Uni versal Folding Bicycle Field of the invention The invention concerns a
~universal folding bicycle. Background of the invention Currently known
types of folding bicycles are designed in a way that enables their folding
into a pack with the size corresponding to the height of the bicycle or
smaller. Bicycle folding to the size of its construction is described in WO
97/10141. It is a comon type of nen's bicycle. It is folded by rotating

t he 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 backwaivpsaMiolding BRyfReNdl ebars and pedal s renain gi nal
positions. The folding is t| me consum ng, requi res tooI s”nmm Immlmn ded
bicycle is of an unpractical size. 'A comopn nen comon- t
wheel s is gnsﬂéftﬁgngéﬁ:og S. patent No. 5, 125, 678 Its de @genabl es

e

fairly qui ck ot arng by renoving both wheels, disconnecting back fork

and swi nging the seat support forwards to the seat tube of this
type of bigycle requires tools. lts size is inconveni en"””#ﬁ wm% Si gn
nmakes it % UNPINIO8 coRCeRRsER UniVasah &ldiag Ricycler gononi cal requ

bi cycl e accord| ng to U.S. patent 4, 895, 386 can be folded to a pack W|th
the height of its construction. Its front wheel in the fork with the head
assenbl y i Bagkigeound ofithe invention t he handl ebar attachnent and the handl ebars
constitute one unit. The seat with the stemand the seat tube formthe
second unit. There are two diagonal joining parts between the handl ebar

assenbly and t heus@ly kno®s ¢ p&ﬁbﬁfhl&ﬁ%bf&&él@&&i@dcﬂeama%la ﬁfaﬂé&a‘b tRiis to
the front g)d back units. The centr assenb s and ck wheel

is attache ding into packwith the sige pefresaen mgméhq;hqgghg péthpélwelre@eanﬁiprr otating
the joining parggydt fdififg B e sizkdf 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 constitt_lte 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



this step the bicycle is shortened so that the back part will align to the
front part with the handlebars. The pedals and the handl ebars are not
folded; they remain in the original 2 width. The di sadvantages 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 smaller size, is described in U S patent 5, 205, 573. It is described
as a common nen's bike with wheels of normal size. Its folding is based on
a back fork that can be divided at the*%Tace where the seat support
attaches to the chain support. After renoving both wheels, the back fork is
divided and the seat support is swung forward to the seat tube around a

pi n | ocat eddthnThe dishdvantagts of this desigaiare the mpall diantets windicéls) thebpert ehain)e
front fork around a central pin, Rotating the handlebars 90 degrees
conpl et es anfha compaptively Fygasizq atter folding. possible to fold it into a
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common cust oner.. atent 4, 634, 138 describes a bicycle that has a
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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.



handl ebars are folded to the back after rel easing the pins on the handl ebar
~attachnent. The hollow parts of the franme and the prol onged holl ow part of
the seat colum will <create a suitcase by folding them one upon another.
The pedal s are renoved and placed into this suitcase. The disadvantage is
that the bicycle wheels have a small dianmeter 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. -3- The folding bicycle

wi th wheel springing is described by DE34313832. Its principle is that it

h ‘rot ded i NQi f . back \ ' | ng-,l paded
ngai nst t HERe SRR MpRIR e oo soliEioa s dssititet B B 43R disproele Bl g
mechani smipfasfa fitdry WBEdded SWinlEh RBvePaciE Rhat Which it §ftidel eRdeddatmbt the aci ng.
The size of this fol ded bicycle does not provide the travel confort. The

princi pal noiis &dmentlgleverahn bheothted foriwanllyl ddie folding nadebemismrof frogivethéel

di aneters of .wheels, open,chai [ aratively | i ze, of, the fol ded
b ayel o sringit e ek fons Moabinsd nitie. T ot foded Bicile i ol Loc
tools, |owrsfidbinkitlavelRbnithle bicycles, and the lack of springing of wheels

and seat. "Description of the invention The universal folding bicycle
el i m nat es t he Thegaiteipal digatyaotageshef thebioyeles dessiibgisabove tare smallstiamesérs a

frame, handl ebars, wheels, a seat nd a central,.assemyly.wth, pedals and
G anks. TS TS onel g pormagtE i R St St BapE BE ittt BEREE, o

ar m connegéqfretrentst witenR&fn @ SREEHRItY to A6 651s2RMEsHBINE) DMk DidYcRsphddgbed to
the head assenbly by the nmeans of a rotary joint, a telescopic handl ebar
rod or a feeknfspinging ehwhgalsand stife back wheel is attached to the back
swing arm The back swing armis connected to the central assenbly nounted

on the franme that includes pedals with cranks. The seat on a tel escopic
stemis i 10 ichavédioh part of the frame or on the front part of the

The universal folding bicycle eliminates the disadvantages of the current designs.
It consists of a frame, handlebars, wheels, a scat, 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.



front armand the front swng armare interconnected 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 frame end by the back
wheel telescopic springing or by the back wheel springing. The front wheel
Is attached to the front swng armby the neans of a wunilateral free

beari ng. The back wheel is attached in the sane way to the back swing arm
whi ch can be equi pped by an accessory arm The front wheel tel escopic
springing or the front wheel springing, -t4he rotary joint, the tel escopic
springing of the front wheel or the front wheel springing, the handl ebar
axis and the cranks with pedals are all equipped by quick releases. 4 The

seat can be pl agpdcinbA bk gﬁagg@gﬁo <08 il arkd. Iti’Hri‘%{ ﬁeeeq%qjﬁsweyq tf¥scBpic
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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




Fol ding of the bicycle is done in the follow ng way: After releasing the
.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, fender, and front wheel telescopic
springing or front wheel springing are sWwng to the centre of the frane.
The seat is swng to the centre as well after sliding out of the

tel escopic stemor the telescopic stemlocated in the seat swng arm and
equi pped . C | NOd r..ny e . L Nghng. The
pack wheeltis SOETRE FSCARKE 102 R BT Rl et W oahPlenBh AR PHRD
accessory desoribed stepaid@estuafaldiagcentre of the frame after rel easing the quick
rel ease. The pedals with cranks | ocated 260 to 350 nmfromthe ground are

removed after Tﬂ’élf@@@ﬂrﬁCW%lsra sanaEk withy daigesqualopdhagiasmeter@f wheg)slos does
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bi cycl e  tyyRee ang@ipdidif) biked Forithi@enf ladies bikbSaitpott 26k ISk th Gfountath Bikey.t road
bi kes to nountain bikes. Ladies bicycles are safe, with stable steering

and t hei r Ladiss Jricyslesagrat Bfe; With ftable, steering and their design 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 corresponds to



confortable ride even on a boul der pavenent of historical centres. There
.are alternate gears located in the back swng armthat permt ride to a
slope and in a rough terrain. Gty bikes have a frane placed | 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, 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 hei ght

requi rements of adults. Road bikes are_éptended mainly for sports on
reinforced roads for demanding riders. It is possible to adjust the

handl ebars to a | ower position enabling fast racing-style ride or to an
upper position for a recreational sport ride on narrow racing tires. It
pernits a a $quete Wil sidspfeanal 40 ithe diamstoriof wheglst pewhesly with ferdsrs taganebe The

seat with springin 0.l he.cord ort. when .ridi.ng.on paved
roads. Di ft?’@Fér?%h%?gP %gﬁﬁé&%fﬁcﬁap)?,g?élgﬁﬁo © SHSu aaﬁuHc%Fﬁﬁagcp]egpl chPdr en can
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adults. They, too, permt variability of positions of parts inportant for
er gonony ahdhe Sisyeleudessipt regritenaly sXRestiscats e foling Hmenisingh mererthar it
enabl es pr. Hﬁ&ison of bicycles with wheel dianeters suitable for

i ndi vi dual” bicycle types. Its size after folding corresponds to 6 a square
with sides equal to the dianeter of wheels, or wheels with fenders. It can
be fol ded I't, can be folded to the size of a suitcase

t hat perm SR B personal | uggage by car, bus, train,

ai rplane, boat, or in an elevator. Folding of the bicycle does not require
any expertise and the folding tine is not nore than 2 mnutes. Description
of the figures Examples of aprlicstign afiilednvention it jarsagubisat tof patdné proteationiaon t hat

are subj el ok ﬂ{eeéﬁklogééjﬁflﬁg. ?fkui’er £ shows a side view of a ladies 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.




shown on the enclosed figures. Figure | shows a side view of a |adies bike.
. The springing of wheels and seat as well as the adjustable 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 nountain bike. The
springi ng of wheels, seat and handl ebars as well as the adjustable seat

and handl ebars are highlighted. Fig. 4 shows a side view of a road bike.
The springing of wheels and seat as wel as the adjustable seat and

handl ebars are highlighted. Fig. 5 shows™a side view of the folding of
wheel s, seat, and handl ebars 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

f ol ded | adixamplesiaf applitiation ofxhe invention si de vi ew of t he fol di ng of wheel s,
handl ebars and seat of a city bike, fig. I I is a side view of the frame
wWth folded pedals. Fig. 12 is a view fromabove, fig. 13 a front view,
fig. 14 a Bisgpleyiew, 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
nount ai n bi ke, Hheguniversal folding biecla, penaistifg gf alftanze, diandieharswhetisga sdf, a back

view, and fi:Q. ' fr.am of .a folded mountain bike. Fig. 21 is
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view, and .f} above of a folded sport road bicycle. 7
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4 by the f\fiﬂﬂ[& rotary joint 5 with the 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, hahdlebars, 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



joint 17 to the front arm 1, which is connected to the 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 126. The adjustabl e
handl ebars Q are nmounted on the head assenbly 2 via the rotary joint 6
with the quick release 11 . and the telescopic rod 6_. They are attached
to the handl ebar axis 8 by a quick release 8 2. The back swing arm1Q i s
mounted on the central assenbly .U that is forned by the pedals with
cranks 12 and the quick rel ease 121. It is |located on the frane a. The seat
his located on the frame 2, which ends %y the tel escopic stem 15 and

tel escopi c 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

rel ease 21,the bhbe vilrelnt springink @ﬁclﬁlﬁdeﬂsbwcﬂmvﬁ‘@@'rotaﬂe@%romﬁaﬁeth@téeﬂﬁﬂed by
t he neans of a nllateral free bearing to the SWIm?.( ront arm4 and the
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seat and di I ures 5
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8.2 and r otfzamed) 'IthhebwbralnaﬁtaifaldsdBytqve:ﬁﬁ;gdlegde@&ﬂaeti@te fie vertical position.
Then the rotary joint quick release 1 on the handl ebar axis 8 is rel eased.
The handl ebars Q are swung back until stop. The seat 16 is swung so that
it can be Hidathplen together with the tel escopic stem 15 and the telescopic
seat springing 24. Then the seat is noved forward horizontally until stop.
The front wheel T designghonm arofigrraRvs th)eblkaﬂlahglfﬁetsd’rorqlthecﬂqcyctd deaaribed 9. 5.

The front g\VeRgh E”i'ﬂit\ﬂ'afﬁl ¢f rotated in th 0
joint 1.7 i nteo the centre gfmh Y ﬂ%ar\m%_%q}ﬁ bacrE We{éf’re ?g“?é CL{HJW@ down
after rel edelsegpicdranhavhbelcipringieg Ll.&S'qndlvngl thg ffmt Qﬂheél&él@ﬁﬁﬁtc%};ﬁnglﬁ@ Qickt 1S
rotated ar %i@zget tr &l:ess asse (5 @ gﬁiﬁe of the frang 3.
Finally, thé qui e ATESB F1R EFaP‘é’“%e (o0 ek swing ann; 10 via) bgsed
and the pededessony hhn(l'ba.f}kﬁ)lﬂt@rﬂwsﬂ)dcﬁ WGP teldsbogid 8piiiitg 80 Yt RE quick

release 20.6 are attached 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.



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 fromthe bicycle
described in exanple 1 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 18.4. The accessory arm?2
is mounted on the back swng arm1Q via the accessory armrotary joint 27.
The back wheel telescopic springing 20 with its quick release 2D. are
attached to the back swing arm 1Q Becayse this is a city bike, the seat 1
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 tg 15. The bicycle is folded in a way simlar to that
described in exahpidding of the Wheelse hansiebarssandisent andedifferant views of thudoidedaf t er

it is slid ; ' i:G Ste .Jhen it iIs. ipserted
nto the canypain SREREShoWM il f6% 307 AR Bl ok n 8 fhwginulef g B

rel easi ng dbseribed inlexempledse 18' and the back wheel 13 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 bike design that differs from

t he exanpl@xanﬂa41hat the bicycle has its handl ebars Q nounted on the head
assenbly 2 by a_handl ebar attachnent 2. This bicycle |acks the accessory
arm 26, however Thhdesignathowg in figed)is ppnoet tigyclertbatatiffers fiomi thg dasign 23fig. [The

tol o5c0pi o DARe R il 18 nBhiab s Hlick Fes P B2 s e ut e bothe
frame | 9 Hsemblyl2iby thedfandlebarvatiectinmnt TaThk hindlebarsaan bs evun@ s abuhd et
R O R R CE T RN
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 §. 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 designinfig. 1 in that the handl ebars Qw th the handl ebar axis
qui ck release L2 are nounted on the head assenbly 2 by the handl ebar
attachnent 1. The handl ebars. can be swung up around the handl ebar axis $.
The seat 1 with the seat swing arm22 is attached to the beginning of the
frame by the pin 14. The seat armspringing 25 is connected to the centre
of the frame 3. The back wheel springing 21 is attached to the back sw ng
arm 14 and to the end of the franme 3 vig its quick release 211. The

fol ding of the wheels, handl ebars, and §3at and different views of the

fol ded 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 L-2 is rel eaSddAtIMS | eft and right parts of the
handl ebars Q are swung up around the handl ebar axis $. This pernits

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
producti on of all types of hicycles ranging fromsport to common utility
bi kes, bi keslfdt uplEFIdoKing bipycle apssistne afts fame: handldt@arsOwhedi aSeat fandni ver sal

R R S N
edby t h atthatfrerfitonswving zamn(4() 4Yithh tffone wheeln22)aReittaced) toad Geall t acC hEd
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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 c¢haracterized b y
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 assenbly (11)
formed by pedals and cranks (12) and nounted on the franme (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 to the end of the frane (3) via a
back wheel telescopic springing (20) or By 2 back wheel springing (21), a
front wheel (22) and the back wheel (13)"‘dre attached by neans of
unilateral free bearing to the front swng arm(4) and to the back sw ng
arm (10), the telescopjc . front wheel springing (18), the front wheel
springing (12') /A tptyersal tolding bicygle pepprding:to Cgéhsskemb% bhek avhter i gerd ngi ng

(20), the back L A NG, : handl ebar axis (8),_.and the
cranks with peda ﬁﬁgﬁhgp%kgﬁlﬁé#ﬂgggg eﬂ'&}‘*’ﬁﬁf@l@?"&?ﬁ%@&‘“@@l), (8.2),
(12.3), (18.4), (19.5), (20.6) and (21.7). 2. A universal folding bicycle
according to,daiml c rracteri zedby t hat the seat (16)
is |ocated iﬁ'si%@“&vﬁgagggﬁ“%wcﬁée ap9er¢ing so Ghdms d tagui pperdt dy t ear t 2kakcopi ¢
seat springi ngp(y¥4} hQr a LINg4 : the tel es i C

seat springing (]}34) i st gftf1 'f a.(ﬁélgggg ?g{htg] ﬁgﬂaeln%]}g%w tl%éd?%srt%b?réejb{' erﬁﬁa&stoﬁg&seat
arm spri ngi ng ¢1ewppic god(§)avthel range ofi e60detot Y160 afimtfruen theagrouBind 290Lto3. A
uni versal fol di j | ceording.to Claine 1 and 2 c har acter iz
ed byth aG?Q{rﬁ{é%%%lc@eg?ﬂ?ﬁ%tggﬁﬁﬁlﬂﬁfdlrg"té’&ui pped by a accessory arm
(26). 4. A universal folding bicycle according to Claims 1to 3 c har ac
teri ze b v t t] t the height of the handlebars (9) is adjustable
by the means’of* pﬁgersq pldinedprycle agording torClaims ¥ tordje oth 08 cttce 11O dnm f r om

the ground andb30Q Hex i2Reighe JriRTkhE () SPihediviAELDPI 87 Fho Bi Bk O
the ground.

6. A universal folding bicycle according to Claims 1t0 5 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 1t0 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 |l to4character
i zed byt hat the height of the frane (3) at the traverse part is
150 to 780 nmfrom the ground. 6. A universal folding bicycle according to
Clains 1to5characterized byt hat the seat (16) is
adjustable in the anterior-posterior horizontal direction in the range of
70 to 150 nmand 500 to 1100 fromthe ground in the vertical direction
with springing from55 to 125 mmfromthe ground. 7. A universal folding

bi cycl e according to Clains 1to6 c har acterized byt hat

t he handl ebar axis (8) linmts the positildning of handlebars (9) and
subsequent stabilization in one of the defined positions. 8. A universal
folding bicycle according to Claims 1to7char acterized by

that the hei ght Aotnivérealtfeldagchipyote ﬁdc@fﬂin%lj\l@e@llamwf 'td‘g' ngh@lB ¢ @k rtiee fir ont
wheel springing gﬁlgglhas wel | _as the helg t of the tel esc?tgéc back wheel

springing (20)DP &t pastecripeansle@s) altha drontwhed §22) s intthe raagepeofds 65 t o
210 mm -12 9. 'QOUQ%% rsal folding bicycle according to Clainms 1 to 8
characterized at asteering angle (28) of the front wheel (22) is
in the ranges of 65 to 80 degrees 10. A uni versal foI di ng bi cycl e
accordingto J t hat the axle

%ms. 1to @1 y4
base of the filort Viyesaldp ‘%@Ry%%?fd(%éy Glars | t@rﬁ?e Crlamg@sterlzeob bo 1210
mm 11. A uni vegsaly 59'ﬁb%ﬂle@a@z&@fﬁne%ﬁ?(ﬁ%Qﬁhﬁ&k%&b?@? 1sd9tﬂe0raﬁ grac

terized Q}i/ a t the handl ebars can back or
upwar ds after p '@a@lﬂgﬂmhe handl ebar axis quick release (8.2), rotating
by 90 degrees, and releasing the rotaryjoint quick release (5.1).

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 bandlebar 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) after releasing the quick releases
(18.4) or (19.5).

13. A universal folding bicycle according to Claims 1 to 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 1to 11 c har act e
ri zed byt hat the front swwng arm (4) with the front wheel (22), a
attached fender (29) and the tel escopic front wheel springing (18) or the
front wheel springing (19) can be swng to the centre of the frame (3)
after releasing the quick releases (18.4) or (19.5). 13. A universal
folding bicycle according to Clains 1 to 12 c har acteri zed 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 el escopi c 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 wit H5t e univetsabfolding bicyelé 4@ordifig Wi Claims N6 BFCEHIA e 8& B £2G) can
be swung to th cenLILéae of tha fra (i) 1after rel easin t he qui ck rel eases
(20.6) or (21. 7Y i fsthepedals yathoranks §12)ilorgtediip ha keight 06260 ty330omam ai s |
to 14 c har a i t i ks (12)

| ocated in the%gpglhetegrg?ddﬁag%f gen?}%dr@?it ?&gﬁlﬁgﬁg%\gﬁ%ggﬁf}e renmoved
after releasing the quick release (12.3). 16. A universal folding bicycle

according to { 0B 0, c..h r a t, e r, | e y that after

folding its s‘llg:'lz?‘ ((:Iglrvr%resélp%ﬂr‘gg%g Engycge gifﬁ%ﬂ%ég i Clpims; ](Zj@sléq%gla e thEI ZGidanet er

of the front wiegl (RA)t affei foldihg it sRBLofr@POIRTs t6 AXYuar® withOsiddiRqihiageier of
A uni versal folding

the back wheel (ﬁlS% vvi@;h t he l‘)‘&cli fender (30). 17. .
bi cycl e accor di fignetet of he front wheel (§2)with therfraqt fenders(29),ior f0 ghegliamgter pfat i t
can be fol ded whé Bauktwhesi (18) Hti thebabk WXREL S0).

17. A universal folding bicycle according to Claims 1t0 16 characterized

by that itcan be folded without using any instruments.



