1 Tide: SHOCK- ABSORBI NG FOLDI NG BI CYCLE The present invention relates to

bi cycles and relates nore particularly to a folding bicycleawph ©o>S |
shock- absor bi ng means. Conventionally, the frame of a bicycle is of a fixed
structure which occupies 5 nuch space for storage. If one is living in an
apartnment, it is very difficult or inconéenient to store a bicycle in one's
roomat a higher floor. Storing a bicycle in the passage way or fire-escape
in a bu¥lding or apartnent may obstruct others from passing therethrough.
Further, the rigid structure of a blcycle frane may cause a bicycle rider
to feel unconfortabl e wipite € RBIN : : 0O area. The
primary aimof the present |nvent|on IS to eI|n1nate the aforesaid
problens. It is therefore an aimof the present invention to provide a

fol ding bicyc mhic

thereof to eli ﬁ%@ﬁgﬁmﬁ%ﬁ@#i%@%m e
while riding g w?él@%ﬁh?sﬁﬁéﬁfab%l‘bﬂig%eﬁlsw ground ar ea. i s anot her ai m of
t he present ntion to provide a folding bicycle in mhlch t he handl ebars

and the frarre are foldable for convenient storage with | ess space

occupati on. r di.n S | QR it i S '
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di sposed in t insopvgniensito smebwcleansamsmmnam floar.s dtoring & bigyclee

transverse rod ngaged
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ew from passing therethrough. Further, the rigid structure of a bicycle frame may
cause a bicycle rider to feel uncomfomble while running over an uneven ground
10 area.

The primary aim of the present invention is to eliminate the aforesaid problems.

It is therefore an aim of the present invention to provide a folding bicycle which

 has shock-absorbing means fastened in the frame thereof to eliminate shock waves

so that one does not feel uncomfortable while riding a bicycle over an uneven

15 ground area. It is another aim of the present invention to provide a folding

bicycle in which the handlebars and the frame are foldable for convenient storage
with less space occupation.

According to one aspect of the present invention, there is provided a folding
bicycle comprising:

20 a) a head tube assembly for steering control, the head tube assembly
including a transverse rod having a pair of recesses at two opposite ends thereof,
a pair of ratchets disposed in the pair of recesses, a pair of handle bars secured
to the transverse rod, each handle bar having a ratchet at one end thereof engaged
with a corresponding ratchet in a recess and secured in position by a screw;



2 b) at
head t ube
and a rear
toggl e joi
at one end
therein at
rear tube
at two opp
to the two
the down t
devi ce,

bei ng conn

op-tube and a seat tube, the top tube being connected between the

assenbl y- and the seat tube, the top tube including a front tube
tube, a toggle joint connecting the front and rear tubes,

t he

nt including a stub tube transversely fastened on the front tube

thereof, the stub 5 tube ifcluding tw bearings fastene
two opposite ends thereof, a U shaped franme fastened on

at one end thereof, the U shaped frane including two pivot % es

d
t he,

osite ends, and a bolt and a | ock nut securing the U shaped frane
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front con_nect OI’ a tenS| on sprin 15 a rear connector, .a_con ect.i ng sl eeve

and an
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rod being dh%Eb framertothe fwo e sleeve, a worm an outer threaded

thesein-at Byo ppmseta.eﬂgs thereaing Yol der at
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hol der to tﬂﬂaumﬁgmopmthuletatmemﬂndems; and'a beltand mlockmutsecuringngat e
t he rear congﬁgtor i n¢l udi ng an el ongate sl eeve, the el ongate

portion and a forked connecting end connected to the bottom bracket by a

screw, Q)

t he tension spring having one end secured to the wormo

front connegytor aadéwantubepasshiock absorbingudevice secuped \im rthe alownh tubep &y

connect or;
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protective sleeve enclosing the shock-absorbing device, a bottom bracket at a
bottom end of the seat tube, the down tube being connected between the head tube
assembly and the bottom bracket, the down tube including a forked portion at one
end pivotably secured to the head tube assembly by a screw;

d) the shock-absorbing device including a front connector, a tension spring,
a rear connector, a connecting sleeve and an adjusting nut;

e) the front connector including a joint holder at one end, the joint holder
hﬁngconthedofﬂmoswmnumdaﬂcommxﬁnglﬂausibthohﬁngthejohnomthe
down tube, means for securing the joint holder to the joint, an outer threaded
portion, a worm, and an elongate rod;

f) ﬂu:nnrcmmnanorﬁumnﬁngamlﬂongneskxwe,ﬂu:dkmga&:nxibdng
disposable within the elongate sleeve, a worm, an outer threaded portion and a -
forked connecting end connected to the bottom bracket by a screw;

g) the tension spring having one end secured to the worm on the front
connector and an opposite end secured to the worm on the rear connector;

n the

u



3 h) the connecting sleeve including two internally threaded opposite
ends rel easably and threadedly engaged with the outer threaded portions of
the front and rear connectors to enclose the tension spring therein; i)

t he adjusting nut being nounted on the outer threaded portion of the rear 5
connector for controlling the position ofy the connecting sleeve on the
front agg rear connectors; and j) wherein the handl e bars nmay be rotated
upwar dl y  and secured in a horizontal position for steering control or
rotated downwardly into a collapsed position to reduce space occupation,

t he connect i nb) s etheeconnecting sleeve: including twoeintersaily threadedheppesite rend$ir eaded
pertion of the,frant c ecto, to m e fropt rear c tors to
be connected t@agﬂm&?{h’ é)geg W‘é‘bi‘lﬁr E’é‘ﬁ@é‘i t°335? g‘ﬂ“&)i nt

for perm ttingnd RéricoRndctdis td endl6sel e FaiRi dﬂgghﬂg érein®! I apsed position, and

the connection of the joint on the down tubé& and the’joint holder on t he
front connector permts the down tube to be f ol ded up into a coll apsed

position. 15 Anot er the | n vi de bi cycl e
conpri si ng: aP M‘f@g gg@ﬂ%l’@f’“l“ @‘&‘ﬂ?@' qugpor&p Wube
assenbl y i gcl U&id%gtoi‘ Wﬂfe%sﬁﬁiﬁ' coAndctifig sle@¢& oA the Hont ¥Whd
opposite ends thereof, a pair of ratchets disposed Tn the pair of recesses,
a pair of hanmcbmlmmded to the transverse rod, each handl e bar havi ng

a ratchet at one end thereof engaged 20 with a co ding ratchet in a
recess and secured in position by a screw, ‘b) a top tube and a seat

tube, the topjtubewheieiy A HafdleChark hifbe idtsted pearith s&diped/ inng t he

at, tube, the top tube including a front tube and a rear tube, a toggle

j oMt connect herizantal pasision fonsteening contselsor mweddgynwaftﬂy fintoj 60 a
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and rear connectors to be connected by the tension spring for absorbing shock, the

toggle joint for permitting the top tube to be folded up into a collapsed position,

and the connection of the joint on the down tube and_ the joint holder on the front

connector permits the down tube to be folded up into a collapsed position.

15 Another aspect of the invention provides a folding bicycle comprising:

a) - a head tube assembly for steering control, the head tube assembly
includingan'ansverserodhavingapairofreoess_esattWooppositeendsﬂxereof,
a pair of ratchets disposed in the pair of recesses, a pair of handle bars secured
to the transverse rod, each handle bar having a ratchet at one end thereof engaged
20 with a corresponding ratchet in a recess and secured in position by a screw;

b) a top tube and a seat tube, the top tube being connected between the head
tube assembly and the seat mi:e, the top tube including a front tube and a rear
tube, a toggle joint connecting the front and rear tubes, the toggle joint including

~ a stub tube transversely fastened on the front tube at one end thereof, the stub
25 tube including two bearings fastened therein at two opposite ends thereof, a U-
shaped frame fastened on the rear tube at one end thereof, the U-shaped frame



4 including two pivot holes at two opposite ends, and a bolt and a | ock nut
securing the U-shaped frane to the two bearings; c) a down tube, a shock
absor bi ng devi ce secured in the down tube, a protective sl eeve encl osing

t he shock-absorbi ng device, a bottom bracket at a 5 bottom end of the seat
tube, the down tube being connected bejween the head tube assenbly and the
bott om bracket, the down tube including a forked portion at one end .=

pi vot abl y secured to the head tube assenbly by a screw, d) t he -
shock- absor bi ng device including a front connector, a tension spring, a

rear connedtchuding two pivet holeg atstweroppositsiertis, ﬁiﬂalﬁbltﬁﬂdﬂlﬁokrﬁﬁm&hn the
front connect I ncl ydi ng a joint hol der conprlsed of two synnetrlcal
connect i ng%ﬁt’%‘&”‘g?ﬂ@égﬁ the, Qh@af}ﬂzisnt hol der of -the joint, an outer

t hreaded portion and a pair of symretrical |ugs; f) t he rear connector
including an outer threaded portion, a forked connecting end connected to

the bottomepraclaetown tabeica ahocleabsorbingi devide secired in @ dbwiStubé>a 9)  the
tensi on spring |nghud|ng two ends, one_ end belng secured to the pair of

synmet ri caPT thensheck-gbsasbing t devics: lachottam bsasketyat acur ed t o

cqve
5 e M R e I

t hr eaded!| yamgmemmmommm thé dewnl eberincludiapa fofketl Porficostiond® and

rear connect rs enclose the tension spring therein; i t he adj usting
nut bei ng the head agsemhly | @ ¥MWhe rear connector for
controlling the position of the connectlng sl eeve on the front and rear
connectors; and _
d)  the shock-absorbing device including a front connector, a tension spring, o

a rear connector, a connecting sleeve and an adjusting nut;

10 e) the front connector including a joint holder comprised of two symmetrical
connecting plates for securing the joint holder of the joint, an outer threaded
portion and a pair of symmetrical lugs;

1) the rear connector including an outer threaded portion, a forked connecting
'emdconnaﬂzdtotheboﬂonlbmmﬂmmbyaignew,and:tpﬁmofswnnmmimdhug;

15 g ﬂM:mmﬁMmthgimdnﬁmghmoemk,oneendbehgtwmmbduaﬂw;mh
of symmetrical lugs of the front connector and the other end being secured to the
pair of symmetrical lugs of the rear connector;

h) the connecting sleeve including two internally threaded opposite ends
nﬂemwbbrandthﬁmdaﬂyemgagaivnﬂlﬂu:ouwrthnwded;xuhonsofthefhnu
20 mulnwromuwanmdoemﬂmwdheumﬂmnqxumnhmem

i) the adjusting nut being mounted on the outer threaded portion of the rear
connector for controlling the position of the connecting sleeve on the front and
‘rear connectors; and



1) wherein the handle bars nay be rotated upwardly and secured in a

hori zontal position for steering control or rotated downwardly into a
col | apsed position to reduce space occupation, the connecting sleeve nay
have one end rel eased fromthe outer threaded portion of the front
connector to permt the front 5 and rear gonnectors to be connected by the
tension%%pring for absorbing shock, the toggle joint for permtting the top
tube to be folded up into a collapsed position, and the connection of the
joint on the down tube and the joint holder on the front connector permts
t he down tubejyo bewhepéifletheubaridis bars eyl Iw&oﬁtqdoa' : ah8esecorednin an Wi | |
now be descrihed in detail, by way of exanple reference 10 _to the
drawi ngs, in &WW tion for mt@!mi%é’féﬂm d@mwaﬁ! Yointg, afollgpsedcy cl e

according Lo uhglh ¥ hule W Bipebl) 1 R By Ay 'R o,

‘ Ilairseg gartlrﬂ Fi Fl;y?rfenéx | oded ergﬁect,l ve View t . | e j oi ﬁ?
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front and rear connect ors to gbsor “ nate shoc V\s@/es 6
connector permi tueto e fo up into a co position.

~ -The invention will now be described in detail, by way of example, with reference

10 to the drawings, in which:

Fig. 1 illustrates one embodiment of a folding bicycle according to the present
invention; |

Fig. 2 illustrates the folding direction of the handlebars of the bicycle illustrated
in Fig. 1;

15 Fig. 2-1 is a partly perspective view of the handlebars shown in Fig. 2 to an
enlarged scale;

Fig. 3 is an exploded perspective view of a toggle joint employed in the bicycle
shown in Fig. 1;

Fig. 4 is an exploded perspective view of a shock-absorbing device employed in
- 20 the bicycle shown in Fig. 1;

- Fig. 5 is a sectional view of the shock-absorbing device shown in Fig. 4 taken in
longitudinal direction showing a tension spring connected between front and rear
connectors to absorb and eliminate shock waves;



Fig. 6 illustrates the folding up joint of the front connector of the down
tube; Fig. 7 illustrates the folding bicycle folded up into a coll apsed
structure; Fig. 8 is another sectional view of the shock-absorbing device
taken in | ongitudinal section showing the front and rear connectors
connected by the 5 connecting sleeve ig which the tension spring is
ineffective; Fig. 9 is an expl oded perspective view of an alternative;
enbodi ment of a shock- absorbing device; Fig. 10 illustrates an al ter &t e
formof the folding connecting joint between the down tube and the front
connect or ; Fig) 6 ffiugtratéd thiesfoldifig upjoiny of vief frbifti confiéciiosihe dotim thee; Fi 9. 12
illustrates an alternative formof folding bicycle according to t he present -
invention in which the top tube is connected between the head tube assenbly

abod ment T 1 Sors? ACIAIARE bRvef oG o o4 Spusbind spbithdel 72, 511 1

which the top tube is nade I nto a double-tube frane; and Fig. 14 is a plan
view of the bicycle shown in Fig. 13 showing the two tubes of the

doubl e- t ubFig.r 8nis @oether sectional dwiewi ofi the sshosk-absarbingd deviee

{7 ansver Selgbiibdthal, Jeitn Phutie, v 2%&??3@2’%? SRR hudes i By B8 Do 1 o

ends by 5t weoridiecting klegve ihdwhithahé tension apring iviheffécti@; a respective recess
111 at each end and a ratchet 112 is provided on each recess 111. Each

handl ebar 12 has a ratchet 121 at one end engaged with a respective ratchet

éLrlgngCe(r)rs]: %f{f%ﬁ exgi secg’rgésg&l’qﬁépom tl on%&?hvghhggamﬁgopgfﬁneans of

cont rol | i ngbsoktsing deeios; 13, the handl ebars 12 can be relatively

Fig. 10 illustrates an alternate form of the folding connecting joint between the
down tube and the front connector;

10 Fig. 11 is a sectional view of the joint shown in Fig. 10;

Fig. 12 illustrates an alternative form of folding bicycle according to thé present
invention in which the top tube is connected between the head tube assembly and
the seat tube in a horizontal direction;

Fig. 13 illustrates another embodiment of folding bicycle according to the present
15 invention in which the top tube is made into a double-tube frame; and

Fig. 14 is a plan view of the bicycle shown in Fig. 13 showing the two tubes of
the double-tube frame curved outwards with a space defined therebetween.

Referring to Figs. 1, 2 and 2-1, the head tube assembly 1 comprises a transverse
rod 11 having two handlebars 12 secured thereto at two opposite ends by two
20 screws 13. The transverse rod 11 has a respective recess 111 at each end and a
ratchet 112 is provided on each recess 111. Each handlebar 12 has a rati:het 121
at one end engaged with a respective ratchet 112 on one or other of the recesses



extended outwardly to a horizontal position or rotated dowwardly and
inwardly to reduce space occupation. 5 Referring to Fig. 3 and Fig. 1
again, a top tube 21 is obliquely connected between a seat tube 2 and a .
front down tube of the head tube assenbly 1 and conprises a front tube 211
and a rear tube 212 connected by a toggle7joint 22. The toggle joint 22
conpri gés a stub tube 221 transversely fastened to the front tube 211 at
one end® which stub tube 221 has two beari ngs 223 fastened therein at two

10 opposite ends, and a U shaped bracket 222 fastened tp the rear tube 212
at one end adjHdaatteither endeof thetransvesse vodi 1k and securedoin; Rositio hycthe seEeped

fyame 222 has fwonQi I 2 O&.l. | . I ch

t he bracket iSBSeggl%%hfg?%ﬁeu%ﬁ’o@ka @%g?taﬁ%%ﬁg%ﬂpasses
through the hixtsnded dutwiddiyasa ingizoRtBposition 6r fotated dowhwanily and inwirdly26. By
nmeans of the 15 arrangenent of the toggle joint 22, the front and rear
tubes 211, 212ogeduaespaes gccupaliiiect ed t ogether. Referring to Figs. 4 and 5
and Fig. 1 again, a down tube 24 which is connected between the head tube
assenbly 1 and a bottom bracket 23 at the bottom of the seat tube 2 is
provi ded W §h Refefrinpitodig. B &ndBigd ¢ apain, 4 topitabe 2bivobliqhely 2énieztedbidtweenf or ked

portion 241 at one end_pivotably secured_.to the head tu ssenbly .1 by a
screw 242 and ®ifeabtuber2 and a front dowa °fmag4§b%@“9ﬂgﬁ’og PPE%BFH. A
protective sl ' %%msﬁ rcﬁﬁg.ﬁ%}l ' to?gfef ace
t hereof is s_cff(;we ﬁ%‘gg?gi?ﬁ%aou er %trlga ?ﬁ?ﬁg&.ﬂgﬁt@zgﬁ)gﬁ% r
protecting theoiti@2kconipriseda stubdabe 221 fransierselyhfastenexb toothei frant dubel 2H at
conprises a front 25 connector, 4 t ensi on spri 43, r.ear, connect or
48~a connect i ¢ Eﬂ‘bewmmmg%hﬁ%%ttWﬁgbmg%@EgW%omrﬂ’ié&%r 42
conprises agj Odrﬂ% : r P;%‘gm Ea%mgl
symetrical co e&@%ﬁﬁbﬁﬁés@-ﬂ% P/g?f 0 |eﬁg tﬂe%?éﬁetzz%ftbomscrews
423, 424, an cendeadjscentctadthefront whe 225 fardjonneation; whichdJjsbhaped framei222 ka2, a
worm 426 adj acent £t hiofes B54%ht two Sag0f3 éndd by’ means Of viich the bracket is
secured to the stub tube 221 by a lock bolt 225 which passes through the holes
224 and bearings 223 and is secured by a lock nut 226. By means of the
15 arrangement of the toggle joint 22, the front and rear tubes 211, 212 are movably

connected together.

Referring to Figs. 4 and 5 and Fig. 1 again, a down tube 24 which is connected

between the head tube assembly 1 and a bottom bracket 23 at the bottom of the

— seat tube 2 is provided with a shock-absorbing device 4. The down tube 24 has
20 a forked portion 241 at one end pivotably secured to the head tube assembly 1 by

a screw 242 and an outer thread 244 and a joint 243 at the opposite end. A

protective sleeve 41 having an inner thread 411 on the inner wall surface thereof

is screwed up to the outer thread 244 on the down tube 24 for protecting the

- shock-absorbing device 4. The shock-absorbing device 4 comprises a front

25 connector 42, a tension'spririg 43, a rear connector 44, a connecting sleeve 45

3 and an adjusting nut 46. The front connector 42 comprises a joint holder 422 at
one end which is composed of two symmetrical connecting plates 421, 421’ for

holding the joint 243 by screws 423, 424, an outer thread portion 425 adjacent to

the joint holder 422, a worm 426 adjacent to the outer thread portion 425, and an



8 elongated rod 427 extending fromthe worm 426 at one end. The rear
connector 44 conprises an el ongated seeve 444 having a bore 4441 for
inserting the elongated rod 427 of the front connector 42, a worm 441 on

t he el ongated sl eeve 444 at one end, an outer thread portion 442 adjacent
to the worm 441, and a 5 forked connec8i ng end 443 adjacent to the outer
thread portion 442 opposite to the worm 441 for connecting to a conneﬁting
| ug 231 on the bottom bracket 23 by a screw 233. The tension spring 43%has
one end fastened in the worm 426 on the front connector 42 and an opp03|te

end f ast enedongatedrod 427 exieading from dhe worm 426:at one end.4 Thevearconnecten

flegg\elgt |4\5/el y scm@n%nup e\i/\n&{gﬁéghe Ut er %ﬁr eédm%g%?l onsqﬁgw&e t he

front and relen; mmdaaardwﬁommmmmmmmwmwm ein and
to connect ¢ e front nd rear .con ectors 44 together. The adjusting nut =
46 is nount lﬁne?“%Fbéﬁ!i 4@%‘@9}3‘@!’8@ AMn@Bd & 44 for

Connect 0 & zﬂgﬂfﬁﬁﬁ“f?h% ‘Z?‘r‘?%@"'ﬁf@&'&%’%@ﬂ&@eam e 5 on

the down t wharn441 forceonnectingciotaccannectingilog 230 loticthe dattotaybracket 28 by23, 424,

t he down tube 2 nd t he tront copnect or an be, f ed up. by reIeaS|ng
the joint B4%W mém&w theyai n, the
connect i Ng fddf bhn W fasﬁéﬁﬁ‘ R4 ion 425
on the front connector 4fhperm t nge&ﬂ ront an%l rear conngfé1 ors 42, 44

t o be conneonnettorodht ﬂhedo;mechngtsmve d5 hnpltwognnﬁ' thread$ 451,452 athook waves

fﬁpeggsﬁjsorbed or eI i m nat ﬁd t gptgg %grl ng 43. C}laﬁ%%ﬂgd 0 '

W th the oype Qbhiedfbts 4244 t Fgﬁﬂ %Eﬁﬁp ol or s 25
42, 44 becone?rggﬂa‘gtgt%gg by t he connegt?lgglg tgfeeve g4§ t he tenS| on
spring 43 connect the front and rear connectors 42, 44 together. The adjusting nut 46 is

mounted on the outer thread portion 442 on the rear connector 44 for controlling

the position of the connecting sleeve 45 on the front and rear connectors 42, 44.

15 Referring to Figs. 6 and 7, because the joint 243 on the down tube 24 is
connected to the joint holder 422 by screws 423, 424, the down tube 24 and the
front connector 42 can be folded up by releasing the joint 243 from the screw
423.

Referring to Fig. 8 and Fig. 5 again, the connecting sleeve 45 may be released o
20 from the outer thread portion 425 on the front connector 42 permitting the front

and rear connectors 42, 44 to be connected together by the tension spring 43 so

that any shock waves can be absorbed or eliminated by the tension spring 43.

Once the inner threads 451, 452 of the éonnecting sleeve 45 are respectively

screwed up with the outer thread portions 425, 442, the front and rear connectors
25 42, 44 become connected by the connecting sleeve 45, i.e. the tension spring 43

does no work. - : _ | ®

Fig. 9 illustrates an alternative form of shock-absorbing device in which each of
the front and rear connectors 42, 44 has two symmetrical lugs 428, 428'; or 445,



does no work. Fig. 9 illustrates an alternative form of shock-absorbing
device in which each of the front and rear connectors 42, 44 has two
symmetrical |ugs 428, 428'; or 445, 9 445" with holes 4281, 4281' or
4451, 4451' respectively for fastening two opposite hooked ends 431, 432 of
the tension spring 43 by bolt 429 and nut94291 or bolt 446 and 4461
respecg&vely. Referring to Figs. 10 and 11, the connection between the down
tube 24™and the 5 front connector 42 may be nodified. As illustrated, the

joint 243 on the, dawn tube h st ed slot 2431. Each of the
connecting pl épgs vg\g{l],ho 142%@5 &%éaﬂroﬁﬁ@dﬁéctfm%sfoh fastening ttWpe hol e
4211 or 4211'mppﬁ§ | - S} ' te 421
is larger than efeﬁ%ﬂ%%%#%sghﬂ?%éfra{légﬁﬁ%‘# %%%ﬁﬁgg@?gg&%%pg( % . A
control pin 246 bolt 446sandt 4461t despeotivelyhe hol e 4211 on the 10 |eft-sided

connecting plate 421 into the hole 4211' on'the right-sided connecting
plate 421'. The control pi.n 245 has an el ongated rod 2452 extending froma

connect | ng ol ReLatg BFIEEV0 d Bl iné Bopesgiyfbaivees dd AP kit P .
slot 2431 too dJrontcenndetori42omay bermedified. 445 illustrited,bthe tjoint 243 on2ke dovnt he
o o e ot e s e e 2eSH b R B Sttt 1S s g
el Vo o e Tt B 20 RSROBMNADRIY Y A1) i lROTS)
from the cont the lefi-sidetlconnectingzplate 421 ilarger tiian the holer#2d bton the righitdiiédup
e of top t ABERRGRIHAZ e 4 Aol pin SSsEserien PR bEhol ¢ Bl e itene
same as thg) t eéft-kidee cérnecting plate 421 irto HXRGIE U281/06H WRSHght-sided connecting

plate 421'. The control pin 245 has an elongated rod 2452 extending from a

shoulder 2451. When the control pin 245 is inserted through the two connecting

plates 421, 421', the shoulder 2451 is engaged into the stepped slot 2431 to

secure the front connector 42 to the bottom tube 24 and the end of the elongated

15 - rod 2452 projects out of the right-sided connecting plate 421’ and is attached with

a spring 2453, a washer 2454 and a lock nut 2455. Depressing the projecting end

of the pin 245 against the action of the spring 2453 causes the stepped slot 2431

to be disengaged from the control pin 245 so that the down tube 24 can then be

folded up relative to the front connector 42.

20 Fig. 12 illustrates an alternative form of top tube in which the top tube 5 (the
structure of which is the same as the top tube 21 in Fig. 1) is connected between
the seat tube and the head tube assembly at the top in a horizontal direction.

. Referring to Figs. 13 and 14, for a lady’s bicycle having a double-tube frame 6,
the two tubes of the double-tube frame 6 are curved outwardly with a space 61
25 defined therebetween so that the double-tube frame 6 will not hinder the folding

operation of the bicycle frame.



1

t he seat tube and the head tube assenbly at the top in a horizontal
direction. Referring to Figs. 13 and 14, for a | ady' s bicycle having a
doubl e-tube frame 6, the two tubes of the dou Hmmll re curved
outwardly with a space 61 25 defined therebet ﬂﬁ"ﬂ'murdouble tube
frame 6 will not hinder the folding opHration of ﬁheLbltyc$e £ rame.

* cCc L MS * CLAM 1. A fol ding bicycle conprising: a) a and
tube assenbly for steering control, the head tube assenbly including a
transverse rod having a pair of rec%ﬁigﬁugt two opposite ends thereof, a
pair of ratchets disposed in the pai ecesses, a pair of handle bars
secured to the transverse rod, each handl e bar having a ratchet at one end ¥
t hereof engaged with a corresponding ratchet in a recess and secured in

position byl.a scAeeldifip bicyeletcomprising: and a seat tube, the top tube being .
cnnected between the head tube assenbly and the seat tube, the top tube >
i ncluding a front tube and a rear tube, a toggle joint connecting the front

Fast oned o ne § Al Elpcadsinfly KT LEHAD dnkol die B i o (wo

beari ngs fambhﬂﬁ@dﬁﬁmmeabdhmngamamofmatmwﬂwmdsmwd frame

fastened on the rear_ tube at one_end, t hereof, the,. d, frane i cIudlng
two pivot HbP@EQﬁ““ﬂEF gispased: ip the, pair HH“%“BO&?@%] ﬂ?ﬁ@% uring

the U shapeg) ,Jga ge amtcﬁettiemmem%f
absor bi ng deV|ce secured 1n the down tube a protective sleeve encl osing

t he shock- awithr ratdldbmamdssan&secmdmmmuqmbyenm,t he seat
tube, the down tube being connected between the head tube assenbly and thqﬁi
bottom bracket, the down tube including a forked portion at one.

'b) a top tube and a seat tube, the top tube being connected between the head
tube assembly and the seat tube, the top tube inciuding a front tube and a rear
tube, a toggle joint connecting the front and rear tubes, the toggle joint including
a stub tube transversely fastened on the front tube at one end thereof, the stub
tube including two bearings fastened therein at two opposite.ends thereof, a U-
shaped frame fastened on the rear tube at one end thereof, the U-shaped frame
including two pivot holes at two opposite ends, and a bolt and a lock nut securing
the U-shaped frame to the two bearings;

c) a down tube, a shock absorbing device secured in the down tube, a

protective sleeve enclosing the shock-absorbing device, a bottom bracket ata - =
bottom end of the seat tube, the down tube being connected between the head tube

assembly and the bottom bracket, the down tube including a forked portion at one

end pivotably secured to the head tube assembly by a screw;

d the.shock-absorbing device including a front connector, a tension spring, s
.anauwxnumzuu;a«xnnmzﬁﬂgskxweandan:uﬁuﬂhu;nun



end pivotably secured to the head tube assenbly b - the

shock- absorbi ng device including a front connector, a tensio , a
rear connector, a connecting sleeve and an adjusti r‘mt\“lqj‘@jg‘iglﬂﬁe front
connector including a joint holder at one end, the s g
conprised of two symetrical connecting pjates for hol di ng the joint on the
down t.\'&ge, means for securing the joint holder to the joint, an outer
threaded portion, a worm and an elongate rod; f) - the rear connector

i ncludi ng an el ongate sl eeve, the elongate rod being disposable within the
el ongat e sl eeele, athedfront comnector including:ddoinp boldenat omeiend,f the ljoint bolderct i ng
end connect ed, t.0o t he hot bracket .by a scr.ew . L ensi on spiing
havi ng one enhelgﬁﬁﬂmgﬂsqdi)o W%?‘%Ph%ﬁ%%?q&“g%ogﬂ Bsite
end secured t rm ReduPi 6lder routst thidaded eeve

i ‘hcl udi ng t\/\oa?&r#t??rlﬁl y th@gaded p%g ?itﬁghends@glleeasa ?3 and threg%ledl y
engaged wi t h postionyaevorm;randdacelongate ods of the front and rear connectors
to enclose the tension spring therein; i) t he adj usting nut being nounted
on the outer threaded portion of the rear connector for controlling the

position of tige COReCseat BOnfechtR\ificlading ¥ élbfigte aldeve, cthe ®Ciod beingnd | )
wherein the handl e bars may be rotated upwardly and secured in_a horizontal

position for dispesablegwithintthe elongatecslecveda wormyandoufer threaded pertionpandia
position to reduce space occupation i ray have one end
rel eased froﬁ?‘@%&?@%ﬁ#%%&%@#ﬁ%ﬂ@ %%ﬁgbtor to permt
the front and rear connectors to be connected by the tension spring for

apsorbing shock, the toggle joint for permtting the top tube to be folded
up™into a col Bhapsetheptensionospringnhaving: ope rendciecuredoto theewpempnen dhe €reat down

tube and the {;&H&m?%g% o%Bo&i&eer{drs%Qﬁred to the worm on the rear connector;

h) the connecting sleeve including two internally threaded opposite ends
releasably and threadedly engaged with the outer threaded portions of the front
and rear connectors to enclose the tension spring therein; -

i)  the adjusting nut being mounted on the outer threaded portion of the rear
connector for controlling the position of the connecting sleeve on the front and
~ rear connectors; and

)] wherein the handle bars may be rotated upwardly and secured in a
horizontal position for steering control or rotated downwardly into a collapsed
position to reduce space occupation, the connecting sleeve may have one end
released from the outer threaded portion of the front connector to permit the front
and rear connectors to be connected by the tension spring for absorbing shock, the
~ toggle joint for permitting the top tube to be folded up into a collapsed position,
| and the connection of the jdint on the down tube and the joint holder on the front
connector permits the down tube to be folded up into a collapsed position.



connector permts the down tube to be folded up into a collapsed position.
2. A folding bicycle according to claim1 whel|H I nt ernal

t hreads of the connecting sl eeve are threadedl y”mnmmummﬂm out er

t hreaded portions of the front and rear connectots,®the Mromt and rear
tubes are connected together by the cqggnecting sleeve so as to elininate
the effect of the tension spring. 3. A fol ding bicycle according tosglaim
1 or claim2, wherein the neans for securing the joint holder to the joint

i ncl udes: a) a control pin; b) the joint on the down tube being

provi ded w2f h aAsfeldingobisycle accordingntoeclainmd whereimiwhenithe dwo imgerhdle control

pin; c) the two connecting plates of the joint holder each having a hol e
f or med theﬂmsfgrm-mgi&?é%w&nmmtﬂ ghtex thyeaded  of

different g . ﬁwﬁa'ﬁf’%f A pd | el ongat e
rod extendfng ?g?hhﬁe shou er,e&%lﬁg%g%g%bp%ﬁﬁ%g‘?ﬂs%?g% e between the
two connectogetheplbyt the comiectingasieese so \as tthielinihate sthe mffedt of dhe tensicni r i y
securing the_ joint to the joint holder; and e) t he el ongate rod being
i nsertabl eSE&ugh the joint holder and secured therein by a spring, a

washer and a |lock nut  to permt novenent of the elongate rod for :
di sengagi ng the control pin fromthe stepped slot and permtting the bottom

t ube to be3f ol dadfolding bicycle avcbidings tooclains 1 tor elaimA2, whekeincthemegndforycl e
according to an reced] claim MWherein the neans for securing the joint
hol der to F??E"Péi'ﬁﬂm Stohe, joipt; f screws. . '

a)  acontrol pin; | - o/
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b)  the joint on the down tube being provided with a stepped slot for
connecting the joint holder by the control pin;

¢)  the two connecting plates of the joint holder each having a hole formed
therein for receiving the control pin, with the holes being of different sizes;

d) the control pin including a shoulder and an elongate rod extending from
the shoulder, the shoulder being disposable between the two connecting plates and
engageable within the stepped slot for firmly securing the joint to the joint holder;

e)  the elongate rod being insertable through the joint holder and secured
therein by a spring, a washer and a lock nut to permit movement of the elongate
rod for disengaging the control pin from the stepped slot and permitting the
bottom tube to be folded up into a collapsed position. : o

4. A folding bicycle according to any preceding claim, wherein the means for )
securing the joint holder to the joint includes a plurality of screws.



5. A fol ding bicycle conprising: a) a head tube ,aasenbt%—f—er—st—eﬁﬁ—ng
control, the head tube assenbly including a transverse rod havin @i‘
\ each

recesses at two opposite ends thereof, a pair of ratchfﬂmnﬂu&mgmm

pair of recesses, a pair of handle bars secured to the

handl e .bar having a ratchet at one end thgyeof engaged ith a correspondi ng
ratchet_.in a recess and secured in position by a screw, b) a top tube
and a seat tube, the top tube being connected between the head tube

assenbly and the seat tube, the top tube including a front tube and a rear

t ube, a toggl é.j oi nA foldingbicycle coimprisingnt and rear tubes, the toggle joint
#ncl uding a stub tube transversely fastened on the front tube at one end
t hereof, the stub tube i ncludi ng two bearings fastened there| n at two

opposi te ends jherep f'ut’e f "Redrid 2BATIO flbe! 4436mBiy One
énd thereof, the U—shape rane |n f I ng ﬂ% pI vofqﬁol es at two opposite
ends, and a bahdudmgmmmdhamgapgrrmﬁeeddssbapmbbppmﬁemdsmermfyo

Eﬁﬁé'k”gspréi ot PG OE FUEheE Giropesd 1 e F% OF reblhehot i 8 THUTE Saers%écﬂwp??n“
b(ra?\?ve:n ?Leahggwwg?ge l'y aﬁﬁi %e bovh%‘:a% rac et teE Wg

i ncl udi ng a f owitied qomekpmﬂngtramhetnmlr@es&mnlmpumdanrpesiumbymm;j t ube

assenbly by a screw, d) t he shock-absorbi ng device including a front
connector, a tension spring, a rear connector, a connecting sl eeve and an

adj usting nut;pe) % Eﬂtéﬁ ERSN | sed
OKo-/tWO synnetrl)cal c%oﬁ?eléél ng pl ates ﬁ)r'bgecurl n a‘ne ] ol nt é%r of the

an out etube assemblylapd thei seat tube, theptaprtube including aifcont tbhegand & )rear t he
connect ed to 1O GLIOERI B cRiRectng e Rt and 3 135 fhe Worel€ foifCpRting T uge:

a stub tube transversely fastened on the front tube at one end thereof, the stub
tube including two bearings fastened therein at two opposite ends thereof, a U-
shaped frame fastened on the rear tube at one end thereof, the U-shaped frame
including two pivot holes at two opposite ends, and a bolt and a lock nut securing

the U-shaped frame to the two bearings; o

©) a down tube, a shock absorbing device secured in the down tube, a
protective sleeve enclosing the shock-absorbing device, a bottom bracket at a
bottom end of the seat tube, the down tube being connected between the head tube
assembly and the bottom bracket, the down tube including a forked portion at one

end pivotably secured to the head tube assembly by a screw;

d) the shock-absorbing device including a front connector, a tension spring,
a rear connector, a connecting sleeve and an adjusting nut;

y ¢) the front connector including a joint holder comprised of two symmetrical
' connecting plates for securing the joint holder of the joint, an outer threaded
portion and a pair of symmetrical lugs;

f) the rear connector including an outer threaded portion, a forked connecting
end connected to the bottom bracket by a screw, and a pair of symmetrical lugs;



g) the t

secured to the pair of symetrical |lugs of the L

ensi on spring including two ends, oﬁE‘Eﬁa“befﬁg~segngg t
pair of symmetrical lugs of the front connectorm e other end b

connecting sleeve including two internally thre

front and

LT

rel easably and threadedly engaged mﬁthmfhe outer threaded porttons
t

rear connectors to encl ose e tension spring therein; i)

o the
ei ng
t he

of the
he

adj usting nut being nmounted on the outer threaded portion of the rear
connector for controlling the position of the connecting sleeve on the

front and rgar ohenasion springricciuing twohends, onet énd beinglisecused to theypaie rot at ed

upwardly and secured _in a horizontal positign for steeting contr
rotated dovefismmepricaldugsofthe frogt S‘b““ﬁgtgf ?‘Fé)ﬂ‘et%ﬁ?re@&i@%%ﬂéw&ée Eib%

t he connec
portion of
be connect
for permt
t he connec
front conn
position.
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ed by the tension spring for absorbing shock, the toggle joint

ting the top tube to be fo]ded up intq a_.collgpsed posi
thon otheteaneeting; sleeve; H@E‘!Jé% “E’Bb‘&"&??glyt n &

eleBialty iy Yirehdedny ifighd el e Yougaihled Bottng oF 00 Ferr

ref erence tgnd fedr domsctoEsto enclose the tension spring therein;

i) . the adjusting nut being mounted on the outer threaded portion of the rear

connector for controlling the position of the connecting sleeve on the front and
rear connectors; and

b)) wherein the handle bars may be rotated upwardly and secured in a
horizontal position for steering control or rotated downwardly into a collapsed
position to reduce space occupation, the connecting sleeve may have one end
released from the outer threaded portion of the front connector to permit the front
and rear connectors to be connected by the tension spring for absorbing shock, the

. toggle joint for permitting the top tube to be folded up into a collapsed position,

andtheconmanyn;ofﬂwﬁohuomthedowninbeandthejohuhmhkromthefunu
amumzkx]xznﬁmfhedowmtnbeﬂ:beﬁddaiupﬁMniludkmsulpodﬁon.

6. A foldable bicycle substantially as described herein with reference to the
drawings.
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