“1- “Improvenents relating to Collapsible Bicycles" This invention relates
to bicycl'es which may be coll apsed into a folded state \/\herezE-L ﬁ’"‘sﬁ”
ogcupy | ess space for storage or transportation. A number of& Bi Q

having'foel ding frame 5 structures have been proposed pe\he past and
al though they reduce the space occupi ed by-the bicycl e~#0 a nore conpact
vol une, generally existing folding bicycles are such that, in the fol ded

state, they are still relatively bulky. Furthernore nost 10 folding ™~

bi cyclres are di ff"i%grtoxiémé}ﬂfs yreluk ing cen Gel Vapgibbei Bucpglésl the user
to cafry the fol dé Icycle tor any distance. It is an object of this

I nvention to provide a collapsible bicycle which can be folded into a very
15 conpact state forTheos eirofentionpoelateésntei bheychest sbighemayr bpn or on
anot her vehicle, and for storage in confined spaces. Accordingly this

i nvention proWah&iaps&dI%ﬂk@tﬂeﬁ@ﬂ@@@l%t%bﬁpwgﬁrﬁgnatbFYan& ar frame
formed fromthe 20 interlinking of a forward strut, a rear ,strut, and a
general |y hori 2By bR3®rsR9et LR 8HOFage oRReEF2BSPBTEREIGPher two
struts at or near their |ower end at _or_near the | ower

,__a wheel r
ends of each of the & FRWBREF P Pi%Xg%??ﬁgévggggﬁﬁgﬂin,f§88ﬁ of which 25

's offset f&?nﬂégﬁhégﬁgegfhéyg béggpggéﬁggeatgﬂtthe past and although

they reduce the space occupied by the bicycle to a
o ..more compéct vdlume, generally existing folding
bicycles are such that, in the folded'state, they
aﬁe still relatively bulky. Furthermore most
10 folding bicycles are difficult to carry and it can
| be very fatiguing for the user to carry the folded
bicycle for any distance.
It.is an object of fhis invention to provide a
collapsibie bicycle which can be fqlded into a very
15 éompact state for ease of transportation either by
the user or in or on another vehicle, and for stbrage
in confined spaces.
| Accordingly this invention provides a collapsible
bicycle comprising a triangular framé formed from the
20 interlinkinglof a erward'stfut, a rear Strut, and a
| generally horizontal bottom struﬁ.which is connected
to the other two struts at or near theif lower ends,
a wheel mounted at or hear the lower ends of each of
ﬁhe.forward and rear struts by supports, each of which

25 is offset from the axis of the respective strut,
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-2- whilst the upper ends of the forward and rear struts are |nterconnected
in such a way that these two struts can be noved to |ie al ongside one -
another, after releasing a franme | ocking nenber on the bottomstyut, 5 so i
t-hat ¢he two wheels wi-ll lie side by side and with their respective offset

suppor ks #osi tioned at opposite sides ef2-the pair of wheels. The sinple
irian r structure for the frame and the nethod of interlinking of the
hr ee ruts enables 10 the framework to be coll apsed down to a very

conpact st at ewhbksti bhehupperuendasr ofvdahe dorsarido ande eant ehrutig h thegg—
| ongi tudi nal axes generally parallel and wth the wheels close to one

anot her. | ndesuei intergopnersedednf 6actr @ Way thad Wheses iopwetruts

i ncorporate 15 mutual |y engaging rel easabl e | ocki ng menbers enabling the
wheel s to be ¢arcbenpayed, tanddiel plegosicdeysnee anethatot mfteZo that they
rotate about a commpn axis. Such a_structure then t akes the forn1genera||y
of an eIongat%ﬂ1§h§¥ch§rf§PW§ &0g%dH% Sﬁﬁz tonly is

?mgl ZFZtLPELE{é o5 gFaEhPn T DERUERRY i&ag%‘?%?e%e el 13 afr}érﬁﬁre?stgﬁd
25
' the pref er PRALE, FaRBBHERYS PAEReR sRBRiked mpkedbidd e p%‘sefté

sides of the pair of wheels.

o’

The simple triangular structure for the frame and
the method of interlinking of the three struté enables

10 the framework to be collapsed down to a very. compact
state wherein ﬁhe struts are very close to one another
with their longitudinal axes generaliy parallel énd
with the wheels close to one another. Indeed it is a
preferred feature that the wheels should incorpofate

15 quually engaging releasable locking members enabling
the wheels to be interengaged, when lying alongside
one another, so that they rdtate about a common axis.
Such a structure then takes the form generally of an
elongated shaft carrying a double wheél at one end.

20 Not only is this structure very compact but it also.
enables the user to trénsport the folded bicycle by
grasping an upper.portion of the folded frame members
and wheeling the unit along the ground by means of
the interlinked wheels.

25 In the preferred arrangement, for interconnection

of the struts, the bottom strut is detachable from one
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of the sfruts, the bottomstrut is detachable fromone -2- -3- of the
other two struts and pivotally connected to the other of the two struts
eﬁabILn? t he rel eased bottom strut to.be swng up al ongsi de the ot her
strut. ldeally the bottomstrut will be connected to the forward strut 5 by
a pivot arrangenent allowi ng the forward=8trut to rotate about its ) Sk
relative to the bottomstrut. Additionally the upper ends of the f 7d
and rear struts can be interconnected by a sw vel joint allowng the
forwgrd strut t®frbhat@thssurvwPt §taRts Redapivetadlyo comaect@d s tkheal so,
the forward strut, then_acts as a steering nenber for the bicycle.

Preferably the QWR%EI OfoFhe WP SEFUES) RRGPIIRTeERS W@wmmr
siruts TN Lhe mapnct pobl ngubOeIL opbe et b gt QUaSe g1e i
This the pi vot BRF aGLRER SRAY o 17 BFoRgRORE (B 39 dMS. SamTE R o
ope S ot S By, BB S BRSRRMES RUEMR WE oline fferie L
2?‘{. gzgf‘g' €. AnOLBen+B03BbAL! hi¥ LRik0rBAQLIYR AL B LHM écrxr@cf‘.gerfe”t I's
Additionally the upper ends of the forward and rear
struts can be interconngcted by a swivel joint allowing
the forward strut to rotate about its.axis relative
10 to the rear strut also, the forward strut then acts
. as a steering~member for the bicycle. Preferably
the swivel joint will also interconnect the front
and rear struts in the manner enabling them to be moved
to lie alongside one another. . The pivot arrangement
15 _advantageousl§ comprises a releasable pivot pin and
socket intérconnection;also providing the locking
member. Thus the pivot arrangement may be interengaged
by a releasable catch operated by a lever or othe?
~ pressure release member. It is preferred that the
20 mounting of the pivot arrangement on the forward
strut should be adjustable. Another possibility is
to provide that the pivot arrangement is slidably
.received on the forward strut so¢ that, éfter release
of the locking member, it may be slid up the forward
25 strut as the forward strut is moved to lie alongside

the rear strut. Another alternative is to provide a
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received on the forward strut so that, after release of the |ocking nenber,
it may be slid up the forward 25 strut as the forward strut is noved to
| fe alongside the rear strut. Another alternative is to provide a -3- | i
| ocking nmenber in the formof a |ockable hinge at a central position of the
botto rut wwth the ends of the botteg=strut pivotally interconnected to
t he ot two struts. 5 The bicycle may incorporate further frame
frembers acting as stiffeners or strain bearing nenbers between the three
struts. |n theogkehermenberbaddi whet farmpwft andookalile teagestatuta carri eg a
saddl e. The nounting for the 10 saddle nust be adjustably secured to the™
rear strut ancembtyall posptidondefathet betieopnistiot aviddr rihe drgis t he
bicycle. It is additionally preferred that a support carryi ng handl ebars
shoul d be nouef ethenbehtomoskzing pPivetalidy Bndlercsmsiestahta &he from br ake
| evers on the handl ebars to brakes on one or both of the two wheels. Each
brake may be @thexint¥eaRErwtshi n the hub of the wheel. Drive pedals are

desirably pounted on the bottom 20 strut and connected to drive one of the
wheel s. The The bicycle may incorporate further frame members

acting as stiffeners or strain bearing members between
the three struts.
In the preferred embodiment a mounting on the
rear strut carries a saddle. The mounting for the
10 saddle must be adjustably secured to the rear strut
and may also provide an attachment for a carrier |
for the bicycle.
It is additionally preferred that a support
carrying handlebars should be mounted on the forward
15 strut. Brake cables may lead from brake levers on
the handlebars to brakes on one or both of the two
wheels. Each brake may be a drum brake within the . .
hub of the wheel.
Drive pedals are desirably mounted on the bottom
20 strut and connected to drive one of the wheels. The
drive member from the pedals to the wheel could be a belt
or chain, and the drive éedals can be connected to a
drive pulley or cog which incorporates a freewheel
unit and/or_a gearbox. ' If desired é drive motor could
25 be connected to drive one of the wheels.

It is envisaged that the offset supports from
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drive mehber fromthe pedals to the wheel could be a belt or chain, and the
drive pedals can be connected to a drive pulley or cog which incorporates a
f ricewheel unit and/or a gearbox | f desired a drive notor could 26§§p
connected to drive one of the wheels. It is envisaged that the of

supports from -4- the wheels will car+y-cantil evered axles on mhlcﬁﬁghe
wheel s are rotatably nounted. The invention nmay be perfornmed in various
ways_and preferred enmbodi ments thereof will now be described with reference

to t-Qe acconpamhiegvhibels ngsll i camby chant Flguered aklestoantwhithe preferred
formof 5 bicycle of this invention in side view, Figure 2 shows the sane
bi cycle in its the deeekmdixe orotatayply meunted. di agrammatic front view of
part of the folded bicycle shown in Figure 2; 10 Figures 3 and 4 are
views simlar to those of Figure 2 show ng t he bicycle in use; Figure 5is.
a cross-sectional detail through the wheels of the bicycle in the fol ded
condi tion;



Figure 6 is a cross-sectional detail of the top 15 jointof the bicycle;
Figure 7 is a cross-sectional detail of a lower.joint of the bicyc|e;, and
Rigures 8 to 25 are diagrammatic illustrations, in si:de view -of:.a nunper
of - varjatirons to the basic 20 design of the bicycle fromthat as shown in
Figurdggifto 7. The bicycle shown in Rgure 1 .is essentially constructed-
fromaTtriangular frame formed by a rear strut A a forward strut B and a
bottomstrut C. 25 The lower end of the forward strut B provides an axle 1

f f wheel WL whil st .th orovi des. -6- :
O i ts lover Bhe Myelntet eyl nd Hekrdilhd Vin Faridhe ¥avsottdm stFut

Cis afront puldey s pavidediid hpedale G apkndi, B RedalguBq This front
eévvl a I%fey Zsln Wh r g

pulley 3 is Faterconnec rear pu Ich I VES t he rear

wheel V2, by3 ool dlide/ ¢ Yte Rcodhddbpikie drdipidg | $nPERYEAS at the

centre of the front pulley 3. A sa nted on"the rear strut A and

handl ebars H are gquphed 18l 1Res ey e JruserfedtfdinBog A el easabl e

steering joint J enables 10 the bottom strut Cto be detached fromthe
forward 5 bicycle of this invention in side view; '

Figure 2 shows the same bicycle in its folded
condition; -

Figure 2A is a diagrammatic front view of part ;J
of the foided bicycle shown in Figure 2;

10 Figures 3 and 4 are views similar to_those of
Figure 2 showing the bicycle in use;

'Figure'S is a cross-sectional detail through
the wheels of the bicycle in the folded condition;

Figure 6 is a cross-sectional detail of the top

15 jointof the bicycle;

Figure 7 is a cross-sectional detail of a lower
joint of the bicycle; and

Figures 8 to 25 are diagrammatic illﬁstrations,
in side view, of a number of variations to the basic

20 design of the bicycle from that as shown in Figures 1
to 7.

The bicyéle shown in'Figure 5 is essentially
constructed from a triangular frame formed by a rear
strut A, a forward strut B and a bottom strut C.

25 The lower end of the forward strut B provides an axle 1

for a front wheel W1 whilst the rear strut A provides,
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strut B and swung up to, lie al ongside the rear strut A The forward strut B
can then be swung back into align- ment with the rear strut A so that the

mHe%Ls M. and W2 are brought into alignment as illustrated in 15 Fi gure

2. In this conpact state the bicycle can,be stowed in a small sp Q- can
be wheel ed al ong using the support 6 for the handl ebars H as a ha %ﬁﬁhis
isgillustrated in Figure 4, whilst Figure 3 shows the bicycle in its nornal

diti d i . .20 As b on f Fi 2A th d
o mt ot s o 1 @i e A T R Ao GoblER ] oony

ds leading t ts .9 1 whi ch dth le 2 and
The tron aur oo R Bk ror Itk A1 L8 LBl TRMIHED 3 OrbE e © m Dt
W2 bl th | ' t h that, i
Uhe Torted st At ipeddd WA LI bt igedd 08 ) MO0 PARL BL1 B8y 320 11

sinplicity the jhot 0 s dﬂe&écﬁ h?o%éfaﬁﬁgﬁg &n QHicﬁhA%QFEgat od

i ncorporates a’'cran ortion eading fo et " support

about the mear (pd Gear WiedPWDE BF {60thea FapIvE Beibephuball of the
ol |

rear wheel W2 carries aresilient collar 12. The hub 13 of the front wheel

WL carries a stpydelhedl Gthicas s RshetiedSa® €RéPcentre of the
front pulley 3. A saddle S is mounted on the rear
strut A.and handlebafs H are m§unted at the top of the
forward strut B. A releasable steering joinf J enabies
10 the bottom strut C to be detached frém the forward
strut B and swung up to lie alongside the rear strut A.
The forward strut B can then be swﬁng back into align-
ment with the fear strut A so that the wheels W1 and
W2 are brought into alignment as illustrated in
15 Figure 2., In this compact state the bicycle can be
stowed in a small space or Qén be wheeled along using
the support 6 for.the handlebars H as a handle. This
.&J; is illustrated in Figu:e 4, whilst Figure 3 shows
;the bicycle in its normal condition and in use.
20 As can be seen from Figuré 2A the rear and forward
struts A and B incorporate.cranked portions 7 and 8 at
‘their lower ends léadiﬁg to supports 9 and 10 on which
afe mounted the rear axle 2 and the front axle 1.
This offsetting of the.supports for the wheels.w1 and
25 W2 enables the wheels to be aligned very closely to

one another so that, in the folded state, the bicycle



A

fit, into the collar 12 to link the hubs 11 and 13 together. This |ocks t.he
bicycle in its folded 10 condition and allows the two wheels WL and W2 to
e wheel ed al ong about the sanme axis. When the bicycle is to be ‘reverted t
i\t s* nor condition the wheels WL and W2 are prised apart so that the stud
14 snap Gi}t of the collar 12. 15 -&+gure-5 also illustrates additional
features™of the nountings of .the wheels WL and W2 to the ends of the rear
and forward struts A and B. The front axle is securely fitted into a front

end cap 17 f en d r n
nnunteg mnth:n%?he\ﬁﬁé%gbm g l% sggﬁﬁa%gﬁgigé Eﬁ% g% ggngt%ggL?hg
A brake drumgld dq TdHdwit! iﬁ‘tlﬁiiﬁ‘?e hek BhrtERivhgeko\MnaBdparhiake back

pl ate assenbly 20 carries a brake actuator 21 which operates brake shoes
22. The rear PWikel iForPibh efls Oleddieng Stohag! obfbeélsaggbbe wegeel V2 and
al so acts as a brake drum whi ch incorporates brake shoes actuated. by a
- 8- separ dicdtRkabi@itiatls &t s0Den2, Abecafabeasken?firdmmounted in
an end cap 24 fixed within the end of the bottomstrut C. The rear axle 2
t hen. passes tHirugh 5 tded ilhilenth nefrbehe 2bedsevhaeloWEi gareigés Bitted 5 into
the end of the rear strut A

resilient collar 12. The hub 13 of the front wheel

W1 carries a stud 14 which can be.pushed, as a snap
£it, into the collar 12 t6 link the hubs 11 and 13 \o
together. This locks the bicycle in its folded
10 condition and allows the two wheels W1 and W2 to be
 wheeled along about the same axis. When the bicycle
is to be reverted to its normal condition the wheels
W1 and W2 are prised apart so that the stud 14 snaps
out of the.collar 12. |
15 _ Figure 5 also illustrates additional features
of the mountings of the wheels W1 and W2 to the ends
of the rear and forward struts A and B. The front
axle is secufely fitted into a front end cap 17
fixed into the lower end of the forward'struﬁ B and
20 is mounted within the wheel W1 by a standard bicycle
‘cup and cone bearing. 18. A brake drum 19 is fitted
into the hub of the wheel W1 and a brake back plate
assembly 20 carries a brake actuator 21 which operates
brake shoes 22. The rear pulley 4 is mounted on the
25 wheel hub 11 of the wheel W2 and also acts as a brake

drum which incorporates brake shoes 23 actuated by a
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Figure.6 illustrates particular features of the support 6 providing a
mounting for the handl ebars H, This support also has the forward strut B
fiXéd therein:and at its upper corner provides a socket joint 26 10 for a
bal I' 27" havi ng an extension 28 which is secured within the top of the. rear

strut A The ball and socket joint 26, 27%1 1 ows the struts A and ¥ be
rot,ated.rel ative to one another so that the rear strut A can be no into
thé~p05ition illustrated 15 in dashed outline, adjacent to the forward

struty B, when t&eparayel brakebactgapor i(pbk ishewh)l.ded'heosicaromx1éhen t he
bicycle is inits normal position the ball and socket joint 26, 27 also
al l ows the forwhsdnstntédBihoanoeatlecapd2dcifizedawditthdn thesleaid ofM t h
respect 20 to the rest of the bicycle) for the front wheel WL.. The forward
strut B al so rotheecsobtolm strpécC.t oTheRerparnaxle As thlemvpasses gure 7 this
joint J conprises a sleeve 29 fixed to the forward strut B by cl anpi ng
screws 30 and ctihr¥ough a sedddi agdpmemberr @Seci(eee Wl Fizmrey ¥ Gitttmdh
32 extending fromthe end of the bottomstrut C. Aresilient finger 33 can
be pressed -B- intojbhe,gndrafythg repEasEriitcd-ch 34 froma collar 35 on

the steering pin 31 when th tomstrut Cist
g p. i 3 8 E?&ustratas particdiar features of the

Figure.
support 6 providing a mounting for the handlebars H.
W This.support also has the forward strut B fixed therein
and at its upper corner provides a socket joint 26
10 for a ball 27 having an extension 28 which is secured
within the top of the rear strut A. The ball and
socket joint 26, 27 allows the struts A and B to.bé
rotated relative to one another so that the rear |
strut A can be moved into the position illustrated
15 4in dashed optline, adjaéent to the forwérd strut B,
when the bicycle is being put into its folded posiﬁion.
When the bicycle is in its normal position the ball
-and socket joint 26, 27 also allows the forward strut B
to rotate and act as a steering shaft (with respect
20 to the rest of the bicycle) for the front wheel Wi1.
The forward strut B al#o rotates with respect to the
joint J. As shown in Figure 7 this:joint J comprises
a sleeve 29 fixed to the forward strut B by clamping
screws 30 and carrying a steering pin 31 received within
« 25 a front bush 32 extending from the end of the bottom

strut C. A resilient finger 33 can be pressed .
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be di sengaged fromthe forward strut B. It . wll be noted that the steering
axi s 36A of the front strut B is displaced fromthe axis 36B of the
gteering pin 31 which provides a suitable offset which then provides the
necessgly trail for the front wheel WL during steering. Figure 6 al so
iIIusggétes a pair of brake cables 3y9g38 which | ead through the support 6
to br | evers (not shown) carried by the handl ebars H The cable 37 | eads
‘down through the forward strut B to the brake actuator 21 for the front
wheel WL whidgtaddley ddareledde B8catels340ppoihaogghlabesbean strut ALs

the brake actuator for the rear wheel W2. Referring again to Figures 1 &and
2 it will bechetstbdrhiaig tgin shtidiieers tlse nbottesd sbratstedégetsupport 39
which is fixed by clanps 40 onto the rear strut A The clanps 40 can be
rel eased t o kd |disargagedcfron upper foB@ard dbreti B.t oIt wédilrbé position on
the rear strut A to suit a particular Eerson. Furt her adjustnent of the
overal | rel s0tadipbitheicsteexingfaxhe 3ebyefethanfpenkchitavédBoy
rel easing the clanp screws 30 and noving the joint J to a new position
relative to ¥hd¥splaged sfror e |axis 368 efgthet AkeerhrgsPint 31A B and C
wll -10-
which provides a suitable offset which then provides
the necessary trail for the front wheel W1 during
steering. : \
Figure 6 also illustrates a-pair of brake cables
37,38 which lead through the support 6 to brake
levers (not shown) carried by the handlebars H. The
cable 37 leads down through the forward strut B to
the brake actuator 21 for the front wheel W1 whilst
the other cable 38 leads down through the rear strut A
to the bfake actuator for the rear wheel W2.
Referring again to Figures 1 and 2 it will be
noted that the saddle S is mounted on a sleeve
support 39 which is fixed by clamps 40 onto the rear
strut A. The clamps 40 can be released to allow the
sleeve support 39 to be slid to a desired position on
the rear strut A to suit a particular ﬁerson. Further
adjustment of the overall réiationship of the parts of
the bicycle can be achieved by releésing the clamp
"screws 30 and moving the joint J to a new position

relative to the forward strut B.

It is envisaged that the struts A, B and C will
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; - .
-1 1- be:fornmed from al um nium tubing and other parts can be forned from
diecast alumniumor rigid plastics materials, for exanple. The drive belt
Diill desirably be.a dry glass fibre reinforced belt 5 faced with nylon

but it witl be appreciated that, for some purposes, a chain dri may he
preferred. It is envisaged that when thg QLcycIe isinits fol contfiti on
the bottom-strut Cwll fit against the ?ormard strut B or into the valley

fo?ngg_by the 10 struts A and B. |f necessary, however, an additional clip
may Qe provi dedbeofhuingdt figomoalomistimgm tOGbiingpleask atthear tdeerttd ceol ebé s in
the folded condition. As a further nodification a bag or shoppi ng support .
coul d be provi déermed fromcAdesasto almainipsoiar W aidk@iasgoidrel ow t he
saddl e S. The bicycle could also incorporate gears, such as in the form of
an epicyclic geﬁﬁg8¥4ﬁé§nt€@riﬁxﬁm@lﬁhonﬁhﬁndnaﬂﬁib3¥tiQsWﬂkk)envisaged

mtor and 20’ baREBLFAEHE: B df PRing LS GHOMS FRBIECRSHL BARY at i ons on [ he
bast ¢, conoePk, Ok obls BBRCHEABRE IO, LI B Shrfadla FhLe 8 Shove
U109 29 Aned) Yol SRRl et ANy B ARG e orenks
' It is envisaged that when the bicycle is in its
- folded condition the bottom strut C will fit against
~ the forward strut B or into the valley formed by the
10 struts A_and B. If necessary, however, an additional
clip may be pfovided to hold the bottom strut C in
place when the bicycle is in the folded condition.
As a further modification a bag or shopping support
could be provided for attachment to the support
15 sleeve 39 below the saddle S. The bicycle could
also incorpbrate gears, such as in the form of an
epicyclic gearbox mounted .in the front pulley 3.
It is also envisaged that the bicycle cbuld be provided
_with_electric power by means of a simple.motor and
20 Dbattery system driving the front wheel.
Some variations on the basic concept of the
bicycle are shown in Figures 8 to 15.
Figure 8 shows mounting of the drive cranks K
co-axially with or near to the rear wheel mounting

25 and driving the rear wheel W2, whilst Figure 9 shows

-the cranks K mounted co-axially with or near to the
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-12- front wheel nmounting and driving the front mhéelﬁvm. Fi gure 10 shows
an enbodi nent in which the cranks K are nmounted on or near the bottomjoint
aﬁtmeen the steering strut B and the bottomstrut C driving front 5 or rean
eel's. Figure 11 shows how the seat can be nmounted directly on-the upper -
j oi nt ‘ween the rear strut A and thg2steering strut B. Figure 12 shows
the pre-sion of two bottom 10 struts Cl1 and C2 for added rigidity when the
bicycle is inuse. In Figure 13 a tension wire T is added between a poi nt

on L1 2oL OBLShE L CotoLie et oAl SRS D, WG O B L0
bott om rrembepba,bn1bWBHBLECBH BRDCIARGK! O BpsdH YN WedIPY T. Figure

15 shows the steering strut B extende eyond the upper jolnt connecting

the struts AzpadmBufitelindh bhenkardhpRabotidid At Bt tHde 20 upper

extension. Figures 16 to.19 show variations of "how the folding struts A B
and C cone a@&éérﬁ.h?%&&ﬁl& ot Bad theSBIRtOm Jtrudf d ivaidy sExdipywn. They

will then be laid alongside one another to-formthe conpact™ 25 fol ded
structure5si 6l aearowhkellsof. Figure 2. : '

Figure 11 shows how the seat can be mounted directly.
on the upper joint between the rear strut A and the
steering strut B. . o/

Figure 12 shows the provision of two bottom -

. 10 struts C1 and C2 for added rigidity when the bicycle
is in use. In Figure 13 a tension wire T is added
between a point on the bottom stfut C and the upper
joint connecting struts A-and B to provide additional
strength. Figure 14 shows an embodiment in which

15 the bottom member is in two pieces and supported by
| a tension member T.

Figure 15 shows the steering strut B extended
beyond the upper joint connecting the struts A and
B so that the handlebars H can be mounted on the

20 upper extension.

Figures 16 to 19 show variations of how the
folding struts A; B and C come apaft'from each other
at some or all of the joints shown. They will then
be laid alongside one another to .form the compact

25 f£olded structure similar to that of Figure 2.

Figure 20 shows the joint between the struts B
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Fi gure 20 shows the joint between the struts B -12- -13- and C renai ni ng
attached but slidable as the two truts A and B are fol ded towards one

andt her., Figure 21 shows -a hinge M approxinately mdway of the strut C so
that this'strut C can fold upwardly or downwardly 5 as required. Figures 22
to 25 show variations in the rear wheeF18ttachnment. In Figure 22 t gar .
st{ut I s extended downwardly fromthe hub of the wheel W2 to form <
attachment for the rear end of the bottomstrut C 10 whilst Figure 23

showsy Lhe T ear agiad cOfrnfd DGl QR B NdIn LYONEhd Ngyghee! hub of

wheel V2 to join the rear strut A Figure 24 shows the attachnent of the
bot t om nenber &A4,q 4 e P Hrdle ddtll tdita i d£EAd%adindér B, #ﬁgﬁi‘eb%ﬁ h-

i nstances at points above the connection of the other two struts™to the

hubs of wheel s gWbwan@ Windd QilappiobityCe Bp mldwipadf Venenbegugeot in
whi ch the bottomstrut Cis attached to the steering 20 strut B above the
| ower connecti @@ d¢hatl iiisS stiddt ihecdnEsld igwaddly O, dedmwatdlpe | ower

end of the rear strut Ais connected at a point forward of the
5 as required.
Figures 2é to 25 show variations in the rear wheel
attachment. In Figure 22 the rear strut is extended
Y downwardly from the hub of the wheel W2 to form an
attachment for the rear end of the bottom strut C,
10 whilst FPigure 23 shows the rear end of.the bottom
strut C extending beyond the wheel hub of wheél w2
to join the réar strut A,
Figure 24 shows the attachment of the bottom
member C to the rear strut A and the steering strut B,
15 in both instances at points above the connection of
the ofher two struts to the hubs of wheels W2 and
W1.
Figure 25 shows an alternative embodiment in
which the bottom strut C is attached to the steering
20 strut B above the lower éonnection of strut B with
the hub of the wheel W1, whilst the lower end of the
rear strut A is connected at a point forward of the
connection of therear end of the member C to the hub
of whéel w2.
25 The handlebafs can be of any suitable shape and

could be made as folding structures. Thus they. can

213-



. connection of the rear end of the member C to the hub of wheel W2. 25
The handl ebars can be of any suitable shape and coul d be made as f ol di ng

4

structures. Thus they can -14- be adjustable in height and angle and
foldable inwardly or outwardly of the plane of the frame or alternatively
SW ng ieg% a vertical plane. -14- G ALMS 1. A col |l apsi bl e bicycle
conpris a triangular frame fornmed fromthe interlinking of a forward

strut, a rear strut, and a generally horizontal bottomstrut which is
connect ed to Bé%d&dwaﬁw b rhésgRt @hdngaglé ahleEblbapee Qﬁd&rd@y\'\he@.’v
mounted at or near the |ower ends of each of the forward and rear struts®by
supports, eamr Gutwirdly sobfélsetplanen dbethai framet be atspeabitieediyr ut,
whi | st the upper ends of the forward and rear struts are interconnected in
such a way t hsindeigetd (atversical sptanebe noved to |ie al ongsi de one

anot her, after releasing a franme | ocking nmenber on the bottomstrut, so
that the two wheels wll lie side by side

-14-
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and with'their respective offset—supports positioned at opposite sides of
the pair of wheels. 15 2. A bicycle according to claim1l, wherein
t he ot t.om stk ut yj m“n“nmltm one of the other two struts and .

pi vot aIIy'connecrm“ a““l "of the two struts enabling the@ eased

bottom strut to be swung ub aﬂongside thel®ot her strut. 20 Py

bi cycl e according to claim1 or claim2, wherein the bottom strut isTP'
conneeted to the forward strut by a pivot arrangenent allow ng the forward

struty to rotate aboufLAEIMSaxi-s relative to the bottomstrut. -15- -16-
4. A bicycle according to claim3, wherein the upper ends of the forward

and rear struts are inter- connected_by a swiivel joint allow ng the forward

strut to rotate aboufl +i t sPafPdlAREdtlse bigude QOmPY- SN2 dispngilar A
b1 CYEle 0cordl ok, Hoakilit e IELED S SISl d Aty ASG0) cheoppect s
o onasi de one agober: beue, ania sensRAS SeFRIAY Hh B SR
B which is connected to the other two struts at or near
5 their lower ends, a wheel mounfed at or near the lower
ends.of éach of the forward and rear struts by.supports,
N each 6f which.is offset from the axis of the respective
strut, whilst the upper_ends of the forward and‘fear
sﬁruts are'iﬁtefconnected in such a way that these
10 two struts.can be moved to lie alongside.éne another,
after releasing a frame locking ﬁember on the bottom
strut, so that the two wheels will 1ie'side by side
and with their respective offset supports positioned
at opposite sides of the pair of wheéls.
15 2. a bicyclé according to claim 1, wherein the
" bottom strut is detachable from one of the other two
struts and pivotally connecfed to fhe 6ther of the
two struts ehabling the released bottbm strut to be
swung up alongside the other stfﬁt. | |
20 | 3. A bicfble according to claim 1 or claim 2,
wherein the bottom étiut is connected to the forward
struf by a pivot arrangeﬁent.allowing the forward
étrut to rotaté abbut its axié relati§e to the bottom

strut.

-15-



abl e pivof pin_and socket interconnection also proJidLng t he | ocking’ ,
menber. 7. A bicycle according to claim®6, wherein the 15 pivot arrangemnent

4Lk eng g I MRIRERNE cauch, perat e by e tever or fother pr esur o

nmountin t her picvot a¥rahgénent on £he-20 forward strut is adjustable.
3. A br<ycl.e according to any one of clainms, 3 to 5 wherein the pivot
rrangenent is slidably received on the forward strut so that, after .

'd

rel ease of the |ocki ng Aebeycletasegrddngl ta gpadhe 3jomhereins ther ut g2
the forward strut is noved to |lie alongside the rear strut. -16- -17
10. A bi cydrpex conds ref t bhenforwardr apfarpar3styuts amer dngefire | ocki ng
menber is a | ockable hinge at a central position on the bottomstrut and
the ends of tFRAIRFEERMRY r@tsHWiEeh JOLBE 3LlilAvdpgothecEeawsrty t he ot her

two struts. 11. A bicycle according to any ope. of cl ai 1 to 10,
i ncl udi ng fur¥Hett rFanECtaRBeroY t?ﬂﬁ §§1§¥FFE@ﬁéV§ &P gBFaFﬁaEéaring

menbers bef vesl - {f%1so.

5. A bicycle according to ciaim 4, wherein the
swivel jbint also interconnecté the front and rear
struts in the manner enabling them to be moéed to U
lie alongside one another.
10 6. A-bicycle'accordihg to any one of claims 3
to 5, wherein the pivot arrangement comprises a releas-
able pivot pin and socket interconnection also providing
the locking member.
7. - A bicycle according to claim 6, wherein the
15 pivot arrangement is intefengaged by a releasable
catch opérated by a lever or other pressure release
member; |
8. A biéycle‘according to claim 6 or claim 7,
wherein the mounting of the piﬁot arrangement on the
29 forward strut is adjustable.
9. A bicycle according to any one of claims 3
to 5, wherein the pivot arrangement is slidably
received on the fdrward strﬁt so that, after release
of the locking member, it may be élid up the forward
25 strut aslthe forward strut is moved to iie alongside

the rear strut.

-16=



t.hree struts B 1o 10 12. A bicycle according to
any one of clalns 1 to 11, wherein the wheels incorporate nutual ly engagi ng

r;dl easabl e Immmmm m abI ing the wheels to be interengaged, when

Iy|ng alon94 so that the rotate about a common gg;%xis.
. A bicycte %cdorﬂlng to any one of 1 ETains 1 to 12, wherein vlint i ng

mﬂ the rear strut carries a saddle 14. A bi cycl-e according to claim 13,
e

rein 20 the noyntin f ddl tab
Stryt, 15, A D 19c1 O a Baciyis” Bicid fhl Sl Ao e b Sfaddls L3P, CO¥
g:)g;c: gg be' I;Che ad%l ee&r O;‘f- es‘l'z??g"olrc# éﬁﬁ an{/g(r)angl o@zéq)al mPr}g%(r;elS,
wherein a supg%r% %%%X¥%59§%1e acco |ng t éﬁh difrut andSen&n the

forward strut o clalm 16, wherein brake cabl es

| ead 11 om brakg dkeysr 1 it dipnelaheland VLR P geer donhesteal the

two wheel s. cycle.according to claim 17, wherein
5 to the other two struts.

11. A bicycle according to any one of claims 1
to 10, including further frame meﬁbers_acting as
étiffeneré or strain bearing members between the
three struts. _ io

10 12. A bicycle according to any one of claims 1
té 11, wherein the wheels incorporate mutually
engaging releasable locking members enabling the
wheels to be interengaged, when lying alongside
one another, so that they rotate about a common

15 axis. | |

13. A'bicycle according to any one of claims 1
to.12, wherein a mounting on the rear strut carries

~/ a saddle. |

14. A bicycle according to claim 13, wherein

20 ‘the mounting for the saddle is adqutably secured to
the rear strut.. |

15. lA bicycle according to claim 13 or claim 14,
wherein the mounting for the saddle provides an
attachment for a carrier for the biéycle._

25 16. A bicycle according to any one of claims 1

to 15, wherein a support carrying handlebars is mounted

-17-



each brake is a drum brake_within the hub of the mheel 19. A bicydle P

according to clalns 1 to 18, wherein drive pedals are npunted on

ﬁhe botton1strut and %ﬂ@% o drive one of the wheels. 10 ©20.. A*?
alh *21.

bi cytl cor di m“\\\‘ er ein the drive menber fromthe pedals to
t he th§§§|s a A-bBtycl e according to claim 20,

rhereln fhe drive pedals are connected to a drive pulley or cog 15 which
ncor porates a freewheel unit and/or a gearbox. 22. A bi cycl e accordi pg

to any one oforcltdidrolruard Istider ei n the offset supports for the mheelgj
carry cantilevered axles on which the wheels are rotatably mounted. 20

23. A bicycle amordimpicyely aseopdingatosclalin 28, whekedhng a drive
not or connected to drive one of the wheels. 24. A coIIapS|bIe bi cycl e
subst ant i al | prakeherabilresichzad htromi bhakef laeeera obn the hand&pbaysng 25
drawi ngs. to brakes on one or both of the two wheels.
5 18. A bicycle according to claim 17, wherein
each brake is a drum brake within the hub of the wheel.
19. A bicYcle accotding fo-ény one of claims 1
to 18,.wherein drive pedal§ are mounted on the bottom W
strut and éonneCEed to drive one of the wheels.
10 20. | A bicycle according t; claim 19, wherein
the drive member from the pedal%~to the wheel is a belt
or chain. | !
21. A bicycle according to claim 20, whereiﬁ the
drive pedals are connected to a drive pulley or cog
15 which incprporates a freewheel unit and/or a gearbox.
22, A bicycle according to any one of claims 1
to 21, wﬁerein the offset supports for -the wheels carry
cantilevered axles-dn which the ﬁheels are rotatably
mounted. |
20 23. A bicycle according to any one of claims 1
to 22, including a drive motor connected to drive
one of the wheels.
24, A collapsible bicycle Substantially'as

herein described with reference to the accompanying

25 drawings.
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