl ebars are highlighted. Fig. 2 shows a side view of
a city bike. The springing of wheels and seat as well as the adjustable
seat and handl ebars are highlighted. Fig. 3 shows a side view of a

nount ai n bi ke. The springing of wheels, seat and handl ebars as well as the
adj ustabl e seat and handl ebars are highlighted. Fig. 4 shows a side view
of a road bike. The springing of wheels and seat as well as the adjustable
seat and handl ebars are highlighted. Fig. 5 shows a side view of the

fol di ng of vvheels seat . and handl ebars of a ladies bike. Fig. 6 is a front
view, fig. Examplesofas g In¥enfiothack view, and fig. 9 a view from above
of a folded |adies- bi ke Fig. 10 shows a side view of the folding of

.wheel s, handl ebars and seat of a city bike, fig. 11 is a side view of the
frame V\nthEimpjeqi pedals. Fig. 12 is a view fromabove, fig. 13 a front
view, fig. 14 a side view, and fig. 15 a back view of a folded city

bi cycle. Fi g TBheswrjversal foldig bicy GP“SL‘Wé‘ngflf’dffﬁ'Qe»oli‘aﬂﬂﬁ’Eﬁ’sw ff?b‘»‘ﬂélséb‘ar s and
seat of a f w,
fig. 19 a ?)a Qé\?lﬁjggvagééﬁgjw ‘Wh Z%Tzwﬂaﬁ dé\llgﬁi %)hrﬁyr a vaeS sggw% o?’dlzgdaenlgﬁlhtgal n

bi ke. Fi g. bikd. Its design d;ech\araeburlméd by theattaclineamd oBtHeeﬁ‘oxft@wmglmn@ bymtheeﬂctnt

handl eb 22 f
U ow Tro. JooH 13 ¥ theidart adp Lemich pondnasto Sratenr pesmiiia el i 5ne & 3b6°s por ¢
road bi cycfent agh 1%\6%3@914& sWilX &4 8% lﬂarcaﬂmcteaqiyl feomt Whedl Bsrirginperyt with

Exanpl e 1 The universal folding bicycle consisting of a franme, handl ebars,

wheel s, a Bieguick relaeseal % rheadjustblehanglebics § 2 meuned op dlipalread AFEALEr dnks as
shown in f {l the rola?y ﬁ)ll&t%ﬁﬁ the quick release 3.1 and the telescopic rod 6. They are attached

to the handlebar axis 8 by a quick release 8.2.

The back swing arm 10 is mounted on the central assembly ]1 that is formed by
the pedals with cranks 12 and the quick release 12.3. It is located on the frame 3. The seat
16 is located on the frame 3, which ends by the telescopic stem 15 and telescopic seat
springing 24. The back swing arm 10 and the end of the frame 3 are connected by the
back wheel springing 21 with the quick release 21.7. The front wheel 22 and the back
wheel 13 are attached by the means of a unilateral free bearing to the swing front arm 4
and the back swing arm 10, respectively.

The folding of the wheels, haﬁdlcbars, and seat and different views of the folded
ladies bike are shown in figures 5 to 9. The bicycle is folded by releasing the handlebar
axis quick release 8.2 and rotating the handlebars 9 by 90 degrees to the vertical position.
Then the rotary joint quick release 5.1 on the handlebar axis 8 is released. The handlebars
9 are swung back until stop. The seat 16 is swung so that it can be slid in together with
the telescopic stem 15 and the telescopic seat springing 24. Then the seat is moved
forward horizontally until stop. The front wheel 22 is swung down after releasing the
quick release 19.5. The front swing arm 4 with the front wheel 22 is rotated in the front

Joint 17 into the centre of the frame 3. The back wheel 13 is swung down after releasing



bike. Its design is characterized by the attachnent of the front swing arm
4 by the front " joint 17 to the front arm,1, which is connect & ?¥ 4 Keo*
head assenbly 2 of the frame 3. The front arm1 and the front swng arm4
are interconnected by front wheel springing 12 with the quick release I M
The adj ustabl e handl ebars 4 are nounted on the head assenbly 2 via the
rotary joint 5 with the quick release 5:1 and the telescopic rod 6. They
are attached to the handl ebar axis 8 by a quick rel ease 822. The back
swing arm 14 is nounted on the central senbly 11 that is forned by the
pedals with cranks L and the quick relea%e 123. It is located on the frane
3. The seat 1 is located on the franme 3, which ends by the tel escopic stem
15 and tel escopic seat springing 24. The back swing arm 10 and the end of

the frame 3tharback avheelt spingingt aeick pelessevdtled| Thepr it rigirngted 1arowndhtheheentyali ck

| 2L7. The. f:rant, wheel th wheel, 1 tt d.by th
noaneof n iRy AP b e STmARS £ ARG, ek etea, B e e et ek
swi ng ar m lQankseoPeistreléaded and ik peddaldi wigh antNR ¥R QEH Indérap Phebntre ofﬁ{Séd seat

and different views of the folded |adies bike are shown in figures 5 to 9.
The bi cycl efrarse 3.Jihgdicyslp is unfeldsd by reveesingtheidesprbed stepss qui ck rel ease 8.2
and rotating the handl ebars 2 by 90 degrees to the vertical position. Then
the rotary joint quick release 5 1 on the handl ebar axis 8 is rel eased. The
handl ebar s E2nmgle2 swung back until stop. The seat 16 is swing so that it
can be slid in tQgether with he tel escopl,c stem. 15 and the tel escopic
seat springing Zﬁ‘% d_t?ﬂéﬁslm’(&‘ % g‘“leé F8\wEY ‘kPérﬁM%erﬁgPi“ztbﬁP‘&Y‘fl?dﬁﬁf"P st op.
The front wieghmgR 1 $n S HOHNswih QFmEWRASHhE Goh'Bm 4WréE borREERSS thed- 5.
The front swng armA with the front wheel 22 is rotated in the front

joint 1_7 itRlesropiscrent heel sringing 18 andewith thenfonsaiechetespopigspringinguawickd own
Fot at ed ar auis s RO Ry Aeresiay Somsph i el b od BodSfing ey G IS 1S
Final |y, t hescepadnykarmetotaxy goinf 27 h®he beickl whel ttelescopizndpsinging R0 with dtseqpdekd and
the pedal s r\é\ie«tas% ﬁf‘a'}lé %tt%%e&l Eoethglbiac é’&‘%& Eamtl .tﬁe%ax?s% %lg ?s z? I:ltyt tpﬂ%e, the seat 16

is not equipped by any telescopic springing 24.

The folding of the wheels, handlebars, and seat and different views of the folded

city bike are shown on figures 10 to 15. The bicycle is folded in a way similar to that

described in example 1. The difference is that the seat 16 is swung after it is slid out

together with the telescopic stem 15. Then it is.inserted into the centre of the frame 3. The

front wheel 22 is swung after releasing the quick release 18' and the back wheel 13 after

releasing the quick release 20.6. The bicycle is unfolded by reversing the described steps.

Example 3

Figure 3 shows a mountain bike design that differs from the example 2 in that the
bicycle has its handlebars 9 mounted on the head assembly 2 by a handlebar attachment 7.
This bicycle lacks the accessory arm 26, however the seat 16 is equipped by the seat
swing arm 23. The telescopic seat springing 24 is attached at the same place as the
telescopic back wheel springing 20. Together they are connected to the frame 3.



frame 3. The bicycle is unfol ded by reversing the described steps. Exanple
2 The design shown on figure 2 is a city bike that differs fronﬁiﬁ@“bﬁ8 tle
described in exanple | in that the front swing armL with the front arm1
are connected to the telescopic front wheel springing 1$ and with the
front wheel telescopic springing quick release 84. The accessory arm?2 is
nmounted on the back swng armIQ via the accessory armrotary joint 27.
The back wheel telescopic springing 20 with its quick release 24.E are
attached to the back swing arm 1Q Becayse this is a city bike, the seat M
is not equi pped by any tel escopic spriﬁgrng 24. The folding of the wheels,
handl ebars, and seat and different views of the folded <city bike are shown
on figures 10 to 15. The bicycle is folded in a simlar to that

wa
described in exdhpfading ofibe Wheals handiebars; andysgat begiﬁé@!‘t vigws of thdeldedhf t er

it isslid : I & CoPl : J &S ¢l rted
into the ce‘ﬁ%&a 1%?&?%%%?1})?%@@?&&%%@40}?@ b‘g{?é ﬁ'ﬁic%f@f%lﬁ%%&%#gﬁrgpftéé ttaf

rel easi ng tdescriped inkexampiealse 18, and the back wheel 11 after releasing the
qui ck rel ease 20.6. The bicycle is unfolded by reversing the described
steps. Exanple 3 Figure 3 shows a nountain bi ke design that differs from
the exanpl gydmple 4 hat the bicycle has its handl ebars Q nounted on the head
assenbly 2 by a handl ebar attachment Z. This bicycle |acks the accessory
arm 26, however Thadesigmshayn i fimydiippeporbhicydle thab differssfwm dheadasigndn fighk

1 e30P1 38 oRReABAS R BR BRI BeRATE BA RSB gh Wt
frame 3. 2Gsshibly 2094h®hditebhobittichyenti7. tThe hahdlebass cdndieddvalngr, arand theat and
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the frame by the pin 14. The seat arm springing 25 is connected to the centre of the frame

3. The back wheel springing 21 is attached to the back swing arm 10 and to the end of the

frame 3 via its quick release 21.7.

| The folding of the wheels, handlebars, and seat and different views of the folded

sport road bike is shown in figures 21 to 25, The bicycle is folded in a way similar to that

described in example 1, with the exception that after the quick release 8.2 is released the

left and right parts of the handlebars 9 are swung up around the handlebar axis 8. This

permits swinging the handlebars 9 to the back until stop. |

ndustrial licabili ;
The universal folding bicycle according to the invention is suitable for production

of all types of bicycles ranging from sport to common utility bikes, bikes for adults as

well as for children.



Exanpl e 4 The design shown in fig. 4 is a sport bicycle that differs from
the design in fig. | in that the handl ebars Q with the handl eb&P &¥jes2004
quick release S 2 are nounted on the head assenbly 2 by the handl ebar
attachnent -7. The handl ebars. can be swung up around the handl ebar axis $.
The seat 1-6 with the seat swng arm23. is attached to the begi nning of
the frame by the pin 1.4. The seat armspringing 2,5 is connected to the
centre of the frame |. The back wheel springing 21 is attached to the back
swwng armj. and to the end of the franRLB via its quick release 21 _7. The
fol ding of the wheels, handl ebars, and seat and different views of the
folded sport road bike is shown in figures 21 to 25. The bicycle is fol ded
in away simlar to that described in exanple 1, with the exception that
after the quick release 8.2 is reIeaé%H’%?ﬁE%I eft and right parts of the
handl ebars 9- are swung up around the handl ebar axis B. This permts

swi ngi ng the handl ebars 2 to the back until stop. Industrial Applicability
The uni versal folding bicycle according to the invention is suitable for

roducti on f all,type f hicycles, rangjng frogmsport to commopn utilit
bi kes, bi ces I ﬁ“&ﬁﬁ@s‘%_ ng Gerdle a@SFB?ggflrﬁgﬁﬂ% andlebars, iieslocuseat 1A Al NG
1. A universal &gl debnktl Wathat@GOHRIpaiAI g fcbag,ﬁyi@”s;h Qtsggﬁéﬂswels, a

seat, and a central assenbly W th attgche als with cran
characterized dyat b foont swidg em (Avwith acfront (Wheel(22) age Btavhed thadiead 22)

o L1 2ched oo, G RARL oS o i IR, 2y ol BBARR )
a rotary joint dréattached &l the heyd dssenthily (B visdkbtar jdiav(3), elalescapicsod () afd Vi a a
handl ebar  at t achyenh G aisd(8) s vie a Bandlebat attachment (7), a back wheel (13) is
attached to a back swing arm (10) connected to a central assembly (11) formed by
pedals and cranks (12) and mounted on the frame (3), a seat (16) on a telescopic
stem (15) is attached to the end of the frame (3) or via a pin (14) to the beginning
of the frame (3), the front arm (1) and the swing front arm (4) are interconnected
by a front joint (17) and by a telescopic front wheel springing (18) or by a front
wheel springing (19), the back swing arm (10) is connected to the end of the frame
(3) via a back wheel telescopic springing (20) or by a back wheel springing (21),
a front wheel (22) and the back wheel (13) are attached by means of unilateral free
bearing to the front swing arm (4) and to the back swing arm (10), the telescopic
front wheel springing (18), the front wheel springing (19), the rotary joint (5), the
telescopic back wheel springing (20), the back wheel springing (21), the handlebar
axis (8), and the cranks with pedals (12) are all equipped by quick releases (5.1),
(8.2), (12.3), (18.4), (19.5), (20.6) and (21.7).

2. A universal folding bicycle according to Claim 1 characterized by
that the seat (16) is located inside the seat swing arm (23) and is equipped by
a telescopic seat springing (24) or by a seat arm springing (25) and the telescopic
seat springing (24) is attached to the end of the frame (3) and the seat arm
springing (25) is attached to the centre of the frame (3).



attached to a back swing arm (10) connected to a central assenbuy ill)
fornmed by pedals and cranks (12) and nounted on the franme (3), 2 @HTZ?%%)
on a telescopic stem(15) is attached to the end of the frane (3) or via a
pin (14) to the beginning of the franme (3), the front arm (1) and the
swing front arm(4) are interconnected by a front joint (17) and by a

tel escopic front wheel springing (18) or by a front wheel springing (19),
the back swing arm (10) is connected to the end of the frane (3) via a
back wheel telescopic springing (20) or.f3y. a back wheel springing (21), a
front wheel (22) and the back wheel (13) are attached by neans of

unilateral free bearing to the front swng arm(4) and to the back sw ng

, the tgl i £ wheel ,.spri Agi , f wh
b1 nai ng (19 KLREERR Bt Bl Rereitpls CRLRELASR: shGr AREREERA ngi ng
(20), the back ydreel a §Phe Baikvidgdrn (10R eaa@gé@aaéacce@sb@a@@s)and the

cranks with pedals (12) are all equi pped by quick releases (5.1), (8.2),
(12.3), (18.4), (19.5), (20'.6) and (21.7). 2. A universal folding bicycle

according to,C ai t ..z e.d t at the t. (16)
is located i ﬁ’si'géﬂl‘)ﬁresglsg)é n \?M%P{%“’é‘i‘r‘”?h"{“?%)m gri‘ﬂmfg téc?ui ﬁg'e rﬁft %rfgl%edscopi o
seat springing { ¥4) hait bthea ittt of.th® IBdlebas (D) ié 3Ghstable bl ke MmehBSofal C

seat springing (24) js attached to the end of the frane (3) and the seat
arm springi ng teleseppicsod {bhtniby rangeraie 60 it F 000nm; fiemfthegroupd pnd 280 fune
2004 -11 3. A Wtvshsm helsd i 0 ing to Caims 1 and 2 ¢ h ar
acterize \fﬂg y thﬁsgdt?‘g%kﬁéﬁﬁg%ﬁalggm&%&érm (10) is equipped by a
accessory arm (26). 4. A universal folding bicycle according to Clains | to
3char acgt,e s | .d . b t h t . the.helght of the hapdl ebars (9)
i s adj ust abl é' b's;‘/%ng?éggdg%P'°Y%%a°ﬁ°é‘ﬁ8§&°o§ﬁ‘8“? k)g" te) TRAFRS FERYE ""o‘:}S 600
to 1100 mm frorby heh gt othecheipht oPMO filame (SPA thefirdvefiaphiés BHBdo 780 i drom

hori zont al di retﬁéigr%{}hd

6. A universal folding bicycle according to Claims 110 S characterized
by that the seat (16) is adjustable in the anterior-posterior horizontal
direction in the range of 70 to 150 mm and 500 to 1100 from the ground in the

vertical direction with springing from 55 to 125 mm from the ground.

7. A universal folding bicycle according to Claims 1to 6 characterized

by that the handlebar axis (8) limits the positioning of handlebars (9) and

subsequent stabilization in one of the defined positions.

8. A universal folding bicycle according to Claims 1to7 characterized
by that the height of the telescopic front wheel springing (18) or the front
wheel springing (19) as well as the height of the telescopic back wheel springing
(20) or the back wheel springing (21) is in the range of 55 to 210 mm.



5. A universal folding bicycle according to Clains 1 to 4 characterize d b
y that' the height of the frame (3) at the traverse part is 150 t©o 78t P4
from the ground. 6. A universal folding bicycle accordingt o Clains 1 to
5characteri zed byt hat the seat (16) is adjustable in the
anterior-posterior horizontal direction in the range of 70 to 150 mm and
500 to 1100 fromthe ground in the vertical direction with springing from
55 to 125 mmfromthe ground. 7. A universal folding bicycle according to
Claim 1to6characterized_ byt hat the handlebar axis (8)
limts the positioning of handl ebars (9)12and subsequent stabilization in
one of the defined positions. 8. A universal folding bicycle according to
Claims |l to7characteri zed byt hat the height of the

t el escopi ¢ frBntA whizedsalsfoldimgbieyclé 2&ording th€laimohtto Swhedla spcitregi nge @19) as

wheel “Spri ngi ng 02190 RS AAGEHRE Pl APt T Yool To B he Frebeohed s o A

uni versal fol di g depeygl e according to Claims 1 to 8 characterized by t h
at asteering angle (28) of the front wheel (22) is in the ranges of 65 to
80 degrees. 10. A universal folding bicycle accordi ng to Clains 1to 9 ch

aracter d h a t he,.ax bas efro (22 and back
wheel (13) |31¢ nKt ﬁ'evglfsgln%%cgn%gcy%%Bcctlgﬁdligz%’gmﬁ%s Tg hkL'JFilr eé’rseﬂ oﬁldl ng

bi cycl e accordi §g tthpa € dieraxlelbdse of thetfrdnt #27) add Gadk Whdel (13) i€intthe Banges ofh a t

t he handl ebars @é n be folded to the back or upwards after releasing

t he handl ebar i ]@H‘“inel ease (8.2), rotating by 90 degrees, and

rel easing the rotary joint quick release (5.1).

11. A universal folding bicycle according to Claims 1 t0o 10 characterized
by that the handlebars (9) can be folded to the back or upwards after
releasing the handlebar axis quick release (8.2), rotating by 90 degrees, and
releasing the rotary joint quick release (5.1).

12. A universal folding bicycle according to Claims 1to 11 characterized
by that the front swing arm (4) with the front wheel (22), a attached fender
(29) and the telescopic front wheel springing (18) or the front wheel springing
(19) can be swung to the centre of the frame (3) afier releasing the quick releases
(18.4) or (19.5).

13. A universal folding bicycle according to Claims 1t0 12 characterized
by that the seat (16) can be swung to the centre of the frame (3) after sliding
out the telescopic stem (15) or the telescopic stem (15) with the seat swing arm

(23) with the attached telescopic seat springing (24) or the seat arm springing (25).

14. A universal folding bicycle according to Claims 1t0 13 characterized
by that the back wheel (13) together with the back swing arm (10) or with
the accessory arm (26) can be swung to the centre of the frame (3) after releasing
the quick releases (20.6) or (21.7).



12. A universal folding bicycle according to Clains 1 to 11 characterize d
byt hat the front swing arm(4) with the front wheel (22), &5aftcRe¥
fender (29) and the telescopic front wheel springing (18) or the front
wheel springing (19) can be swung to the centre of the frane (3) after
rel easing the quick releases (18.4) or (19.5). 13. A universal folding

bi cycle according to Clains 1to1l2c har acteri zed byt hat
the seat (16) can be swung to the centre of the frame (3) after sliding
out the telescopic stem (15) or the telgscopic stem (15 with the seat
swing arm (23) with the attached tel €stopic seat springing (24) or the
seat armspringing (25). 14. A universal folding bicycle according to
Claims 1to 13 char acteri zed by that the back wheel (13

t oget her wi t HiSt hA unaneksak foldigg &icyele BOjording vo Chaims héo d¢ cedsoryc hemi( can
be swung to the centre of the fra ter releasjng . t ui r el eases
(20.6) or (21.7%Y 21 & i thesse IS-VTg‘E‘fg'} S/(?%)r}f’e"’é?dg‘&ﬁﬁl‘f h?lgbtrﬂg%pgg,é?@mm

according to d ﬁbﬂﬁh&éﬂoﬁné—@anooel}eﬁo%@aﬁérFqlé’asi'hgithezc%ﬁckdfclc&c 143 at the
pedals with cranks (12) located in the height of 260 to 350 nm fromthe

ground can be renoved after releasing the quick release (12.3). 16. A

uni versal fol 1%' nﬂa\ﬁ\ge?s%* %l@ﬁggkg{;l@%céo?dl%% agaix%s rlg% }go% hha Fab@ r(i.zter_l& riz

ed byt hat S "SI ze torrespon a square with sides
equal to the dbametéra wifter feldingdatsish@edesfonddy tovd §quatehwith sided equahtbethe ( 29) ,

to the di [ f _the b 3 ith t k fepd 0 17. A
o 0 LB el e BESES) ohdtle BALhAAS B3OS bR g 7,
ed byt ha ihobafedr¢ld)Midase bhdiTMer BBHNY any instrunents.

17. A universal folding bicycle according to Claims 1to 16 characterized

by that it can be folded without using any instruments.



