25 June 2004 Universal Folding Bicycle Field of the invention The

i nvention concerns a universal folding bicycle. Background of the5ikhmen2dosn
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 bicycle or snaller. Bicycle folding to the size of its _
construction is described in WO 97/10141. It is a conmmon ty of men's
bicycle. It is folded by rotating the back wheel with the ba?@”ﬂllmmml
consisting of the chain support together with the central I//””l
bi cycl e t ovgivdrsalPolaigmicymbeel . The seat is swing backwards whi kesidshe
handl ebars and pedals renain in their original positions. The folding is

time consumng, requires tools and the folded bicycle is racti cal
size. "A ng]@hke Wi th common-type wheels is desc ﬂg@ﬂ’!ﬂm
patent No. 5, , . Its design enables fairly quick fo

renovi ng both wheel s, disconnecting the back fork and swi ngi n¢f'®te seat
support forwards to the seat tube, _Foldi ng of this type of bicycle
requires t 51 18vention cencemsiadinivsishipldingbicydhd t he design nmkes it

| npossi ble to neet the necessary ergonom cal requirenents. The bicycle
according to U S patent 4, 895, 386 can be folded to a pack with the
hei ght of Bacxground cinventionl ts front wheel in the fork with the head
assenbly in the front tube, the handl ebar attachnent and the handl ebars
constitute one unit. The seat with the stemand the seat tube formthe
second unit. Tharenfy RnéWetyBtPeOBRIing ﬁbﬂd@gr@d’ersig%e@ﬁlté"ﬁﬁﬁtha@Qﬁbl@@ﬂt@irebar

assenbly e}nﬁg;t he seat tube, which are attached by two alternating pins to
the front giataa Rack pdth theeizecastespandingde tsihpishi efithe bigusle orsmalisack wheel

i s attached to0 Bjcycle folding to the size of its construction is described in WO 97/10141. It is a
-common type of men's bicycle. It is 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 constitute one unit. The seat with the
stem and the seat tube form the second unit. There are two diagonal joining parts 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



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 Backunparoos
will align to the front part with the handlebars. The pedals and the

handl ebars are not folded; they remain in the original 25 June 2004 -2

wi dt h. The di sadvantages of this design are the small dianeter of wheels,
the open chain, and a conparatively large size after folding. A bicycle,
whi ch can be folded into a smaller size, is described in U.S, patent 5,
205, 573. It is described as a conmon Ten' s bi ke with wheel s of norma

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 renoving both

wheel s, t iwddthaThe disadyvantage ofithisdlesipdl arcithe siaslh tiafief Of wheels IMel Ogerf chiaikgr d t o
t he seat tuﬁ?e around a gﬁé\ |,ocat ed under the seat. The chain support is
swung f or RAY & COBPIREVElY eq‘%ﬁa@e&f% ¢H& a central pi n. Rotating the

handl ebars 90 s&egf 2para cH Iﬁ%s%n%ﬁ%dflﬂ od} g’%ﬁlelzg\[;s?o fdeschBedf %éa@n? to

fold it into a onsum ng

and requi ISeQOQXm—Sr ile iscdescibal ss aa:omnmc&mﬁarbyke Wit \bh&}scbﬁn&ﬁﬁaﬂ glxehlts
limted variability Theie are the re sons that make this design useless

for the conliBs it batedasy lsfor'ﬁéhaéﬁﬁn e diyided atzhe plase wheeasths ssptcSpePRIt t hat
has a fraggacngs w%%ﬂxgﬁd&@ '&R&rre %’Eﬂs%eé’}@qh@b lpfoﬂg%]%v%@tanétem

with a C|rcul ar profi Wwheel S h dia ol'e design
makes thetlquoamppmrmscsfwuagfmrcbtoﬁmSéatprbdafcmndla¢m lmalﬂﬂ ahder she deal. Thag of

this bicyc]e requires tooI f pedal d nger th
driving cRaH f"gp?f{)é%,swﬁ% W@f%g%n@%%\? ?%fb grp PsceP Pi8g! oﬁ*ﬁ'@gbqe“?:ycl e
accor di nghiildbais 90 afefitbs YompRbs ﬁg%oliﬁfg @veﬁqlquaqis pBssitie t§'f6@ Rfmt% a
suitcase. This bicycle has eels with small diameters. Its folding

i ncl udes §Pmmfqulm@nalf mémthwee@dumsélmmnmmg\nn@mmrgs expesiengeafieolaf t er

e o hadate BcASAE PR YRl Bedfthes BB IRb. THOK it Mol WIRERe T

back wheef
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.



frame after releasing the accessory pins and rotating the back wheel
forwards. The handlebars are folded to the back after releasing2$ emnpi2m®4a
on the handl ebar attachnment. The hollow parts of the frane 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
suitcase. The di sadvantage is that the bicycle wheels have a small dianeter
and the resulting rolling resistance is too great for a rough terrain. The
construction itself has sharp edges, ich cause a high risk of injury. 25
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back wheelt 1y hCldtarp eibédded swRaiRdeva df Badk wihel whRh s {prmgHeadti@ghifdtelic can be
rotated forwardly.” The fol di ng mechani sm of front wheel ~ swinging |ever

serves t omareframerkhedénse carpberstated forwardlyi. 76¢ fflding mechalishe of Hoatypehesl does not
provide the.travel confort he princi pal di sadvant.a f. the bicycles
escr | bed S gy S¥uip e ramPiseLblbRe fhesie RS F b TEIR L, Vel y
| arge si zgr@vfidelthewrh@l d@dfdpt.cycl e, time and expertise requirenents when

fol ding, necessity to use tools, lowstability of the bicycles, and the
| ack of spri ngiThg pohcipiatisadvantagesedithe biexdes deserihedatbovaret amalh diaietersie

uni versal foldi.ng hicycle elin es. the disad tages,of. t h

dosi gne- of PERaedp e cohBlVeh heds asC IR RIS Lol SnCelib B o
assenbl y véqulrernestalwhea Toldirgy; aBiSsityltoeusertosts, 19W sighbiRfynofithé Ibidybes,fandrthe  Wheel
Is attached tqg the front armconnected to the head assenbly. Adjustable
handl ebar $ck o springingrfavheglsiond seitad assenbly by the neans of a rotary
joint, a telescopic handl ebar rod or a handl ebar attachnent. The back wheel
Is attached to the back swng arm The back swing armis connected to the

central aPesmiptign ofitherinwedtiom t he frame that includes pedals with cranks.

The seat on a telescopic stemis

The universal folding bicycle eliminates the disadvantages of the current designs.
It 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.



mount ed on the back part of the franme or on the front part of the frame
using a pin. The front armand the front swng armare interconfécied 3904
the front joint or by the telescopic springing of the front wheel or by
the front wheel springing. The back swng 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 armby the neans of a

unil ateral free bearing. The back wheel is attached in the same way to the
back swing arm which can be equi pped by-dr accessory arm The front wheel
tel escopic springing or the front wheel springing, the rotary joint, the
tel escopic springing of the front wheel or the front wheel springing, the

handl ebar axi s gadedthen gé ?ﬁeéd itd e REAWInA R, 'r{laﬁgtgqﬁgsgde g%/atélbgcsﬁc

rel eases. 25 June 2004 seat can be pl ace t swng arm |t
may be equegpprnging er byeh ssat epn sprimgizg. Thetelegbpig seat springingsisatowter apthengi ng.
The tel escopi ¢ seat springing is nounted on the end of the fr and the
seat arm §a$ pﬁ@ie mesanﬁﬁmeégawwwgln@éﬁmoaw%a? thegenta] partof the Irames hei ght
of handl ebars tUsh @by cén He! QR r hirddNB theange

of 600 to 1100%m@n}?$gc§l?ﬁqifhe grtc))unocl and t the&d?iggéncggéo}%alhg%g tro 620 mMm from
t he seat rangetof&00 6o 1 Kdhml frain tiecgioond ankhte thié distancecof90fto 2@ mam fiohethe

traverse part fr&{;.t he gr.ound can be 150 to 780 nm The seat can be
adj ust ed PFAtiHEeMoRgentalditggliony 150 nmin the anterior-posterior horizontal

direction, andh@Qistdicd dPRamBhf the WaléiSe grpﬁ'&ﬂ thdlgrblRd H8MHei 168lto 48O ffed.i ON.

There may be a springing from55 to 125 mmfromthe ground. The handl ebar
axi s per mTheg seas cen ke adjusted fratha ranggrof 7840 5@ mnnin the dnteserpastpsion hpsjzontalo

o 2012 bl SO GEFB Bn Bld b RIS B T E  og
degrees. springing from 55 to 125 mm from the ground.

The handlebar axis 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 to 1210 nm
Fol ding of the bicycle is done in the follow ng way: After rel e®Si ignet 304
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 swng armwth the front wheel, fefider, 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

t el escopi ﬁvsc{eg%}q%rglpm%dﬁr%! 8RS 'bg%:}ﬁftﬁgi}lh%ﬁgp&ggf fhe!cBRu3EAn. R Bingdndn and

equi pped escoprc sea seat arm sprifging. The

back wheeledcriB&d §i6ps diles tinfolindrack swing arm optional Iy equi pped by the
accessory armis svxugdq to the centre of the frame after rel easing the quick
rel ease. The pdébalfelded bisyeledniassquaravith 28ee eqpatto thadinmsier oh vhselsufl are

not 1 equi Peds Y EREL Tt BEM TGS RARRRLbRMTE 2T i prockdure. Ve
can begin to fghebipsle degctibed inttheinventidn has icompleRespeinging @f ithbothdesels, bed
st eps does unfol di n%p The fol ded bicycle is gﬁ@quare with a size_equal

L. to
the di amef@t a9 handlbars. Kpermjtet Yaryjnositiops, gball pars, that japs ipporan, fa5dhe o) ged

wi t hout a T | I cgﬁﬁ,gg' <o ' ' ete
spri ngi ng%?ﬁgﬁgs%lgt%%m@ég’, L seat, Hgﬁglsﬁgﬁ%llagggér“sé%“l}%l Cb?)seérﬁ?n?% ?‘?‘grﬁxﬁr y
posi t i onsgmiund) the pteetisg s, the frontwheel snack fengths the axder bpseycamyd thenbiandlebar

constructiop, including.the distance of the centr ssepbly fromthe
ground, t §?aéé¥°ﬂtn‘§“%128fe ,efo'fehét %F%Yﬁ 8%83“‘3’1930 “Bﬁbof“ﬁ{,f?p dy‘ﬁésea@%cq%ase,
and the hapel aRging FRdbkEafor BRSdrbh, Aidfies DikeY Ml p6rt rdad billds @mol@iniRelICt i on
of functionally diverse bicycle types ranging from bikes for children,

| adi es bi kadiesybicysisarare rsafesl Witlk stableo stegring and, theik glgsign 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
petfectly 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 corresponds to



Ladi es bicycles are safe, with stable steering and their design paranmeters
permt a confortable ride even on a boul der pavenent of histori&alune 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 can 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
adj ust the handl ebars to a | ower positiaon enabling fast racing-style ride
or to an uppmarepwith sidss equal to theodiamgter e avheslsoer wheadewith farderot eachbg

tires. It rmt. n Le ide wth.litt]le rollin

resi st ancef.gﬁ‘f‘g]éw . é%% a\&f? §.°‘§pﬁi°%§?’fﬁ§5@§‘§6?8‘§5{28 gﬂ%@f‘%ﬁ%e“’%ﬁ&“@&%ﬁ%ﬂe when
riding on tpavet 4seastssonkl lhike by catpbusatrhin, sifplatiel Yoat, P @ 4n Sl6vatEH FoRiing i kes
for children can be used for the sane purposes as the corresponding

bi cycl e t yabete isycleddees snot Tequire anyoexpeelisei andythei falsiing tipe igfnoparereithans of
parts irrpg_,rr;lgltﬂhesfor ergonony and construction. Another advantage of the
invention’s at it enables production of bicycles with wheel dianeters
suitable for individual bicycle types. Its size after folding corresponds
to 25 Juneg, 2004. -6 a Square Lth sjides equal to the dianeter of wheels, or
wheel s wi tHESHAHQEL LG ISUTEsPIGAe SCSded Wi t hout 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, airplane, boat, or in an elevator. Folding of
the bicycl e do&xamplesof@gpplicetiomgf theinyantion that dre subjectlodpatant protection aot nor e

than 2 mMPesn thesclosed fiBﬂesQ i“igtupeel Eﬁc%f & sidé Uie&/rb? aﬁyfﬁgstbﬁke. 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 &5 dene/i2eo
of a | adies 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 ust abl e seat and handl ebars are hi gJ/nI ighted. Fig. 4 shows a side view
of a road bi ke. 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 ding of wheels, seat, and handl ebars of a |adies bike. Fig. 6 is a front
view, fig.Exsmplesiofapplication ofthginventiohack view, and fig. 9 a view from above
of a folded |adies' bike. 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 withEfaglptetl pedals. Fig. 12 is a view fromabove, fig. 13 a front
view, fig. 14 a_ side vi ew and fig. 15 a back view of a folded city

bi cycle. Fig. idesHivessa falding WPE&? eansisting b ladfraine, drandlplesas, syhenksnalisedsar s and

seat of a n f | a sid L ew,
fig. 19 a %‘H%k E/lﬁéelwagygngb{‘ »hﬁr fgz CHC& ?%%lvg% m%gv% lb‘gw%\ &t (}el a%(ﬁﬁs[ ain
bi ke. Fi g.bilxl ltsdasig 1d&ha<r|aemnzn‘d by tﬁptattichmadoﬁmkeﬁsonf Sidp Iagn afbywhe glosit

t view_fig. 23 a side

handl eb h 22 f
i ow, 11 o IR R e foptaiy L athich e Gondssted o et permlb G o 51 BRI spor
road bi cychdh arfp] Wl the R swidpedMId 26 ifdrodHiRbtbE B Foh: \Qﬁeeg {E’Ngﬁ%han dP{e]bar .

Exanpl e 1 The universal folding bicycle consisting o
wheel s, a theqgick release 198edhe adiustakie handiehars $ avstmewstiestiorpthd dead assemblyrzanks as

shown i n HVidthe Tothry jBint 8WifiSthe quick release 5.1 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 11 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, handlebars, 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 attachment of the front sw ng arm
4 by the front joint 17 to the front arm 1, which is connected b June 20®ad
assenbly 2 of the frane 3. The front arm1 and the front swing arm4 are

i nterconnected by front wheel springing i-9 with the quick release 12..5.
The adj ustabl e handl ebars Q 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 release 8 2. The back
swing arm1Q is nounted on the central assenbly 11 that is formed by the
pedals with cranks 12 and the quick relF8ase 12-a. It is located on the
frame 3. The seat 1, is located on the frame 3, which ends by the

tel escopic stem 15 and tel escopic seat springing 24. The back swing arm 10

and the endheobadkhwhéel arsprifging euicknrebated] By ’Ih&e 1t Bagkatvd a@und Rhé pemtng 21
wi th the quick eI eas&SZ 1x2. . The_front wheel 22 and the back wheel 13 are
attached bySeR® b thorceaite, of ther e 3 F@éﬂbéh? HH@ktT@)‘e%Sﬁ@fém pedals with ar m 4

and the ba

handl ebar s%agﬁgjml%e‘étﬂé;@r%& d?#ferz’%{ld%ﬁjg\}/\‘sﬂ&g%%félmlgi h@l es gé ‘Iiethgre
shown i n f ifigoreds The bioyde isTnéolédddycieversisg thelddalibby stepd. easi ng t he handl ebar
axis quick release 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 ®bh@pB2 s rel eased. The handl ebars 2 are swung “back until stop.
The seat 16 is swung,so that it can be slid in together with the

tel escopi c stemige éemmo‘evn@ﬂtfau&%m ¢itychikn thatsdiffergifram the bicyplerdesqitbedeat | s
noved for i1Z | I own
after rel e‘gglé%éﬂ? %el lgg&?cd&xrﬂgﬁggglen%ta% 4%%%@%3%{;% %‘é%gbfr%ﬁ Ee Q[HQ
front wheelelgsgopig fiont wheal springing: 18 mod withj the fiontl Wheah ttdes:cbplc cpringing qhick he

frame 3. T eIe ng 25 June 2004 8 the
back wheel Peg%a???#glﬁn quiilcégssbé'l e4as ?22%1'“0"['%%41 °Pt 3’3&1‘“&9 nf2t He
central aaeaegdokyanm rdstaryt joint @IN(The atk twirelf tew@pic s;ﬁmga{gl 20 witheitslghiek
rel ease of tl E&g f&
elease are attache to the back swing arm 10. Because this is a city bike, 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.



cranks 12.3 is released and the pedals with cranks 12 are slid under to the
centre of the frame 3. The bicycle is unfolded by reversing the5déwer 2bed
steps. Exanple 2 The design shown on figure 2 is a city bike that differs
fromthe bicycle described in exanple 1 in that the front swing arch L
with the front arm1 are connected to the telescopic front wheel springing
1% and with the front wheel telescopic springing quick release .14. The
accessory arm26 is nmounted on the back swing armJ1l via the accessory arm
rotary joint 27. The back wheel telescopic springing 20 with its quick

rel ease 2M are attached to the back swinhg arm 10. Because this is a city

bi ke, the seat 16 is not equi pped by any telescopic springing 24. The

fol ding of the wheels, handl ebars, and seat and different views of the
folded city biKke foldinghbthe vdreeks; bandiebarg Oantdsedtsand Wifferbitogevseofitbe faddafled i n a

way simlar to t describ in agpl . The ditference is that the
seat .| ._6“\%“@%%%5 4r P@?wr} ‘f‘ei?gémg |1?3° g@iﬁegbﬂ)ﬁégﬁﬁgﬂgﬁdﬂﬁam@ S'L“é‘}aégoc%ﬁ‘i c stem
15. Then i Hescibddinekdgpleiint o the centre of the frane 3. The front wheel 22
is swng after releasing the quick release 18 and the back wheel 13 after
rel easing the quick release 20.6. The bicycle is unfolded by reversing the
descri bed ﬁ&qﬁedﬁxarrpl e 3 Figure 3 shows a nountain bi ke design that
differs fromthe exanple 2 in that the bicycle has its handl ebars 2

mount ed on t he Teadksipnsshohyn Aghyisa spertdiigikerthattdiffes fiont the desigthinsfigilcycl e

| acks the acgesso m 26,..h ver .the seat. 16 is ui pped he seat
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pl ace as thAgembl§!2XHE Mol ltinbishdt anhctiiens BI TROhdMAIeBA)s cAR 86 sWahg Lip adouad ehe
connect ed % he frape_3. 25 Jupe 2004 9 The folding of the wheels,
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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.

Industrial Applicabijlity
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.



described in exanple |I. Exanple 4 The design shown in fig. 4 is a sport
bicycle that differs fromthe design in fig. 1 in that the handeehams 204
wi th the handl ebar axis quick release &_ are nounted on the head assenbly
2 by the handl ebar attachnent 2. The handl ebars.can be swung up around the
handl ebar axis $. The seat 16_ with the seat swing arm 22 is attached to
the beginning of the frame by the pin A The seat armspringing 25 is
connected to the centre of the frane 3. The back wheel springing 21 is
attached to the back swng armJQ and tqQ the end of the franme 3 via its
qui ck rel ease 21.7. The folding of the~Whéels, handl ebars, 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 simlar to that described in exanple 1,
with the exception that after the quCdkAddM 8ase $2 is rel eased the |left
and right parts of the handl ebars .2 are swng up around the handl ebar axis
$. This permts swinging the handlebars 2 to the back until stop.

I ndustrial Applicability The universal folding bicycle according to the
invention is suitable for production of all ty Ees of bicycles ranging from
sport to contor waiversalfoldingedicyclsidensistingrof adiames harsilebars| wheeds, & seatcndladr en.
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a handlebar axis (8) or via a handlebar 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).



a handl ebar axis (8) or via a handl ebar attachnent (7), a back wheel (13)
is attached to a back swing arm (10) connected to a central ass&Enblye 2002
formed by pedals and cranks (12) and nounted on the frame (3), a seat (16)
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 tothe end of the frane (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 neans of

unil ateral free beariqg to the front swing arm(4) and to the back sw ng
arm (10), the tenriversaifeldingbieclagreetdingdeiGlgimsgl ¢1d) | aherfarcdmr ivhed|

(56) "L he backSohaBd ek e ol RS BRSPS Pr O

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. 72 . 2. A universal folding bicycle
accor di ng t o-Chapmivarsg fRlding bigycle accgrding to,Clairgs bty 3 tc h ax 3 cti§ szl ( 16)
is |l ocated insi S ] k | scopi c
seat springi ngb%§4§ ngt gtgg aﬁ?g&?c%ﬁ%}h&nﬁdﬁ%bﬁ %&'is?eé@?swggeg&?ﬂ@@ee %tggg%i c
seat spri ngi ngtelé&4ypic sod(6)adn Hedrange bHec08rtd 1400 nire ffohathe drayndoard 290etos eat

arm springing 5) LS tached, to the centre of the frame (3). 25 June
2004 -11 3. A ééﬁ?gé?bgpﬂﬁfﬁ?PW&hﬁﬁW@?g'&%'Pﬂi ngto Claims 1 and 2 ¢c har
acteri zed by that the back swing arm (10) is equi pped by a
accessory arnlg?Gl. 4. A universal folding bicycle according to Clains 1 to
3 charact er i 2ed wHyersal dpldingeiusiegareoning tRClpimel hhr sc(ho 1 p§ el Lsedbl e by
the means of tBY il PRORE dtihd Rdmé () oPhe0GSe flrt RA3019 740 it BN F O

t he ground and
the ground.

6. A universal folding bicycle according to Claims 1t0o5 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.



620 mmfromthe seat in the horizontal direction. 5. A universal folding

bi cycle according to Caims | to4char acteri zed b ystiuheados
the height of the frane (3) at the traverse part is 150 to 780 nmfrom the
ground. 6. A universal folding bicycle according to Cains 1 to5c har a
cterized 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
Clains 1to6characteri zed2byt hat the handlebar axis (8)
limts the positioning of handl ebars (9) and subsequent stabilization in
one of the defined positions. 8. A universal folding bicycle according to

Caims 1 to 7 .chaideérsdliféRehg Blcpeld a&oﬂlﬂg ol DY g Of ; hh& 4 ebesgopi g front
wheel springing (18) or the front wheel spring |£8I219 as well as the

hei ght of the té|yestdb§)tcas@eqmmhq&ﬁboﬁthgﬁngtwb 2)iis inithe taages ofttdeb
springing (21) ‘86 %é}éhe range of 55 to 210 mm 25 June 2004 -12 9. A
uni versal folding cycle according to Clains 1 to 8 characterized byt h
at asteering angle (28) of the front wheel (22) is in the ranges of 65 to

80 degrees. iver fal ding bicycle accaording to Cains | to 9 ¢ h
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bi cycl e accordin ai s to 10 c har
t he handl ebars @ébﬂhﬁmomunfolded to the back or upmards after rel easing
t he handl ebar axis quick release (8.2), rotating by 90 degrees, and

11. A universal folding bicycle according to Claims 1t0 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 1 to 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) after releasing the quick releases
(18.4) or (19.5).

13. A universal folding bicycle according to Claims 1t0o 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 1to 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).



releasing the rotary joint quick release (5.1). 12. A universal folding

bi cycle according to Clains 1 to 1l char acteri zed b2y Iunh 200
the front swng 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 swng to the centre of the frane (3) after releasing the quick
releases (18.4) or (19.5). 13. A universal folding bicycle according to
Claims 1tol2char acteri zed byt hat the seat (16) can be
swng to the centre of the frame (3) after sliding out the telescopic stem
(15) or the telescopic stem (15) with-fthe seat swing arm (23) with the
attached tel escopic seat springing (24) or the seat armspringing (25). 14.
A universal folding bicycle according to Clains 1 to 13 c har act er.i
z e d by thas, tAenibass Mﬂfébx(})ﬂéadcmmghercmmsh fohlet bk b rawd tegr Bz end( 10) or
with the accessory arm

to the centre o he frame (3)

after rel easi nd Yt h8 aui ‘gR PP@%W&‘E?%@W%} lqgatcglmthp)heé\s gaépetozﬁ@@mm 15.

A uni versal fol racter.i
zed byt hfgu“?g} %’S‘Mcf%f‘s Wit °grq§%r%§l%sﬁ?%ﬁifé‘é‘t§?é éz}sﬁ(ﬂi % hei ght of 260
to 350 mm fromthe ground can be rermved after rel easing the quick rel ease
(12.3). 16 Au i versal L di n cle accqr.di tq Cains | to.15 c h ar
acter umBer§alf£ ing b et% orp&gﬁpggalmsgg@- l%e c@?t’ Stz & a
square wit h S' eavalt afer foﬂkﬁngﬁk@ﬁ?t&&es@éndsh@afsqw}é w&dh%des(ea@l tovtlieh t he

front fender (29), or to the dianeter of the back wheel é wi th t he back
fender (30). 17iameterofibe font Mheedi(%y ‘ﬁ‘lﬂbS}’élf@néi%‘éP’dﬁzﬁb or 40 Byelizretsr ofy 16 ¢

har act e rpdpikSiftel @3Ywith hetbabk Fhd&qope fol ded without using any
I nstrunments.

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

by that itcan be folded without using any instruments.



