Title: CYCLE TECHNI CAL FI ELD This invention relates to cycles, and nore
particularly relates to a new and i nproved conpact abl e cycl es. BACKGROUND
ART Cycl agoabfy@pasof the nost w despread and effici ent pr@aBRo0dhosk&di vi dual
human transport. The genesis of cycling produced the 'Penny Farthing' cycle
wi th an oversized front wheel and a small stabilizing rear wheel. The Penny
Fart hi ng di spl ayed nunerous drawbacks of this design, including
speed/efficiency limtations froma direct drive front wheel, difficulties
in nnuﬁﬁﬂﬁ@¢ﬁ¢bénunting and |linmited manoeuvrability. These drawbacks

br ought about the dianond franme, chain driven rear wheel cycle
configuration | 1 -established to this day. Al though significant
develoﬁﬁﬁﬁﬁgiﬁgﬁagoccurred in materials and ancillary equi pment such as
brakes, suspension and gears, this basic cycle configuration has evol ved
little Qver the s n 0 a ; r cycle j ngnﬁﬁ, een
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correspgg@ design el enents heavily influence the consuner products
mar ket e f£g$%¥ Cﬁghufacturers. Despite the bias to designs optimsed for
such sporting origins, the overwhel mng majority of cycles are used in

non- conPRtHdrROURDANT! 1 cations in urban environments for commuting and
general”transport. Cycles optim sed for urban use have al so been produced,
t hough these tend to be adaptations of nountain bike designs with
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seating position than racing/sport orientated cycles. They can al so suffer
from a Becgeresisaf cyging orrdotedihienfertydfatthing’ aydeawith an eversizad fraptvhg! t he

i ntangi bl e-vicarious credibility of assocjation with nore dynam
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this design, including Isggéde/gfﬁggn&q%i}art}gns from a direct drive front wheel, difficulties in

mounting/dismounting and limited manoeuvrability. These drawbacks brought about the
diamond frame, chain driven rear wheel cycle configuration well-established to this day.
Although significant developments have occurred in materials and ancillary equipment such,
as brakes, suspension and gears, this basic cycle configuration has evolved little over the

subsequent 120 years.

Contemporary cycle design has been largely influenced by off-road riding or street/track
racing and the corresponding cycle design elements heavily influence the consumer
products marketed by cycle manufacturers. Despite the bias to designs optimised for such
sporting origins, the overwhelming majority of cycles are used in non-competitive
applications in urban environments for commuting and general transport. Cycles optimised
for urban use have also been produced, though these tend to be adaptations of mountain
bike designs with road-orientated tyres, simplified or no suspension and a more upright
seating position than racing/sport orientated cycles. They can also suffer from a social
perception of being staid, old-fashioned and lacking the intangible vicérious credibility of

association with more dynamic sporting/adventurous activities.



predom nance of workpl aces being located in cities has created significant
interest in alternatives to notor vehicle transportation. Public transport
shoul d prwseBio@rsi@ttractive solution to many of these shenbsReas | n
urban notor vehicle transport, particularly in conmuting. However, nuch to
the frustration of civil authorities, there is significant rel uctance
anongst individual travellers to |ose the freedom of novenent offered by

i ndi vi ciravever, amseraing urban songsistien, dprxerable fugl Gest increageaARRMei n many
individual s that they will tolerate extensive tr%{]f.i c.congesti.ons,
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enviro si gni ant nu pot ent users are
still d r f Fa6Sh i i 1 Lackudi ng; 1.
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transport; storage and/or security issues when not being ridden and/or
bei ng Gadilibgsl taRspor| THis tl@dtarmeris so well ingegimacEinineargendifidaalsthiatihey will t h

aut onobi l es for nulti-node journeys, 5. physical effort required for

un- assitgletfle prtdasive iraffie cotigostbns, Arataged Hatrneytiroés aywkekbas meomtengmtl ei t her
public transport or private vehicles offers a potential synergy of the
benef i carallorakpensiuet mskiod optidns to maintao that pethetved frggddy: users retain the
freedom of novenent at either end of their journey, while a bus, train,
tram car or the |like provides rapid di stance coverage in-between, and;
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jams, zero fuel costs, minimal maintenance overheads and environmental impact.

However, a significant number of potential users are still deterred from urban cycle usage by

considerations including;

1. impracticability for extended commuting distances without supplementing with public

transport;
2. incompatibility with most forms of public transport;

3. storage and/or security issues when not being ridden and/or being carried on public

transport;
4. inconvenience of combining with automobiles for multi-mode journeys,
5. physical effort required for un-assisted pedal cycle travel.

A combination of cycle travel and either public transport or private vehicles offers a potential

synergy of the beneficial attributes of both transport modes, namely;



Further benefits include the increased effectiveness of inner-city living,
provi di ng freedom of novenent w thout the cunbersone coupling to public
transpor twpoyicaeragd tinetabl es. Unfortunately, cycles apgrBhadosspyd el dy,
cunber sone objects to stow, carry or generally manipul ate when not being

ri dden. Moreover, the majority of public transport is designed for ambul ant
individuals with mnimal hand | uggage of an essenti all ?l st owabl e/ portabl e
nature. Opclusereigtajeths frpedpmeimoveaient atRithar end efdherr oy rfedrw\é\@e? BUur i ng

i ngressi on/ egressi on of buses, trains, qr trans, the obst ruct
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occupying fa €ss an notor vehicles, conventional cycles pose
security issues for travellers when not in use. A variety of |ocks, chains,
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Unfortunately, the very adaptability and sinplicity of cycles, vis-a-vis

adj ust albeméntiveicotitehe asmbérisbink RGUPITGAS Pablictranspory rousesads tinmtelles, | i ght s,
panniers, trip conputers and so forth) often requires the rider to
partially dismantl e the cycle secure each fitting and/or conpletely detach
t he it edsfoftunatelyheyces @ eldo cpwletdys egmberdome objectsdr stawosarmper generaliyr .

Cl early, comonplace procedures such as having to detach the front wheel
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t hrough bot h wheel s and having to carr cycle seat, ljghts or the like is
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inflexible projections, chains and the like. Many public forms of transport cannot
accommodate conventional cycles, motor scooters or motor bikes at all, or they must be

placed in special freight compartments.

Although occupying far less volume than motor vehicles, conventional cycles pose security
issues for travellers when not in use. A variety of locks, chains, and the like are routinely
used by cyclists to prevent theft. Unfortunately, the very adaptability and simplicity of cycles,
vis-a-vis adjustable, quick release fitting/accessories (e.g. seats, wheels, lights, panniers,
trip computers and so forth) often requires the rider to partially dismantie the cycle secure
each fitting and/or completely detach the items from the secured cycle secured to a rack,
post or similar. Clearly, commonplace procedures such as having to detach the front wheel
and place adjacent the rear wheel to enable a security chain/lock to pass through both

wheels and having to carry a cycle seat, lights or the like is far from convenient or desirable.



mai nt ai n accept abl e wor kpl ace personal presentation and hygiene is often
perceived as too inconvenient to warrant the effort in cycle comuti ng.

El ectric w¥ShRmodld pedal -assisted electric cycles havepbggp.fsyshered to
suppl ement the rider's |eg power. In general, the addition o% an electrical
drive nmechani smadds significantly to the cost and wei ght of the cycle
without in itself addressing the first three deterrents to urban cycling
usage |Thetatdrrative boweiresofpaking agbryventienabtyaleinte Adnicahaffiee building-ansul ar and
concerted attenpts to produce a practical folding, collapsible or otherw se
conpactnegptiate pteinwetly) liipmnarmon-Roaidars osptica cabicies i lse Eaughhwith difliqulties-
conplication with creating a practicable folding systemfor conventi onal

bi cycl e frane desij gn i ncl ude the nuneroqus ErotrthzssciJ ons.
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| imteda parking, personal workspaces and urban honmes. There is thus a clear

benef i tinddhveRiORtLs wWaBradt heEraR in &jckyentmataiga Bletrizfcyples whdipagaluisbiatedt r anspor t
that may al so be readily transported and stored by an individual when not

bei ng rdigtdedicycBRveivalbetrdbasispdday supiseestrthé riderty leg pbiver. in gesgrab 8ite publ i ¢
acceptance of prior art collapsible cycles, nanely: conprom sed perfornance
f r om t yquiditiah ofla@s ietpetricakdrive @sedhacismdiddg sigmifichntiji taitke eost @andweight ofdbk of frane
rigidity; wunweldy size, weight and resultant coll apsed conf i_g{ur ation of
‘ful | -cycleevthioo! igiitsglf addressingafredirs treqaelerrentsde vancyclingrysage §$tednt r apment
and/ or cbl othing soiling froma chain, gearing, brakes nmechani sm

above.

_ Unsurprisingly therefore, there have been regular and concerted attempts to produce a
practical folding, collapsible or otherwise compactable cycle to ameliorate the above

difficulties.

An inherent complication with creating a practicable folding system for conventional bicycle
frame design include the numerous protrusions, the lack of stability in most orientations, and
the desire to avoid dismantling the drive mechanism (particularly oiled chain drives) during
collapsing/erecting. That collapsing cycles have become increasingly popular despite these
drawbacks is testament to the greater problems faced by the alternative urban transport
options and despite the overriding premium on space in urban environments ranging from
congested roads, limited parking, personal workspaces and urban homes. There is thus a
clear benefit in producing a compact bicycle capable of providing urban transport that may

also be readily transported and stored by an individual when not being ridden.

Several factors have however hindered the widespread public acceptance of prior art

collapsible cycles, namely:



Exi sting folding cycles may be classified according to their wheel dianeter
into three broad categories: 1. Full size cycles with conparabl e wheel

di anmet er swhoof@yQeti onal road cycles (i.e. 26") often wihsdosvhgs=e franme
hi nge folding the cycle in half. The al nost unrestricted on-road
performance cones at the cost of mnimal, if any reduction in volune of the
col | apsed cycle and additional cost. 2 . Smaller (24-16" dianeter) wheels
with nore el sbopomisddperiormaneecemityiasl dasjgn eatures ingludigp smalldlam@ieel s are
considered the threshold for effectively negotiating urban riding hazards
such as cur bwhesalpdaek efifiase Yty hol es and the like. 3. Sub 16" di ameter
wheel s which place a premiumon the coll apsed vol une over onroad
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generally regult in_ highl om sed riding functions, efficiencies and
confort. The?rﬁg'reagpdrvrvgrg Ie%és§$W§%ese three cycle types respectively spans:
intermttent recreational users who are happy to conpron se ease and speed

of fol dabi] ity bEneBRRACSHSE Ghthitig RETIAQrBRNEhai) detMiY, BFdkes hbeHankpimut er s
travelling regu arr] y and for an appreciable distance, possibly m xed node

comuting in conjunction with public transport; users with space prem um
envi r ongR&Niry foRIng-cyclad aidyiendlasdifleli laec@rding as thabirivreebdiamptes sitb kiyee htoadmi t t ent
usage needs, short distances and high need for portability, m xed node
comut i gxgegoriesi ne craft and the like. Self evidently, the |argest potential
market lies with regular urban conmuters who need both cycl e performance
and effective folding, typified by purchases in the second category above.
Typi cal pur pwbsimc@se!ﬂthmmp@b%bl%wge@im@@@ tp gopyantiona| refbeXrlES{tr por at e
a hinged frane enabling the two hal ves of the fnaﬂe t? be folded Loggther
such that the81 afienited singledframe hinge folding the cycle in half.  The almost unrestrict

on-road performance comes at the cost of minimal, if any reduction in volume of the

collapsed cycle and additional cost.

2. Smaller (24-16" diameter) wheels with more elaborate folding mechanisms.
Typically 20” diameter wheels are considered the threshold for effectively negotiating

urban riding hazards such as curbs, speed bumps, pot-holes and the like.

3. Sub 16" diameter wheels which place a premium on the collapsed volume over on-
road performance. Often involving complex collapsing mechanisms, these cycles
are generally difficult to ride for extended distances, or at speed and generally result

in highly compromised riding functions, efficiencies and comfort.
The target market for these three cycle types respectively spans:

e intermittent recreational users who are happy to compromise ease and speed of

foldability for enhanced riding performance and comfort;



substantial ly adjacent. Further folding techniques often include folding
pedal s, a hinged/ detachabl e seat and the |ike. The resultant fol ded cycle

i's invariwbl¥ieifordik a | arge object w th nunerous proj ecipic@fig2@sboedBChani sms
whi ch may becone entangled with a user or external objects. Mreover, the

wheel dianmeter provides a fundamental limtation on the degree of

conpaction possi ble w thout sonehow di smantling the wheel itself. Sone of

t he feat uresuthasicoatmutensirasgllingleeguiagy @ndfaan appegciabledistanes, pDS%a'psam ty for

sust ai ned super-wal ki ng speeds, notw t hstandi ng a typically a mninmal need
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gol | apsi bl e configuration and di mensions sufficiently conpact and wieldy to
e carried as a practical pack, ba sat chel ni mal, . praj ections
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manoeuvr abl I rcul ar ow speeds; - sufficient stability to be
ridden by riders of Iovv/ aver age physical dexterity; - safe stopping neans;
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(including folding cycles) have largely settled on the well established

conf i guyalel gaifofrharidetdiid effeele foldegl typiied bg purahased indhasecodd icategényi a a chai n
driven offset crank | ocated between the wheels) with the rider positioned
bet weenadows. Tyhénal purpbserdesigre adiiapsitde wcvdehthiS@bmom inearpergtead hinoe@d t o
the front wheel at approximately mdriff helt% Most

frame enabling the two halves of the frame to be folded ogether such that the two wheels lie

substantially adjacent. Further folding techniques often include folding pedals, a

hinged/detachable seat and the like. The resultant folded cycle is invariably still a large

object with numerous projections and mechanisms which may become entangled with a

user or external objects. Moreover, the wheel diameter provides a fundamental limitation

on the degree of compaction possible without somehow dismantling the wheel itself.
Some of the features desirable in an idealised urban cycle include:

— capacity for sustained super-walking speeds, notwithstanding a typically a
minimal need for high speeds (e.g. exceeding 20-30 km/h) in urban

environments;

— collapsible configuration and dimensions sufficiently compact and wieldy to be

carried as a practical day-pack, bag or satchel;
— minimal projections or protrusions in its collapsed state;
— minimised maintenance requirements,

— sufficient diameter wheels for riding comfort and the capacity to surmount



powered cycles and notor cycles also adopt the sane general configuration.
This configuration is however inconpatible wth many of the above desirable
char act erywhipfodob9g @ fol ding cycle. Typical folding cyekeisirbacisot h
wheel s attached to a frane which fol ds approximately in half about a
substantially central hinge point. Consequently, usage of small dianeters
for both wheels is comonly enpl oyed to reduce the fol ded cycle vol une,
with the resul trautinelr enpteREdirben skeaciahsid, asyFsoIt PothRJesS; pedal  dri ven
cycles, achieving a worthwhile degree of conpaction froma reduced wheel

size creates an inpractically sma|l pedal crank length for ergonomically
efficient usagé’rﬁm'”ﬁahhlgﬁé’?'%wé’ rﬂéeésg?t'”g ROSH9RNt i onal chain drive with the

pedal crank exterior fromthe wheel. In the latter configurations, the use

of cranks sized.for efficien | necessitates positioning
the pedal shaf ﬁ"s?mmﬁn?ﬁug‘fﬁaebf"'t%&%ﬁ;éé)’%t“g:é{r%p'a#gggﬁan the rotational axis of
the driven wheel to avoid ground contact during pedalling. The presence of

an exposed chaidysf it BabiifyRd BeFRidENBy REES of ) dvieYaddf pHyBichldexerily; col | apsed
cycle as a backpack or satchel wthout the risk of soiling the user's

clothing. The conplications associated with detaching and re-attaching a
chain fron1a_mhﬁmggaﬁ@ﬁéﬁﬁgﬁgsuch actions as a practical and conveni ent
step to overcone such drawbacks. Shortening the wheel base of a cycle can
reduce its folded size. However, the reduced stability due to the riders
hi gh centre of rgpialyidoynpantableagithouh®oisul nerability of overturning during
braki ng or when striking an obstruction. The risks associated with a rider
pitching forward are exacerbated by the conventional placenent of the

handl ebars i n fligbhweight.t he ri der and above their knees causing the rider to
stri ke the handl ebars or becone entangled in the machine, trapped by the
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direct located between the wheels) with the rider positioned between two identically sized wheels
with handlebar steering attached to the front wheel at approximately midriff height. Most
powered cycles and motor cycles also adopt the same general configuration. This
configuration is however incompatible with many of the above desirable characteristics for a
folding cycle. Typical folding cycles retain both wheels attached to a frame which folds
approximately in half about a substantially central hinge point. Consequently, usage of
small diameters for both wheels is commonly employed to reduce the folded cycle volume,

with the resultant drawbacks discussed above.

Moreover, for pedal driven cycles, achieving a worthwhile degree of compaction from a
reduced wheel size creates an impractically small pedal crank length for ergonomically
efficient usage or requires the use of a conventional chain drive with the pedal crank exterior
from the wheel. In the latter configurations, the use of cranks sized for efficient adult human
usage necessitates positioning the pedal shaft in a higher horizontal plane than the

rotational axis of the driven wheel to avoid ground contact during pedalling.



front-wheel -drive, front-wheel-steer pedal cycles of this type,
particularly when starting fromrest, is that pressure applied to the

pedal s exgbld10mockagt abi | i sing steering effect. Driving pogmadaboscéankshaft
about the center of the front wheel also inposes ergonom c constraints on:
-the type of frame configurations; -possible seating positions; -the

maxi mum pedal crank size possible without risk of grounding, and -the
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advant ageous to provide such a bicycle which is also readily coll apsible
into a $AMAuePRCivaGRIckS hight 8dri@eofograliityd ifeRsdist . thél Julreedtsiite ¢ evertumirigudi ng
any patents or patent applications cited in this specification are hereby
i ncor pafuding hriking ©F evhen cetrikindy aadiwsBaition. The Makie assaxiatethyith ef edempitehing
constitutes prior art. The discussion of the references states what their
aut hor Somsserare eaackrbated dypthe canventioralaplaceneént of itgghthandelaralin &egk ot e
accuracy and pertinency of the cited docunments. It will be clearly
under stristed anth aboveathelidiges eausingdtae riger torstake tethapdisbarsarinesems eatangies r ed
to herein, this reference does not constitute an adm ssion that any of
these db#immBAcne.drarPpdby therhandlebaSmmon general know edge in the art, any
country. It is acknowl edged that the term' conprise' nmay, under varying
jurisdigtions, be attributed with either an.exclusi o} - usj
reant nglNeFGTaTaHeS oYt SE5 N FiPloved e et GRAhdlTahs hoBling e UBLA
farthing’ configuration; - asymmetrical whee! size, direct pedal crank drive (i.e. no chain and

gearing), and a very large front wheel diameter. However, one of the difficulties with direct
front-wheel-drive, front-wheel-steer pedal cycles of this type, particularly when starting from
rest, is that pressure applied to the pedals exerts a destabilising steering effect. Driving the

pedal crankshaft about the center of the front wheel also imposes ergonomic constraints on:
—the type of frame configurations;
—possible seating positions;
—the maximum pedal crank size possible without risk of grounding, and
—the maximum and minimum wheel diameter.

Powered cycles may use auxiliary power units to supplement pedal power (e.g. when
travelling up inclines) or be powered solely by a power unit such as a combustion engine or

electrical drive. Prior art powered cycles suffer from the aforesaid drawback of pedal cycles



unl ess otherw se noted, the term'conprise' shall have an inclusive neaning
- i.e. that it will be taken to nean an inclusion of not only the listed

conmponentwoizbitiorQet | y references, but also other non- sp@@ﬂ;g@@o“@monents
or elements. This rationale wll aI so be used when the term ' conprised or

‘conprising' is used inrelation to one or nore steps in a nmethod or
process. It is an object of the present invention to address the foregoing
pr obl engusthezadditionalicormplgxityvéass anthwejahb pssociatechwith isemorativadhe BOwertiher
aspects and advantages of the present invention wl| cone apparent from
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herelnai1 erred to for ease reada Ity as a steerlngfork and

' steeri g axl R sloRRR&STHa)i§pott. AS used herein the term *frame’ includes
any structure, ﬁou5|ng, body, el enents or conponents interlinking the

wheel s, steering nmechanism steering nenber, and seat of the cycle and any

ot her cCRIMRSFERRALSs, HMludmdahpipaterts o€ patedt y!pﬁlrmeﬁd)rfsi eitbdaindthisnspeciliestidni atei ngs
such as wheel nounts, brackets and the like; 'wheel' includes a conplete
wheel alssrebpingcoipocdtedibpgeteréreer aNo-aingseiomy @adethat anyr eferengepeerstitvtes or
fixed rimportion nmounting said tyre, hubl ess wheels, hubbed wheels with a
centre prisraart.orlhex Hiscussionk off theh eeferences Istateswwbat dheie @uthors pesan. ya"tS’r Waen

wheel s, wheel rim and/or an¥ other elenent attached to the stf erin
rrenber;apphcants reserve the right to challenge the accuracy and pertinency of the

documents. It will be clearly understood that, although a number of prior art publications are
referred to herein, this reference does not constitute an admission that any of these

documents form part of the common general knowledge in the art, any country.

It is acknowledged that the term ‘comprise’ may, under varying jurisdictions, be attributed
with either an exclusive or an inclusive meaning. For the purpose of this specification, and
unless otherwise noted, the term ‘comprise’ shall have an inclusive meaning - i.e. that it will
be taken to mean an inclusion of hot only the listed components it directly references, but
also other non-specified components or elements. This rationale will also be used when the
term ‘comprised’ or 'comprising' is used in relation to one or more steps in a method or

process.

It is an object of the present invention to address the foregoing problems or at least to

provide the public with a useful choice.

Further aspects and advantages of the present invention will become apparent from the

ensuing description which is given by way of example only.



"seat' includes any structure, protrusion, platform or recess configured
to support a seated rider, further including any associ ated supporting

el ement s,wbisbhigdgse Structure and any positional - adj ust FeRiBIRGHRRESM Or
facilities or the like and, in the case of detachable seats, the term

‘seat’' include a seat attachnment point, structure, or fitting. 'steering
menber' includes any structure rotatably retaining the front wheel,
i ncl udi ISCLOSUREOFANVENTION)| e- si ded forks, steerer tubes, and/or any

pthers_tructure pivotally attaching the steering nenber to the frane;

o the SRcBRstiy TATIGR HOG o oPMnEmEaaE! o sy theh b R AP Ot Bar e,
' tick, | ) I the like, . 'drive .| i.Sm i

s nam SiRd SPERibR OFHE eHo (IR ofeste e Rant sSSP oW Bl reyane

Cont enpﬁ’t%ﬂ\rclam%{iﬁ%@'?Qghﬁgalogrrbgérﬂgstggﬁr\ k3 Joﬁfi%u.f}?ﬁfr{; 8R4 RGN hebdHigSs. Pl ace

the rider inclrne orso stance, par crouched wth a | owered
head. Wi | st bei ng nore aerodynam cal ly advantageous for hi gher speeds,

thi s popitdupib®hées shdiMeterhs BtderiAg nidisbdri S sscopbgiatiscanlsd insteinaiert he
rider's peripheral awareness and road presence for other traffic. A

nat ur al refadiedite Fdr eaké bf REJASIRY bs anstesvirigfotkhand istbering akieatspettifelpnt of the
rider's hips in an unstressed configuration, is inpractical wth
conventional cycle configurations. However, one enbodi ment of the present
i nvent i Anugedchareissheateaycl e with riding characteristics ideally suited for
urban transport and conmuting. According to one aspect of the present
invention there is provided a c¥cle for use by a rider over a terrain
surface, said cyciranere¢ludrsayy structure, housing, body, elements or components

interlinking the wheels, steering mechanism, steering member, and seat of
the cycle and any other components not otherwise discretely specified and

includes fittings such as wheel mounts, brackets and the like;

° ‘wheel’ includes a complete wheel assembly including a terrain-engaging
annular tyre, a rotatable or fixed rim portion mounting said tyre, hubless
wheels, hubbed wheels with a centre rotation axle, spoked wheels, solid
wheels, eccentrically driven wheels, wheel rim, and/or any other element

attached to the steering member;

) ‘seat’ includes any structure, protrusion, platform, or recess configured to
support a seated rider, further including any associated supporting elements,
fittings, structure and any positional-adjustment mechanism or facilities or the
like and, in the case of detachable seats, the term ‘seat’ include a seat

attachment point, structure, or fitting.

. ‘steering member’ includes any structure rotatably retaining the front wheel,

including single and double-sided forks, steerer tubes, and/or any other
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- a frame having front and rear portions, - a seat attached to the frane; -
a front wheel rotatable about a primary axis and attached to a steering

menber, Sgodofl@e1kNg menber being pivotal ly attached tecthgados/fibed r ane
portion forrotation about a secondary axis orthogonal to said primry axis;

- a user-operable steering nechani smcoupled to said steering nmenber; - a
rear wheel, rotatably attached to the rear frame portion; - a drive
nmechani sm oper at istre¢tyrecrivgialboatiashing éhe steerinddREMBer todbe fraéel ; - at | east .

one footrest on the front wheel; configured such that a rider seated on the

seat in operative contact with said steering nenber and trest n the
e Bl g SRS

cycle is in *noti oieeng Med3n|sghdFiydss 2AY MeShaudtegructyip ot MHTg 2 ?i ght

I n ot i GHEeTTS e R Y IRSTRESes 9 AIY°05E  ghe
Tder & feet to dnnpeanameRy FoarRd R b E el bahibodf @R o S

stationary. Thus, th ider i |le to ride the aforenentioned cycle in an
ergonom cal ly balpah%ygd(evglﬁs%rrt@%@%d stable seating posture with the rider's
| egs extended forward to the front wheel footrest(s) rather than being

pl aced bel oy and/ g, eRedinafishGndlidiRrang nddhanist o QIEpRingAbtijedorte to the
conventional riding posture, this upright riding position provides nunerous

advant ages for urdge transport including: an excellent field of view and
an elevated sightline for the rider; presenting a greater visual signature
or presence for other road users; reduced nuscul oskeletal strain, and
pl aci ngribing Posiieos feet forward of the hips in a stable and natural
position, reducing the m ninmum seat height required and thus | owering the
centre of gravity and inproving stability. This riding positionis in
mar ked Conemperant enveriiopakliding Pesitinns fel toantregumberd sy eles Blace Hsoider yith an
inclined torso stance, partially crouched with a lowered head. Whilst being more
aerodynamically advantageous for higher speeds, this position places more strain on the
rider's physique and reduces the rider’s peripheral awareness and road presence for other

traffic.

A natural, upright sitting position, with the rider's feet in front of the rider's hips in an
unstressed configuration, is impractical with conventional cycle configurations. However,
one embodiment of the present invention provides a cycle with riding characteristics ideally

suited for urban transport and commuting.

According to one aspect of the present invention there is provided a cycle for use by a rider

over a terrain surface, said cycle including:
— aframe having front and rear portions,
— a seat attached to the frame;

— a front wheel rotatable about a primary axis and attached to a steering member,

said steering member being pivotally attached to the front frame portion for

11



and historical cycle designs. A conventional riding position forces the
rider to support a portion of the torso weight on the front handl ebars via
t he ri derwg Jbafdeysighoul ders and arns. Road-raci ng styl e ey¢hBso9pdeceen sed for
speed are configured to place the rider with their torso and head in a
substantially recunbent prone position. Such a riding position is entirely
unsuited to urban riding/conmuting given the | ow average speeds and need
for high visi birbiatign abeit ameoendanadxis prthogoratiosgidRtnay a¥ife al so very
difficult to configure as effective fol ding/conpacting designs. Muntain

bi kes and urban-specific variants have a nore upright torso riding posture,
t hough t he ri'dear‘“%eHOB?'?B'eisée%tnﬂlmecrh@aﬁm%’d'p[eg tBéa'P%&qqr'ﬂg(T‘?nﬁb%’r der for the
rider to reach the steering nmechani sm and brakes. Some form of inclined
torso stance is diffjcylt, far cycl esi i d given the innate
dynani cs/ er gﬁncﬁﬁeégwb?eqam}aé%u %ﬁae%‘ffdg%g“aﬁ reg'lr}gérmé g?'?}é'g’n conventional cycle,
coupled with the constraints of human body proportions. It will be
appreciated th j mpﬁ;elpﬂ I A } . cat egori es,

i .e. mechani srrgé%lﬁ)\}\%g?%%’aﬁ% t he Ev‘en@n%ﬁggylté)lﬁ] iﬁgﬁgﬁ* %?pgg%igl cranks) or
mechani sms with a power source independent or external to the user/rider
(such as el ect ritGedapbR¥ footr@ABhARS front ik | i ke) defined herein as
‘user-powered' and 'externally-powered respectively. As used herein, the
term "footrests" enconpasses any fitting configured to permt a user to

pl ace tdwefigurbeeducH uhatng ridedisegtedneh ithec seatels omeratbleecqréad). withedaitl seerivigs) ,
cages, foldable and fixed rests. Preferably said drive nmechani smincl udes
at | eashemher @hd fotrestenhen cthapeysle igenemation., ispeasitionadaliik anpepslressednk and
chain drive, internal or external combustion engine and/or an _con‘gi nati on
of sanesubFlaatialydpprght Rashini Witouhsebstaptiali Qi) lfv"%'ﬁgi\u@%ooqﬁ%wgr Py in
subsequent sections bel ow. The present invention thus provides a
concept spatedriders e dn simuitangously Fer LIPS ¢ 617 §‘é’5qqer’(6‘elnrt5§1°)é%{? ?ﬁ%&”@% e

designs, with the closest conparable riding posture being exhibited by
Thus, the rider is able to ride the aforementioned cycle in an ergonomically balanced,

unstressed stable seating posture with the rider's legs extended forward to the front wheel
footrest(s) rather than being placed below and/or behind the rider’s hips. In comparison to a
conventional riding posture, this upright riding position provides numerous advantages for

urban transport including:

an excellent field of view and an elevated sightline for the rider;

e presenting a greater visual signature or presence for other road users;

¢ reduced musculoskeletal strain, and

e placing the riders feet forward of the hips in a stable and natural position,
reducing the minimum seat height required and thus lowering the centre of

gravity and improving stability.

This riding position is in marked contrast to the overwhelming majority of both contemporary
and historical cycle designs. A conventional riding position forces the rider to support a

portion of the torso weight on the front handlebars via the rider's back, shoulders and arms.
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penny farthing designs fromthe turn of the last century. However, known
penny farthing designs possess nunerous gernmane differences to the present

i nvent i onyasofydebainedbel ow. The first Penny Farthing cyehlgB20080&284 rectly
powered by a pedal crank through the front wheel axis and thus the front

wheel needed to be of a significant dianeter to provide adequate speed for
a single rotation of the crank. However, the enlarged front wheel dianeter

Do aver .t he qn y ok ovaL o L1 o poct ot Srebton g ah scgtrg

e i S R LN
\(/)\; ﬁ raﬁ]ﬁﬂ't?ﬁe?%ltg?% i”_gm%f)g]_"iug'sgt 'Y]‘?r} é!e \?ou naé/_r %ﬁféeyed%roﬁ n¥eae_ﬁ an%lheman:t
o R A byl | A sl SR Pliicuto GRIGRY ELidABORE! e

seat i ngopRpgidohPRCcti Gediglsat i vel y short wheel base - falls during slow speed
riding tﬁ?@ugh{yéotlh theg(ﬂunvvi el dy size of front wheel and inability to use

stabilising feet on the terrain surface. In contrast, when configured and
di nensimeadaih dikek aea Urbeh-sifiedafiate hage b @&ire iuprigiaueiso nigingiposare ghavighh t he
ground, certain enbodi nents of the present invention attenuate each of the
above sherridedsrtargs is Slilcteqoed itgbe atdlioad in nodender thecridepitoaeaatinthefstegrangi f i
cycle frame geonetry/di nensions and a front wheel dianmeter significantly
smal | ermedranisooand btakesaSomerfagm Phinclieddersotstanaeds diffiqulf ferf § cigle gdesigner
"Mni-Farthing' . To distinguish fromthe historical prior art Penny

Fart hi g @void ggiveindhe rippate hdynamiesderarnicdfoft Aerasr¥deat PEAJeRBNENIMERe term
"Mni Farthing' will be used to denote the latter, where although the front
wheel i‘?”V%{?t'Qg?' CtVﬁ'SnCQLPPéeq‘%&} tﬁ“etcﬂBStF"’l"HéPP'i“g"@f f)?cﬂy RIBPYLIPRS-t ouc hgt he ground
with both feet when stationary and rides with both feet on front wheel

foot res& %Pgéj aa'm%r‘eciated that the drive mechanisms may be divided into two categories, i.e.

mechanisms powered by the human user/rider (such as pedal cranks) or mechanisms with a
power source independent or external to the user/rider (such as electric motors, engines or
the like) defined herein as ‘user-powered’ and ‘externally-powered’ respectively. As used
herein, the term “footrests” encompasses any fitting configured to permit a user to place
their feet during riding and includes movable (e.g. pedal cranks), cages, foldable and fixed

rests.

Preferably said drive mechanism includes at least one of: an electric motor, generator, pedal
crank, pedal crank and chain drive, internal or external combustion engine and/or any
combination of same. These drive mechanisms are individually considered more fully in

subsequent sections below.

The present invention thus provides a conceptually divergent frame configuration/seating
from existing cycle designs, with the closest cpmparable riding posture being exhibited by
penny farthing designs from the turn of the last century. However, known penny farthing

designs possess numerous germane differences to the present invention as explained
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Moreover, for both 'user-powered and 'externally-powered drive
mechani sns, placing the rider's feet on front wheel footrests during riding

al so prowy@esiodorgeeased dynamic stability, interactivechkiigfiobiegel venent,
and tactile feedback. It will be apparent that the rider nay assist the

steering inputs to the front wheel via one or both footrests. In sone

i nstances, steering of the cycle may be perforned solely by riderinput via
the fodewelasts. This nmay occur for intermttent periods when the rider's
hands are ot herw se occupied or in one enbodinent, as the primary nethod of

t ing, i.e. the_fro wheel f oo h I '
oper ablesiEE PPy FREHAR PSRBT SEee0) FEuetEch PLar 3 A Ab oVl T TGN o

ranoeu AR e, o yoiel Tor et eReey o8, St BSirf sl ] arpice

CompactaBruaeritses Tehd) Fb Tl brand PRI (EACKEERAE gk igf uhée

conpact mal r consideration e specific

steer | rlﬂarﬂ@t%gaﬁ\]/émbg%é A Frdnl ®luchARY tRSter /B SIFRIRE Whil¥d datdd1 MBe8s& N the

i nvention an eir respective performance paraneters are subsequently

di scussgghij BleVRES ridPBP3sitidh erdagsiPd high cehtrd BEgralige ldwiganBalvedtigyrasoppdred t o
the steering menber i's however specifically pertinent to the issue of

ri di ng garhg ?@ﬂorn&mb@.rAmﬁhy garthihg’s nidp@rpsitibe can exderseithe ederapartiaviarmgina
pertinent influence on the cycle performance for the present invention are
i dent i fthalehentfof amapid decederativn)dmsubstantiabivulggrabilityfram; ng a nanual | y oper at ed
steering nechanismwithin an easily accessible distance fromthe seat; a
seat height not exceeding the rider's inside leg |length; footrest

di spl acement fr omestanglenssit withtheleandlebarsig front wheel steering novenent

wi thout interference from_ or detachnent of, the riders feet. It is widely
est abl i shed that tdffFutyin AiSARHHi es possesses certain interrel ationships

- a ‘catapulting effect’ about the front wheel axis from the resultant moment
created by the high seating position, and relatively short wheelbase
- falls during slow speed riding through both the unwieldy size of front wheel

and inability to use stabilising feet on the terrain surface.

In contrast, when configured and dimensioned to place the seated rider’s feet in touching
distance with the ground, certain embodiments of the present invention attenuate each of
the above shortcomings. Such configurations include a combination of specific cycle frame
geometry/dimensions and a front wheel diameter significantly smaller than conventional
Penny Farthings, to create in effect a ‘Mini-Farthing’. To distinguish from the historical prior
art Penny Farthing design and from the embodiments of the present invention, the term ‘Mini
Farthing’ will be used to denote the latter, where although the front wheel is larger than the
rear, the rider is still able to touch the ground with both feet when stationary and rides with

both feet on front wheel footrests/pedals.

Moreover, for both ‘user-powered’ and ‘externally-powered’ drive mechanisms, placing the

rider's feet on front wheel footrests during riding also provides;
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regardi ng the proportions of various |linbs, body features and el enments. By
way of exanple, the distance between the fingertips of opposing

out st r et aRedoRyI¥Bs16S approxi mat el y equal tothe person'sphegivosndhéd €
interlinking both sets of fingertips places the hands at the sane | evel as
the groin. Thus, despite the natural variation in human form and size,
these interrel ati onships may be used as a design paraneter for optimsin

t he cycl e ergoroningteased dynami¢ Bi@bitiyj ori ty of human body frames. As :

di scussed above, for an enbodi ment of the present invention utilising front
wheel footrests tingractivg rigecinselyepeRis?ihl rel ati onshi p bet ween the position
of the seat and the fqotrests. Wile the configuration and position of the
rear wheel has ‘so?‘?ét"ﬁg%ﬁ‘{bﬁ@k'on the cycle performance and conpactability, it
is not directly involved in the ergonomc interaction of the rider with the
front eel footre nd st eeri . [ - ML &

ar cat 1y tios SrareT i Tpe b reL A e S P WIRE rh A S

| nvent i v, ga%@ﬁ%.s IRTsolfiGin&Al, SRBfihGUF Ml &e(errhg% BE pRASIMPLLIEIP bh Gider-

defi nable respect to proportions, rati'os and angl es and not “sol ely

def i nednht PR fobfreslh ITBAIS InfySocch for itefmittbnt garoliesvhadant eédef O hafidglares such
as children, or for adults of smaller stature may sinply be scal ed

appr oprétRéraise ddclipiedtor Glepeg Embgdifiedtndsithe peinpey miktHodeofisteeting, icn the front
Not wi t hst andi ng the above, it is a further advantage of one aspect of the
pr esentwhery otrests théraselvesdareshebaid usedeparablgstasfring myerhquies coapledde saide sane
configuration w thout adjustnent of the cycle. Gven that the nmaxi num seat
hei ght steeringnnemblebyAlttmughi alerangallynepedated stpariaggnechanism may bectursiier ihe
separation of the footrests fromthe seat nust lie within an arc of radius
no greadesns efraanqenurabilige ridabijity and ease g ysen giseleliookseared seadined PdeFuence
of steering the cycle front wheel and . also placing the rider's feet on the
front vhedpntaly Q%P@‘R"fﬁ%ﬁ‘?’?ﬁ@c@é‘ﬂgg '%F°'P85%‘f‘q§%ﬁﬂ%? Smlil?rhvémg%l e dynani cs,
steering and responsiveness. In conventional franmed cycles, the front wheel
is relatively renpte fr el : [ - ' . 0.
the. nartal Bt RGeS ol oD hEg Bt kR Mo FAFofRERIRACE. B
the ri qﬁifh &ecﬁggérﬁ invention and their respective performance parameters are subsequently
discussed in more depth. The location of the steering mechanism coupled to the steering
member is however specifically pertinent to the issue of riding position. Other configuration
parameters identified as having a pertinent influence on the cycle performance for the

present invention are identifiable from considerations including:

e locating a manually operated steering mechanism within an easily
accessible distance from the seat;

e a seat height not exceeding the rider’s inside leg length;

e footrest displacement from seat position permitting front wheel steering

movement without interference from, or detachment of, the riders feet.

It is widely established that typical human bodies possesses certain interrelationships
regarding the proportions of various limbs, body features and elements. By way of example,

the distance between the fingertips of opposing outstretched arms is approximately equal to
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of mass. Indeed, the steering axis of nost prior art cycles is orientated
Wth respect to the rider's seated position, such that there is little, if

any intengechigkth the rider's torso.In contrast, onecefipadyomnas; of the
present invention places the rider seated upright on the seat with their

torso on an intersection with said steering axis or said secondary axis.
Preferably, said intersection occurs substantially at the shoulders of the
upr i ghttheipgeson’s| reightf whitehisterlninadboth sets ﬁdmeﬁ'@ﬁtﬂYaﬂe§ theypards o e s8Meng
mechani sm are substantially aligned vertically with said steering axis. In
a yet flavalras thengioin. mdius. dasriferhgt hatepk vaiatioq) 8oy fm §BY t528althsse

adj acent, or substanti all ligned with, said steering axis. A .

cont | gUPEIPIEHOBIRA TP Be LiesA rsien arremaleior SRIGUE Y e QEBSoMmPmiss © of
one or nore of .the rider's:; - feet on the front wheel footrests; - knees; -
hands oer'tttﬁ"'ém?ioé' YRR RPN @S and - shoul ders, creates a highly

responsi ve, controllable and conpact cycle, where steering novenents are

effecti /3(%9 ldﬁsfcﬁ%(%%r 5&%}%@'%; %nr%géﬁ'imgﬁt of R oredeRE ifveffidn NG fromwheel

pl acenen e ridef's body acent, or on the steering axis enables a

gr eat ergseass tire IEMEHLAC P h@GI rOMMINSRPERtwES thd ositisielof tie bB&t syt
movenents, and is akin to other dynam c activities or sports (e.g.

SNoWb 0k girés. ONhifk HechtPig Ghiatien ad) @ositicrobhtheoral whbsierasngonies bearirigosrmtie: about
an axis close to the rider's/user's centre of mass. It will be appreciated

t hat t hgcktmeformanaxars] eomgpaetabditygit is nbl diesctly alvolyed imeargononit interaetini ng
geonetry of the cycle with a direct affect on the physical performnce of
the cycdfehstiderwitigthe frontwhgal fastiests anidtstearing mechanisih s hymametabire vairs
steering fork offset, the steering axis angle (also know as 'rake' in
bi cyc| egrgaiiy. #riean adeantage efrrnermpbediment of theypreseniinyantion faripyentiye aIRESts he
bal ance between steering stability and re si yeness. |l n one enbodi hent,
Lhe  pr cddie YHG SATTHRIRIdRRROT A b BB Ul coshreLRoRrpliaRs. ngtos
and angles and not solely defined by specific dimensions. As a result, cycles adapted for
riders such as children, or for adults of smaller stature may simply be scaled appropriately
without departing from the scope of the invention. Notwithstanding the above, it is a further
advantage of one aspect of the present invention that riders of a wide rangé of physiques

may use the same configuration without adjustment of the cycle.

Given that the maximum seat height is limited by the rider’s inside leg length, it thus follows
the separation of the footrests from the seat must lie within an arc of radius no greater than
the rider’s inside leg length. An advantageous consequence of steering the cycle front wheel
and also placing the rider's feet on the front wheel is a more immediate sense of
involvement in the cycle dynamics, steering and responsiveness. In conventional framed
cycles, the front wheel is relatively remote from the rider's feet and turning the steering (e.g.
the handlebars) about the steering axis acts about an axis displaced from the rider's centre
of mass. Indeed, the steering axis of most prior art cyclesA is orientated with respect to the

rider's seated position, such that there is little, if any intersection with the rider’s torso.
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a steering axis angle g between 70 (+/- 10) degrees neasured from a pl anar
hori zontal terrain surface. Thus, according to one aspect, the present

i nvent i onyphow@esea cycl e substantially as herei nbef or cegBs/HREs7 Wher ei n
sai d secondary axis subtends an angle of 70 (+/- 10) degrees with a pl anar
horizontal terrain surface, said cycle preferably being configured such
that a | east one of said rider's feet, rider's hands and/or rider's

shoul dénsonirastaene efhbediment efiibe present isvantionmigcas the Bigraeated upapht an ter i ng
axis in a longitudinal vertical plane. The inplications of this steering
angl e regabwithnthe #pisAa@n @A Wetrff?“f% W"é’qﬁﬁ'? e?ﬁ%?ﬂ”gt% of [f81d PERANIBY a¥Fe to

pl ace their feet on the front wheel can

def i nes’ 'Ff?éatgéétai'%@teﬁﬁ%‘f'ﬂ? ﬁ’cﬁlﬁa SHrﬁﬁ?tfﬂ?‘ ﬁ?esfrﬁ)g’ qerﬁjg{]{hfd’w ﬁéf ré‘iieéetj? r?g

P
pase tmr%*ﬁ%hgnr"?ﬁdc hape e o dbr S48 B e ERY Stk SRR g’ "
steering,y ﬁgﬂy ﬁ/ﬁh g%lﬁ%&%&gg%ms Oﬁpg&rfuﬁﬁ e%bo%n‘?eﬁj é’éﬁ?\%lotr@& SRDLNo WUatdy 1 S

consequen oca reno for easl b oot r est p acenent. G ven

the er %’&ﬁrﬂ fa(ﬁ;ggéHt rcﬁ@%ﬂ%taﬁmg/ alidiedSAM Sddlsteiphgaus! be able to place their

feet on't wheel footrests, this constrains the |ongitudinal
separation between the seated ri der and the front wheel, and thus, the

steeri Wcé‘ﬁﬂg&ratf&h@ﬁ&ndlﬁ%ﬁmﬁtd@iﬁlalfgﬁin%hi sl the hiedringedxist dfeonerorintorencs thet

hei ght Y1 and the length of the rider's inside leg length. Simlarly, there
IS an indees-relationship is between the maxi num separation of the front
wheel footrest and the seat- both in terns of the hei ght Y of the seat and
the horizontal separation X of the seat and the steering axis. As a

r ef er ence pofeet on thedrand wiheeldaotedsts he seated rider may be considered as
represented by a vertical line Y passing through the rider's pelvis and
spine, or alternatively, as a vertical line at the rearward seat edge. |t
has been foul@aShat for a given seat height Y1, and a steering axis angle g
= 70, the horizontal separation X1 of the steering axis fromsaid vertical

line Y is eqHands on the steering mechanism, and
- shoulders,

creates a highly responsive, controllable and compact cycle, where steering movements are
effectively experienced ‘through’ or ‘about’ the rider's body. This placement of the rider’'s
body adjacent, or on the steering axis enables a greater sense of immediacy and
involvement for the rider to the cycle movements, and is akin to other dynamic activities or
sports (e.g. snowboarding or skateboarding) where rotational movement is performed about

an axis close to the rider's/user’s centre of mass.

It will be appreciated that the steering axis angle is an influential parameter in the steering
geometry of the cycle with a direct affect on the physical performance of the cycle steering.
In conjunction with the front wheel diameter, and steering fork offset, the steering axis angle
(also know as ‘rake’ in bicycle parlance) define the degree of ‘trail' which in turn affects the

balance between steering stability and responsiveness.
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approximately 0.24 Y1. Thus, it follows geonetrically that the vertical
hei ght Y2 to the intersection with the steering axis is given by the

expressi oRo WRAM7A4Y 1 tan g + Y1 -1) It also foll ows thaaghwehsprézont al
di stance X3 between the intersection of the steering axis with the terrain

surface and line is given by the expression: X3=tan q / (0.24Y1 tan q +
Y1) - 2) Thus, according to one aspect, the present invention provides a
cycl e wvintdneznskasimentr the Pxesenh inypation hapgoaen/foundhio keneprableyef|ascerpaodating
positioned to bear the rider's upright torso at a horizontal distance X1
(+ - 207 Seefing @xisnngle Sopeween o 67 $Qi dPRerRDHITGIPY D ol FrrfPRarrizpntd) n
surface given bg X3=tan q / (0.24Y1 tan g + Y1) , where Y1 is the vertical
seat hetﬁg'ﬁ'ﬂ“.surfﬁ &n alternative nmeans of defining the interrelationship
between the steering axis and the rider seating position, the line Y may be

taken ag, | ne EEanitoloRAggedh 1acpRSah intlidoR erom'ggqaor o RUBSGSRIY seat

furthe eering axis, t are per nce conseqguences

for doi ﬁ@eiﬁgefofevggsd;;ifoe&,h\?vhérie#rsaip%é?:oﬁ&érb|a)(i’sbgﬁ‘btteﬁdé' @ACIhdid19f f70oRy- beel

footrests. Sitting further away fromthe steering axis places increased

vei ght QoyridewiteablanieRbrizaRM AEEaFAcal Rid cyddpretdtably Being @oafgured slsh f ront
wheel , whi ch reduces the front wheel grip and cornering ability. Moreover,

for a cwel g I6520%hé WS ridet § féderider 3t hapidy Gindtdr tridet $1ehduiders, ialacaitispogEdy ot
axis on or adjacent the steering axis, increasing the rearward seating
posi t i cabdufcoreaustessarttihly agipterddsaidstpegngraxishim 8 dangifpidinat vertip@r pipne.at he
strengthening may thus be required to accommodate these increased forces
wi th a ipwdsatiohe ofithiestéetng aogleasege in enrebirationcwith Weieayjramentithal the Fderr ear
of the seat can provide a suitable reference point for the position of the
verti cabe gblente elagethein feehenrthedions wheek foolrgsts carg riondficaat: sy & defines i i ng

the alternative reference point of th , t, h . ndi
o1 | 30rReANG EPSINER PRI o e Sierdp SRR Pis) FHPLAR SHEF SUR CLiRse s

equal ts(,)teggg)grs?é(elrlrrggtaenlgyeso(w%%h\(d% not pass through, or adjacent the user’s limbs/torso) or
much shallower steering angles creating a ‘chopper—style’ front wheel assembly which is

consequently located too remotely for feasible footrest placement.

Given the ergonomic requirement that the seated rider must be able to place their feet on
the front wheel footrests, this constrains the longitudinal separation between the seated rider

and the front wheel, and thus, the steering axis.

There is a direct relationship between the maximum seat height Y; and the length of the
rider's inside leg length. Similarly, there is an inter-relationship is between the maximum
separation of the front wheel footrest and the seat— both in terms of the height Y of the seat
and the horizontal separation X of the seat and the steering axis. As a reference point, the
position of the seated rider may be considered as represented by a vertical line Y passing
through the rider’s pelvis and spine, or alternatively, as a vertical line at the rearward seat

edge.
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Thus, according to a further enbodi nent, the horizontal distance X4 between
the intersection of the steering axis with the terrain surface and the seat

rear edgewbSoflideNeby: X4= tan q / (0.28 Y1 tan q + Y1) pcriBf0$os24s the
steering axis angle, Yl is the vertical seat height. In recognition of the

variation in rider stature, seating position and personal style, in a
further enbodi ment, the horizontal distance X2 between the intersection of

the st dbhasngeenfoungithat forAIYRY peat height MacBNhASIFSHE axis angleq 500, B§ + or-

20 % WHEEL - FRAME | NTERRELATI ONSHI P Pen Fart.hi ng c e confi fion
haveo alepgentain SEPARLon g 8& tagitStef NG XS Eé@msﬁ'ge"?%?a'yﬁ’é? fal %iﬂjat ons

moder n PEERTEAEYa 2 (Foddoest T anions, Sreyiaty e Meafarfiat ol 'sféiﬁ“%nd not
as pracrgtfeﬁs%ch%o\{ayr?%%%?eee{gg%@’ls @ér‘i H‘leaé{t_)}’esfs b, urban transport/comTutl ng.

Desplte rom our, art |ng configuration of a front
wheel relatively larger than the rear mheel of fers many advantages for a
practical urapJaGused +Mni - Fart hingqpycl e when adapted in conjunction

wi th ot her aspects of the present invention, including: - collapsible
configurations, - predeternined steering nechanisns, - external drive
mechaniigamo a6idws thatihe Sorinbretal distanss Xy obiwees.the imblskction effthe atdedingdixishi s
does not preclude enbodi nents (as descri bed el sewhere herein) of the

pr esentwithithe teriaimswrfaceiamdige sogived oy thEaxptessigniconf i gurati ons such as a rear
wheel of the same or even a larger dianeter than the front wheel. According
to one aspect of the present invention there is provided a cycle for use by
a rider oveﬁ%at4@9/§?£¢§dﬁﬂ§bbY)sald cycl ®2k ncluding: - a frame having
front and rear portions;

Thus, according to one aspect, the present invention provides a cycle with a secondary axis
angle of 70° (+/- 10°) and a cycle seat positioned to bear the rider's upright torso at a
horizontal distance X, (+/- 20 %) from the intersection of said secondary axis and the terrain

surface given by X;=tan 6/ (0.24Y, tan © + Y,), where Y is the vertical seat height.

In an alternative means of defining the interrelationship between the steering axis and the
rider seating position, the line Y may be taken as the rearward edge of the seat. While a
rider may purposely seat further rearward of the steering axis, there are performance
consequences for doing so, even if the rider were still able to reach the front wheel footrests.
Sitting further away from the steering axis places increased weight on the rear wheel and
commensurately lightens the force on the front wheel, which reduces the front wheel grip
and cornering ability. Moreover, for a cycle constructed with the seat pivoted to the frame
about a pivot axis on or adjacent the steering axis, increasing the rearward seating position
increases the applied torque on the seat pivot. Appropriate strengthening may thus be
required to accommodate these increased forces with a possible attended increase in
overall cycle weight.  Thus, the rear of the seat can provide a suitable reference point for

the position of the vertical plane adjacent the rider’'s back, spine and shoulders.
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- a seat attached to the franme; - a front wheel rotatable about a primary
axis and attached to a steering nenber, said steering nenber being

pi vot al | wabbaalet¢t 0 the front frame portion for rotatipgi/BREYH6I6T
secondary axis orthogonal to said primary axis; - a user-operable steering
mechani sm coupl ed to said steering nenber; - a rear wheel, rotatably
attached to the rear franme portion, wherein said front wheel is of a

di anet eGonsidssiodi thg alterptive areferhaed ;point Lofdihey ELaretRhrRdgm AR reRfesRANFINGoupl ed
to the front and/or rear wheel; sajid cycle being collapsible froman erect
ri di ng hasaentgusgparation g<aok 8he SREMdcaXsi 8 Ao rsad, seabisTgessi 8 eld s
into nutual |y closer proximty. To collapse the cycle into a conpact,
portabl@%@?‘%?'&lﬁ%ﬁ&h, several nethods may be enpl oyed without departing
fromthe spirit of the invention and are explored in greater detail further
herein. 1t will be readi r I yFa |

confi gu-FrbU[s'r 0?1‘3085‘1?”& stgo%pil(lﬁ(t{1 %g%%b%t%més}g’\g@%{ i%‘g{z ytat'tb? tlg@(%l ?ﬁeB%Q\'egtg i {(/hée

di ffer SREFedclorPbrifie BELWES Bt W iNPteMaRustal OafdfHel debfledr 695PR GlveAByOf the
col | apse cyc?e. n conparison to typical small-wheel collapsible urban
comut i ng/transport cycles, the MnFarthing configuration provides several
potential |y yagvanbageo8y, edme act,gri stics including, a reduced vol une,
(both erected and conpacted) conpared to a cycle with both wheel s of

equi val ent diameter to the Mni-Farthing front wheel; enhanced ridability
over snmhédreshetie styaringsaxissarighe Y othe waticel seagheiplt. dom nant wheel in
governing rideability, particularly in traversing obstacles and uneven
surfaces; extra volume within the front wheel perinmeter for a drive
nmechani lorrecasmition of thervagation iptidepstatune. isgptingpesiioatandirestanakstye of a fHeheront

wheel . .
embodiment, the horizontal distance X, between the intersection of the steering axis with

said terrain surface and line Y is variable by + or — 20 %.

WHEEL - FRAME INTERRELATIONSHIP

Penny Farthing cycle configurations have almost entirely fallen out of mainstream use for
over a century. Whilst numerous historical examples are still capable of being ridden,
modern replicas are produced for novelty and entertainment purposes and not as practical
conveyance means, particularly for urban transport/commuting. Despite this fall from favour,
the Penny Farthing configuration of a front wheel relatively larger than the rear wheel offers
many advantages for a practical urban-focused Mini-Farthing cycle when adapted in

conjunction with other aspects of the present invention, including:
— collapsible configurations,
— predetermined steering mechanisms,
- external drive mechanisms and

— hubless wheel constructions.
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However, as referred to above, conpaction is not the only advantage of a
M ni - Farthing configuration. Thus, according to one aspect of the present

i nvent i onwbheigorsicProvi ded a cycle for use by a rider @¢gfBodfichéd N
surface including: - a frame having a front and rear portion; - a seat

attacﬂeg to the franme; - a front wheel rotatable about a primary axis and
attached t teerj _ , i d i i i .

att ﬁchéawwﬁbqaﬁépréﬁé%ﬂ%l%"é’?[es; BE6HR skt freagssarb e R BRU A rtein) «
ort t id i . i St - - i i
Coup! ot the et MuBPa e pn-inBraifig SRR BNe S6E LOG MBEIRRLPR |
rear frt'ﬁlggarﬂgrolﬁ'i_e%:h gmg%redig}néé}ﬂamwombl.i s of a dianmeter exceeding

sai d rear Wwhée ve mechani sm operatively coupled to the front
and/ or rear wheel;- at |east one footrest on the front wheel, configured to

i ncl udep@brdifpft ot pREt of thé preaBktahlantion &ierd icprdliged angcleBema 5 rider
configured and positioned to provide a substantially unobstructed or

unencurdgyer aderf8Q sGMadepsaiBegcl®incluliimgt i der' s | egs; - at | east one hubl ess
wheel ; and/or - at |east one externally-powered drive nechani smoperatively
coupled to the front and/or rear wheel. It will be noted that the

i ndependent | y iafvame haeng fpricine redr pdnéonst esent i nvention relating to the
cycl e steering nmechani smand the nmeans of coll apsing are di scussed
individually, and in greater detail subsequently herein. As stated above,
the present invasratefachey tathedra@Riant ageously utilise a nmini-farthing
configuration in conjunction with a hubless front wheel, externally-powered

drive mechani sm and/ - i i i
particul arl y—acﬁlgﬂ@tayg‘%g[jgo?qrtﬁg@%%gutdar Ipr\{nei\arryr/e acxpsagr%os zgﬂacﬁeg %lob.la es_ eseri]r:é (r)nnetmﬁle\a@,eel IS
said steering member being pivotally attached to the front frame portion for

rotation about a secondary axis orthogonal to said primary axis;
— auser-operable steering mechanism coupled to said steering member;

— a rear wheel, rotatably attached to the rear frame portion, wherein said front

wheel is of a diameter exceeding said rear wheel;
—~ adrive mechanism operatively coupled to the front and/or rear wheel;

said cycle being collapsible from an erect riding configuration to a collapsed configuration

by moving said wheels into mutually closer proximity.

To collapse the cycle into a compact, portable configuration, several methods may be
employed without departing from the spirit of the invention and are explored in greater detail
further herein. It will be readily apparent however that the Mini-Farthing configuration offers
opportunity to specifically utilise the relative difference in size between the two wheels to

facilitate compaction of the collapsed cycle.

In comparison to typical small-wheel collapsible urban commuting/transport cycles, the Min-
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conbi nation with conpacting cycles as a nmeans of providing a storage vol une
into which elenents of the cycle may be conpacted. A hubl ess front wheel
may, but wetoimpesgarily, be formed with a void in the wWegkpeMbE | N
addition to storage possibilities, a wheel centre void allows a drive
mechani sm(s) and suspensi on conponentry and the |ike to pass through the

pl ane of the wheel. Moreover, the applicatjon of notive power.fraomthe
drive nERTNPA SHBWEHOTBIOVEES SpissiaR A daREss U eSS IghALe: of a
conventional wheel. Thus, in one enbodinent, this conbination may be

noeat att atnal iR (B eieckd SAEIRUAS FbrRle Rl SRR B o Ol o

a seat atta?:h@cf t'he €ss t rot at abl e out er

rimportion, %\gieglsfcﬁggﬁiy%ﬁtediarhé‘ﬂe%stg{eZ}miﬁ*drﬁﬁjr@tﬁ&@%@eﬁ0 a steering member

for rotation about a primary axis, steering nmenber being attached to
the front frame portion for rotation about a secondary axis orthogonal to

sai d primary @xhsnced riiability\velBaBIRWhENPNES a8 theatont MBpIl e thet dontifiantf r ont
wheel ; - a rear wheel, rotatably attached to the rear frane portion,

wherein sai d ihegEinedramgaidenbility opartiedartyan traeersing @bstacies pad uinevent o ef f ect
front wheel rotation. This freedom of |ocation to couple the drive

mechani smto tshdacdseel is explored nore fully in the subsequent section
relating to an eccentric front wheel drive mechanism Simlarly, the
benefits of a rimdriven hubless front wheel and the use of

ext er nal | y- powiradoldmewéthircibr diontied! perimpter forairivamepdanis@andifieel of a
mni-farthing configuration of the present inventions are nore fully

di scussed in $&¥89%ns bel ow. According to further aspects of the present
invention, for each of the mni-farthing enbodi nents (having front wheel

| arger than r descr, said cycle may be configured with

ar eelg i hed. her.ei [
at | east one ?%%Pc\ﬁgrgt{al %IOF%Sf?q?rSﬁ{S %tggl%,ntang I(')r configured such that a
However, as referred to above, compaction is not the only advantage of a Mini-Farthing

configuration. Thus, according to one aspect of the present invention there is provided a

cycle for use by a rider over a terrain surface including:
— aframe having a front and rear portion;
— a seat attached to the frame;

— a front wheel rotatable about a primary axis and attached to a steering member,
said steering member being pivotally attached to the front frame portion for

rotation about a secondary axis orthogonal to said primary axis;
— a user-operable steering mechanism coupled to said steering member;

— a rear wheel, rotatably attached to the rear frame portion, wherein said front

wheel is of a diameter exceeding said rear wheel,

— adrive mechanism operatively coupled to the front and/or rear wheel;
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rider seated on the seat in operative contact with both said steering
mechani sm and footrest when the cycle is in notion is also able to reach
the terravo28wvdoasaie With the seated rider's feet when tireTapmog006367
stationary. COLLAPSI NG MEANS According to one aspect, the present invention
provides a cycle for use by a rider over a terrain surface, said cycle

i ncl udi ng: - ?%ﬁ%{%g%%%ﬁngg otnqhéﬁg?w ;- a frame having a: front frane

portion; rea I on; 1 ongl indl axis coincident with a second
pl ane orientated substantially vertically, passing through a forward and

rear war & fb g6 kd ?*@'“95 afMel&nergvel , . and lateral axis orthogonal to said
maj or axis, - a front wheel attached to a steering nenber, said front wheel

rotatable in a first plane about a primary axis, said steering nenber being
pivotal | y atzasdie@iy 6pdrhsleisteefihg hietABnip@rdohfiguré®and positioned tapawideaa
secondary axis orthogonal to said primary axis; - a user-operable steering
mechani sm cogpbstahtially aaotdtratted or ngenanbergd reganfemardwidbe ridertsdegd)| y
attached to the rear frame portion and rotatable in a third plane about a
tertiary axis, and - a drive mechani sm operatively coupled to the front
and/ or rear wahleestorethleshaheel; phdler can be seated on the seat in operative
contact with said steering nechanismwhen the cycle is in notion, whil st

permtting the seated rider's feet to reach the terrain f wh th
cycle is sta@f§astane extaroplysromerestdnyg eethansal ‘P)‘Peéatf"reg(rﬁ°é.'ﬁ'%r8rigﬁlee fF‘?"ginng ©

and/or rear wheel.

It will be noted that the independently inventive aspects of the present invention relating to
the cycle steering mechanism and the means of collapsing are discussed individually, and in

greater detail subsequently herein.

As stated above, the present invention may also advantageously utilise a mini-farthing
configuration in conjunction with a hubless front wheel, externally-powered drive mechanism
and/or rear-whee! drive mechanism. A hubless front wheel is particularly advantageous in
combination with compacting cycles as a means of providing a storage volume into which
elements of the cycle may be compacted. A hubless front wheel may, but not necessarily,
be formed with a void in the wheel centre. In addition to storage possibilities, a wheel centre
void allows a drive mechanism(s) and suspension componentry and the like to pass through
the plane of the wheel. Moreover, the application of motive power from the drive

mechanism need not be applied via a centre axle in the manner of a conventional wheel.
Thus, in one embodiment, this combination may be realised in a cycle including:
— aframe having a front and rear portion;

— a seat attached to the frame;
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configuration to a collapsed configuration by noving said wheels into
mutual ly closer proximty. Preferably said collapsible cycle is configured

with at washinesikootrest on the front wheel and/ or w pbargaiddebdeet wheel
of a dianeter exceeding the rear wheel.The col |l apsible cycle of the present

invention differs from pri or art coI I apsi ng cycles in several regards,

of 1 he conpact | DAGGIER BYBaHS W 2 tatEE L TG BB TaN el PRED Euber al
dr i ven pri or artvaighi o h?%%caﬁt%%ﬁ@%%%%f@%aﬂgﬂ &fou o PRHED R T, 7
oxt andeq soat piet T ByAEBer by et e AR P iR A ol re Y.
cycl e dinensi O:}%b?y ak@%rt%%&iaﬂt%'sa‘u&&%ér&'%@a' cycle axis, the cycle is

not abl y unavoi ar ger erally, often acconpanied by amkmard
projections of pedals, handles bars, brake cables and the |ike. The

cunber some nat ug grivef mesHahistn 6@érbﬁ@%ﬂéil)uméﬁ|t6tﬂesfrmameélbat ed by the structure
of conventional front and rear cycle wheels together with associ ated

chai n/ pedal drive paraphernalia preventing an intimte mating of the two

f ol ded wheel —-asseablvhesl, retatibtyeattashed/® the rear frame polidrapsi bl e cycl es have
concatenated the cycle frame about one or nore hinged franme folds in a
manner akin to a collapsing child stroller/buggy. A though this also
reduces t he whérginsald driyegneahanisa is cevriedtoghe o rélybwtm g’;ﬁf@ﬁﬁr‘iﬂtt’%’i‘@ehei ght
increases comensurately, leading to a redistribution of the cycle volume
rat her than ’8@'0& gni ficant reduction. - Tel escopic frame conpaction is

al so enployed in the prl or art, though this generates significant frane

tlex, ‘E’I%g Ifrleleéa/m o?goca{' ion oI é‘o%%?é tih%%’ﬁ‘\?es me%RQr%gr%l{grt]lI\é Wheel is explored more fully

in the subsequent section relating to an eccentric front wheel drive mechanism. Similarly,
the benefits of a rim-driven hubless front wheel and the use of externally-powered drive
mechanisms for the front and/or rear wheel of a mini-farthing configuration of the present

inventions are more fully discussed in sections below.

According to further aspects of the present invention, for each of the mini-farthing
embbdiments (having front wheel larger than rear wheel) described herein, said cycle may
be configured with at least one footrest on the front wheel, and/or configured such that a
rider seated on the seat in operative contact with both said steering mechanism and
footrest when the cycle is in motion is also able to reach the terrain surface with the seated

rider’'s feet when the cycle is stationary.
COLLAPSING MEANS

According to one aspect, the present invention provides a cycle for use by a rider over a

terrain surface, said cycle including:

— a seat attached to the frame;
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al t hough the volunetric reduction through conpaction may be significant,
the erected cycle is typically only suitable for infrequent, short distance

travel onyepfydd7dikat terrain. The vol unme occupi ed by apgyghfodoskés erect
riding configuration and col | apsed configurati onmay be defined by a cuboid

"box' volunme with planar sides touching the cycle extremties. Conparable
cuboid volunes are definable for each of the major cycle conponents,

i ncl udi ng t he hEJNEhawp@ari ng and frame assenblies. Conparison of the
changes in the positions of the planes formng the box sides quantifies not
only the vol ume change t _al .he nature of the collapsed cycl e shape.
According to one asp‘gc r@{?ﬁa@%@rﬁgéﬂ i nvention thus provides a coll apsi EI e
cycle substantially as herei nbefore described, wherein said cycle is
defined volunetrical]y ¥+ ort hogonal parallel-pairs of vertical
and hori zontal planes {%féﬂr%”{e@'{ghél e is positioned upright), demarcating
opposed longitudinal, lateral and vertical boundary pl anes, respectively

| ocated at | ongi tudinalonglt@digdlalaxdndeoiridene alvite X tar egcbhes prine b atribntatddd
cycle and said front wheel, rear wheel, steering nechanism seat and frane
i ndi vidual ly, said cyckebstantainfvegticatlyl passirg ltlerpsgh fa domsad canelr ezarwaiddi ng
configuration to said collapsed configuration by: repositioning the front
wheel and franme into mdirecdiohyf cyastavgbrandi mty such that at | east one said
| at eral boundary plane of the front wheel at |east partially overlaps a
regi on between said frane |ateral boundary planes; repositioning the front
wheel and frane into* nigteral axs erthpgepalde §2iIdAIYr Fdh that at | east one said
| at eral boundary plane of the frane at |east partially overlaps a region

bet ween said fropt eel |ateral boundar | anes; . repositi.oning the rear
oot ana < ams Poptoviagt atadhgd S 8 et oR e e S8 rpn CREES) LSRR it
plane about a primary axis, said steering member being pivotally attached to the

front frame portion for rotation about a secondary axis orthogonal to said primary

axis;
— auser-operable steering mechanism coupled to said steering member;

— a rear wheel rotatably attached to the rear frame portion and rotatable in a third

plane about a tertiary axis, and
— adrive mechanism operatively coupled to the front and/or rear wheel;

such that a rider can be seated on the seat in operative contact with said steering
mechanism when the cycle is in motion, whilst permitting the seated rider’s feet to reach the
terrain surface when the cycle is stationary, said cycle being collapsible from an erect riding
configuration to a collapsed configuration by moving said wheels into mutually closer

proximity.

Preferably said collapsible cycle is configured with at least one footrest on the front wheel

and/or with said front wheel of a diameter exceeding the rear wheel.
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| east one said |lateral boundary plane of the rear wheel at |east partially
overlaps a region between said franme | ateral boundary planes; repositioning

bot h t he Wwpoaiooobae! . rear wheel and frame into nutual | yeehBsRY/ORROXI Mty
such that at |east one said |ateral boundary plane of each of the front and

rear wheels at least partially overlaps a region between said frane Iateral
boundar ﬁlhpl anes; osi tioni nge the f I nt o rruiual

o oar" ing dollesiie e oo e qtareveepﬁ?n st g Biiar 8 S PN e
Oher 1 2P B vdralefiin heFda i ool 3 SRR bt ARHBEIAY el i e FEBARYdS PP MO
| at er aI Fer gﬁ%ﬂg}éc{% Qéh?e\%ti e faFtacgaeQ%ﬁ{ Iae‘lﬁbnafa éagl't@g'e@ﬁ]‘gféhaéﬂé%rfegom

wheel planes; osi tl n| ng e rear rane into
nmut ual I YisGhiReer proxi m ty such that both Iater aI boundary pl anes of the
rear V\/neel are located in a region between said franme | ateral boundary

pl anes; repositioning the front wheel and rear wheel into nutually cl oser
proxi mty such Eb&ntially fuiasie, @dAvériotall pédal alivéropriatairy cyrlesnere @blidgsedraear
wheel at |east partially overlaps a region between said front wheel |ateral
boundary pl anesframeéapog ini whicmdhe hycld essentialfyefoldsan chatfe followed bl télasepic
mutual ly closer proximty such that at | east one said | ongitudi nal boundary
pl ane of the reaompiion aitth¢ extendeshseataiost any epssifply the handleneryetbeydisai d
front wheel | on i tudi nal boundary planes; repositioning the front wheel
and rear wheel eedvaesiHiel §ycle dixepsionsoaiPhg the aigingl ﬂorﬁ‘ﬁttqu%’r?ygﬁlad'sl Heer al

boundary pl anes of the rear whee] are | oca in a region between sa
front wheel | atEYd® $HAAREN YnFyPHIBY: 'argeégﬁgf Yoﬂfit%a?‘ﬂ’@ﬁaf’m b\(/\ﬁ)é’éwa%ﬁﬁd

rear wheel into mJt ally. cl ose oxj m t sucththacﬁths i nal

boundary pl anesPE¥EFRES gfe%qda%wée%%sr%arf akseh! ﬁg "%%aflh% uRGl el
nature of such a collapsed cycle is exacerbated by the structure of conventional
front and rear cycle wheels together with associated chain/pedal drive

paraphernalia preventing an intimate mating of the two folded wheel

assemblies.

— Alternative prior art collapsible cycles have concatenated the cycle frame about
one or more hinged frame folds in a manner akin to a collapsing child
stroller/buggy. Although this also reduces the original longitudinal length of the
cycle, typically the height increases commensurately, leading to a redistribution

of the cycle volume rather than any significant reduction.

~ Telescopic frame compaction is also employed in the prior art, though this
generates significant frame flex, stability and sturdiness issues. Consequently,
although the volumetric reduction through compaction may be significant, the
erected cycle is typically only suitable for infrequent, short distance travel on

smooth flat terrain.

The volume occupied by a cycle in its erect riding configuration and collapsed configuration
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bet ween said front wheel |ongitudinal boundary planes; repositioning the
front wheel and rear wheel into nutually closer proximty such that at

| east oneysabflh/doadier al boundary plane of the front wheelpcghplRdsic2parti ally
overl aps a regi on between said rear wheel |ateral boundary pl anes;

repgsi Li oning the front V\,hee: and rear wheel into mutually closer proximty
such that at t i tudi b d I

a |3asfnam¢%%?9 SEr T oa it Bt °“”9§F?§¢’ R s e g nal
oundar t d

nut ual | B]paé € b?"%’s(lf'%gglcaﬁg (ﬁwezﬁaéle sal {)a?{% er arfa?(grou%%féfn{ I%é%etg of
the ffomcrﬂ %eihe%ﬁeérso Sl 'd?wdafr (A9 IR0 ABIC RNk e bERhed H Hed!

boundary repos e front eeI rear vvhee Into

mut ual | OQ{I v\?‘.fég]é %n@stfé(mﬁr\{f{hettg@gs@ég Huatiries h@t”&\l} b ﬂﬂum@QHQﬁb'Hsy bl anes

of the front are located in a region between said rear

| ongi t udisBahe pgufgj@frtye @(L@Pgéa cyclesdiapet i oni ng the front wheel, rear wheel
and frame into nutually closer proximty whilst maintaining a constant, or

decreased separati on between the cycle vertical boundary pl anes;

reposi t inecordipgt ke drieorispediedhe presentwimeenticnndhdsr anevidest @ rotapsitly @icteser
proximty whilst maintaining a constant, or decreased separation between
t he cyckebstantgily aslherginbbfonsdesoyibpd.avfesein repositi oni ng the front wheel,
rear wheel and frane into nutually closer proximty whilst nmaintaining a

constant, or decreased separation between the cycle |ateral bou dar | anes
reposi ti oni ngpid Kecle r'ﬁ)ﬁ?f'ﬂmeﬂlum?t@‘aﬁ“'vae@I”“%i'Hthg%ﬁPé‘al ﬁ?r@"?fmadarq yerica er

proxi mty whil st i nt ai ni const ant decr ea t| on bet
both t h&ny o*r"@lzf’[ltdrﬂrpaq”eén 'Vg‘r S?%aﬁyc'ﬁyﬁl Boﬂﬁ d’ar"?"%ﬁéné@’ﬁarca INg 0ppose
longitudinal, lateral and vertical boundary planes, respectively located at longitudinal, lateral

and vertical extremities of both said cycle and said front wheel, rear wheel, steering

mechanism, seat and frame individually,

said cycle is configured to collapse from said erect riding configuration to said

collapsed configuration by:

e repositioning the front wheel and frame into mutually closer proximity such that at
least one said lateral boundary plane of the front wheel at least partially overlaps a

region between said frame lateral boundary planes;

e repositioning the front wheel and frame into mutually closer proximity such that at
least one said lateral boundary plane of the frame at least partially overlaps a region

between said front wheel lateral boundary planes;

e repositioning the rear wheel and frame into mutually closer proximity such that at
least one said lateral boundary plane of the rear wheel at least partially overlaps a

region between said frame lateral boundary planes;
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repositioning the front wheel and franme into nutually closer proximty such
that at |east a portion of the front wheel is positioned inside a recess,

encl osur eyo2pfMioRdle housing, or indentation in the framperBaR9sickéONi Ng
the steering nechanismand frame into nutually closer proximty such that

at least a portion of the steering nmechanismis positioned inside a recess,
encl osure, openi _n_gléinhousi n or i ndentati o\{,}]i n the frane i tioning

]the st eer i*ng'sPERl %nQPttF AT el e (83 | Whed s frB?‘len?‘ﬂ t’é/qu%@hdf’ﬁeart at
: g oor] B IO OxIt
enctosar b opiennly S 83 el ol TRtk 3L BHG b AAfe b aA ol e,

the seat and.JgiBels/t fedll!bitftbiyYoyehiB5Lh BYi6H biuekn SRl atéthl BtAfhry

portion of the seal 1S posS I'nside a recess, enclosure, opening,
housing, or ppdentation in the frame, or any conbination or pernutation of
same. According to one aspect, the present invention thus provides a

col I apsi bl e cycle substantially as herei nbefore described, wherein said

cycle is def igppditivahy i ot alHell dnd farhel dtd yhutudlh eesmpropiatitgisueh thatboth of
vertical and horizontal planes, demarcating opposed |ongitudinal, |ateral
and verti cal |aeoginbeurydap) plaess of elsoéohi wbeegl dvedap edregion betyieendiaithframeat er al
and vertical extremties of both said cycle and said front wheel, rear
wheel , st eer lateyainecindaiypigneseat and frane individually, said cycle is
configured to collapse fromsaid erect riding configuration to

sai dcol | apsed configuration by repositioning;, at |east two of the front

wheel , rear UGRositioniag the froni wheehaii feame i MUty clospePPRMYY fHER 1at §O8) oser
proximty such that the longitudinal, lateral and vertical cycle b dar
pl anes def i niatefal QQHHSEEV pBn ?ré’l#grﬂﬁ)gia@;e OVERIaP 3 6odgN ﬁﬁé{"efeposrﬁ"y&'ﬁgtew,%gleary
wheel , steeria?ga o%rrl‘ggriyspl neagat and frame into

 repositioning the rear wheel and frame into mutually closer proximity such that both
lateral boundary planes of the rear wheel are located in a region between said frame

lateral boundary planes;

e repositioning the front wheel and rear wheel into mutually closer proximity such that
at least one said lateral boundary plane of the rear wheel at least partially overlaps a

region between said front wheel lateral boundary planes;

e repositioning the front wheel and rear wheel into mutually closer proximity such that
at least one said longitudinal boundary plane of the rear wheel at least partially

overlaps a region between said front wheel longitudinal boundary planes;

e repositioning the front wheel and rear wheel into mutually closer proximity such that
both said lateral boundary planes of the rear wheel are located in a region between

said front wheel lateral boundary planes;

e repositioning the front wheel and rear whéel into mutually closer proximity such that
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mutual Iy closer proximty such that the longitudinal, lateral and vertica
cycl e boundary planes defines a reduced vol une cuboid, and/or all of the

front whegb.2ofeaRbtsigheel , steering nechanism seat and fpaiRBIOSGART UAl |y

closer proximty such that the longitudinal, |ateral and vertical cycle

boundary pl anes define a reduced vol une cuboid. In contrast, many prior art
col I apsi ng cycl es actual | enerate a larger total cuboid volune whe '
col | apsed fréﬁ\ht??é‘?ﬁor’@ft\équalr %”H@Wc@ﬁ??sgﬁg & 5A" ‘MhSFE%ﬁeyma%tSdt"a &' ack of

mutual Iy inter] ocki ng.co nents.. Ev j timsed specifically for
at least so eteﬁeepﬁg%r{rﬁﬂngﬁﬂgég?%gltyggﬁf‘;bogg%%ﬁanr{%g, to co-operatively mate,
the total volune of the cycle is not reduced, particularly if just two or

three compong to%itiéﬁiﬁ%‘ir‘f‘eoﬁ&itw%!%ﬁgn& PP whBsi ihtoGRLtLBIRSASsF PRENiAS &idnQRat | t

will be note hat the respective descriptions of the boundary planes
(vertical, |gpghttste alid afhs Both8ad parieSofdRa GbrCvivde Bt feasesially @vehads'

spatial position relative to the cycle, not to the orientation of the

pl anes t hensgli¥§itn between khid rbsruneta Jatgrhieadanyelarest i cal |y, | ongi tudi nal,
and laterally spaced about the cycle respectively. In one enbodi nent, said
steering mechanismincludes a stemconfigured with two distal ends, said

st em bei nge arépasitieding thesfaort veteebanchrpanwbelrintat matnallydéleseslpreximityasuthdhatac hed
to a pair of handlebars at the other distal end. Accordi nlg to one asPect,
the stemis efieast apegaiddangituding! bpendarn @lanecef  thadrant mheel pt lepat BHLIFY t he
stem and/ or the handl ebars may be pivotally repositioned ‘ nto mutual |y

cl oser proxi AYeHAPRia RIPRLeMesRsad{GALVNeS! HNityg Rl POWRHAE PIaREP Nt ai ni ng a
constant or decreased separation between the cycle |ateral boundary pl anes.

f bly, the ste d he, hand| eb . j L1y, iy L
e e S b TR i BU RS LR
mai ntai ni ng %Bﬁa%iiﬁ{}trﬁfﬁg{gg%%%%g of B St WhBe 5k Weted RS BYohBetween

| ongi t udi nal
said rear wheel lateral boundary planes;

e repositioning the front wheel and rear wheel into mutually closer proximity such that
both said longitudinal boundary planes of the front wheel are located in a region

between said rear wheel longitudinal boundary planes;

e repositioning the front wheel, rear wheel and frame into mutually closer proximity
whilst maintaining a constant, or decreased separation between the cycle vertical

boundary planes;

e repositioning the front wheel, rear wheel and frame into mutually closer proximity
whilst maintaining a constant, or decreased separation between the cycle

longitudinal boundary planes;

» repositioning the front wheel, rear wheel and frame into mutually closer proximity
whilst maintaining a constant, or decreased separation between the cycle lateral

boundary planes
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Preferably, said pair of handlebars is forned as twin bars, laterally

di sposed symmetrically either side of said stem each bar being capabl e of
bei ng repesdizhivanedesi Nt o cl oser nmutual proximty wth thechhdsmekénserti on
into a corresponding mating recess in said frane. The present invention
thus provides a wide variety of options in which to coll apse the cycle

?féﬁé?kggéf “tretnatnon 15 IBTLPRF (8 FheRgsth o BeaE BreEP FRssaRkall,
t he. | it ' it th
natore of A SPRLRS b3 VAN of CARARATE APl BAPREY Ay e, oS

As an exanpl I%nﬁgiYﬂ?in £3 Qg?ﬁgﬁrcy(;‘/}?gg*nmpgﬁegnl y partially inserted into a

recess in the fron itted to the rear wheel may be
identified as being fully inserted between the lateral front wheel boundary

pl anes, by dehbsitiseng B fremrwideeahd kRN idto RRAARCIsE plorimigtsuchengdges of
the lateral tyre perineter, rather than the rear wheel structure. The

rotating tergeastna pogiagion¢heafidnt lwhieel igrppshtiohéc thside * ssthssitemelosure, byenitg
intrinsic nature a comon feature of each cycle wheel. A tyre need not be
rubber, pneunatsing, ooindentatiorf indixe fotdree; | N sone enbodi nents, the tyre may be
formed froma rigid, inelastic or seminelastic material, and/or configured
W t hout any voids, gas-pockets, aerations or the like. Simlarly, the

r oad- engagi nigPpsitieningihebdegringrpechasise and Fametntp mauiallAiRseh PEXMIBNEUChe

wheel rimportion, or alternatively it nmay be an integral, inseparable and
conti nuous pBat AbrRFst @heoripre of .th?ééﬁf'm’é'% hgpispy i Bﬁfétgqnlef’d”?i?%ﬁefetc?% and
construction of the tyre, it is required to present a uniformrotating
profile. Con%’é‘ﬁ%?é’ﬁ%l%?,gmpg’ W%’S@Qp%rdﬁ‘g?ﬂta%{% ”ﬂlg% f?"’?{Ee’posi tion of the tyre
boundary planes as an effective conparison aid with prior art cycles to

illustrate th oéiﬁ%@&hedg{efef%g%%érranfdhﬁarﬁglihta%uagug%@%saowmeﬁt@ﬂmy e

present inventlon ording t0 one aspect he front rear

of differentydi amLasisa Wrfidh Bf HRCRR®riAG ABRBELTS doSitions WRR! acaRal e of
at least partially accepting the insertion of the other wheel. Simlarly,

in a furthereqsneed, dpbnhfendusRgettinddht&idniifthe frdigef rame i s configured

s repositioning the seat and frame into mutually closer proximity such that at least a
portion of the seat is positioned inside a recess, enclosure, opening, housing, or

indentation in the frame,
or any combination or permutation of same.

According to one aspect, the present invention thus provides a collapsible cycle

substantially as hereinbefore described, wherein

said cycle is defined volumetrically by mutually-orthogonal parallel-pairs of vertical
and horizontal planes, demarcating opposed longitudinal, lateral and vertical boundary
planes, respectively located at longitudinal, lateral and vertical extremities of both said cycle

and said front wheel, rear wheel, steering mechanism, seat and frame individually,

said cycle is configured to collapse from said erect riding configuration to said
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Wi th one or nore recesses or apertures capable of accepting the at |east
partial insertion of the front wheel, rear wheel, steering nmechani sm
and/ or thgo6aloo7d19 order to achi eve neani ngful conpact ipgi/Bioodosys €, the
frame and conponents (i.e. wheels, steering nechani smand seat) nust
sonehow be inserted into one another or the effective volune of the cycle
w Il remajn unchan even if the cycle shape is re configured. Conponents
may be |°ﬁ'§>%ﬂs?‘é'8°nflggf"(§'8“QMéeWHPH@lg by two main nethods, either telescopic
contraction or via a hinged/pivoting arrangenent mhereby t he hinged parts

are configur 60{ &eﬁtt E\'{)On?fﬁtf‘n%ﬁ I];é%qergarc\ﬁ ﬁﬁg%aFBnggt a{ﬁdtf%e into

co-operati on. es are na ura COHCGI’ ned wt reducl ng t he

cycle wei ght &Btugg]ol%,'b%‘ér F’%’Ié’ﬁ@z/c%“w bt tle I&ﬁkth@ﬁﬁe%tgbﬁla@m vertical cycle

Cor respondi ngl'y, aps e frames aré produced relatively

di m nutively GomRgH&farie’ ofeﬂhéasé&ﬁee%mm@tma@l cycles whilst the position
of the seat, pedals and handl ebars are maintained by relatively |ong

t ubul ar telescoplc extensions. In their erected riding configuration, such
t el escopi C eexamaicoststhafnpwhieel, rearguiesad, estedringxuechamisth, | selae aad flayneoihfoer

| ess structural integrity than hinged frames. H nged conponents can forma
sturdy structmualheloser grdxmity vuch sthabttieetanggudiedli ditbel andpeertiedi| eyckend
reversi bl e constrained paths for the conponents to travel between their

col | apsed andb@mdatyedanessiefiges aredviesd velomeveboidwand/ut appropri ate recesses
or apertures in the frane and/or wheels, hlnged col I apsi ng cannot yield a
reduction in the total volune of the coIIa cle.ln qrder wheel

Heren

to be insert 3l 9fibfromevhaehspar whes! stegring e Rd 'n{?éaﬁté‘nlfyo have
| di t th th l.ead bl
nrmber! ot ooEE Uy BechaE e FeRub R Sy A Mok Pl B A,
Penny Farthin ont 1 l?ébdv%ﬁmgjelh&?o%?dsed above. Neverthel ess, it appears
ﬁ?nﬁ%a ﬁg #une in

t he potenti al &' Centre of either wheel has been
| argel y overl ooked in the sphere of collapsible cycle research and

devel Oprm%ntra-glf”lﬁarﬂ r gm!apé{ﬁ’é Hy@eé &t@ﬁ&tdeﬁH}aﬁé bYar gl# foRsl Ctl@éld VeRfiei Ng
t he ot her wheel vided it 1s | er dianeter | arger wheel is
prefer amrﬁénm&ﬂb&s%‘éi from their erect riding conflguratlon, largely due to the lack of mutually
interlocking components. Even designs optimised specifically for at least some of the major
cycle frame components to co-operatively mate, the total volume of the cycle is not

reduced, particularly if just two or three components are repositioned into their collapsed

configuration.

It will be noted that the respective descriptions of the boundary planes (vertical, longitudinal,
and lateral) is denoted with respect to their spatial position relative to the cycle, not to the
orientation of the planes themselves, i.e. the boundary planes are vertically, longitudinal,

and laterally spaced about the cycle respectively.

In one embodiment, said steering mechanism includes a stem configured with two distal
ends, said stem being attached to said steering member at one distal end and attached to a
pair of handlebars at the other distal end. According to one aspect, the stem is orientated

rearwards from the steering member.
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According to a further aspect, said repositioning includes, but is not
limted to, pivoting, hinging, detachnent and reattachnent, telescopic

nmechani snio 28RRAFALUS, attachments, fittings and mani pulpgthpngodhef er ably,
said front wheel and franme nay be pivoted together to insert the front

wheel at |east partially into a recess or aperture in the frane.
Preferably, when the cycle is i cal l ai. d fron wheel

rep;)5| t rfﬁf?rﬁﬁ'yl éhb‘?)é?ef'btaﬁ‘élﬂr iRe g‘?(}l g%’%g '%‘/%L%Pr@h?tg%geaﬂog' ’Es%f{séﬂ%?l”é‘i“fl?'% n the
vertical plan

sai d reﬁ QECTX?'?'B'pd‘g tf ﬂ-ﬁé%r ér?%é? Fr%djaeﬁ?q”q"\siot |a'£t8%ﬂ1§aé:a§?n5? ﬁ,rabl y
subst anty %&l %’df%péré%on% ARl ¢ I@E%r@%ﬂhd%%?(}%‘égd fo' d axis, orthogonal

to sa! d axl s n an a ternative ment, said rear wheel
repositioning is performed by a conbination of pivoting and |i near

transl th{f@rany, e sfe%@%n%?@ll\e FHRGLBAS | by el Plvétaly vepokitieded Miameutadigut a

second d axis. be appreciated the converse situation with a

front whesér gfo@ﬁw |\Aﬁth mearratn@r aR@bNdroho vited! iwtilet amidtpBiNguBEcaTstarRcass in
the rear wheel may be achieved in a corresponding manner. In all cases of
one of Hbgendepdepabationpeiwerarthedydenbagitutinadbbandaduplanegs. col | apsi ng, sone
degree of lateral novenent as well as |ongitudinal novenent of the snmaller
wheel isrequired to nove it out of, and then back into, the sane plane as
the |ar @eefemhbreseldlmircﬂf ﬂendlemrm@rrae@aﬁ@Nmrt@r%@éfalIpélspm%wr@n?ﬁﬂé@iwd| ng
the larger wheel's aperture/recess. According to one enbodi ment, the rear
wheel i §ithes| sides ab$a)d ﬁf%t%f‘é’%@@lﬁ‘g cPRpPig R qeﬁ@afe(?&s'g?f‘qdh'étq flosrt mahavi ng
a second fold axis Srle tated.in he vertic e _when the %cle isin

( |
i ts upr PEAMIBOMEN §62M '”?‘?F"Hh'@ RABYLTIREALNI Ing{eecgls]% R HEEAERi sm and

seat are both pivotable about a third fold axis. Alternativel y, the
steeri nec ha r I t & cle0! d
o, P Braay VY pREHofiR £ SRR AR ot B R By R BRI Gl
ad] acenécchﬂimg to the particular requirements of the cycle features and/or frame/wheel geometry.
Similarly, defining the position of the boundary planes for the cycle and its various

components may be adapted to suit the nature of the interaction between the components in

the collapsing process.

As an example, while the rear wheel may be only partially inserted into a recess in the front
wheel, a tyre fitted to the rear wheel may be identified as being fully inserted between the
lateral front wheel boundary planes, by defining the rear wheel lateral boundary planes at

the edges of the lateral tyre perimeter, rather than the rear wheel structure.

The rotating terrain-engaging annular tyre fitted to each wheel is by its intrinsic nature a
common feature of each cycle wheel. A tyre need not be rubber, pneumatic, or even
flexible. In some embodiments, the tyre may be formed from a rigid, inelastic or semi-
inelastic material, and/or configured without any voids, gas-pockets, aerations or the like.
Similarly, the road-engaging tyre may be formed as a discreet item removable from the

wheel rim portion, or alternatively it may be an integral, inseparable and continuous portion
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and orthogonal to, the secondary axis, i.e. the steering axis. Preferably,
the front wheel is releasably constrained fromrotation about said

secondar ywaxbhfido®d6St €eering axis) by pivoting the steerippggRpesashem and/ or
front wheel into a mating steering nmechanismretaining recess and front

wheel retaining recess respectively in the frane. The stability of the
cycle is inpaired durj | apsi ess (if the

h . . .
o cers e PSR PP b e e
nsertin t t ti f th [ '
the s _etg?qr%‘ﬁgelnhéﬁ%gw% oo, & Stk P ERaRPL R ke A8 sl o pRTCY O
effectiy S t ] [ iHal Si
The oycV® MR RRH RaiRe sE A B compsoH i WRHARISR ort Bfdte Biefotn ., o
r el easablynffdtbies i tRlRRbpdit FRELANFha présaht iéftonwheel in said

steering nechanismretaining recess and front wheel retaining recess
respectively. Pivoting the seat and the steering nmechani smenabl es the use

of a siAdoRiifgedbhd@spett Clie fRINETAEabhywheas thayodd apaiffent Hamedrs ewiic
riding configuration to- a collapsed configuration is rel easably securable
by t hr eecésft ehgrtuAc Bosrill Wheél capaisie as [t ttasbpartibily peeepting thenineertiomof thehe
steering nmechanismretaining recess and front wheel retaining recess are

r espect othied whesbn$inglare dn asfughéroapeciucfi thalprgsest imngrtiond theaframe i cenfigurgadot i n
an underside of the frame and a longitudinal slot in an upper portion of

t he fr awith oGORILAPS RCHET ROPPRItEES Gapable ohzeceplinethigat irashpartipl jaseianeef t hat
the present invention mai be configured to collapse in a wide variety of

conf i gupafiophyheshders e%e%wgﬁ'%‘?cg‘?ﬂ'?mc@?qla'iWer?ﬁ?tnods and sequences

Provide-increaseﬁ ease, speed, and/or sinplicity of collapsing. According
0 one aspect, t t | ti or i f |

oo FPBRRL o e gk Gl BLAPH, 5, TP e nf AohBRkg eocyel e
to a_colhans WedilhiméilafishPbha S8k fImle! dferodBE trdeRlda irtdond Bt Br frizduce

t he separ
effective volume of the cycle will remain unchanged, even if the cycle shape is re-

configured. Components may be inserted inside one another by two main methods, either
telescopic contraction or via a hinged/pivoting arrangement whereby the hinged parts are
configured with mating surfaces capable of some form of mutual co-operation. Collapsible
cycles are naturally concerned with reducing the cycle weight to enhance portability of the
collapsed cycle. Correspondingly, collapsible cycle frames are produced relatively
diminutively compared to full size conventional cycles whilst the position of the seat, pedals

and handlebars are maintained by relatively long tubular telescopic extensions.

In their erected riding configuration, such telescopic extensions are prone to greater flexure
and inherently offer less structural integrity than hinged frames. Hinged components can
form a sturdy structure when erected, whilst offering reliable, repeatable and reversible
constrained paths for the components to travel between their collapsed and erected
configurations. However, without appropriate recesses or apertures in the frame and/or

wheels, hinged collapsing cannot yield a reduction in the total volume of the collapsed cycle.
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| ateral, |ongitudinal and vertical cycle boundary planes. Preferably said
four steps include pivoting the steering nechanism front wheel, rear wheel

and seat wohoioebsigl |y closer proximty to the frane. Dipggdeandaass | n
prior art collapsing cycles include; requiring numerous steps (nore than

four) to reduce the volune of the cycle in all of the three mut ual |'y

ort hogonal boundary directions requiring a.co .i tion of piveoting and
t el escdpiordesdes %’??se“/’{‘%e 149 Fé’ffseéteaﬁ‘goé 8@16%{;%(%5’1%3? BEHIS Bsecgsn{é’
aspect,, the

st oA Jrale upnREdbart heRlEl s e R PR BP0, Mot BB

rom an erec r|d|n |gurat|on

to a Cc% ﬁ%’%ﬁron I/'srglgﬁétf’rcﬂﬁ v¥l'§-:-%'l dr gk éé}ﬁéjnt'd}c% '#éh F%nﬁm%rom Stlon’L -as

pivotin rane rnto mutually closer ty about a

first Vﬁé&ij 9@9 § é}écmetvgﬁﬁeléés lteﬁ;%ea%‘%esﬁétgntkaﬁp Qfsable%ﬂﬂﬁ@rﬂ tHdl a&rre0bf t he

front eel eastpartl ally overlaps a region between said frane | ateral

boundargjthgt %eél had bdlin/Rideg oldiRoRé® T tHegspHeed 8N boikpsibIé Eycrareskaich andt ual |y
closer proxinmty about a third fold axis such that at |east a portion of

t he st apiveRGMERE hTRisSAMdrsviEes vbluoead paniuthely suited &8 Tecaviog dsupther aypeeli ng,
housing, or indentation in the frame, thereby preventing the steering
mechani oviaedlit ishaf satallecdiatetetr end thedangenwbeelfis preferabiphullessabout sai d
secondary axis relative to the frane; 3. pivoting the rear wheel and frane
into nutually closer proximty about a second fold axis such that at |east
one sai Actardiegdp sbuthanasPast. s Eﬁpoﬁﬁ@"'F‘@éﬂ?C'%ﬁ’éePUta'ﬁ ’loééiﬁ'ﬂteﬂé?t iPYOtiDg,
overl aps a regi on between said frane | ateral oundary | anes; orql ng to

an al t ehiRgtvoy G%B’é’éf‘t and, eeaacraght, fteicssepicone PRafgls, Gfa t(?:

col | apsh ﬁ cle. sg?stantl ally as hereinbefore descrl bed from an erect
riding EHA®S an TEMEHH'A8™S) col | apsed configuration, said nethod including
t he sequence:

Preferably, said front wheel and frame may be pivoted together to insert the front wheel at

least partially into a recess or aperture in the frame.

Preferably, when the cycle is oriented vertically upright, said front wheel repositioning is
performed by pivoting the front wheel substantially in the vertical plane about a transversely

orientated first fold axis.

Preferably, said rear wheel repositioning is performed by pivoting the rear wheel
substantially in the horizontal plané about a second fold axis, orthogonal to said first fold
axis. In an alternative embodiment, said rear wheel repositioning is performed by a
combination of pivoting and linear translation of the rear wheel substantially in the vertical

plane about a second fold axis.

It will be appreciated the converse situation with a front wheel of smaller diameter being
folded into an aperture or recess in the rear wheel may be achieved in a corresponding
manner. In all cases of one of the wheels being inserted into the other during collapsing,

some degree of lateral movement as well as longitudinal movement of the smaller wheel is
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1. pivoting the steering nmechanismand frane into nutually closer proximty
about a third fold axis such that at | east a portion of the steering

mechani smypoamidisoned i nside a recess, encl osure, opepchdp009b&hed, OfF
i ndentation in the franme, thereby preventing the steering nmechani smand the

attached steering nenber fromrotati on about said secondary axis relative
to the frane; 2. nd frane | cl.oser

i yoti f . I |1
oo o (A P St Skt Fh Bk A Rl o
d I f . the f t .wheel at | i.all [
pet veon BeHE Fredd TSyt PeuBaRTay (s Rdhe R bl AR B “Theel and
frame into nutually closer proximty about a second fold axis such that at

| east Oﬁ\%ccﬁ'gf.ng.t% %E%'éﬁ'\lboaﬂ%f!ﬁﬁé( ][égr%%lepig rélggsdbﬁ/aﬁi\écwgﬁ’lglab%t a ﬁiﬁ?é \I/(\}Qflafédiagl Iy

overl aps a redgi et ween sai rame | ateral boundary pl anes; |

seen thah yldearhy 8h& haRNg B2ebsHY folih@briehtates MtRe UéeicAl oRite WHeRghe LydkNs

rotation about the steering axis during collapsing by either first pivoting

t he steﬁfiiﬁg)rgap&amgmiémto a frame recess, or first pivoting the front
wheel into a franme recess. Preferably, said nethod also includes a fourth

step of pivoting steering nmechani sm handl ebars about a fourth fold axis

i nt o nMuiruahé gmobdisent, preosteating machdnisnmand seateare ol pivetibble about @ thiwgnfdldebar s
are pivoted into mating handl ebar recesses in said frane and/or said rear
wheel . Brisordtemativrly.nthet steefieg Haeehasisar andr eeatepriea sepATgtele PHPIROIE BROYaI d
handl ebar recesses by nmagnets. Preferably, the handl ebar recesses are

conf i guserpragdpidiaxas. Praierablyr therilied fojdsaxis isecatedion 1 sHPERRIA adiagentitre

col | apsed positi OQtoWhi | e t he handl.ebars are positioned in the frame

hand| eb3Pd PERRADALIO, BESEEPNHRY A% & DEHCYRE 3P t he af or ement i oned net hods

of collapsing further includes the step of: repositioning one or nore
f oot resﬁ 8 rna%{yt e Frgr?t.nﬁhéé?tig ré‘iE&é’%U X?rﬁkrgﬁga R 5t3hd Y ab&ﬂ'gicﬁg&ﬁ)ngg}yng
performab?g at’’any point in a sald - nmethod.
axis (or steering axis) by pivoting the steering mechanism and/or front wheel into a mating
steering mechanism retaining recess and front wheel retaining recess respectively in the
frame. The stability of the cycle is impaired during the collapsing process if the front wheel
and steering member is allowed to rotate freely about the steering axis. Inserting at least a
portion of the steering mechanism, front wheel and/or the steering member into the

corresponding mating recesses on the frame effectively locks the front wheel from such

unwanted rotating, stabilising the cycle during collapsing.

Optionally, the cycle may include a latch to releasably secure the steering mechanism
and/or front wheel in said steering mechanism retaining recess and front wheel retaining
recess respectively. Pivoting the seat and the steering mechanism enables the use of a
single securing latch. Preferably, said collapsing from an erect riding configuration to a

collapsed configuration is releasably securable by three latches.

According to one aspect of the present invention, the steering mechanism retaining recess

and front wheel retaining recess are respectively configured as a longitudinally-elongated,
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Preferably, said footrest repositioning is perfornmed by pivoting.
Preferably, pivoting one of a pair of footrests sinultaneously pivots the
ot her fookpHesionobiieM |1 be appreciated that the footrespegriBXod606267
i ndi vidually deployed in their riding position extended substantially
perpendi cular to the plane of the front wheel, or folded upright, :
substantially flush with the front wheel surface, The ,footrests nma | so be
pi vot al H’%’“@@&P@cﬁ'?td@éﬂH@Pe'§lﬁj€kpfttﬁ%fra?1ﬁe%pdb%{Oﬁg'ﬁéw'lalS@ﬁﬁ‘ ?’bmersﬂ%ﬁ“t neous
by noving.either footrest. In a yet further enbodi ment, a said nmethod may
includeﬂgﬁ@"g%ep of pivoting the seat and frame into nutually cl oser
proximty about a third fold axis such that at |east a portion of the seat
is posidl L RSl a recess, enclosure, opening, housing, or indentation
ir1trmaééégﬁg?ﬁgﬁggéopreventing t he steering nechani smand the attached
steering nmenber fromrotation about said secondary axis relative to the
frane. ARRUBREERES alrB¥BNbéaMilliBYatéd Usat BRe pRaht Jvemivn Gy &R Edhfigaledapse
froman erecCt riding configuration to a coll apsed configuration, solely by
use of giipés in0s Wwiddgasetyvof benfiguritipns, edseexpaptied on reléinli cegtaimimethods\eedent  of
t he various cycle conponents. As referred to above, the appropriate
posi t i osequenées protide bewredad pags, spead, fand/or kinpligityi ofullapsiige conponent s may be
defined according to the nature of the conponents and their interrel ations
with the other conponents. As an exanple, the previously given definitions
for t heA¢gosdting dadonee aspash clBE sPresrit ipYRStion dyeyidgs H@é@?op%lég'!a%\ﬁ‘s-%cﬁﬁfﬁ'ﬁnent s
and the like. It my, for exanple, facilitate identification of the
vol umet sykstandialic 8 Siereirefors Jespihed romAhERCt Geing Hfon fian 1,7 iGeepsed
col l apsi ng to, place the |ongitudinal bqgundar | anges of _each eel t he
ot er ol catigugtn e maped FpptYed fourney BhladtsE sBprdhal e hfier tn
whi ch t resent .iny i i f | east partially placing one
wheel i %gqrgle%gﬁ'gﬂ%arl ?ﬁ&;&l%ﬁoar' °§°‘§h@’§§’|§)&aﬁ¥1§¥’8§£t he frame. Thus, according to
one enbodi nent, said |longitudinal, vertical and | ateral boundary pl anes
respect P%?ér&b?%fahnﬁurt §8pd ALRHEpiIVEERS tHeBdtedtig hedHinlsHliffdat whedIr Ral Whes of a
t errai n- engagi ng

and seat into mutually closer proximity to the frame.

Disadvantages in prior art collapsing cycles include;

e requiring numerous steps (more than four) to reduce the volume of the cycle in all of

| the three mutually orthogonal boundary directions and

e requiring a combination of pivoting and telescopic actions to collapse the cycle

components.

According to one aspect, the present invention provides a method of collapsing a cycle
substantially as hereinbefore described from an erect riding configuration to a collapsed

configuration, said method including the sequence:

1. pivoting the front wheel and frame into mutually closer proximity about a first fold

axis such that at least one said lateral boundary plane of the front wheel at least
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annul ar tyre incorporated in each of said front and rear wheels. According
to a preferred aspect of the present invention, the cycle is collapsible to

a conpactwe sbfoansert configuration wherein said front waegksb/eRRENT
menber is releasably hinged to allow the front wheel to pivot towards the

franme. In a preferred enbodi nent, said frame is substantially arcuate,
configured and di nensi oned to n of the front

| .
wheel . Pref ePaIPYY Oerars a Zgqion ke gﬂg’ﬁﬁgﬁﬂﬂtﬁi%h]el Igt%fél gﬁ%{%&rﬁﬂ) N&¥'0ss- secti on

capabl e of acceptlng the insertion of at |least a portion of the front wheel

perimet er s‘? pivo ﬁ)?t gm%ns%ér}/nbgt gghaq1r§n¥ Snd e Wuﬂ;aﬂg%lo\%%p?mx[m{}t abdulg cycle

is collap transport con |gurat| eln the rear

portion of t P‘ﬁrdffE)ﬁ’i |§ ucfrﬁl f"ﬁf"ghé’t ?'p&%ﬁ otf%é‘jst'eg?'?ﬁd hfech&REm W 88sitidriedpi Vot

towards the and or t rame. Preferably, the rear wheel is

di mensi oned h&d@'é?é/&e%@eermaé@?e V@!b%ﬁdngtﬁodhﬁwgowhﬁdeﬂmﬂnlummédﬁamé gRk@syent
the centre of the front wheel In an alternati ve enbodi nent, the rear wheel

i s detachabl grevertirigithe stﬁerlhglnﬁ@héﬁﬁm\wﬂ the attadHed steerimg raardbdriftcne chtaticsi de
the front wheel. As the rear wheel need not be encunbered with a :
convent i onal abtaisaiddeicuedaay dxia selatbiedtd ¢tk frarhe;i ngs, either of the
above-described nmeans coll apsing the cycle by nmoving the rear wheel is
readi |y performed. STEERING Steering is self-evidentially a critical
par anet er df pgtngetheaedrovheehend famehrte nidealytairses prgxipity afyoutyp sgeond fold
consideration for nore than a centur The specific ?teerln eonetr and
associ at ed f PéfsuehhatAlledst oredsrid ’Br*é%’é‘ﬁ?ry PoRHOf &iF fe?rg‘!f%ﬁbﬁte@a YWrt her
later. In broad terns however cle steeri be, subdi vided into the
fol | owi ng br83@”@%&@@8??@éego%Bgé@egéﬁ W2 q%@%ﬁ¥ougﬁg¥8 0%t - indirect;
bel ow seat - direct, and below seat - indirect.

According to an alternative aspect, the present invention provides a method of collapsing a

cycle substantially as hereinbefore described from an erect riding configuration to a

collapsed configuration, said method including the sequence:

1. pivoting the steering mechanism and frame into mutually closer proximity about a
third fold axis such that at least a portion of the steering mechanism is positioned
inside a recess, enclosure, opening, housing, or indentation in the frame, thereby
preventing the steering mechanism and the attached steering member from rotation

about said secondary axis relative to the frame;

2. pivoting the front wheel and frame into mutually closer proximity about a first fold
axis. such that at least one said lateral boundary plane of the front wheel at least

partially overlaps a region between said frame lateral boundary planes;

3. pivoting the rear wheel and frame into mutually closer proximity about a second fold
axis such that at least one said lateral boundary plane of the rear wheel at least

partially overlaps a region between said frame lateral boundary planes;
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Sel f-descriptively, the above category descriptions respectively relate to:
the position of the steering nechanism (e.g. handl ebars) with respect to

t he vertiwahoasriigkon of the rider's seat (i.e. above opchgabainvbdigesseat)
and whether the rider's steering inputs are nmade directly or indirectly

(e.g. via linkages, gears, pulleys etc) to any elenent, structure or the

li k . g.. handl eb I wh Kk t

e i B R R LirBlegp e e el P, o
t f th t t t t

cat egor Pt TR SE SRS ST B I ME Y R EﬁiP”ﬁ‘Y"a e deeth§ Hendifmner, (i 0

the for rrgﬁm%?ﬂg? ssagrdfrgt .ﬁg‘ﬁﬁ%f% Q\ﬁmregﬁnt\éaa{ %da%t%%"he latter. Wilising

above- s3] ect st ring prOV| i shed benefits of
sinmplicity, rellablllty and ease of use. Nbst rlders are conversant with

above- Spl%tf?rgblge%taldsH%ﬁ{ddnglﬁufﬁbluaééldé b stdp aF btihg $tbérirgr afdchadienl fork

and are ab o readily transfer their skills to other such steering

nmechani garkileddP\ad&lt a fdmﬂﬂdwaa")&s'ﬂlﬁﬁﬁmum@IIdeGsérwa)ﬁrm’;Swmmedfan@ rigid,
entangling, potentially injurious obstacle to the rider in the event of a

collision, or rapid deceleration sufficient to project the rider forwards
i nt o t hprdferablyebaidshardEbarss iamspivoteddirmmm'gnlgpndl@ae re¢asses dersaidsframﬁown
over, or into, the handl ebars invariably result in |njurg primary cause
of suchandipusdieeear whehke neabiemboginegnt: the hendigbars @rertrleasehlirptainegdn faide of
t he handl ebars as theé pitch forwards. Entanglenment with the handleb rsis
exacerbh@'?fﬂlet@y regessey bY B1AgReiSf Ft’rﬁf?r%@bd[!‘? aee e'@?—."aﬂecﬁﬁsﬁf%ﬁ‘é” 198(F(9r§“° nd
cabl es hts, bells and the . bove- sea r teering.
is al aﬁj&q?e JRa% Mhseh fs\/Breé(Ff'tEP é‘?rf‘v'%‘?ﬁ?fa %%'%tﬁ @'@P%eo% rp8 ﬁl %Fatl on
speci fi revent ff rating handl ebars p05|t|oned
ﬁ?rgh S ?rls?epossﬁlg (f Wdh ?@% I']a?ng elogre eXe &

at or I'rect €ering involves sone form of
translating steering inputs fromthe rider appl ied to handl ebars, |evers or

the i kFré?Qlﬁaﬁtet Ietag'le d gthe lflofehfenibed I%Q{h%d§to?%6ﬂéiﬁln§9fﬂﬁﬁér inéled et hei r

typi cal gat e con |gurat| on, such steering mechanisns are often
enpl oyegebra,f‘recunbent cycles. As previously

e repositioning one or more footrests and the frame into mutually closer proximity,

said step being performable at any point in a said method.

Preferably, said footrest repositioning is performed by pivoting. Preferably, pivoting one of a

pair of footrests simultaneously pivots the other footrest.

It will be appreciated that the footrests may be individually deployed in their riding position
extended substantially perpendicular to the plane of the front wheel, or folded upright,
substantially flush with the front wheel surface. The footrests may also be pivotally geared

together such that they both raise and lower simultaneous by moving either footrest.

In a yet further embodiment, a said method may include the step of pivoting the seat and
frame into mutually closer proximity about a third fold axis such that at least a portion of the

seat is positioned inside a recess, enclosure, opening, housing, or indentation in the frame,

38



illustrated, several characteristics of the present invention enhance its
efficacy for urban usage, particularly as a collapsible cycle. Fbmever

such charggbgdedtdgs are largely unsuited for recunbent P@fﬁkf‘ﬂ% 006267 | need
for small, conpactable franmes, enclosed drive mechani sns, ? VI si bly

riding position and agile manoeuvrability are not hall mar ks of recunbent
cycles. Conversely, a low reclined aerodynam c seating position, high speed
capaci t $hesehyl pseieniing thenstesring meianismang the @ttashad siegriRgsPemRer fiam mpaljen
danger ous for_ urban usage. Consech?gntl , above seat, indirect steering

nmechani 3heutsaid 51?6?“%%?1"%&?'?""@% f38F col  apsi ng, urban-focused cycl es.
Utilising bel owseat steeri ng bot h di rectly and i ndi rectly of fers

ignifi f b |
comut i %Empégﬁpqp DA 5"&3’?5% b PR cROGIRES 1§ pleloRbf an BN rlitg2" ¥ @
consequg rlif(lg% li¥%n tg% P s%g bdu%oncéalég*@ﬂu@@v & b A I\A%éé)%&tnérﬁ/e

aer odyndni S arag. ase, larg ont and rear eel's, and a sem

CrOUCheﬂeléﬁ ﬁbl@%r Qlﬂﬁri\épfn@? rNB\ftheff\t Bhé K/Qifblﬁfcyi:ll%%oﬁ'\‘p@ﬁén@ wei ght borne by the
arns are counterproductive to configuring a conpactabl e, manoeuvrabl e

urban cycle, providing high rider visibility and awareness. In the event of

a rapi dadecrlrelab iadbvs uhé iapbRipriateOpdaitiopily fohther belerdalyoplansd fr tieervatimiss eat |,
whet her fromrider braking and/or accident, it is highly advantageous for

t he ri deyclé @ompordite riay beé siebnet acasdihy tathd oaturee nf tregtemportents amd thedr
steering mechanism This requires a fundanentally different steerin
conf i guirdérredations withitee pihgr cpmpertents. As @nexanpise e RIGWPEsly givg Hefiitions for
steering mechani smout of the forward path of the rider requires the
st eer | néentewti@NH A" VIREIHPRAIOBIPABS FovRng aéﬁﬁ@P"G&o%?rﬁ?faPOfaﬂf%% a%q ¥e g e

positioned behind the riders, torso and This ¢ | i catl ons
for theMm@i Jer m¥amRls sfaeiitaln identifications Py ﬁh Vo\/dé"?t”%sregwg'o t8 $| WR

h h I
Conf ouPRPBRTCENIGEMOER Sl eEDed PaMmAG assrf*oﬁan'fﬁfou“é*/?&%r%&egf “any
manual | tad? S/Egéleaq the ?a?éﬂapgddg%céﬁHé ?&Etu%%@ JI'Iqiget‘égtﬁly illustrates the manner in

which the present invention is capable of at least partially placing one wheel inside another,

and/or a wheel inside the frame.

Thus, according to one embodiment, said longitudinal, vertical and lateral boundary planes
respectively define the lateral vertical and longitudinal extremities of a terrain-engaging

annular tyre incorporated in each of said front and rear wheels.

According to a preferred aspect of .the present invention, the cycle is collapsible to a
compacted transport configuration wherein said front wheel steering member is releasably
hinged to allow the front wheel to pivot towards the frame. In a preferred embodiment, said
frame is substantially arcuate, configured and dimensioned to mate with at least a portion of
the front wheel. Preferably, the frame is substantially U-shaped in cross-section capable of
accepting the insertion of at least a portion of the front wheel perimeter and, optionally, the

drive mechanism,
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- below the rider's seat and/or - rearward of the rider's back and/or -
below the rider's thighs and rearward of the rider's cal ves/lower |eg,

and/ or - |wbebhd)ydoysigut side the width of the rider's torsecragyodeskeoperated
steering mechani smbeing - easily detachable fromthe feet and - positioned
bel ow and/ or rearward of t he feet/lomer | egs. Pl acing the steering

mechani sm | ateral | ¥ out si de .t unw el dy

st ruct ulnePrtsrerBbegimEnt qyglegﬁ 8%' a@#%hta?%cérﬁg#tﬁicﬁ Q?gPHc?%F%%gt"\M vﬁﬂerem
consequ%%tcrggg‘ g&g%g?ﬁgmg Osbrefegggtglo%% 89{%' uBM ‘th TF&é? Wi l QJOH%} tB\WSFd@ i's no

I NSur nNo a contigura IOI’l 'S not as

attractyyue Both %rhé/grr @tffa\ﬁ?’es SiElab eqwehpera?Wﬁeel'—@%éﬁ@oﬁébetoS&%Wﬂhgg

mechani sm al so has ergonom c conplications for the user to

easily 5|9@tcah@é\dtocgé‘tpfo%oﬁé’tﬁ irtidRe bl HjEBAh el SdntleNbOUEh frohewhedll TRR@e of
steering novenent. hough foot operated steering is a viable nmethod of

directi aibrﬁﬁmaré?ﬂxbd‘dﬂﬁeﬁthmenéélsﬁﬁéell@u@mhm @iphiblerof WeRgSieRioved Gon the
conbination with manual steering, it is primarily suited to non-mai nstream

ur ban ugage.andficeddskichhé fronteshesnd As thereakwhedl need hodiprerduatbesedwith ag ar e
explored in nore detail in previous discussions above. Therefore, for a
pri mari tghventimal whaigedrivec bed dseccidted dfittings, sitber ohthemabbemiieseribetimepnshe
rider's shins and below the rider's thighs offers the greatest synergy of
er gonontalapsing the exetel byameviniieirgen witeed isaeadithrenoEBed.  Thus, according to
one aspect of the present invention there is provided a cycle for use by a
rider over a terrain surface, said cycle including: - a frame having front
and r e&TEEBINGI ons; - a seat attached to the franeg;

Steering is self-evidentially a critical parameter of cycle performance and has been the
subject of great consideration for more than a century. The specific steering geometry and
associated frame configuration of the present invention is explored further later. In broad

terms however, cycle steering may be subdivided into the following broad categories;

above seat — direct;

above seat — indirect;

below seat - direct, and

below seat — indirect.
Self-descriptively, the above category descriptions respectively relate to:

e the position of the steering mechanism (e.g. handlebars) with respect to the vertical

position of the rider’s seat (i.e. above or below the seat) and

o whether the rider’s steering inputs are made directly or indirectly (e.g. via linkages,

gears, pulleys etc) to any element, structure or the like (e.g. handlebars, levers,

40



- a front wheel rotatable about a primary axis and attached to a steering
menber, sai d steering nenber being pivotally attached to the front frane

portion fWo 0f@y41@n about a secondary axis orthogonal perfipideichéRr Y
axis; - a rear wheel, rotatably attached to the rear frane portion; - a

drive nmechani smoperatively coupled to the front and/or rear wheel; - at
| east one footrest on the front wheel; - a manual Iééoperabl e steerl ng

mechani sm cousekar the lika) @ rivab the sieerinermpebeiatiaehed todhe frepioieehg mechani sm
S conL%gurgd and pO?ItIOﬂgd to provide a substantlally unobstructed or
unencunbered r f th bl id I
con’ gl SiTeRt AERARS 5 dBs PLoSSTORVEHoT o BT eoR THEPCPbEo R At Pow ¢ h
said st d foot t_wh

posi 1 GG Thes it Gk c2RBY TolPNE PRt aPobiR 180N ERY St iTestPon
whi | st er |tan'( Q%rﬁhe?%g‘éeggnﬁ 'aq%re%of@n{;iart&f’v 40 Jﬁ@?ﬁfé?l y reach the

terrai ace stat ccording to one enbodi nent,
said st eer| ng mechani smis positioned bel ow and/ or rearward of said seat

Prefer le%m%sa%o% %E@terdlrggt BReAY ipPdlidRCinddgsl @simlishedl béyastied 8P aimsplicity,
positione el ow and/ or rearward of said seat. Preferably, said han I'ebar s

are cenbiizblity aﬁmélégee@r_ Jse. st rifiéra e Eomvereind with mbabegtatadirgtipdtesrirgrsuchxi s.
I n one enbodi nent, said quaternary axis is co-axial the secondary axis (or

st eer i n@nakbars. atfickéc ta teyfrortaittbeh forkllapblaare abiee tad resolila tradsfer theirtdkdis to
secondary axis by a stem The stemmay be configured in any desired form
e.g. a aiimrtsacl steesing meaghanisimar Howenesi gigadvantages irasiet the faregeace of aHlid,i ke
and has the effect of noving the E)05|t|on of the handl ebars closer to the
rider temiangling maﬁtbaﬂwurmSoth@c eatp egtdrrninctiel §verb P actlisian; e rdkider i ng
I nput . Locating the handl ebars beneath_t he sea st em|
nat ur aldeﬁ@ﬂ%“PBrﬁLﬁéﬂe’Eﬁ@r%fPleB'h the, ”fjﬁr farvaeds: 'é:‘ ¢ gheai‘é‘adlﬁg % Eﬁ'oﬂﬁsqrr essed
ei t her t he .t orso. with

P er ! e wheinS BN highr duet & Hth Rbadihatt laRdeiy 45 Rur). "

A primary cause of such injuries is the inability of the rider to move their legs free of the
handlebars as they pitch forwards. Entanglement with the handlebars is exacerbated by the

presence of the associated gear and brake levers and cables, lights, bells and the like.

Utilising above-seat, indirect steering is a largely unattractive alternative unless the cycle
frame configuration specifically prevents the rider effectively operating handiebars
positioned at or adjacent the steering axis. Indirect steering involves some form of
translating steering inputs from the rider applied to handlebars, levers or the like adjacent
the rider to the pivotable steering member. Due to their typically elongate configuration,
such steering mechanisms are often employed in recumbent cycles. As previously
illustrated, several characteristics of the present invention enhance its efficacy for urban
usage, particularly as a collapsible cycle. However, such characteristics are largely unsuited
for recumbent cycles. The need for small, compactable frames, enclosed drive mechanisms,
highly visibly riding position and agile manoeuvrability are not halimarks of recumbent

cycles. Conversely, a low reclined aerodynamic seating position, high speed capacity and
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steering nmechani sm bel ow and behind the rider's entire body. Consequently,
in the event of an urgent need to disnount, the rider may sinply rel ease

t he steerwpofapkag sm and di smount forwards or even | apeiabiogewbcirout
becom ng entangl ed with any part of the cycle, including the steering

mechani sm Moreover, the upright riding position and high visibility and
awar eness afforded by the present invention places the rider in an

excel | dPn9 ISirignCgi syitability @e raither AHimaPATEHRINEYSy J3RFETPHR T tYBAD U538 venent
on foot., In order to place.the handl ebars (or equival ent%.at tggqjid al
posi ti SrPnegauetive 8808y Sedfe Indirget stegring JReLRPISAY AR MPhh PHEAY: ‘?engoraxi s
to the hEndI. ebars fp}rovi aes a sinple, reliable configuration to transfer the

r ot at | SAAGPSHAG SFRBRTOHSeHBEFS der to the steering menber/front wheel . As
previously stipulated, in one enbodi nent, the steering mechanismstemis

renor Gend eSSy, G Rrelh e bR, P RRR SRR T Ly

menber end attac toap ars at the other

di stal fngpaf deSigh! Pfficdar) BRSMRAMBEESIaPSinG TybiBe LrBSH ik
menber ,ﬁtﬂgﬁﬁ?égeﬁ%%%(ggd t@ ’cﬁangjea@he direct Pon 0 Iﬁgn | ebar rr ot e;lti 8n to

cor r espRBE n¥t htolldRigl 8péddthdr cBRdequBRRdily tHY Bédddor a ldaektiched bogjepmitahe t he
necessary degree of rotation of the front wheel, the arc circunscribed by

t he handIn@ihigiise adrotiyrandd dtagl A fthgafheettmss| larget foortt laed semevhiaris, anda seyi be an
unconfortabl e reach for some riders. Consequently, adding a bar end

handgr igooumhed i linigo positioromitbra gadionf ofetiehridgr'shweighkbameoky éhe armedl are hass
around the outside of the riders thighs and/or buttocks places the bar end
handgr iqeunterrepdintive i exifigHENG 8 Fonpactablge Magopdhdgble WRANGFHR: ProWdingRigE of
steering nmovenent. According to one aspect therefore, said handl ebars

i ncl uddidgnVigitityyandkaVvaienasson ori entated to extend around the rider's
thighs. In one enbodi nent, said handl ebar outer end portion is oriented

substanti al | orj zont al rall?.t sai d_st % i e ood
the shdbdPervenc SrovAesiastear B B supk ctunly BSmiERERLy
range i M AU MG HAY/ELatlRicht, iti€ nldf SHBRLADLIA theideR RI00abIe
sections.” Ih a ponpllne ary nmanner to conventi on cycles, the ends of the
handl ehgrfsRE i €A il without entanglement with the steering mechanism. This requires a
fundamentally different steering configuration to existing upright, non-recumbent cycles.
Moving the steering mechanism out of the forward path of the rider requires the steering
mechanism, and preferably any other potential obstacles to be positioned behind the riders,
torso and legs. This clearly has implications for the drive mechanisms and frame design as

well as the steering mechanism. Regarding the steering mechanism, desirable criteria for a

cycle configuration conducive to unobstructed forward dismounting, include:
e any manually operated steering mechanisms being located
- below the rider’s seat and/or
- rearward of the rider’'s back and/or
- below the rider’s thighs and rearward of the rider's calves/lower leg,

and/or
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conveni ent position to place any cycle controls, such as brakes, throttle
(for externall ypowered enbodi nents) lights and so forth. In an alternative
enbodi nenko pay@7ivat ernary axis is displaced from sai dpgtrBidosBeaeal €. I n
such enbodi nents, the steering mechanismfurther includes a transfer
coupling to transfer rotational novenent of the steering nmechanismto
generate correspondi ng rotati onal novenents of the steering nenber and
front wheel about the laferliydatsidedle widtmottthe ridarstorior ecti on as the steering
mechani sm The transfer coupling may al so be forned from nunerous

mechani sns i ncluding one or nore tie-rods, pulleys, gears, universal joints
(e.g. a phianyfogtigpriates stegngAeGAISTERE joints) or the |ike. The
transfer coupling may, according to one aspect, be at |east partially

encl osed by a portion of. saidf . |.n e enbodi nent, said transfer
coupling is configure®al %ﬁ%?ﬂahgwgonﬁh‘ceﬁgﬁac@l advant age, whereby a gi ven
rotational novenent of the steering nechani sm produces a reduced rotational
movenent of the st eer i gyRRow HHgoPteaRidaG: FRABANORE By be confi gured
from any conveni ent chanismin additional to handl ebars; including

| evers, pulleys, wheels or the like. It will be appreciated however, that
the st gq4diRg tHEE claRAhe MiASHisMOtenfyesRaibE Ithe QREhadfethe Nider okt create an
substantially horizontal plane as per conventional handl ebars, nor be

sy met rinkddidy staddtare e csigrifidantly breaiter. wiBth thay tedica xaynies ewitla cobsamuence for
mechani sm fornmed from cables and pulleys attached to nmanual |y operated
hand| esoathgafety and echriokuoabiitya Thas gathofighe dmaue iisreat insyrmewniableserigingarigi | y of
the riders' forearns) akin to dunbbell raises. In yet further_ enbodi nents
t he st cibsiacy trschha configugtion: ittpaehas attiagtive as Hgl altematives descsibadPeeike t he
formof a joystick type control positioned between the rider's |egs or

al ter nértqc@{*é'lwthﬁééqqr ing mashapsyRehiidtbe gides ago heas Fraogpmie “é’r%‘g'ﬁ?tﬁ’é‘ﬁﬁgr they

permt the rider's free hand/armto. be used.in_a varjety. of sporting. or
ot her ST 1A £3%9K rerenandganiol Bl YeTnS PeRIGEiEHEP IR i ange of stesing
movement. Although foot operated steering is a viable method of direction control for the
present invention, either unassisted or in combination with manual steering, it is primarily

suited to non-mainstream urban usage. The possibilities and drawbacks of foot operated

steering are explored in more detail in previous discussions above.

Therefore, for a primarily urban usage cycle, locating the steering mechanism behind the
rider's shins and below the rider’s thighs offers the greatest synergy of ergonomic, functional

and configurational advantages.

Thus, according to one aspect of the present invention there is provided a cycle for use by a

rider over a terrain surface, said cycle including:
— aframe having front and rear portions;
— aseat attached to the frame;

— a front wheel rotatable about a primary axis and attached to a steering member,
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The present invention enables nunerous different franme configurations and
constructions to be enployed w thout departing fromthe scope of the

present iWeedid@bsie The conpact wheel base, novel seati ngpgir885005806267
arrangenment and mni-farthing wheel arrangenent enbodi nents generate

different franme requirenments and constrictions to a conventional cycle. In
one enbodi nent, the frane is substantially arcuate with a central section
shaped with a rseilesteetng mespmndiaing pyotae atigelesd fretharoet framet prstion &oft
wheel . Preferably, the frame also incorporates recesses capabl e of

accepti ng i nseretation apout gsesondary ays aghgonal tosaikkRrimA @¥Rani sm and/ or t he

rear wheel. As the front wheel is the | argest single conponent, it will be
recogni sed that efficienc f c action during collapsing depends on the
i nteraction beﬁﬂ@éhw?ﬂ%Jpéﬁﬁ%y3&%38§hé edSﬂH%ﬁ%%P%*%ﬁd the front wheel. An
arcuat e-shaped frame thus offers an essentially mrrored profile shape to

the outer por tiop, gl 1RG CLOpl NEElod QealSESAPSHAL Kar RRbNG. However,

alternative fr s and'cons ons are possi bl e 1 ncludi ng an
essentially tubular framework construction, or laterally asymetric frame

where the frgntat?erég{&{efgg@ést\@h%ﬁbﬁme}égt ed al ongside rather than inserted
inside the frame. Further alternatives include franes with |inear, beam

and/ or extrusion shaped frane section profiles. DRI VE MECHANI SM5 As
identified earld@anudiopeiablecstéaiiane hamisragoupizddo vaidetkering endmiter
categories, 'userpowered' i.e. mechanisnms powered by the human user/rider
(such as pedal cranks) ornechanisns with a power source independent or

" ext er nal | y- phbareirediaidi steeriegt mectanisno is heonfigeretr aoerpasitiohed stoe beayidei @
notors, engines or the like. Mreover, the term"footrests" include any
fitting conf sepstantiaounpbstricted ougrancumbpregdegion frwardf theiligdergdess di ng and
i ncl udes novable (e.g. pedal cranks), cages, foldable and fixed rests.

Preferably, said cycle is configured such that a rider seated on the seat in operative contact
with said steering member and footrest when the cycle is in motion, is positioned in a
substantially upright posture without torso inclination whilst permitting both seated rider’s

feet to simultaneously reach the terrain surface when the cycle is stationary.

According to one embodiment, said steering mechanism is positioned below and/or

rearward of said seat

Preferably, said steering mechanism includes a pair of handlebars, positioned below and/or
rearward of said seat. Preferably, said handlebars are centrally mounted to said frame for

rotation about a quaternary axis.

In one embodiment, said quaternary axis is co-axial the secondary axis (or steering axis).
Preferably,’ said handiebars are displaced from the secondary axis by a stem. The stem may
be configured in any desired form, e.g. a unitary beam, tube, bar, housing, rod, element,
frame or the like and has the effect of moving the position of the handlebars closer to the

rider than the secondary axis for an ergonomically more effective steering input.
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As also identified previously, the drive mechanism may take nunerous forms
I ncl uding an electric notor, generator, pedal crank, pedal crank and geared

chain driwe.oiooesgal or external conbustion engine andpef/ase6Radi nation
of sanme. Considering 'externally powered' drive nmechanisns such as electric

notors, several alternatives have been explored in prior art cycles though
commerci al success has been nuted in conparison to the vol une of
user - pdpeating thentiandletaral beseathl they seatsplagefe thesadbra sFY SaRKRaPORIEIYI ace

t fl d by nb ff

{ ﬁafh'e%d?.p}age# ,%gdﬁ%%%gm rw%ﬁ.q‘ﬁms'yﬂaaﬁwzé’n%gééseﬁﬁ%?tﬁo&%*%@s@;toém%r G o

requires f wh

poﬂerf &pw@gﬁaﬂ@ oon&hér'»lax‘aé‘ﬁwﬁﬁéﬂ G et of it oviseT Gihels G it o b
sage, t

FN R e N S

por t abig @g;%&atn%& LT mo@.m, thé Wdigtnafr\{@ms@l J@&%@qhsm&&.n@rﬁe&%&nﬁlawct ly

i nf | ueiCe e cyc e wel ght e di sadvantages in prior art folding

cycle Q%H&Plt FaWardsadtl leh ea8ralIP witRai Rco®fig &ﬁérhq@é@wﬁb!@h?%aﬂfoff &id Bgtle,
conpar abl e functionality and performance to nocol | apsi bl e cycles, the issue

of ext gid\@linglthev&tgerrigUmbceRmiseh € Morésvenmtholuplightasdifg positish and highplisibititpt ar y
notive assi stance. However, the innate benefits of conpactness, |ightness

and perdndr amarecesac fff@ded blyythéf‘memsmmtlom\pmv:esdheEmiabllre aendedientritosyof t he
cycle to be entirely powered by an electric drive with a battery power

sour ce didposifiam fqrcaﬂladlsmhetlrmmcﬁgamgloamW@@@B’iQﬂfoat hubl ess front wheel
conmbined with a collapsible mni-farthing wheel conf i guration enable a
significantly smaller frane to be utilised, whi be s“%S cificall

conf i gup erler & Riaee the *eml@a&)(qr&s%elem@bthe. 'ﬂeww@rlo BHAcEeISAY 1BR nder,
i z;aggqe;nhzﬁ@%swgﬁfée R R M R
SR e M e
rTEChamvﬁ@eLSAér%éwously stipulated, in one embodiment, the steering mechanism stem is
configured with two distal ends, said stem being attached to said steering member at one .
distal end and attached to a pair of handlebars at the other distal end. As the stem provides
a direct connection to the steering member, there is no need to change the direction of
handlebar rotation to correspond with the desired front wheel rotation. However, to
generate the necessary degree of rotation of the front wheel, the arc circumscribed by the
handlebars at the distal end of the stem to the steering axis may be an uncomfortable reach
for some riders. Consequently, adding a bar end handgrip or tip to the outer end of each of
handlebar orientated to pass around the outside of the riders thighs and/or buttocks places
the bar end handgrip in closer proximity to the rider's body throughout the range of steering
movement. According to one aspect therefore, said handlebars include an outer end portion

orientated to extend around the rider’s thighs. In one embodiment, said handlebar outer end

portion is oriented substantially horizontally, parallel to said stem.

It will be understood the shape of each of the handlebars with bar end outer end portions
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easily found in the volume of the larger wheel. This also obviates the need
for drive |linkages between fol ding/ pivoting conponents. Consequently, it

woul d be wdva@eaeus to drive the rotatable rim portiopc@figidigodsasaer
wheel by a drive nechanismlocated in the sane wheel. This applies to both

external and internal powered dive nechani sns. The avail able inner vol une
of the | arger hubl ess wheel also enables other fittings and nechani sns from
t he drimay mengeafors gontinuduslyscurued daisedo tye gabstaplialy i gona| fHeplonsgda@s and
the like to be enclosed by an appropriate covering. This not only provides
a snoottPmuimentasy mamner dAdeyVeninal SHCiep.othedepes aP%o‘hﬁDri‘ S P Vé& 2 put

al so prevents unwanted interference w.t rider h ot .hi ng.

I t he or {r . .cl
ACC?)I’ giwv?@e@n@%{?ﬁe@t Plgee @RY% ﬁyFlss%‘?er%\féﬁ? inPrekes etFni'ogt\epr%FggHw Yeycel e
including: - a frane Vi a,front and rear portion, - a seat attached to
t he fra‘?fg‘,’e"?d Smhﬁ%WEEG?FQ%%?n%%gq Mth a rotatable outer rimportion, said
front wheel being pivotally attached to a steering nenber for rotation

about g, (Af ati@é(i?a(ﬁ)'r[bgﬁﬁieq\t, ﬁ:e&&éigrngﬁ/’@? isRfdpitedliiont B5d sEéérihﬁ'%nbl!égﬁ\t

frame portion for I on ‘about a secondary axis orthogonal to sai

pri mar ys\,lﬁhie%bddirﬁerﬁé,im@ STERAAG MM RBR fitharahdudedUp kriaBsfeOchlpiing toftanstbeel ; -
a rear eel, rotatably attached to the rear franme portion, - at |east one

f oot r esfotdtiBniinmolemeit vhaed Wiedrign meahshishhi e geBarb@n icomespdndiag plotatiohal t he
outer rimportion to effect front wheel rotation. Such a rimdrive

conf i gumatdénents sf td\vsiedrmganerabénarubfrbntestieet abdut diné secamdetyamiis imsthe saote as
electric drives, and to self powered drives such as pedal crank nmechani smns.
Pr ef er aditegtiorsas theditéeriog machanisem i s operatively connected to the front
wheel for rotation about a tertiary axis, parallel to said primary axis

The transfer coupling may also be formed from numerous mechanisms including one or
more tie-rods, pulleys, gears, universal joints (e.g. a pair of Hooke or Chobham universal
joints) or the like. The transfer coupling may, according to one aspect, be at least partially
enclosed by a portion of said frame. In one embodiment, said transfer coupling is
configured to provide a mechanical advantage, whereby a given rotational movement of the

steering mechanism produces a reduced rotational movement of the steering member.

The steering mechanism may be configured from any convenient mechanism in additional
to handlebars, including levers, pulleys, wheels or the like. It will be appreciated however,
that the steering mechanism need not necessarily operate in a fixed substantially horizontal
plane as per conventional handlebars, nor be symmetrically attached to the frame. By way
of example, a steering mechanism formed from cables and pulleys attached to manually
operated handles may be moved through a range of complimentary motions (primarily of
the riders’ forearms) akin to dumbbell raises. In yet further embodiments the steering
mechanism may be operable by a single hand. This may take the form of a joystick type
control positioned between the rider’'s legs or alternatively positioned on one side of the

user. Such embodiments may permit the rider's free hand/arm to be used in a variety of
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Preferably, said tertiary axis is positioned within the first wheel
eccentrically fromsaid primary axis Preferably, said tertiary axis is

| ocat ed bgbweamotfie primary axis and a rearward porti onpefrbhrebiceét wheel .
I n one enbodi ment, the drive nmechanismis coupled to the outer rimportion
via one of nore gears, belt drives, chain drives or the |like. The above
cycle thus provides nunerous advant ages over conparable prior art cycles.
Front weeatingloi etherdctivities, ©/a Inaildeliy?igs a conventional external rear-wheel
chain drive to be omtted whilst also sinplifying the di nensional,
structural and geonetric requirenents for the frame. However, driving the
front VFRAME GONRIBYRATIN, p| acement of the drive nechani smat the primary
axi s places constraints on the maxi mum practical wheel size, seating

posi ti and noeuvrabi lity. The ec i | ace f [V

mechani %{Sa?r@é%vgé't'?%%@aé)l%%%wec%ﬁ ﬁ@g'@é‘%ﬁggga ﬁ@%‘r\ongﬁtnp mb;%g‘fé{éd cyg%sntto wheel
size tq b LQy At . Y t ) Ca Led ent
ol acerait STVl Aol aBuhinG R I SeBft of ngThst SARATDERTY cBireh® O™ e
ground and i 18 rder -seéﬁnqﬁtééri@e affAR§&ERéM! 8Ad SRRFAHNIRY tvﬁfe@ﬁtdrhéﬂﬁé%bme
configurations are possible. I'n one enbodi nent, a single external drive
mechani sHbHMAEMS Sgeretdty RIifRIUR! frirfle Re§lIremitnts apdtconsritkas wheadosventional

Al ternatively, separate external drive nechanisns individually drive both
the fragjcleand rear wheel. These enbodi ments both give all-wheel drive to
the cycle, thereby potentially spreading the notive power between both
wheel s reducing the |ikelihood of wheel spin and inproving traction. In the
| at t er lerdmedimimstimentt thel feame fsf sbstaatialyggrevate withea) gerieah egctisn shreedwdh @ i ve
beconme inoperative. In a yet further enbodiment, solely the rear wheel

be poweteeessserespendieg teathediuter perimeter i ie froaigvigedy iFoeferaply. heskipme A'so

di fference between the main 'user-powered . dri nmechani sm i.e. .a r‘E)edal
crank, BFRIPPIRESS EBERETGTaFPRA \Rgraé pt'&?i'O\%e%'ngﬁP%rfge‘?r@gt figmber, steenng

mechanism and/or the rear wheel. As the front wheel is the largest single component, it will
be recognised that efficiency of compaction during collapsing depends on the interaction
between the frame and other components and the front wheel. An arcuate-shaped frame
thus offers an essentially mirrored profile shape to the outer portion of the front wheel to aid

co-operative mating.

However, alternative frame shapes and constructions are possible including an essentially
tubular framework construction, or laterally asymmetric frame where the front and/or rear

wheel is pivoted alongside rather than inserted inside the frame.

Further alternatives include frames with linear, beam and/or extrusion shaped frame section

profiles.
DRIVE MECHANISMS

As identified earlier, the drive mechanisms may be divided into two categories, ‘user-

powered’ i.e. mechanisms powered by the human user/rider (such as pedal cranks) or
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requirenents for the rider's foot placement. Pedalling a pedal crank
naturally requires the rider's feet be | ocated on novabl e pedal s, whil st

" ext er nalywp-pRrad’ nechani snms enable the rider's feet ptj@/lﬁgmgyb@@@ﬂ on
sone formof static footrests. Due to ergonom c considerations, the

position of such footrests may substantially coincide with the desirable
position of a pedal crank. Again, although not reiterated in each instance,
for thenechiapisofs witndatswsrtspurae l@ﬁ@mﬁr@ebboruﬁa@frﬁ%@ewwﬂ Leepdp@atstheo t he
position of footrests and pedal cranks are to be in refed a "be:H-!ﬂ%

i nter cg&@d@@ﬁﬂ%‘c'@ﬁ&éi?ptr'\ﬁ/rﬁ'é?terseﬁ'ﬁﬂ"i‘%ﬁ ¢nthe e tMerepyer gt WhtfP%{F
P
a°¥féﬁtamcajﬁé{gd%ﬁw%~3@e%3€pé T RS T URE e 913 °“’res5'ﬁ§aﬁéhvi%fm%*‘°av9 bban
cycle is de den f di f
Rg$ kﬁ?ogﬁegn%l%bbe &%f%(reﬁ re yperior riding perfornmance is

usual I rer eels, particularly over rough road
surfaces. Hovvever i n urban environnents, V\/m | e the road surface may be of

vari abl |f|éQﬁ Egv%ﬁglpo{h%sdnvg%g&aﬂ&% Rl 95k REAEDSs fbrins McldGiRg =l |y of

a high's onparison to off-road surfaces. Thus, an urban-specific

pedal - p&é@ﬁ@%cﬁ&c |g%n€ﬁ¥orubbbélséaﬁmﬂ>éo%i cHdHReAnc Igéeﬁedtdswerh Aiva intephdl psrse
col I apsi bl e cycle.” A practical constraint on m ni mum wheel size for urban

use i s ddéthalidombobesl erignesaidiorcing tbhpiratisgef damerount / di smount acurb wi t hout
unseating the rider. However, for pedal crank drive nmechanisms it is not
possible to utilise the mninmmpractical diameter on wheels driven
di r ect | Gorixjdeting e'ektearaiy np@derpd ddiive magdhanshe  sucinias| elegtrie meteis.r eelvefralr
efficient pedalling by an adult human defines a m ni num practical wheel
si ze bedlternaliMes havehbegne gupleredsip Rf@htaécﬁycleﬁéh@#%u?ﬂj“mﬁ&’%' isgaress| RAschieNng
cornering. Conversely, if a cycle enbodi nent with a] eg g cY\,heelj di aneter is
desi r ednUtgdd:pRIPRATSED 4P tf@r%{ﬂ%@%ﬁ?f@%@@é oputicaplredabyase ThaLPAAM si ze
possi bl e wi t hout venting.the r er fromefficiently o at i edal s
and/ or Pbéb’ﬁh r?gn'laﬁée?@§%ﬁ%aq:épn '§§E‘ uénced %y a comcnmatlonyof ReloRs 'ndf d‘rQ&Iyp
associated to the drive mechanism. Primarily, to have an effective external drive requires
adequate riding performance, which in turn requires a sufficiently powerful drive with
worthwhile endurance. Moreover, when focused on urban usage, as discussed at length
above, this is inter-related to the effectiveness of collapsing the cycle. Cycle performance
and the portability (and thus viability) of the collapsed cycle are both directly influenced by
the cycle weight. As the disadvantages in prior art folding cycle design invariably lead to
heavier collapsible cycles offering comparable functionality and performance to no-

collapsible cycles, the issue of external drives (such as electric motors) has focused on

supplementary motive assistance.

However, the innate benefits of compactness, lightness and performance achieved by the
present invention enable embodiments of the cycle to be entirely powered by an electric
drive with a battery power source. In particular, the packaging advantages of a hubless
front wheel combined with a collapsible mini-farthing wheel configuration enable a

significantly smaller frame to be utilised, which may be specifically configured to mate with
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The use of an eccentric drive mechanismposition in the present invention
di spenses with both these limtations and permts the opti num wheel

di amet er we bfy/wedigcted for both externally-powered andpgs8B2009¥Rped drive
mechani snms. Locating the pedal crank in an upper quadrant of the wheel

enabl es a reduced wheel dianeter to be enpl oyed while placenent in a | ower
guadrant enabl e the use of |arger wheel dianeters w thout conprom sing

pedal | ithe) efiapssde mheel-intwhesl gtenfiguietione Hilisingnithen avajalie \QIPE easide thet at e
the front wheel via a nmechanismacting on the P_ri mary _axis, this g&v%t ers

the cererietersif @ne obiher whealhmsefesablynthGriionhwhes)) stRestiRffedively arbisye

D ot or o Pyblesn BRBs. thiepstist AL FE e whegean PN SO aHG S eal e
ket IRy BREed e TSty Ryt VR 1B, of 3Fe Shnd RcRGNPANS, Rbst! €
crank; st o @6 Rlimd brahe 1EREPARELO D TH o O DpTERAI SR d R Re

orient ghe e%%ﬂv%%}t %Zdill@fpi%t%kbomﬂolﬂeﬁ@.e GUniséé&’uém?,hﬁWBﬁmﬂé%!ﬁ:bﬁlﬁf;eaﬁEtodr ive

mechani smtmay 1n one or “nore user-sel ectable gears or sinply be

confi gurigd thd tdRatBbi8irROp&HiIGE BN the Frger wiae! 8 aldive Gysdhanism Ipeatamin thy sameended
for urban usage, a single gear ratio does not necessarily pose the sane

i npedi REYel.i ThisRipblesostf extemal and mgernalnmweired divbinkeshahismal Troe efdileble a
lighter and sinplified drive mechani sm capable of being enclosed in a small
housi ngnndrivobmee ehthedangenhyblédsewbiee! \adsoneruipiasi ather fitinds ang mephatigms framk
attached to a crank gear, is rotatably engaged via an internediate gear to
a dri vehegdsve mechanism, sughis batierias @e%'hﬂ@vnmgﬁ chaies. ek and thediks taldeve
gear may both be configured with a toothed en enent interface, or

snmoot h §Nclosed yaan srpiPRiate cayeringt elip aPLeRlY @é‘g’?dgqssa sEgqathy ader sHrtace t he
di ti f k. pedal rotati tch that of th wheel . t h it
R SR e N R T R e o
by dri Vrid?agoFt}ﬁ%irrcziorfﬂiRgc?rti on directly from

According to one aspect of the present invention there is provided a cycle including:
- aframe having a front and rear portion,
— aseat attached td the frame;

— a hubless front wheel with a rotatable outer rim portion, said front wheel being
pivotally attached to a steering member for rotation about a primary axis, said
steering member being attached to the front frame portion for rotation about a

secondary axis orthogonal to said primary axis;
— adrive mechanism operatively coupled to the front wheel,
— arear wheel, rotatably attached to the rear frame portion,

— at least one footrest on the front wheel
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the gear crank if a satisfactory gear ratio can be achieved. To further
ensure the coll apsed cycle presents a sleek sealed cycle free from exposed
chai ns, ggens1ANGskhe i ke, the outer rimportion (and @ag$aBr@b/Esk26H 1 ve
mechani sm) may be enclosed in a common housi ng extendi ng about the front
wheel as an annular ring. Preferably, the steering nenber is attached to
said annular housing. It will be apparent to one skilled in the art that
t he steeri ngvheeeibeaidatrivactesbatismds coupldd torthe aptee immeytianeogffeghfront wheel
configuration with the arns of the fork passing either side of the wheel,
or alternatirotetign.an asymmetrical attachnment on a single side of the front
wheel . Lubrication oil, entrapped dirt and the like typically associated
wth exgosed external _chain drives are thgs fromthe ri

hi el ded der,

enabl i n§UEha rebatvgonfiowationiis agdvaniagequste °‘6‘fne"léee’P%§’gWeé“%hé'ws\ﬂnst%‘%htasri sk

f soiling,. Pref h L ion inel or i hed

o oum Eltfis ey oRa st TyeTe SlidkisTbp St ksl chd Metfansfls, | ® 211 ached to @

di scussed above, front wheel drive pedal cycles with the pedal crank

passi ”QFPJ?%U%sLiQ%ﬁ%irﬁ@éh)éPéﬂ & SRkl Epretig 8fheabat Ahed Ab0KRathEET |

parti cul ar en starting fromrest. D'splacing the crank pedal rearward

from t hg, fitiaN 8RS pra‘HHIitggﬁidgﬁMﬁrﬁbxiKey benefits, including increased
stability (aided by an increased wheel base) and reduced torque steer.
Ergonom c constraints on a front wheel pedal drive cycle with the pedal
crank t Praje@blyt Baiar fertary arisi is pastfivhee swithire thd st wheebecpadiidallyp iech said
substantially over the top of the front wheel. Although this provides good
Vi si bi | ptijmafyraxia t he very upright riding position, it increases the sense of
(and actual) instability of the cycle, akin to that of a unicycle. The
rearward disgl acenment of the pedal crank fromthe primary axis in. the

pr esent Preferhlyi sid éertiany exisds focaiad Retweem HIeRIENaTy SiSASA [earwrdmarian of

rearwards, thus providing greater stability whilst retaining the desirable
hi gh vi edfItpeeharact eristics and truncated frame. It will also be
appreci ated that several variants of the above enbodi nents are possible

}MO'; h g )lj ;'Iﬁ(if%gg ;eh%,b?ﬁ@];ern%n?h% hc?riv% pr%éé:ﬁan%‘n Fshgou?)"e%sﬁntrhei M@ﬁ%%ﬂiﬁ%a Ct%%l & may,

more gears, belt drives, chain drives or the like.

The above cycle thus provides numerous advantages over comparable prior art cycles.
Front wheel drive of the cycle enables a conventional external rear-wheel chain drive to be
omitted whilst also simplifying the dimensional, structural and geometric requirements for
the frame. However, driving the front wheel directly by placement of the drive mechanism
at the primary axis places constraints on the maximum practical wheel size, seating position
and manoeuvrability. The eccentric placement of the drive mechanism addresses these
shortcomings and enables an optimised front wheel size to be employed without
compromising the most ergonomically efficient placement and size of the foot rests and/or

pedal crank with respect to the ground and the rider.

it will be appreciated several alternative drive configurations are possible. In one

embodiment, a single external drive mechanism applies motive power to both the front and
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i ncl ude a conbi nati on of user-powered and external drive nmechani sns.
Typically, the use of an additional drive nmechanismis as a supplenentary

drive necRenvfier9¢d9. an externally powered nechani sm sppRhgiRYbIRE a
primarily pedal -powered cycle or vice versa. A supplenentary external drive

mechani sm may power a front or rear wheel and may be sel ected from any
conveni ent known powered drive means including electric drives &Pbattery and -
fuel ceédr wosws.cdjternativaly, mebaratarbytstriabdrieg gieabanismel insvidually rivesheth the

suppl ementary drive may assist the rider in steeg ascents and optionally be

conf i gdfosti apd rearovhest rThese gabodimenttiPelh dye al-whealdnvedogbasyclgetnereli on

during descents and/or braking. Preferably, .said supplenentary powered
drive irotangalyt sere@fing; the JAPUYEIPOWR! ReRWREHI RN %ﬁ@ﬁ%@%@ﬂﬁ?é&?lﬁ@%@t bility

h f h i ition i
Sl S BSR4 OB BB e A e
2 ) e S5 RN, K80 B B o Syt

hazardrieg‘r\kme%gﬁ\;éﬁe@e ORrdd B\eAn bxteiaf §fRd forward. In contrast, sone

enbodi nents o resent 1 nvention overcone such difficulties by
pl acenent of the handl ebars under and/or behind the rider. Thus, the rider

may easpk Yideht#ida UpleviolSly C C k&licov eiffdrbfcd betWeapOtid omaimf usdrgomeedd drivee from
any encunbrance. Suchdi snounts may occur during energency braking or even

del i ber aleehanigh, heich sddanerankpaedsthe Serterrcdig-pbwerd drivé evdnhiagises @r the

al ready commonpl ace for skateboard and scooter riders. The cycle may thus
be opt i egalremeftstforcttie widets foot pacemantd/ Bedallingra pedat erankmatyralbuieasines thiet hout
brakes is possible given an urban application where the cycle is used at
speeds riderigrieat e lachied arumarahie nadals whilsk extesprilycRowerrshimeshanis®s easeble neans
of speed control. It will be appreciated however 'that conventional cycle
brakes the fide’'s dest hdeoplacedmn \iRBE T[S t Jatih &ogivests: i Rug ither@P"?rﬂé

cycle, ggnsﬁd@?at%ﬁ ’e trrllgepo%}ctior%% suc fso%trg&g rr?aoyn?ult;sga%ilalﬁlr](ioincide with the desirable

position of a pedal crank. Again, although not reiterated in each instance, for the sake of
readability it should be understood that references to the position of footrests and pedal
cranks are to be interpreted as being interchangeable except where explicitly stated to the

contrary.
Pedal Powered

Considering the specific case of pedal powered drive mechanisms for a front wheel drive
cycle, the optimum wheel size of a collapsible urban cycle is dependent on several factors.
Superior riding performance is usually compromised by small diameter wheels, particularly
over rough road surfaces. However, in urban environments, while the road surface may be
of variable quality with potholes, grids and other hazards, it is generally of a high standard
in comparison to off-road surfaces. Thus, an urban-specific pedal-powered cycle may utilise
smaller wheel sizes than an all-purpose collapsible cycle. A practical constraint on

minimum whee! size for urban use is that the wheel is sufficiently large to mount/dismount a
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UNTCYCLE It will be readily seen that nunmerous frame configurations, wheel
si zing and pl acenents and steering nechani sns are possi ble. The supporting

rol e pl aned 20M/dohger ear wheel may be elim nated al toget pefqasRodv&267

enbodi ment in the formof a unicycle, including: - a frane with a rider
seat attached atan upper portion; - a hubless wheel with a rotatable outer
rimportion, said wheel being pivotally attached to said frane; - a pedal

crank coupl withaub unpestiogttbe ridem piawaven feb PedalcraniyEes mesharismR it iSoftl i der
rotation of the Redal crank, said pedal crank being eccentrically

posi ti lon@%'ﬁl%% ttfhiuf"Slehféevmlé@l“!m,@@fé@?'a‘ﬂi?’lnﬁ?fr?@ W'P%ﬁl%\gf'\éer’] lchélyghy 2 5RUESit i onal
uni cycles stens fromthe | ' f th dal . L1y, | h

shee! . mRuRSgRedokSTEO e A SR I (eS0TI geae0ed Phan bR axi <
of the pedal crank slightly in fron f | der ' ks i

cl ear ygﬂ&es;f’og‘é'?"ﬂf‘ren Q\A'%P%C%ngeﬁlgﬁ%e \%(ﬁlg‘évl \Llhb]gt? E\ng géedaagﬁ h%&scgp Baﬁpgl ei@r?%ﬁ%? >

crank, th [ i tjon overcones this through the use of an eccentric
pedal cpgﬁﬁaa%ﬁgnﬁﬁé%éggﬁg'pedalling er gonom csenhances bot h ease of

acclimatisation for riders unfamliar wth unicycles and riding efficiency.

In yet Fgﬁ%é}gérlyﬁ@‘lg&@?é?ﬁb%dirﬁ&ﬁ WiHCh Rar§@ WhieBChibsieter i bb@rednaaghte ipedgi ve a

t hree, “nmor e wheel ed cycle. The additional wheels may provide a
nunber  gfank @hindauséd E61BtaINGs ol the inkamuensizg posdibie withoutrdvdrtiogtize tidércycl e
with a pair of rearward stability wheels to aid training, or a tw wheel ed
cycl e asgomhesfidgienile dpalating the pedatsraraldrireadhirtgetie graindext rest.t h one or nore

wheel s attached at the cycle rear and so forth. Mreover, the additional
wheel s need not necessarily be identical to the other cycle wheels and may
be of diTheemsemf agiegeentriy geveamgcrhanisn pesitien iy thadiagant inventien disernses Hithached
via a skateboard truck type configuration. It will be readilg §§en t hat the
above ehpdingsetigitaianse prnits R Pt Whee! AGMeteste be selected for both

externally-powered and user-powered drive mechanisms. Locating the pedal crank in an
upper quadrant of the wheel enables a reduced wheel diameter to be employed while
placement in a lower quadrant enable the use of larger wheel diameters without

compromising pedalling efficiency.

Although a drive mechanism may be coupled to rotate the front wheel via a mechanism
acting on the primary axis, this clutters the central volume of the wheel span which may
otherwise be used to maximise the compaction of the collapsed cycle. Thus, the drive
mechanism preferably couples the pedal crank té the wheel rim enabling the drive
mechanism to be readily enclosed in a housing free of projections or the like that may
ensnare a rider or rider's clothing, particularly in a collapsed configuration. To aid
compaction, in one embodiment the pedal crank/footrests are configured to be removable

and/or pivotable to be orientated substantially flush with the drive mechanism housing.

The drive mechanism may include one or more user-selectable gears or simply be
configured with a single gear ratio. Given the cycle is primarily intended for urban usage, a

single gear ratio does not necessarily pose the same impediment it would pose for a racing
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alternative configurations are possible. The present invention thus

provi des a col | apsi bl e cycl e capabl e conveni ent urban transport, which is
col | apsi bive 2orwwm@7aeconpact vol une for transport and st oregaBwod/osssmi nal
ri sk of becom ng entangled with the user or their clothing. BRI EF

DESCRI PTI ON OF DRAW NGS Further aspects of the present invention wll

becone apparent fromthe follow ng description which is given by y of
exanpl ©F GRAUTERGING trAlPePBATE BN AL SETIARIAR RECHRIAT 5525 P R:
Figure 1 shows a side elevation of a preferred enbodi nent of the present

i nvent i89A1OSAA t1RSTBE PUHI% col | apsibl e cycle; Figure 2 shows a side
el evation of the cycle of figure 1 in conparison with a conventional nodern

cycle; Fi h ' ' ' '

compar i ot rRodp@in R b eSSk Slehe pRag Gtk Mach et & fartchear
the cyc ero%fg'atfly} ngéaf%e;& vid! aﬁmﬁﬁé&ﬂg géat B & dRl@ geReRNYrvEaEid idMtable outer

( mni -far 1 ng cle; Figure 5 shows a side elevation of the cycle of

figure gmi NTROBORY irFPANMIdrDe 23R4 ARty KstAwe Esfligiredakithiangowieetigagegerte 6
shows a side elevation of the cycle of figure 1 and cycle di mensions;

Fi gur e ihtéifaeus ofa Snibotie fikviaihal @angict. t e injeehediafe geagus eeduireddotemsust ther i ng
angle, axis and rake Figures 8a and 8b respectively show side el evati ons of
smal | er diggttioh af gank pedi retatidrematches thehoivthe frantf witeel ough 8 wilFbg aprredatedows a
side elevation of the cycle of figure 1 and fold axes; Figures 10a and 10b
r espect thathy estiemely isitepliéiee gonfigurationfis pessitig by driving theytimerottiap dirgct, Fom

the gear crank if a satisfactory gear ratio can be achieved.

To further ensure the collapsed cycle presents a sleek sealed cycle free from exposed
chains, gears and the like, the outer rim portion (and associated drive mechanism) may be
enclosed in a common housing extending about the front wheel as an annular ring.
Preferably, the steering member is attached to said annular housing. It will be apparent to
one skilled in the art that the steering member attachment to the front wheel may be a fork
configuration with the arms of the fork passing either side of the wheel, or alternatively an
asymmetrical attachment on a single side of the front wheel. Lubrication oil, entrapped dirt
and the like typically associated with exposed external chain drives are thus shielded from

the rider, enabling the collapsed cycle to be carried on a rider’'s back without risk of soiling.

Preferably, the outer rim portion includes, or is attached to a ground engaging tyre portion,

typically in the form of a pneumatic tyre.

As discussed above, front wheel drive pedal cycles with the pedal crank passing through
the primary axis suffer from the effects of torque steer, particularly when starting from rest.
Displacing the crank pedal rearward from the primary axis provides several key benefits,
including increased stability (aided by an increased wheelbase) and reduced torque steer.

Ergonomic constraints on a front wheel pedal drive cycle with the pedal crank through the
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steering mechani smand seat in the erect and col | apsed configurations;
Figure 11la show a side elevation of the cycle of figure 1 with the

handl ebangoaifl/dogakrests in the erect configuration; Fi ggifslebsoshen a side
el evation of the cycle of figure 1 with the handl ebars and footrests in the

col I apsed configuration; Figure 12 shows a side elevation of the cycle of
figure 1 with the front and rear wheels in the coll apsed configuration;

Fi gur e anaiawis raqyiesdhe rigerdpibgrposttiopedsatantialiy oyerdhg topof e HoRtneel ont
and rearwheels in the collapsed configuration;, Figur

r](cas ]PectN&hﬂrﬁhé'Pi‘é\r?r‘?‘F‘éﬁﬁgoqde‘é?iP""é’ifﬂﬁ? e Y URAGN, Egﬁté’%iitéoég%?esttﬁg cycl e
o] | t _ nf i [ . Fi - '

ront a0, ordped acfl s AdbF viE: ofindt 6 98 g or B e n
ST VR P e B RS A S o

rear el carrying e collapsed

confi guﬁ&’éris%gt'i?d: %)?H{i@r? a%&?tblgef nﬁb@&" rSAfarR! ARt ﬂ)r@@iﬁin@f?r%gt%r fs@bﬂiy;(i/hﬁé%quence

of the cycle o gure romthe erect configuration I gure 20a) to the

col | apsgghifing tHeEsthibie MidH Vighility cR&RtieribticdWn@druh8ated Fanehow pl an vi ews of
the fol ding Sequence of the cycle of figure 1 fromthe erect configuration
(figure 21a) to the coll apsed configuration (figure 2 1le); Figures 19a-19f

show sijdgillehisy aki spiHedhtet RatcsdVesd) Siarignts exfthacabooé enitediy@ite acd pbsgibliee 1

and the vertical and | ongitudi nal boundary planes of the front and rear

wheel s;without departing from the spirit of the present invention. The cycle may, for example further
include a combination of user-powered and external drive mechanisms. Typically, the use
of an additional drive mechanism is as a supplementary drive mechanism, e.g. an externally
powered mechanism supplementing a primarily pedal-powered cycle or vice versa. A
supplementary external drive mechanism may power a front or rear wheel and may be
selected from any convenient known powered drive means including electric drives (battery
and fuel cell powered), internal combustion engines and so forth. Such a supplementary

drive may assist the rider in steep ascents and optionally be configured to provide

retardation and/or electro-motive power generation during descents and/or braking.

Preferably, said supplementa.ry powered drive is located within said drive mechanism

housing.

Despite the stability enhancement from the eccentric crank pedal positioning, a
substantially upright riding position on a compact frame still creates the risk of pitching the
rider forward during vigorous application of a front brake. The placement of conventional
handlebars in front of the rider presents a hazard in the event the rider is pitched forward.
In contrast, some embodiments of the present invention overcome such difficulties by
placement of the handlebars under and/or behind the rider. Thus, the rider may easily

dismount the cycle over the front portion'of the cycle free from any encumbrance. Such
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Figures 199-19 | show plan views of the collapsing sequence of the cycle of
figure 1, the lateral and |ongitudinal boundary planes of the front and

rear V\hee\k,é?ofoiﬂg%lgs 20a- 20f show pl an views of the col ?,%Qﬁhﬂ?wg&g&ence of

the cycle o Igure 1 and the |ateral boundary planes of the front and rear
wheel s and the frane; Fi gures 20g-20l show front el evations of the of the
col | apsi ng sequence of the cycle of figure 1 and the |ateral boundary

pl anes difmbhetsfmeytocanddueay ewleegarey amdkingeorf evemedelbiecately satomugh Zlowershow

t he underside of the cycle of figure 1 in the various stages of the

col | apsspegdseqbueeit aleogleratien dgehiniqugsoarg areadyt ermmanriaes fHoskateRoprdlaafes of
the front and rear wheels and the frame; Figures 2 1g-21 1 show rear

el evat i enpotasfiidere of the col | apsi ng sequence of the cycle of figure 1 and
the | ateral boundary planes of the front and rear wheels and the frane;

cyel e oT tidh andy Mgl aBtongly #8ee S o e TERLS defoRe er Al Tufiditede

: na hani sr g . . : :
?rleﬁﬁ;'n{‘@m”o‘;’uﬁea oF 18 PRSie Slen o Rl RO elche HRCeyEliy ol SPGIcRs no

al ternaf| ' ' LS ' | ' [

T qebleds ALyl 3L AFFOSRLANITeetaS b dsgps ol W our €

accor di g dePappiecihtel HadevE RadidRBhtorRl cidle bRIkES @Rtthé R HNAMR fronfiwheel
conparison wth the cycle of figure 1; Figure 26 shows a cycle according to

anot her a@ddxg dheTprakticHlityl dieheptyee Bt the expense of some mass and complication.
UNICYCLE

It will be readily seen that numerous frame configurations, wheel sizing and placements and
steering mechanisms are possible. The supporting role played by the rear wheel may be

- eliminated altogether in one embodiment in the form of a unicycle, including:
— aframe with a rider seat attached at.an upper portion;,

— a hubless wheel with a rotatable outer rim portion, said wheel being pivotally

attached to said frame;

— a pedal crank éoupled to the outer rim portion to effect wheel rotation from rider
rotation of the pedal crank, said pedal crank being eccentrically positioned within

the wheel.

A destabilising characteristic of conventional unicycles stems from the location of the pedal
crank centrally in the wheel. The optimum riding position for pedalling places the rotational
axis of the pedal crank slightly in front of the rider’s torso. Whilst this is clearly not possible
with a single wheel being pedalled from a central crank, the present invention overcomes

this through the use of an eccentric pedal crank. The increased pedalling ergonomics
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invention, in conparison with the cycle of figure 1; Figures 27a-27e show
side el evations of the cycle of figure 1 with exanples of variations in
wheel si 29820i0@dsQ628 shows a cycle according to yet angihgpRobedsent of
the present invention, in conparison with the cycle of figure 1; Figure 29
shows a side elevation of front wheel bearings of the cycle of figure 1;

Fi gures 30a and 30b respectively show a side el evati on and correspondi ng
cr oss- smbanass bothaesaseoof agslraatisation fare rigarsy Hefapyiar evitly upjcyele and EigEr es
3la- 31c respectively show an external |l y-powered, user-powered and

combi n&fficaNCExt er nal and user-powered drive mechanisms for use with the
cycle of figure 1 Figures 32a and 32b respectively show side and front

i ) ¢ , ) oed . _ ) )
f Lgﬁgfe'lﬁii%ﬁtgm%@e%‘%@'ma@s? 1 617, U EOHE Rirdiey o to At B RS, Sufl
enmbodi nent t. 4 j i« El = S i

of 1 e THap oties edoRlena bl acRdl witbis e ffSiue’d fuber SfatkrBlafoss £42h Ofs

three qn@gﬁf@mﬁioﬂff%%é&’ gbﬁ ACARYEE NEtH 8 pfb‘i}oéfhr%rar\ﬁ&ﬂeﬁébim? wHeRIsPloesiant

i nvention; ures 3ba and 36b reSpectively show side and tfront el evations

of a !J%Paﬁniu@%raeﬂvooﬁﬂ@éle&%wg aBReBabeanboe witheanhitibulated teailet @itbfontiaur e
33; Figure 37 shows a side elevation of one possible enbodi nent of a

gear i ngn&igSiteilsl ftfacHee avihkeltyale usar arpicssefoatl. ddreeventtbé addisona fvhaeisyeked;
Fi gures 38a-38c show three enbodi nents of a unicycle according to another
aspect afot nkeegsaciyche identi@httd dme other cycle wheels and may be of different size, type

and/or type of attachment, e.g. wheels attached via a skateboard truck type configuration.
It will be readily seen that the above embodiments are exemplary only and that numerous

alternative configurations are possible.

The present invention thus provides a collapsible cycle capable convenient urban transport,
which is collapsible into a compact volume for transport and storage with minimal risk of

becoming entangled with the user or their clothing.

BRIEF DESCRIPTION OF DRAWINGS

Further aspects of the present invention will become apparent from the following description

which is given by way of example only and with reference to the accompanying drawings in

which:

Figure 1 shows a side elevation of a preferred embodiment of the present
invention in the form of a collapsible cycle;

Figure 2 shows a side elevation of the cycle of figure 1 in comparison with a
conventional modern cycle;

Figure 3 shows a side elevation of the cycle of figure 1 in comparison with a
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BEST MODES FOR CARRYI NG QUT THE | NVENTI ON RI DI NG PCSI TI ON Fi gures 1-21 show
a cycle (1) according to preferred representative enbodi nent of the present
i nvent i onyoldidaead terns, the cycle (1) for a rider ( Ppchishasos2ér ame (2)
with: a front frame portion (3), a rear franme portion (4), a front wheel
(5) attached to the front frane portion (3) a rear wheel (6) attached to
the rear frame portion (4) a steering nenber in the formof a fork (7)

pi vot abl e attached to Peenyfrathing exgits portion (3) and rotatabl e retaining
the front wheel (5) a steering nechanism (8) in the form of handl ebars (9)

and a stem (10) a footrest (12) att_acn_fgtto 1ihe ftront wheel and gﬁseat
(13). Tiguredcl e (1) hashavsasidesglevatiorof 1is oxrls of figuge 1jin ompatispn Wilh 8, 5 e
(2) upright in the vertic | ane wi th.a_sybstantjally |ongitudinal axis
(14) aligned with a foft¥ &"Ehgaﬁ@asa&mfﬁf 'é%)t?y(?'r?’ of cycle travel and a

| ateral axis (15) orthogonal to said |longitudinal axis (14). A seat (13) is
attach to.the front I j eqt ti i Llsnbe
apprecﬁ:—?ﬁyé%ét hat whi | eglﬁ(ﬁ'a'{aﬁgs(?%eﬁg g?t&oz%of\e’fh 0 f%eﬁtﬂdsﬁﬁéjo\?mlhir%rq agls |gdlljﬂr1es t he
seat (13) is fixed to LhanbfidBun(FannyFaRnmgayciBRY al so be rel easably
attached to a seat post or nounting, 'in a fmanner simlar to many
contenporary cycle seat arrangenents. Although not essential, in the

enmbodi r;p?g(ge%howm in Fi ghdvsa dideGieviation 6mek eydld pf figurél 20d cotle dpsérsionspet ween
an erect riding configuration to a collapsed configuration byrepositioning
the front (5) and rear (6) wheels into nmutually closer proximty wth the
frame (FureThe seat ( 18howshanideetmator 6fthacycis vtfigureid andtire $tedring anglg.so

repositioned into nutually
axis and rake

Figures 8a and 8b respectively show side elevations of smaller and larger riders than

that shown in figures 1-5;

Figure 9 shows a side elevation of the cycle of figure 1 and fold axes;

Figures 10a and 10b respectively show side elevations of the cycle of figure 1 with the

steering mechanism and seat in the erect and collapsed

configurations;

Figure 11a show a side elevation of the cycle of figure 1 with the handlebars and

footrests in the erect configuration;

Figure 11a show a side elevation of the cycle of figure 1 with the handlebars and

footrests in the collapsed configuration;

Figure 12 shows a side elevation of the cycle of figure 1 with the front and rear

wheels in the collapsed configuration;

Figure 13 shows a side elevation of the cycle of figure 1 with the front and rear
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closer proximty with the frame (2) to thereby reduce the overall volune
occupi ed by the cycle (1). The nethods of collapsing the cycle are

di scussedy etail separately. A front wheel (5) i 0 a
steeri ng%ngﬁg{e@fogsrlgvi ded in the formof steering fork (?)%.Tﬁ%og%@gﬁ wheel
(5) is rotatable in a first plane about a primary axis (17) and the
steering fork (7) is pivotally attached to the front franme portion (3) for
rotation about a seconwhegisixihe collased corfigydatin: to the prinmary axis (17). A
rear wheel (6) is rotatably attached to the rear franme portion (4) and is
rotatable in a third plane about a tertiary axis (19%. he. fram&*ﬁ(1| al so
has a digvesidaalfe ar RFREEIVEYIHOWNTeBORARi 98 #120wARY YA IRy IaWSs fzza%‘éd
cross-section that is dinensjone .t% mate with at |east a portion of the
front wheel (5). The r&4fe QHgere ?B}t ﬁ&éeicgwuragﬁf’"di ameter than front wheel
(5) such that it can be inserted into a front wheel aperture (39). Each
wheel 6) ,inclpdes t [N [N : t : tabl e
rim po&—ﬁﬁ%g—g?ﬁiﬁ%unt ?eﬁc’é’g{;thgly?s Jl(r%g'g'?%g) gaﬁ\%é?’!agpépggf'éé)é&dggﬁvﬁsgaﬁg%hani sm
(8) is provided and in . k f .that are joined to
the steering fork (7) g#%@gﬁls@émaﬁtg)e Cgﬁgiggﬁcrg@ﬁ \gétt%ﬁ two distal ends. The
stem (10) is attached to the steering fork (7) at one distal end and

att aCh%Jr@s i6leamfidb Ofedpabillefbaic 6RE @id tdie envationdos baldegndrryiRgttaei on of
t he handlebars via the stem (10) and connected steering fork (7) thus
rotates the front wheekyd®in the colgpkedreorfigurationj der' s steering inputs during
notion. The pair of handl ebars (9) are forned as twin bars, laterally

di sposed symmetrically either side of the stem (10). A drive nmechanism (21)
i s proigiees iTa-ife for shos side edvations ef the folding seavgnce hdaeicsarli igurei 1t i gure
31, though concealed in figure 1 by the front wheel central housjn 876))
which is operatively cHap d8et &redhe copigvratioRedligyrs) 20k 0 JbSr icREpPSe
system Footrests (12) are provided o ither side of the front wheel (5)

for supporting a ri der C8NHGYEAt fé%"?ﬁgecycl e (1) is in notion.

Figures 18a-18f show plan views of the folding sequence of the cycle of figure 1 from

the erect configuration (figure 21a) to the collapsed configuration

(figure 21e);

Figures 19a-19f show side elevations of the collapsing sequence of the cycle of figure

1 and the vertical and longitudinal boundary planes of the front and

rear wheels;

Figures 19g-19I show plan views of the collapsing sequence of the cycle of figure 1,

the lateral and longitudinal boundary planes of the front and rear

wheels;

Figures 20a-20f show plan views of the collapsing sequence of the cycle of figure 1

and the lateral boundary planes of the front and rear wheels and the

frame;
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The cycle (1) is configured such that a rider can be seated on the seat
(13) in operative contact with the steering fork (7) via handl ebars (9) and
t he f oot ngehsi1dechZigWhen the cycle is in notion, whilst perikidod/ig6ne
seated rider's feet to reach the terrain surface when the cycle (1) is
stationary. It will be readily apparent that the cycle (1) is configured to
support the rider ( 1 1) in an unstressed substantially upright posture

wi t houtFiguies:PemP0lal t osReW ifiept elrwationh ot 2ftthe caliarsigr SPoNRRCRIR, hRFYHBt i on.

The upright, unstressed rider position differs significantly fromtypical
current and historical otfgyres? asd; he 'aﬁefa'ctgper‘agwi ﬁ@’é‘?ﬁ Sﬁplﬁ ﬁggfu?rlage r%/%e
rider to bear a portion of th(éitbrze%\gi%ht on the steering nechani sm whil st

inclining their torso. MBFgEAL ow a spectrum of representative
germane prior art cycle configurations overlaid onto a phantom

represent at i one I o i idarss( 1 1)
shown ﬁ:n ! pa'9](”2-4 igwgﬁé;gﬁ%erg@eitoﬁﬂﬁ%g)ure&tlﬂdaupngdqp rtﬁé?'u%—&uu? sg?qb%toge
drawings (except figur i EAbAS fih Ale lkealtiouRasional
di fferences as well asﬁeﬁ%eou%ra%{hésgg%én\%?ﬁf@l%out cﬁsffer ences. AIth%Zgh
nmount ai n bi kes, touringdakbk 8pthan@dnobittfeat #hegoahetheffediiie;sl i ghtly in rider
stance, a nodemroad racing cycle (22) as shown in Figure 2 is
representative of contenporary cycle franme configurations. The conventi onal
ri di ng mewks 2og2sihown ishow rearretevatiéror of ion off tbe salapsingsgaLerxepdf dueeyctene i der
with an inclined torso stance, partially crouched with a |owered head. In
contrast to the ridingfigereit anhtheflaterab bpurdas plases etihadront apdigar wheelsqur e
1, the contenporary ridi n({q position (figure 2) is optimsed for high speed
t hrough reduced aerody@a#ihe i5#MB¢. However, this consequently places nore
strain on the rider's physique and reduces the rider's peripheral awareness
and road presence for o&her traffi cf In.contrﬁst. tge ri dert Otf-\ tcheI c&cl e
(1) in Hgues g2a-27¢ | 4SBEW;Rraliens, gosteRiNea MegNEiPER d¥qUsy HaP 188 S¥HS Ubl e
seating posture with tlge rider's legs extended forward to the front wheel
footrests (12) or pedal'3¥Father than being pl aced bel ow and/or behind the
user's hips. In conparison to a

Figures 23a-23e show side elevations of alternative steering mechanism positions in

comparison with the cycle steering mechanism shown in figure 1;

Figures 24a and 24b respectively show an alternative ‘vertical’ steering mechanism for

use with the cycle of figure 1;

Figures 25a and 25b show symbolic representations of cycle frames according to two

further embodiments of the present invention, in comparison with the

cycle of figure 1,

Figure 26 shows a cycle according to another embodiment of the present

invention, in comparison with the cycle of figure 1,

Figures 27a-27e show side elevations of the cycle of figure 1 with examples of

variations in wheel sizes;
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conventional riding posture (figure 2), this upright riding position

provi des nunerous advantages for urban transport including: an excellent
field of wheweigsigh el evated sightline for the rider; ppr8BRIDLHEFIcHR
greater visual signature or presence for other road users; reduced

muscul oskel etal strain, and placing the riders feet forward of the hips in
a stable and natural position, reducing the m nimum seat hei ght required
and t hiigure@dBring t he SRS a cyfle fCsANG et BRBEY FMGodiment P?Eh? PrepRtcycl e
(1) has a larger front wheel (5) than rear whee which is a markedly

di ffering frane/seati nffVedion %‘L})ro&ma{fﬁo’? W@H%&Y@Iﬁ@%wére designs, with the

cl osest conparable riding posture being exhibited by penny farthing designs

f 20t h . _ E i \ 53
O RRFEEDY (0L Rhdi s 2 AR B Pl it BB RGUTRL Lo faibe (29

mentioned previously, there are a numerous problems inherent with known
penny farthing designs Which have prevented their ongoing use in nodern
cycles. In contrast, as the cycle (1) is configured with the wheels (5, 6)
and fr @I%résaOéjém onRadettReR! W 4 BRIeSR@)4tEN fand &orrspdRiingt etoékediioh he
ground, ese aforenmenti oned problens with the 'Penny Farthing' design are
reduced or elim nated. oflfgomtrwhégesiop ns@bn tHeecykleadf figsres!; (12) on the front
wheel (5) al so provides increased dynamc stability, interactive rider

i nvol venent and tactile feedback. Furthernore, the footrests (12) nay be
used byidunes 31addfc t 0 amespsttively sshowr | ag Eiteriallpmowarese] usgrpayeragy ape used
as the sole steering input if the rider requires their hands to be free. A
mini aturi sed nodern vafpmabinatigextemat Rad ysgfpoweed Hrivg nRAgisMSsfOEWERN i n
Figure 4 in conparison with the c¥_cle (1) and is an attenpt to alleviate
sone of the problems WM theeCleRi"BYERI  penny farthing cycle by reducing
the size of the front wheel to allow the rider to reach the ground with

their fF‘leqei‘Jtrés A ‘Snd 32b dlress%ggtﬁ/g}ya ow sid& lang‘rotlﬂp%Fe\/ations of a ‘pedal-assist’ drive

mechanism for use with the cycle of figure 1;

Figure 33 shows a collapsible cycle according to another embodiment of the

present invention;

Figures 34a-34c show side elevations of the folding sequence of the cycle of figure
33;
Figures 35a-35¢ show three embodiments of a cycle according to another aspect of

the present invention;

Figures 36a and 36b respectively show side and front elevations of a user-powered pedal

drive mechanism for use with the cycle of figure 33;

Figure 37 shows a side elevation of one possible embodiment of a gearing

system for use with a user-powered drive mechanism of a cycle;

Figures 38a-38c show three embodiments of a unicycle according to another aspect
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the cycle is not collapsible; the steering axis angle is steep (possibly
to avoid the effort in turning such a |arge wheel with a smaller or

' sl acker'wat, axis angle); the steering nmechanis re

posi ti oned |§ﬁ)¥dr02%t6 of , and above, the rider's seat, %E?Hﬁiﬂ%g@dﬁ%ﬁ
mechanismis a fixed crank through the centre axis of the front wheel.

Anot her nore nodern penny-farthing variant design (25) is shown in Figure
5, which incorporates aftiegrksant gvertidnng axi s angle and smaller front wheel
than a full-size penny farthing. However, it still places the average rider
too hi gh to pl ace both feet on the round when stationary and incorporates
al | of BEST NMODESFOR (ARRYING QUL g1 ove for the cycle shown in Fi gure 4.
The Iocatr on of t he steerr ng rrechanr smcoupled to the steering nenber is
however r?Rr‘?;CH 5@l 1y pertinent to the issue of riding position. Qher
pertinen cor?fsr guration paranmeters include: locating a manually operated
steering nmechanism (8) within an easily accessible distance fromthe seat
(13); mgseati-Ieisabl dejcieAPessiondng e préfdeeéd Seprasérigtiveegmbedrgeht of fheot r est
di spl acehrent from seat position permtting front wheel steering novenent

Wi t houtpregdrgidventrce from or detachment of, the riders feet. It is widely
est abl i shed that typical human bodi es possesses certain

interrel ati onshi psregardi ng the proportions of various |inbs, body features
and el dmbnizsl tefdes fthd eyctehd) foaauidel (Mahaaiaifeme (@) witihvan f or m and si ze, these
interrel ationshi ps may be used as a design paraneter for optimsing the
cycl e er gonoaiffost ramepetionkd. maj ority of human body frames. As di scussed
above, for any enbodi nent of the present invention utilising front wheel

f oot rests,* t AEP fagnepqrtiataid).physi cal rel ationship between the position of

h 1 n
the seat (- 3%1 fr%ntjwhee‘?(S) attached to the front frame portion (3)

e arear wheel (6) attached to the rear frame portion (4)
e a steering member in the form of a fork (7) pivotable attached to the front frame
portion (3) and rotatable retaining the front wheel (5)

e a steering mechanism (8) in the form of handlebars (9) and a stem (10)

e afootrest (12) attached to the front wheel

e and aseat (13).
The cycle (1) has a natural orientation in use, i.e. with the frame (2) upright in the vertical
plane with a substantially longitudinal axis (14) aligned with a forward and rearward direction

of cycle travel and a lateral axis (15) orthogonal to said longitudinal axis (14).

A seat (13) is attached to the front frame portion (3) via a seat mounting. It will be
appreciated that while in the preferred embodiment shown in the figures the seat (13) is
fixed to the frame (2), the seat may also be releasably attached to a seat post or mounting,

in a manner similar to many contemporary cycle seat arrangements.

Although not essential, in the embodiment shown in Figures 1-36, the cycle (1) is also

collapsible between an erect riding configuration to a collapsed configuration by

61



footrests (12). Figures 6-8 shows the interrelationship between the rider
and the key paraneters of the cycle (1) frane-wheel inter-rel ati onshi p,

parti cul agbyefdim7figsi tion of the secondary axis, or 'steenrjiBhd¥icsr (18)
relative to the rider ( 1 1) and seat (13). Gven t hat the maxi mum seat

height is Iimted by the rider's inside leg length, it thus follows the
nmust n an arc

of p?raﬁ.trééo@m%?@tsgﬁ?fgﬁ‘n’{ {53‘%5\? néalz?aa%&eg's Iie o U?'agcjfﬁ‘?’%ﬁ@m'mw%Fieh*éﬂme

L
St 11 cifGi T oAt Dy Perer 2 Lot GehERoleiy Bl Seh ilecTr B FEMAADG, ' 1
ceon | ssf’é*o‘%f"a@ i 5 Boms T BRI v s e d&ﬁ?@a kg Y

seen tf§ axi s S posi fromthe uprig

torso (:égé 1)E¥ﬁg nieftthQ%f Eblgﬁﬁmé tHelgdycleSark '?d@cb@s‘%‘i'l is widré ab@nsbyarhely. t he

steerin near e region of their head (27) or upper chest,
the remai nder of the rider's body including the feet (28), knees (29), and

torso (afdntaiteed (5 hitacht ty attesuding Geshmbdrfproviged indie fgrmloflsteenigeotkd75i t
upright, wth an unstressed spinal position, the steering axis (18) doesn't

i nt er sewk fidhewheel€5) ié rdtathple ifradinstpldhestbousa pnmarycba<l93<l1é)/amd the siéesingtior& cl ose
proximty of the steering axis (17) as it passes the rider's feet é.28)
knees (29} pivotaiig sttad@d tathe fromdiame pdrkon 3 fas retatign akeut atseém@ﬁadgxw Bugh
the shoulders (31). Figure 8 illustrates how, even for riders

si gni f ioctangonal & thecprispary §t<'z§t(t11?)eA 'F-HEWB?%'é@) ﬁg’°‘&$abé)’ ptiapped é?:Hlen@ar fla®Pose
prOX|mtytother|der i ths .and torso. é trates I}]lgq}

fi xed- Hortipnt (45 and isrotpfablg I"IEP tr@ﬁa?ﬂﬂr@sabd’i”* ?é‘?'@ﬁry aé‘isz@ ingdiame ) g8 ke
cycle (1) without need for. adj I n

i nfluerdt F%tPStﬂ‘atPEYT?{‘é‘fa?‘? IPOFI?Q @i Vg}?’s?e% %'a@o% ap@&‘%? S%égﬁ?:r?éﬁﬁ R a
direct affect o o] been
found imBreosa et et drolpfiSty |f>é°rﬁ‘§ﬂ'geép<?2 Jds iy %“?FQ?S

angl e %n&aﬂe%hﬂféf’érrﬁwért}ffm{t%ﬁébf(@?s&lﬁﬂhgﬁm% fRdrtdR el b RInCHREAGpEeUrst | CS

is a steerirng axis an between 70 (+/- 10) degrees neasured froma
pl anar (Qg)rl zont al terral n surface. Figures 7 show the cycle (1)

Each wheel (5, 6) includes a terrain-engaging annular tyre (73) and a rotatable rim portion

(22) mounting the tyre (73).

A user-operable steering mechanism (8) is provided and includes a pair of handlebars (9)
that are joined to the steering fork (7) via a stem (10) configured with two distal ends. The
stem (10) is attached to the steering fork (7) at one distal end and attached to the pair of
handlebars (9) at the other distal end. Rotation of the handlebars (9) via the stem (10) and
connected steering fork (7) thus rotates the front wheel (5) to implement the rider's steering
inputs during motion. The pair of handlebars (9) are formed as twin bars, laterally disposed

symmetricaliy either side of the stem (10).

A drive mechanism (21) is provided in the form of an electric motor (shown schematically in
figure 31, though concealed in figure 1 by the front wheel central housing (76)) which is

operatively coupled to the front wheel (5) via a gearing system.
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with steering axis angle values of g between 60 and 80 in 10 increments.
G ven the ergonom c requirenent that the seated rider nust be able to place

their fealokdtloopfet he front wheel footrests (12) this eeRaBi@biR25Ne
| ongi tudi nal separation X between the seat (13) and the front wheel (5),

and thus, the steering axis (18). There is a direct rel ationship between

t he maxi num seat hei Y1l and the, | of th |der S|nS|deIe engt h..
Si mi | arfreptrepisd/ @ ?rg ?lv"i"?ﬁl%ﬁ‘ efthar £ide %gﬁ? I{}optswlp)eeeﬁ dR" PHRRORILR; hidR s d Sélr a? i on
of the fron ootrest (12) and the seat (13) - both in ternms of the
hei ght Wh%}ti‘?ﬁégi%égt's '(nlrgs?t'oé‘nd the horizontal separation X of the seat (13)
and the steering axis (18). As a reference point, the position of the

d d
lts ﬁrafﬁ? o i e T, RecopBRTRd SRR 12 4, BT S3 Dec st Bp {6 b Il GneFaRRD 10
i ne
seat h e‘f%‘ﬁﬁ& vltn‘t:he %@EH@ f‘arkgﬁﬁkna:r)‘aalg\?leghgsl @?%n@ﬂ?‘fc&@%g ﬁ%ﬂ??@hgﬁ?ﬁa? @)é(g% ‘gfgt Con

Xiof th %&ioﬁe\gﬁlggp%mlﬁ%@sécalfé%frﬂlciié’?‘%q'eéf% Féa%ﬁlthé feRin(sdhce Whehl i cycle

appr oxi Tt e it follows geonetrically that the vertical

hei ght (Y2 i@fstétloﬂsry( /24l e rebail fﬁ &R hataRe (CF4® (N ishcdnfigursti aersupgoratties ( 18)
is given by the expression: 0.24Y tan g + Y1 -1) It also follows that

t he hor igent Blin dhsinemessedIubstantty Uprighti pusarrs edthbatrsubSB)ntial ftorsh éndlinatiani ng
axis (18) with the terrain surface (36) and line (32) is given by the

expr esswhilst stiienanpandjduringdm@énl tan q + Y1) - 2) Thus, according to one
aspect, the present invention provides a cycle (1) wth a secondary axi s
angle of 70 (+/- 10) and a cycle seat (132 positioned to bear the rjder’
upr i ght Theouprghhtunstressedzisier apsitiors diffgtsesighifiqantly from %"Cﬁ'r%et"hé”ﬁ’ histar §ébt| on

Lan o I oRBS2RAT SRAEES Va0 e t@% Rl Brbcn Boaf LUt Wt e "

Cgpflegg“ A ”r]r?ec L%lgrﬁw,nav%rlnl\éfe mgl\lfnlef\'\rge oir F?<(>)r|scr>]t (F:Fg‘qf)re Z-Ehg“h({v@az{ s%%@ltrurﬁdgie’ the

representative germane prior art cycle configurations overlaid onto a phantom
representation of one embodiment of the present invention. The rider (11) shown in figures
2-4 is the same as in Figure 1 and throughout all the drawings (except figﬁre 8) to illustrates
a comparison of the dimensional differences as well as the frame and wheel layout

differences.

Although mountain bikes, touring bikes and other categories vary slightly in rider stance, a
modern road racing cycle (22) as shown in Figure 2 is representative of contemporary cycle
frame configurations. The conventional riding position shown in figure 2 for non-recumbent
cycles places the rider with an inclined torso stance, partially crouched with a lowered head.
In contrast to the riding position of the present embodiment shown in figure 1, the
contemporary riding position (figure 2) is optimised for high speed through reduced
aerodynamic drag. However, this consequently places more strain on the rider's physique
and reduces the rider’s peripheral awareness and road presence for other traffic. In contrast,

the rider of the cycle (1) in figure 1 is placed in an ergonomically balanced, unstressed
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horizontal separation X2 of the steering axis (18) fromsaid seat edge (33)
Is equal to approximately 0.28 Y1 Thus, the horizontal distance X4 between

t he i nt eng®ehidwd£185) of the steering axis (18) with thecteiimd/ocssy f ace
(36) and the seat rear edge (33) is given by X4=tan q / (0.28 Yl tan gq +

Yl) , where q is the steering axis angle, Y1 is the vertical seat height.
In recognition of the variations in rider stature, seating position and

per sonatablst saating pastaref with therriderbleas etended faswargrtp mfrent wiiest fapktestx (t9at ween
the intersection of the steering axis with sajd ter,rﬁi n surface ang line Y
i s var ioaBedalyyather than being placed bejow andier behind tgrusers NREER compagagf:to a

| NTERRELATI ONSHI P. The penny, farthing.conf.iquration of a front wheel

rel at | FEMNPNIGNYY efidipg RPsfyia” figyfe e&'s &PF'e s”ﬁ\gﬂyp%sdt{?gnf)&od St Qymgrous
practical urban-focused mni.-farthing cycle. The present invention utilises
the m RSY?'E?Q%Q%U%SH rlaﬁiﬁoglt'?%ﬁé'}é%lvagt a)g;eousl y i npconj unction with: - |
col | apsi bl e cycle configurations; - predeterm ned steering nechani sns, e.g.

under- seat. gt &gy Liertt BN VRH ardr drv e PRENSBHAAB for Mecuchs el ectric dr i ves,
and - hubl ess eel constructions. Each of these features or capacities are

i 11 ustrated,t hseughingta Jrbdter @suad sidflatupSordfessriceast dirdravad ddwes, according to
different enbodi nents of the present invention there is provided a cycle as

her ei nbef or & deageddradsculoskbletaestraisard front wheel (5) is of a dianeter
exceeding said rear wheel (6); configured to include at |east one of: -
bei ng col | apsi fiheing nbenriaerse fext tforwadd rof tbertipgum st stablet end raturbla pesition,
configuration by noving said wheels (5) (6) into mutually closer proximty
- a manual |y oeducing dhstreisimuny seet haight mequipd canst thysr lewetingl tho senireormid t o

gravity and improving stability.

The cycle (1) has a larger front whee! (5) than rear wheel (6) which is a markedly differing
frame/seating configuration from existing cycle designs, with the closest comparable riding
posture being exhibited by penny farthing designs from the early 20™ century. An example
of such a Penny Farthing cycle (23) is shown in figure 3 in comparison with the cycle (1).
However, as mentioned previously, there are a numerous problems inherent with known
benny farthing designs which have prevented their ongoing use in modern‘ cycles. In
contrast, as the cycle (1) is configured with the wheels (5, 6) and frame (2) dimensioned to
allow the seated rider’s feet to touch the ground, these aforementioned problems with the

‘Penny Farthing’ design are reduced or eliminated.

The provision of the footrests (12) on the front wheel (5) also provides increased dynamic
‘'stability, interactive rider involvement and tactile feedback. Furthermore, the footrests (12)
may be used by the rider to assist in steering the front wheel (5) or may be used as the sole

steering input if the rider requires their hands to be free.

A miniaturised modern variant (24) of the penny-farthing design is shown in Figure 4 in

comparison with the cycle (1) and is an attempt to alleviate some of the problems with the
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provi de a substantially unobstructed or unencunbered region forward of the
rider's legs (37); - at |east one hubless wheel (5); and/or - at |east one
ext er nal lywopowaesledri ve nechani sm operatively coupl ed perhBsodosréz and/ or
rear wheel (6). As stated above, the present invention may al so

advant ageously utilise a mni-farthing configuration in conjunction wth a
hubl ess front wheel (5) (as shown in Figure 1), an externally-powered drive
mechani radiiG®) permofarthing aprlgyeredugingiilig v%e plelap-figRbwheelto\Alowds HeestiRs. A
hubl ess front wheel (152 is particul ar_%%/ advant a cous in conbination with
conpact reagh éircgreundywithy theirdeet. Hewayesdisddygntaoes Bciide A% une i nto which

el enents of the cycle nmay be conpacted. A hubless front wheel may, but not
necessarily, be flor.mac{ vvi“th.bg void in the wheel centre e.g. as in the front
wheel (5) *of MERICEYRIY P85 %own in Figures 1-36. In addition to storage
possibilities, a wheel centre void (39) allows a drive nechanisn(s)

andsuspens oo AURMICI ¥ndl0 5k LBEp (1dSSioh toRRBR hBTeIRIn kitRinl REF a0brgbhe.

wheel . It w eac m ni-farthi ng enbodi nents (Chavi ng

front wheel | ALgelimtdéRalle?RF SHRRE! dteBMRLEHIPEyISEr € n, may be configured
with at |east onelfootraest (152) on th'g%?ronfﬂ%mﬂeel (5), and/or configured

such that the seated rider ( 1 1) is also able to reach the terrain surface
(36) with botHe dinganéd@nishiiesndtetaeeireyositiohdindyatt of, iand abave, tireariderand

al so reach both the steering nechanism (8) and footrest (12) when the cycle
(1) is in noteanandCOVPACTI ON MEANS As di scussed above, and wth reference
to Figures 13-24, the cycle (1) is capable of being reconfigured froman
erect, riding configuration to a collapsed configuration by repositioning
the front swhtheldrivgmechaaismiipadixeq gank Huaugh the centse axs phijefoohwiedm (8)
footrests (12) and steering nenber (7) into nutually closer proximty with

E?;a Lrng'r;r\gﬂ e%)mql?? ggéqeer&,rzﬁe(spgg-\(‘\grtﬁir?ge vgﬁgn?néjes%rneIZ%s rig dsh%\rfmoi%l %H}e gf wthn:% cycle

incorporates a slacker steering axis angle and smaller front wheel than a full-size penny
farthing. However, it still places the average rider too high to place both feet on the ground
when stationary and incorporates all of the other disadvantages given above for the cycle

shown in Figure 4.

e The location of the steering mechanism coupled to the steering member is however
specifically pertinent to the issue of riding position. Other pertinent configuration

parameters include:

e locating a manually operated steering mechanism (8) within an easily accessible

distance from the seat (13);
e a seat height not exceeding the rider’s inside leg length;

o footrest displacement from seat position permitting front wheel steering movement

without interference from, or detachment of, the riders feet.

It is widely established that typical human bodies possesses certain interrelationships
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fold axes are | ocated and about which the various cycle components fold in
reposi tioning between the erect and col | apsed configurations. Afirst fold

axi s (40)wo3bfwd7319 Figure 9) is |located where the fronpchigsloobdrei S
pivotally joined to the steering fork (7) and allows the front wheel (5)

and frame (2) to pivot relative to each other. The first fold axis (40) is
parallel to the primary axis (17) which passes through the geonetric centre
of t he regardingvhe eropegipns ativationsiimihi kadyifaaiuresAnd sigraents QFSF?'B% the oatural
second fold axis (41) is |located at a_rgoneﬂecti on (4%% bet ween t he, rear
wheel (v@Tiatigy in ymepafeam(2yd si78. tagss nderrgianonsips JRRk PE B§ed S o7 ASEIIN

| ati he f (2) i | I 1 '
;Edaf Lé%%f‘iﬂfsgforéyﬁ%‘? ?hs'ecght%aeq‘étsﬁﬁmgé (€55 e PRt st od{ fanker {0
and fr o Bt | al)P PEEM En dl' al
conbi ndtt BITCEToeR, OB i A0 REBGARRAL of 7 creRRP RehRTL Sl ROHE RhEEL; O @

(41) agg%tl'é-s'tﬁke%eré (rij??%,egF bﬁ%ic%f didtBnEHB betRR thé %))si;m'?oﬁc thé %Eatg(ﬁg) aﬁd%e?g;mnd

(41) f axes an he respective pivoting of the front (5) rear

wheel s fhgtrecslfg)w in Figures 9 - 13. The seat (13) and steering nechani sm (8)
are both pivo ag)le about a third fold axis (42) located at the nmounting for
the seat (13) which includes a pivoting connection to allow the seat (13)

t 0 pi Vatiguires &8 6Rowe tid mitdrrelatoné i) . bebsesshthenrideardridethe | key fagametes of the
steering nechanism (8) contains a universal joint about which the stem (10)
can pi wgtle @) drame-vilteet lirdersreidtionshep osarti¢ubariynije afositine of dhe sea@idapnaxist @er i ng
mechani sm (8) fromthe erect (Figure 10a) to the collapsed (Figure 10b)
conf i gustaetiinmaxis’ A18)delative odheiridsi(31)am)seas (13 cat ed at t he connecti on

bet ween the handl ebars (9) and stem (10) of the steering mechanismand is
oriented substantiall ym;;ar al al axis

O e o Sued B babrEcp bbb Bl S s B BB,

oo S ReeuEF L PP LR 0 pPRSE e ok SRLARREE o

25" RO Bt T SBREETS ek TES s PP o bl Bosemel
steering axis (18) at an angle and in sufficient proximity to effectively pass through the
rider's torso (26) and limbs. In prior art cycles, such as shown in Figures 2-5, it can be
readily seen the steering axis is positioned remotely from the upright rider’s torso (26). Even
if the rider (11) is inclined sufficiently for the steering axis to pass near the region of their
head (27) or upper chest, the remainder of the rider’s body including the feet (28), knees
(29), and torso (26) are significantly displaced. If the rjder (11) were to sit upright, with an

unstressed spinal position, the steering axis (18) doesn't intersect the rider (11).

Figure 6 shows in side elevation view the close proximity of the steering axis (17) as it
passes the rider's feet (28), knees (29), hands (30) and finally the torso (26), as it extends
through the shoulders (31). Figure 8 illustrates how, even for ridefs of significantly different
stature, the steering axis (17) remains in close proximity to the rider's limbs and torso. It also
illustrates how a fixed-height seat (13) still enables different sized riders to use the cycle (1)

without need for adjustment.

66



(5). Figure 12 shows the rear wheel (6) repositioned inside the font wheel
(5) with the erect cycle (1) shown in phantom while Figure 13 shows the

front andypesfoophrag!l positioning of the cycle (1) in theceabi@pesdsr
configuration. Figure 9 also shows the representative positions of |atches

(45) which respectively retain the front wheel (5), rear wheel (6), cycle

seat (13) / steering nechanism (8) and the handl ebars (9) in the erect
conf i gieRNNerAXNLAR B0t BekeNtiah PARMGIF R er@é‘%eﬁtﬁg(}%g 9?%?%@{“3? t he

f wheel . wheel , | : /. i hapi

0 R bl ke S Wy bt RTBROTEARY L
th.(43 . i i,at . . t ;

o011 45 SRSl e S R L Sk 80 SkRal i T

to ret %@flrteg SO %}rﬁ@ta%d %?élﬂg%&%ﬁb%{tﬁfsﬁ&t is %%érﬁﬁéa%ﬁgég@lsémg i{)ggs”e%n Yog),-during

not i on. voti ng the seat e steering t oget her

enabl eslb?ﬁe%@@ Readursl RBHEs BRRM HMRontal teRaih4Rfacd | BHIRS 7hBwiAe (i gur es
0 t?’le ra f | 1

15a- 15e Irst preferred enbodi mrent of the cycle (1) in the erect

( Fi gur ggthldéerihg ekisaindleoilesns etbdilegiis®santi®” b €)° ineemeptsr at i ons. The fol d
axes (40, 41, 42, 43, 44) of the first enbodinent in figures 1-13 are
generally simlar to those of the second enbodi nent and differ only in that
t he seinsh fheledgantntic (ehljremeouthatithie deatedeaidee atusthe able(t6 )pldoel ttsir feet (28)
orientated in the vertical plane at an angle of approximately sixty degrees
t o hor ianahe dtontivbeeltfhetresie (82) (thiy copstiging dietlongividinak eepanetionoX detwees tha 1)
thus allows the rear wheel (6) to be repositioned by pivoting out of the

| ongi t $&PHAR) andthe fiont wheel ¢§)c prd thuy, thagleeAadaxis(1®ni ng i nto the pl ane of
the cycle (1) and inserted into the aperture (39) in the front wheel (5).

yci e (T s 4 fredeguptstir BaMesh o arai o, souh rothV 1 Aad 24 PagBllRe ¢
i | gty R ety n Pl Ge ek FEp T e Frelehn it ChEPeRa b e
use separation of the front wheel footrest (12) and the seat (13) — both in terms of the height Y of

the seat (13) and the horizontal separation X of the seat (13) and the steering axis (18). As

a reference point, the position of the seated rider may be considered as represented by a

vertical line Y passing through the rider’'s pelvis and spine (32), or alternatively, as a vertical

line (33) at the rearward seat edge.

It has been found that for a given seat height Y,, and a steering axis angle 6 = 70°, the
horizontal separation X, of the steering axis (18) from said vertical line (32) is equal to
approximately 0.24 Y,. Thus, it follows geometrically that the vertical height Y, of line (32) to

the intersection (34) with the steering axis (18) is given by the expression:
Y,=0.24Y;tan © + Y, -1)

It also follows that the horizontal distance X; between the intersection (35) of the steering

axis (18) with the terrain surface (36) and line (32) is given by the expression:

X;=tan©/(0.24Y,tan0 +Y,) -2)
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riding. The scale of the cycle (1) relative to an adult human rider ( 1 1)
is shown in the representative drawi ngs shown in Figure 16 where the rider
( 1 1) iswahewnosdigndi ng and carrying the cycle (1) by acshifRdéckéched to
the cycle (1). BOUNDARI ES The vol unme occupied by the cycle (1) in its erect
riding configuration and col |l apsed configuration may be defined by a cuboid
"box' volune with planar sides touching the cycle extrenmities. arable
cuboi d Ths, Lﬁ@égrdméowmsamtethﬁdxe% rnVSf't'qwowﬂf%P cyge(d wﬁﬁoﬁ"ﬁ&ﬁﬂ
i ncl udi ng the wheel s teerin

?ssenbla?"§§”9EcﬁfﬁQr g‘ébgp é)fa”% éyﬁjﬁéﬁﬁte( 3] ‘?PSH Wﬁegé%f’%%féh%a%?f%Wé'gﬁﬁzeﬁﬁé’ )
hot ur o SdorEER ARG R % Eﬂ@B S g sdGibl 9 S P e oy gy dnd) | o
(1) _Cag?éo rrg%fgu?ﬁge@pwgf@ke o E Qy( M%h)é phhsweaaah |£’ﬁ{e6\1ér€da1 p&jtr s of

vertic hori1zo hen t e cycle I'S positioned
upri ght ), figmarcating opposed |ongitudinal, lateral and vertical boundary
pl anes, Pespectively | ocat ed at Iongitudinal, | ateral and vertical

extremties of the cycle (1) and the front wheel (5), rear wheel (6),

st eer i pBHnEREATY e hIthative Gaterénbd) pamtd(3BY anthe( &hr isBali sdgdyathd gorrédpondiag
enbodi nent the |ongitudinal, vertical and | ateral boundary planes of the

front aBfAzdnesirsepacsion Xy ef thesgteetingy ekig (d8f froedsaiy scak edge BA) js equalitoal and
| ongi tudi nal extremties of a terrain-engagi ng annular tyre (21)

i ncor papptozitnately @&8nYof the front (5) and rear (6) wheels. COLLAPSI NG The
sequence in which the cycle (1) is reconfigured fromthe erect to coll apsed
configurations according to one preferred enbodi ment is shown in Fi %ures 20

and 2 Thus, the herizansalslistaniseafdogivasn thediierseehen {35 of {he steerngrAisor8ywith

ly, 1 fi | | f di
ont 1 gl augfaeﬁé?@ﬁﬁn)pabéaégt%a%% o sy B St PR | Rl elhdy”
i t1ﬂ]¥\fh'ebégl te&glﬁgaﬁg%gler?a{s t%@&#mél@éa%@brﬁeat (13) and frane (2)

into

In recognition of the variations in rider stature, seating position and personal style, in a
further embodiment, the horizontal distance X between the intersection of the steering axis

with said terrain surface and line Y is variable by +/- 20 %, as exemplified in figuré 7.

WHEEL - FRAME INTERRELATIONSHIP

The penny farthing configuration of a front wheel relatively larger than the rear wheel offers
many advantages for a practical urban-focused mini-farthing cycle. The present invention

utilises the mini-farthing configuration advantageously in conjunction with:
— collapsible cycle configurations;
— predetermined steering mechanisms, e.g. under-seat steering;
- external drive mechanisms, such as electric drives, and

— hubless wheel constructions.
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It will be appreciated that the sequential order in which the respective
cycl e conponents are repositioned may vary. However, one preferred nethod

by whi ch wbeofivehQe(1) is collapsed, and as shown in Fi g¢rfB20400@467 NCl udes
the foll owi ng sequence: 1) Pivoting of the footrests (12) about the fifth

fold axes and inserted into mating recesses (16) to lie substantially flush

with the fro surface. reci,ate t thls
step isgﬂ?ﬂ 'n%'ﬁ %@&r?%obfsﬁféarc'tieﬁ R} (“5‘52‘8"%%8”%'}0&1?? 9{‘@? St%ﬁoa@%e?% §7ng t he
f oot rest 12) elimnates potential interference with the rider when they
are cart?"a g the cycle (1). 2) Pivoting of the front wheel (5) and frane
(2) together about the first fold axis (40) such that the | ongitudi nal

(104) angds! MBrd &Jd%@re %Meﬁk%@% &Esérhweh%ﬁ th\@ff@%lpré\ﬁaeds% agt '1 \6)er

overl ap a reglon et ween e frame lateral ( 111) and |ongitudi nal
boundargy Hékélﬁ&?ere'ﬂégcrfﬂeant wheel (5) and frarre (2) are pivoted together to
insert a portion of the front wheel (5) into an arcuate recess (69)

provi ded on the underside of the frame (2). 3) Pivoting of the rear wheel
(6) and frane Whprdimgst frent wibaal(5)tidef = diaoeterfeatebding said reby wheell(6) hat t he

| ateral (109) and | ongitudinal (107) boundary-planes of the rear wheel (6)
respectively overlap a region between the front wheel |ateral (106) and

| ongi t wdnfigureq tbOagludsatrielast pnplofines and therefore also the frame | ateral
(103) and longitudinal (101) boundary planes. 4) Pivoting of the steering

mechani sm (7) and frane together about a third fold axis 2) such that
the steering n%mm'w%zmm erest pidjag tCP@)fl‘Qé’éatloﬁstPc?ec%{'aPB%Férﬁﬁz‘ﬁipnsI ot

(70) in the frarre é r %/ nt i st eer.i mechani sm (8) and
t he attached stPXe’@P i S?'Sr"%(e (5ﬂ6§r‘ﬂ?‘? Hl“ﬁ‘?ﬁ" %3 ro‘lff’x'['ﬂg secondary axis (18)
relative to the frame (2). 5) Pivoting the steering mechani sm handl ebars
(9) about a f o4 Fntanuglﬂ’(l o%e?gﬂkéS st(aél%qg mechanism (8) configured and positioned to

provide a substantially unobstructed or unencumbered region forward of the

rider's legs (37);
- at least one hubless wheel (5); and/or

- at least one externally-powered drive mechanism operatively coupled to the front

and/or rear wheel (6).

As stated above, the present invention may also advantageously utilise a mini-farthing
configuration in conjunction with a hubless front wheel (5) (as shown in Figure 1), an
externally-powered drive mechanism (38) (shown in Figure 31) and/or rear-wheel drive
mechanisms. A hubless front wheel (5) is particularly advantageous in combination with
compacting cycles as a means of providing a storage volume into which elements of the -
cycle may be compacted. A hubless front wheel may, but not necessarily, be formed with a

void in the wheel centre e.g. as in the front wheel (5) of the cycle (1) shown in Figures 1-36.

In addition to storage possibilities, a wheel centre void (39) allows a drive mechanism(s) and
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together with the frane (2). Both handl ebars (9) is capable of being
repositioned into closer nmutual proximty with the frane (2) by pivoting

about t hewhauidddzdigl d axis (43) and inserting into mati pgrfigaBoedsasdl ebar
recesses (71) in the frame (2). The handl ebars (9) are retained in the

frame handl ebar recesses (71) and thereby prevent the rear wheel (6) from

be. col FHPRBRB FoniBar ANt g vkt s WhBbIRE i, Sl T 8 0Y)

is configured to secure the front wheel (5) fromrotation about the

steering w’ﬂ?g @%ﬁ@%@&%%& h?@-g%r,ﬂgnoi)é@%&in\%ﬁtsf (ihtE?ih% WOHP\;vggé@ 14rg8r #ageri ng

mechani sm he recess Irst pivo the front “wheel (5)

into th:%aP%é?ﬁBQé?ﬂb?%h%r’fﬁﬂ?néy?&eeéq%figﬁr%h-wiﬂhtat%dsk oRé& dRresCi12) 66l tHe@dntt he

stability o e cyc ) is’inpaired during the collapsing process if the

front woe&d| (%) hndBFlcafigeiedstich ik tHel3eatécriddrl (PV)agl also dbi wireadh weltyrraibout
the steering axis (18). Thus, inserting at | east a portion of the steering

mechani §iMac8)(3enditto bothrthatsesad alde s fedt mtent the cydle rie sfatindarp gandedlsaneackcesses
(70) on the frame (2) effectively locks the front wheel (5) from such
unwant elsbth teadteering Mect@aisnb@) sea footnast (1gLwken theayele 21),is irsinatipt hese net hods
to reposition the cycle (1) into the collapsed configuration results in the
front wheel (5), rear wheel (6), steering nmechanism (8) and frane (2) all
bei ng COMPACTIONMEANSNt 0 nutual |y closer proxinmty whilst maintaining a
constant, or decreased separation between the cycle lateral (103),

whod! lt :ggd?g%ééd?%%@%?gfe%%ﬁ ié%:f%%:n%goz gonanEad. B BNy Rk e befaL ()
are a reposi t.l.on t nut i i m . - .
ongt t (ERESOIES BT o0 aiter 4P Bapeuictiels PABPLaE fofytielon Bptegdstfoning,
def | N e ?r%ﬂtfﬁﬁé’el"(@i,ﬁ@?r GHEGi 8y, sEQ?(FagP%}E%%{gS eLRAniAY 8P Fodthedtsy [1BY kY

I N r nae Su

depl oye err I'ng position ext stantially perpendi cular to

the pl apRriR§ Mdhbdr(PNhtoWhRBally(oser Broxintlyd@th MBfiiagt(2pnd i nserted

Figure 12 shows the second preferred embodiment of the cycle (1) and the points at which
fold axes are located and about which the various cycle components fold in repositioning

between the erect and collapsed configurations.

A first fold axis (40) (shown in Figure 9) is located where the front wheel (5) is pivotally
joined to the steering fork (7) and allows the front wheel (5) and frame (2) to pivot relative to
each other. The first fold axis (40) is parallel to the primary axis (17) which passes through

the geometric centre of the front wheel (5) and about which the front wheel (5) rotates.

A second fold axis (41) is located at a connection (42) between vthe rear wheel (6) and the
frame (2) and permits the rear wheel (6) to pivot relative to the frame (2) into mutually closer
proximity with the frame (2) and front wheel (5). The second fold axis (41) is orientated
orthogonal to the first fold axis (40) and the rear wheel repositioning is performed by a
combination of pivoting in the vertical plane about the second fold axis (41) and linear

translation of the rear wheel (6).
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into mating recesses (16), substantially flush with the front wheel

surface. The footrests (12) are pivotally geared together such that they
bot h rai swoandy/dooswer si mul t aneous by novi ng eit her foot pestiBid@do626her eby
reduci ng the nunber of steps required to collapse the cycle (1) relative to
individually folding footrests (12). The cycle (1) is thus configured to

ol 'efﬁsﬁg?fffigt?‘@f ark] sput DA GRES afi Rl e8P Bving, BRETORELY) gikdiesr o

i nt t val i h
vert1 ooty Ratp TR oV P ST SRRy et mathaRlsRp @ RBahe )
In eac rbi@&t?@@sgéqt%gﬁir&ﬁl]é g1 (4 I Gke nﬁﬁnlﬁ%’?opﬁeséé@f‘(%?whf&ﬁ il @@sessi on

from Fi'gures ere is a significant reduction in the distance

bet weer, LBt ESAHERLGP W dRsW tid 88&S(16)L &2 bivaneblfRievieethe tfitend (2)giAs ishonal
boundary planes (101) when the cycle (1) is reconfigured fromthe erect

conf i guszaidr O Figore B! the2§ariigdmicbiRartsrh |(8)psarntaic® af urdrersdl ijoint Aboug which2(Dg) .

Fi gures 2la-21f show the sanme sequence as Figures 20a-20c in plan view and
al so shaewmt (16) rcadysivatoRigure diOs skovese tHee tepositioning dfather sdat Hddhand \stegringes
(103) and between the | ongitudinal boundar|y pl anes (101). It can thus be
seen t hraechapisme(B fromitbe ieragt (Figure A8ax towrreetllapsad (Figise 1QRconfigystionst eer i ng
mechani sm (8), seat (13) and frame (2) into nutually closer proximty by
pi vot i n'g about respective fold axes §4,0, 41), ttpje Io& gtug' nal (tlo ]

at er al A cgByold AEs PN Ispied A 1° caePEioh BnaRdEbe IR lDed
volunme cuboid. |t wll also he appreciated that by repositioning .j.u t wo
of the %ff’g?eﬁﬁiﬁﬁppdﬂgﬂ"aéwrl‘ @nBo' c@%@%tds?uqsﬁj?@&'?@sa?%gﬂﬁ% CE’B&O C Xﬁ/atl)%lr?e%%efi ned
by the cycl e bpunda L. an | L - VA he
vorti cdrigtgeal SES Be I s ale e nds s o s EE ARl e o
front ( i d epsighentioR HaesHovn ihhe
cycle (t % e?égcc%ﬁﬁudé%dwggghq? ha drggﬁggﬁ ?%fl%cﬁlsﬁﬁ thegfrolnt wheel n(15) and

rear whaglre(fib, | ﬁ)aeremmtaaédcwm ABBIShBWAE FepositiRf STahk dpsticags (125 abbst i n
the vertical (108) and |ongitudinal (107)

respective fifth fold axes (44) which are aligned horizontally in the plane of the front wheel

®).

Figure 12 shows the rear wheel (6) repositioned inside the font wheel (5) with the erect cycle
(1) shown in phantom, while Figure 13 shows the front and rear wheel positioning of the

cycle (1) in the collapsed configuration.

Figure 9 also shows the representative positions of latches (45) which respectively fetain
the front wheel (5), rear wheel (6), cycle seat (13) / steering mechanism (8) and the
handlebars (9) in the erect configuration and can be released to allow the respective
' pivoting of the front wheel (5), rear wheel (6), cycle seat (13) / steering mechanism (8) and
the handlebars (9), about the first (40), second (41), third (42) and fourth (43) fold axes. It
will be appreciated that the footrests (12) may not require a latch as the rider's foot
pressure will likely be sufficient to retain the footrests (12) in the erect configuration (Figure

15a) during motion. Pivoting the seat (13) and the steering mechanism (8) together enables
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boundary planes of the rear wheel (6) being |ocated in a region between the
front wheel vertical (105) and | ongitudinal (104) boundary pl anes

respecti V\‘/?/b%ﬁow':dd'ﬁ hernmore, as can be seen in Figures 229&%)%13%00%@?6 »eycle (1)
ee

is also con |gure such that repositioning of the front and rear
wheel (6) into mutually closer proximty results in both |ateral boundary
pl anes (109) of the rear wheel (6) being located in a regi on between the
front vifeasseofhasingle sesuinglRrlchdfalnes. 1 n the col | apsed configuration the
rear wheel (6) is thereby contained entirely within the vertical (105),

P RS R Sl 2
as e.Tr,on

el o° i R erath I FiapeS) 4R 1dsh Mhu colBhEBll Ridral o8 g‘évn’%ﬂ%e*ﬁe T e
el e"at:a %‘% é“(f | BUILBS 42334y Zé)thélfﬁg’( éﬂﬁ?&‘ﬁm&ﬁ&em: ft?gtu‘?ésah %%%rﬁé%@%ﬁ.léﬂt%

111) o ront Wheel and frane (2) be readi |y apparent that

the r eFPr?&Jetdf% SEoRd emedufﬁeﬂﬂ&nd\&ﬁ&l oIt thAARE sbédna foldtail (4Y) sbovs&hich
proximty results in both |ateral boundary planes (106) of the front wheel

(5) ovend ARPWhgeR(B) RIAR diehtaRRINntthe vétiearpldrat straal arlytelobiappyornatedssiktyl 11) .
I ndeed, at each stage of the collapsing sequence, the front wheel |ateral

boundardgggdeanehotiddHig! veheer tharytieg1) egimighb ethisesecont dolfi raxrse(4/t atfmsaallob'eundar y
planes ( 1 11). Figures 24a-24f show underside views of the cycle (1

dur i ng thereeac wiheel§) tegpesteqositienediibyi pieotirgut ekthe enojtadinalipiane efdhe eyds/ B ons.
In a simlar manner to Figures 23a-23l, the Figures 24a-24]1 show the rear

Y\heel :aagéhmdrq@womamty the glses of toFYR/Eh | @(pf’pinﬁgﬁ%é iy IhErPREEL e 1St r ane
ateral boundar ane TEERI NG As bed | I

st eeri ﬁ@”ﬁﬂ?eﬂég)sﬂ-ﬁ‘lﬁ %Cﬂéﬁf‘?'%f"%ﬁ's‘t@@ 35 ti’%woFFg S?r “fleeg’af‘g:r 3 3§SW'¥é£b%§g geat
- d re%glcle (1) is in the collapsed configuration.

- When in the collapsed configuration shown in Figure 15, the cycle (1) occupies a
significantly smaller volume and is therefore easier to transport and store when not in use
riding. The scale of the cycle (1) relative to an adult human rider (11) is shown in the
representative drawings shown in Figure 16 where the rider (11) is shown standing and

carrying the cycle (1) by a strap attached to the cycle (1).
BOUNDARIES

The vqurﬁe occupied by the cycle (1) in its erect riding configuration and collapsed
configuration may be defined by a cuboid ‘box’ volume with planar sides touching the cycle
extremities. Comparable cuboid volumes are definable for each of the major cycle
components, including the wheels (5, 6), steering mechanism (8) and frame (2) assemblies.
Comparison of the changes in the positions of the planes forming the box sides quantifies
not only the volume changes, but also the nature of the collapsed cycle shape. As shown
in Figures 17-21, the cycle (1) can be defined volumetrically by mutually-orthogonal

parallel-pairs of vertical and horizontal planes (when the cycle (1) is positioned upright),
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above seat - indirect; below seat - direct, and below seat - indirect.
Conventional, contenporary cycles such as that shown in Figure 2 utilise

above- Seé\ﬁzo(ih{(ﬁﬁ)tysﬁteerl ng with handl ebars attached to g kiRabocsbeel
fork. In contrast, in the first and second cycle enbodi ments shown in

Flggres 1-21 the ﬁycLe (1) has a 'belowseat' 'direct' steering

confi gur at th t t

stem ?mé‘m'?f%gﬁ& PRSI HHOS, JRIEELr 2D vertig! Léghﬁc?’ﬂssg'n%%&é%a cHefy"

togenerate t

¢ ?fﬁmw?se@?a%%f‘%@sﬁaﬁmra anoﬁvez@sa“ %%?%wiea. e Sl O el oo b edim ( 30y
0 e eeri ian

consoquiht 165" e Shiel o tetind ecfin i (B RER B Ahlofirdri8 1), neRipRany 1k oo
handl ebapg, é&%y@fﬁa?ﬁgm %é?‘uéap anIEte‘Pélt&fun@QF} Pahéd Qf‘%é)frontbé‘rﬁd eyl

handgri ps xtend fromthe outer end of each of handl ebar (9) and
are ori @Hé@%% tr@sﬂé%ﬁ\felya'a@ﬁ#% by éned WHisrar eveftfcal BRd NorRUSInEINEdRMivdyI60E

but t ocks i's handl ebar configuration places the bar end handgrips (46) in

cl oser g@n-eRdagin gthnhh@rfyra@m(nc&rpb}atédnrncugh@mthetht (3)rame redr (8) whedlng
novenent. The handl ebar configuration of the first and second enbodi nents

t hus places the handl ebars (9) at the ideal position for access by the

br oade@owmargicof rider ( 1 1) stature. In a conplinentary manner to
conventional cycles, the ends of the bar end grips (46) also provide a
conveni ent position to place an cle controls, such as brakes, throttle
(for exkher sagvancoifle Mdrhe iR 3y ﬁént({)) iy iregandiowied &8 (9?61 FPre‘E9t fq icgl! yethe
el ongate stem (10) in the steering mechani sm

Che' posermfmmEkeS s P b R eaBments SR Toblies Sbnai21 3% R of O

bei ng ata hed directly to the steering axis (18). This creates an
er gonoffi %Véf'f’na PRn ML EPSdVEY eeri ng i nput while providing a sinple,
reliable confi guration to transfer the rotational novenent of the rider's

As mentioned previously, the cycle (1) is configured to collapse from the erect riding
configuration to the collapsed configuration by pivoting the steering mechanism (8), front

wheel (5), rear wheel (6) and seat (13) and frame (2) into mutually closer proximity.

It will be appreciated that the sequential order in which the respective cycle components are
repositioned may vary. Howe\)er, one preferred method by which the cycle (1) is collapsed,

and as shown in Figures 20-24 includes the following sequence:

1) Pivoting of the footrests (12) about the fifth fold axes and inserted into mating
recesses (16) to lie substantially flush with the front wheel surface. However, it
should be appreciated that this step is not required in order to collapse the cycle (1),
though folding the footrests (12) eliminates potential interference with the rider when

they are carrying the cycle (1).

2) Pivoting of the front wheel (5) and frame (2) together about the first fold axis (40)
such that the longitudinal (104) and lateral (106) boundary planes of the front wheel

(5) respectively overlap a region between the frame lateral (111) and longitudinal
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manual steering input to the steering fork (7) and front wheel (5). A rider
( 1 1) seated on the seat (13) in operative contact with the steering fork

(7) (viawandlwhans (9) and stem (10)) and footrests (1arribsiobhgscycle
(1) isinmotion is thus positioned in a substantially upright posture

W thout torso (26) inclination. Furthernore, in this configuration both
seated rider's feet (28) are able to si reach ttggtterra'

1 t I'sz ¢ aneguy y( re pl thel’I tg
sur f ?cg_ (36)( \ﬂHbHZ@WS’é%?'@P%S-(E)e fr%r;fs“t"éecel t a?d'ipl. FhHe ﬁ)laﬁ&l RIBAPE pgyner h o
udi ng any an r e rips ext end. | at.er 0
glhgcri der 'gs 'f%‘?"ga FE%EQA’ gﬂtﬂpﬁan@%@g@%@o@g %{H‘%\% r?%ees\ér(lggieﬁ}og @e%?) g‘vtl e

adequat e torque t. (,40) and steering fork (7) to steer the cycle
(1) whil st b@’?‘?e?és'ﬁ‘i%ﬂﬁ%hgg?s‘?ﬂ?each of the rider's hands (30). It will be

apparent that this handlebar |ocation provides a very natural position for
operati on ﬁypﬁ,@ﬁy ofdRe 'e;a)r mba%@ﬂaﬁ& FAmen2pagutnst A5U8 816 fRBhd Fkhagk (4gr side
r

r
of the ridér's torso (2 The handl ebars (9) are also | ocated rearward of

the rider's ghihnAat(thd)atead(1oel ang iongittdinka (1 67) bouadsry Ehdks of tre ehewheslg
mechani sm (8) thus provides a cycle (1) with a substantially unobstructed
region forwag) ekpédieelyi carfap heggionThetvafenr the fdoeh wheel rlatdeni (108) Bndhas
their feet (28) positioned on the footrests (12), the steering nechani sm
(8) is | ocat edgiheliral(t%) toehdary pldresrardethesferatalsetheoiigme drteteh €183 \andnsur es
that there are no obstructions or encunbrances forward of the rider's |egs
whi ch woul d lengitlstinalbi®i) berndandplanesount i ng of the cycle (1) and provide an
ent angl enent hazard during collision or rapid decel eration As nentioned

i ly, [ 1l be p iall || ff d b rid
pushi ng af Rlvpinare rooieedad Sepraferit aoe fafee () tnab BT riieodasg ()
t [ i [ t. It he. i | - ;
sol el y " usi ngtieheurtbiet B teqrns) ARgRnie e ER R RIS ol S oo B,
terit - [ . 9),
tem (10) antioGte] W' AR 5 iFeby BrelSRitoCei ooty pIdRO SR del 21 o

about a quat Sﬁ%‘ﬂ@f sFe?;%iri;ﬁ%eo‘}F?)g)th@Fsl rdtstidh %u@ﬂ%dsécbﬁéﬁrg;&ﬁiss(ﬁ 8freldfide &xine (18),

as shown nore ear ure The handl ebars ( are connected to the
steering forkahék2)py the

5) Pivoting the steering mechanism handlebars (9) about a fourth fold axis (43)
together with the frame (2). Both handlebars (9) is capable of being repositioned into
closer mutual proximity with the frame (2) by pivoting about the fourth fold axis (43)
and inserting into mating frame handlebar recesses (71) in the frame (2). The
handlebars (9) are retained in the frame handlebar recesses (71) and thereby

prevent the rear wheel (6) from release from the collapsed position.

Alternatively, the cycle (1) may also be collapsed by interchanging steps 2 and 3 or steps 3

and 4.

The cycle (1) is configured to secure the front wheel (5) from rotation about the steering
axis (18) during coIIapsing by either first pivoting the steering mechanism (8) into the recess

(70), or first pivoting the front wheel (5) into the corresponding frame recess (69). It will be
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stem (10) which extends fromthe steering axis (18) to the handl ebars (9).
The stem (10) is connected to the steering fork (7) by a universal joint

(50) enclwaediodosdikn the frame (2). This universal joinpctaBloodb@nsf ers the
rotational novenent of the bar end grips (46), handl ebars (9) and stem (10)

to the steering fork (7) to generate corresponding rotational novenents of
the steering fork

1o st o) AT R s

t h

L L
t

e 1, Y A S T AR

the san‘ﬁ’mqﬁ) gﬁ%}ﬁgﬁr Pl'a}f% é?:>é§§es((dl ) ofihd ﬂ’gmGC{b% 8R&dtivgy 10¥k8hd hensSvR&d!! ng

mechani s are con |gured to rotate about a separate axis to

the stegyirBeh QithlnWhfeddotatidgisf er coupling is used to transfer the
rotatlonal novenent of the handl ebars (9) to the steering fork (7) whil st

mai nt ai ni ng the congruence between the rotation direction of the separate
pi vot axk san bBrseen exfgPeLs aatl 2 using tiessecnethbdsgsrepssifjorathe cyblewm) into thegur e
22. Figures 22a and 22b show a transfer coupling (51) in the formof a pair
of substallapsel ¢onfipanatibh esults ie thetient(vBBe! () { reehwbiea! (B)s stebrng B8Fhaneal®d on
opposing sides a rotatable collar (54) at the quaternary pivot axis (49)
about wand framep@?) rallobeing riepasisignsd (Wp Peivale CloéereP'fOétE"ﬂ'tVsWB'&‘|rf‘|§:j”tali?&9a?| onal

e o (5 e R B 408 gy B o Sh'

correspon d

(10 S@g@%@% Esuq%a Lnfiaesc 5@%‘? 407 g1onf BBRE P e 307 Siddon o ¢
enbodi nent

Cont r ol MREATIB9) sBaicelpy pil el Bflafl 5" %%59‘ G, it Bl phss BRI 0712

at bot hg d&aY%l‘Z%Pd%%&haﬁ 109, rfﬁeidl t(liéfﬁgéwc( v&ticdI (182 By @blisddry Plarist ached

to the &0 steeri’hg nenb
define a reduced volume cuboid.

The footrests (12) may be individually deployed in their riding position extended
substantially perpendicular to the plane of the front wheel (5), or folded upright and inserted
into mating recesses (16), substantially flush with the front wheel surface. The footrests (12)
are pivotally geared together such that they both raise and lower simultaneous by moving
either footrest (12), thereby reducing the number of steps required to collapse the cycle (1)

relative to individually folding footrests (12).

The cycle (1) is thus configured to collapse from an erect riding configuration to a collapsed
configuration, solely by use of pivots or hinges without any telescopic or sliding inter-

movement of the various cycle components.

Figure 20 also shows the vertical (102) and longitudinal (101) boundary plane pairs of the
cycle (1) in each stage of the collapsing sequence. As can be seen in the progression from

Figures 20a-20f, there is a significant reduction in the distance between the vertical
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(61). Figure 22c shows a further well established transfer coupling in the
formof three contrarotating surfaces (62, 63, 64) attached for rotation at

the quat eypani/dbiet axis (49), an internediate axis (6prTABshod/HR26% €ering
axis (18) respectively. These contra-rotating surfaces (62, 63, 64) provide

of "the St oer | ng. mechani Sm aboUL  duAt ernary. Axi 4 (49, or advces arediced
ool 8 i IR Kbk T 1
may be € f&’;PQB{iQ}}'/"P?g{EEH @Feer? SORIIHIANA {Fgﬁu“? ﬁ_éa)s oetg? ?ﬁgépﬁggﬁgﬁﬁi%@nt 0
i vor SAToyE 200k TR a1 Bk 0 38 Seqbetiee T FHEIBRARIR AIFliER

rechani ahy R8I HR) th%er%gﬁf@;r)i hYifiEnd BalweeRindRigtaPbaiiianP biaRts (18

forrrepl rrom Ieyers, eys, ca W th user handles and the |'i ké. Such
non-ri gthw%&\ﬁﬁlﬁé g NESEHA MotRGarl Pthek 0Dl \CRR thes BORBES tHad by WBgSdsitiodlndi Ng

the cyc st presenting mninmal obstruction or entangl enent hazard in

the evepe Péntawitdehsd), Rear iTRIed 8)C Stediindraisthanidh €8) meantrs) sandfeameé 2)eidtow t h
such alternative steering nmechani sns may be configured to provide a range

of unor trhmektiy cisys beximitgxisy pivetisy bboutaespedtve fatd erep A0, Sdh the longitadivalt s of
conventional handlebars in a substantially horizontal plane. It will also
be appr ¢t lateralh@d03nand vedisah( 102) reycievieoundad eleags defing gnfedyerhPUme may
be used and five exanples are shown in Figures 23a-23e, overlaying a
]E)r ef er r edbaigbl wilhalea bepPRREIalRdLEaRY TEPREATINGHuUsWP & the) afaeRARtiPRedAYSISt om
or conparison purposes. Figure 23a shows fixed bove seat, direct
handl eb&Pmeefnty hareLaics] %v&iwsu@n%%xdh%}ﬁ'? %ﬁé{?gﬂcﬂ?aé’eﬁavﬂ[lﬂa ar s
with a ceptral stem (10) extending to an orthogonal handl ebar pair (9)
forwar d"#°Fhe rider ( 1 1). However, it will be readily appreciated that
this configuration introduces the aforenentioned di sadvant ages of

convent Lonals £3.ch% RANHehHical (105, 105) and longitudinal (104, 107) boundary planes of

the front (5) and rear (6) wheels during the cycle collapsing sequence. The cycle (1) is
configured such that repositioning of the front wheel (5) and rear wheel (6) into mutually
closer proximity when collapsing results in the vertical (108) and longitudinal (107)
boundary planes of the rear wheel (6) being located in a region between the front wheel
vertical (105) and longitudinal (104) boundary planes respectively. Furthermore, as can be
seen in Figures 22g-22I, the cycle (1) is also configured such that repositioning of the front
wheel (5) and rear wheel (6) into mutually closer proximity results in both lateral boundary
planes (109) of the rear wheel (6) being located in a region between the front wheel lateral
boundary planes. In the collapsed configuration the rear wheel (6) is thereby contained
entirely within the vertical (105), longitudinal (104) and lateral (106) boundary planes of the
front wheel (5) and therefore the wheels (5, 6) collectively define the same volume cuboid

as the front wheel (5) by itself.

Figures 23a-23f show plan views of the cycle (1) during the collapsing sequence while

Figures 23g-23| show front elevations. Figures 23a-23l also shows the lateral boundary
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configurations in the event of a rapid disnmount. Figure 23b shows a pair of
handl ebars (9) that are positioned rearward of the seat (13) and extend

or t hogonakbyofoiemigt em (10). This configurati on has manyc@figida§omdyant ages
of bel owseat steering together with nore sinplified, conpactable

(e 5. a1 m IIOTENt e (oSt i ct el by, LGk 1 oy on (28) 1| Dogontrast  th

fiX rst da??“%@%ﬁdiﬁ}e?féﬁl? gante‘ﬁib‘?f’d?%eﬂ{ds A6 d2h 3 @ﬁ% ﬁ%ﬂ'&’ PR tﬁ%)”‘? Pat
ond” ori BRSTHRa O B, RS Endsl i o LBl BBsE oty fEUS ot (0%
to scrifg g b%hﬁc?a(r%ﬁ%%& (fYe) BPEE f%:ﬁ?gh%ﬁgﬁ)d{@ﬁﬁ?@ q:’atrgbléﬁﬁém}é@ﬂ%é?ﬁmg' e of

hol di ng~a corres therr torso, across

their tggh oaﬁaiargwnetsg%home&aldambh gt Afthd eaua@mb%eanam@ ) frdr the

opposi ng sl ure 23c shows handl ebars (9) with short bar end handgri ps

(46) t hgheethdteral EMdéQd@énéso(m@)t éVeflap free fegioal Riassh the fradleoluterdl boangsry ar c
than the strai ght handl ebars (9) shown in figure 23b. Figure 23d shows an

enbodi ngatesiittiin). a col | apsi bl e, above-seat, direct handl ebar configuration
(67) simlar to that shown in Figure 23a but havi ng a handl ebar stem (10)
that is pivotable relative to the fane (2) to allow the handl ebars (9) to
be f ol deigureRrteeatishawmundessideviewp séthecayalei (Guduingdhe collapeinasequsneravhiiel une.
The stem (10) is curved to lie along the frame (t2 and front wheel (5) in
t he col Figwes@3eF3 F@QWé%fcﬁﬁevaFBWeJ’éla siPiRTSMARNRY TR FigUrRSoAda-gelr Bis lIaYSE| | |
has t he_aforenentioned di sadvan es, of conv t9 onal above seat . ¢

handl eb#te-¢8shPydhareynehes! 'ateg gg Y93y p'ﬁl’%ﬁufﬂ) %géer B9 AT H%t%/een
enbodi wi th a steering con ration with a joystick (68) positioned
bet Weem?'{s 1ame lgtgral °P%%3§Y3@P$\%{Hqgf the seat (13). Alternatively, the
joystick (68) may be positioned on one side of the rider. The use of a

j oysti 3({ é682; all ows the steering mechanism (8) to be operated by a single
hand, & i nvol ves di sadvant ages t hrough

As described previously, cycle steering may be subdivided into the following broad

categories;
e above seat —direct;
e above seat — indirect;
e below seat - direct, and
¢ below seat —indirect.

Conventional, contemporary cycles such as that shown in Figure 2 utilise above-seat direct

steering with handlebars attached to the front wheel fork.

In contrast, in the first and second cycle embodiments shown in Figures 1-21 the cycle (1)
has a ‘below-seat’ ‘direct’ steering configuration with the steering mechanism, including

handlebars (9) and stem (10) positioned below and rearward of the seat (13). However, to
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increased conplexity, and reduce avail able mechanical torque. Another
enbodi nent is shown in Figure 24 of a steering nechanism (8) utilising

handl ebangol@ydigched to a stem (10) that is pivotabl cghpiosdocdsat ernary
axis (49) that is coaxial with the longitudinal axis of the stem (10). A

transfer coupling (not shown) is provi ded to connect the stem (10) to the
steering fork (7) and has a neshed geari connection that transfers the
pi vot i regnemte: thennecessasy F’Bg@ﬁé’f?_'ﬂ‘@}'o'@)i’f t'ﬁ»‘e‘ U heshen: @ﬁc?retclrﬁﬁniqﬂe?d &’Mout

L bR éif‘éwéltebén%%ﬁt@g&“@e ARy S5 B b
4

A A A A R

enpnodai nt

SR R A

Thus, % W!‘, G Qt%z{h\é?eﬂgp@ﬁ FRAL BufePBhd SHOMR)of hgnaesambﬁém(éf)e JBNtaRA to

equi ppe ering rrec anisms acting on the front (5) and/or rear (6)

wheel S ast afdund thE cLRAFY bthENRRFSIRME dha/ansittokis. TR hdhdldbar abhfiduramer

t hat ar-wheel cycle steering is very difficult to configure to achieve

sat| Sf @6 ¥he babend hahdgMRAMS) GONBEEAIRANIMEINtd\thediusee (1 DetHropykutit dhis Fanget he
first and second preferred enbodi ments of the present invention have a

subst anifistddriyig aneweaient f Traarfd¢bani donfigurationt olthesfest amch se¢randeembwdimentsr ecess
(69) (shown in Figures 13 - 14) corresponding to the outer perineter of the
front wheeplages)the haridiebdrs (hitat Wieeideal(iBpitiah $or deaessebyf hetreadest @oge of (1dw)
(shown in figure 14) for retaining the footrests (12) and an aperture (39)
for ret(di)atatyre: he rear wheel (6). The frame (2) also has recesses (70, 71)
(shown in figure 14) capabl e of respectively accepting insertion of the

t 10 d handl eb 9
of fors a7 %waff«‘aﬂarfy%%ﬁ?(@?@&‘ié Are| ek e el dnShRER G ains B 3FL e
1;|r ? 2'; n\f\a;{]rg\(e}nlée (aSEonvenlelnt posutlcg)r{3 ?o % a{c\éear{VaEycj,qtag ’coht‘ol¥vI édchbgs %Pmegc'ﬂ‘%tﬂg (}J?at

externally-powered embodiments) lights and so forth.

Utilising the elongate stem (10) in the steering mechanism (8) has the effect of moving the
position of the handlebars (9) closer to the rider (11) instead of being attached directly to the
steering axis (18). This creates an ergonomically more effective steering input while
providing a simple, reliable configuration to transfer the rotational movement of the rider's
manual steering input to the steering fork (7) and front wheel (5). A rider (11) seated on the
seat (13) in operative contact with the steering fork (7) (via handlebars (9) and stem (10))
and footrests (12) when the cycle (1) is in motion is thus positioned in a substantially upright
posture without torso (26) inclination. Furthermore, in this configuration both seated rider's
feet (28) are able to simultaneously reach the terrain surface (36) when the cycle (1) is

stationary.

The handlebars (9) (including any and bar end grips (46) extend laterally outside the width

of the rider’s torso to a sufficient extent to allow the rider to provide adequate torque to the
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frame shapes and constructions are al so possible w thout departing fromthe
scope of the present invention. For exanple, two alternative frane shapes

are shownygchfiymbtdieal |y in Figures 25a and 25b and have pgit/1B59806ckéd | Y
tubul ar framework construction. Therefore, in one enbodinent, in the

col | apsed configuration, the front (5) and/or rear (6) wheel may be
configured to pivot alongside the frane 2; rather than inserted into

\C\ke]cesséﬁem ;ﬁW)ﬁé‘dﬁtaﬁ@ggQ} Uﬂcﬂ@g’ieér e rieid) aMoitsh BeingwitdiedsyveaehBblienent
ere the front d

s | at évdmyga%a/ﬁ&aét R b anebtehs 1 3hiE R 5'65%/08?“% oVigS S pu ey 2
o ¢ haPostia fasrbpetiof 2 e hoss releRed Stmd %aa;w WRREL ol it Lige Py
whi ch Psfotrgo ?Gﬁho ON‘%&JE a%@g'aré+lésuo%a{éd%gwd 'E)ﬂh@trél\é?stsﬁny@ %%%gond

cycle &l od I ren arison to said second ' e i ment,

t hese \b%!dvf{He%VﬁQﬁlpﬁéz* I8y elTYle%lf@Mﬂg rﬁéch%ﬁﬁl"n' &) tﬁJs%Bw%@S'cyélE'(gP\W% ara);

b) | arge ront I gure 27b); "c) significantl | er front wheel

(figur esuBZtﬁhﬁau?)un%HﬁPd&éd feBRin TBRRRY of fHedrite?'s 3d; rrharre(ﬂore) whéﬂ gRrridegdd 1)wheel
(figure 27e). In each of the aforenentioned enbodi nents shown in Figure 27,

the fraonk twbietdet (28) pasitioaegen théddotics’s (12 rthavsering Ghechadistrh®) éf tcatedan be
consi dered conparable to the "mni-farthing' wheel configuration as '
pr evi oulow amhbeling the rfd@ns\eatire bady ahd dihetebye eappesthabthed aleato ebstravianse
configuration is also possible with the rear wheel (6) being |arger than

t he fr omtenabobiancsy forward df thagrtiderisZegawhionnauld hiagder myntmgs@do@smavnt@a

wi t hout departi ng; fromthe scope of the present invention. Two exanpl es of
frame Vheeyclsd) andPronigamn antangipment bazard SHANG pYiRieN gAPIdIEEFBIAIOR he cycl e
(1) wheel base is increased by extending the rear (4) and front frame

As mentioned previously, steering may also be partially or fully effected by the rider pushing
against the footrests (12) and/or the sides of the front wheel (5) to provide steering input. It
can be easily contemplated however that solely using the footrests (12) for steering

obviously requires greater dexterity and strength than using the handlebars (9).

The handlebars (9), stem (10) and seat (13) are centrally mounted to the frame (2) for
rotation about a quaternary axis (49) that is displaced from the steering axis (18), as shown
more clearly in Figure 8. The handlebars (9) are connected to the steering fork (7) by the
stem (10) which extends from the steering axis (18) to the handlebars (9). The stem (10) is
connected to the steering fork (7) by a universal joint (50) enclosed within the frame (2). This
universal joint (50) transfers the rotational movement of the bar end grips (46), handlebars
(9) and stem (10) to the steering fork (7) to generate corresponding rotational movements of
the steering fork (7) and front wheel (5) about the secondary axis (18) in the same direction

as the handlebars (9).

As the stem (10) provides a direct connection to the steering fork (7), there is no need to

change the direction of handlebar rotation to correspond with the desired front wheel
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portion (3) respectively. Figure 28a shows one enbodi nent of a cycle (1)
wth a relatively elongated frame (2) and a steering axis (18) reclined at

a shal | owgp 200W@logsikhan the conparabl e second enbodi nent pcghgidends2ehant on) .
This configuration thus provides a cycle (1) with a | onger wheel - base which

may be suited for higher speed applications or for aesthetic reasons.
However, the longer frame of the cycle (1) results in a |arger vol unme when
f ol ded.rplaijon @sJstindilechsteaing aiguratinns. ofheauriyersal C(OPP"'W gigo Allawsrbely theengt h
wheel - base as the cycle g% shown in Figure 28a but wth a rear_ wheel (6)
connect¥emt @0} pad ft'ﬁ%ﬁ’éa*( 3) P PiYGhAONE éf‘ea%’é‘e ALY PO S (VARG a

| onger Wr]eel base than the conparabl e second enbodi ment (shown in phantom
whi | st #RSiN%Gyr ovi di ng a significant reduction in occupied vol unme when in
the col |l apsed configuration. It will thus be readily apparent that

dopart 15007 ey RAE RBchabig herk@BAgTo) AeCEorGHR (DUpRe ABau pibie

depart| ng romt I nvent'i've aspe I nvention.

Wi | e r%-%&st l‘é)ﬁﬁ(]-:- bkl a%aﬁg'?m d farfdhé JoupiH §’usé<h"ﬁ> & thd totBRdhaPmovBhemnal |y

fitted ront rear brakes of known type to effect decel eration.

DRI VE '\@%h&r%}@aﬂﬂ@)wﬁr@eéiéeﬁﬁgwsfkwpmmmtmm?ahéb@ﬁmuerﬁbemawéérsthb 36

have a hubl ess front wheel (5) with an aperture (39) in which the rear
wheel (Blatibs dirs@phtdtdhé BepdrateciVdtane dhaendiagipies bfotransfdr asuplingsg51) are
appreci ated that nunerous hubl ess wheel designs may be utilised with the
pr esentshonmamFigare 22 aFigures|22alanddbrshew toyresterasupling (b4 igéhe fororof avieéel
(5). However, in general the hubless front wheel (5 wll have a tyre (73)
ext end|Qfgiuabtautla"arpaaaibblﬂarrod@t(&) Jttasbed o stubsr(PBbolecated)on peposing sideuabl e
on bearin (752ﬁpr ovi ded about the circunference of the central portl on
(76) ofrotdable coller (§heat|the Spatgracy Pivet a¥s hEVtagut Whiche Brieaf Parpistark (97)

Fi gures 29 ta?rr:%r 30 show two alternative enbodi nents of bearing

conf i guPi§ eeHe G-

Rotational movement of the handlebars (9) is transmitted to the front wheel (5) via the tie
rods (52) also being attached at their opposing ends to corresponding stubs (53) attached to
the top portion of the steering fork (10). Figures 22 c)-d) show schematically alternative
transfer coupling (51) embodiments, in the form of an articulated linkage (55) formed from a
central link (56) constrained to pivot about a centre pin (57) and attached at both ends via
pivotal sliding fittings (58) to stub shafts (59) attached to the collar (60) and steering member

(61).

Figure 22c shows a further well established transfer coupling in the form of three contra-
rotating surfaces (62, 63, 64) attached for rotation at the quaternary pivot axis (49), an
intermediate axis (65) and the steering axis (18) respectively. These contra-rotating
surfaces (62, 63, 64) provide a mechanical advantage to the steering, whereby a given
rotational movement of the steering mechanism about quaternary axis (49) produces a

reduced rotational movement of the steering fork (7) about the secondary axis (18).

It will be readily appreciated numerous further alternative configurations may be employed
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hubl ess front wheel (5). The front wheel (5) of Figure 29 has five roller
bearings (77) located about the circunference of the front wheel centre
portion (Wéroawootsie top front and rear of the front wheelcT(Bjoosdomenf the
bearings are |l ocated at the bottomof the front wheel (5) where the tyre
(21) engages the terrain surface to accommpdate the additional |oad
experienced at this portion of the wheel rim(74). The rimportion (74) and
tyre (ﬁQ)tfaaiS'étetﬂ?as“QVGﬂ‘@f‘hbﬂtéeéEﬁWf‘QWéec@é’f‘n'ﬁ'F‘é "HBPPFS?PO(“?E'P mesment REMNSr i mary
axis (17). The hubl ess front whe di ment, in Figures

20a”andestorti Eoufdiony qgeaerqhﬁﬁgﬂs( VSRR PR, GGy S o JoT on
t at T b

Front . MEBPUer Rt B oter e oy Rt vl e B s 1R AR T

cross- }de [ol(sr%n ];on? R értb.' Hlle% I‘,{lﬁ’e wn?7lg3é{yr‘ﬁ1ldleg53n ﬂ% rﬁléo wﬁ&é}f nbM i Id( 73)

attach fd arinu | m’ por ann rim por I on

(74) haged h@cﬁérﬂémé‘n@mj 3tﬁ?r§1lsé\0&e5‘to(c?o%pédﬂ§ﬁ WRérE fél@ﬁ'lgstHed n%(é!lé,t st

correspond g annul ar in the centre pOI’tI on clrcunterence.

Si m | ardr¥serfifig AMHIthalr obstAgen (&1knRRglehRnt aizzaR ROthe Odvedt refusT easmncer mat es
with an annular slot on the rimportion (74). These mating flanges (81) and

sl ots (difdrgsfdyV edisrognti dEheanhovearhamts tassodiated pedthi eaclf 7 dlterabtivet stbaringent r e
portion (72) as the rimportion (74) rotates about the bearings (78). The
ri m porméchan(srs) mag belesfigured &a btoyicenal rangeadfalnogthed wxatiysigat exerdisesciontar e
portion for rotation about the primary axis (17). ELECTRIC DRIVE In the
first airdecompaaosftermevementsoefi rswestionl hardiefiass ime substantiallyhoriaentaly c| e
(1) has an externally-powered drive nechanism (38) that drives the front
wheel (®3n& o propel the cycle (1). In preferred enbodi nents descri bed
herein, the dri ve mechani sm (38) includes an electric notor (82) nounted in
t he front wheel

(76). hudleks s aérlwsemdﬂé L FisPenacha eia PRl apres GgREE e gl ne-
or ot r {
rechani L 34 e SlAP G PR YRR EloGr it o B DBefird FffkarmeR r

3la of the present invention cycle (1) shown in phantom for comparison purposes.

Figure 23a shows a fixed, above seat, direct handlebar configuration (66) comparable to
conventional cycle handlebars with a central stem (10) extending to an orthogonal
handlebar pair (9) forward of the rider (11). However, it will be readily appreciated that this
configuration introduces the aforementioned disadvantages of conventional cycle handlebar

configurations in the event of a rapid dismount.

Figure 23b showé a pair of handlebars (9) that are positioneq rearward of the seat (13) and
extend orthogonally from stem (10). This configuration has many of the advantages of
below-seat steering together with more simplified, compactable handlebars (9). However,
this reduces the possible steering arc as the rider's arm movement is restricted by their
torso (26). In contrast, the first and second preferred embodiments have bar end hand
grips (46) that extend from the handlebars (9) to avoid this problem. The provision of bar

end grips (46) extending either side of the rider's body allows the rider to scribe a steering
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and includes an electric notor (82) having a rotor (83) connected via a
belt (84) to a rinengaging drive gear (85) that is coupled to the front

wheel rimypovid@msic74) to effect front wheel rotation wpegbhRe6legiric
notor is activated. The electric notor (82) is |located eccentric to the

primary axi s about which the front wheel (5) rotates and is connected to
rotate the drive gear (85) about a tertiary axis (19) that is parallel to
and r earwaefdnae tharepBe degreeanith eaely hand rarablept kelding v reapIingbar §ndot
shown) the drive mechani sm (38) could be rotatably engaged via an

i nt er nedfini46)desn bebing triy {assqyagrossdhelf fRighs ard F’Y)%/ra‘f‘ﬁ prwitydipal axis pf thepe
outer rimand drive gear nmay both be configured with a toothed engagenent

i nt er f ab¥cle amg (¥ip ?107?9‘135%?6%& contact. To further ensure the coll apsed
cycle presents a sleek, sealed cycle free fromexposed chains, belts, gears

and € e it D PUhSTadln RO ODh e AhABRARL Pl thalrds 1 A tes ™

cormmon ‘housi n orne the centre portion

(76) of Hgt?‘% t%ﬁg@gﬁg@g @%@g@%&%}c ahthd &%i&rg%haegaﬁsqusr_(o% ih@igi)]'r@

attache ousl so accommodated in the housing (7 is an
el ectriegl, power source (86) (e.g. a battery or fuel cell) and control
circuitry (87) for respectively powering and controlling the electric notor
(82). The control circuitry (87) is operatively connected to an accel erator
(and opFigural 138 shbwake) ensdimérst (vilot a stutlapgiblepebaie-sedty difeet miaddiebgr 1 1) .
The hubl ess front wheel (5) of the cycle (1) conmbined with a coll apsible
m ni - f acoifigucatioh¢@T) siroitdritg thahishown evkipire23a beit having edwendigbarsiemdiOfthatne t o
be utilised which nay be specifically configured to mate with the col | apsed
wheel - i is piketable selafiveyter theifame (Rblocalipirthe hapdabargd9htectess foldpdidawnuyapds in
technol ogy and miniaturisation have led to Iectri%: batteri fs.t%\gt &]re
capabl e thsf calapsng qanfigurationstodgeven Cysiswaluee Tgﬁesrt%{f‘é Qris gyryed 19 e ABRHFE g2)
for lon eriods of tine. Thus, ..n conjunction wi.th the innate jts of
conpact ?f@g‘ae @ sk E{@%tsa’gﬁ%l %gr'? otbﬁacr?ﬁiése e??’@PH%%oBPW%ﬁrsﬁ‘d? r}gﬁglgéértesent
invention provide .a cycle (1 I Si; 0 I ng _ent.| (o) ed by
an el ectPf uﬁ%‘PBrSt'El@E}(?hvﬁ ?{gr%m%@@bgé ?'S%Q\P\Aag’?ég?gugrfccgﬁ&mmﬁg dofie ¥eR e
handlebar configurations during riding.

Figure 23e shows a further embodiment with a steering configuration with a joystick (68)
positioned between the rider’s legs forward of the seat (13). Alternatively, the joystick (68)
may be positioned on one side of the rider. The use of a joystick (68) allows the steering
mechanism (8) to be operated by a single hand, though involves disadvantages through

increased complexity, and reduce available mechanical torque.

Another embodiment is shown in Figure 24 of a steering mechanism (8) utilising handlebars
(9) attached to a stem (10) that is pivotable about a quaternary axis (49) that is coaxial with
the longitudinal axis of the stem (10). A transfer coupling (not shown) is provided to
connect the stem (10) to the steering fork (7) and has a meshed gearing connection that
transfers the pivoting movement (see Figure 24b) of the handlebar end grips (46) about the
quaternary axis (49) to rotational movement of the steering fork (7) about the steering axis

(18). Thus, a rider may push or lift the handlebar end grips (46) on either side of the frame
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It wll also be appreciated that front-wheel drive of the cycle (1) enables
a conventional external rear-wheel chain drive to be omtted whilst al so

si mpl i fyiwe sbfyoesdgensi onal , structural and geometric regyiBRIERSes Or the
frame (2). However, driving the front wheel (5) directly by placenent of

the drive nechanism (38) at the primary axis (17) places constraints on the
maxi mum practi cal wheel size, seating position and
manoeuvtcabtdte the sierringfforkd7) totwrndee wheeli(®)- pl acenent of the drive nmechani sm
addr esses these shortcom ngs and enables an optim sed front wheel size to

be enpl oyed wi thout conprom sing the nost ergonom cally efficient placenent
and si AeWlraganebe GBl?reF'ggf’sth?tth?ﬂefr}?“ﬁ'é%tﬁgt?fnbgﬂ"‘?% @rleo%]ﬁ??'ya%?"f YA Ger. 1t

21'S0. pORGIeEPE 3ot SRDPGIErY ) bF contr e v e eI e RTer
Front (89 P pinoR) TikEas 8t S HbodRRin: o bl W@ouRles (1 PRl Re T

front (4 ip%gg% %@éffng(rﬁ%cg\ghﬁﬁlssaczig%)gwtﬁe R (8N Moras @TIPELRE M witbed

cycle ( rv ani sm provided in the formof a pedal crank

mechani goui 8 kerpicd BPbRe SRR indhk Qi hdWale thst reANhesl Gyoiersteering i§ hery
primary axi's (17). The pedal crank nmechanism (88) can be coupled to the

annul argifficin Qohfiguie (/dohidve satisractorsstaitg. whi ch wi |1 be di scussed further
bel ow. Figure 31c shows a cycle (1) enbodinent with a conbination of the
el ectric drive nechanism (82) of Figure 3la with the pedal -crank nechani sm
(88) of FRageICoONBEDRATIONS configuration allows the rider to use either or
both drive nmechanisnms (82, 88) to power the cycle (1). Typically, the use
of an additional drive mechanismw | be as a supplenentary drive

mec haniAsmdescripedapresiogsly s the @rstvandnsesend ofsfesed esihosinesrintqfnier Resent

(i i ve. NOYIAR v uBEEY Brssls Grrpe (3) s el sr N aPEL b ALY b

o noHEEE shAwE obies 15 RoyrS¥hoRfifg B ing! it oRrifRter 6P WAEBIER! "
The front wheel (5) also has a footrest recess (16) (shown in figure 14) for retaining the
footrests (12) and an aperture (39) for retaining the rear wheel (6). The frame (2) also has

recesses (70, 71) (shown in figure 14) capable of respectively accepting insertion of the

stem (10) and handlebars (9) respectively

While the arcuate frame shape offers an essentially mirrored profile shape to the outer
portion of the front wheel (5) to aid co-operative mating, it will be appreciated that alternative
frame shapes and constructions are also possible without departing from the scope of the
present invention. For example, two alternative frame shapes are shown schematically in
Figures 25a and 25b and have an essentially tubular framework construction. Therefore, in
one embodiment, in the collapsed configuration, the front (5) and/or rear (6) wheel may be

configured to pivot alongside the frame (2) rather than inserted into recesses in the frame

).

Figure 26 shows another alternative embodiment where the front (5) and rear (6) wheels are

83



Anot her alternative drive nmechanismconfiguration is shown in Figure 32

whi ch shows a cycle (1) with an electric drive nmechanism (not shown) and a
pedal cragl 2dRalacksm (88) that uses an el ongate crank eewigsioetcke
footrests (12) laterally disposed fromthe front wheel (5) and novabl e

bet ween upper (89) and | ower positions (90). The pedal crank (88) pivots
about a centre pivot g91) and reciprocates a cam (not shown) connected to a

dr i vegeadenticalbt sizetbang théhirame; is latarally asyRB\gHIceWhers Hadrant &t avdhdear {(&h (not
shown). The linear footrest nmotion is thus conyerted into rotary notion of
Sho ) opeshA e 2806%ds el Eangihan BRFTSL PR e ame 2he Yeoq 1o

provi de suppl enentary notive force without requiring a_large protruding
pedal drusthier pesstikieivenations fin abeelhgize gieosiPWMINHTighree 2%&@.73P7V'§‘Eh EespectyBbins a
cycle (1) according to another enbodi nent of the present invention, This
cycl e (shpwithe phgarsizpyaiabiangielative to thecsecqnd crale egibpdigiant fprwt In@anigM-n 5
pedal crank assenbl g (88% (fouglqejd to, the outter rim pg q_{g the front wheel
(5) to IBrPEPAISIasPidrsesend fraPedIMERt fese vauations SesRertiEtY 9%t i on of t he
pedal crank (88). The pedal crank assenbly (88) is conprised of a pair of

pedal s (93) smuliat fechtovheepffigsierkyagi des of the front wheel (5) on a crank
shaft (93) positioned on a tertiary axis (19) eccentric from and parall el

to, the pH g?{géfﬁ&t%f*%y@?}’@?ﬁﬁeda' crank assenbly (88) is enclosed within

a substan annu chani sm housing (76) in the front wheel
centre portion which prevents any oil and dirt associated with the pedal

) p :
crank assé&hifignificastly sraller &entwese! (fioure 246 rider, either during use or in
its collapsed configuration. Steering input fromthe rider is effected via

a st eeri ng) reedienisarwhselt(iiguré avd), ehd handl ebars (9) pivotally attached to
the frame for rotation about a quaternary axis (49). The handl ebars (9) are

coupl ed t%gagrse%ggg%ga (fi grg?g%%( via a transfer coupling in the form of

tie-rods eeri| (7) is attached to the annul ar housi ng
(76) wth the arns of the fork (7) passing either_side of the front wheel
(5) t hdngach of thelaforpmentiangdieynhognests shawd inFAgura 7 B¢ Hiept whee! £t [3586at i on
with the fork attached to a single side of.  the front vi,h?el (5n2. 1S Igll S0
pOSSi bl than the rear wheel (6) and therefore can be considered comparable to the' ‘mini-farthing
wheel configuration as previously mentioned. However, it should be appreciated that a
reverse configuration is also possible with the rear wheel (6) being larger than the front

wheel (5).

The frame-size and wheel-base may also be varied without departing from the scope of the
present invention. Two examples of frame variations are shown in Figure 28 a and figure
28b, whereby the cycle (1) wheelbase is increased by extending the rear (4) and front frame
portion (3) respectively. Figure 28a shows one embodiment of a cycle (1) with a relatively
elongated frame (2) and a steering axis (18) reclined at a shallower angle than the
comparable second embodiment (shown in phantom). This configuration thus provides a
cycle (1) with a longer wheel-base which may be suited for higher speed applications or for
aesthetic reasons. However, the longer frame of the cycle (1) results in a larger volume

when foided.
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The rear wheel (6) is rotatably attached to the rear frame portion (4) for
rotation about a tertiary axis (19). The inclusion of a steering nechanism
(as shownypnefdiesGabodi ment in figure 33) enabl es great grrhbsesodaét I ol
over direction, stability, acceleration and decel eration ofI the cycle (1).
It wll be appreciated that the transfer coupling nmay be configured (not
shown) to operatewithin a portion of the franme (2) to further enhance the
s| eeknemguref28bhshomscare efnbpdirient of ai aygleeid) avithad sinnibar lergth adelchdseraspthteent i al
encunbrances to collapsing and transport. To provide intuitive steering, it
i s i npaytlar(t) shewn intiégureraBat bub witbfa resr athieeh(Gh gornastasatedhe figges(2) gip twe
transl ated by the steering nmenber rather than causing the converse

rotati dold sxegurehissyeRolls Areyides mplasgehydeel-bage m%%@@@pé'@alfeﬁeg’r@f

|| apsi f th | e enbodiment in figure 33, by, the front (5) and
" car WREBRATE! (SPOVE 17 AOEET SBT3 BV iary ean FPAuElin 1 REeledl (e

frame (2) in the sane sequence. as shown in the enbodinent in figures 11
-12. Fi% M&Wg%%t“éﬁéﬁ%%#%“ff?@gua%a-di nents of the present invention in
which the frame (2) is articulated to enable the front and rear wheels (5)

to move, ‘oan %Jseﬁeﬁgéd@ggg%ﬁgmomte&ﬁﬁamag Ay el adb b BB #HhBtad dheelThe

configuration o nents shown 1 n figure 35 permts the steering

mechani c%migur}gti&lfﬁs\ﬂﬁri\@ft efbphiting Sfdth _tg@ WRbp B HRS FiveRRR hspeche oR B Bresent

enbodi nents to be omtted to provide a sinplified configuration. Steering
IS provhdeoRy i nput fromthe user's feet (28) and knees (29) on the pedal
crank together with corresponding shifts in the user's weight distribution.
It will be appreciate the sane steering nmethods could be enployed with an
ext er nalhity nuteexpicitipishewn (188)e EBigotesasheanyald ¢0tmay bamptionallyi fdiedewiibiiorthows a
cycle (1) with an articulation point (94) inmredi ately adjacent the

at t ac hrandi{oraéart tivakesed knowre type (@ pffech deerleratieme (2) while figure 35b) shows
an enbodiment with an articulation point (94) at an internediate position

on the franme (2) between the front and rear wheels (5, 6). Figure 35c shows
an DRIVE MECHANISMS

The present invention embodiments shown in Figures 1-36 have a hubless front wheel (5)
with an aperture (39) in which the rear wheel (6) is inserted in the collapsed configuration. It
will be appreciated that numerous hubless wheel designs may be utilised with the present
invention, particularly when employed as the larger front wheel (5). However, in general the
hubless front wheel! (5) will have a tyre (73) extending about an annular outer wheel rim
portion (74) that is rotatable on bearings (75) provided about the circumference of the

central portion (76) of the front wheel (5) which is connected to the steering fork (7).

Figures 29 and 30 show two alternative embodiments of bearing configurations for the
hubless front wheel (5). The front wheel (5) of Figure 29 has five roller bearings (77) located
about the circumference of the front wheel centre portion (74) at the top front and rear of the
front wheel (5). Two of the bearings are located at the bottom of the front wheel (5) where
the tyre (21) engages the terrain surface to accommodate the additional load experienced at

this portion of the wheel rim (74). The rim portion (74) and tyre (71) are thus rotatable about
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enbodi ment with an articulation point (94) immediately between the front
wheel steering nenber (7) and the frame (2). It wll again be appreciated

that the Wempngltaked enbodi ments are nerely exenplary o6/ BAIBIRYST
alternative enbodi ments may be configured to incorporate the inventive

aspect of the present invention. Thus, in alternative enbodi nents (not
shown), the cycles (1) shownin Figure 35 a-c nmay be equi pped with steering
nechanltbﬁserat@mm@orbﬁ% Aot thenpring®@y agis (18ar (6) wheel s. As previously

di scussed, it will be readily understood that rear-wheel cycle steering is

diffi | i
égﬁfy. gure ﬁ?ﬁésg%onf@ﬂ%%%s%worbﬁﬁﬂé FRBo 3|ﬁf§'n él?f%éi%%%??“’éﬁ%ﬁ@bhgf
35 h
Che "t erieaaigs (8T o it be awlal Ahomanar (s el et Trefd Bedibaier o
porti On(zg)l(‘:? g c?%fterao i Jhg\/f'og)r rbntt F@’r%ﬂx b%ﬁ(f)rﬁ(\otf'tr}/eeﬂrant \raef d%?ro tBBS ShBRsh base

of the easi'n steering rrent about the

secondgy, J%czi gr%Eé B0t of (a@aoé&%e FBMt \Dﬁ‘eeﬁ)% f g Wi thd Bié (7(32%&65!%091609

bet ween ont wheel crank pedal assenbly and the frame ) and/ or

rider’ snbegsulbhn pOBYR)T4)T TPe SRR Irine wheah ordBesl ¥ 4)phaC B iterall amhutarovi des
a reduction in the effects of torque steer which otherw se affects wheels

driven flinges 79y tHah it bnd BiRlepwithircorrespbading an@autarssidta 790Q) imtret dentre aottiondur i ng
sl ow speed maneuvering and/or starting fromrest. The wheel base may be

f ur t hercilcamégréraoee Sirbilarly oamnmgart frangat(8 Hicomthet canbrie rortisin ¢itggmference miates!
steering nmenber (7) to the housi ng at a nore rearward position. Mving the
secondawith an eenularsletydnsthe 18) perjop 458 Fheseviaatingdtangae (§h @ﬁﬁ,siptq, éﬁoétspﬁlﬁ axis
(17) of the front wheel (5) also increases the stabilit the c (),
al bei t tatguidecanskigtairs thegim pagien {7 Hakpubhesente dortion{he a %/Wedf%ﬁﬁré' é(J( ction.

passi ﬁ&‘é?aiqe&@aﬁ?fvn%@e%%‘ﬁ&%wig?eﬂegﬁ’é #&@B?f‘ﬁdﬁﬁ{%éﬁ?e\}%@}cg S TS
rpg;:,\;r %? % %ﬁ’g’“ﬁﬂtﬁ rt| " 'é?Q| O?tlt §pn ﬂa%?ﬁqﬂﬁp' acing the pedal crank (93)

ELECTRIC DRIVE

In the first and second preferred embodiments of the present invention the cycle (1) has an
externally-powered drive mechanism (38) that drives the front wheel (5) to propel the cycle
(1). In preferred embodiments described here_in, the drive mechanism (38) includes an
electric motor (82) mounted in the front wheel (5) in a drive mechanism housing/front wheel
centre portion (76). However, it should be appreciated that an internal combustion engine or

other sufficiently compact motive engine may also be utilised.

The drive mechanism (38) in use with the cycle (1) is shown schematically in Figure 31a
and includes an electric motor (82) having a rotor (83) connected via a belt (84) to a rim-
engaging drive gear (85) that is coupled to the front wheel rim portion (74) to effect front
wheel rotation when the electric motor is activated. The electric motor (82) is located
eccentric to the primary axis about which the front wheel (5) rotates and is connected to

rotate the drive gear (85) about a tertiary axis (19) that is parallel to and rearward of the
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enbodi nents shown provi des several key benefits, including increased
stability (aided by an increased wheel base) and reduced torque steer.

Fur t her now@.20fd7418ar war d di spl acement of the pedal crapgrfiBgbe/hicesn t he
primary axis (17) enables the rider's seating position to al so be noved
rearwards, thus providing greater stability whilst retaining the desirable
high visibility characteristics and truncated frane.In the enbodi nent shown

ot S d Lo ot oot ot ver tp An enl orgod ot s ng. ek (1. soatn, the
e otk R S aneF Lo el A Bl et o Al ane
gre:j\ellle Ei‘ﬁ?rk"’gggj’t gé{g:fr]?mc?.”% Vg &ar" '(”Q%)bg@gt?ﬁ%ﬁ'gg adg'tthﬁ"eto &Pg e{‘é%% r'Q/Gf% a

of 1 he Hierat iy bt fiEbelkida °(06) . The embodi ment of Figure 36 thus
provi des a pennyfarthing/ mni-farthing type configuration with the front

wheel (fé rSHHeY QR hQtRNhRAl dyRIeCHRbERS b8k NidaIdOHcle FOMENRT expdied

contrast to a conventional Penny-Farthing configurati'on, the eccentric
pedal cgpirs, BBEJBARENGR lIHRETHE difted@A boRBN (P4 )RMdUReEciated davewiedRsnisrany of

t he ot her advantages of eccentrically nounted drive nmechanisns. Figure 37
shows o8) arestidsedin ®torameaabasing extmied ais pak dff theveentre poctiong7iG) B&)e frdrat
drives a hubl ess wheel (5). As Figure 37 shows only one side of the drive
mechani wheelraabembigc®) withl thb steeside fork &) deingl attasbedito (19 )hoasidg féddal Alspank
(93), though it will be clear that two such pedals and pedal cranks wl|

t ypi cal dgcobunqstated iddble hausing 6) iscameleptsinalnowesspuka 8l (padalbatteny)orfielat abl y
attached to one end of a correspondi ng pedal crank (93) which the rider is
abl e t ocedp@pe tcentiph ¢ircuityi (B7X @étremcw‘ﬁ?bpewaﬂf& Atk cordrlingdtes iR MOt o t he

th d of th nk (93).. . Thi k i i

5 ol L8P Th PR STCIGRE (SR AR o Bo o 0 Ah AoCP B O RIEER & th
rive gea 10 to dri th bl i 74). Th i

and dr ?V@L@g%?f‘?r%"fd%}t Srglf"\éﬁ)c%ﬁ??%g&’gh]a%'feﬁ?ﬁ)tego{ Ih(rand( en)gagerrgn?uit ﬁ{ e; :‘ ?0((374)

The hubless front wheel (5) of the cycle (1) combined with a collapsible mini-farthing wheel

configuration enables a significantly smaller frame to be utilised' which may be specifically
configured to mate with the collapsed wheel-in-wheel configuration. Moreover, recent
advances in battery technology and miniaturisation have led to electric batteries that are
capable of outputting substantial power to operate an electric motor (82) for long periods of
time. Thus, in conjunction with the innate benefits of compactness, lightness and
performance, certain embodiments of the present invention provide a cycle (1) that is

capable of being entirely powered by an electric motor (82) with a battery power source.

It will also be appreciated that front-wheel drive of the cycle (1) enables a conventional
external rear-wheel chain drive to be omitted whilst also simplifying the dimensional,
structural and geometric requirements for the frame (2). However, driving the front wheel
(5) directly by plaqement of the drive mechanism (38) at the primary axis (17) places

constraints on the maximum practical wheel size, seating position and manoeuvrability.
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with the drive gear (100) having a toothed outer circunference and the rim
portion (74) having a toothed annul ar inner surface (101), though a snpoth

frictionayooeiy@sdigcoul d al so be used. The internedi at e pgeaB2009806265
required to ensure the direction of crank pedal rotation matches that of

the front wheel (5) though it will be appreciated that an extrenely
sinmplified configuration is possible by driving the rim ﬁorti on (74)

di r ect | Jhéretone, tthe eceentic plaeamerdaf the drivespeshanisd adgregres thess shoricamings
achieved. It will be readily understood by one skilled in the_arf t hat, t he

resul t affd geaftles an PB“’B‘IS%E%BHWW' & e PEREPIPYeIWiItRoYt SREPTRRYSsiRg IeeMBar

98, 99, 100). e ied t i d f i 0S,
A1t er nabiopaoTHEANL BF e EoHBT TP e SR T mehann S DR reeeBLPaPS ST 74 of
t he front%}g@_eel (5) are possible including pulleys, belts and the |ike as

will be2f i" Ir'appar ent to one skilled in this field. The coupling for the
drive nmechanism (88) may al so i nclude gear changi ng nechani sns (not shown)

t : i i wh |
r ?m\’?% r_sn% %%;%fpg&}leat 4 g%@:d@ﬁ iyt RREWRET Whee %gﬁ«;;gr%%_a(rg%)soaa&stm@ ee

odi ment of Figures 33 an provi des nunerous

advant gggsefdMpld R |08 BbRd CHE | RnAGUrERI Wity d Ndirsleskidrsilyusdvastedi drivePr i or
art collapsibl'e cyclesS often use relatively small wheels to mnimze the

col | apsascHayRhethephppTies riive \poiver tdBothithefroatr (5) use rexdr (§nehéelsestmaritas al so
required the use of a pedal crank and chain drive nmechani sm| ocated

ext er nadrivg niezhhmiemd iconid poweetkle. franh (%) kedioassar (F) vieelsl cycl es, the
undesirabl e conplexity of a chain drive has hitherto been unavoi dabl e
because the small size of the wheel prevents a centre |ocated pedal crank
wi t hout Fighee pHushaws enpsaembegimentofig exairi(1) Trilhsa deaye mechanissd A38) QiPvidRy Phe

Oy el o O lioel, 9691 e o) Ve SN S E T HBFRLhts
[ ¢ ot SRR @8 (7 h TR HRSRLEP S MR el At £ pofle 26f3e Beqa
i der ey Re (e Anrdte SERRRIE FGET)H b Sahapa RRukk el Tpegl stee foe @
Figure 31c shows a cycle (1) embodiment with a combination of the electric drive
" mechanism (82) of Figure 31a with the pedal-crank mechanism (88) of Figure 31b. This
configuration allows the rider to use either or both drive mechanisms (82, 88) to power the
cycle (1). Typically, the use of an additional drive mechanism will be as a supplementary
drive mechanism, e.g. an electric drive mechanism (82) supplementing the pedal-powered
drive mechanism (88) or vice versa. Such a supplementary drive mechanism may assist the
rider in steep ascents and optionally be configured to provide retardation and/or electro-

motive power generation during descents and/or braking.

Another alternative drive mechanism configuration is shown in Figure 32 which shows a
cycle (1) with an electric drive mechanism (not shown) and a pedal crank mechanism (88)
that uses an elongate crank connected to footrests (12) laterally disposed from the front
wheel (5) and movable between upper (89) and lower positions (90). The pedal crank (88)

pivots about a centre pivot (91) and reciprocates a cam (not shown) connected to a drive
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| arge wheel or place their feet on the ground at rest, whilst small wheels
are restricted to the use of correspondingly small pedals to avoid the risk
of groundyengagrraet, particularly during cornering. Thegepgi@eaeaat ages
are addressed in pedal -driven enbodi nents of the present invention by the
use of an eccentric pedal crank mechanism (88). UN CYCLE Figure 38 shows

three alternative unicycle enbodi nents with each uni c cl 1) bhaving afrane
(2) wi tgﬁaa(nqt@épwg)ewhw%(i%)n e soHRigd 4p tae) frophwhes! fémé M&r Bha! '%Fga}‘ium ess

wheel h
ol Vot afedres %QE%%EGO%@E?C}%‘??"?%L‘EES %tarpaﬁa%onp%dﬁ? %P&WE%'“@}%#%C(*‘ SRRl 1o
e outer. [i t
t htehr)ﬁ&af'S‘cPQ??fﬁo Orayaf e el f N PEE e rhte PO EEM ‘l"gﬁgsﬁ?h@bon o
é?%g\f[@@ﬁlng(p al ¢ %’rﬁ{\n@gha%%wgﬁéﬂ ee%Pg Wai Fi Frﬁ%@*c crank axis (19)

enabl es’ tion o trm I anmet e shown in figure 38,
by placing the pedal crank axis (93) eccentrically fromthe primary axis of

wheel ik B8RhoWS b, %/5@31 NRicBRfing"th MotHeh @nidReMent btk predent ntionbdnie t he
ground and the hei gh t he seat (13) above the ground may be

nai nt aichad (ag id eual- mfelréwrﬁyvtaé Ufer i dnideRge et fraret Whed! N6) Wwithna psldakkrank)
dianeter. A turther advantage of the present invention when applied to
uni cyclagsertblg (88josuupled tbiteioateBdim (34)tdiehe roatnvneat (Petba¢ffect ataticmxofsthe93)
may be placed slightly in front of the rider, avoiding the destabilising
ef f ect outsf rive( 7y froor ided retatiqs! efdbe Phdalmsani @8kt Thmée%ééankcaéﬁemQIYdB@éét |y

beneath the rider. It will be readily seen that_ nunerous

conf i gGeEPrieRd of Nﬁ’ééIOf @Pé@lﬁég%)rmowta @ﬁawes'as.é@ﬁéérth%om%i@r@ are
possi bl e. For exanp | e the pref ed enbodi nent s d ed herein
rel at e fKFNEHFIPY Rﬂs't'ﬂﬂ‘?%% Pée'aewp & E A1 PERROrG; frong,; 4nd RsLA %E{?r Rty It hat

Lhree, 3Bl bR AR ké%%%{aﬂygﬁsgaﬁy el el BapVas bl Ml e
above er‘g) nlrsr%nﬁéusﬁwrg g%fg{%leaffé'nt QiHe%I 8 PatioR WHRHOME V&S ShP i aha dirt

conflgﬁ? I'ONs are
associated with the pedal crank assembly (88) from contact with the rider, either during use

or in its collapsed configuration.

Steering input from the rider is effected via a steering mechanism in the form of handlebars
(9) pivotally attached to the frame for rotation about a quaternary axis (49). The handlebars
(9) are coupled to the steering fork (7) via a transfer coupling in the form of tie-rods (52). The
steering fork (7) is attached to the annular housing (76) with the arms of the fork (7) passing
either side of the front wheel (5) though it will be readily appreciated that an asymmetric

configuration with the fork attached to a single side of the front wheel (5) is also possible.

The rear wheel (6) is rotatably attached to the rear frame portion (4) for rotation about a

tertiary axis (19).

The inclusion of a steering mechanism (as shown in the embodiment in figure 33) enables
greater rider control over direction, stability, acceleration and deceleration of the cycle (1). It

will be appreciated that the transfer coupling may be configured (not shown) to operate
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Aspects of the present invention have been described by way of exanple only
and it should be appreciated that nodifications and additions may be nade

theret o Wobhghtoesgparting fromthe scope thereof.d ai m;P%Tllﬁ?O%ylﬁdé for use
by a rider over a terrain surface, said cycle includin rame aV| ng

front and rear portions, a seat attached to the franme; a front wheel

rot atabl e about a prinmary axis and attached to a steering nenber, said

st eer i mdthimenbatiomef the frpimeof2atd furthert entiaaer the slérkntsoefithe crgie (Pariningsing or
rotati on about a secondary axis orthogonal to said primary axis; a

user - opstertsl Extsireseanchethaepetantial @n@wnlanaéep% 9 clippsing é@? |trﬁ§SPPéhﬂ'é’rpr°V'ﬁe rear
wheel, rotatably attached to the rear frame_portion; e nec ?nlsm
oper at intdtiye é@&ﬂ[‘@d'tt'ﬁ) impertant Jhat thsadiesction of rqiqtian -by %‘F hz@g bBrﬁe&f ddt r est
on the front whee confi ured eégﬁ that a rider can be .seated on the seat

in opeltréP?'Q@d@éHtP%EtPeWch g‘QFH" ﬁ”ﬁ&@ﬁ%%?%e(ﬂ‘?éﬂ%f % cycle is in

notion, whilst permtting both feet of said seated rider to reach the

terrai |gulr‘|éf Cy\gq;e%rtgﬁgn&déégrkgssl $hed hadde =4 n%L?E]J‘ICé cﬁy&Jllgpéfﬁg of @hdTRgcie N

claim sai a frame ont and rear portions;, a

seat atehﬂ)%ﬁﬁ%ntt th fidlfe f3'f3aWﬁereb9‘trfer et (whasl reraP%E@@'(G) ﬁb&qﬁtofbl&%f FRutyal axi s

and attached to a Steering nenb sai'd steering nenb being pivotally

at t acheghyirityt Mithf &4t ot‘rkara?]dp%t fr@ﬂef(gy i Qh@tdafrie abqwnca SLCROWRTIY tAxi S
orthogonal to said primary axis; a user-operable steering nmechani sm

coupl e@nibadmint irsfigReds no-1zenber; a rear wheel, rotatably attached to the
rear frame portion, wherein sai d front
Figures 35a-c show further embodiments of the present invention in which the frame (2) is
articulated to enable the front and rear wheels (5) to move with respect to each other about
an articulation point (94). The configuration of the embodiments shown in figure 35 permits
the steering mechanism and associated transfer coupling described in the above
embodiments to be omitted to provide a simplified configuration. Steering is provided by

input from the user's feet (28) and knees (29) on the pedal crank together with

corresponding shifts in the user’s weight distribution.

It will be appreciate the same steering methods could be employed with an external drive
mechanism (38) such as an electric motor. Figure 35a shows a cycle (1) with an articulation
point (94) immediately adjacent the attachment of the rear wheel (6) to the frame (2) while
figure 35b) shows an embodiment with an articulation point (94) at an intermediate position
on the frame (2) between the front and rear wheels (5, 6). Figure 35c shows an
embodiment with an articulation point (94) immediately between the front wheel steering

member (7) and the frame (2).

It will again be appreciated that the demonstrated embodiments are merely exemplary and
numerous alternative embodiments may be configured to incorporate the inventive aspect of

the present invention. Thus, in alternative embodiments (not shown), the cycles (1) shown
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wheel is of a dianeter exceeding said rear wheel; a drive mechanism
operatively coupled to the front and/ or rear wheel;said cycle being

col | apsi e Higayap erect riding configuration to a col lpgpaBshosembéguration
by noving said wheels into nutually closer proximty. 3. A cycle as clained

in claiml, said cycle including: a frame having a front and rear portion;
a seat attached to the frame; a front wheel rotatable about a prinmary axis
and at timEigeie 85 asc wap deianyinperiwith steeling mechanisly RGN theifiegt () iﬁp\%tr%qu y
attached to the front franme portion for rot t|on abou secondary

or t hogdBawheg)ss g PtﬁVIOrH’ﬁWyd'ﬁ‘iH%ed ih Wik e "&3 'rya‘HTd@rg?%iam%’id ﬁre‘ﬁ'ﬂ%"rtlcé’glux

coupled to said st

rear frSiGRENGBGT Y‘?%H%ﬁ?}dﬁég@??f{g@’é‘? fe ?‘i?’fﬁ’(? S\?H%gﬁotysﬁ%@ﬁtgt@&a %%bﬁ%umg Ej&nt e
sai d \r,\ﬁ tev%e@tdfiega%?" [ vee%gqtbj\m swd(?,p 0@ 'fgron eeb%ﬂegto the front and/ or

rear configured to
include at |east one of: a manuall y operabl e steering nechani sm confi gured

and po%‘tﬂeoé}ﬁgoc} elﬁ’trd?Yl 3, 1wl ﬁrb@@Eé@tHé’teHB%b&&sf Hoh Sfjth@rcréHTkEHé@Hn(QB -d

regi on forwar the er's legs; | east” one hubl ess wheel ; and/or at

| east  Qhigc@th ﬁﬁé’@ahﬂar@%ﬁ’dﬁ%fdhé Yr%nﬂﬁﬁékﬂnth%féb?Qﬁiféatﬁ\le‘%ﬁle]ﬂgt@t@mﬁbQlﬁb vbeélne
front and/or rear wheel. 4. A cycle as clained in claim1l, said cycle

i ncl udigage of &nhe éw(ﬂ)wu ngcréading te @ngde ok ateefiny tiovamentalseh theaseécmotiay t o
the frame; a hubless front wheel with a rotatable outer rimportion, said
front wdteinglaxisn(@8) that may be performed without interference between the front wheel/crank
pedal assembly and the frame (2) and/or rider’s legs (not shown). The eccentric crank pedal
placement also provides a reduction in the effects of torque steer which otherwise affects

wheels driven directly through the primary rotation axis (17), particularly during slow speed

maneuvering and/or starting from rest.

The wheelbase may be further lengthened by locating the attachment point of the front
wheel steering member (7) to the housing at a more rearward position. Moving the
secondary steering axis (18) to pass rearward of the primary rotation axis (17) of the front
wheel (5) also increases the stability of the cycle (1), albeit at the expense of requiring

greater rider input to change direction.

As discussed above, front wheel drive pedal cycles with the pedal crank passing through
the primary axis suffer from the effects of torque steer, particularly when starting from rest.
Thus, displacing the pedal crank (93) rearward from the primary axis (17) as in the
embodiments shown provides several key benefits, including increased stability (aided by
an increased wheelbase) and reduced torque steer. Furthermore, the rearward
displacement of the pedal crank (93) from the primary axis (17) enables the rider's seating
position to also be moved rearwards, thus providing greater stability whilst retaining the

desirable high visibility characteristics and truncated frame.
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pivotally attached to a steering nenber for rotation about a primary axis,
said steering nenber being attached to the front frame portion for rotation

about a sgeabflaiysiexi s orthogonal to said primary axis; pcangidoyBosagchani sm
operatively coupled to the front wheel; a rear wheel, rotatably attached

to the rear franme portion, wherein said drive rrechanismis coupled to the
outer rimportion to effect front wheel rotation. cycle as clainmed in
cl ai m 1in teeeanbediciest shawnigdiRigyre 36 the fapmt Whee! (9yisfa wh?e'em ar%eaﬁtfawa (BHs; a

seat attached to th X f t wheel t abl b
and attmwegcsc?gptgéé@%wo@@rm@ﬂé’&gpaﬁ&f@s?éSgﬁ‘%e%%pr?rﬁ%w% by

s:zazgs%aér?@;ﬂ (b5 orated il e Bon ey &L o8 r8€‘§%%§b?‘§ig'§§?png Gk The
rear ra or

rear T A R L ang Y TR BRSPS AL Gl SalRbad ghfiecigfd b8

oper abl 5(%9'52(!% %nl@egagg@?y\&%&k fdh Sahd frohERRddI %) TRITRSH rdBfsEbitha al d

steering p05|t|oned to provide a substantially

unobst r 4Gl ek)ajia we&w%&&zbd)e%@@nfb@amnd oPfriure 36itHEs pPovidREsa pbnnyA cycl e
as claimed'in claim1l1, said cycle including: a frame having a front and

rear pofakthPgiminiafiking tpel RBfig@datich Wiietherfoneivheal (BYorivesbyfrotating wWaeentrali t h a
rotatable outer rimportion, said front wheel being pivotally attached to a

st eer i ngxi¢rRuD€Y5)f OHowelent inocontiasiuto @ cpnvertioyalaRkérsy-Faaihihgstadigunaomethiber
being attached to the front frame portion for rotation about asecondary
axi s or¢dvegingledalerank meghanisar (P3xrermits gearing to be used and provides many of the

other advantages of eccentrically mounted drive mechanisms.

Figure 37 shows one embodiment of a geared pedal crank drive mechanism (88) that
drives a hubless wheel (5). As Figure 37 shows only one side of the drive mechanism,
reference will be made to a single pedal (92) and pedal crank (93), though it will be clear
that two such pedals and pedal cranks will typically be provided. This drive mechanism (88)
has a pedal (92) rotatably attached to one end of a corresponding pedal crank (93) which
the rider is able to operate with their feet to rotate a crank gear (98) attached to the other
end of the crank (93). This crank gear (98) is rotatably engaged with a smaller intermediate
gear (99) which is in turn rotatably engaged with a drive gear (100) to drive the rotatable

outer rim (74).

The outer rim (74) and drive gear (100) are configured with a toothed engagement interface
with the drive gear (100) héving a toothed outer circumference and the rim portion (74)
having a toothed annular inner surface (101), though a smooth frictional contact could als‘o
be used. The intermediate gear (99) is required to ensure the direction of crank pedal
rotation matches that of the front wheel (5) though it will be appreciated that an extremely

simplified configuration is possible by driving the rim portion (74) directly from the crank

gear (98) if a satisfactory gear ratio can be achieved.
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a drive nechanismoperatively coupled to the front wheel; a rear wheel,
rotatably attached to the rear frame portion, at |east one footrest on the

front whegb Mwaned 9 said drive mechanismis coupled to phgrBaogiocké M
portion to effect front wheel rotation. 7. A cycle as clained in claim1,

said cycle including: a frame having front and rear portions, a seat
attached to the franme; a front wheel rotatable about a primry axis and
at t achel wilbbey readiy undrystepaibyronesygligddn e anh hatdhEssultant réabfa\}'Btp&Pq"ﬂFed
attached to the front frame portion r.r tion about a secondary axi

or t hogoPatheiEankainterpiediats gnddiive geag (%éeqlgl %(gr'ﬁﬁ\f he ¥argd 10,10 ecﬂé?‘ﬁ/gfn?)g >
coupl ed to Id steering. nenber; . a rear. e r t the
rear f rrgﬁ.@s.é\ﬁﬂ?r%s, aﬁedn%fvle\}ge%c?{ac Pglmgothr&gyc% s Fﬁgrﬁ%ﬁ% Ik%g‘%t%ﬁ%rﬂggﬁ@nt

andi of’ SC@E A Hneel %Arg@% sa&e%&eagg?gh?g,“ba@gﬁa iREGE i) BOHAdIT o

such th ald steer er secon i S subtends an angle wth said

terrai na&%ﬂrlérﬂqg oRb sﬂ@e&lﬁgﬂﬁseﬁeld.( Hrie, dRbIIAPRE 888 drie mehdiiéth §8@)Sm&y alsBed 1 n

claim1l, erein sald seated rider in operative contact with said steering

nmenber @paé QRbF EdngiMiEMetihishys (it isholvfl) [D¥drPihe tesuR@Ri drivenatb betwaen
substantially upright posture w thout substantial torso inclination. 9. A

cycl e ageGrakgear (98) any tieehed riel @4ns 1-8, wherein; said franme includes
any structure, housing, body, elenments or conponents interlinking the
wheel s, steering nechanism steering nenber, and seat of thecycle, wheel
mount s, Thei tydlevgsmbdsiimentett Figutenr3d @odb3harpvdesoinugeneys adwaniagisedr a
I ncl udes a conpl ete wheel assenbly including a terrain1engaqing
collapsible cycle primarily intended for urban use. Prior art collapsible cycles often use
relatively small wheels to minimize the collapsed cycle volume. However, the prior art use
of small wheels has also required the use of a pedal crank and chain drive mechanism
located externally to the driven wheel. In the case of pedal cycles, the undesirable
complexity of a chain drive has hitherto been unavoidable because the small size of the

wheel prevents a centre located pedal crank without the pedals impacting the ground.

Thus, although configuring the cycle with a front wheel operated drive mechanism (e.g. a
pedal crank placed at the geometric wheel centre) reduces the overall complexity of the
cycle and facilitates efficient compaction when folded, it places limitations on the minimum
wheel size. Moreover, such a front wheel pedal drive mechanism also generates restrictions
on the upper wheel size, i.e. a rider may be unable to effectively reach the pedal crank of a
large wheel or place their feet on the ground at rest, whilst small wheels are restricted to the
use of correspondingly small pedals to avoid the risk of ground engagement, particularly
during cornering. These disadvantages are addressed in pedal-driven embodiments of the

present invention by the use of an eccentric pedal crank mechanism (88).
UNICYCLE

Figure 38 shows three alternative unicycle embodiments with each unicycle (1) having a
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annular tyre, a rotatable or fixed rimportion nounting said tyre, hubless
wheel s, hubbed wheels with a centre rotation axle, spoked wheels, solid
wheel s, agpeoigidosak! y driven wheel s, wheel rim and/ or agyiRidd&hoseéenment
attached to the steering nenber; said seat includes any structure,
protrusion, pl atform or recess configured to support a seated rider,
further i ncI uding a associ at ed supporti n el ements, fittings, structure

and anyr aﬂ@ﬁ(ﬁi w8l fl(i?ﬂjseétt(ﬂ%h@tt%@%é ?% HPEﬁ‘r tageg PotipRanga hukless wheeb( a
t tt t t t t t t
dot achaihe g’é%@b'e%lygﬁrdmipre@?n ﬁ%é‘eneﬁ% P bt S iﬁi’gf’%ﬁ?'ﬂ%ﬂf@t@eqﬁm @iy
t th |
obos 240 a/esa?’a%f%ﬂ%{% S oy tor e e3P pSBD b BhrGe gl edtioront | o7 €
to the ]ziéra I%gdtlﬁe é)? ?t%]oea?rc}aﬂﬂ Clﬂﬁé" c‘lrﬁ',kLt |s%r&¥erqﬁ ngrﬂ)'o§|ﬂ})ne% WidGh ur e of

fittind steer otln rncludi ng a
stem halghedd s&ﬁ&ﬁtace&m@wé srgspedﬂr%rnﬁ a&@okhgyewescmmab@eﬁdrp& e sane,
and said nechanlsn1|nclud any mechani smfor supplying notive force

to the syalLM: w|119el Haifer EASSsholvA iRERGUrd %nbyoﬂﬁclﬁﬁ 16 PpleBB drafk asie(gm)n said

drive nechanismincludes at |east one of: an electric notor, generator,
pedal tegHtricagfalm Tleastinandxiehaiwhedr rotationi (17E thaheight ¥xbetheapedzbotankt i on
engi ne and/ or any conbi nation of sanme. 11. A cycle as clained in any one of
cl ai s akis(93) abmvecthe graurdl avdére hejgitethaiihenseat (1) sibiove il gtseindvinain b or
rearward of said seat. 12. A cycle as clainmed in any one of clainms 1-1 1,
wher ei mnauaamestaemeurngotummaaiugmlrraﬁ@egtu/@sofathgéront wheﬁa(ﬁb dismatey. Adwtheroned

bel ow and/ or rearward of said seat. _ _ L
advantage of the present invention when applied to unicycles (as shown in figure 38) is the

eccentric pedal crank axis (93) may be placed slightly in front of the rider, avoiding the
destabilising effects of being forced to place the pedals at the wheel centre directly beneath

the rider.

It will be readily seen that numerous frame configurations, wheel sizing and placements and
steering mechanisms are possible. For example, while the preferred embodiments
described herein relate to bicycle or unicycle configurations, it will be appreciated that the
cycle of the present invention may include further wheels to give a three, four or more
wheeled cycle. Thus it should be appreciated that the above embodiments are exemplary

only and that numerous alternative configurations are possible.

Aspects of the present invention have been described by way of example only and it should
be appreciated that modifications and additions may be made thereto without departing from

the scope thereof.
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13. A cycle as clained in claim12, wherein said handl ebars are
substantially centrally nounted to said frame for rotation about a

quat er naryoa¥iciodde A cycle as claimed in claim 13, whepeirigsabsocasat er nary
axis is co-axial with the secondary axis. 15. A cycle as clained in any one
of clainms 12-14, wherein said handl ebars are displaced fromthe secondary
axis by a stem 16. A cycle as clained in any one of clainms 12-15, wherein,
sai d hd#die$ars include an outer end portion orientated to extend around
the rider's thighs when seated on the seat. 17. A cycle as clainmed in claim
16, wher eiln Aeyde feaxss BharideiRver adeaip SFTan Sid C)S‘?'?iﬂ’ﬂ“é’i’@d substantial ly
hori zontal ly, parallel to said stem 18. A cycle as clained in any one of
clains 12-17, yhefgide ﬁg{yiﬁlg flo SdNasYpaidrs, | S di spl aced from said steering
axis. 19. A cycle as clained in any one of clainms 1-18, wherein the
steering nmechani smfurther includes a transfer coupling to transfer
rotational novenehteabattaghedde e a8 mechani smto generate corresponding
rotational novenent of the steering nenber and front wheel about the
secondary axis,in 3Rt SABE Atat86kI Mbuds bhMabt aRE 41l BREdNRAI B NewE BNt .

20. A cycle as clainmed in claim19, wherein the Lfansfer cou Iinp i s at

| east partially enembegalystaeris megpeneny; pivataly attached ta tE%éﬁO@ flamg| i med
in any one of cl 3igifonli8r RPatioWBbE! disscnbarty R RIribg6muI Rd 4@ piagaads; gured to
provi de a nechani cal advantage, whereby a given rotational novenent of the
steering nmechani sm produces a reduced rotational novenent of the steering
member. 22. A ey ésesoperaklesieenng megagise erupladdp sRIdStee g\ RRIPRE ™ sai d

st eering mechani sm
e a rear wheel, rotatably attached to the rear frame portion;

e a drive mechanism operatively coupled to the front and/or rear wheel,
e at least one footrest on the front wheel,

configured such that a rider can be seated on the seat in operative contact with said
steering mechanism when the cycle is in motion, whilst permitting both feet of said

seated rider to reach the terrain surface when the cycle is stationary.

2. Acycle as claimed in claim 1, said cycle including:

a frame having front and rear portions;
e a seat attached to the frame;

e a front wheel rotatable about a primary axis and attached to a steering member,
said steering member being pivotally attached to the front frame portion for

rotation about a secondary axis orthogonal to said primary axis;
e a user-operable steering mechanism coupled to said steering member;

e a rear wheel, rotatably attached to the rear frame portion, wherein said front

wheel is of a diameter exceeding said rear wheel;

e a drive mechanism operatively coupled to the front and/or rear wheel;
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i ncl udes cables and pulleys attached to manual ly operated handl es. 23. A
cycle as clainmed in any one of clains 1-22, wherein the steering nechani sm

i s oper ablye /@ 7Skngl e hand. 24. A cycle as cl ai med i npgiigfasoshec! ai ms
1-21 , wherein the steering mechanismis a joystick control positioned

between the rider's legs or on one side of the rider.25. A cycle as clainmed
in any one efidctyslerselng gollapsiblenifions ind egrat visings cRAEfIUSAHANS to pecaliansed y

connect ed t)(c}orgf%%rz;tfo 2)1'}/ W ?chﬂ;vhé& Hid AR l?éﬂ?ﬁ Séf Stolifyaxis, parallel to

said primar e as c alne In°c m 25, mhereln said drive
axis is positioned within the first wheel eccentr| caI ly fromsaid primary
axis. 27.3AAcSyclecaseclainiediimelgim i, s@id/cxsieingfdibgai ms 25- 26, wherein said drive
axis is located between the primary axis and a rearward portion of the

front wheel. f’rgrne'ﬁagl)ﬁﬁlaEi’rd'f‘\?aﬁd RlaFBéHibR any one of claims 1-27, wherein the
drive mechanism s coupled to the outer rimportion via one or nore gears,

belt drives and/or chain drives. 29. A cycle as clained in any one of
clai ms 1-28¢ vmeeatiattaghed tadheframeer nal | y- powered drive mechani sm appli es
notive power to both the front and rear wheels. 30. A cycle as clained in

any one of gl aéﬁ%ntlwﬁ’@el rB bR ébo%?@filfrl?nta@y 8t aha akthyhdeeey §derhyg M@mber
mechani sns i ndividually drive both front and rear_ wheel cle as

clai med in anysaithestesming| memben bging F\Wl‘@?'é’ Attagheddio; the mhfé‘i'ﬂ"%rﬂqﬂéo"r atabl y

engaged vi a a”ro'tdifoﬁ%‘ﬁ%@t’@&é‘boﬁ@ﬁ& ak® o@thd@éﬁéﬂtcg Wﬁﬁtﬂa@'rdx\/sﬁ' said rotatable
outer rim 32. A cyc e as clainmed in c ai m 31, erein said outer rim

portion includes, is attached to, ground engaﬁl ng t% ortion. 33. A
cycle as clai n%élS*PfrPP&f@b'%ﬁ‘éeEb’fg %‘P@F‘%&S"lc‘@{p'e%ﬁ’eﬁa@ egg ‘i ncludes a

e a rear wheel, rotatably attached to the rear frame portion, wherein said front

wheel is of a diameter exceeding said rear wheel,
e adrive mechanism operatively coupled to the front and/or rear wheel;
¢ at least one footrest on the front wheel,
configured to include at least one of:

e a manually operable steering mechanism configured and positioned to provide a

substantially unobstructed or unencumbered region forward of the rider’s legs;
s at least one hubless wheel; and/or

e at least one externally-powered drive mechanism operatively coupled to the front

and/or rear wheel.
4. A cycle as claimed in claim 1, said cycle including:
e aframe having a front and rear portion,
e a seat attached to the frame;
e a hubless front wheel with a rotatable outer rim portion, said front wheel being

pivotally attached to a steering member for rotation about a primary axis,
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conbi nati on of user-powered and externally-powered drive nechani sns. 34. A
cycle as clainmed in any one of clains 1-33, further including a

suppl enenggryiodiobse nechani sm configured to assist cycl eciaBrd@@doosd3dr A
cycle as clainmed in any one of clains 1-34, wherein at |east one said drive

mechanismis configured to provide retardation and/or el ectro-notive power
gener ati on dur said stkesiog nesnizEmdienng ditaskechty. thg fronifrape ipertian ferl ratatied abautc| ai m
34, wherein the, or each.drive j i ocated within a drive
mechani sm housf’r?ﬁ.c@f’%ryA X&%,éﬁtﬁégé’ggﬁpgs?@gﬁ?dﬁ?%%g’ one clains 1-36, wherein
the cycle is further provided with suspension neans operati ng on one or
nmor e wheel s and/deive trieehanishe opsratieely cogded i tbg font wieet| ai ned i n any one of
clainms 1-37, wherein said front wheel has di aneter between 40 - 80

timetres. 39. A | 8i ned, | 2| ai ms 1-38, wherein th
rori zont ai it searenkehivael FRERe ln g RhRorar’ T o dar i < i th

said terrain surface and a vertical line Y passing substantially through,

or i medi at eVhereidjsaidehive mechheismiislepuplestiothe oted rigynatiion 1o effedidrPrbwhesl= "t an
g/ (0.24Y ]m{aﬁgnq + Yl) , where q is the secondary axis angle, and Y1 is

the vertical "seat” height. 40. A cycle as clained in any one of clains 1-38,
wherein the horizontal distance X between the intersection of the secondary
axi s wit h5sah dydeas erimestiniclain 1apaid gyele includid: | i ne Y passing substantially
t hrough, or imrediately a rearward edge of said seat is given by X=tan q /

(0.28 Y1 tan, q fforflahd rddiBoBRoNdary axis angle, X is the vertical
seat height. 4aIr.a?%)Q:yc e asac zrii rrgg Ii n any one of clains 39-40, wherein

the horizontal distance
e 2 seat attached to the frame;

e a front wheel rotatable about a primary axis and attached to a steering member,
said steering member being pivotally attached to the front frame portion for

rotation about a secondary axis orthogonal to said primary axis;
e arear wheel, rotatably attached to the rear frame portion;
e adrive mechanism operatively coupled to the front and/or rear wheel;
e at .Ieast one footrest on the front wheel,
e amanually operable steering mechanism coupled to said steering member

wherein said steering mechanism is configured and positioned to provide a

substantially unobstructed or unencumbered region forward of the rider's legs.
6. A cycle as claimed in claim 1, said cycle including:

e aframe having a front and rear portion,

e a seat attached to the frame;

e a hubless front wheel with a rotatable outer rim portion, said front wheel being
pivotally attached to a steering member for rotation about a primary axis, said

steering member being attached to the front frame portion for rotation about a
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between the intersection of the secondary axis with said terrain surface
and a line Y is variable by +/- 20 % 42. A cycle as clained in any one of

clainms 1-wé010M0831€1 N sai d secondary axi s and seat posi pc@iB#o§ose 1 gur ed
such that a least one of said rider's feet, rider's hands and/or rider's

shoul ders, is/are disposed about said secondary axis in a |ongitudinal
vertical pl anesecéBdanpanisiocthoganal torsdidigimary axis; frane with a rider seat
attached at an upper portion; a hubless wheel with a rotatable outer rim

portion, said Y ﬁ\{eegmgﬁarrhgsn%%/ec}gﬁ}eb%cogﬁeggpﬂﬁiﬁfgge}]t%megl.frarre; a pedal crank

coupl ed to the POrtT on rotation fromrider
rotation of the pedal crank, said pedal crank being eccentrically

posi tioned witarearwheelwretatablylattached tsl thapeariftamecgartien.f or use by a ri der
over a terrain surface, said cycle including: a seat attached to the

frame; a fr.agatiIéléasx%Fgéq%yg%ttgn\rmtﬂggrommlportion; - rear frame portion; -

| ongi t udi nal h~a second pl ane orientated substantially
vertically, passing through a forward and rearward direction of cycle
travel , and wheteain eaid|drig mechanisto gosrupladdo dhe duteoiimiretdipniaefagifiont whegl ont
wheel attacp&gtiéno a steering nmenber, said front wheel rotatable in a first
pl ane about "a primary axis, said steering nmenber being pivotally attached

to the front frane portion for rotation about a secondary axis orthogonal
to sai d pri ragygle as claimed in claim 1, said cycle including:

e aframe having front and rear portions,
e a seat attached to the frame;

e a front wheel rotatable about a primary axis and attached to a steering member,
said steering member being pivotally attached to the front frame portion for

rotation about a secondary axis orthogonal to said primary axis;
e a user-operable steering mechanism coupled to said steering member;
e arear wheel, rotatably attached to the rear frame portion;
e a drive mechanism operatively coupled to the front and/or rear wheel;

e at least one footrest on the front wheel,

configured such that said steering member secondary axis subtends an angle with

said terrain surface of 70 degrees, (+/- 10) degrees.

8. A cycle as claimed in claim 1, wherein said seated rider in operative contact with said
steering member and footrest when the cycle is in motion, is positioned in a

substantially upright posture without substantial torso inclination.
9. A cycle as claimed in any one of claims 1-8, wherein;

e said frame includes any structure, housing, body, elements or components

interlinking the wheels, steering mechanism, steering member, and seat of the
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axis; a user-operable steering nechani smcoupled to said steering nenber;
a rear wheel rotatably attached to the rear frane portion and rotatable in

a third pyangiahes a tertiary axis, and a drive nechapcsizawseoabkével y
coupled to the front and/or rear wheel; configured such that a rider can be

seated on the seat in operative contact with said steering nechani smwhen
the cycle is ieycletwhee) mekhtssfittings niracketipansbany qaserinaiionShpeM8ieat ed rider to
reach the terrain surface when the cycle is stationary, said cycle being

col l apsible fr r. i (i | ' i inG Gl I guration
by repositioni %g@ gvgle% '%%de%ss£+&nﬁ%8%Htfgrf%mslg9uglp g%tlﬁn@?@%ﬁ@ﬁ% ) :
;:o| | apsi bl e cyatreladyre| aratetablerer fiked Aimportiopaneunting saidtyrehhihlesserrgelsone
ootrest onthe e 4 ; LDb. Sediiblan in claim43
or claim 44, cr(‘)%b%gh%h\e@gﬁs\é’ '%'ha g%rllt% r%gghﬁg\%\lﬁ’eéé@k%%{wg%a?éﬁ@ Ee%%g%(’:eedi ng the
rear wheel . 47eccantriohllyaqrivebiwheelscwaeelsing lanfiveany athahglemgat affachediatse44- 46,
wherein said C&%%ﬁn\#rﬁ gdgkined volunetrieally by mutual ly-orthogonal
paral l el -pairs™o STt cal and hori zont al pl anes (when the cycle is
positioned upright), demarcating opposed |ongitudinal, lateral and vertical
boundary pl an]?&qid seatpratudesainy stroetaites cPralrusiash glatfaem refirecqsgcepfiguretht® verti cal
extremties o | sal , i teerin
mechani sm sea?LH)g’rr?B afs%aa?r%ocrlydr?éﬁ\tljﬁﬂ%e{ﬁ yﬁnésgriwaéscsyglg?dissu bggﬂrill? g\@%ﬁggtfo )
col | apse from fittings, etrecturerandi any positipnajdiustreent mechanigmcsifacifigs gr the like

configuration ?ﬁ(d' a séﬁ%l%i:ﬁr‘ﬁ@ﬁ‘(i t,té'fﬂlcfurr@,rbtrfiﬁfﬂﬁ%&ta&ﬂﬁeﬁtrp%ﬁ?of aterabhdoial 1y

closer proximty suc at at 'l east one said lateral boundary plane of the
front wheel atsé¢atast partially overlaps a region between said frane | ateral
boundary pl anes;

o said steering member includes any structure rotatably retaining the front wheel,
including single and double-sided forks, steerer tubes, and/or any other structure

pivotally attaching the steering member to the frame;

e said steering mechanism includes any mechanism, structure of fitting attached to
the steering member for pivoting same, including a stem, handlebars, joystick,

pulleys, levers and/or any combination of same, and

¢ said drive mechanism includes any mechanism for supplying motive force to the

cycle.

10. A cycle as claimed in any one of claims 1-9, wherein said drive mechanism includes
at least one of: an electric motor, generator, pedal crank, pedal crank and chain

drive, internal or external combustion engine and/or any combination of same.

11. A cycle as claimed in any one of claims 1-10, wherein said steering mechanism is

positioned below and/or rearward of said seat.

12. A cycle as claimed in any one of claims 1-11, wherein said steering mechanism

includes a pair of handlebars, positioned below and/or rearward of said seat.

13. A cycle as claimed in claim 12, wherein said handlebars are substantially centrally

mounted to said frame for rotation about a quaternary axis.
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repositioning the front wheel and frane into nmutually closer proximty such
that at | east one said |ateral boundary plane of the frane at | east

parti al | wevweidmpsea regi on between said front wheel | aperak20ovnder y
pl anes; repositioning the rear wheel and franme into nutually cl oser

proximty such that at |east one said | ateral boundary plane of the rear
wheel at 14edstyqmasiddingd aveldimpts, avhesgjn aridb auatenans axig is carpxial aftarthe
boundary pl %egg 9; é)SItIOI’]I ng both the front wheel, rear wheel and frane
into nmutual I'y'C er proximty such that at |east one said | ateral boundary
pl ane of each of the front and rear wheels at |east partially overlaps a
regi on betSwecydaias tlaimed limtasy apner GlirdRiMG Hr-dfhewheraine gk NAGHERRIS tHB front

wheel and fr ??ﬁﬁm%‘é@édnﬁ y RE@K Mty such that both |ateral

boundary pl an S8 ront ee overl ap a region between said frane
| at eral boundary pl anes; repositioning the front wheel and frane into
nutual |y 8. ds@fclqoas)szlaquymwmnﬁwétcl%? 2113 wihgreim saiddianglebpemiasiude afhe
frame overl apa ern@(:ﬂoﬂfb \ﬁk“?a@éh fPddedd SRUME R ridédsahighs WPERdaatedInathes;

repositioning the rear and frame into mutually closer proximty such
that both | &eakal boundary pl anes of the rear wheel are located in a region
between said frane | ateral boundary planes; repositioning the front wheel

and rear ’M‘Q@'c b|8th raaw@é liy é}é@ﬁaa W’@‘éuﬁn daid Tanblebhaburt drRRpbriioneissai d
| at eral bound arég ane of the re at least partially overlaps a

regi on bet woEAN chUPFf@HE'a'WH’@E?OWt%ﬂYePQ'Ia"?JS%ﬁ%lgrsﬁﬁnbl anes; repositioning the

front wheel and rear wheel into nutually closer proximty such that at

| east oneqga dydi@ngi &isificdah AueskIoy cRiiras el 20f7, tWiteereinadaidvaaalerratry lagissit
partially overYaps a region between said front wheel |ongitudinal boundary

displaced from said steering axis.

19. A cycle as claimed in any one of claims 1-18, wherein the steering mechanism
further includes a transfer coupling to transfer rotational movement of the steering
mechanism to generate corresponding rotational movement of the steering member
and front wheel about the secondary axis in the same direction as the steering

mechanism movement.

20. A cycle as claimed in claim 19, wherein the transfer coupling is at least partially

enclosed by a portion of said frame.

21. A cycle as claimed in any one of claims 19-20, wherein said transfer coupling is
configured to provide a mechanical advantage, whereby a given rotational movement
of the steering mechanism produces a reduced rotational movement of the steering

member.

22. A cycle as claimed in any one of claims 1-21, wherein said steering mechanism

includes cables and pulleys attached to manually operated handles.

23. A cycle as claimed in any one of claims 1-22, wherein the steering mechanism is

operable by a single hand.

24. A cycle as claimed in any one of claims 1-21, wherein the steering mechanism is a

joystick control positioned between the rider’s legs or on one side of the rider.
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pl anes; repositioning the front wheel and rear wheel into nutually closer
proximty such that both said | ateral boundary planes of the rear wheel are

| ocat ed iWo2oir@yQH between said front wheel |ateral bopagdagyoPbh&RES;
repositioning the front wheel and rear wheel into nutually closer proximty

such that both said |ongitudinal boundary planes of the rear wheel are
| ocat ed i R5aA raygecas bletmaskin sy @né rabrilaimpekl4.| whefetnusRig rive duer@nigmpisanes;

[eposi {1 oni N e AhetlBEh 1AL HohEihedtigicHotdtbhCatidhl 4arivi Sds0paar @I M Ly

such that at 'l east “one sal ateral boundary plane of the front wheel a
| east parti addidpyverylaxijs a regi on between said rear wheel |ateral boundary
pl anes; repositioning the front wheel and rear wheel into nutually cl oser

proxi m t yezﬁ.uﬁ r&y%l@%& c"l’éimleé?ﬁ}:llai?ﬁ@&s@rg'elnoém bHEH BAL idpeditkHey Wilrdnheirst he

front whe at "l east partially overlaps a region between said rear wheel

| ongi t udi nal whesl aeeaNrigellyfies:said RIfAY 8Kieni ng t he front wheel and rear wheel
into nutually closer proximty such that both said | ateral boundary pl anes

of the fronts\WeaelastdifimeaCtHf drie & &8BIsOrE-DEt WRGBInSSHid dfitd bxwhe ®lcatert er al
boundary planeS; repositioning the front wheel and rear wheel into

mutual |y cl destwesst Bieinsmayy axe ANY Adeanyatdpatieriof tBaJPPiuMiseAl boundary pl anes

of the front wheel are located in a region between said rear wheel

| ongi t udi gl A kYEIROZ Yialthéd &% any apesSeft Liafisng-A7h avHetain ithaiizior  mespaniswheel  and
frame into nutual ly cl oser rOX|rrit§_V\hiIst mai nt ai ni.n const?n or
1 ety

) ) . t
decreased sefPAPedi 9nths Ui Mt PRIUIR, ¥ReORR PE MAAP 956 [ye8A0glor chain

reposi tioni ngriebe front wheel, rear wheel and franme into nutually closer

proximty whilst maintaining a constant, or decreased separation between
the cycl e2'9.0,£| %Iyélg Cgsnc?éimggulr? %%{I%ng lo?'?:%?ms 1-28, wherein a single externally-powered

drive mechanism applies motive power to both the front and rear wheels.

30. A cycle as claimed in any one of claims 1-28, wherein separate externally-powered

drive mechanisms individually drive both the front and rear wheel.

31. A cycle as claimed in any one of claims 1-30, wherein the drive mechanism is
rotatably engaged via an intermediate gear to a drive gear to drive said rotatable

outer rim.

32. A cycle as claimed in claim 31, wherein said outer rim portion includes, or is attached

to, a ground engaging tyre portion.

33.A cycle as claimed in any one of claims 1-32, wherein the cycle includes a

combination of user-powered and externally-powered drive mechanisms.

34. A cycle as claimed in any one of claims 1-33, further including a supplementary drive

mechanism configured to assist cycle motion.

35. A cycle as claimed in any one of claims 1-34, wherein at least one said drive
mechanism is configured to provide retardation and/or electro-motive power

generation during descents and/or braking.

36. A cycle as claimed in claim 34, wherein the, or each drive mechanisms is located

within a drive mechanism housing.
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repositioning the front wheel, rear wheel and frane into mutually closer
proximty whilst maintaining a constant, or decreased separation between

t he cycl eybabfy@bsigoundary pl anes repositioning the fr e whRghosérar
wheel and frame into nutually closer proximty whilst maintaining a

constant, or decreased separation-between both the |ongitudinal and
vertical 8y.0A eydmandamedinangsne daipsdii6, ameran theecyrlegafuriiiee provided Withane

nto it ual |y, LSS mBLOXb dthoWiChe! HahordweBRSnafbr A fiddtd b t e Tront

wheel is p05|§§one In cess, enclosure, opening, housing, or
indentation in the frame;, repositioning the steering nechanism and frane
i nto rut ud8lA cydleee clapmeskinrany yoneef iglaimat -3t Wheeein said jont wieel bis diggelereer i ng

mechani sm i %M?%JAQDWcéﬂ?iﬁie%s.a. recess, enclosure, opening, housing, or
i ndentation n e frane; repositioning the steering nenber and frame into

mutual Iy closer proximty such that at |east a portion of the steering
nmenber i s3pasicyelerasdclpimsiddie anyr ene o& Claéng 103 mbereip dhe hgrizendalsdistgncgy X

i ndentation gtk itBRectidn®R B $dBRUAYY akBSwitheid @Adin{duAaBe bAd 8 vaMicHal |y
closer proximty such that at |east a portion of the seat i s positioned

i nsi de a rediags pagsingosibpstantidlydhiongh. erdumsadiptely adiapertrie e Biers Relviseandr ane,
or any conbi%q,{eiig iveh bper mutati on of same. 48. A collapsible cycle as
clainmed in any one of Clainms 44-47, wherein said cycle is defined
volumetrically by mutually-orthogonal parallel-pairs of vertical and

hori zontal pl anesX= tﬂ’@r%’r@%Yméarb%ﬁoﬁéd | ongi tudinal, lateral and

verti cal boundary pl anes, respectively |ocated at |ongitudinal, |ateral and

vertical ext rf?efifébii@ﬁweogecgméayﬁﬁwngw,%ﬁdm@ltﬁmié&ne@ém&ml, rear wheel,

steering mechanism seat and franme individually,

40. A cycle as claimed in any one of claims 1-38, wherein the horizontal distance X
between the intersection of the secondary axis with said terrain surface and a vertical
line Y passing substantially through, or immediately a rearward edge of said seat is

given by
X=tane/(0.28Y,tan© +Y,)
where 6 is the secondary axis angle, X is the vertical seat height.

41.A cycle as claimed in any one of claims 39-40, wherein the horizontal distance
between the intersection of the secondary axis with said terrain surface and a line Y

is variable by +/- 20 %.

42_A cycle as claimed in any one of claims 1-41, wherein said secondary axis and seat
position are configured such that a least one of said rider’s feet, rider’s hands and/or
rider's shoulders, is/are disposed about said secondary axis in a longitudinal vertical

plane.
43. A unicycle, including:
s aframe with a rider seat attached at an upper portion;

e a hubless wheel with a rotatable outer rim portion, said wheel being pivotally

attached to said frame;
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said cycle is configured to collapse fromsaid erect riding configuration
to said coll apsed configuration by repositioning; at |least two of the

front whegb.2ofc@@ssigheel , steering nechani sm seat and f paiRB20dd/M0cARH Ual |y
closer proximty such that the longitudinal, |ateral and vertical cycle

boundary planes define a reduced volune cuboid; any two of the front
wheel , rear swhaekdalsrardr caupleteo b oster rigepartiemtd éffechwheeltrotation fram ydesl oser
proxi mty such e i i I 1L.oal A dary
Dl ancs. et  nes et ehgf I P57 ot BR pepeh LERR beieatBhiibf poEEnsy HRNA
rear wheel, stthemhegl.mechani sm seat and frame into nutually cl oser
proximty such that the longitudinal, |lateral and vertical cycle boundary

bl anes. dehh 06 ofidrRiHiS $od PrUSE o el ovel % teftafidul 08 Sl B Gh iy, | a1 e

in any on ei'n sald steering néchanrsminc es a stem
configured wwth two distal ends, said stembeing attached to said steering
menber at onre sgssdtaltactmat tankke frtahached to a pair of handl ebars at the other
distal end. 50. A collapsible cycle as clained in claim49, wherein the
stemis orient ahed rearwards fromthe steering nmenber. 51. A collapsible
cycle as cl &i 242§ f¥0Y9Ghe of claims 49-50, wherein the stem and/or the
handl ebars are capabl e of being pivotally repositioned into nutually closer
proximty with the frdront&adéeortionont wheel whil st maintaining a constant
or decreased separation between the cycle | ateral boundary planes. 52. A
col | apsible cycle as cla in..any one of clains 49-51, wherein the stem
and/ or the handl ebarsqggﬂef%gﬁpgﬁof being pivotally repositioned into

mutual |y closer proximty with the frame and/or front wheel whil st
mai nt ai ni ng a const antlongitudinal axis coincident with a second plane orientated

substantially vertically, passing through a forward and rearward

direction of cycle travel, and
- lateral axis orthogonal to said longitudinal axis,

e a front wheel attached to a steering member, said front wheel rotatable in a first
plane about a primary axis, said steering member being pivotally attached to the
front frame portion for rotation about a secondary axis orthogonal to said primary

axis;
e a user-operable steering mechanism coupled to said steering member;

e a rear wheel rotatably attached to the rear frame portion and rotatable in a third

plane about a tertiary axis, and
e adrive mechanism operatively coupled to the front and/or rear wheel;

configured such that a rider can be seated on the seat in operative contact with said
steering mechanism when the cycle is in motion, whilst permitting both feet of said
seated rider to reach the terrain surface when the cycle is stationary, said cycle being
collapsible from an erect riding configuration to a collapsed configuration by

repositioning said wheels into mutually closer proximity.

45. A collapsible cycle as claimed in claim 44, configured with at least one footrest on
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decreased separation between the cycle |ongitudinal boundary planes. 53. A
col l apsible cycle as clainmed in any one of clains 49-52, wherein said pair

of handl ebgp2oichoh6med as twin bars, laterally di sposedp@yﬁm;s/b“g“ y
either side of said stem each bar bel ng capabl e of being repositioned into

closer mutual proximty with the frane by insertion into a correspondi ng
mat i ng recedbe frantyghegl.frame. 54. A collapsible cycle as claimed in any one
of clains 44-53, wherein the front and rear wheels are of different

di amet er s 46 W rcglla%sfbfé:E?ée Q5 RRREHUR &i1diM £18r WaRR144C 3pARYPe IitAtsalefeht
partially accepting the insertion of the other wheel. 55. A collapsible

cycl e as cl avhashof :digmetes gicesding the rRaravhesl  wherein the frame is
configured with one or nore recesses or apertures capabl e of accepting the

at |east parg 'c@ilads%‘%%ebﬁdl@%scﬁlalﬁwaé |ﬁré?i?toﬁ@@ﬁhlalrﬁsﬁ'a}lAWﬂ%brelﬁ'fsQﬂr¢y&@ is

nmechani sm and/or the seat. 56. A col Si bl e cl
of clainms 44lefned Mﬂémétrﬁa@a‘%mﬂw& Pfth?ﬁﬁﬂn:?bp?rﬁ@lﬁ’&& OEY%‘??'% f'ﬁ‘{;ﬂ %'g

det achment ?%ése@\meaqlﬂmue Fseﬂ)@ﬁtmléd%dﬁ@ﬁf)aﬂérﬁﬁﬁ:atlrﬁ)I@ﬁb@éeldsl,ongftddafénm%nt s,
fittings and mani pul ations. 57. A collapsible c | n_any one
of clains 4425el aﬂﬂé’?@ﬁcﬁ' kowngany RipReSWFRSEECRY 'P%/%{ﬁi ahf"@%‘l‘ ' 'STeéa'taé’\éet her
to insert tRerfcapektrariesd obtbotreasitl dalet had lsdid MM WhdetCRHS WHeeRédringe |1 N
the frame. 58. A collapsible cycle as clainmed in any one of clains 44-57,
wher ei n Meﬁn@%@n@%ﬁ@at@ 6@"%‘(‘8'&"’\‘7’@”3‘“ cally upright, said front wheel
repositioning is perfornmed by pivoting the front wheel substantially in the
vertical plappi apeetis Eobfigured a6 seliyper fromt saie derbétr sding alodfigutation 60 said

col | apsi bl e cycl e as ﬁlalne in any one of clains 44-58, wherein said rear
wheel reposiPRFEAFOIOYINPed by pivoting the rear wheel substantially
in the horizontal plane about a second fold axis,. 60. A collapsible cycle
as claimed ian pdposkioting thectatit meélébrﬁﬂ‘rammmtceinlutlmﬂj/ dlosergproxitmitg such that at

least one said lateral boundary plane of the front wheel at least partially overlaps

a region between said frame lateral boundary planes;

e repositioning the front wheel and frame into mutually closer proximity such that at
least one said lateral boundary plane of the frame at least partially overlaps a

region between said front wheel lateral boundary planes;

e repositioning the rear wheel and frame into mutually closer proximity such that at
least one said lateral boundary plane of the rear wheel at least partially overlaps

a region between said frame lateral boundary planes;

e repositioning both the front wheel, rear wheel and frame into mutually closer
proximity such that at least one said lateral bouhdary plane of each of the front
and rear wheels at least partially overlaps a region between said frame lateral

boundary planes;

e repositioning the front wheel and frame into mutually closer proximity such that
both lateral boundary planes of the front wheel overlap a region between said

frame lateral boundary planes;

e repositioning the front wheel and frame into mutually closer proximity such that

both lateral boundary planes of the frame overlap a region between said front
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repositioning is performed by a combination of pivoting and |inear
transl ation of the rear wheel substantially in the vertical plane about a

second fol@ 007518 1. A collapsible cycle as clained i pcgig20096062€7 Cl ai s
44-58, wherein the rear wheel is releasably pivotable about a hinge |ocated

on the frame and having a second fold axis orientated in the vertical plane
when the cycl ewheeliaterat Isoqndarygﬂanasonf I guration. 62. A collapsible cycle as
claimed in any one of clainms 44-61, wherein the steeringnechani sm and seat

are both. IOl AR SRRy IndreaP el S b%nto%gtuélfabéé%bQWK%Eﬁ kS

claimed in any ereint teerin ani sm and
seat are separbutelistersl vourtare plabesiof tepgaawbeeloird lecated 'nﬁﬂl regiorn: Betweg8i bl e

cycle as clalned n 62- 63, wherein the third fold
axi s/ axes is |9t tgr@%g%te%o?o@uagt a%{{gl%é.Hy adj acent to, and orthogonal to,

the secondary axis. 65. A collapsible cycle as clained in any one of clains
44- 64, wher @i nrephsitiéning thesnerdiwhes! ard ees atilep! tém Bwitudliv Etpser Bioximily a3UCBn

about said seg}g]?fjg{ Péa?té%r?e 0¥ 4 Ay bS%QIaHF BhE S O rd R WMRBI SiMeai Haptiallfyr ont

wheel into a ng s NEChant Smoretal ni n? recess and front wheel
ret ai ni ng recegx&rlapspeeglowbety/een saiddront whee! I@eral poungiaryapanas e cycl e as
claimed in claim®65, further including a latch to releasably secure the

st eer i ng. echapl SEANK e 5AMUnIERY d vl FERLNY R BRKRIT&lop! N nG

recess and fro retaining recess respectivel : coIIapS|bIe
cycl e as cl ai nthdt iah Iasy opaesaid IMQﬁumalmLGGGWMéF%Mﬁ tB%u”EIafc‘dhq’eAp%l'ﬁ@Stf rom

an erect di
ct ridin arﬁgl 9%’1’?1%%' Qngatgﬂ)ﬂaco le'eﬂ%‘f?I f?&ﬁfwgéﬁl al’bh?lfhdin%l nRufdsgbl y

securabl e by t fee ] apsible cycle as clainmed in claim 65
or claimé66, _V\plenm,n t he steering nmechani smretaining recess and front
wheel retaining recess are respectively configured as a

I ongi tudi nal | yfe%%&ﬂ%ﬁg%e RaSt et YR Peat iHee! Tht@ hukiilg cRisee pRkintifyesuch
that both said lateral boundary planes of the rear wheel are located in a region

between said front wheel lateral boundary planes;

 repositioning the front wheel and rear wheel into mutually closer proximity such
that both said longitudinal boundary planes of the rear wheel are located in a

region between said front wheel longitudinal boundary planes;

 repositioning the front wheel and rear wheel into mutually closer proximity such
that at least one said lateral boundary plane of the front wheel at least partially

overlaps a region between said rear wheel lateral boundary planes;

e repositioning the front wheel and rear wheel into mutually closer proximity such
that at least one said longitudinal boundary plane of the front wheel at least

partially overlaps a region between said rear wheel longitudinal boundary planes;

« repositioning the front wheel and rear wheel into mutually closer proximity such
that both said lateral boundary planes of the front wheel are located in a region

between said rear wheel lateral boundary planes;

e repositioning the front wheel and rear wheel into mutually closer proximity such
that both said longitudinal boundary planes of the front wheel are located in a

region between said rear wheel longitudinal boundary planes;
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frame and a longitudinal slot in an upper portion of the frame. 69. A
met hod of collapsing a cycle as clained in claim47 or claim48 from an
erect ri dypofoankiguration to a coll apsed confi gurati onpcsasshoveiched
conprising four steps to reduce the separation between the |ateral,
| ongi tudi nal and vertical cycle boundary planes. 70. A nethod as clained in
cl ai m 69, whermepositeriing fhedronswbesl, ieac Whde!l asidfameaita metualhe slosergeraxiotini sm
front wheel, rea . eal 4.0ko ioP "W ERH Yhd @viiBe
frame. 7 1. A nb b agesy  2oenstdlg oF el s RepaligR Rk R he &
i ncl udi ng t he etipatheendapi planésng the front wheel and frame into nutually
closer proximty about a first fold axis such that at |east one said
| ateral bounda ane of n ' ligls a
regi on bet \Aeen'reéggwgdﬁg f{ogf \évbé ’ eémg%%fgaﬁ@%h&g{“@dﬁ #I kbgés%‘grbslt lei ng
mechani sm and Whistenaintamingut @aatonstaritooerdegreggedriseparaiontbeiwesar the C¥elE axi s
such that at | i ne steering nechanismis positioned inside
a recess, encllggﬁﬁugﬁlag%%%d%&a%%%sgi ng, or indentation in the frane, thereby
preventing the steering mechanismand the attached steering nmenber from
rotation aboeutrepasitiorsrg thedenny wagels reag wheehand fearae intd ruithally closeroRrPHgIity he
rear wheel and f. . LA tidh BAAKER theSEerRNGtet 4l d
axi s such thatWFé'[S?Fgaédst%m@ﬂgy ég'?ééé'?{a&e%gfé Sgﬂ%gér%&%q ane o? th‘gﬁr eare wheel
at | east partibddndaydanesps a regi on between said frane | ateral boundary
pl anes; 72. A nethod as clained in claim69 or claim70, said nethod
| ncl uding the ) theRtoh i o Warll® G ARG BbsEr 8R! O
mut ual 'y cl ose'fé%g%@ﬁ’ﬁq Ehfq?\ég%lggl’ E%?@E?%fd axrﬁg SU?:L t gt gt 'Igreastl 9a
portion of thewsitstemaintpining haniconstant, mosdadrensed sepsrationabetweesshoteriBeosure,
openi ng, hOUS'BﬂgitL%rina'IQ {?érﬂﬁlﬁgﬂégoﬁﬁb%rwéﬂ&; thereby preventing the

athe

steering nmechanismand the a steering nmenber from

e repositioning the front wheel and frame into mutually closer proximity such that at
least a portion of the front wheel is positioned inside a recess, enclosure,

opening, housing, or indentation in the frame;

e repositioning the steering mechanism and frame into mutually closer proximity
such that at least a portion of the steering mechanism is positioned inside a

recess, enclosure, opening, housing, or indentation in the frame;

e repositioning the steering member and frame into mutually closer proximity such
that at least a portion of the steering member is positioned inside a recess,

enclosure, opening, housing, or indentation in the frame;

o repositioning the seat and frame into mutually closer proximity such that at least
a portion of the seat is positioned inside a recess, enclosure, opening, housing,

or indentation in the frame,

or any combination or permutation of same.
48. A collapsible cycle as claimed in any one of claims 44-47, wherein
said cycle is defined volumetrically by mutually-orthogonal parallel-pairs of vertical

and horizontal planes, demarcating opposed longitudinal, lateral and vertical
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rotation about said secondary axis relative to the frane; pivoting the
front wheel and frame into nmutually closer proximty about a first fold

axi s suchybhefo@bsikeast one said |ateral boundary planepefghRobdcegt wheel
at least partially overlaps a region between said frane |ateral boundary

pl anes; pivoting the rear wheel and frame into nutually closer proximty
about a secbndndany dlaass sespactiveliiacated atdengitudingl, iigral ang wartigal isstiemidiey pl ane

of the rear OWB&%'S A cli@ba RaL' i \wheBl SEb AR SHEGHRBBIARG 4l tndr ane

| at eral boundary as clained In any one cl ai ns
69- 72, V\/nerélamesadlvidwlyhod further includes a fourth step of p| voti ng
steering mechani sm handl ebars about a fourth fold axis i nto mutual |y cl oser

proximty wth R{E)é&é ?é;‘ca%%f%ﬁredato 8%] ASmCdAd BRet Filin Gfafn & &didg®

69- 73, wheréin _ ani sm ars are pivote |nto mat i ng
handl ebar r ecesdlagsedronfigutatiorabereansliieningai d rear wheel . 75. A nethod as
claimed in claim74, wherein the handl ebars are rel easably retained in said

hand| ebar receacﬁﬁgstwo gﬁeeﬁ'ogl'\t wheel, TedTEiHY rﬁlb%é@gnlsﬂw %@Xt Afirsthe Cl @i M8

74-75, wheréin t han recesses are configured such that the rear
wheel is preventoedutfuathnclpsgramedmity susht that ttlélmfmﬂslé@ab@@‘f?iwVﬁﬂ"FaéCWi@

handl ebars ar ebCRl?\gblé'f @de‘ﬂn%g‘?e/%tfc@?'goln L{BBEF recesses. 77. A nethod as

clainmed in any on |ncfud|ng the step of:
repositioning one or nore footrests and the frame into nutually cl oser
proxinity, saiahystwepfiiee figntoehdebrraibieeeit stegringgpeshanism. #egband aradHe 78. A

method as cl ai ﬁqﬁféjally}1 cf‘ols%l Bb}?m ng)’"ﬁ@cfheﬂﬁt R %r‘fg‘RQ&HQSIiatét%p%ﬁHt\)eﬂﬂ:'aﬂﬁyélé

performed by pivoting as claiméd 1 n any one of clains 77-78,
}Nher ei n pi vot i bayndaey Rian@ defines afeduged relyme cubeid) andi@ous| y pivots the ot her
ootrest.

e all of the front wheel, rear wheel, steering mechanism, seat and frame into
mutually closer proximity such that the longitudinal, lateral and vertical cycle

boundary planes define a reduced volume cuboid.

49. A collapsible cycle as claimed in any one of claims 44-48, wherein said steering
mechanism includes a stem configured with two distal ends, said stem being
attached to said steering member at one distal end and attached to a pair of

handlebars at the other distal end.

50. A collapsible cycle as claimed in claim 49, wherein the stem is orientated rearwards

from the steering member.

51. A collapsible cycle as claimed in any one of claims 49-50, wherein the stem and/or
the handlebars are capable of being pivotally repositioned into mutually closer
proximity with the frame and/or front wheel whilst maintaining a constant or

decreased separation between the cycle lateral boundary planes.

52. A collapsible cycle as claimed in any one of claims 49-51, wherein the stem and/or
the handlebars are capable of being pivotally repositioned into mutually closer
proximity with the frame and/or front wheel whilst maintaining a constant or

decreased separation between the cycle longitudinal boundary planes.

53. A collapsible cycle as claimed in any one of claims 49-52, wherein said pair of
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80. A method as clainmed in any one of clains 69-79, wherein said nmethod
I ncl udes the step of pivoting the seat and franme into nutually closer

proxi m t ywabetheodsikhi rd fold axis such that at least a perhfne@eéhe seat
is positioned inside a recess, enclosure, opening, housing, or indentation

in the frame, thereby preventing the steering nechanismand the attached
st eeri ng nehbedlefarsrs fatredi amtvdbdars, Jatethlly cisnoged pymriedrigally githeseside of he

frame. 8 1. A, L ' =Y fed¥sitioh&d B gT=Y ey iy f ront
and rear win 2D Sl bt BEAB Db g of bEh ferkuoh oot TRA A ba Gl
respect i vel yittidia frame by insartionaito aeroriespendingdmpiingyecessi iNgpIddtameni ti es of a
terrai n-engagi ng annular tyre incorporated in each of said front and rear

wheels. &g, A'Ato?é(&éitﬁe fcgéle H§%IaWe@inrér‘§edneQ§f%Tairﬁs ugl53aivRei thddnt §Rd fbagycCl e
including: a frame having front and rear portions;  a seat attached to the

frame; a fmbrelsvineef differeat dismeteinouth arenesmar pPeriure imARe wheeldreale '’ a
steering ”?'gp%%st &ﬂ’séﬂ@&@a‘ﬁﬁh&%ﬁﬁ@ﬁ& 8eh8gtHer wakal | y attached to the front

frame portion torrotation about a secondary axis orthogonal to said prinmary
axis; a user-operable steering nmechani smcoupled to said steerj nr% menber ;
a rear wieeh colgpsiblgntypleans Slaaed i apKneed Claimsntd-5or WNBIeIn WSl MR Sai d

front wheel chshigfecPwth BREbEMORX RESItrSipkHues BapAhIE oF acceptifg thecatnesdtani sm
operatively coupled to the front and/or rear wheel; said Cé& e bein
8

col | apsi bl e PRRighingertien eithe frogh Weeel JRRT Yok SIRAINOENFNEBEMa B r§%EPYur at i on
by noving said wheels into nutually closer proximty, and said steering
mechani smdal dllapsisit i Qaad chitheavingaty/ sHe dieluimsl 48 T5gdwhemin said repositioning

includes pivoting, hinging, detachment and reattachment, telescopic mechanisms,

apparatus, attachments, fittings and manipulations.

57. A collapsible cycle as claimed in any one of claims 44-56, wherein said front wheel
and frame are pivotable together to insert the front wheel at least partially into a

recess or aperture in the frame.

58. A collapsible cycle as claimed in any one of claims 44-57, wherein when the cycle is
oriented vertically upright, said front wheel repositioning is performed by pivoting the
front wheel substantially in the vertical plane about a transversely orientated first fold

axis.

59. A collapsible cycle as claimed in any one of claims 44-58, wherein said rear wheel
repositioning is performed by pivoting the rear wheel substantially in the horizontal

plane about a second fold axis,.

60. A collapsible cycle as claimed in any one of claims 44-58, wherein said rear wheel
repositioning is performed by a combination of pivoting and linear translation of the

rear wheel substantially in the vertical plane about a second fold axis.

61. A collapsible cycle as claimed in any one of claims 44-58, wherein the rear wheel is
releasably pivotable about a hinge located on the frame and having a second fold

axis orientated in the vertical plane when the cycle is in its upright configuration.

62. A collapsible cycle as claimed in any one of claims 44-61, wherein the steering
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63.

64.

65.

66.

67.

68.

69.

70.

71

mechanism and seat are both pivotable about a third fold axis.

A collapsible cycle as claimed in any one of claims 44-61, wherein the steering

mechanism and seat are separately pivotable about separate fold axes.

A collapsible cycle as claimed in any one of claims 62-63, wherein the third fold
axis/axes is located on, or substantially adjacent to, and orthogonal to, the secondary

axis.

A collapsible cycle as claimed in any one of claims 44-64, wherein the front wheel is
releasably constrained from rotation about said secondary axis by pivoting the
steering mechanism and/or front wheel into a mating steering mechanism retaining

recess and front wheel retaining recess respectively in the frame.

A collapsible cycle as claimed in claim 65, further including a latch to releasably
secure the steering mechanism and/or front wheel in said steering mechanism

retaining recess and front wheel retaining recess respectively.

A collapsible cycle as claimed in any one of claims 44-66, wherein said collapsing
from an erect riding configuration to a collapsed configuration is releasably securable

by three latches.

A collapsible cycle as claimed in claim 65 or claim 66, wherein the steering
mechanism retaining recess and front wheel retaining recess are respectively
configured as a longitudinally-elongated, part-arcuate slot in an underside of the

frame and a longitudinal slot in an upper portion of the frame.

A method of collapsing a cycle as claimed in claim 47 or claim 48 from an erect
riding configuration to a collapsed configuration, said method comprising four steps
to reduce the separation between the lateral, longitudinal and vertical cycle boundary

planes.

A method as claimed in claim 69, wherein said four steps include pivoting the
steering mechanism, front wheel, rear wheel and seat into mutually closer proximity

to the frame.

. A method as claimed in claim 69 or claim 70, said method including the sequence:
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pivoting the front wheel and frame into mutually closer proximity about a first fold
axis such that at least one said lateral boundary plane of the front wheel at least

partially overlaps a region between said frame lateral boundary planes;

pivoting the steering mechanism and frame into mutually closer proximity about a
third fold axis such that at least a portion of the steering mechanism is positioned
inside a recess, enclosure, opening, housing, or indentation in the frame, thereby
preventing the steering mechanism and the attached steering member from

rotation about said secondary axis relative to the frame;

pivoting the rear wheel and frame into mutually closer proximity about a second
fold axis such that at least one said lateral boundary plane of the rear wheel at

least partially overlaps a region between said frame lateral boundary planes;

72. A method as claimed in claim 69 or claim 70, said method including the sequence:

pivoting the steering mechanism and frame into mutually closer proximity about a
third fold axis such that at least a portion of the steering mechanism is positioned
inside a recess, enclosure, opening, housing, or indentation in the frame, thereby
preventing the steering mechanism and the attached steering member from

rotation about said secondary axis relative to the frame;

pivoting the front wheel and frame into mutually closer proximity about a first fold
axis such that at least one said lateral boundary plane of the front wheel at least

partially overlaps a region between said frame lateral boundary planes;

pivoting the rear wheel and frame into mutually closer proximity about a second
fold axis such that at least one said lateral boundary plane of the rear wheel at

least partially overlaps a region between said frame lateral boundary planes;

¢
73. A method as claimed in any one of claims 69-72, wherein said method further

includes a fourth step of pivoting steering mechanism handlebars about a fourth fold

axis into mutually closer proximity with the frame.

74. A method as claimed in any one of claims 69-73, wherein steering mechanism

handlebars are pivoted into mating handlebar recesses in said frame and/or said rear

wheel.
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75. A method as claimed in claim 74, wherein the handlebars are releasably retained in

said handlebar recesses by magnets.

76. A method as claimed in any one of claims 74-75, wherein the handlebar recesses
are configured such that the rear wheel is prevented from release from the collapsed

position while the handlebars are positioned in the frame handlebar recesses.
77. A method as claimed in any one of claims 69-76, further including the step of:

e repositioning one or more footrests and the frame into mutually closer

proximity, said step being performable at any point in a said method.

78. A method as claimed in claim 77, wherein said footrest repositioning is performed by

pivoting.

79. A method as claimed in any one of claims 77-78, wherein pivoting one of a pair of

footrests simultaneously pivots the other footrest.

80. A method as claimed in any one of claims 69-79, wherein said method includes the
step of pivoting the seat and frame into mutually closer proximity about a third fold
axis such that at least a portion of the seat is positioned inside a recess, enclosure,
opening, housing, or indentation in the frame, thereby preventing the steering
mechanism and the attached steering member from rotation about said secondary

axis relative to the frame.

81. A method as claimed in claim 47 or claim 48, wherein said front and rear wheel
longitudinal, vertical and lateral boundary planes respectively define the lateral
vertical and longitudinal extremities of a terrain-engaging annular tyre incorporated in

each of said front and rear wheels.

_ 82. A cycle for use by a rider over a terrain surface, said cycle including:
e aframe having front and rear portions;
e aseat attached to the frame;

 a front wheel rotatable about a primary axis and attached to a steering member,

said steering member being pivotally attached to the front frame portion for
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rotation about a secondary axis orthogonal to said primary axis;
e a user-operable steering mechanism coupled to said steering member;

e a rear wheel, rotatably attached to the rear frame portion, wherein said front

wheel is of a diameter exceeding said rear wheel;
e adrive mechanism operatively coupled to the front and/or rear wheel;

said cycle being collapsible from- an erect riding configuration to a collapsed
configuration by moving said wheels into mutually closer proximity, and said steering

mechanism being positioned below and/or behind said seat.
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