Title: CYCLE TECHNICAL FIELD This invention relates to cycles, and more particularly relates to a new
and improved compactable cycle. BACKGROUND ART Cycles are one of the most widespread and
efficient forms of individual human transport. The genesis of cycling produced the 'Penny Farthing' cycle
with an oversized front wheel and a small stabilizing rear wheel. The Penny Farthing displayed numerous
drawbacks of this design, including speed/efficiency limitations from a direct drive front wheel, difficulties
in mounting/digpogptipg 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 cydEGHMEMIIEBN 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 elemerys heaviliinflusiasershe erEsUME HRIRAPSiRMKEas LY By sl BpnHEAGHERIRDespite the
bias to designs optimised for such sporting origins, the overwhelming majority of cycles are used in
non-competitbpmapgifibigtiensein 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 goad-qigigigs 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 vicarious credibility of association with more dynamic sporting/adventurous
activities. Hdwegs2ipereaiHtg Mpunvissapesaandinbicirirens of isivishelb4ad FaasRRstpredominance of

ransportaton U e e e e teomings in

transportation. Public transport should present an attractiv 8
urban motor weticlertafisspditingashewaekl. iMoo PenoyiAgrthiayws@ay educhio dhe dragieationfof civil
authorities, there is significant reluctance amongst individual travellers to lose the freedom of movement
offered by indNidFIHalnslGH9FRREAGTIGERDE B MR I Yy B FYAAYiNERAY LIS HISE tRey wil

tolerate extensiy@irgfficronarstipnsimielonasskiorsbey. imesaa- walkas BeRBHERB T ARd/or expensive
parking options to maintain that perceived freedom.

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 vicarious credibility of

association with more dynamic sporting/adventurous activities.



Cycling offers a very attractive alternative for urban transport, and results in negligible traffic 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 publj trans}:?ort; 3. stora;?e and/or securit%/ﬁis%reﬁ%/hen not beingﬂ&%ﬂ\en and/or being carried on
public transpbRa" ThidBHIBRIEhHE U} CHIABTHN UotR AR B SREL TEIARTRIANOHE RIEPREVER S physical
effor'F reqU'reg.ff\%MBIa"b‘é%'ﬁ%W&W&iiér@N@i-c@eﬁfé@gwmﬁﬁt@)’é‘éﬁiﬁ@w&héﬁ%ﬂwﬁbf@}#b“C transport
or private vehicles offers a potential synergy of the beneficial attributes of both transport modes, namely;

vehicle transportation. Public transport should present an attractive solution to many of these

shortcomings in urban motor vehicle transport, particularly in commuting. However, much to

the frustration of civil authorities, there is significant reluctance amongst individual travellers

to lose the freedom of movement offered by individual transport. This reluctance is so well

ingrained in many individuals that they will tolerate extensive traffic congestions, prolonged

journey times as well as inconvenient and/or expensive parking options to maintain that

perceived freedom.

Cycling offers a very attractive alternative for urban transport, and results in negligible traffic
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;



users retain the freedom of movement at either end of their journey, while a bus, train, tram, car or the like
provides rapid distance coverage in-between, and; both conveyance means are cost-effective, with low
per-person environmental impact compared to car travel. Further benefits include the increased
effectiveness of inner-city living, providing freedom of movement without the cumbersome coupling to

public transport routes and timetaples. Unfortunately, cycles are also unwieldy, cumbersome objects to
s;Jowl, carry or géngpiﬁ{fﬁ%?';rbﬁ%ﬁ% Eh%sl%sm iﬁc%é\}??f\fgﬁe%\} ?,'lrjtl?\g} zfjg"}‘ﬁ@eoq Biblic tranéport is

designed for ambulgaiinetivdsisrwithikeipina daagidusgass ebas Resanikstioymable/portable nature.
Cycles cause significant handling difficulties for users during ingression/egression of buses, trains, or

trams, they may obstruct doorways/passageways, hinder other passengers and possible cause minor
impact injuries ahd/%?tﬁl‘é?ﬂi’ﬁé%ﬁiHlj%rﬁrﬁc?ﬁfiféﬁﬁﬁ{ﬁ%‘@“ﬁd??‘i’e‘?%ﬁ%%ﬁﬂ@ﬁ%%f‘é‘&idﬁg?%ains and
the like. Many publigfapate Pltlraparesl 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 lock$"BRaRFECHISAHe KBRS RISEAENEEAETS Sl HINGSTY HrideRIAHERITRESRTIRtely, the very
adaptability ang, Simpicin Al He'asmissoR %g%ﬁrﬁ;@ﬁ%li&héﬁé%@ﬁ‘?oﬁﬁ%@@@&ﬁﬁ%%@s? (e.g. seats,

wheels, lights, panniers, trip computers and so often requires the rider to partially dismantle the
cycle, secure each fitting and/or completely detach the items from the secured cycle secured to a rack,

post or simildPNEEANE b RFPaReCtorIeHr e BRRISAREHAIASE 16 Heradierneldieel and place
adjacent the FearAReel iR FHBPLE ASRRIMINDEKLCSHRABSS Lroust PAlbBRRe A RYIng to cany a
cycle seat, lights or the like is far from convenient or eswa]b e.

ambulant individuals with minimal hand luggage of an essentially stowable/portable nature.

Cycles cause significant handling difficulties for users during ingression/egression of buses,

trains, or trams, they may obstruct doorways/passageways, hinder other passengers and

possible cause minor impact injuries and/or clothing soiling from contact with the numerous

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 dismantle 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.



The alternative however, of taking a conventional cycle into a typical office building and negotiate
stairwells, lifts, narrow corridors, or office cubicles is also fraught with difficulties. The physical effort of
cycling creates further disincentives to those with employment in professional offices, customer service,
or any environment requiring good personal presentation. The attendant overheads of additional
showering and/or clothing changes to maintain acceptable workplace personal presentation and hygiene

Is often perc%‘HS%l?e%QR/é%‘%v%‘(/%RiGPFaanﬁréaWetﬂ%ﬁéf%Uci FHEIE AN, frlf TG £y cles and

pedal-assisted electric cycles have been developed to supplement the rider's leg power. In general, the
addition of amegetatiealaimietismigis haarism aalddo s gorfodiarat yubickieic alsb drad ghevgiht diffithéties/cle without in
itself addressing the first three deterrents to urban cycling usage listed above. Unsurprisingly therefore,

there have begg iBﬁ ulay Sfﬁ‘o‘%'t%?E‘gﬁﬂ%%rééﬁ%@iptrﬁ]%?.&’.E?nd%ﬁﬁv&%%%%‘&é% Idépr%locﬁl R3iple or otherwise
compactable cycle 1o ameliorate the above difficulties. An inherent complication ‘with creating a
practicable fqleifgsyisieoffibes carvandioselibiselenlr ame designrsivde gbedrpemenaus protrusions, the
lack of stability in most orientations, and the desire to avoid dismantling the drive mechanism (particularly

oiled chain dRRSSIHIARY TIABRIAGTE RYEHRFIP AR HAPRRPWEAERS AR HatiAERARPEaSgly popular
despite these.fiawhacks it irsineNO e AR RS raRbAasS ﬂ?&gﬁégﬁéﬂ%%wé% YEhge transport

options and the overriding premium on space in urban environménts ranging from congested roads,

limited parkingecpeesierdlitoveskspatesedind inrbate komestind &ledisitltys e alehpdaahefisigtedroducing a

compact bicycle capable of providin ur@an transport that may also be readily transported and stored by
it bRl el ek

an individual SUHRETE 4¢ BR 1) 7 ORREhIE 00N R RESRERIRL RB WSS RARRWYE AESIRIBS P8 ad public

acceptance QfdiRh aftFoiRPsikl ForvEIRRcRAIYAdR T RFRAN AR & RS snane g digihovaical design
features including small diameter wheels, lack of frame rigidity; unwieldy size, weight and resultant

collapsed comfigjarsitision figri sigdi@Tenunediies thigmeeterrniviewloasyaibiasage listed

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 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:



risk of entrapment and/or clothing soiling from a chain, gearing, brakes mechanism. Existing folding
cycles may be classified according to their wheel diameter into three broad categories: 1 Full size cycles
with comparable wheel diameters to conventional road cycles (i.e. 26") often with a single frame hinge
folding the cycle in half. The almost unrestricted on-road performance comes at the cost of minimal, if any
reduction in volume of the colla EO cle and addltlon | cost. 2 Small é24 16" cgameter) wheels with

more elaborate foldlﬁodr}%r&r;rﬂ% "R yr%ypg% %?@P\I\ﬁ%g%sé% r}%ﬁ%% EHreshold for

effectively negotiatingnssRansidbng ez agisipuch 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 speéa"‘é\ﬂayg%??er"é’ﬁl@r}Te%nLﬂtrﬁ‘?ﬂf@ﬂﬁﬁ%’&ﬁ?ﬁ%‘?ﬁ@@&rﬁmﬁé’tflm:t?&?g 'afierRRs and
comfort. The target marketier Whesetissrysie types respectively spans: intermittent recreational users
who are happy to compromise ease and speed of foldability for enhanced riding performance and

comfort; _ _ 3 _ _ _
¢ risk of entrapment and/or clothing soiling from a chain, gearing, brakes mechanism.

Existing folding cycles may be classified according to their wheel diameter into three broad

categories:

1. Full size cycles with comparable wheel diameters to conventional road cycles (i.e.
26”) often with a single frame hinge folding the cycle in half. The almost unrestricted
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;



urban commuters travelling regularly and for an appreciable distance, possibly mixed mode commuting in
conjunction with public transport; users with space premium environments (e.g., apartment dwellers, car
drivers), possibly intermittent usage needs, short distances and high need for portability, mixed mode
commuting, marine craft and the like. Self evidently, the largest potential market lies with regular urban
commuters who need both cycle performance and effective folding, typified by purchases in the second
category above. Typical purpose-designed collapsible bicycles in this category incorporate a hinged

frame enabling the fyo halyes pEgamsg FQ%&(%Q'Qﬁ@f&?%ﬁ%ré&%‘lé%éﬂ@eﬁ%ﬂ%s‘éﬁ%‘ﬂﬁx@% substantially

adjacent. Further folding techniques often’inc olding pedals, a hinged/detachable seat and the like.
The resultant foldedroydéecsrimuing bl e stjliretiangetbipigdicwighsparnerous projections and mechanisms
which may become entangled with a user or external objects. Moreover, the wheel diameter provides a

fundamental limimtiggé%%n]esgggtﬁ?e%%Wﬁﬂ%ﬁgi‘ggl’sﬁmﬁ m%pg,\%qj_i@wg%é[ing the wheel

itself. Some of the features desirable in an idealised ur e Include: capacit ustained
super-walking spee@sssibiittesieinehingsady piesdy shorirdatanees £0d higihreeaddsptetapikxceeding 20-30
km/h) in urban environments; collapsible configuration and dimensions sufficiently compact and wieldy to
be carried as a pracliAHAPIG LK BLY8r BaAERA AN ARHTE Mijections or protrusions in its collapsed
state;

Self evidently, the largest potential market lies with regular urban commuters who need both

cycle performance and effective folding, typified by purchases in the second category above.
Typical purpose-designed collapsible bicycles in this category incorporate a hinged frame
enabling the two halves of the frame to be folded together 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 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



minimised maintenance requirements; sufficient diameter wheels for riding comfort and the capacity to
surmount routinely encountered urban obstacles such as curbs and potholes; prominent, high-visibility,
rider seating position; high manoeuvrability, particularly at low speeds; sufficient stability to be ridden by
riders of low/average physical dexterity; safe stopping means;

routinely encountered urban obstacles such as curbs and potholes;
— prominent, high-visibility, rider seating position;
— high manoeuvrability, particularly at low speeds;
— sufficient stability to be ridden by riders of low/average physical dexterity;
— safe stopping means;
— rapidly compactable without tools;
— light-weight.

Modern cycle design (including folding cycles) have largely settled on the well established
configuration of front wheel steering, rear wheel chain drive (via a chain driven offset crank
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.



rapidly compactable without tools; light-weight. Modern cycle design (including folding cycles) have
largely settled on the well established configuration of front wheel steering, rear wheel chain drive (via a
chain driven offset crank 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
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central hinge point. Consequently, usage of small diameters for both wheels is commonly employed to
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cycles, achieying & worwhile decies, ateampaction fiam,asdcadsel sige creates an impractically
small pedal cran engt%afcér 8rgonomlcaﬁy efticient ugage 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 adulSharisainaisheevheeloasitates pusiticamptiespielddidhafsizea igheydiotiroradiigstdne than the
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handlebars or become entangled in the machine, trapped by the handlebars. The infancy of bicycle
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wheel size, direct péﬁ%ﬁ crank-drive no chain and gearing), and a very large front wheel diameter.

However, oneaahitie ciffiguiaesnwithsginecitiican e elzdrivies drpptiavbesksieess (nedad eyialesed this type,
particularly when starting from rest, is that pressure applied to the pedals exerts a destabilising steering
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constraints ORtont-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



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

plus the additional complexity, cost and weight associated with incorporating the power unit
into a collapsible cycle configuration. It will be thus appreciated there is a need for a
compactable cycle with at least some of the aforementioned desirable features, while
mitigating at least some of the disadvantages outlined. It would be particularly
advantageous to provide such a bicycle which is also readily collapsible into a compact

package for storage or transport.

Document DE 28 04 993 A1 by Ampaglas discloses a cycle according to the preamble of

claim 1.

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.



plus the additional complexity, cost and weight associated with incorporating the power unit into a
collapsible cycle configuration. It will be thus appreciated there is a need for a compactable cycle with at
least some of the aforementioned desirable features, while mitigating at least some of the disadvantages
outlined. It would be particularly advantageous to provide such a bicycle which is also readily collapsible
into a compact package for storage or transport. Document DE 28 04 993 Al by Ampaglas discloses a
cycle accordigg odbsPsamilerRfyflaim 1. Itis 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 onlyt Shesid ke SrFREha FENGFTS TSEmiNg shesnRg handose o Yfxite Afesristkerag #iember' and

'secondary a%é?% 7 1% g%fg hates e Ii;a%.dat%t]:e%rriﬁ&%c?rko%%lagggrimg A ggiingyjork’ and ‘steering
axis' respectively. As used herein the term;

As used herein the term;

. ‘frame’ includes any 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;

o ‘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’ includes 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

10



‘frame’ includes any 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 wheeRMNEHER PR RIIBF WY TARHE EIGHARIP L1688 to the steering member; ‘seat’

includes any structyre, ProisindRIHRH HclEGESS IR ALOMPRR LR RRRISHires (rther
including any associated gupReEiRg QIGABRRIS: HitHIag.saCiHER @RS Ao ROSHaRALAIRRRNt
mechanism or facilities orghrykecand, dnitlegigase of detachable seats, the term 'seat' includes a seat

attachment point, structure, or fitting. 'steering member' includes any structure rotatably retaining the
front wheel, includirtg singfivnfetbanimsislide @) seeaaniaDds! surplyinampobiaderesttadhgre pivotally
attaching the front wheel YHe frame; 'steering mechanism' includes any mechanism, structure of fitting

ttached to t oy o ineludi lism, e of
sharel S
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yl
- aseat attached to a frame;
- aframe having a:
= front frame portion;
= rear frame portion;
= longitudinal 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 major axis,
- 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;

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

- arear wheel rotatably attached to the rear frame portion and rotatable in a third plane
about a tertiary axis, wherein said front and rear wheels have different diameters,
and

- adrive mechanism operatively coupled to the front and/or rear wheel,

said cycle characterised in the inclusion of a recess or aperture in one said wheel capable of
at least partially accepting the insertion of the other wheel in said collapsed configuration.

Contemporary conventional riding positions for non-recumbent cycles place the rider with 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.

11



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 a frame; a frame having a: front frame portion; rear frame
portion; longitudinal 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 major axis, a
front wheel attached to a steering member, said front wheel rotatable in a first

Preferably, the cycle includes at least one footrest on the front wheel 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 an unstressed, substantially upright posture without
substantial torso inclination whilst permitting both seated rider’s feet to simultaneously reach

the terrain surface when the cycle is stationary.

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:

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

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

e 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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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; a user-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, wherein said front and rear wheels have different diameters, and a
drive mechanism operatively coupled to the front and/or rear wheel; said cycle characterised in the

inclusion of adeqess AL AR sal eel eanAbln gl AL RasLoarElacERPHNg thenserton of

the other wheel In said collapsed contiguration. Contemporary conventional riding positions for
non-recumbedntdcyiebes iplacsutiseanidtely wittuabentc nede tpostistan8estpartialhg grositbre ds veitkiralfjowered
head. Whilst beinttggmore aerodynamically advantageous for higher speeds, this position places more

strain on the YRVEGRERANRING PR S HHEVAR LTS DU AXRERE SRESPSADSLSRY PO LR THERI¥E for other

traffic. A natuggl, whgigRtsiling, PosiiRmowithihe sidengdestin limniual thedidrgsding iBrprvestressed
configuration, is impractical with conventional cycle configurations.
folding/compacting designs.
Mountain bikes and urban-specific variants have a more upright torso riding posture, though
the rider’s torso is still required to be inclined in order for the rider to reach the steering
mechanism and brakes. Some form of inclined torso stance is difficult for a cycle designer to

avoid given the innate dynamics/ergonomics of a rear-wheel pedal crank driven conventional

cycle, coupled with the constraints of human body proportions.

It will be appreciated 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 comparable 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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Preferably, the cycle includes at least one footrest on the front wheel 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 an unstressed, substantially upright posture without substantial torso inclination whilst
permitting both seated rider's feet to simultaneously reach the terrain surface when the cycle is stationary.
Thus, the rider is able to ride the aforementioned cycle in an ergonomically balanced, unstressed stable
seating postyygyjth 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 sigatfiré RenttyehadBing preiesmmmsie dtjeetitaIoNs el Bigadredal 6r3ire duaeghfdheotidst road users;
reduced musgyloskeletal Jral. andBIRIANBIIIEIS (PRI DS 8 siable and natural
position, reducing the minimum seat height required and thus lowering the centre of gravity and improving
stability. Thisaddingtpositen sriramnmgiedaandrast dheowernvhelsnug majeritygaidbbtatcantemporary
diameter prevented the rider from touching the terrain surface whilst seated. Moreover, the
highly elevated riding position created a high centre of gravity, low manoeuvrability and poor

braking performance. A Penny Farthing’s riding position can expose the rider (particularly in

the event of a rapid deceleration) to substantial vulnerability from;

- entanglement with the handlebars;

difficulty in dismounting;

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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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. Road-racing style cycles
optimised for speed are configured to place the rider with their torso and head in a substantially
recumbent prone position. Such a riding position is entirely unsuited to urban riding/commuting given the
low average speeds and need for high visibility and manoeuvrability. Racing cycles are also very difficult
to configure as effective fdﬁ'&fﬁﬁ?ggré%b?&fﬁﬁta f%ns. Mountain bikes and urban-specific variants have a

more upright torso riding pastdsavdhRdainbodiEier saterso is still required to be inclined in order for the
rider to reach the steering mechanism and brakes. Some form of inclined torso stance is difficult for a

cycle designer to avoid*git@dilthiesaprale dynamics/ergonomics of a rear-wheel pedal crank driven
conventional cycle, coupled with the constraints of human body proportions. It will be appreciated that the

drive meCharlﬁmﬁd@ngpl&?eﬁiﬂ%%@%é%’]&ya&%g@ﬁ% 48 MEGRARNSHI BRI GhEY Tipdidngan user/rider

(such as pedal cranks) or mechanisms with a power source independent or external to the user/rider
(such as eledrith heotsmsis engisrmeoinstrniige ) stediingdohéreicyels e bp erdortcdsdleixiyrnddy-powered'
respectively. As used herein, the term "footrests’ encom ASSes an%/% fltw’éﬁ ﬁ]%nflgure tg opermlt a user to

t
place their fell Hu‘r’fﬁgmr?dfl%%tfgﬁa'inc|ﬁc%%yrﬂ%%’étjfér trét.ed. bedalpc?rr:'s?n S), cages,r+o?c53b3 And fixed rests.

Preferably saithelivesroesipatissninehedesiiderst oneted pamnLleeiste J0QI0saene aéothpedat crank, pedal
crank and chain drive, internal or external combustion engine and/or any combination of same. These

drive mechar’{i@ﬁ% f_é’l‘érﬁ%ﬁ\mﬁj”é‘iﬁ}véér?éﬁlj%}‘éﬂaiﬁd’t‘i?'flﬁ’lﬂ&?ﬁﬁb&ﬂj%éﬁ%Ht%@_éﬂ@ﬁ‘s%éw.'tﬂ?éiﬁresent'
invention thu?t?éﬂ?(#?%%rﬂg%?n%m&?dwéj' IR 138%6 cf%gHﬁﬁt\ﬂQéﬁg ﬂngrir%%&rﬁ'&%%'e designs,
para xhibited by r

with the closest co e riding posture being e penny farthing designs from the turn of the
last century. lHonesendaoewnapiitynyidabititingndesigs sfpessass nlyrfuetatscget erabeiditerefieas to the

present invention as explained _ _ _
a potentially more simplified construction that is compactable into a smaller volume.

A fuller consideration of the specific steering mechanism variants that may be implemented
with the present 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 |ocating a manually operated steering mechanism within an easily accessible
distance from the seat;

¢ 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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below. The first Penny Farthing cycles were directly powered by a pedal crank through the front wheel
axis and thus the front wheel needed to be of a significant diameter to provide adequate speed for a
single rotation of the crank However, the enlarged front wheel diameter prevented the rider from touching
the terrain surface whilst seated. Moreover, the highly elevated riding position created a high centre of

gravity, low manoeuvrability and poor braking performance. A Penny Farthing's riding position can expose
the rder (oarh B RSP tHE o ALY o BBIE SR 1 E RS B Re OR 2 Bhtanglement
with the handigbpis eHEfigHin.in HhsRI04EIMNE; theCRtaRHItIRG AIEACIH ahmwiiherfroBRaviee! adsdrom the
resultant moment created by the high seating position, and relatively short wheelbase falls during slow
speed riding tRRSEHIIHRS B ahbAeRBASs @ gpsighPARBSlsinel PRIIRPIChesey Spigsnagfestoon the

terrain surface..tlﬂ]gontr%ﬁgf c\)/mgr%:nongi uﬁg%gsr.ld dimensioned to place the seated rider's feet in touching

. LS ma . . .
distance with the grourll 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 wheeligliasaetdepbiynifittaindly smbgidimgnrinotcheepresentl Prertipratiligings frencrekeelin effect a
Mlnl-Farthlng . qSI‘S nguish frolm th% hist rlcgllt.prqur. art Pené}}/ Eﬂgrthlng desH%F and Irom the

0
embodimentsog-{rﬁﬁs‘e preeseeﬁ? ifvention theterny 'I?/ﬂﬁi'f}abrﬁt]‘fvr?g wilt b8°Gsed o dendte tﬁgqa &r, where

although the fsenésdraghis lmgesihiqndih real, ghatgaesr ih st abladel teatchoiie seating ovitihdoth feet
when stationary and rides with both feet on front wheel footrests/pedals. Moreover, for both

'user-powere) A BCEQIBHEN PO RREFEACHIE niide nah AirAebraCNg e thelereerost o Rt Nheel
footrests du“@f%{équagr%ﬁﬂ ﬁ%oﬁbq{ﬁ}heel footrests and steering mechanism. As human stature varies

greatly, it is an advantage of one embodiment of the present invention for inventive aspects
of the cycle configuration/riding position to be definable with respect to proportions, ratios
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 range 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 cycles 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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increased dynamic stability, interactive rider involvement, and tactile feedback. It will be apparent that
the rider may assist the steering inputs to the front wheel via one or both footrests. In some instances,
steering of the cycle may be performed solely by rider-input via the footrests. This may occur for
intermittent periods when the rider's hands are otherwise occupied or in one embodiment, as the primary
method of steering, i.e. the front wheel footrests themselves are the said user operable steering

mechanism agugiegio saitstesdnRMEMhe ALPHID A Al PRIBIed atesTng B Hanism may be

superior in terms of manoeuvrabillity, ridability and ease of use, a solely foot-steered embodiment offers a
potentially meeatswiplified constrrctaonitieséstoonvptctidestetniagsaxiler \saldnsecehdatieragsnsideration of

the specific steering mechanism variants that maéﬁ

f be implemented with the present invention and their
respective perf8 S rQIRERIO Ree S S ETg ik (& SPHARIS & P e B atiBrfof the

steering MechRiSMyABURIRENC FIRFSIRRIIDE PRSPy eNE2RRAIGAI AR lagiRdssue of

riding position. Other configuration parameters identified as having a pertinent influence on the cycle
performance Vertitiadypriéksaidisteenniomdse ide nefitulecfrompedimsitie raibfeotiesia diivg s airy a manually

operated steering mechaniem within an.Sasli APERRIUSALianss ipm the seat: a seat height not
exceeding therider's insidé leg length;

A configuration providing substantial alignment about the steering axis of one or more of the

rider’s;
- feet on the front wheel footrests;
- knees;
- hands 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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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
the person's height, while interlinking both sets. of Htgc? rtips, places the hanis e%t the same level as the
groin. Thus, -8B ETIRE AT U ATSR I RINRAR o B S S RE CERARL &1 AFEHERIREHRy be used as
a design parameserdgrLafiaNgio ® thencyshe 7 gonomicie Pty ihiBasmadofitmoh hanHapgdyntames. As
discussed above, for an embodiment of the present invention utilising front wheel footrests there is a clear
physical relafi®fRipiBaeeen the position of the seat and the footrests. While the configuration and
position of the rear wheel has some bearing on the cycle performance and compactability, it is not directly
involved in the,GEgqROBME iBtREBARKOT the HralwithtRadsankrvbrel feptissis anesairginY duechanism.

As human stature varies greatly, it is an advantage of one embodiment of the present invention for
inventive asperiginbetbie clasieribedfigheigionsaidirkpgrosiaonadsheudifidisbie aitbleesipéet to-pitdportions,

ratios and angles and .ﬂ]ot STIeQ{ ﬁlefinegaptzé sgxlﬁcifi dimensions. As ar F,uét cgclesf.ad%ﬁted for riders

such as childrgﬂfeg? 16r hANES B Shanef's E{furesr%ra%/cgir%aﬁ y%%eseraﬁ%er arYpr%'B Sty AWithout Heparting

from the scopgaphthadnyaatipralNaidikstanding tbe anrvandids mitreRabadyanisgaaligeaspect of the
present invention that riders of a wide range of physiques may use the same configuration without

adjustment oﬁ?ﬁétcyéléH@F@@PﬁfHa@%@%hﬁﬁﬁuﬁP%@& [RigHE i§.Ifﬁ’f@ﬂdﬂ}ﬁ'th’@rﬂ@@r'@iﬁéide"'f@g length, it
thus follows ﬁﬁfa%ﬁ@%? %%fJ!%%rTRg’HﬁaESrQr?dE & Rea sl tWét?éaL@érﬂéﬁt%%?‘%‘ﬁ Q gyeater than

the rider's in eg length. An advantageous consequence of steering the cycle front wheel and also
placing the ridelesdgeacntitbie feondavihectistammemicdimimssiaie Seniteaof, iayaldeinesthn teattycle
dynamics, steering and responsiveness. In conventional framed cycles, the front wheel is relatively

remote from B9STHEFCREURY RIrHIR JYRe e RRPEG At FARERbAYSF S GBI HEISEIRRRF bxis acts
about an axis,GisRigesriBom e, s GoREa RbiASs: Asjassh: e SeSnBYRRLNGSHRKAT art cycles

is orientated with respect to the rider's seated position, such that there is little, if any intersection with the
rider's torso. 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 Yna« and the length of the
rider's inside leg length. Similarly, there is an inter-relationship 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 passing
through the rider’s pelvis and spine, or alternatively, as a vertical line at the rearward seat

edge.
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In contrast, one embodiment 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 upright rider. In a further embodiment, hand controls for said steering

mechanism are substantially aligned vertically with said steering axis. In a yet further embodiment, said

footrests are |?Iﬁ‘0 I caﬁep ve t’[ﬁat"Y ?gjacent or subsﬁi@iallx éaligqed with, said gegri_ng,

\ is. A
configuration pr Vi f?]eg sobdtantia °aI|gr9Pr/1%rhts 3%0%?'% s‘t’e%rlns 3>8§r'(5]1goar51(ésoarnﬁﬁ10re of t??g t;T:?(‘ier's; feet on

the front whegdiesitasispakaiRmsx, bandssaiRing sirarils sarchaiiaminans eghauldessrsxisaies a highly

responsive, controllable and compact cycle, where steering movements are effectively experienced
'‘through' or 'dbétil! thd hiseitdBens. IPRMBaHIGaBN R EE ttRstidalcreidhbdy ladfeciBIRISGE MY thihsteering axis
enables a greater seg)ggigf i%mgdiﬁ%éé)gqgsinvqlvement for the rider to the cycle movements, and is akin

rn sion. . . . .
to other dynamic Activities or spo¥ts i snc')wnboardlng 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 influerfl@4Yataftel'in the steering eometry 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 steerng Rvanake (ASLEAMAAGsIalS K, BENREPRHlANREILEIRG thit AR Axikall which in

turn affects the balance between steering stability and responsiveness.
with the terrain surface and the vertical line is given by the expression:

Xa=tan ©/(0.24Y; tan 6 + Y,) -2)

Thus, according to one embodiment, 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 Xs=tan ©/ (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 vertical line may be taken as the rearward edge of the seat. While
a rider may purposely sit 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 attendant 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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In one embodiment, the present invention has been found to be capable of accommodating a steering
axis angle 0 between 70 (+/- 10) degrees measured from a planar horizontal terrain surface. Thus, in one
embodiment, the present invention provides a cycle substantially as hereinbefore described, wherein said
secondary axis subtends an angle of 70 (+/- 10) degrees with a planar horizontal terrain surface, said
cycle preferably being configured such that a least one of said rider's feet, rider's hands and/or rider's
shoulders. is{ggelsas AU A SURSIARHAINBIRGETh saltheleerina ys fadanaitifingh vertica
plane. The implications of this steering angle range in combination with the requirement thatthe rider be
able to placehbeEpfieet sepanagifronXawvbie tidoetsesty axrisigrificant; asid defanesdtiee seating posture and
proximity of the rider to the steering axis. Prior art cycles either utilise steeper steering angles (which do
not pass throBRfFOYMAIEEERR e 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. Givies, Hieogoomicreguireboainidhiatibaseates didrinteus! havwakiette plaesstieir feet on the
front wheel footrests, this constrains the longitudinal separation between the seated rider and the front
wheel, and tHiNGRCETRE R Wi IREHErEis L Rre RN IRE GRahip ERRBEHIMR Bkximum seat height Yrn ax
and the length of the rider's inside leg length. Similarly, there is an inter-relationship between the
maximum separatiogofdhe frortanhegh wetygst 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 ma be cotﬂsidtere.d as re%reﬁe edtﬁ%va vertfcal {iﬂe. z%lssing through the rider's pelvis and
spine, or alte‘fvna{i\e/eel)'/s,‘ as 3 Vertearlid'aftne fear Véarracge%?aedﬁ' . It has been found that for a given seat
height Y1, and a steering axis angle e = 700, the horizontal separation X, of the steering axis from said
vertical line iSreguadtoiappirthd vataiprOi2 Ad¥d sthtuus, st doH g wesgieormetneasynthatyibgivericikheight Y2 to

the intersection with the steering axis is given by the expression: _ o
embodiment, the horizontal distance X; between the intersection of the steering axis with

said terrain surface and the vertical line is variable by plus or minus 20 %.

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 the collapsing aspect of the present invention, including:
— predetermined steering mechanisms,
— external drive mechanisms and

— hubless wheel constructions.
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Y2=0.24Y1 tan e +-1) It also follows that the horizontal distance X3 between the intersection of the
steering axis with the terrain surface and the vertical line is given by the expression: X3=tan e/ (0.24Y1
tan e + Y1)-2) Thus, according to one embodiment, 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 X3= tan elf ((HskYdppascitedvib)s vdraoY pisdbesverialiseatshaighésttya alteumadivensngans of defining
the interrelationgs}g\ig between the steering axis and the rider seatir_é%gosition, the vertical line may be

taken as the PLLISARFRUJY Bt Las PRI HANRA T PUAELRATSSHRN S S R AgR) FrtbSe steering

axis, there areapertorsnanaeacguseguencenianeatg woegven 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
Commensuratﬁﬁxfgfel%‘ig,”faﬁ?ﬁofﬁf &/‘ﬁe%ﬁ‘rﬂéﬁ tM&Sﬁbt&!@%&éﬁ%@%ﬁé@%ﬁf&’Fga‘P’!%‘SélQ”p and cornering
ability. Moreover, for a cycle constructed with the seat pivoted tothe frame about a pivot axis on or
adjacent the steering axis, increasing the rearward seating position increases the applied torque on the

seat pivot. AppPofiaRs &t GHTENIAE AaSPIRRRChPPEGRIReEP Y SR BPANRSYSTR tREEPHTcFRA%ES forces with

a possible attgR@ryeineiResedshaMPIRIieH G WRigbt 1T mselieand afdBRpkaal GRgreiRYigeA suitable
reference point for the position of the vertical plane adjacent the rider's back, spine and shoulders.

Considering tHEBHPRZIVe TafdRmEaYiAPRA G hayp\@sdbadhe Mk s hEgRMbRRHB 2BRISI separation

X2 of the steejingopyitublpdQBcsrithsemlsedas sy aliorarrredratrineAdnéiwd heerceording to a
further embodiment, the horizontal distance X4 between the intersection of the steering axis with the

terrain surfacéSHEHEPERCHaR PGS FUagRRNCYS/S-

In comparison to typical small-wheel collapsible urban commuting/transport cycles, the Min-
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X4=tan e/ (0.28 Y1 tan e + Y1), where e is the steering axis angle, Y1 is the vertical seat height. In

recognition of the variation in rider stature, seating position and personal style, in a further embodiment,
the horizontal distance X2 between the intersection of the steering axis with said terrain surface and the
vertical line is variable by plus or minus 20 %. 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, rRadegrsRJGaBATS GVRELISBELIAN JpRMaIRM AR SNERESIR DRI ALFBRSSAARHGOL 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-foc ETYARSRLTIFinG WG GRL AT FIPIRRFIRYL SATTRREEAAGHY HEEBIR}Ring aspect of the
present invention, incliing:f4GHGIRIMMINGHRLE &I IR MRCPAMIRY fofXiRERRI drive mechanisms and

hubless wheel constructions.

e enhanced ridability over small-wheel cycles as the front wheel is the dominant wheel

in governing rideability, particularly in traversing obstacles and uneven surfaces;
e extra volume within the front wheel perimeter for a drive mechanism and/or storage;
e the potential to locate footrests on the front wheel.

However, as referred to above, compaction is not the only advantage of a Mini-Farthing

configuration.
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It will be appreciated this does not preclude embodiments (as described elsewhere herein) of the present
invention utilising non-Mini-Farthing configurations such as a rear wheel of the same or even a larger
diameter than the front wheel. Preferably, said front wheel may have a diameter exceeding that of said
rear wheel. 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 beeasliyiapppiem fHonayer dhabtheldigi-Farthing configuration offers an 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- Farthing configqtafipPBeIERS Sierars BetaAtaT RaleEs RS EHaPa B  fitiuding; a
reduced volume. (baliheeafiag abaamissUeterRIRRIRA RYEIRHAb I Rla.f equivalent
r

diameter to the Mini-Farthing front wheel; enhanced ridability over small-wheel cycles as the front wheel

is the dominant wheel
- at least one hubless wheel; and/or

- at least one externally-powered drive mechanism operatively coupled to the front

and/or rear wheel.

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-wheel 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.
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in governing rideability, particularly in traversing obstacles and uneven surfaces; extra volume within the
front wheel perimeter for a drive mechanism and/or storage; the potential to locate footrests on the front
wheel. However, as referred to above, compaction is not the only advantage of a Mini-Farthing
configuration. Preferably, the cycle may include at least one of: a manually operable steering
mechanism configured and positioned to provide a substantially unobstructed or unencumbered region

forward of theigleesd88% location to couple the drive mechanism to the 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.
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at least one hubless wheel; and/or at least one externally-powered drive mechanism operatively coupled
to the front and/or rear wheel. 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-wheel 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 compactedg bullgsisiéentwhrahmgiedaut HvLRRGLIRRIY oM fprgiea B yRid dpcibe wheel centre.
In addition to storage possibilities, a wheel centre void allows a drive mechanism(s) and suspension

componentry $8Y¢ " éeliideds ipalyditarhegirene pidriémplieie olsekapansrawlieed tns dppmasnéndst motive

power from thq %rive mechanism.needd ot be 2 lied via a cen re axle in the manner of a conventional
0 ComP?CtIOﬂ acnieved. I 3 cle’ compaction %ostWeo several broad categories

wheel. This freedom of location to couple'c{'h%Ir ve mechanism wheel'is explored moreé fully in the
subsequent sestigpwelating 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 m|n|-fartE|Sn?e?.%pfl%[gtlon of the Pre§,ent fjlarl]v ntions. are F full gé?lcussgg in sections

or
below. The collapsible cy(S: {6t the prgger?f) SHERH Bfr&r SHGH %}?cr)raér%co‘ﬁ%%&ng (%?(?Iees ih several

regards, including the spagghanthgimph@yrohejarsiagemeilyod g ther aerdds efiéseoprmpaction
achieved. Prior art cycle compaction falls into several broad categories, as follows. Essentially full-size,

‘conventional' pedal driMBﬁ@Pﬁ_r?W@@@f@%lﬁﬁ‘sé@sbﬁwfP&ﬁ%bHiH@ﬁehﬁ'\ﬂ)ﬁhﬁﬁhé\%@l‘é%ssentiaﬂy
folds in half, followed byigles %'sctﬁg %Cﬁﬂﬁeﬂgi%é %ﬁﬁé:ﬂl%doﬁgﬁtapfgﬁ%ﬁﬁbqngpéﬁg {he m?ndlebars.

Although this reduces the cycle dimensions along t al longitudinal cycle axis, the cycle is notably
unavoidably larger laterajyie Géetabgonmpasitbipyagdanaidliyojeittiorsainmecédd, thaadletabhrs, brake
cables and the like. The cumbersome nature of such a collapsed cycle is exacerbated by the structure of

conventional front and reéQISSIERS RirsstofIE? RAR: RRGRRIEE AP Aty TR PR MBS nalia
preventing an intimate mafing #the Wofalded Whesd assetligs oy 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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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 arl, NuOR s ASeTAIES FURIGANA . abiltyAN R Yrdaess Ispues Gonseauenty,

although the volumetric re rough compaction may be significant, the erected cycle Is typically
only suitable fosrnfaeshie ndyisbioridistancert aveirablismeotutiat deradnmbjue \wytlenecaqauneiad, by a cycle in
its erect riding configuration and collapsed configuration may be defined by a cuboid 'box’ volume with

planar sides tHGMSYAY the H)ERSe RIREHNE |5 PR BiRS0iH TBRIIRSS A fifamesidr 84ch of the
major cycle copRRREYsIHE YAl ShaiNgBEIBoREaEN g RRkEams assanliasreumprison.pf the

changes in the positions of the planes forming the box sides quantifies not only the volume changes, but
also the naturalofttieenebltapsétt cpttesttbpesleTiemycle may be defined volumetrically by
mutually-orthogonal parallel-pairs of vertical and horizontal planes (when the cycle is positioned upright),

demarcating %Q‘ﬁ@@ [Ra B ARl dAtG A ANCLYF BIGAL RRIN AR ARG SRSREFIVGYdREaISH AL

longitudinal, lateral and vertical extremities of both said cycle and said front wheel, rear wheel, steering
mechanism, Sesizand| fpéames i(wheid tred lyy Ry éf eraitipnsdicboytte decantagivpebtm sl lkpgautoad, said erect
riding configuration to said collapsed configuration by:
g g lateral and vertical b(Pundary pIanges, respectX/er located at longitudinal, lateral and vertical
extremities of both said cycle and said front wheel, rear wheel, steering mechanism, seat

and frame individually.

Preferably, 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 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; 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; repositioning the rear wheel and frame into mutually closer proximity such that at least
one said lateral hougagidirgeshiheeeaomhartal Ieast RRLinnaveHMRS AbeFionIgtwRss said frame
lateral boundary planes; repositioning both the front wheel, rear wheel and frame into mutually closer
proximity such that &fsiadtyorussHidt [atdaastsmergithlaitem dameaphriah effeaah @hthedsaniviieels at least
partially overlaps a re |onntgg|tswae ns |d Ir e Iatﬁr%l Ejbpeund Ié;len]esal Jer%osnfgtn tcnue (I;racgnt wheel and
frame into mutually closer proxmﬁ such thac bothiTatera ounéary planes o Sthe front whe P/overlap a
region between saidpfsasie lateral boundary planes; 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

wheel lateral boundag/ anes; repos tIOR (e rear Wheel alme |nto m uaII r %rOX|m|ty such
o Go |on|| ﬂthe HH eefan me_into a ly closer Su ?f
that both lateral bouR ary planes of the rear Whee Are'locatedina region en sal rame lateral

boundary planes; |ateral 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 wheel

lateral boundary planes;

e 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 wheel into mutually closer proximity such that
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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; 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 %%ﬁ‘eg‘l’%]%%% %ﬁ%ﬁ%ﬁ’ﬁ% oqemgsgggpmgeg?%féqQégyﬁge?q%&%ﬁr wheel into

mutually closer proximity suc boundary planes of the rear are located in a
region between saicbtrowiewbeaid|flate et dzd umd angipdhbes)daepasatiening 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 whee| longitudinal 110 ndary planes; repositioning the front wheel
and reatr whee! o ALY Bute AT A e AR PG e of e
front wheel at least pardadtypoyedripatarsepiandaeiwees saitereantiwiteel lateedt batiataoyglapes;
repositioning the front wheel and rear wheel into mutually closer proximity such that at least one said
longitudinal boundaR/ BEAELSIRRTRSI (RRICENER! IBIERIRAMRIRNOVENEDs a region between said rear wheel

longitudinal 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;

e 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;

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;

e 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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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; 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,planesi, THROSHPIRGNEEONHMES AR WHRS ARIARRIBIBIR UGNy closer

proximity whilst maintaining a constant, or decreased separation between the cycle vertical boundary
planes; repositioninghifé MrRIRINHGE, GestanheePasaFrareRMta o RENGA BSET HriRayInAllst

maintaining a constagy %r%@@@%m@j%g{etween 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. repositioning the front
heel, teat whed) ARETRRLhAGe AL <SbEED {Riy WHNLE  RERI G L8 5 Hecreased

separation betweenlbagh4pedamodiudinabandnéertisaositicecbongidkaty rptaee sentrposiiopargnte front
wheel and frame intg mutually closer eri%tyE)such that at least a portion of the front wheel is positioned

inside a recess, enclo&ErE§ m%ra%géugi Fitlentation 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;

e 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.

In one embodiment said cycle is configured to collapse from said erect riding configuration

to said
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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; 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; repositioning the seat and frame into mutually closer proximity such that at least a portion of

the seat is pogiigpssh iBsHelg ABRFSeBBSIRFHE, opening, housing, or indentation in the frame; or any
combination or permutation of same. In one embodiment said cycle is configured to collapse from said

erect riding configuration to said collapsed configuration by repositioning; at least two of the front wheel,

rear wheel, steerindieh A¥fsAh e Ko A alnTEanE fstiBERY SR BRI RSAL GEA IR Yongitudinal,
lateral and vertical cyglg BRHRAREY RHaREsigeling anedueedongliAREURRII and vertical cycle

boundary planes define a reduced volume cuboid;

e any two 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 defines a reduced volume cuboid, and/or

¢ 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.

In contrast, many prior art collapsing cycles actually generate a larger total cuboid volume
when collapsed from their erect riding configuration, 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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any two 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 defines a reduced volume cuboid,
and/or 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. In coniiastarinDros AT saUsRR.RIES Sl IRNIR B BIah b aplume when

collapsed from their erect riding configuration, large tot o utually interlocking'’components.
Even designsotipémisedisjgcwitalljdofrahte astdsonteof thieeoayoiisy claiframagamparsents to
co-operatively mate, the total volume of the cycle is not reduced, particularly if just two or three

components AEFREFERRGIMP EsERINGFELE RIFHRAUER RWfPbe noted that the respective

descriptions of the boundary planes (vertical, longitudinal, and lateral) is denoted with respect to their

spatial positiopregdadbrg thdhadyciadnetite thenardeatatinayobéhsivaiang sdpadinisabesitd entiealnoundary
planes are vertically, longitudinal, and laterally spaced about the cycle respectively. In one embodiment,
said steering ARG aPIRATIRCIWERstBesiERM & oRff B WitV BRR) dréilst dRaBIRRRE sfefPRERRY fached to

said steering gé%mgggoasteggpa%ﬁtggﬁ;ég[@mg @%‘I’&f&ﬁ@iﬁ%%ﬁ%ﬂdﬁ%&%@@ﬁ at the other distal end.

According to one aspect, the stem is orientatéd rearwards from the steering member. Preferably, the
stem and/or the handlebars may be pivotally repositioned into mutually closer proximity with the frame

and/or front V\)ﬁr@éﬂrﬁm}’lfsﬁe‘@ﬁ’aﬂ@ihmih@ﬁ'%*éﬁfﬁﬁﬁ?@?%@?éﬂ%ﬁ%d&%ﬁbhméﬁkﬁ@éﬂf@@.l}’ateral
boundary p'a%ﬂﬁefﬁ%feza@gaut@%rﬁte@?ﬂrbdgp%wq *a%gg[&%)e{%m@r dsogﬁvo%@wnﬁspc §48P%%'élt° mutually
wheel whilst maintainin

closer proximity with the frame and/or front a constant or decreased separation
between the gyolknangitudirstdyoeibgarepiamzso a corresponding mating recess in said frame.

The present invention thus provides a wide variety of options in which to collapse the cycle
according 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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Preferably, said pair of handlebars is formed as twin bars, laterally disposed symmetrically either side of
said stem, each bar being capable of being repositioned into closer mutual proximity with the frame by
insertion into a corresponding mating recess in said frame. The present invention thus provides a wide
variety of options in which to collapse the cycle according 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; gRIPEBEHS JRAYBe AdaPigddaciiiiadiainie Sl dhginicsationheiuerr ihsicomponents
in the collapsing process. As an example, while the rear wheel may be only partially inserted into a recess
in the front witerresey e Uitfednisothtingprioliiticed rregubetiv dntifRxgetienbindgsalipdrrasited oieiween the
lateral front whee) boundanrpianss oy feliiing. e tear e ataral boundary piangs al the edges of the
lateral tyre petimeter, rather than the rear wheel stfucture. The rotating terrain-engaging annular tyre fitted
to each wheeddrehyditsctatidasiio faiubiiapaagpresseatirthoprreht ayalatismeel. A tyre need not be rubber,
pneumatic, or even flexible. In some embodiments, the tyre may be formed from a rigid, inelastic or
seml-lnelastlcl‘brrgf'ite[)llal, t%gd or colréflgur d Wléhv%ﬁ any voids Irgas-ﬂ;éockets aer%tlons or th? |IkF. Similarly,

the road-engaglneéatyye mayr%réwf'ormeo(ﬁ1 55'30i8Cre8 tem Ir}nedmO\r/(?'al elses?rsor(ﬁl e whee s a%grﬁon, or

alternatively idpapting 188 itRasabinse haahls anchearsitumesiprstionheéithecsmechReaakdess of the
specific properties and construction of the tyre, it is required to present a uniform rotating profile.

Consequentl\N/#s BRgedient to use the position of the tyre boundary planes as an effective comparison
aid with prior art cycles to illustrate the salient differences in the collapsing process with the present

invention Prefergbly, {Heafaee in&niiguredniitRiRRepraMYraneseas OLARdrissheaRraple of accepting
the at least partial insertion of the front wheel, rear wheel, steering mechanism, and/or the seat. In order

to achieve mwaagigyfeleetngpactbanisim it keath @ fizirhemahd e o isaeatsifie ongharddlasteeieg

mechanism an §eat?, rpust sfotﬁnehoyv b(f1 inserted into one anotk}% or ti]e (ﬂfective volume of the cycle will
. electiye oum? e %)ice y_\]ll remain t_mch?n e (fw&nl e CyCle snape |S re-con {%tged. .
remain unchanged, even If the cycle shape Is re-configuréd. Components may be inserted inside one

another by twepmgdnemethregheitiertelessopicreoataBEOByOIwd araihi gt piy clithgrasiasgpieent whereby
the hinged parts are configured with mating surfaces capable of some form of mutual co-operation.
Collapsible cyeB@eRnN Aty Tt NaiNg B FBERIBRTY e @Ry &R digaedorarinarcsptiadstlity of the

collapsed oy, GouSRORRGN callaRpibifmoNeln IRMER AreaIBdues reallelgiiiyely compared
to full size conventional cycles whilst the position of the seat, pedals and handlebars are maintained by
relatively longatueilarctelescepivigxtedsodmsthe 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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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. In ordap foenpviesaltedrto Bearasdate b enetheb: itissasiRmatic ihalbapswaeabageds to have a
smaller diameter than the other. This leads inevitably to either a ‘chopper’ style larger rear wheel/smaller

front wheel ahevggersieplasrdapeinniirarthihgteenfibiairadsadsqyiteig se ceitissve . quenrgtheldes, it appears

the potentlal% u%gbrleearvgvlﬁ%ﬁsln tlheer ﬁ%mrvevh%f ef'ét]r% V\(/apneeelt hoa}sabsgrqnlaggaerg .overlopked in the sphere of

) ing configuratijon,” as .
collapsible cyc'i researc ncfndaevelopment. his inner wheel volume is paRﬂ:u%rl sarted for receiving

the other wheglqoeseitladolds b snabrREsliameaanthéhpokerganwizeldspieferablydeblassoPreferably,
said repositioning includes, but is not limited to, pivoting, hinging, detachment and reattachment,

telescopic mEERENIYIRE! BFhRrSfULraes VSIS TithiriBe spipiahiptliarkile. IRGERSBRICRAB%ront wheel
and frame may Re, BiYHEdFRASHIEF IhDs&/dith: TORLWRGENREIRAS BAHAYY IR MR&ESHKpPerture in

the frame. Preferably, when the cycle is oriented vertically upright, said front wheel repositioning is
performed byppiviotdgr theffsomatievhigeh siebstaiihallyrgetimbest it padfplablg blidessa transversely orientated
first fold axis. Preferably, said rear wheel repositioning is performed by pivoting the rear wheel

substantially 'Brg?ﬁr!b‘?r,'Zs%?&?#eﬁk%ﬂ%rﬁﬁ’%‘rﬁcm&&%ﬂ Té"ﬁo?mﬁfné’é%?%%ﬂhé‘? ﬁﬁﬁnfd{fséef%' Ay In an
alternative embo |me¥|t, said rear wheel repositioning Is performed by a cdombination of pivoting and
linear translation ofréhaaeratant)cabbgbgizntialyhartibmyerapphpiane ahpubasgesonittiodd axisl It will be
appreciated the converse situation with a front wheel of smaller diameter being folded into an aperture or
recess in the FRAIRUIAYEhay 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 Hhefsamlesamesitisheel 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 plane 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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required to move it out of, and then back into, the same plane as the larger wheel, in order to move
around the wheel perimeter surrounding the larger wheel's aperture/recess. According to one
embodiment, 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. In one
embodiment, the steering mechanism and seat are both pivotable about a third fold axis. Alternatively, the

steering mechafisat anehseal die sepatrialy picrinkletadeshsenaiatss fols laxes whteierabhdethe third fold
axis is located on, or substantiall&e%giggcent to, and orthog%onal to, the secondary axis, i.e. the steering

axis. Preferatf) R RERWISY LR SIRUPSIRS 8 f ST OMIRSH ARSI 8% ondary axis (or

steering axis) by pivoting the steering mechanism and/or front wheel into a mating steering mechanism
retaining recesscariinfrémonthewbrsiniatgre cemoneaéctilehpdhlyhevirtabie abtid staibiiyootte@ cycle is

mpaired during {he colRRRRRIRCESSILAdeRwheskang SIGe g membe halguegdg fotate freely

about the steering axis. Inserting at least a portion of the steering mecha t wheel and/or the
steering memiveisinpoghieceniigesponding 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 releasaljycsaabbRitshsteRrilemMRchamiamsangiarskanivhesl b srisisteriing mechanism
retaining recess and front wheel retaining recess respectively. Pivoting the seat and the steering

mechanism eA¥Ble8IHETNE b XeiffE S RRTGIARNA. PIdreRIbIPSatERBASHSIRYHNT HP.Ykct riding
configuration s eeHangef 0 HigwRnN iscrBliRRrdbiEasusantrl By tbreadatehrgy Riplasanly, the

steering mechanism retaining recess and front wheel retaining recess are

respectivelycGRAGITAPEE| SHditBaRTAIY R Aty Ihe steering axis.
Preferably, the front wheel is releasably constrained from rotation about said secondary 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.

Preferably, the steering mechanism retaining recess and front wheel retaining recess are

respectively configured as a longitudinally-elongated,
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part-arcuate slot in an underside of the frame and a longitudinal slot in an upper portion of the frame.
Although it has already been illustrated that the present invention may be configured to collapse in a wide
variety of configurations, as expanded on herein, certain methods and sequences provide increased
ease, speed, and/or simplicity of collapsing. One example of collapsing a cycle substantially as
hereinbefore described from an erect riding configuration to a collapsed configuration, comprises four

steps to redugaiheSRRARIIGN DENESSBaIaterAbiRnail diRALARSHKeEiRah GICIRRIRRARY Flanes.

Preferably said four steps include pivoting the steering mechanism, front wheel, rear wheel and seat into
mutually closéft@rimity to the frame. Disadvantages in prior art collapsing cycles include: requiring
numerous steps (more than four) to reduce the volume of the cycle in all of the three mutually orthogonal

boundary diregiionranhateaitag BeeRMRRANAN AEPIME ISR FHIGRBAPICF BIORSHRGRIRRSE the cycle

components.
collapse in a wide variety of configurations, as expanded on herein, certain methods and

sequences provide increased ease, speed, and/or simplicity of collapsing.

One example of collapsing a cycle substantially as hereinbefore described from an erect
riding configuration to a collapsed configuration, comprises four steps to reduce the

separation between the lateral, longitudinal and vertical cycle boundary planes.

Preferably said four steps include pivoting the steering mechanism, front wheel, rear wheel

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.

Preferably, the method of collapsing a cycle substantially as hereinbefore described from an

erect riding configuration to a collapsed configuration, includes 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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Preferably, the method of collapsing a cycle substantially as hereinbefore described from an erect riding
configuration to a collapsed configuration, includes 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 partially overlaps a region between said frame lateral boundary planes; 2. pivoting
the steering mechanism and frame into mutually closer proximity about a third fold axis such that at least

a portion of the steepfigdneshannm it pastianed RaidaMerrss BAMAH BlaABeNINg, 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; 3. pivoting the rear wheel and frame into

mutually closer pPoRMARBHBLFE L METOMT SRS Ld Rl IRALaIN €198R) IR AMYLA plane of
the rear wheel at leagfpasiipllViOVGElRRRAAEEIRN DBONRANF A @@@Pﬁg?%&ﬁ?ﬁ%%“?@ﬂéﬂ%ﬂ@é- According

to an alternative example, the method of collapsing a cycle substantially as hereinbefore described from
an erect riding configsidgianresessaighetdec onfgucatimusing wd dedtntaten ue tive framévdbergihe steering
mechanism and frame into. mlﬁt.]uasl!g cJoseé%BL%%gnrﬁt)é ﬁdb%uta%gghrg df(s)tlgeﬁ)qs suclg etht% at I?atst a portion of

. reventin e[ng m e n emoper m rotatio . .
the steering mecharﬁsm IS p%SI |oned ITQSI a recess, enclosure; openlna,rﬁousmg, or mc?en?atlon in the

frame, thereby preveptng:Hiessirpdag Bx@chanismand famattached steering member from rotation about
said secondary axis relative to the frame;

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.

According to an alternative example, the method of collapsing a cycle substantially as
hereinbefore described from an erect riding configuration to a collapsed configuration,

includes 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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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 re%%l%%t%%ﬁ%%ﬂﬂ{ % gl P&‘ﬁ@ﬂ'@%’t@' e tHe"YJM%r?g‘e‘? 'ﬂréﬂﬁo}?ﬁoﬁyﬂ‘éﬂ“"‘y be

configured to secure ront wheel from rotation about the steering axis during collapsing by either first
pivoting the steeritgeringChvasisoningtoatidipainte e eithsy dirdtinsivpivigtitng thestiogninvebeatisntoi@drame recess.
Preferably, said method also includes a fourth step of pivoting steering mechanism handlebars about a

fourth fold axiZam® ARGETany LR SMORrENIR YW MISREHAMEI PR ERERIBIY, said handlebars are pivoted into

mating handlebar recesses in said frame and/or said rear wheel. In one embodiment, the handlebars are
releasably retpiargatsl\sasdiandirtmrdiecciasradly magneisstBseterabiyinheshndiebasoeersses are
configured such that the rear wheel is prevented from release from the collapsed position while the

handlebars a@pdeRishalan thierinRidadrirp R Yeabsseserrermilyyithined&ope of the
aforementioned methods of collapsing further includes the step of: repositioning one or more footrests

and the framepirteramyiusiy KiAERORIO¥IEHY oRRIthE aRtie) MaRRSEARRRIR & iARYIBAhNAGaId method.
said rear wheel. In one embodiment, the handlebars are releasably retained in said
handlebar recesses by magnets. Preferably, 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.

Preferably, at least one of the aforementioned methods of collapsing further includes 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.

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 simultaneously 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,
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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 simultaneously by moving either footrest. In

a yet further afhesimeubnangaict Ristiag manhinEmdsiesiapbaiMeEnggthrmsal @e fsadishinto mutually

closer proximity about a third fold axis such that at least a portion of the seat is positioned inside a recess,
enclosure, opepRHsHidaenegday indertiative thtbedrimme, thereby preventing the steering mechanism and
the attached steering member from rotation about said secondary axis relative to the frame. The present

invention mayrifwis Be:rearibnaenfiguyente cellaRse,omian-siest EslinssaniduAtiondorirgliapsed

configuration, solely by use of pivots or hinges without any telescopic or sliding inter-movement of the
various cycle wﬁ@ma’@ﬂgp a collapsed configuration, solely by use of pivots or hinges without any

telescopic or sliding inter-movement of the various cycle components.

As referred to above, the appropriate positioning for the boundary planes for the various
cycle components may be defined according to the nature of the components and their
interrelations with the other components. As an example, the previously given definitions for
the front and rear wheels encompass several assemblies, sub-components and the like. It
may, for example, facilitate identification of the volumetric reduction and positional
movement of the wheels during collapsing to place the longitudinal boundary planes of each
wheel at the lateral edges of the rotating tyre. This readily 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.

Preferably, 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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As referred to above, the appropriate positioning for the boundary planes for the various cycle
components may be defined according to the nature of the components and their interrelations with the
other components. As an example, the previously given definitions for the front and rear wheels
encompass several assemblies, sub-components and the like. It may, for example, facilitate identification
of the volumetric reduction and positional movement of the wheels during collapsing to place the
longitudinal beupsaemblaiasef Bad)uneebabibsitaie et argasaf taRspRItBsBlRLdMiIsHGaRAIlY illustrates
the manner in which the present invention is capable of at least partially placing one wheel inside another,
and/or a wheédhénsigiepgidoRahbeTraRe ictRiedrsy vohdigedinsdaiyibatesainhesldeurlioatowertdeal and
lateral boundayy planesesneafivaly. define hedalers) verical apdignoiudingexemiies gla
terrain-engaging annular ?yre Incorporatedin each OPsaid front and rear Wheels, referaygly, the cycle is
collapsible to giveastpastathé@nsperpesitidigid ke whaoRibesdid Jresty e ehstestingsaembanis releasably
hinged to allow the front wheel to pivot towards the frame. In a preferred embodiment, said frame is

substantially ZH&RREYESARGIEEANAUIRRENEIERES 5 1RMARD RitFRrRR RSt BesrtisMAPthESTbHBvheel.
Preferably, the frame issubsiapuialy fhshanes inALosSRErHRBFARERIGPERERERTBS HasMRSE tion of at

least a portion of the front wheel perimeter and, optionally, the drive mechanism, In one embodiment, the
cycle is collapsib¥erttioaat @mgiachac teadspradccaad diagn reiviee refinhh avess-gentrired Mbentarine is
releasably hinged to allow the rear wheel tgplpivot towards the front wheel and/or the frame. Preferably,

[

the rear wheetISRHIGHBRNES R RN IHETRARGGRAR (FAYY REI9E K kitioned inside or adjacent the

centre of the front wheel. In an alternative embodiment, the rear wheel is detachable, capable of being
removed from the frame and fitted inside the front wheel. As the rear wheel need not be encumbered with
a conventional chain drive and associated fittings, either of the above-described means of collapsing the
cycle by moving the rear wheel is readily performed. Steering is self-evidentially a critical parameter of

cycle performiRRd 8t ARSI IRAL QiisjdicebParIALEs idErRiBR IBIMANR AT T8RN S he specific
steering GO QEEN IR P ARTOWRHaIehilg. PIRSSLNCBIaN S SaiRisy dusther ater. I
0

broad terms however, cycle steering may be subdivided into the following broad categories; above seat -
direct; abovesssaiatéddiiarce dootow alissrt ofdinecresedt invention is explored further later. In broad
terms however, cycle steering may be subdivided into the following broad categories;
e above seat —direct;
e above seat —indirect;
e Dbelow seat - direct, and
e 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

e 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,
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below seat - indirect. Self-descriptively, the above category descriptions respectively relate to: 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 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, wheel, or
the like) to pivot the steering member attached to the front wheel. In different embodiments of the present

invention, each of t%%%l%?ﬁ%%)%e&%ﬁﬁﬁ@@é% H‘r‘i@\%ﬁgr th%ﬁkféﬁ&% fRIGARASH (above seat) mirror a

conventional cycle steering mechanism (in the former case) and a more complicated variant in the latter.
Utilising above-seat, direct steering provides the well established benefits of simplicity, reliability and ease
of use. Most lddifergnt eBRodrRens Rithap®sens ediidbieadainesedtiassnd kaiegs ggaeaedeto the front

wheel fork and..are,able, to re d|| tran rthelr kills t er.such steerin hanj wever,
dlsadvantageg %c?udeirﬁ% Brr%se\)gl%e% o?egorrl'ge{s'd gn?a%g%nggrp%@%ﬁl IyC ?Hjﬁer%ars‘%gbgta%gﬁ%e%ﬁg rider in the

event of a colisianirrapithelreelaradiay sufficinsrctooptsjestethearigienfone ants.into the handlebars.
Collisions or dismounting where the rider is thrown over, or into, the handlebars invariably result in injury.
A primary cayse ¢ of suBh |njﬁurl?sA|setCe inability of t@e riger to ove tf (j’n'r S fr e o the r, dlebars as

¢ BY 'h

they pitch forwards Entanglermen wﬂﬁ't e TaRdiehsrs |seev>‘<'8cer %n%rtés‘sgnéém & associated

gear, brake leyeisiitgaie sakigsudielImastdidaes e conversant with above-seat direct steering such
handlebars attached to the front wheel fork and are able to readily transfer their skills to
other such steering mechanisms. However, disadvantages include the presence of a rigid,
entangling, potentially injurious obstacle to the rider in the event of a collision, or rapid
deceleration sufficient to project the rider forwards into the handlebars. Collisions or
dismounting where the rider is thrown over, or into, the handlebars invariably result in injury.
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, brake levers, 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 handlebars 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 hallmarks of recumbent cycles. Conversely, a low

reclined aerodynamic seating position, high speed capacity and
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Utilising above-seat, indirect steering is a largely unattractive alternative unless the cycle frame
configuration specifically prevents the rider effectively operating handlebars 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, sqygpialriaractelisiismpidhe irsenhinerian snkapscedis fifitacyoforhanssage.
particularly as a collapsible cycle. However, such characteristics are largely unsuited for recumbent
cycles. The re@peHemMnII 2BBrRpeRIALIRAREh S S REI SRR #7iv@ T&En ARi st & MMy URSIY Yiding position
and agile magqryyiRPilitARA¥haeyks of recumbent cycles Conversely, a low reclined aerodynamic
seating position, high speed capacity and long distance suitability are either unimportant or even
dangerous for yrban usage. Consequentl ove seat, indirect steering mechanisms are not a primary
Chotee for coTAIRI o HENAsE gy B TG bl Sl LETe A ot SRty e ey
offers significanudgpeftcutitie < foe atesighapdidculadd ayaiendeasign cptapisiutadyct cotmaningingollapsing
cycle. Urban riding does not involve high speeds nor. equentially the need for,a low, crouched body
st o A S S A S o N et o o o b e S
crouched riditignpoisiisenaaniddyapoidioragf & ngletsaleisthtigmiedoy dhe @emetardsalbodarderproductive to
configuring a compactable, manoeuvrable urban cycle, providing. high rider visjbility and awareness. In
the event of arréjﬁltf éj:eréz%llgrgﬁglﬁosnufﬁ%?eﬁt ?8%?8p%ﬁ % H%%errsfg\r'g' qﬂg ?roérr]r? tR tépeeagr\rpvﬁe%ﬁera rom rider
braking and/epaceitertydtive higtdyfgduagntagenpsdablthemadee dor figeatnieato ayisen pumviadkasihjovithout
entanglemenrt,lgvimigpb(ﬁitstg%ig ar%e%tswgnism. This requires a fundamentally different steering configuration
to existing uprlgeht, AoN-recum enpcyc'les. 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 rider8adrsiaAt Ie@PidrArseiRraiR hadfipiRnidatieies so i sitrivieMrIEn4PIIR e &9atframe design

as well as th%&%ﬁ%ma&%ﬂ&mﬁ%ﬂ%&m,%ﬁ’@ﬁi@ﬂﬁé@@ﬁﬁ@&%&&%k@@%@ﬁ@ﬂ@ fprea cycle

configuration conducive to unobstructed forward dismounting, include: any manually operated steering
mechanisms BeH RIS NelslaHeaRICEIAE AR/ dpe 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 rider’s
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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rearward of the rider's back and/or below the rider's thighs and rearward of the rider's calves/lower leg,
and/or laterally outside the width of the rider's torso any foot operated steering mechanism being easily
detachable from the feet and positioned below and/or rearward of the feet/lower legs. Placing the
steering mechanism laterally outside the width of the rider would create an unwieldy structure of
significantly greater width than typical cycles, with consequence for road safety and manoeuvrability.

Thus, although there is no ingurrlg%ygf?g[ﬁsmq%e\%ﬂg&%ﬁg@,gqéggh a configuration, it is not as

attractive as the alternatives described herein. Locating the steering mechanism behind the rider also has
ergonomic complications for the user to easily reach and control the steering mechanism through the full
range of steering maeioRiPPAHIGE e TOB MFEANEH BRITINg 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. ThapogsikilitisR absh Havubpgks of foot operated steering are explored in
more detail in previous discussions above.

- positioned below and/or rearward of the feet/lower legs.

Placing the steering mechanism laterally outside the width of the rider would create an
unwieldy structure of significantly greater width than typical cycles, with consequence for
road safety and manoeuvrability. Thus, although there is no insurmountable engineering
obstacle to such a configuration, it is not as attractive as the alternatives described herein.
Locating the steering mechanism behind the rider also has ergonomic complications for the
user to easily reach and control the steering mechanism through the full range of steering
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.
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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, preferably said steering mechanism is configured and positioned to provide a
substantially unobstructed or unencumbered region forward of the rider's legs and/or rider. According to
one embodiment, said steering mechanism is positioned below and/or rearward of said seat Preferably,
said steering eehaniamFludas AealorRendEha's asiioRer hrlowsandlen anaiefsad seat
Preferably, said handlebars are centrally mounted to said frame for rotation about a quaternary axis In
one embodimehs;zaialy|uadbshacjeaxisusenotambaldo twosdoovetary tieisider stagymglaxigjePreferably, said
handlebars are displaced from the secondary axis by a stem. The stem may be configured in any desired
form, e.0. & upliapyReam, be bR IRUSIA, Lad Slement, iam - e ke apd as e elfeet of moving
the position of the ah IeBars closer to'the rider tﬂgan the secon ary axis for an ergonomlca[y more
effective steasingithgnst. Locating the handlebars beneath the seat places them in a very natural position
for operation by the rider's relaxed arms in an unstressed position either side of the torso. In combination
with placemelgrt ?frttp3 rideé's tIe S on fr ntn queﬁ| fo trestsirthﬁgrl%iz%s the stq.eﬂng; bmlechani!'?rp below and
behind the riders en r‘es%'oé’y? o%se%cugnﬁ ,fnC{Heetsa\?e%?o an urgeerall $HESH |smeo°uv¥lm S'rider may
simply releaseiheariegriagi veshanismmendsdis mawésarvarsls ot mbatasl o wikowhe eeming
entangled with any part of the cycle, including the steering mechanism. Moreover, the upright riding
position and FREHAABAKYAMPIQNAFEAYSs afforded by the present invention places the rider in an

excellent body disposition for rapid dismounting and transition to movement on foot.
In one embodiment, said quaternary axis is co-axial to the secondary axis (or steering axis).

Preferably, said handlebars 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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In order to place the handlebars (or equivalent) at the ideal position for access by the rider, a stem
extending from the secondary axis to the handlebars provides a simple, reliable configuration to transfer
the rotational movement of the rider to the steering member/front wheel. As previously 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 providep . ditgchORIRGHBR LOJhR SIRSFBOMETBRRLNALR 319 NERA IaGRANGR HAR diection of
handlebar rotation to correspond with the desweé front wheel rotation. However, to generate the
necessary degraratiohrbyatierrioéthediortivaheslinthe anstassemposibed dthehaitiandibbarssat the distal end
of the stem to the steering axis may be an uncomfortable reach for some riders. Consequently, adding a

bar end hand§iP BN ¢ HePRARF &N bR Y thigHE I 8B F Blietiatt S Balss W RiRF R Wlitside of the
riders thighs gad/pg britackaRlBeRs theiRRhRRMHIARAIERAREINSS). REeX RN fidenehedy throughout

the range of steering movement. According to one aspect therefore, said handlebars include an outer end
portion orientaitedtdenexteed ardisntbting titkeridehigay. dimphierelpdse ditaesiecsail maeiivisar atder end
portion is oriepled sybstantiall hodzonially, Baralehio.said stem, il he understood (he ghape of each
of the handlebars with bar end outer endrpgr IonNs” may range front con InudUs y CUrved b¥1rs, to two
substantially pelneggnaé sessinsmiscRag@mplinsstaty, MaNIRIGA Genyestiral sxelegntbgisngs of the
handlebars provide a convenient position to place any cycle controls, such as brakes, throttle (for
externally-poffsh eV aieiRsgimENESAligh I arRIess To HE I ih RIREaH Al s 1@Ph D difn 81t YIH RAfternary axis

s displaced i, sfith WP RINI AR IRUED IR NS enPiRRgRg mechanism further includes a

i .
transfer coupling to transfer rotational movement of the steering mechanism to generate corresponding
rotational movements of the steering member and front wheel about the secondary axis in the same

direction as theosteetirpjasrotigdifsAebnrrfe(orAasisal edipliltg ifes) Bestigeies areasFraMhAUiIfRIrGus

mechanisms includi ne qQr. moye tie-rods, pulleys, gears, unjversal joints (e.g. a pair of Hooke or
Chonham unRBIoaT LS 1ot e, S0 o2 ol B R B A o

partially enclesethbyasopactivansfcsaid fretatiendn @oeeemnagimenidaaid tianséericyupingeaseanfigured to
provide a mechanical advantage, vyherel:f)jy a given rotational movement of the steering mechanism
produces a réf§ebd oIS ISV BHIRIRT of theNstEnRRSIMErhb e FIReHEeMRE AHEYRaFRH hay be

configured fram,any.conYERNLRachASENRdAIBaRJ Rl AL gling deyRss, BHllRYS. wheels or

the like. It will be appreciated however, that the steering mechanism need not necessarily operate in a
fixed substantisiity évor rwhidbphedeaces gEer adravdibarahitha dibbadistaienbe Aythmsttcallgvattached to the

frame. B f le, a steerj hanism formed fr bles and pull tached t I
operaied hartRHAIEHHEN A0 I MG B ARATST CURTBIMBA R OGO ot O A rcrs'

forearms) akinakdbanhsliorpisearb3p&idWithercmbadi mentaibe RerURd meehanirgdnevibe operable
by a single hand. This may take the form of a joystick type control positioned between the rider's legs or

alternatively fesifsassroriegesricatitior aides. Sntwhasibihdiaie stscwnagheatily the Pristebése hand/arm
to be used ma? ’[Y%rl%yapfend 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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sporting or other activities, e.g. mail delivery. The present invention enables numerous different frame

configurations and constructions to be employed without departing from the scope of the present

invention. The compact wheelbase, novel seating/steering arrangement and mini-farthing wheel

arrangement embodiments generate different frame requirements and constrictions to a conventional

cycle. In one embodiment, the frame stubstaﬂéially arcuate Q/ith a entrEI section Sh%ﬁ)ﬁsq with a recess
0

correspondind 3 fARSSUISIMEARHAIRYLY FHEVRS R 21 M X RIB I AN FERIR RS SORIS Ry oPatbs recesses

capable of acepiingMagtinaabihe tesringdnantheesstarringdnesharismrEastheseas wheel. As the
front wheel is the largest single component, it will be recognised that efficiency of compaction during

collapsing defeWeRiIH pRSiivRiRcalBaDatWcRkiehecfitpife veh AR dRpbYRiies Enidetteriadint wheel. An
arcuate-shaped g%rgﬂg ng%ggi I%fgtg E?q]t%sgn%néi chtﬁnirrored profile shape to the outer portion of the front

. 80W 0] - . . .
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 whessl figivaitedeaongsidet raditbauhtenargertisds itd@che fammenid-sieberaitegifatives include

frames with ipear, beam, andlonexusion shapedlrame seetion profiles s identfied earicr the drive
mechanisms may be dridedSintd two ca gories, ‘user- powered i.e. mechanis s%owere %y the human
user/rider (suekhfsnBEd\&iABKS)oPIthe steering mechanism to generate corresponding rotational

movements of the steering member and front wheel about the secondary axis in the same

direction as the steering mechanism.

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 addition 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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mechanisms with a power source independent or 'externally-powered' i.e external to the user/rider such
as electric motors, engines or the like. Moreover, the term "footrests” include 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. As also identified previously, the drive mechanism may take numerous forms including an
electric motor, generator, pedal crank, pedal crank and geared chain drive, internal or external
combustion e@&ﬂﬂﬁw B%‘Pﬁe@@ft%fé@i%ﬁ%i%é@@?' Considering 'externally powered' drive mechanisms
such as electric motors, several alternatives have been explored in prior art cycles though commercial
success has been muted in comparison to the volume of user-powered conventional pedal cycles. The
reason for such a marketplace reaction is influenced by a combination of factors not directly associated to
the drive mechanism. Primarily, to have an effective external drive requires adequate riding performance,
which in turn yeguikesa sHiligien iy RRueiiabe smthnarthils fdsance. Marraveiondgn focused on
urban usage, as discussed at length above, this is inter-related to the effectiveness of collapsing the
cycle. Cycle perkmpleyrsk witith tih ed proattiglifyofaribeaeondabilityy dfrésentohapiied.cyoke evepasth directly
influenced by t}be |%\écle V\r/]ei\gﬁlht. ASt'Flh? ldislrargvan'%a'qesnin riorq daan t(r)ll_?irr]t%.ﬁ%cle dels:i%pr iﬂvarga!k%ly lead to
heavier collaﬁvs%?e c@%lesoo er?r?ﬁ C r?wﬁgr'agleafuan fona |tyaand p'e'r Srmance rfgenon-(a:loﬁglpselble cycles,
the issue of exi@dmmhenikega(siiate asRiestritametesglinasdasused amsHaRIeMRNEARL MebNhassistance.
However, the innate benefits of compactness, lightness and performance achieved by the present
invention ena¥fé€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 mipigiastiinguinesl, eentianatin ssahiaig sienifisanily-seealler feame hhsutised. which may
be specifically configured to mate with the collapsed wheel-in-wheel configuration. Utilising the available
volume insid&eRes peIrABREPENG e toe thida ReBRe{Br Sfciebifp i avirsht WiRtematly nissiramectisely achieved
with & hublesg whash Jf the.oiber smaller wheel (6,q, tedear wheel isdade a8 smal as praamaticaly
possible, the necgssary volime available for the drive mechanism 1S most egagillyn%ouh ih the volume of
the larger whexebhbhisnalse/obiiatesthedeehiohdivatlinkagastheluvgesn §olginadpipotiag, coniponents.
Consequently, it would be advantageous to drive the rotatable rim portion of the larger wheel by a drive
mechanism 188PMTRE Laheifivaey. ThioHPRHES t8UHBth LBeRT SRBERHE PAItRR TS Ve

mechanisms,, e avgilable ianervaiume Al R aenHbIRSS Whes! als seahles:alhar fiings and

mechanisms from the drive mechanism, such as batteries, pedal mountings, chains, gears and the like to

be enclosed by anfEppeoprsataicolyeningrethisofiet shalyepoaviel ester sovtotlvbihtersuirfdeeldndigrotection

from dirt and moisture ingress, but also prevents unwanted interference with the rider or their clothing.

Preferably, tHE BRAWGLERIY% hubless front wheel with a rotatable outer rim portion and the drive

mechanism is operatively coupled to the front wheel to the outer rim portion to effect front wheel rotation.
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.

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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Such a rim drive configuration is advantageous to both external drive mechanisms, such as electric
drives, and to self powered drives such as pedal crank mechanisms. Preferably, said drive mechanism is
operatively connected to the front wheel for rotation about a tertiary axis, parallel to said primary axis.
Preferably, said tertiary axis is positioned within the first wheel eccentrically from said primary axis.
Preferably, said erti,a[?/ axj’\?; is located between the @rimary axi[;(s,}%nd a rearward portion of the front wheel.

In one embodIFRERE'TRE AAPOUFATRIF R 'REERTAEE e BIREIARGPRBHIZH Ufa SHEB? bilSgears, belt

drives, chain ghdypadrsthe Hkeicthr alpye, ergindhiusiRsgxides 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 sim%li,fyirg the dimensional, structural and geometric requirements for the frame.
HedP

However, drilfREPONE"frdift Bty By YR A BHED LA MTRA 1heeHEhR 8t REBFAIART axis places
constraints op. g My HBHEREARERREYABEASIE fo §ERING RRSIIPR AR, MRRBRUHARIEY Jde 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

footrests and/tr PeRIEHHER RigPEsyetitadine '@‘ﬁ?@ﬁﬂ'%d“ﬂi’e@l?feﬁ“ﬁ‘%ﬂ%éoé{ﬁﬁrj%%% §€ve_ral
alternative driye CRNAEAIMNR 6 PRSSHIRHhONF8RPINERE delnierXieaR AR mechanism

applies motive power to both the front and

external combustion engine and/or any combination of same.

Considering ‘externally powered’ drive mechanisms such as electric motors, several
alternatives have been explored in prior art cycles though commercial success has been
muted in comparison to the volume of user-powered conventional pedal cycles. The reason
for such a marketplace reaction is influenced by a combination of factors not directly
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 non-
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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rear wheels. Alternatively, separate external drive mechanisms individually drive both the front and rear
wheel. These embodiments both give all-wheel drive to the cycle, thereby potentially spreading the motive
power between both wheels reducing the likelihood of wheelspin and improving traction. In the latter
embodiment, it also offers a degree of redundancy should one drive become inoperative In a yet further
embodiment, solecg/ the rear wheel mag Pwered by ap external dri\{e. As identified ,prev}bously, a

b
Saliont differdiiRe IARRES HETHa N 5ob, SO SHIAE i, bl B A s At 2D1e PSRBT e

‘externally-pyigredeHiiveh8GIGhaNiseas iHibrersBALite atisHas fhenitie eadantRlasmaieatviiegalling a
pedal crank naturally requires the rider's feet be located on movable pedals, whilst ‘externally-powered’

mechanisms lifpiasie wieelddrsheatherbenaitrieRigistmee fBenTes siveiobtresde BaestAlrgdnomic
considerations, the position of such footr may, substantially coincide with the desirabl sition of a
pedal crank. Re B e S e S AR BBt e
understood thkatirgferan aeshtovthepasitianobépoirests Bis Paded Gattkeanedo foedntenpreigssas being
interchangeable except where explicitly stated to the contrary. Considering the specific case of pedal

powered drivESEERANERIPIS IR ERTRORERISHrfvRNEsRYIE e OPBILAT ffaBiagsausiia ¢HiRSible urban
cycle is deperifal@RPYIRHRFRES R SHREIEIN0 BRAGHEAARR 1USHBUY PREORRISHALY smal
diameter wheels, particularly over rough road surfaces. However, in urban environments, while the road
surface may beibpgitabiie bpialdxtevtd pothiotes)apdwand dilie mehanisn# iShgenaiibechaehigh standard
in comparison to off-road surfaces, Thus, an urban-specific pedal-powered cycle may utilise smaller
wheel Sizes (TS IR 96 BB G RyERD R PR IGAE HR A SRRV IREL RS e for urban
use is that therwherbdnsHdfciantly Y andiermOURiSRaNIThas CorbinithRuluBseatiBgibagidger. However,
for pedal crank drive mechanisms it is not possible to utilise the minimum practical diameter on wheels
driven directl§ne{eeeeehitrerrabicrsiaioceparirank TR e @rank Rityideser §iredtfopeficieregedatling by an
adult human defines 2 mipimym pracieabuhicel sige below whidh ihe pedals may. cantagh (he around.
particularly dﬂrlng cornering. converseh , it gcycle embodiment with & large Wheel diameter is desired, a
centre pedal adiankr aigaiiomirges constraints on the maximum size possible without preventing the rider
from efficiently operating the pedals and/or reaching the ground at rest. The use of an eccentric drive
mechanism position in the present invention dispenses with both these limitations and permits the
optimum wheel diameter to 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 enables the use of larger wheel diameters without
compromising pedalling efficiency.
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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 to
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, ip@REBRRALIMANKHGI ReSALEIARKHIR KRS iR SentawiediR DG T BBMyRRIR and/or
pivotable to be orientated substantially flush with the drive mechanism housing. The drive mechanism
may include dHEDMEORGERI SPIRIGINSIS eRieieiR 9 evReRlfg URePHIRh ENMREiegef efio. Given the
cycle is primagipniniendesddesurban usage, a single gear ratio does not necessarily pose the same
impediment it would pose for a racing or mountain bike. It also offers a lighter and simplified drive
mechanism cc%pa}l%)le of being enfclos?.d ina magl housi?% Irt‘hon? e bdodimentP the drive rnechanism,
such as a pedal CranK atierad (8UREPAHR FAM TRy Brg iR N B FEReiatei 5 r to a drive
gear to drive scdtotateds candterseipowezeoudevairuahddvdaigeanknactmtisre configured with a toothed

engagement interface, or a smooth frictional contact. An intermediate gear is required to ensure the

direction of crappagal LolalRDMAUERSTIRAL Yblaian wheshiioaRd sk R aRRE Gatadhat an

extremely simplified configuration is possible by driving the rim portion directly from the gear crank if a
satisfactory g@beybditeemy IsiadinaliettoraifRtifareasare the collapsed cycle presents a sleek, sealed
cycle free from exposed chains, gears and the like, the outer rim portion (and associated drive
mechanism) rpaydpgbENgaeding CBMOPJIAERY wxeneiegirouidbiedsostitndagg fasmnasaagnnular ring.
Preferably, the steering member is attached to said housing. It will be apparent to one skilled in the art
that the steeriig"W&@b2r 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. LBrefeatin sild dtiappes dircaaiddtietileetyibralimaysadiated witryygdgmdtiertetnal chain
drives are thuﬁéﬁi&lfj\ﬁﬁefépm 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. o _ o
In one embodiment, the drive mechanism is coupled to the outer rim portion via one or 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 footrests 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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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 primary axis requires the rider to be positioned substantially over the top
of the front wheel, plthoualhdis,pERy des-aned SRl oAb NERURHORLAR e ROBHiR R increases
the sense of (and actual) instability of the cycle, akin to that of a unicycle. The rearward displacement of
the pedal crainéntrami tlearpwinealy akiséndinbquiesetyt bove glienadvalale soavwedier the atyrls pibsitbn also to be
moved rearwards, thus providing greater stability whilst retaining the desirable high visibility

characteristid®SGar FRsFad 1P AB. AT oY HBeappratiRnty SoVRMFOE Rk IRa%Bbve
embodimentsAggingssible Wthautleraiting flomdheepid-Hdhmaesenidovamtion, Tbg&yde may, for
example further include a combination of user-powered and external drive mechanisms. Typically, the use
of an additionagidirianensbheldisneidrie hesapsiémesrainedrieanyethaihienembedimerdxselelalipepowered
mechanism S%QR',%@&QHQ ) gm?éicﬁyb\gegali%%v%%g cycle or vice versa. A supplementary external drive
mechanism may power a’front or rear Reerana mayebe selected from any convenient known powered
drive mechanisms including electric drives (battery and fuel cell powered), internal combustion engines
and so forth. Bachlientigsplpreeotaly drivsaliszy dsistthebetieran sheepraiscars -gadepdonsily be
configured to provide retardation gnd/or electrgo-motive power generation during descents and/or braking.
preforably, saePSTETEIn L Atay AR HERre Mo el T PP ASIE A oA Rl Despite
the stability epbaneanaastifions the-es eeatprssmakiPetlnngitosing. @smbsianiiglheyprighheding position
on a compact frame still creates the risk of pitching the rider forward during vigorous application of a front
brake. The pldgerscReoPenoatestionaN Pvabtfialegipdsinvidsit ofteiaativep ek medaRisArdefaiiR: event the
rder is pitched foruard. |ncongst sems embodiments,of ihe Rresent nveryjon oyeroams, such
difficulties by placement 6f the handlebars under and/or behind the rider. hus, the rider may easily

dismount the eyairieragoibetiieopdsisiian afdheeyeitsiresy fsapitanyan coindiyancs. thelclrsiddmounts may
occur during emergency braking or even deliberately at much slower speeds Such deceleration

techniques arB°aifea &  RPHRLHBATL s I RN9ArBA RIS R 1FdERsN$iRBCEY (% Ry afiSThe optionally
fitted with a front AREHOTTERS RIS LA RIBPE HIRE MWL BIakeSISRASS IS GULRN 7] BN application

where the cycle is used at speeds no greater than human running speeds and dismounting used as a
means of speedrtsrareltdtoeiihieepegder ecidisopHoieehenghableareepitiohedecsxpibchiakiatedattieerear and/or
front wheel a%%ﬁﬁgr)t,he practicality of the cycle, at the expense of some mass and complication.

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 wheel size for urban use is that the wheel is sufficiently large to mount/dismount a
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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 1541 ws a side elevation of a preferred
embodiment SPRERBLL A LR O FOrRSY 2 BBl Gy M e BaRaNS L Bdblevation of
the cycle of figyegidid N QNMBANIHS MMt GHAYRII RRRh ERAUSTWRKEIS driven directly by a centre-

mounted pedal crank. The crank length required for efficient pedalling by an adult human

defines a minimum practical wheel size below which the pedals may contact the ground,

particularly during cornering.

Conversely, if a cycle embodiment with a large wheel diameter is desired, a centre pedal
crank again causes constraints on the maximum size possible without preventing the rider

from efficiently operating the pedals and/or reaching the ground at rest.

The use of an eccentric drive mechanism position in the present invention dispenses with
both these limitations and permits the optimum wheel diameter to 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 enables 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 to 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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Figure 3shows a side elevation of the cycle of figure 1 in comparison with a Penny Farthing cycle; Figure
4shows a side elevation of the cycle of figure 1 in comparison with a mini Penny Farthing (‘'mini-farthing’)
cycle; Figure 5shows a side elevation of the cycle of figure 1 in comparison with another known Penny
Farthing cycle; Figure 6shows a side elevation of the cycle of figure 1 and cycle dimensions;

or mountain bike. It also offers a lighter and simplified drive mechanism capable of being

enclosed in a small housing.

In one embodiment, the drive mechanism, such as a pedal crank attached to a crank gear,
is rotatably engaged via an intermediate gear to a drive gear to drive said rotatable outer
rim. The outer rim and drive gear may both be configured with a toothed engagement
interface, or a smooth frictional contact. An intermediate gear is required to ensure the
direction of crank pedal rotation matches that of the front wheel though it will be appreciated
that an extremely simplified configuration is possible by driving the rim portion directly from

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 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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Figure 7a, 7c, 7bshow side elevations of the cycle of figure 1 with different steering axis angles; Figures
8a and 8brespectively show side elevations of smaller and larger riders than that shown in figures 1-5;
Figure 9shows a side elevation of the cycle of figure 1 and fold axes; Figure 10ashows a side elevation of
the cycle of figure 1 with the steering mechanism and seat in the erect configuration Figure 10bshows a
side elevation of the cycle of figure ith the steerin
pﬁmary axis requir tlhe ]ﬁ(ygr to Qe posiﬁongj substantially over the top of the front wheel.
Although this provides good visibility from the very upright riding position, it increases the
sense of (and actual) instability of the cycle, akin to that of a unicycle. The rearward
displacement of the pedal crank from the primary axis in the present invention enables a
rider seating position also to be moved rearwards, thus providing greater stability whilst

retaining the desirable high visibility characteristics and truncated frame.

It will also be appreciated that several variants of the above embodiments are possible
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 mechanisms 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 supplementary 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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mechanism and seat in the collapsed configuration; Figure 11ashow a side elevation of the cycle of figure
1 with the handlebars and footrests in the erect configuration; Figure 11ashow a side elevation of the
cycle of figure 1 with the handlebars and footrests in the collapsed configuration; Figure 12shows a side
elevation of the cycle of figure 1 with the front and rear wheels moved between the erect and collapsed
configurations; Figure 13shows a side elevation of the cycle of figure 1 with the front and rear

dismounts may occur during emergency braking or even deliberately at much slower
speeds. Such deceleration techniques are already commonplace for skateboard and

scooter riders.

The cycle may thus be optionally fitted with a front and/or rear brake. An embodiment
without brakes is possible given an urban application where the cycle is used at speeds no
greater than human running speeds and dismounting used as a means of speed control. It
will be appreciated however that conventional cycle brakes on the rear and/or front wheel

adds to the practicality of the cycle, at the expense of some mass and complication.
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wheels in the collapsed configuration; Figures 14a- 14erespectively show front, rear, side, plan, and
underside views of the cycle of figure 1 in the erect configuration; Figures 15a- 15erespectively show
front, rear, side, plan, and underside views of the cycle of figure 1 in the collapsed configuration; Figures
16a and 16b respectively show side and rear elevations of a rider carrying the cycle in the collapsed
configuration; Figures 17a-17fshow side elevations of the folding sequence of the cycle of figure 1

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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from the erect configuration (figure 17a) to the collapsed configuration (figure 17e); Figures 18a-18f show
plan views of the folding sequence of the cycle of figure 1 from the erect configuration (figure 18a) to the
collapsed configuration (figure 18f);  Figures 19a-19fshow side elevations of the collapsing sequence of
the cycle of figure

Penny Farthing cycle;

Figure 4 shows a side elevation of the cycle of figure 1 in comparison with a

mini Penny Farthing (‘mini-farthing’) cycle;

Figure 5 shows a side elevation of the cycle of figure 1 in comparison with

another known Penny Farthing cycle;

Figure 6 shows a side elevation of the cycle of figure 1 and cycle dimensions;
Figure 7a, 7c, 7b show side elevations of the cycle of figure 1 with different steering
axis angles;

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;
Figure 10a shows a side elevation of the cycle of figure 1 with the steering

mechanism and seat in the erect configuration

Figure 10b shows a side elevation of the cycle of figure 1 with the steering

mechanism and seat in the collapsed configuration;

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 moved between the erect and collapsed configurations;

Figure 13 shows a side elevation of the cycle of figure 1 with the front and rear
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1 and the vertical and longitudinal boundary planes of the front and rear wheels; Figures 19g-191 show
plan views of the collapsing sequence of the cycle of figure 1, and 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 and longitudinal boundary planes of the front and rear wheels and the
frame;

wheels in the collapsed configuration;

Figures 14a — 14e respectively show front, rear, side, plan, and underside views of the

cycle of figure 1 in the erect configuration;

Figures 15a — 15e respectively show front, rear, side, plan, and underside views of the

cycle of figure 1 in the collapsed configuration;

Figures 16a and 16b respectively show side and rear elevations of a rider carrying the

cycle in the collapsed configuration;

Figures 17a-17f show side elevations of the folding sequence of the cycle of figure 1

from the erect configuration (figure 17a) to the collapsed

configuration (figure 17e);

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

the erect configuration (figure 18a) to the collapsed configuration

(figure 18f);

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,

and 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 and longitudinal boundary planes of the front and rear

wheels and the frame;
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Figures 21a-21f show the underside of the cycle of figure 1 in the various stages of the collapsing
sequence of the cycle along with the lateral boundary planes of the front and rear wheels and the frame;

Figures 20g-20I show front elevations of the of the collapsing sequence of the cycle

of figure 1 and the lateral boundary planes of the front and rear

wheels and the frame;

Figures 21a-21f show the underside of the cycle of figure 1 in the various stages of

the collapsing sequence of the cycle along with the lateral boundary

planes of the front and rear wheels and the frame;

Figures 21g-21| show rear elevations of the of the collapsing sequence of the cycle of

figure 1 and the lateral boundary planes of the front and rear wheels

and the frame;

Figures 22a-22¢c show variations of steering mechanisms for use with the cycle of
figure 1;
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-27¢e show side elevations of the cycle of figure 1 with examples of

variations in wheel sizes;
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Figures 21g-211show rear elevations of the of the collapsing sequence of the cycle of figure 1 and the
lateral boundary planes of the front and rear wheels and the frame; Figures 22a-22cshow variations of
steering mechanisms for use with the cycle of figure 1; Figures 23a-23eshow side elevations of
alternative steering mechanism positions in

Figure 28 shows a cycle according to yet another embodiment of the present

invention, in comparison with the cycle of figure 1;

Figure 29 shows a side elevation of front wheel bearings of the cycle of figure

1,

Figures 30a and 30b respectively show a side elevation and corresponding cross-section

of a front wheel for use on the cycle of figure 1;

Figures 31a-31c respectively show an externally-powered, user-powered and

combination external and user-powered drive mechanisms for use

with the cycle of figure 1

Figures 32a and 32b respectively show side and front elevations 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.
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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 26shows a cycle according to another embodiment of the
present invention, in comparison with the cycle of figure 1; Figures 27a-27eshow side elevations of the

cycle of figuregdsyiid SHABRIER AV BUP Me G RIS ZES:

Figures 1-21 show a cycle (1) according to a preferred representative embodiment of the

present invention.

In broad terms, the cycle (1) for a rider (11) has a frame (2) with:

a front frame portion (3),

a rear frame portion (4),

a front wheel (5) attached to the front frame portion (3)

a rear wheel (6) attached to the rear frame portion (4)

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)

a steering mechanism (8) provided in the form of handlebars (9) and a stem (10)
a footrest (12) attached to the front wheel (5)

and a seat (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 embodiments shown in Figures 1-36, the cycle (1) is also

collapsible between an erect riding configuration to a collapsed configuration by

60



invention, in comparison with the cycle of figure 1; Figure 29shows a side elevation of front wheel
bearings of the cycle of figure 1; Figures 30a and 30b respectively show a side elevation and
corresponding cross-section of a front wheel for use on the cycle of figure 1; Figures 31a-31crespectively
show an externally-powered, user-powered and combination external and user-powered drive
mechanisms for use with the cycle of figure 1

repositioning the front (5) and rear (6) wheels into mutually closer proximity with the frame
(2). The seat (13), handlebars (9) and steering fork (7) are also repositioned into mutually
closer proximity with the frame (2) to thereby reduce the overall volume occupied by the

cycle (1). The methods of collapsing the cycle are discussed in more detail separately.

A front wheel (5) is attached to a steering member provided in the form of steering fork (7).
The front wheel (5) is rotatable in a first plane about a primary axis (17) and the steering fork
(7) is pivotally attached to the front frame portion (3) for rotation about a secondary axis (18)
orthogonal to the primary axis (17). A rear wheel (6) is rotatably attached to the rear frame
portion (4) and is rotatable in a third plane about a tertiary axis (19). The frame (2) also has a
substantially arcuate portion (20) with a substantially U-shaped cross-section that is
dimensioned to mate with at least a portion of the front wheel (5). The rear wheel (6) has a
smaller diameter than front wheel (5) such that it can be inserted into a front wheel aperture

(39).

The front wheel (5) includes a terrain-engaging annular tyre (73) and a rotatable rim portion

(74) 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 (11)
steering inputs during motion. The pair of handlebars (9) are formed as twin bars, laterally

disposed symmetrically either side of the stem (10).

A drive mechanism (38) is provided in the form of an electric motor (shown schematically as
(82) in figure 31, though concealed in figure 1 by the front wheel central housing (76)). The

electric motor (82) is operatively coupled to the front wheel (5) via a gearing
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Figures 32a and 32b respectively show side and front elevations of a 'pedal-assist' drive mechanism for
use with the cycle of figure 1; Figure 33shows a collapsible cycle according to another embodiment of the
present invention; Figures 34a-34cshow side elevations of the folding sequence of the cycle of figure 33;
Figures 35a-35cshow three embodiments of a cycle according to another aspect of the present invention;

system.

Footrests (12) are provided on either side of the front wheel (5) for supporting a rider’s feet

when the cycle (1) is in motion.

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 handlebars (9) and the footrests (12) when the cycle (1)
is in motion, whilst permitting the seated rider’s feet (28) 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 (11) in an unstressed substantially upright posture without substantial torso

inclination whilst stationary and during motion.

The upright, unstressed rider position differs significantly from typical current and historical
cycles. Prior art cycles invariably require the rider to bear a portion of their weight on the
steering mechanism, whilst inclining their torso. Figures 2-5 show a spectrum of
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 figure 8) 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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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 37shows a side elevation of one possible
embodiment of a gearing system for use with a user-powered drive mechanism of a cycle. BEST
MODES FOR CARRYING OUT THE INVENTION Figures 1-21 show a cycle (1) according to a preferred
representative embodiment of the present invention. In broad terms, the cycle (1) for a rider (11) has a

frame (2) W'ﬂgiable seating posture with the rider’s legs extended forward to the front wheel footrests (12)
or pedals rather than being placed below and/or behind the user’s hips. In comparison to a
conventional riding posture (figure 2), this upright riding position provides numerous

advantages for urban transport including:

e an excellent field of view and an elevated sightline for the rider (11);

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

e reduced musculoskeletal strain, and

e placing the rider's feet (28) forward of the hips (48) in a stable and natural
position, reducing the minimum seat height required and thus lowering the centre

of gravity and improving stability.

The cycle (1) has a larger front wheel (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
penny 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 (11) 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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a front frame portion (3), a rear frame portion (4), a front wheel (5) attached to the front frame portion (3)
a rear wheel (6) attached to the rear frame portion (4) 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) a steering
mechanism (8) provided in the form of handlebars (9) and a stem (10) a footrest (12) attached to the front

wheel (5) and a seat (13).
) tradﬁ'ional(pe%ny farthing cycle by reducing the size of the front wheel to allow the rider (11)

to reach the ground with their feet (28). However, disadvantages include that:

the cycle is not collapsible;

the steering axis angle is steep (possibly to avoid the effort in turning such a large

wheel with a smaller or ‘slacker’ steering axis angle);

the steering mechanism handlebars are positioned in front of, and above, the rider’s

seat, and

the drive mechanism is a fixed crank through the centre axis of the front wheel.

Another more modern penny-farthing variant design (25) is shown in Figure 5, which
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.

The location of the steering mechanism coupled to the steering member is thus
specifically pertinent to the issue of riding position. Other pertinent configuration

parameters include:

locating a manually operated steering mechanism (8) within an easily accessible

distance from the seat (13);

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

footrest displacement from seat position permitting front wheel steering movement

without interference from, or detachment of, the rider’s feet (28).

It is widely established that typical human bodies possesses certain interrelationships
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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 tq the f 2), th be rel ttached t
mounting, in KARANIL G I RO by Gent AnaADEEn Rk R RaEessential, i

the embodimesgtishowmiinfaigubps ladd. dbe, avele (InrdsrakaRcigpsiie Betwasn an 3@6&@@'”9
configuration to a collapsed configuration by repositioning the front (5) and rear (6) wheels into mutually

closer proxinfifametethierfraifeisPy thecckeataroshontsrdielsaiiste) maariyerinrstiopdy diemeso
repositioned ipto mut ser rOX|m|t Wlt he fr (2 ere redu he rall voJume
occupied by t'ﬁse %'3318 éy %C;/acltf(wg gmg‘%hc?é‘é of ccﬁ a@%?rﬁgg{wéﬁ% é@ Qred Yscﬂggeu '?ﬂofr)e etiﬁ?%,eparately A
front wheel (3)dsaitqched to Actacpngioae relasyided darihrsfpositioh stewergdo(ks{ And the front wheel
(5) is rotatable in a first plane about a primary axis (17) and the steering fork (7) is pivotally attached to
the front fran{BOHSPltﬁ)H %g) for rotation about a secondary axis (18) orthogonal to the primary axis (17). A
rear wheel (6) is rotatably attached to the rear frame portion (4) and is rotatable in a third plane about a

tertiary axis (EQhrdd1e-&ano (Rd AeRrbiasASHiID stAREaN Yharabet el pPEianH@ Ryt ansubstentially U-shaped
cross-section that is dimensioned to mate with at least a portion of the front wheel (5). The rear wheel (6)

has a smalleFtignEtdraRan iRt Ntsiamnstith BaiGaan he prsdieedCintee SaeHoaMeaiagsrture (39).

The front Wh(ﬁ&ééﬁ)@@jgdﬁ@ qéfeaqr\%qoqﬂgﬂgép%quwegrﬁ gB) and a rotatable rim portion (74) mounting
the tyre (73).

Given that the maximum seat height is limited by the rider’s inside leg length, it thus follows
the separation of the footrests (12) from the seat (13) must lie within an arc of radius no
greater than the rider’s inside leg length. The present invention advantageously places the
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 rider (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 riders of significantly different
stature, the steering axis (18) remains in close proximity to the rider’s limbs and torso (26). It
also illustrates how a fixed-height seat (13) still enables different sized riders to use the cycle

(1) without need for adjustment.
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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) 0 IGRRPRLIEHHSS S (AL) AeSHHISRN S SHERD RN HG PR aRGlSbATRLO) are
formed as twin bars, laterally disposed symmetrically either side of the stem (10). A drive mechanism (38)

is provided irfYsie fteotiEasicabestiemeyts (SRBNDA, SErRHYARBIRER_@BE RESiglirBas PegibiayAtoncealed in
figure 1 by the BRatLMREEHRERIRLDAHSINWVEER)rahEE RIEFEGIRGING B HpatvalifaHRIRd to the front

wheel (5) via a gearing system. Footrests (12) are provided on either side of the front wheel (5) for
supporting a ffgei"ekeet Qimanahansl e tindsharatRIBicT I8 c§awam iRcrsistigiaren%seen naa rider can

be seated onghgspah ()N 9ppERENGSAaSH Bt dRe-SRaHPadwED) wadrasishars-(Q)aad the
footrests (12) when the cycle (1) is In motion, whilst permitting the seated rider's feet (28) to reach the

terrain surfacEWhén SheVEIREEY A i sYYtuiasyng ik Beote xainpaphakaivasataheardd8 (In) 18 tonfigured to
support the ridgfefddntdn an unstressed substantially upright posture without substantial torso inclination
whilst stationary and during motion.

Given the ergonomic requirement that the seated rider must be able to place their feet (28)
on the front wheel footrests (12) this constrains the longitudinal separation between the seat

(13) and the front wheel (5), and thus, the steering axis (18).

There is a direct relationship between the maximum seat height 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 (12) and the seat (13) — both in terms of the height Y of the seat
(13) and the horizontal separation 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
(32) passing through the rider’s pelvis and spine, or alternatively, as a vertical line (33) at the

rearward seat edge.

It has been found that for a given seat height Yy, 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:
Y2=0.24Y1 tan 6 + Y1 '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:

Xs=tan 6/ (0.24Y,tan © + Y/) -2)
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The upright, unstressed rider position differs significantly from typical current and historical cycles. Prior
art cycles invariably require the rider to bear a portion of their weight on the steering mechanism, whilst
inclining their torso. Figures 2-5 show a spectrum of 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 figure 8) illustrates a

comparison o fhie imesIPRAl A E‘?ﬁeﬁ&r&_@”t%ﬂhﬁ{ﬁ?&%iﬁ@?é’@%‘ (Y Qihdifterengar, Although

mountain bikes, touring bikes and other categories vary slightly in rider stance, a modern road racing
cycle (22) assstoavglndFigire-2 19 Hepre aeytidiseant ) miesitipaserty byateHeaie s opfigoratiemnst The
conventional riding position shown in fia)ure 2 for non-recumbent cycles places the rider with an inclined

torso stance, PAMAIRI L SHRACR Xeith AoV A HRG M AR EiRPAEPt Ot FidfSGNIBY RIS 6F3ha Bresent

embodiment #RQwkiR figtic 13NGEeMROEH Y Higns POl @ (frglitghedely ORtIRRISEAidar Jaigh speed
through reduced aerodynamic drag. However, this consequently places more strain on the rider's
physique andeihtices 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 stable seating posture

with the rider legsaxtealeddonymid fardhsdontevies! dpateerts (12 0sRRIak raihetsBaqReing placed

below and/or behind the user's hips. In comparison to a conventional riding posture (figure 2), this upright
riding positiohquizoneé sepanadoou¥qaofv et sirsifgr arbafl 8yainspostxhcleal regigearidéxdellemalietd of view and

an elevated sightline for the rider (11); presenting a greater visual signature or presence for other road
users; reduc%%ofﬂﬂ@@ﬁ?gs%g% dl strain, and placing the rider's feet (28) forward of the hips (48) in a
stable and natural position, reducing the minimum seat height required and thus lowering the centre of
gravity and irpueyihe Istéibalittyal distance X4 between the intersection (35) of the steering axis (18) with

the terrain surface (36) and the seat rear edge (33) is given by X,=tan 6/ (0.28 Y, tan © +

Y1), where © is the steering axis angle, Y, is the vertical seat height.

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 figure 7.

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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The cycle (1) has a larger front wheel (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 20th 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 penny farthing designs which have prevented their ongoing use

in modern cyqigsh 15t GRESEARIaBR16r 89S SCADSIBAERCINVEE, HiR v Hig RS (5:36) andidsamrd?2)

dimensioned to allow the seated rider's feet to touch the ground, these aforementioned problems with the
'Penny FarthiRgladesign 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. & fopli& SISy (fPiMAhPEMSSAHI DB e bidsbhiaResihimele & ippiledraryuhieel (5) or

may be used as the sole steering input if the rider requires their hands to be free. A miniaturised modern
variant (24) dffies pereimpéiatdidagetidsidin is shown in Figure 4 in comparison with the cycle (1) and is an
attempt to alleviate some of the problems with the traditional penny farthing cycle by reducing the size of

the front wheel to allow,fhe e i niRassine SToHRh N RE IRE LAR). HQIEYRE disadvantages

include that: the cycle is not collapsible; the steering axis angle is stéep (possibly to avoid the effort in
turning such a large wheel with a smaller or 'slacker' steering axis angle);

configured to include at least one of:
- being collapsible from an erect riding configuration to a collapsed configuration by

moving said wheels (5) (6) into mutually closer proximity;

- amanually operable steering 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 1-37.

In addition to storage possibilities, a wheel centre void (39) allows a drive mechanism(s) and
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the steering mechanism handlebars are positioned in front of, and above, the rider's seat, and the drive
mechanism is a fixed crank through the centre axis of the front wheel. Another more modern

penny-farthing variant design (25) is shown in Figure 5, which 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 bothsf@s%tfggéﬁp%o%ggﬁg}w% ﬁr%tﬁg%)%%%cm i }99{9&?&3% mh%tg_er disadvantages given

above for the cy own in Figure 4. oca steering mechanism coupled to the steering
member is thus specifically pertinent to the issue of riding position Other pertinent configuration
parameters inklytleoe |neigdrihad eaah vhieoperdeshisgeeribepimestsatizringgionithieeliasegilipat cessible

distance from, e gl (3. B sPRLAIONLORLexcaedig e Liders Ieideealonah, foolres
displacement from seéat position permitting’front wheel steering movement without intertérence from, or

detachment olyHés (H)esisifectdA@urbd s veis eyt estaddisbe dddat typicakbumearnbesiesHossasses certain
interrelationships
surface (36) with both the seated rider’'s feet when the cycle is stationary and also reach

both the steering mechanism (8) and footrest (12) when the cycle (1) is in motion.

As discussed above, the cycle (1) is capable of being reconfigured from an erect, riding
configuration to a collapsed configuration by repositioning the front wheel (5), rear wheel (6),
seat (13), steering mechanism (8), footrests (12) and steering member (7) into mutually

closer proximity with the frame (2).

Figures 8-13 show 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 between the 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
parallel 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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regarding the proportions of various limbs, body features and elements. Despite the natural variation in
human form and size, these interrelationships may be used as a design parameter for optimising the
cycle ergonomics to suit the majority of human body frames. As discussed above, for any embodiment of
the present invention utilising front wheel footrests, there is a clear physical relationship between the
position of the seat (13) and the footrests (12). Figures 6-8 show the interrelationship between the rider

(11) and the kgy RAUVSIHIS KiHiR QrPIfold iampuhe ftdpEREVEIGUNNR 6P 1A (@]l ¥iBedapsition of the

secondary axis, or 'steering axis' (18) relative to the rider (11) and seat (13). Given that the maximum seat

height is Iimit@dlwpel?lél iﬁ@éﬂwndgiﬂ?@wléngtﬁ; il ﬂﬁ@ﬁél(@%sﬁﬂ@@ﬁﬁ_@&ﬂ@ﬁ%ﬂm fBotredwetii12) from the
) B R0 A QR I Ralel L e IRt S s e a pleser

invention advan ageously places g axis at an andle and in sutficient proximity to effectively
pass throughd e sttty sottienidr Gy anchimbseln praprnaivycleasiseieh s shmynan Rigsres2i#d, it can be
readily seen the steering axis is positioned remotely from the upright rider's torso (26). Even if the rider
(11) is inclinddBt#itidRePRA ML RESBAMERIR FOPaIES AcKPIeadain ¥ ARV WA 3RS Stelbper chest,
the romainder,ef 4% ARG FRAAY 19AHAIRGDGSRGM GRS (8 (PLHY SR4RR) Hehinrficanty
displaced. If the rider (11) were to sit upright, with an unstressed spinal position, the steering axis (18)
doesn't intergérirtine thelerdd 1Fideigureabts hion®ilasiek: (Elgwatitiveviitheattose 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

ihroush the hOUARTCERL Fieye GlLsriRs o SRR RIINGTR StamDilRerpu Aftsatre. the

steering axis (18) remains in close proximity to the rider's [imbs an o Illustrates how a
fixed-height sgahgl Siestile nadoles diffesiemtisioadntste ksibotasmitheadie (b) witboukiaeedtiomhadjustment.
Steering axis angle e is also an influential parameter in the cycle steerin? geometry of the cycle with a

f

direct affect S EMA ARG NG IGTH Dh P rRLPO NS EREEDEE HASIH BNATI MYEHIGhRIRIRESEIment, that
an allowable gange fordRRieRHN dAXIMANRE L0 MainteiRstRg EpIul &4 melimansesARRANdling

characteristics is a rearward inclined steering axis angle e between 70 (+/- 10) degrees measured from a
planar horizohigireeirtin Sigtaes 1 Fgamnds! Th)alspciishothehepogilen(ay witthstioetingfsaki8)arizflet values of e

between 60 and 80 in 100 | Gjven th ' irement that the seated rid th
able o placo TYETTLB, (9400 HE-on WILL B (107 B AP e ahs il Euparation

between the ggat (13) and the front wheel (5), and thus, the steering axis (18).

Figure 12 shows the rear wheel (6) repositioned inside the front 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 retain
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 11a)

during motion. Pivoting the seat (13) and the steering mechanism (8) together enables
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There is a direct relationship between the maximum seat height 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 (12) and the seat (13) - both in terms of the height Y of the seat (13) and the horizontal separation
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 (32) passing through the rider's pelvis and spine, or

alternatively, g yesticalilige 8rmbtherqasyvard seat edge. It has been found that for a given seat
height Y1, and a steering axis angle e = 70, the horizontal separation X, of the steering axis (18) from said

vertical line (32) is equal to approximately 0.24 Y1. Thus, it follows geometrically that the vertical height
o 4

Y2 of line (32)'%tve! it AeRbOR A8 IR e Shauihg AxILEBY R GRBABYAMLERERESIN) ¥2=0.24Y1

tan e +-1) It agodeliovysyhat the:hadz antal slistaBs PR Re et . INRISSFHN! (30)iBkthgesteering axis
(18) with the terrain surface (36) and line (32) is given by the expression: X3=tane/(0.24Yltane +

Y1)-2) Thus,(4&chbrdizg 40, dre cidpedirstirenpediseentintgiion priovidegeneratle (i)ilwitle theeeohdary axis
angle of 700 (- ISR CIcIe seat (13 osiionad io beayhe tlers wirghtiorsg, 3t g hatzont

distance X3 rom the’intersection secondary’axis e (874N surface (36)

given by X3=(1an &b (0wl tkanear whek| id)eisay idsomeesiicaliseab hrigfakoasiledngdhs alternative
reference line (33) of the rear seat edge, the corresponding horizontal separation X2 of the steering axis

(18) from sai@rRsexiBatply @9y idetReal tohapprBinARiyhg. 2%cle (1) is upright. This second fold axis
(41) thus allows the rear wheel (6) to be repositioned by pivoting out of the longitudinal plane
of the cycle (1) and then returning into the plane of the cycle (1) and inserted into the
aperture (39) in the front wheel (5). This second fold axis (41) can be more clearly seen in

Figure 15 when the cycle (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 (150) attached to the cycle (1).

The volume 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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Thus, the horizontal distance X4 between the intersection (35) of the steering axis (18) with the terrain
surface (36) and the seat rear edge (33) is given by X4=tan e/ (0.28 Y, tan e + Y1), where e is the
steering axis angle, Y, is the vertical seat height. In recognition of the variations in rider stature, seating
position and personal style, in a further embodiment, the horizontal distance X4 between the intersection
of the steering axis with said terrain surface and line Y, is variable by +/- 20%, as exemplified in figure 7.

The penny fadbing GaRi Beriien ehaliariwheed relativelirdaseendag bR serkpdiardipiiRednany

advantages for a practical urban-focused mini-farthing cycle. The present invention utilises the
mini-farthing ebidngliitstinsh Aompharige@itogiexdeniisstinhwiticie ol laprioie dyeie woreigblaieons;
predetermlned st f g6 echanlsms e”? éginder t st Frin ; x q mechanlsm uch as
electric drlves an (%? {ne””%ﬁ”eeé’f‘%o'ﬁs I‘SJ ti%er% &% andfie (2% " 'Vlgua n'bhe Srabode
the longitudinal, vertical and lateral boundary planes of the front (5) and rear (6) wheels are
respectively defined by the lateral, vertical and longitudinal extremities of a terrain-engaging

annular tyre incorporated in each of the front (5) and rear (6) wheels.

The sequence in which the cycle (1) is reconfigured from the erect to collapsed
configurations according to one preferred embodiment is shown in Figures 17 and 18 in side

elevation and plan view respectively.

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), 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. However, one preferred method by which the cycle (1) is collapsed,

and as shown in Figures 17-18 includes the following sequence:

1) Pivoting of the footrests (12) about the fifth fold axes (44) and inserting 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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Each of these features or capacities is illustrated throughout Figures 9-37, as described below. Thus,
according to different embodiments of the present invention there is provided a cycle (1) as hereinbefore
described; - wherein said front wheel (5) is of a diameter exceeding said rear wheel (6); configured to
include at least one of: being collapsible from an erect riding configuration to a collapsed configuration by

moving said wheels (ﬁ nt ally closer al [ { die ganlsm (8)
configured and posmor)ﬂg??g pﬁ%ﬂ%& a%ubs?arﬁ%ﬁ)&%grgg sﬁﬁ?%oryu@lzﬁc% %@%ﬁ r gtlon ?orward of the
rider's legs (37); at lesst anmhiablesshwieel (Bjeendjdnto an arcuate recess (69) provided on the

underside of the frame (2).

3) Pivoting of the rear wheel (6) and frame (2) together about the second fold axis (41)
such that the lateral (109) and longitudinal (107) boundary planes of the rear wheel
(6) respectively overlap a region between the front wheel lateral (106) and
longitudinal (104) boundary planes and therefore also the frame lateral (103) and

longitudinal (101) boundary planes.

4) Pivoting of the steering mechanism (8) and frame (2) together about a third fold axis
(42) such that the steering mechanism stem (10) is positioned inside a longitudinal
slot (70) in the frame (2), thereby preventing the steering mechanism (8) and the
attached steering fork (7) from rotation about the secondary axis (18) relative to the

frame (2).

5) Pivoting the steering mechanism handlebars (9) about a fourth fold axis (43) together
toward the frame (2). Both handlebars (9) are 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 collapsing 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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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 elemenipgitthgeayale MayibsicporpactytdecAlhibiessifsaniumheeloaayaRingsrooasasswily, be
formed with a void in the wheel centre e.%.‘ as in the front wheel |(5 of the ﬁﬁgﬁ%ﬁ shown in Figures 1-37.

In addition to SV B3 MRS NI Ceif8'08ia (S PaIBESY GROY! QRS AR suspension
componentry amng e dkiadaprast thicargbhtbetpdasieceh e sthaesnt (Bilhb@ dratect thisdashiabthe
mini-farthing embodiments, (having front wheel larger than rear wheel) described herein, may be
configured will USSR TR BALR O ET 60 RO DMERE () URCIER LG rEd S A BFkfthe seated
rider (11) is akserablertaneacledherdentain surface (36) with both the seated rider's feet when the cycle is
stationary and also reach both the steering mechanism (8) and footrest (12) when the cycle (1) is in

motion. As disffs“ééﬁ}é”‘?@é’r? in”i‘@_ﬂ&'%%%éﬁs1%‘?‘%§m'§ tﬂfa?eeiﬁ&ﬁ‘é&é"&fi%éeﬂéﬁisﬁztgﬁ%é"&/@l%eﬁ) [iging

configuration to a collapsed configuration by repositioning the front w rear wheel (6), seat (13),
steering mechb@isell#sjetoswakysratioh areduiednntiendritbew(BEintd) mig@rallyheRrys&) preigaiing with the

frame (2). Figwes 117 80w the 56020 A glariedonarisnb ot ey cisdd) andits apis at which

fold axes are located and about which the various cycle components fold in repositioning between the
erect and collagsdarionfigueneiast, or decreased separation between the cycle lateral (103),

longitudinal (101) and vertical (102) boundary planes. Moreover, the front wheel (5), rear
wheel (6), steering mechanism (8), seat (13) and frame (2) are all repositioned into mutually
closer proximity such that the longitudinal (101), lateral (103) and vertical (102) cycle

boundary planes 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 simultaneously by moving
either footrest (12), thereby reducing the number of steps required to collapse the cycle (1)

relative to individually folding footrests.

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 17 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 17a-17f, there is a significant reduction in the distance between the vertical
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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 between
the rear wheel (6) and the frame (2) and permits the rear wheel (6) to pivot relative to the frame (2) into
mutually closeipraxiih it BamelRanddionsivbngl (5inEhe sereodipiraes (djsierientated
parallel to the first fold axis (40) and the rear wheel repositioning is performed by a combination of
pivoting in thel Ueiftitegiopfignece hom the eecbaenfigldratics (Rigyenty Bhéaiheaedrased ednfiguratitnvheel (6).
The first (40) ﬁ_qduseeg?gd (41) fold axes and the respective pivoting of the front (5) and rear (6) wheels is
shown in Figure 6°-'{3: The seat (13) and steering mechanism (8) are both pivotable about a third fold
axis (42) located at the mounting for the seat (13) which includes a pivoting connection to allow the seat
(13) to pivot rélatires ttBehESfraime (29, samsaeauentd-urd G'ethé/std étingolar glkanae Bpchatains a
universal join SOﬁ bout which the ste g[LO an pivot. Figure 10 show 'éb repositioning of the seat (13)
and stoering HBCHAHGHT ) AOIH G SREEE - DanempER RO SR AE8e) L e BB BB Grations. A
fourth fold axiptgiRldmareatadaai Prneo(Tagtivadraivees seerandishapsdfdmngaterar(ldh«d the steering
mechanism and is oriented substantially parallel to, or co-axial with the longitudinal axis of the stem (10)
to allow the h&ndIeBaME) (8)piieeitia Vestiaaisplafe ferh thd anrdctaBafiguraifom i dwaltRstigure 11a)
to the collaps i i S in_Figure-11.b., Eigr . @ I he repositioning
of the footresEg%%%kg%&gﬁﬂr%@@e8%%%%@#?5%%a@‘sg&ég\}l\?hﬁ{%@%@g r%e@j% f?‘z%%&%’?le\q?stﬁgazlane of the
front wheel (SYefigiire 2 shhowtheadagr pldres! §e)inepositred visicdesthedsant wheil §spwith the erect
cycle (1) shown in phantom, while Figure 13 shows the front and rear wheel positioning of the cycle (1) in

the collapsed RAFGALiSIR! PG IFE S URYSHBN MReFelbro SR BRRAINSI OIS FIBRMEE 45 Vhich
respectively resaifJhe. st Wise (B 68 MhE D) o6YRiE 53RN isiesriag 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 é6), cycle seat (13) / steering mechanism (8) and the handlebars (9), about the first

(40), second (49yrahite349) o 1HartAT1E) (fOer ARBs2ME\ANIHEAUIR FéBatHY QL BRETORIERES€1(12) may not
require a latchasifg {@9 SR REF Al ke %@%ﬁ@@éﬁéﬂs‘iﬂg SRR faplesige}e) R the erect
configuration (Figure 11a) during motion. Pivoting the Seat (13) and the steering mechanism (8) together
enables 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 19g-19l, 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 (106). In the collapsed configuration the rear wheel (6) is thereby

contained entirely within the vertical (105), longitudinal (104) and lateral (106) boundary
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the use of a single securing latch (45). Figures 14a-14e and Figures 15a-15e show the first preferred
embodiment of the cycle (1) in the erect (Figures 14a-14e) and collapsed (Figures 15a-15e)
configurations. The fold axes (40, 41, 42, 43, 44) of the first embodiment in figures 1-17 are generally
similar to those of the second embodiment shown in Figures 8-13 and differ only in that the second fold
axis (41) about which the rear wheel (6) folds is orientated in the vertical plane at an angle of
approximatelykixty détreésto wiori ¢btanyhiesrdfoecciyelaviEpis (3priylebllEtisehe defitbftld saise(41) thus
allows the reayowp%eédga aoapﬂjgefp&ﬁrwﬂgg%é?)é)ph\égﬂng out of the longitudinal plane of the cycle (1) and
then returning into the plane of the cycle (1) and inserted into the aperture (39) in the front wheel (5). This
second fold a}gs 41)2%31 ZBF ore IearI seen tW F| ﬁS Hren he c 41 |s |n the coLagsed
conflguratlon &N in the colia psgg Lo guratlon s I(t g re é)cy occuples a
significantly shrigiies o ahmgmremle@es@qwesaa@@@ﬂd a*ﬂ@ﬁhﬂewmeria’i@tainbggedading The

scale of the cyglgddl)1eatye)tes @ﬁb&?’dHt WHEéﬁ’(’S}'Qﬁ& (ekhds %WII‘%&%J& %ﬁﬁé‘r@%l‘tﬁéﬂrﬁt\éﬂngs shown
in Figure 16 where the rider %11{3 is showg and car the cy(i? iz %a strap 150) attached to
BB e B B (0 g

the cycle (1). FFRASISITIAR A d gy Pﬁb?ﬁ (ifrheltgz Hrf’d% A W'&'nhe tFalSsed
configuration bodty lbierdefinedidy alaudsoftio®)ox’ el tmre mhﬂelrilé)naredrdwmachg@themtermdremlties

Comparable Guhoid XQIMBES AL Grinalie f9r ﬁé&@dogt%%d??@i%&)ﬁ?tﬁ&%ﬂé’&ﬂ%‘ééqﬂé%@'ﬂ% the wheels

(5, 6), steering mechanism (8) and frame (2) assemblies. Comparison of the chan%;es in the posrtlons of
the planes for?ﬁ?fﬁg“fh‘eeb&eé SO REL O YETRURF"EAARREVEER 4% TREHARIFE of the

collapsed cyctesidgpe plaseshown. 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), demaggaémamaagﬁ@wQmaarérﬂealetﬁerah@e;kréemca!rb@uﬂs@maﬂaﬁggeaeéﬁ@@maf located at

longitudinal, | erala f t| al extremijties.of the cycle (1) and the frant wh heel (6), steering
mechanism ( ) seat% %)f{ r"z‘:’trrr?ear(fLel\ha Vit ug Ija/y itk 'cgarltr)emearrr]trheéglmlg egl(f)an(g?tltj(tf Ral Vettical and

lateral bound@Bafainee ufttieerdasnvieyldaigres do(Byarhetdnesr€1 P93 pwetiepdindefirrgipbybewdeneral, vertical

and longitudingd exirRmitiss: gggqtpar,ﬁ}%,eéy@ging annular tyre incorporated in each of the front (5) and
rear (6) wheels. The sequence in which the cycle (1) is reconfigured from the erect to collapsed

conflguratlonﬁsac&e%rwﬁ/&ltop%r}%lpsrzt r%e% em}l%? &g&soghgv&? U]dgg)gli“ ﬁ] #1 89 delevatlon

and plan view respective s me previous e cyc 1) Is con gure to collapse from the erect
riding configuiiier&Sithe collapsed configuration by pivoting the steering mechanism (8), front wheel (5),
rear wheel (6), seat (13) and frame (2) into mutually closer proximity.

e above seat — direct;

e above seat — indirect;
e Dbelow seat - direct, and
e Dbelow 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 (8), including

handlebars (9) and stem (10) positioned below and rearward of the seat (13). However, to
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It will be appreciated that the sequential order in which the respective cycle components are repositioned
may vary. However, one preferred method by which the cycle (1) is collapsed, and as shown in Figures
17-18 includes the following sequence: 1) Pivoting of the footrests (12) about the fifth fold axes (44) and
inserting 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) glimipates potential NISFErepea IR (e ddRiRRLINSY A€ SRIHIADRRYEIS (1) 2)

Pivoting of the front wheel (5) and frame (2) together about the first fold axis (40) such that the

longitudinal (f@4)=adttibater@) Gty bistahdadty48poieboétine frontovine elesintespe CtR)ehapbvertap a region
between the frame lateral (111) and longitudinal (110) boundary planes. The front wheel (5) and frame

(2) are pivoté&"?85@?ﬁé?'?orﬁ?§8)rft°é%’c‘)‘?ﬁdﬁ%fsth%"l'?ﬁ?ﬂ%ﬂ‘é’eIiQWHPHiHW@?cﬂHé%H@éﬂ%‘@? Provided on

the underside-gf,fbe framen@hashisb4ENg) ofrhexigadauneehtfianslirBs(biRaRter s UHthe second
fold axis (41) such that the lateral (109) and longitudinal (107) boundary planes of the rear wheel (6)

respectively dasdaiipa (€Q)idrabetisedaiefeantevivad|dbeeral ¢1LIOB)Ebd " (hginddirab(ie04)dsoandary planes

and therefore also the fra}mae I&%%gl él)%%)r%gsl%n@%ug%n cIzl rr( aoi%lﬁcs)'q ’%ggaglcﬁerrbe%sh 54 ?Ei\dg%iré%of the

. HaSS aro g |
steering mec anlsmLf and trame together apout a axis suc eering

mechanism siere{1Rd impesdtiemegripside)anlengitsinianaliob(iH)rigethe fy anr dRiutheselngpisiventing the
steering mechanism (8) and the attached steering fork (7) from rotation about the secondary axis (18)

relative to the'®arRe @Y%%Jﬁﬁ@ﬁ@'gf@éﬁﬁ@fimM%ﬁﬁﬁI@l?a?§c(‘§)daﬁ§mcﬁmﬁfﬂﬁﬁ"ﬁ&d axis (43)
together tow ﬁ%&%ﬁ%ﬁ@ﬁ%} hendiRRarBdshiae-rapalle s/ R HRJEROTUIRRRH g Floser mutual

proximity with the frame (2) by pivoting about the fourt d axis'(43) and inserting Into mating frame
handlebar resesses (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.

In a complimentary manner to conventional cycles, the ends of the bar end grips (46) also
provide a convenient position to place any cycle controls, such as brakes, throttle (for

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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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
collapsing 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 appreciated that the stability of the cycle (1)

isi ired during th lJapsi if the frgnt wh 5) and steering fork (7 lloyved to rotat
recly about 1S CURHAGLHELS CPRGL RGBSt { NI ARURa oGy iR (2) ancr

front wheel (549 tBRIOMESNOWIING AGIHIENEEEERS haRNePa B diasAcptSYigdieativaly dagkathe front
wheel (5) from such unwanted rotating. As can be seen in figures 17 and 18, using these methods to

reposition the*@Siies (e aryatien RyIIRpsEgcorFRIGABRS eIt TRgReTeopRsipR &It sY, sdariiheel (6),
steering mechani 8 m | being repositioned into mutually claser proximisy whilst
maitaining 4 OB Gl neede e R4S Laaed M aa 885 BREHA R So1) ana
vertical (102)demuntteryiqees esgidousnvanhdRectiony weaein(dh 8ahuhpel(@s siegtiagimethanism (8),
seat (13) and frame (2) are all repositioned into mutually closer proximity such that the longitudinal (101),
ateral (103) SHRP LA FL0PS) L5150 GEHIAR) PR AR o BB ROR BB BBIETH Wootrests (12)

may be individually.fleploysd inteirdidineinosiisnaxianrladsubshntipbypemandicuardadie plane of

the front wheel (5), or folded upright and inserted into mating recesses (16), substantially flush with the
front wheel stefaseanbefipottestsde ) entegibpeotadydybare ogetieetimichetleatrthey disthucticss and lower

simultaneously by maving either footrest (12), thereby reducing the number, of steps required to collapse
the cycle (1) Pglg%%%qﬂ%?él&gW£8f&?ﬁ%ré%th§%s \k//hlch wmﬂg hinder mounting anopglsmguntlng

of the cycle (1) and provide an entanglement hazard during collision or rapid deceleration

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 third fold axis (42) that is displaced from the steering axis (18), as shown
more clearly in Figure 14. 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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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 17 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
17a-17f, there is a significant reduction in the distance between the vertical boundary planes (102) and

between the lorgindisal heiadasepingesiligihidnenThe @yctestl cisupregnbguird timwdheiarect
configuration (Figure 17a) to the collapsed configuration (Figure 17f). Figures 18a-18f show the same
cequonce ac PR AL T 38 Aodh BHER A0 SHBRHERE (U AR G SRR Ptne atoral

boundary planes (103) and between the longitudinal boundary planes (101). It can thus be seen that by
repositioning \Werfrthetsigesiad (Rcheaiswheed(@pastdeliag nootibemitin (@iisebtyll3penadateamis (2) into
mutually closgr imp pinati | 4 longitudi ral (103) and
vertical (102)%&@%%%%%%&%@?1gg@%ﬁﬁ?@%@éﬁ%gs\%Iﬁér];lré#c%&%ll(ﬂ%. %Q\%!h%a%go %ﬁ%ﬁr@ﬁae?ed that by
repositioningtjasdigharef(f elafthersieation dertcyéle Waulsipoamtainbetite seatantendsot sliemelefined by

ihe evole bousdapnRngs i flsaseuce i use 1Al Sshahe veilAlG0R, JOR s ongiudina

(104, 107) boundary planes of the front rear (6) wheels during the cycle collapsing sequence. The
cycle (1) is cohfigarediguthaPatiepesitidmang 8whow attiehefer (BYpIing (eAx ivtedp(6) aheopaiutually closer

proximity when sallansing Iesulls i ey iBical(l8) and ipogitydinal (0D hauarary planes of the rear

wheel (6) being located Iin a region betweenthe front wheel vertical (105) and longitudinal (104) boundary
planes respetaietaieRotkiel@®ibet ke aiaichrageriMahaRigufes amytohidhe epdlef(hindiabsssc@hfigured such
that repositiopjpg.qf e drantwheel (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 bounda%é)ilanes (106). In the collapsed configuration the rear wheel (6) is thereby contained

entirely withirf B8 08X EB%) RiBRbaRATRIGAPhfdtiaRaralitefos) BanaaKnee! (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 an alternative transfer coupling (51) embodiment, 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 (7).

Figure 22e 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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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 20a-20f show plan views of the cycle (1) during the collapsing
sequence while Figures 20g-201 show front elevations. Figures 20a-201 also shows the lateral boundary
planes (106, 111) of the front wheel (5) and frame (2). It will be readily apparent that the repositioning of
the front wheel (5) and frame (2) into mutually closer proximity results in both lateral boundary planes

(106) of the f¥8’ﬂ’a¥%@§t§'t@rﬁb’x‘?&#ﬁ&ﬂ'@&ﬁe@@@lﬁ&ﬁ%ﬁgﬁﬁsﬁ% IS R AR, BIRIPHELLL)-

Indeed, at each stage of the collapsing sequence, the front wheel lateral boundary planes (106) overlap
the region befhnwatewltbel fiamadatdiral lbeardanhgtanesi(kish). eigtsrebelta-@lkghcandiraderfsite views of the
cycle (1) during the collapsing sequence while Figures 21g-211 show rear elevations. In a similar manner

to Figures 21 %ﬁ%"e{hg‘%@ﬁ%@gﬁscﬁ%ﬂsé%Bﬁ?ﬂ{éoPé‘SF%ﬁ%’&( PR RPBSLRBRAPAEHER PibBRbverlapping a
region betwegp {he Eamenateialdosdaty flsrerid LibrARdgscribadiraprousls e)cipsigmiing may be
subdivided into the following broad categories; above seat - direct; above seat - indirect; below seat -
direct, and steering mechanisms lend themselves to compaction when folding the cycle, whilst

presenting minimal obstruction or entanglement hazard in the event of a crash or emergency

dismount. The movements associated with such alternative steering mechanisms may be

configured to provide a range of unorthodox physical exercises for a rider in comparison to

movements of conventional handlebars in a substantially horizontal plane.

It will also be appreciated that numerous alternative handlebar (9) configurations may be
used and five examples are shown in Figures 23a-23e, overlaying a preferred embodiment

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 shows a pair of handlebars (9) that are positioned 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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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 (8), including handlebars (9) and stem (10) positioned below
and rearward of the seat (13). However, to generate the necessary degree of rotation of the front wheel

(5), the arc cigy 'Bﬁﬂé?iﬁgé’%(é@i 2%51?9&%%@ SRS dinialiend r(?(é?anJ‘E%r?égﬁBr(&i% fo.fhe gteering axis

(18) may be an uncom for some riders. Consequently, in embodiments such as that shown
in Figures 1-2drithechandictxied Ieaireoesde actedstthictbidesoandr @rd theribogsudniaaxénd hisadgrips' (46)
that extend from the outer end of each of handlebar (9) and are orientated to pass around the outside of
the riders thighS'S1@IP IlB e RS MARTRebar configuration places the bar end handgrips (46) in closer
proximity to the rider (11) throughout the range of steering movement. The handlebar configuration of the

first and seconrid@ebs¢gnenishimaeplaseas) therhsiuielaen®haidiripidea) pasitoowanaaaessoby the
broadest range of rider (11? stature. In a complimentary manner to conventional cycles, the ends of the

bar end grips ‘@8'f 6o riAER S @bAMRHiIBNREBSRIE RS Mracrdal ARG SR BB Ekes, throttle

(for externallysggwered embodiments) lights and so forth.

Figure 23d shows an embodiment with a collapsible, above-seat, direct handlebar
configuration (67) similar to that shown in Figure 23a but having a handlebar stem (10) that
is pivotable relative to the frame (2) to allow the handlebars (9) to be folded downwards in
the collapsed configuration to reduce cycle volume. The stem (10) is curved to lie along the
frame (2) and front wheel (5) in the collapsed configuration. However, this handlebar
configuration still has the aforementioned disadvantages of conventional above seat cycle

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 reduced 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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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 413 in gperative contact with the steering fork (7) (via
handlebars (QIféﬂt tgtﬁ]&sﬁﬁﬁf%m‘)&% i @&5 V\&\%%rr?ét&ne 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 (28w egdieoto gipnedtaied abisl thee dein dhetrtaech smbodfacan(S6lewhanl fhexaypler(1dng stationary.
The handlebars (9) (includinrq any and bar end grips (46) extend Iateralléouts_ide the width of the rider's

torso to a sufficHPES A IBMAGT R MARE (B B BGiEY HEGE SRR e "LeaiN L 5P & steering fork
(7) to steer theaoyelgeklnvbiiRSPefnavithingasx searbaitBrs i@%‘i’%r\?ﬁﬂ%g%dwd'I')bﬁg?%afent that
y

this handlebar location provides a very natural position for operation e rider's relaxed arms in an
unstressed pegitiene@ittibrssaengf mreshriviéansstaetiog(26 the fieidhdiebars ¢e) enakeislodanétoearward of
the rider's shins (47) and pelow the rider's thighs . The steering mechanism (8) thus provides a cycle
(1) with & scl SR R CO08 PR oA A Reer L o LU o Enesiier (11) na

their feet (28 hprsitieneshmiutbefagiiwatsdisfactte stemnng mechanism (8) is located below and behind
the rider's entire body and thereby ensures that there are no obstructions or encumbrances forward of the

ider's | ich Id hind ' ddi ti f th I d id tangl t
nazard durind GG ARPURLe LTSGR AL onERHod BlEVASL S)PAUEANG Aoy S0 bariaty or

fully effected ihyefiRridarerxsDe REANaEINASORHRSE) With aeirailecatieshapdaariientratggl (5) to

provide steering input. It can be easily contemplated however that solely using the footrests (12) for
steering obvitAI¥shewitiied igreatétldesttesivgnsing dordrgyierapeiivielgr tabthafiarbeies(dp) Theehandlebars

(9), stem (10) and se t@S are_centrally mounte fram é@%f r rotation. about a. third fold axis (42)
it 1 cisplad O e A e g ) e e B A TP e (o) e

connected to(tl?e steetingototicé (Bdyithecsirmimg 16 wwhicihexitesd S Heomariie SietiongaaxiséiSisto the
handlebars (9). The stem (10) is connected to the steering fork (7) by a universal joint (50) enclosed
within the fram@ @), FRewRivigEs 18] a0 R resrps iRl rBrstRIng RS THAM NS SRR bV &R grips (46),

handlebars (%mgb%@gég(;&%&t f,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
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
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change the direction of handlebar rotation to correspond with the desired front wheel rotation as in
indirect steering configurations. The universal coupling (50) also allows both the stem (10) and the seat
(13) to pivot about the same third fold axis (42) during collapsing. When the steering mechanism handle
bars (9) are configured to rotate about a separate axis to the steering axis (18) a transfer coupling is used
to transfer the rotational movement of the handlebars (9) to the steering fork (7) whilst maintaining the

congruence Rere (bedotien diierion gl seAgilc R Ghris i IRG R BRlR? P%' qppter

couplings (51) are shown in Figure 22. Figures 2Z2a and 22b show a transfer coupling (51) in'the form of a
pair of substarttellarearateitieaodgs(@2 attathed tarstubsn b3k teckted toa foppesig sides of a rotatable
collar (54) at the quaternary pivot axis (49) about which a pair of handlebars (9) rotate to effect steering.
Rotational mbugheemossithe traintitab dnswigydssircanainistsavtoithiaduers AseaIq3hich thepgetivets (52) also

being attachegiat eir opposing ends to correspopding stups B%m tached tg the top portion of the
ctoenng fork (0} FipUER 7 &) S50 G R A o AL B AR Rro P A (BT Bmpodiment,

in the form ofiboarbisidated §akagedibyfoaiatitomesccrtiadisikeépbdtmensdrained 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 stgesingiBreBReHea. (fri@we2de 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 pxig(§&)idRevhecsteqita@ asis (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 aboyf ai@iaragty sxiniétIdRradtaesRkeskged rotational movement of the steering fork (7)
about the secondary axis (18). It will be readily appreciated numerous further alternative configurations

may be employeq smaller rear wheel (figure 27d), and
e) larger rear wheel (figure 27e).

In each of the aforementioned embodiments shown in Figure 27, the front wheel (5) is larger
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) is 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 28a and figure
28b, whereby the cycle (1) wheelbase is increased by extending the rear (4) and front frame

portion (3) respectively.

Figure 28b 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 folded.
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to translate the movement of the steering mechanisms into corresponding movement of the front wheel
(5) including geared shafts, universal joints, belts, pulleys and so forth. Moreover, the steering mechanism
need not necessarily be a pair of handlebars (9) but may be formed from, levers, pulleys, cable with user
handles and the like. Such non-rigid steering mechanisms lend themselves to compaction when folding

th le, whilst ti inimal obstructi tanglement h din th t of h
emergoncy ML AL T oD RHES M5 L o MR SRLeA g ThEEHe I may be

configured togperyvde sadange MbuwaosERaslWRAYSIcal QXREFIRS THnactidelitheamparisphidawsovements of
conventional handlebars in a substantially horizontal plane. It will also be appreciated that numerous

alternative hafldle&p (9o reiigerdiibmsayidssha (raeamieriDaseriprRs e ccampwialle FReeres 23a-23e,
overlaying a preferr diment of r t invention cycle. (1).shawn in phantom for. comparison
purposes. Fig e T B S e e e o

conventional eyeheshanm ebrks coitipseaentiiajustgion (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 conventignal cycle handlebar confjgurations in the eyent of a rapid
Gismount, Fig e b S i O B B e S BB B B O AR SESF (13) anc
extend orthogenmlyrdtiens sierail AppahisgCrsiigiiatiandaast manneife adyactagesef prlgsktseat
steering together with more simplified, compactable handlebars (9). However, this reduces the possible
steering arc d¥#qfder'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/pipyisiprRfibay SREVSTIRSEHigx&dHdGEker sidaPbEhsptiseLis ey altawiibe rider to
scribe a steering arc of more than 180 degrees with each hand capable of holding a corresponding bar
end grip (46)3Rerr etinthiaepitorenn Ame i afiest dergtsaid. over the longitudinal axis of the cycle frame
(2) to the opposing side. Figure 23c shows handlebars (9) with short bar end handgrips (46) that allow the

rider to rotaterfhe hanmlehassich ahsstindataehawn thanghessiraishunandishass (hehaua (5 figure 23b.

Figure 23d shows an embodiment with a collapsible, above-seat, direct handlebar configuration (67)
similar to thatv$hawrpariiguikd PBavbishHawiregravhasld@barmsetad Tohehealizpprbtabliguwtitivet to the frame

()10 allow the endibars () o be flded donnualgs [ Jhe collageed confauation ofedyce cycle

volume. The &tem (.aL%lB IS'Curved to lie along the frame (2) an n e nthe col?é%ssend
configurationinkishievesatitisiignairhameaofiglsating istlehasiheragrementiened digasyantages of
conventional above seat cycle handlebar configurations during riding.
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 (76) at the top front and rear of the
front wheel (5). Two of the bearings (77) are located at the bottom of the front wheel (5)
where the tyre (73) engages the terrain surface to accommodate the additional load
experienced at this portion of the wheel rim (74). The rim portion (74) and tyre (73) are thus

rotatable about
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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 reduced available mechanical
torque. Another embodiment is shown in Figure 24 of a steering mechanism (8) utilising handlebars (9)
attached to atiséesen(kO)dhiah iy Pivotablieapathg guatemary 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 i DRSO AHIR0 EPREGHIN AL HARSIEIR e BYQUnBIANeE L S Flgyre 240) o

the handlebar end grips out the quaternary axi ational movement of t teering fork (7)
about the steleait@xis §)18). Wiicts e riderimayppstiar ()i rbiatatiyreotedripestchentirgther side of

the frame 10 g, e SRR (DO LIAREL ) il SRR e AR ER e e

demonstrate ments are merely exemplary and numerous altern odiments may be
configured tovgrtorposesertitnariperimpelctheffthet preese (b)irndrafiows The &rin(AReatiacied denbodiments

(not shown), ghe exeles (1 maydie gAYt StERrINGOISHhRRISHS AGUnASIBe, g, (@ and/or rear

(6) wheels. It will be readily understood by one skilled in the art however, that rear-wheel cycle steering is
very difficult ftrogeffigiMeet astitesrdsdidefaiinzergbiltyding alwsistalsy@Nitusly cengrdipsttiand second

preferred empadiments af &ieipres %ﬂtAHXﬁ,QFiﬂQnBQ‘@f; ShiRNaiAY RAIGHRIS LAMS dfde il & central

section shaped with a recess (69) (shown in Figure 14) corresponding to the outer perimeter of the front
wheel (5). Theitfram avheldr @tasdheadrargbaest4kddesq IHtichtanadn fi§urnd slofe($eiaeivyy the

footrests (12} agd anAReEiure (AN TosdaRINAg teeRs skl (Bidhe daree)alsadas sagesses (70,

71) (shown in figure 14) capable of respectively accepting insertion of the stem (10) and handlebars (9)
respectively VoigiestAeosttimbedrnge(dhlapBeotferrodior s58risidlysipiferely profitasitipatiechied outer

portion of thqér&@t&gﬂg@bgﬁ}op(%q ﬁ??BﬁﬁBﬂt%WMi%le}iQ? (qp)t_)reciated that alternative frame
[ I

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 tuBuf2 HahAed SPRUSHREFERSHE e Eents. o BR S ERAOLIFRBIR ey 2B iiAhRaY Ebnfiguration,
the front (5) anetéerangao(@rythealonascharaniEn)reditarpbeotnel aogsidedhesframeopd) éhgeihan inserted
into recesses in the frame 82). Figure 26 shows another alternative embodiment where the front (5) and
rear (6) WheéIQ'aPé preferred embodiments described herein, 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 (82) is activated. The electric motor (82) is located
eccentric to the primary axis (17) about which the front wheel (5) rotates and is connected

to rotate the drive gear (85) about an axis that is parallel to and rearward of the
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identically sized and the frame is laterally asymmetric where the front (5) and/or rear (6) wheel are
pivotable alongside each other, rather than inserted into the frame (2). Further possible variations in
wheel size are shown in Figures 27a-27e which respectively show the wheel-size variations relative to the
second cycle embodiment shown in phantom. In comparison to said second embodiment, these
variations respectively show: a) smaller front wheel (figure 27a); b) larger front wheel (figure 27b); c)

?fiigﬂi:fggg’ SPIANEY, LRt YA CR! AHAHLR & ML OBIALAT (RR KOS ALAR Afcdh AR Rl ear wheel

be rotatably engaged via an intermediate gear to a drive gear to drive the rotatable outer
rim. The outer rim and drive gear may both be configured with a toothed engagement

interface, or a smooth frictional contact.

To further ensure the collapsed cycle presents a sleek, sealed cycle free from exposed
chains, belts, gears and the like, the outer rim portion (74) and associated drive mechanism
(38) are enclosed in a common housing formed as part of the centre portion (76) of the front
wheel assembly (5) with the steering fork (7) being attached to this housing (76). Also
accommodated in the housing (76) is an electrical power source (86) (e.g. a battery or fuel
cell) and control circuitry (87) for respectively powering and controlling the electric motor
(82). The control circuitry (87) is operatively connected to an accelerator (and optionally a

brake) controls (not shown) operable by the rider (11).

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 placement 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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In each of the aforementioned embodiments shown in Figure 27, the front wheel (5) is larger 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) is 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 28a an fiayre, 28, ywhereby the cule. (1) wheslhase isinereased by,extending the ear (4) and

e
front frame portion (3) respectively. Figure 280b shows one embodiment of a cycle (1) with a’relatively
elongated franrel (&)ahitd arstednmgediientMd)eam direth deaesipddiadevitangledimarothisicp thpanatle second
embodiment (shown in phantom). This configuration thus provides a cycle (1) with a longer wheel-base

which may be?SIRReieR igHsieehRBEEA i ERfoIRE oY 0P LSl (r@%ﬁ‘séf-?)i?ﬁfé\}%rtf‘ﬂw%r?&ﬁaer frame of

the cycle (1) rgsylts iRyarlarger volume when folded. Figure 28a shows an embodiment of a cycle (1) with
a similar length wheel-base as the cycle (1) shown in Figure 28b but with a rear wheel (6) connected to
the frame (2) via two fold axes. This cycle (fl) rovides a longer wheel-base than the comparable second

embodiment {SHOWA R BREISEABAPANG L 18T R e KR HERH PO G B PRIV dTBMme when in
the collapsed,canfigurajion. bwilthyz he readilyapraeiinas vangHors:aPedRada e frame and

wheel configurations without departing from the scope of the inventive aspects of the present invention.
While not exphedtiarssrovimairapiptelsigutas, thearytolqth) theafyobe (6ptiom adigr fitledheitls frose@analéor rear

brakes of known %ﬁ)e to effect(ijwj:‘feleratiﬂybgr. The pres Pt invention embodiments shown in Figures 1-37
R 55 i (e e

have a hubleS4'f ?(i%@%mﬁﬁ AN MR RS Sheel (6) is inserted in the

collapsed configuration. It will be appreciated that numerous hubless wheel designs may be utilised with
the present invigntoa] panbeslarly erhiesdiempleyedcaddiie) laihes &rduat nvirein(Sh (8B vetied igeneral the
hubless front wheel (5) will have a tyre (73) extending about an annular outer wheel rim portion (74) that

is rotatable or"GdarMGS 3RS BFGRBE M EHRNRE S8 SRR RRE U LR ST HEFIB NS B) BRthe front
wheel (5) whighids £ANPESIRALPHRRSIRRHRSSANBSY ban be coupled to the annular rim portion (74) in

numerous ways which will be discussed further below.

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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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 (76) at the top front and rear of the front wheel (5). Two of the bearings (77)
are located at the bottom of the front wheel (5) where the tyre (73) engages the terrain surface to
accommodate the additional load experienced at this portion of the wheel rim (74). The rim portion (74)
and tyre (73) b t t ortign. ( t I IS - hubless
front wheel (5%er igﬁ\l‘\c}ﬁ %ﬁ%@ eﬁ%ﬁdq#ﬂgr?ﬁﬁ%?gﬁregs%gr& aﬁgaéa(‘)pt? ésnfﬁogﬁ%ngg @'ﬁr@g %y-é)ggn which the
annular rim pottiest(fd)its rietétad osugpeattieth Adegeradanndgshe’ 8parevheehidyl Suttheatgpdibnt, rear and
bottom of the frant wheel (5). Figure 30b shows a vertical cross-section of a portion of the front wheel (5)

and shows tHEHe 8P URLRRA SRYPMESERMURPYIRT SUPRIST BFiA YT RRILH FIRE HiIRAWHESHHBR®N (74) has
two lateral an%lélb,fmg% %%Lﬁlg%m@t@c@é}ﬁisﬁig&wgp'{na@gﬁmwm@m@ular slots (80) in the centre

portion circumference. Similarly, an annular flange (81) on the centre portion circumference mates with an
annular slot on the rim Eortion (74). These mating flanges (79) and slots (80) serve to guide and retain the

rim portion (749 4Both IR B BATHGRLTBT A4ARBAA"SIRBATPA) FbtaRecsBLYTE BBaliEs (78). The
rim portion (T {Ay5sideanisaned dptaraEA dRBthiR lARIMEATNGTP) Yerpiptiomabout the

primary axis (17). In the tirst and second preferred embodiments of the present invention the cycle (1) has
an externallygseeverlyd 38 veoupiechianiseno(88) tinat driva shbdrérontivehie @) (6) ¢bqotoptitidreadytoke (1). In

ferred embodi ihed herein, the dfri hanism (38) includ lectric motor (82)
P otmtect i (98 N S 38 oA TR L h RS KT of RIS Gt ST (78 Lomever, it

should be appsgjaded shat @i Bl RPHRIPREREIRE s PUSIeLTHCIRa i SORHICIANEHVE engine may
also be utilised. The drive mechanism (38) in use with the cycle (1) is shown schematically in Figure 31a
and includes HANKIERHTFRORISIBPPALVIRG 8O RACET)CCiviNeatddeiallal telthe M)y mrsdihghaging drive

gear (85) thayis, coupledio e fran whee! dupertion (i) 0 efiect ot whselpolation e the electric
motor (82) is activated. The electric’motor (5% IS Tocated eccentric to 1he primary axis ?Haﬁ about which

the front wheed(Sihgaiaeia ardrisncanseciedtopatrie wheitlpie geani$o) abodiraasaximtbaivicnparallel to
and rearward of the primary axis (17). In an alternative embodiment (not shown) the drive mechanism
(38) could be'8t EAYagetrne uishdrave distirgeWithotRedFider ge4ah il tHeerSfatadie outer rim.
The outer ri@&&%&r&v&g@%pm both be configured with a toothed engagement interface, or a smooth
frictional contact.

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 (7) 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 (52) may be configured (not shown) to operate
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To further ensure the collapsed cycle presents a sleek, sealed cycle free from exposed chains, belts,
gears and the like, the outer rim portion (74) and associated drive mechanism (38) are enclosed in a
common housing formed as part of the centre portion (76) of the front wheel assembly (5) with the
steering fork (7) being attached to this housing (76). Also accommodated in the housing (76) is an
electrical power source (86) (e.g. a battery or fuel cell) and control circuitry (87) for respectively powering
and controlli e electri I : Totl] I ratiyel .an accelerator
(and optiona?@tﬁwgﬁaﬁ?}q%%ﬂ%?sf(%ﬁééﬁ}%r%? omggr%ﬁbIgﬁggﬁsgzrl%gﬁ%%ﬁﬁ‘hge}'(%%%rlkgs?ﬁggﬁ?\llv eel (5) of the
cycle (1) coniteethMiithuees altapstifde poienifardriogrnwizebsonfiglapsion emhbleseodighfieanitye smaller
frame to be utilised which may be specifically configured to mate with the collapsed wheel-in-wheel

configuration"WREoVEFera8e it §aRACES, HN5h e FERHIABI GGy AP I RYid05Fi2408l8 PR 14 electric
batteries thatgre gaiak)enel-RumgtiRehIaR S HOVBLIIY AREEBIE Le5lRg4ER. 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 motof (&5 WithsAWSHEy (W sed R RIFNer S apiies REGelaRsIFgneWRE EDGIfve of the
cycle (1) enabies,gi e AARE LS HBRLIPHE WBREISTAR dd el eriisand lkalsa simpliiying the
dimensional, structural and geometric requirements for the frame (2). However, driving the front wheel (5)
directly by placeineiyt ofttheathivetimecmanism {88)eat2henptie sagnaexisedénptacessbonwstrairtte on the
maximum practical wheel §,ize, seating position and manoeuvrability. Therefore, the eccentric placement
of the drive nf A DPASSEd Hése shortcomings and enables an optimised front wheel size to be
employed without compromising the most ergonomically efficient placement and size of the foot rests (12)
with respect fidireg8sandsaod fineheidemdbdineuld bietlsp presiatéd baive e yhivht thhdraatvE)dsive
configurations are also possible. For example, the cg:le (1) could be configured with a single

externally-pof/EFREaMATR FRRRAARTIRthat AR RIS FoRRrSd BHIRSRRS O FEPE) M APH6) wheels or

separate drivgmeeRRRMRPWE) Pawe Lt fiRHb P ARG sEAMEGVREIS if IgdFe 33 Beshws one
embodiment of a cycle (1) with a drive mechanism (38) provided in the form of a pedal crank mechanism

(88) rotatabléhgbhireiin@axivesbaerinthic andthaspeiiatay dsds(er) colinkdidscrinekl niecthanighe\(88) can be
coupled to the gnnular rim portion.(74).in numerous ways which wil|. be digcussed further below. Figure
26 Shows 2 B (o Lo B U S A AR o IR S et SV 059, B Figure 31
with the pedahsiamemecdanisrs (88) pidriavte dtes Thiy enfiguision abews the wgeinte us@ either or
both drive mechanisms (82, 88) to power the cycle (1). Typically, the use of an additional drive
mechanism RMNSEPREAENGEHIE iR asPERivE heeisHIRgiANe.g. an electric drive mechanism (82)
supplementing the pedal-powered drive mechanism (88) or vice versa. Such a supplementary drive

mechanism mayipssighsheibar it SarP aseanisrrbaptisnalbhapriyiauwes o Biavide satardation
and/or electromotive power generation during descents and/or braking. Another alternative drive

mechanism dOA¢RANANCIVGS 8RGWAINSIFEJIPEB2 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 disp dr85a throltent wige! (P) wid JRoYARIBRSHVESH: YBRE &Ry oxueieRstians (90). The
pedal crank (88) pivots about a centre pivot (91) and reciprocates a cam (not shown) connected to a drive
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 35¢ 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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gear (not shown) which is in turn coupled to the front wheel rim (not shown). The linear footrest motion is
thus converted into rotary motion of the front wheel (5). Such a 'pedal-assist' configuration may be used to
provide supplementary motive force without requiring a large protruding pedal crank mechanism such as
that shown in Figure 31c. Figure 33 shows a cycle (1) according to another embodiment of the present

invention. This cycle (1) is pedal-powered ,tBe rider and has a front wheel (5) with a pedal crank
assembly (88) él!rﬁ?e t8" @%Yu?&rerﬂ%%ez%ﬁ RO WREEVEY T %t OFol ?iérﬁ%f(%).e%ﬁfae“r fim (74)
from rider rotagjoprabidie RedRbeGRl (§8iudda Pedal FankaspemitsiSs) npaoemnnedoégpair of pedals

(92) mounted on opposing sides of the front wheel (5) on a crank shaft (93) positioned on an axis
eccentric frorpieamrpparENe P CHid prrAEGY BUesClTBY eTHRiIgatianc ki s Wby (e )dy liffl®sed within a
substantially annular drive m ism.housing (76).in.the-front ytheel centre portion which prevents any
oil and dirt as%&r:la e vﬁ&%r{ﬂ%ﬁg&ﬂe@gﬂ%@gé{ﬁ%96%80 ;ﬂ om %%ﬁ gqc \%ﬂ gﬁf’e rider, either during use or
in its collapsed configuration. Steering input from the rider is effected via a steering mechanism in the
form of handlebaese@bpiiroeall piditace S .16 tae frasrefoiheoteidinnaddtichthe arsaaprxi9ING). The

handlebars (9 are (I:rPHPIed to the steerin Lorlﬁrgn} \‘{(}6 altr%nsfgr 8988.1\',” n r¥h% form %1; t'ﬁﬁreoe‘fjs (52). The

steering fork (7)1S attac%é%ﬂvéla[@pgﬁ'r?ﬂlar hc‘?usmg %? with the &rms of the %rl%n(w 6assmg either side of

the front wheghdsthavahdewil] Brarereibsmpnrrciatgd thakaniasyioraaisie cepligwatiesongthythe fork (7)
attached to a single side of the front wheel (5) is also possible. The rear wheel (6) is rotatably attached to

the rear fram@?%m).ﬁx'(ﬁlfﬁtf@@dﬂéh%%f%@éﬁi‘d@%ig“@l@ﬁ%%%‘&@%ﬁbﬁ%ﬁ%&@%gﬁ%chanism (as
shown in the &J@Q&%ﬁ@ﬁﬂfy‘%ﬁﬁt‘g\%efr%ﬁ?ee@?gﬁog E%%‘%r{ﬁgsf{ﬂ%?@ﬁr&)vrﬁv%g'5‘3&%{?% ;);%I%glcceleratmn

and deceleration e cyc . It will be appreciate e transfer coupling ay be configured
(not shown) tolampererie altthpmosiqe tioredddifn firathe EXpics fuitivequendteacettiocd steetmesaftdcthe cycle (1)
minimising external fixtures and other potential encumbrances to coIIapsina and transport. To provide

intuitive steet§eI? I IFRBSHEFMHEPHIE HIPERIBA" b FBRIbASY IHe RANGHABR L (BPiS' P48 by the
steering memba{tRiEIfIgthAd &raustng Hhsnaeayerse rotation.

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 (17) suffer from the effects of torque steer, particularly when starting from
rest. Thus, displacing the pedal crank (96) 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 (96) 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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Figure 34 shows for completeness, the associated sequence of collapsing of the cycle embodiment in
figure 33, whereby the front (5) and rear wheels (6) pivot into closer mutual proximity with each other and
the frame (2) in the same sequence as shown in the embodiment in figures 11 -12. 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 embOd'm‘?ﬁ‘EﬁéE\%WJbﬁ'ﬂélﬂ‘éh%\ﬁﬁ RRABUES SRSHIREHNRHAS $EADIE N ABAMRSPEAIRY LADRIST coupling

described in the above embodiments to be omitted to provide a simplified configuration. Steering is
provided by inpuofifoad theotmmen'slfdet (28) anthiigrd ate28Y tmkiie peaaltbegminél prixgath)elheth
corresponding shifts in the_user's Weed%r)ht distribution. It will be appreciated the same steering methods

could be empRSREN K ERelRrat 1989 e tIea R, Wirs! &) LI SR Ei§EFE A Yhows a cycle
(/) with an articiationAqsy) (@) dmenesjately aiacemtiiesRiashmaRk ot theorbiaerk(® dn the frame

(2) while figure 35b) shows an embodlment with an articulation point (94) at an intermediate position on
the frame (2) Beneenviaa fitre belt (FFatonditesig(Blie). dithers@bwkerium tnavgtbwdiieeneiith an

articulation pomt (?A%))tw dlaég r&gﬁé\/{\;z%}jt fron eglﬁstefeiyn&;r maeemﬁ fv?))v?c?e the frame (2). It will

again be appreC|a em emebo'almen sarem y exemp ary ahd Hdmerous
alternative emﬁxfﬂdn@mnmfmm@eyp@%gﬂga@ﬁenmﬁwwa@mtm&vmtwa@s@mt@mbﬁxspéeﬁﬁ:élt invention.
Thus, in alternative embodiments (not shown), the cycles (1) shown

axle/hub (95). However, in contrast to a conventional Penny-Farthing configuration, the

eccentric pedal crank mechanism (88) permits 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) having a toothed outer circumference and the rim portion (74)
having a toothed annular inner surface (101), though a smooth frictional contact could also
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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in Figure 35 a-c may be equipped with steering mechanisms acting on the front (5) or rear (6) wheels. As
previously discussed, it will be readily understood that rear-wheel cycle steering is very difficult to
configure to achieve satisfactory stability, with the configuration of figure 35 a) offering the lowest stability,
and that of Figure 35 c) the highest. In the embodiment of figure 36, it can be seen the rotation axis of the
pedal crank (93) s placed in the rearward portjon of the front wheel, thereby effectively lengthening the
Whoel base of tHl ERCIAY E GRS e i Qb 5t SEEA 5 A A AL B UG fary stcering
axis (18) that imay-bexPRERRBEd W ERe W iligere e detwesmihedsoninatesirsank Resialassembly and
the frame (2) and/or rider's legs (not shown). The eccentric crank pedal placement also provides a
reduction in thaliefidiusnerassdliersative WRRHS 6tfOnRISS HitcdtsavnedIanime i diketlietitoudgh the primary
rotation axis (L7 rticularl ring slow spee neuyerin d/or starting from.rest. The wheelbase
may be fu rthe%lgmeg?ﬁ%ﬁé@ Eé@cgrtlnéoﬁwsébzgttgg uﬁ@%? HK?IX? ’o%ﬁ% ?r%dnstt%hlgégl g evé/'rlﬁ%errrl%arﬁger (7) to the
housing at a mgyeréanovand prikdion. tMoYig tTasecoitigriostaertngexiscitd)sia Eeshraaanard of the
primary rotation axis (17) of the front wheel (5) also increases the stability of the cycle (1), albeit at the

expense of refaAf oG SRANAAMEFTIRTS BR AIR) SNAER oMK NGRS 8B HAMB VRISV AANEEE drive pedal

cycles with thg, SRR m@%@&@’%fﬁﬁ‘f primary axis (17) suffer from the effects of torque steer,
particularly when starting from rest. Thus, displacing the pedal crank (96) rearward from the primary axis

(17) as in the embodiments shown provides several key benefits, including increased stability (aided by
an increased WA HASE) RadiMate Gt & BHese33tee PRvAR aRsaUshadveaieesrd eispIeRBRRENE of the pedall
crank (96) fromthe primarny axia.(e) enaRles.theiders sealingaasition e AIsg be mayed.igprwards,
thus providingygregger stgbiltlty whﬁst retaulalingtja the desfrgb%jﬁgw \%Ll%ty C aracterallstic}éﬁanéi truncated
frame. In thendediodinménhiteans dollkpgedeBletheldnont Woheelds e arivheelusdtbfaoatinakalde (95)
configured to rotate relative to an enlarged steering fork (7) about the primary axis (17). The steering fork

(7) is located BSARAARHMEH RIRLEP @) BRFAL GRS ILENAE BLEMGR FARASAIRd A B ANG axle (95).
The pedal Cr%&%@n%e@lﬂﬁﬂ!ﬁ&%@éé%%@@é\%ﬁ@é! tReR YRR LMD RAVS Relh4RTarpeeffect
rotation of the front wheel (5) through rotation of the axle (95) via the crank gear (96). The embodiment of
Figure 36 thuwmapiithielts eerevmpeithiregperaidaitie sy alsize ohfipuratepwittnth & frentaleeadeds) driven by
rotating its central axle/hub (95). However, in contrast to a conventional Penny-Farthing configuration, the
eccentric peooaﬁ &ra rﬁfnvéﬁi[:%oéﬁ?glr%p@gsdabrﬁﬁ%n ga?iﬂré)lfggbe used and provides many of the other
advantages of eccentrically mounted drive mechanisms. Figure 37 shows one embodiment of a geared
pedal crank drive, mohahision(i@8)iibabeiyes avitublésstwieel (Meraisd-iyiveerBgcshimss @dy ane side of
the drive mechanjsm, reference wijll be made to a single pedal é92 and ped?TI cranké93), though it will be

clear that twoogﬁ@hcf?é‘gaﬁ’ A5H ?}et&& HAmRY 'ﬁli‘fm%li A ?)erf)‘ij ir etH?ﬁY%r HERHRE l%ﬂfsme(SS) has a
pedal (92) rotgtablynattashaioane & ebacsen asRANEING Pedrl-esamkitIRhwhicthinaifiders 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 roaelsizeniatpedaiitied srranewheepadalidtygBecionipvisieh ¢siaralen iRikiiosengaged
with & drive geey,(100)40 filvedhe rotatable. gUILIT (T b.olsy Fm 4/ kand diive. gagr, (100) are
configured wi R & todthe engagement interface with the drive gear 316%3 avm% atoothed outer
circumferencrirgedvtizeldmpRegitRi( fdt havirggrotoataedanwhier sargnsisdrcad 18bictbotgiha smooth
frictional contact could also be used. The intermediate %glar (998 is required to ensure the direction of

crank pedal rei&tRIrPRATERARES fIva S HePRERIE WP It iat Pt Akt AFRSEIRIE dRAEF UA ¥xtremely
simplified configHEatiandsBOSHRIR I&Ysg(‘]\)élﬂﬁégg A RRFEOR A7) ABE I Lot FHBRK 9P#e(98) If &

satisfactory gear ratio can be achieved.
present invention by the use of an eccentric pedal crank mechanism (88).
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It will be readily understood by one skilled in the art that the resultant gear ratio produced by the crank,
intermediate and drive gears (98, 99, 100) may be varied to provide a range of ratios. Numerous
alternative means of coupling the drive mechanisms to the outer rim (74) of the front wheel(5) are
possible including pulleys, belts and the like as will be readily apparent to one skilled in this field. The
coupling for the drive mechanism (88) may also include gear changing mechanisms (not shown) to vary
the resultant flye 2l BEYEE e AN SERLARARN BN SR A 0B Sl AmBadiments of
Figures 33-36 provide numerous advantages for a collapsible cycle primarily intended for urban use. Prior
art collapsibleteydtesaitbanisesralapoetibnmiadl wheeedte{ovhilininei pectbectodiapedioh eytsldegotibete. However,
the prior art use of small wheels has also required the use of a pedal crank and chain drive mechanism

located exterRYIRFIHE RSP RIPELNH RSV GHABY A W R LRRETRHER LRRIBNS C¥AFRES of a chain
drive has hit*}ﬁé&%mﬁ%ww%g?%l&?&ﬂ%%ﬂ%mb?'K)% of theavhrgldresrhisRAsNiFIocated pedal
crank without the pedals impacting the ground. Thus, although configuring the cycle with a front wheel
operated drivEhrseitshaidehbe eprigoiated thahkplabereativedimenterie wirrepleannely rrilite the overall
complexity of the ca/cle I?nd ftacilitat{ss efp'cient com %?tion when folded, it places limitations on the
minimum whéel Size. l\?loerré'c%\}\é?,csoﬂé Ot Whea Sp')e?:ial 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 fedspecthef trenrasatt iestntivinilst\snbal wdeselben dyestyicfedanilreonyeand tehagpondingly
small pedals to avoid the risk of ground engagement, particularly during cornering. These disadvantages
are addresselF FPRSEALEN U BAHA NS PR N i T S T B 8 ric pedal
crank mechapigigté88ndicwill 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.

93



Claims 1. A collapsible cycle (1) for use by a rider (11) over a terrain surface (36), said cycle (1) including:
a frame (2) having front (3) and rear (4) portions, a seat (13) attached to the frame (2); a front wheel (5)
attached to a steering member (7), said front wheel (5) rotatable in a first plane about a primary axis (17),
said steering member (7) being pivotally attached to the front frame portion (3) for rotation about a
secondary axis (18) orthogonal to said primary axis (17); a user-operable steering mechanism (8)
coupled to s#dREREring member (7); a rear wheel (6), rotatably attached to the rear frame portion (4) and
rotatable in a third plane about a tertiary axis (19), the rear wheel having a different diameter to the front

wheel; and a drive Wﬁﬁﬂ@%(ﬁ@)( BrafiGely RopIdtNPYREFIBHRILT AiRdfo PR a8 Vel

including:

a frame (2) having front (3) and rear (4) portions,
e aseat (13) attached to the frame (2);

e a front wheel (5) attached to a steering member (7), said front wheel (5)
rotatable in a first plane about a primary axis (17), said steering member (7)
being pivotally attached to the front frame portion (3) for rotation about a
secondary axis (18) orthogonal to said primary axis (17);

e a user-operable steering mechanism (8) coupled to said steering member (7);

e arear wheel (6), rotatably attached to the rear frame portion (4) and rotatable
in a third plane about a tertiary axis (19), the rear wheel having a different
diameter to the front wheel; and

e a drive mechanism (38) operatively coupled to the front (5) and/or rear (6)
wheel;

said cycle (1) being collapsible from an erect riding configuration to a collapsed
configuration by repositioning said wheels (5, 6) into mutually closer proximity,

said cycle characterised in the inclusion of a recess (39) or aperture (39) in one
wheel (5) capable of at least partially accepting the insertion of the other wheel (6) in
said collapsed configuration.

2. A collapsible cycle (1) as claimed in claim 1, said cycle (1) including at least one
footrest (12) on the front wheel (5).

3. A collapsible cycle (1) as claimed in claim 1 or claim 2, wherein said front wheel (5)
has a diameter exceeding that of the rear wheel (6) and the front wheel (5) includes said
recess (39) or aperture (39) capable of at least partially accepting the insertion of the
rear wheel (6) in said collapsed configuration.

4. A collapsible cycle (1) as claimed in any one of claims 1-3 wherein said front wheel
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said cycle (1) being collapsible from an erect riding configuration to a collapsed configuration by
repositioning said wheels (5, 6) into mutually closer proximity, said cycle characterised in the inclusion of
a recess (39) or aperture (39) in one wheel (5) capable of at least partially accepting the insertion of the
other wheel (6) in said collapsed configuration. 2. A collapsible cycle (1) as claimed in claim 1, said cycle
(1) including at least one footrest (12) on the front wheel (5). 3. A collapsible cycle (1) as claimed in claim
1 or claim 2, whesgin shiditrenvkdeeel (5) has a diameter exceeding that of the rear wheel (6) and the front
wheel (5) includes said recess (39) or aperture (39) capable of at least partially accepting the insertion of

the rear wheel (8) insaithgabrpspseconfigsicuinrg 4 Aellapsibiestydad Hons alriengd)inany one of
claims 1-3 Wher%?a?a%'l% gt?t%tr quep%lrtl Sr? (52? g%glggﬁi \grri]veeelrhechanism (38) is coupled to the outer

rim portion (22) to effect front wheel rotation.

6. A collapsible cycle (1) as claimed in any one of claims 1-5, wherein said drive
mechanism includes an externally-powered drive mechanism (38) operatively coupled to
the front wheel (5).

7. A collapsible cycle (1) as claimed in any one of claims 1-5, wherein the cycle (1)
drive mechanism includes a combination of user-powered and externally-powered drive

mechanisms.

8. A collapsible cycle (1) as claimed in any one of claims 1-7, wherein said steering
mechanism (8) is configured and positioned to provide a substantially unobstructed or

unencumbered region forward of the rider’s body (11).

9. A collapsible cycle (1) as claimed in any one of claims 1-8, wherein said drive
mechanism (38) is operatively connected to the front wheel (5) for rotation about a drive

axis, eccentric to said primary axis (17) to effect front wheel rotation.

10. A collapsible cycle (1) as claimed in any one of claims 1-9, wherein said cycle (1) is
configured such that said steering member secondary axis (18) is upwardly inclined
rearwards and subtends an angle with said terrain surface (36) of 70 degrees, (+/- 10)

degrees.
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5. A collapsible cycle (1) as claimed in claim 4, wherein said front wheel (5) has a rotatable outer rim
portion (22), and said drive mechanism (38) is coupled to the outer rim portion (22) to effect front wheel
rotation. 6. A collapsible cycle (1) as claimed in any one of claims 1-5, wherein said drive mechanism
includes an externally-powered drive mechanism (38) operatively coupled to the front wheel (5). 7. A
collapsible cycle (1) as claimed in any one of claims 1-5, wherein the cycle (1) drive mechanism includes
a combination off usecpmwveness anintdennally dpevse prdntlivel mechenissas steddirepitapstirmycle (1) as
claimed in any o&$ iof 8|3| iir(')nsé -b?eﬁ/\\/vhgnrg/iglr rseaeig,vgtr %gig(%dgggp&assm (8) is configured and positioned to
provide a substan iaﬁlrff Gnobstructed or unencumbere region forward of the rider's body (11). 9. A
collapsible cycle (1) as claimed in any one of claims 1-8, wherein said drive mechanism (38) is operatively
connected to the FrdhE¥fleED @& R TEAbAZBOLY 'BFFL 539 Heed R adR MR ASSd(17) to effect
front wheel rotatpaiir. ofitandllelodlaiS)bie siiohed belae cladmectanveany @saidketai(t®).1-9, wherein said cycle (1)
is configured such that said steering member secondary axis (18) is upwardly inclined rearwards and
subtends an angle with said terrain surface (36) of 70 degrees, (+/- 10) degrees. 11. A cycle (1) as
claimed in any one of claims 1-10, wherein said steering mechanism (8) is positioned below and/or

rearward of said seat (13).
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12. A cycle (1) as claimed in claim 11, wherein said steering mechanism (8) includes a pair of handlebars
(9), positioned below and/or rearward of said seat (13). 13. A collapsible cycle (1) as claimed in any one
of claims 1-12, wherein said drive mechanism (38) is configured to provide retardation and/or
electro-motive power generation during descents and/or braking. 14. A collapsible cycle (1) as claimed in
any one of claims 1-13, wherein the horizontal distance X4 between the intersection of the secondary axis
(18) with said tenain sunasmdESeyand B werirpahbaad Ipypassiogsabstantallyibrabgaiodivenediately a
reanward edge of s3id seat (1) 8 QSR BX XTI ARaNAIEN Lria¥Pelers: Gk g geondary axis
angle, Y1 is the Vertical seat height

generation during descents and/or braking.

14. A collapsible cycle (1) as claimed in any one of claims 1-13, wherein the horizontal
distance X, between the intersection of the secondary axis (18) with said terrain surface
(36) and a vertical line (33) passing substantially through, or immediately a rearward

edge of said seat (13) is given by

X=tan 8/ (0.28 Y; tan 0 + Y;)
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15. A collapsible cycle as claimed in any one of claims 1-14, wherein: said cycle frame (2) includes, a
longitudinal axis coincident with a second plane orientated substantially vertically, passing through a
forward and rearward direction of cycle travel, and a lateral axis orthogonal to said longitudinal axis, said
cycle (1) is defined volumetrically by mutually-orthogonal parallel-pairs of vertical and horizontal planes
(when the cycle (1) is positioned upright), demarcating opposed longitudinal, lateral and vertical boundary
planes, respectivelywlstate s thdsaginahxiaenge andsibaicetiextseniitieisdf both said cycle (1) and said
front wheel (5), rear wheel (6), steering mechanism (8), seat (13) and frame (2) individually, said cycle (1)
includes repositioning means for collapsing said cycle (1) from said erect riding configuration to said
collapsed configuration, said repositioning means including at least one pivot, hinge, detachment fitting,
reattachment fitting and/or telescopic mechanism, said repositioning means permitting the cycle (1) to be
collapsed by:
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repositioning the front wheel (5) and frame (2) into mutually closer proximity such that at least one said
lateral boundary plane of the front wheel (5) at least partially overlaps a region between said frame lateral
boundary planes; repositioning the front wheel (5) and frame (2) into mutually closer proximity such that
at least one said lateral boundary plane of the frame (2) at least partially overlaps a region between said
front wheel lateral boundary planes repositioning the rear wheel (6) and frame (2) into mutually closer
proximity such tHat Atclassidleecyelilaatiaial dsbioradsignplaihdaonshie b arhetesel (6) at least partially overlaps
a region between said frame lateral boundary planes repositioning both the front wheel (5), rear wheel (6)
and frame (2) inggitheicialitacieseripeudignity such that at least one said lateral boundary plane of each of
the front (5) and rear (6) wheels at least partially overlaps a region between said frame lateral boundary
planes; repositioning tide Rrgitidindle PG saMdidanle \Bthitosananshiplat®seresiaterisyRstiamiaiat both lateral
boundary planes of theviedictiyhpadgiby tveugipaefvegahdd twesraskiddcionelaieialkioeindaty planes;
repositioning the front wheel (5) and frame (2) into mutually closer proximity such that both lateral
boundary planes of thedtaterel ewertaihegraglom deatwagitusaia trosit wheel lateral boundary planes;
repositioning the rear wheel (6) and frame (2) into mutually closer proximity such that both lateral
boundary planes@flthecke ah) vidhdelife) arduloetieadirbn ragiatybuthegona adraiehirstef aldniahdary planes;

and horizontal planes (when the cycle (1) is positioned upright), demarcating opposed

longitudinal, lateral and vertical boundary planes, respectively located at longitudinal,

lateral and vertical extremities of both said cycle (1) and said front wheel (5), rear wheel

(6), steering mechanism (8), seat (13) and frame (2) individually,

said cycle (1) includes repositioning means for collapsing said cycle (1) from said erect
riding configuration to said collapsed configuration, said repositioning means including at
least one pivot, hinge, detachment fitting, reattachment fitting and/or telescopic
mechanism,

said repositioning means permitting the cycle (1) to be collapsed by:

e repositioning the front wheel (5) and frame (2) into mutually closer proximity such
that at least one said lateral boundary plane of the front wheel (5) at least partially
overlaps a region between said frame lateral boundary planes;

e repositioning the front wheel (5) and frame (2) into mutually closer proximity such
that at least one said lateral boundary plane of the frame (2) at least partially
overlaps a region between said front wheel lateral boundary planes;

e repositioning the rear wheel (6) and frame (2) into mutually closer proximity such
that at least one said lateral boundary plane of the rear wheel (6) at least partially
overlaps a region between said frame lateral boundary planes;

e repositioning both the front wheel (5), rear wheel (6) and frame (2) into mutually
closer proximity such that at least one said lateral boundary plane of each of the
front (5) and rear (6) wheels at least partially overlaps a region between said
frame lateral boundary planes;

e repositioning the front wheel (5) and frame (2) into mutually closer proximity such
that both lateral boundary planes of the front wheel (5) overlap a region between
said frame lateral boundary planes;

99



repositioning the front wheel (5) and rear wheel (6) into mutually closer proximity such that at least one
said lateral boundary plane of the rear wheel (6) at least partially overlaps a region between said front
wheel lateral boundary planes; repositioning the front wheel (5) and rear wheel (6) into mutually closer
proximity such that at least one said longitudinal boundary plane of the rear wheel (6) at least partially
overlaps a region between said front wheel longitudinal boundary planes; repositioning the front wheel
(5) and rear wheel (6) igee$tigiiRghelbgel WiekidihyprditAedEbbth Seidakitelaseiavipdany piehes of the
rear wheel (6) are locateat both l@gielrbbetdaegplsesd ffdhe iwireeloadsaplegivddrstyianasjd fepositioning the
front wheel (5) and reaindaertd@) byenhaauiwrbesloser proximity such that both said longitudinal boundary
planes of the rear wheel (6) are located in a region between said front wheel longitudinal boundary

planes; repositioning thedsahinh el (Baramtkee) wheehity [rianmutualbi¢osss: proximityssueh that at

least one said lateral bepgary Blans BiihefonaMdes! () Aldeantpasialiayeslansad seim between

said rear wheel lateral é)eqwg %Blﬁ%g;la?@%glﬁgg}glm% ég’)nt wheel (5) and rear wheel (6) into mutually
ongitudin

closer proximity such that at least one sai boundary plane of the front wheel (5) at least

partially overlaps a gegj Ty ' I itudi I , gioning the front
wheel (5) and rear fvh%ﬂgﬁgﬁ\@%ﬁ?}glg@ﬁoéé%ﬁ AQ@%&}%@LE@; Pgtwgg?ﬁ étIDJ ?g@@{]y planes of
iﬁtaelaesg-% (S 10 13 E at least

S ’[gr[q)%md%glyc ane o rgar w eeelﬁI e
the front wheel (5) are?ggateg IO batween said rear WheT (Ateral Boul aryganes; repositioning

the front wheel (5) andPEHERRLILY FRPIOI RENGA L TR ElRA! BrungBth 3§ Songitudinal

boundary planes of the front wheel (5)r are located in a region between said rear wheel longitudinal
boundary planes; repositioning the front wheel (5) and rear wheel (6) into mutually closer proximity

such that at least one said longitudinal boundary plane of the rear wheel (6) at
least partially overlaps a region between said front wheel longitudinal boundary
planes;

e repositioning the front wheel (5) and rear wheel (6) into mutually closer proximity
such that both said lateral boundary planes of the rear wheel (6) are located in a
region between said front wheel lateral boundary planes;

e repositioning the front wheel (5) and rear wheel (6) into mutually closer proximity
such that both said longitudinal boundary planes of the rear wheel (6) are located
in a region between said front wheel longitudinal boundary planes;

e repositioning the front wheel (5) and rear wheel (6) into mutually closer proximity
such that at least one said lateral boundary plane of the front wheel (5) at least
partially overlaps a region between said rear wheel lateral boundary planes;

e repositioning the front wheel (5) and rear wheel (6) into mutually closer proximity
such that at least one said longitudinal boundary plane of the front wheel (5) at
least partially overlaps a region between said rear wheel longitudinal boundary
planes;

e repositioning the front wheel (5) and rear wheel (6) into mutually closer proximity
such that both said lateral boundary planes of the front wheel (5) are located in a
region between said rear wheel lateral boundary planes;

e repositioning the front wheel (5) and rear wheel (6) into mutually closer proximity
such that both said longitudinal boundary planes of the front wheel (5) are located
in a region between said rear wheel longitudinal boundary planes;

100



repositioning the front wheel (5), rear wheel (6) and frame (2) into mutually closer proximity whilst
maintaining a constant, or decreased separation between the cycle vertical boundary planes;
repositioning the front wheel (5), rear wheel (6) and frame (2) into mutually closer proximity whilst
maintaining a constant, or decreased separation between the cycle longitudinal boundary planes;
repositioning the front wheel (5), rear wheel (6) and frame (2) into mutually closer proximity whilst
maintaining a constantiepegitonizaded fseparbtie i ewac anebld @yaid frt@al(daundatyglanieserepositioning
the front wheel (5), reagrasagy (Ghirncrxmamiod) itomaialy csesemxspiianehilsbmesntaiaing a
constant, or decreasect;gg%ﬁg&n%%%g%mgg the longitudinal and vertical cycle boundary planes;
repositioning the front wheel (5) and frame (2) into mutually closer proximity such that at least a portion of

the front wheel (5) 2 PASIIGNSA BN AHARS SIS PRSTAD AOUn BRI In the frame:

repositioning the steerln%8 mechanism (8) and frame rlnto mutua closer proxim }ésuch that at least a

portion of the steering R Wﬁﬁl%"fﬁﬂé@&gwgnﬁcf Sige! aogegg%rg %IB%‘EE’@“BB 5°Aoli€ing, or
indentation in the framéycle|9ngitiusHiaPaadaeataeshember (7) and frame (2) into mutually closer
proximity such that at least a portion of the steering member (7) is positioned inside a recess, enclosure,
opening, housing, ot ineepsaioimdriig &dramieeel (5), rear wheel (6) and frame (2) into mutually closer

proximity whilst maintaining a constant, or decreased separation between the

cycle lateral boundary planes

e repositioning the front wheel (5), rear wheel (6) and frame (2) into mutually closer
proximity whilst maintaining a constant, or decreased separation between both
the longitudinal and vertical cycle boundary planes;

e repositioning the front wheel (5) and frame (2) into mutually closer proximity such
that at least a portion of the front wheel (5) is positioned inside a recess,
enclosure, opening, housing, or indentation in the frame;

e repositioning the steering mechanism (8) and frame (2) into mutually closer
proximity such that at least a portion of the steering mechanism (8) is positioned
inside a recess, enclosure, opening, housing, or indentation in the frame;

e repositioning the steering member (7) and frame (2) into mutually closer proximity
such that at least a portion of the steering member (7) is positioned inside a
recess, enclosure, opening, housing, or indentation in the frame;

e repositioning the seat (13) and frame (2) into mutually closer proximity such that
at least a portion of the seat (13) is positioned inside a recess, enclosure,
opening, housing, or indentation in the frame,

e or any combination or permutation of same.

16. A collapsible cycle (1) as claimed in claim 15, wherein
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repositioning the seat (13) and frame (2) into mutually closer proximity such that at least a portion of the
seat (13) is positioned inside a recess, enclosure, opening, housing, or indentation in the frame, or any
combination or permutation of same. 16. A collapsible cycle (1) as claimed in claim 15, wherein said
repositioning means permits the cycle (1) to be collapsed by repositioning: at least two of the front wheel
(5), rear wheel (6), steering mechanism (8), seat (13) and frame (2) into mutually closer proximity such
that the longitudinak laseidamnditringaheyotepbonirdarycpténds Wafmenbapsda bgdepokitmeimuladid; any two

of the front wheel (). et oS () ISR SCHAPISAALE) SRR A racme 47)dntp faytually closer

proximity such that the Iongltudmal lateral and vertical cycle boundary lanes deflnes a reduced volume
cuboid, and/or all of tH&"% ﬁF\%@e’Pt@}“FB%%"W%%ﬁr(@)o%%%r}ﬁ%@ﬁaﬁl@ﬁg'&? ngbdeiera) g frame (2)

into mutually closer praxiiuty SurRhbihaidthe pemgswdingl dasaratandwedisalorycle boundary planes define
a reduced volume cuboid. 17. A collapsible cycle (1) as claimed in claim 15 or claim 16, wherein said

steering mechanismn (BQHVW&SH%S?F@H? %@EIC(B')‘%HF%&@F*@G‘)W&Q@H@r%@éﬁarﬁé’dﬁj fesadilQsbeing
attached to said steerln emb r %at one dIS al end and attached to a pair ofg{%nfleb rs (9) at the

other distal end. 18. A éﬁﬂﬁ) @t’i“}aﬁ E%ﬁﬁﬁé)a%”&f&wﬂ‘ﬁ‘&}%?éﬂﬂ@ﬁ% a& aMd/or the
handlebars (9) are capeatteaicheeigppivetalharesasitiosreal edocatnaaityeciosad proxionity with the frame (2)
and/or front wheel (5) whilst maintaining a constant or decreased separation between the cycle lateral
boundary planes. e all of the front wheel (5), rear wheel (6), steering mechanism (8), seat (13) and

frame (2) into mutually closer proximity such that the longitudinal, lateral and

vertical cycle boundary planes define a reduced volume cuboid.

17. A collapsible cycle (1) as claimed in claim 15 or claim 16, wherein said steering
mechanism (8) includes a stem (10) configured with two distal ends, said stem (10)
being attached to said steering member (7) at one distal end and attached to a pair of
handlebars (9) at the other distal end.

18. A collapsible cycle (1) as claimed in claim 17, wherein the stem (10) and/or the
handlebars (9) are capable of being pivotally repositioned into mutually closer proximity
with the frame (2) and/or front wheel (5) whilst maintaining a constant or decreased

separation between the cycle lateral boundary planes.

19. A collapsible cycle (1) as claimed in claim 17 or claim 18, wherein the stem (10)
and/or the handlebars (9) are capable of being pivotally repositioned into mutually closer
proximity with the frame (2) and/or front wheel (5) whilst maintaining a constant or

decreased separation between the cycle longitudinal boundary planes.
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19. A collapsible cycle (1) as claimed in claim 17 or claim 18, wherein the stem (10) and/or the
handlebars (9) are capable of being pivotally repositioned into mutually closer proximity with the frame (2)
and/or front wheel (5) whilst maintaining a constant or decreased separation between the cycle
longitudinal boundary planes. 20. A collapsible cycle (1) as claimed in any one of claims 1-15, wherein
said steering mechanism (8) includes a stem (10) configured with two distal ends, said stem (10) being
attached to said zesiogapsenebsicle’ ) ptanadisialiensaoteastaghied to & paiicadihaadelparisn(P) at the
other distal end and said stem.(10) is orientated rearwards from the steering member (7). ,21. A
collapsible cyciel e TEASHD N AL o a0 B AL e SRR T RCeefh 19 )

includes a stem Pe0yp @SiaRGerdd frith H0er BB aPEREes (Sand aterflisteh phe ik atached i arr steering
member (7) at opgndistaler attasher taigdairianiiehars(9) atdhenetidanstisiar@ntowhryein said pair

of handlebars (Qgtiesé ;.ornpned %grt ISn bars, laterally disposed symmetrically either side of said stem (10),
each bar being capakr)]% of elngy epositioned into closer mutual proximity with the frame (2) by insertion
into a correspondin% mating recess in said frame (2). 22. A collapsible cycle (1) as claimed in any one of

claims 1-21, whéreif tREPRSNR YIS SBERHDEID FRIPBNE FAALTd TeEL IEFEBEsRIT S PAbIe of
accepting the atreastpiantigBjnseltitms of werfrom) wheju®) vatr wbedib(@) estiseraig rtechamsm (8),
and/or the seat lJapsipje le ( ajmed in any one of,.clai -22..wherein when the
cycle (1) is orier%e@ éﬁ%%\ﬁ/gdgr%@, Ss%égl ﬁgoﬁeﬁ?égthlt?gp%sfgt[?gn(lyr'msgﬂlsegérf%)ﬁé‘ngggabigp?vé%?r{gd fhe front

wheel (5) substdIRMAIRPAIND Aé HIEAPPAIES b S E AMPEIREV SR RAB RS Mandg IR BIdsdRIBedms 24. A
collapsible cyclenf) ps <laitaedyiniasysemneyairebainisledBevéney einstie Jtant(nd)eehdbbis iBgsably

et oo TAsiRion abny' s seconany s> RLD L BNAIG s BFeHIa e ke (6 andler
front wheel (5) into a mating steefing mechanism retaining recess (/0) and front wheel retaining recess

(69) respectivelyi® theofragrengng mating recess in said frame (2).

22. A collapsible cycle (1) as claimed in any one of claims 1-21, wherein the frame (2) is
configured with one or more recesses or apertures capable of accepting the at least
partial insertion of the front wheel (5), rear wheel (6), steering mechanism (8), and/or the

seat (13).

23. A collapsible cycle (1) as claimed in any one of claims 1-22, wherein when the cycle
(1) is oriented vertically upright, said front wheel repositioning is performed by pivoting
the front wheel (5) substantially in the vertical plane about a transversely orientated first
fold axis (40).
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25. A collapsible cycle (1) as claimed in any one of claims 1-24, wherein said front wheel (5) and frame
(2) are pivotable together to insert the front wheel (5) at least partially into a recess or aperture in the
frame (2). 26. A collapsible cycle (1) as claimed in any one of claims 1-25, wherein said repositioning
includes pivoting the rear wheel (6) substantially in the horizontal plane about a second fold axis (41). 27.
A collapsible cycle (1) as claimed in any one of claims 1-25, wherein said repositioning includes a
combination of pdofingyltpdibinescit dhstataainnédhe avaoreheal §6) s Ui2Stamtikbinitheheoventical plane about
a second fold axs) (4 }3ie28ailycIiRREIRLY M&c{ﬂa}m BIMEAIRRBYRRE HC(PINSy bivdinglwsein the rear

wheel (2) is releanahiPhOIAAIRAPOYY alyBpeagalflan e s 2handayino gssenad fold axis

(41) orientated in the vertlca plane e cycle ISinitsu guratlon 9. A collapsible
cycle (1) as claifdMNARFSHd & (ﬁ%‘i’t‘ﬂgq WWY‘?@@?H%@%?%%@%W&?%% (8)" 5P déht are both

pivotable about a third fold axis (42). _ _ _ o
25. A collapsible cycle (1) as claimed in any one of claims 1-24, wherein said front wheel

(5) and frame (2) are pivotable together to insert the front wheel (5) at least partially into
a recess or aperture in the frame (2).

26. A collapsible cycle (1) as claimed in any one of claims 1-25, wherein said
repositioning includes pivoting the rear wheel (6) substantially in the horizontal plane
about a second fold axis (41).

27. A collapsible cycle (1) as claimed in any one of claims 1-25, wherein said
repositioning includes a combination of pivoting and linear translation of the rear wheel
(6) substantially in the vertical plane about a second fold axis (41).

28. A collapsible cycle (1) as claimed in any one of claims 1-26, wherein the rear wheel
(2) is releasably pivotable about a hinge located on the frame (2) and having a second
fold axis (41) orientated in the vertical plane when the cycle (1) is in its upright
configuration.

29. A collapsible cycle (1) as claimed in any one of claims 1-28, wherein the steering
mechanism (8) and seat are both pivotable about a third fold axis (42).

30. A collapsible cycle (1) as claimed in any one of claims 1-29, wherein the steering
mechanism (8) and seat (13) are separately pivotable about separate fold axes.

31. A collapsible cycle (1) as claimed in claim 29, wherein the third fold axis (42) is
located on, or substantially adjacent to, and orthogonal to, the secondary axis (18).

32. A collapsible cycle (1) as claimed in any one of claims 1-31, wherein the front wheel
(5) is releasably constrained from rotation about said secondary axis (18) by pivoting the
steering mechanism (8) and/or front wheel (5) into a mating steering mechanism
retaining recess and front wheel (5) retaining recess respectively in the frame (2).

33. A collapsible cycle (1) as claimed in claim 32, further including a latch to releasably
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30. A collapsible cycle (1) as claimed in any one of claims 1-29, wherein the steering mechanism (8) and
seat (13) are separately pivotable about separate fold axes. 31. A collapsible cycle (1) as claimed in claim
29, wherein the third fold axis (42) is located on, or substantially adjacent to, and orthogonal to, the
secondary axis (18). 32. A collapsible cycle (1) as claimed in any one of claims 1-31, wherein the front
wheel (5) is releasably constrained from rotation about said secondary axis (18) by pivoting the steering
mechanism (8) ajad(pé trenstadier (DciaanMmetinedie edRownesh@nisndrtateinadanessaaieh front wheel
(5) retaining recess res ectivel icg\fthetfrﬁmf é%; 33. A collapsible cycle (1) as claimed in claim 32, further
including a latch"tore rs%ﬁff RTINS éerlhnén%rgg Sa?ﬁsﬁ‘??@vaﬁd/or front wheel (5) in said steering
mechanism retaining recess and front wheel retaining recess respectively. 34. A collapsible cycle (1) as
claimed in any offe gﬁ&'@ﬂ?@'ﬁ-%'%é?&ﬁ'@ﬁ?&"c@lI%l%ﬁ?@ ROARI drddt MoReefgalaasiR%o a
collapsed configtisatian ésew|edisghntgoarahle kychitge ddtchegurdborA<allegpsible seyolald) s claimed in
claim 33 or cIaingm?,éle hé’@ﬁé(gi” 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
(2) and a longituging! SI9t11.80 WPRE" RPIOBSHER RB8 5 o laim 04, wheren the stesrig

mechanism retaining recess and front wheel retaining recess are respectively configured

as a longitudinally-elongated, part-arcuate slot in an underside of the frame (2) and a

longitudinal slot in an upper portion of the frame (2).
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