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1 Gap-Clearing Mechanism for Wheelchair Reference to Related
Application Reference is made to my earlier United States provisional
patent application number 5 60/802,159 filed May 22, 2006 for an
invention titled "Gap clearing mechanism for wheelchair" the priority of
which is hereby claimed, and the contents of which are hereby
incorporated by reference as jf dﬁclqﬂsed he{eirw' tqeri‘raentirety.
Technical Field 10 ThigRnvERHOH Terat88't5"4e ap-cﬁ%grlrfé mechanism for
wheelchairs and refers particularly, though not exclusively, to such a
mechanism that is retractable when not in use. Background Those on
WRetesteteaits Ralateddbnelightienlty in boarding and alighting from public

Uiapsport 15 volicles such a5, 01 xamule, bisses, trams and fains, s
such public transport’venicles often have a gap that hasto be crossed on

oarsing o slightjng, barshusser whddrams: ong sRUHIRNMisHaNiMaY #e8sichair

buses with a powered ramp that can be lowered onto the curb at an
drrriyesiy dedichiheitly segotrhisrIthrRierN tentIo\WieE AjRcereRnincerpeipted by

f;&rer; etpC% gggp on}o tg%gg% %rtgglcgrgnmg bus onto the curb. However, it is

expensive to it éach bus and tram wit? such a 20 powered ramp. Their
use significantly increases the time taken for boarding and alighting.

Another solution is to have a suspension system on the curb side of the
Hesreshfialdat enables the curb side to be lowered. This still leaves a

for wheelchairs and is mainl f I ISteh i

- f |

R R Y A S
geqshSuchravBrelghaiscarersaeaiical iy dusltearethhitkyranh@rpessive,
and have not met with success. Summary 2 According to a preferred

aspect there is provided a gap-clearing mechanism for attachment to a

Background

Those on wheelchairs have some difficulty in boarding and alighting from public transport
vehicles such as, for example, buses, trams and trains, as such public transport vehicles often
have a gap that has to be crossed on boarding or alighting. For busses and trams, one soiution
is to fit low floor buses with a powered ramp that can be lowered onto the curb at an entry/exit
door to form a negotiable bridge to allow the wheelchair to roll from the curb onto the bus or
from the bus onto the curb. However, it is expensive to fit each bus and tram with such a
powered ramp. Their use significantly increases the time taken for boarding and alighting.
Another solution is to have a suspension system on the curb side of the bus or tram that
enables the curb side to be lowered. This still leaves a gap for wheelchairs and is mainly used

for elderly passengers.

A final solution was to have wheel chairs with continuous tracks that can cross gaps. Such

wheelchairs are specifically built, are bulky and expensive, and have not met with success.

Summary
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wheelchair. The gap-clearing mechanism comprises a lower member for
attachment to the wheelchair and an upper member spaced from and
parallel to the lower member and being moveable relative thereto. The
upper member has at least one support column securely 5 attached
thereto and depending therefrom. The atdeast one support column is
slideably mounted relative to the lower member. There is a wheel

RSO 1 ePIBREPEARISH fh%ediﬁ|@§§P%%Ep§%ﬁmmﬁ'ﬂﬁn1%fw%e¢hmem toa
APREIRRY SO QUBARIE RE MR (EUARRLLOAYIRD ABHRP KRR o e
position. 10 According to a second preferred aspect there is provided a
witeelcteaimoo arprigiagrienebgagpactesinsg ane ph el mshéhererbeint@n@d being
gap-clearing mechanism on each side of the wheelchair, each

JAP RRE S TR R R ERs & RRGFIEES A9 DNRE PhARAR R fIPARE CRMTBM B R6URE
wheglchalbRRfL AHURRRIGRmBRLAPRAceS fram ARd naalishinhe ugky
member and being moveable relative thereto. The upper member has at
|easinors datpypoottoe lovwen rsecbee! Y iataiheditberatccamty dbadeparitgf the at least
therefrom. The at least one support column s slideably mounted relative
t8HERRRE FAHEMBEP WiREI 8985 i BN AGERIR B4R RIFEPLRGPoP e ad an
leaghagepadRBert column. The wheel assembly is moveable between a
retracted position and an extended position. For both aspects, there may

also be a handle for pivotal movement between a first position and 20 a

second position to effect movement of the wheel assembly between the

rBHRERA SoRRRSATSIRIC R L ReRRULPFOSIAEN YPAG APRSIEE SR aRIfsHHwo gap
CALANMY MandigsRlid aaRbp BN ddb- cRRHESRRBUNG AbICasHNG P8R e clchair,

through the lower member. There may also be at least one compression
spathgaxpiaadirgisstweien teepsee rioveriveeraprl itreteaienanidatberiibechair and

at least one compres 10ns rn bﬁ'?%ﬁ%o%nd the tleasé ne support

IR PRERSHAHAE B 8 BIRVRE RSO 158 Bt el oo

attached e tpsHprRALEIGRRRR IS BRI agsIneRbitherebyurel, addiedsat &eto and

lower end of the handle; the roller being for movement between a first
rdfiesngiosihiereiowarde 2f lkeat ofalerpatkauroniheidezhly mandkdiriithdo the lower

firesosition: da.a secand roler positon ata fent.oldhe track andwhere 7.
the"handle 1s'in the second position. The at least one support column may

benablastemye relaiitecthedeweastmasabrEitbihedieekeRRlidosition.

For both aspects, there may also be a“handle for pivotal movemeht between a first position and
a second position to effect movement of the wheel assembly between the retracted position and
the extended position. The at least one support column may be slideably mounted in
corresponding at least one opening through the lower member. There may also be at least one
compression spring extending between the upper member and the lower member; the at least
one compression spring being around the at least one support column. There may further be
provided a track on a top plate securely attached to the upper member for engagement thereby
of a roller at a lower end of the handle; the roller being for movement between a first roller
position towards a rear of the track and where the handle is in the first position; to a second
roller position at a front of the track and where the handle is in the second position. The at least ‘

one support column may be able to move relative to the lower member in the direction of a
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3 longitudinal axis of the at least one support column, but not laterally.
The handle may be pivotally mounted to a base plate intermediate the
length of the handle and comprises an outer portion and an inner portion,
the outer portion and the inner portion being joined by an offset portion.
The at least one compression spring may provide an upward lifting force
on the upper 5 member to assist in the lifting the wheel assembly off the

droaitiae’ s RbNAIR! 8IHANES 1PRRTT B BBINAPHRIBI 1o RhEiFe may be
RAKHAY-DEL, 3 theaSecRRdROSHARDR DRNGIE JNRY RAVGRAnTeBRRMAks an outer

locking as the roller moves past a top-dead-centre of the upper member.
Treetioollerd endynbepadapteik toufsushrionthe thp iplateptotiforoeitb@inppey an offset
member and thus the at least one support column downwardly. The at
IB9EPBNE"E SR 1B AT LS BB SrRYEa 4 byPIE ThEVEHRRE B the upper
URBSbENEIALSE: BTG AlIRRRT JhsrliebriiRenthe wheelRRgRMNG IR from

in the extended position the wheel assembly may not be lower than a
rtigsewheebsifichéo v desiobrsitico. ¥iadilétihe saegod wisdohntthe datdet ifag have a
ground }({3 retain the abijlity to drive the wheelchair. The wheel assembrl ,
WREFP iR tREa% A E&é?fsfﬂf’ovﬁ? RS AitRR YRR RES L iP SBPER AT RS cﬁ%{f’“er
MY a:phEIE b lueoAnt iRy PRRIGIR I he LB WRRAIRP 3RMRI fR8Y! least one
comprise 15 a plurality of wheels rotatably mounted between a pair of

pririife eatdnspinveniaigrtlickenitieast sitecpiattessianfopiiar cheyHsedamatsssedey

most forward of the plurality of wheels may pe elevated relative to the -
RS PR B HRBLIGPENE CFACL B FATHE LB ARGRBlesserol s

upwardhaal ghaiofrartengd: e pRiarayhealdTswebadetatahly wheuieddo

the lower member by an axle that may engage a bearing that locates in a
tMengRaoResitp Bt iAo A Bldp, RatEs damacrarsindgeiniecvditidardivayhe

behlgec[%eig Pﬁé\%ﬁg& assr:re]e?nl |3{r9vrhn% %ftheee\i\fgg éghglrit%ﬂdrr?aaqpm %‘!aovrvheelchair SO
whneel. re escription o he rawings in order at the'invention may

bedullyauneersigedranst eeadiloatd amasticalaifae e astmbianapeomprise
described by way of non-limitative example only exemplary embodiments

oF Bitsalits g sl etetaioRo e dBeMRSHG PRI R A retd rareedtangibidentical

asggg B?&%"é‘s”yA'?ngv"a‘%é tvrv té\é?thg{ %%g S(')st forward of the plurality of wheels may be elevated
relative to the others of the piurality of wheels; and the side plates may be angled upwardly at
their front end. The major wheel may be rotatably mounted to the lower member by an axle that
may engage a bearing that locates in a through-hole in the lower member. Each gap-crossing

mechanism may be located between a main frame of the wheelchair and each major wheel.

Brief Description of the Drawings

In order that the invention may be fully understood and readily put into practical effect there
shall now be described by way of non-limitative example only exemplary embodiments of the
present invention, the description being with reference to the accompanying illustrative

drawings.

In the drawings:



10

15

20

25

In the drawings: 4 Figure 1 is a front perspective view of an exemplary

embodiment 1 with the gap-clearing mechanism in the retracted position;

Figure 2 is an exploded perspective view of one of the gap crossing

mechanisms of Figure 1; Figure 3 is a side view of the exemplary

embodiment of Figure 1 with the gap-cldaring 5 mechanism in the

retracted position; and Figure 4 is a side view of the exemplary

EBmbo dimefiowfieigesetitewie e axeolkiamieg dedicieahlsHiliththgaedearined

&osition. Detgilecé D s(fri tjton of Exemplary Embodiments 10 As shown in
%Qﬁ%@?ﬁ&é eré 1€ Wheelchair 10 having: a main frame generally

FRRFE SR RS kR d PLFORCEAS IRSWLS BReenef silecaisang redaiambns of Figure 1;

mounted relative to the front of the main frame 12 and having a swept
Viohimeins spoview afseasrrimpirsy 20 berisreh Sife e theithdlf IARrABarDY
15 backrercht 22 Witgopags %ripgn%4, a seat 8, a gap-crossing mechanism

chanism in the Tétra : i . .
3G THOUNIEd on'€ach side of the main frame 12, and a major wheel 14 on

eiack 3ide fdaNERObATRG bk sRplEESHI MR T FsYIge Meah anisyap b dayian
axle 16, the gap-crossing mechanism 30 being located between the main
fashenem dhtie2atentsd Resjiewheel 14. The axle 16 engages a bearing 17
that locates in through-hole 19 in the gap crossing mechanism 30. Each
of the two gap-crossing mechanisms 30 has a lower member 32 to which
theaaslepke dapaeswikxanplay eialydaiiasted intermediate the length of
the lower member 32; and an upper 25 member 34 generally parallel to

Andhspade i ereiRviRes BRE HioEEERY. PHAYIB®er member 34 is not
attached 10, 1he axlg. 1841 1ap-Raifame 12.

a front castor 18 on each side of and rotatably mounted relative to the front of the main
frame 12 and having a swept volume as shown,

a seat handle 20 on each side of the main frame 12,

a backrest 22 with handgrips 24,

aseat 8,

a gap-crossing mechanism 30 mounted on each side of the main frame 12, and

a major wheel 14 on each side of and rotatably mounted to gap crossing mechanism 30
by an axle 16, the gap-crossing mechanism 30 being located between the main frame 12 and
each major wheel 14. The axle 16 engages a bearing 17 that locates in through-hole 19 in the

gap crossing mechanism 30.

Each of the two gap-crossing mechanisms 30 has a lower member 32 to which the axle 16 is
securely and pivotally attached intermediate the length of the lower member 32; and an upper
member 34 generally parallel to and spaced from the lower member 32. The upper member 34

is not attached to the axle 16 or the main frame 12.

Securely attached to the upper member 34 adjacent each end thereof and depending therefrom

are two spaced-apart and generally parallel support columns 36 that slideably pass through
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Securely attached to the upper member 34 adjacent each end thereof and

depending therefrom are two spaced-apart and generally parallel support

columns 36 that slideably pass through 5 corresponding openings

through the lower member 32. There may be any suitable number of

support columns 36 from one to severak The support columns 36 may be

of any suitable size or shape provided they have the structural strength

aneddengthdodeaiadd ertoypericr mvas destdbéd] Thelownaly bevavesyithisdy armber of

preferably in the form of elongate cylinders, rods or tubes. The 5 sugporﬁ ,
tﬁ% itable size or

AT 9BNSRPAING AP SEVFATANIS PSRRI BRUEP R ERBaY 325h e
direction At thge JoRgludingl axis teagh Hidne sHRPBE AMUS RS S Bilescribed

not laterally. Either or both of the support columns 36 may have a

oeionp Hessioer Speing S8refrebidingharfiotmdf eregaippyitdssiurags 36 theewdéa

the upper memger 34 and the lower member 32 to bias the 10 upper

e bt o chl o A

BismBeRBkiaRe1b8 dowekippnledns Badhussnpasiaglumn 36 has a

wheel assembly 40 attached to the lower end thereof. Each wheel

assembly 40 has a plurality (6 as shown) of wheels 42 rotatably mounted
etween g pair 15 of parallel and spaced-apart identical side. plates 44,

R AR e R R s L B e

tethe gtheswheslsoanddh e sidp @latasyad reranatacyemanaly st ibeiss the

front end 48. Each support column 36 locates in a receptor 37 securely

entscMatN e TRt akay hradaedavaronam kep ratioainE 2R Rt e pReR/trspper 34 and

,;R%]?org mnqgmbb%P e handle 50 for both gap-crossing mechanisms 30 (as

S owr?), or a single handle 50 that operates both gap-crossing

mechanisms 30. The handle 50 is pivotally mounted to a base plate 60

intermediate the length of the handle 50. The handle 50 may have an

Bere P pRtbreEanE BRP iR WO F GRS B {B RIEGTRF ShilHo¥e SoRIBREY: Atch
eﬁsﬁe'&”a%%glﬁa eRdi0e pandle eQdas.adolierRgises el iaaPiween a pair

attached to 25 the inner portion 54. The roller 58 engages in a track 62 on
ainpappe apltedpabddsaeur e itctheide ppersurface widbiel i rpeis thembetrf@dard of
The roller 58 is for movement between a first position

the wheels 42 is elevated relative to the other wheels, and the side plates 44 are angled
upwardly at their front end 48. Each support column 36 locates in a receptor 37 securely

attached to the side plates 44.

An operational handle 50 is provided. There may be one handle 50 for both gap-crossing
mechanisms 30 (as shown), or a single handle 50 that operates both gap-crossing mechanisms
30. The handle 50 is pivotally mounted to a base plate 60 intermediate the length of the handle
50. The handle 50 may have an outer portion 52 and an inner portion 54 joined by an offset
portion 56. At its innermost end the handle 50 has a roller 58 securely but rotatably attached to
the inner portion 54. The roller 58 engages in a track 62 on an upper plate 64 secured to the
upper surface of the upper member 34. The roller 58 is for movement between a first position
towards the rear of track 62 and where the handle 50 is generally horizontal, or may be at an

angle of up to about 45° to the horizontal with the handle 50 as shown in Figures 1 and 3 being
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towards the rear of track 62 and where the handle 50 is generally
horizontal, or may be at an angle of up to about 45 to the horizontal with
the handle 50 as shown in Figures 1 and 3 being 6 at an angle of about
300; to a second position at the front of track 62 and where the handle 50
is generally vertical (Figure 4). The bearfhg 17 may also be received in a
second hole 21 in the base plate 60 so that the wheel 5 14 is rotatable

rBl3MA0SE HERpahA%e i ik §eRIBE RSN F0Ned WRIPHEHS NIt IR theabardle 50 is

%nﬁéﬁ?véﬁiéa? ges45he upper and lower members 34, 32 to pivot
relative to the wheelchair frame 12, as will be explained below. The

compression spring 38 provides an upward lifting force on the upper
member 34 to thus 10 assist in the lifting the wheel assembly 40 off the

ghBRIRRPEhE RAaNERe 86 TRERIGTLA Fronriteh decd bR sate P Bt fGrec4 abthe wheel

the Er3tRAs QR TAGY R Dapl EANG QR LHdh4E LOL NP WRESlnASRRI Y me 12.
40 is controlled by the support columns 36 and the handle 50. When In the

filktsio, plais it IS Her epB ¥ th edvdvee Inaess sendb Ba AR i ftedratititleaqtemckalithair frame
sufficient clearance for the wheelchair 10 to function normally. The

gipEr8UARSRBORARERY 30 is therefore relatively 15 unobtrusive, and the

wheelchair 10 can still be collapsed for easy storage. In the extended

state (second position of Figure 4), the gap-crossing mechanism 30 is

mbe eohtpretise@peogitigridisreyidesminpiguddiiing dreztentid lawer rttrebah®elo thus
. the handlef 50 is moved from the first position (Figure 3) to

bly 4
?ﬁ%g%g?goﬁ%" OSHIEh g AE TP 1R QTERESH B ST EIS Bariie04na1eve o the
havena sedes AhilRrking AR pISE B EMIES Past thedon derdaentre Rfecel

the upper member 34. The roller 58 will then push on the top surface of
theseppE e rinto B hy therseptiod cppensritnabe B amtiethis\thensu editst

columns_36 downwardly. This will also. .compress the compression springs
BT R e G Rl s e A et g e for e
Afhbbihatriso RoGoRGaST MatRAINE TorogKlcRBSHE e EarhRRE Wikerlhatekbvely

is then lifted into the gap crossing position shown in Figure 4 so that the
caStiresive. gnsl Hisoveegiebajrdlsean miltlesmglbostéiwisesichendeame 12

In the extended state (second position of Figure 4), the gap-crossing mechanism 30 is moved to
the position as shown in Figure 4. To extend (lower) the wheel assembly 40, the handle 50 is
moved from the first position (Figure 3) to the second position (Figure 4). In the second position
the handle 50 will have a sense of locking as the roller 58 moves past the top-dead-centre of
the upper member 34. The roller 58 will then push on the top surface of the upper member 34
to force the upper member 34 and thus the support columns 36 downwardly. This will also

compress the compression springs 38.

The action on the handle 50 therefore lowers the wheel assembly 40 until it is in contact with the
ground, and the front of the wheelchair 10 is then lifted into the gap crossing position shown in
Figure 4 so that the castors 18 are above the ground. In doing so the wheelchair frame 12
pivots relative to the upper member 34 and lower member 32 as they remain parallel to the

ground due to the wheel assemblies 40 engaging the ground and the support columns 36
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pivots relative to the upper member 34 and lower member 32 as they
remain parallel to the ground due to the wheel assemblies 40 engaging
the ground and the support columns 36 7 remaining perpendicular to the
ground. The movement to the gap crossing position moves the centre of
gravity of the wheelchair 10 and the persén in the wheelchair 10 to a

position approximately above the centre of the major wheel 14 and the

VIRBRY{SSRERSRAEH 5 arinG 8rEnts RSN 1A /et 'aseiBasISitipp moves the

s&qwgcwmwm hgadhamalaiaael i A maYRe STRL dsliBre

such as, for example, 5 to 10mm, above the ground so that the major

vepeeisirdtatiithiconthetcihrergod thiedrigsettisethe atilitg tahdsiadb@bly 40.

wheelchair 10. The lowered wheel assembly 40 also limit the wheelchair

10 so that it can only move in a 10 straight line (forwards or reverse), and

IS UnaRigtR TR YitAaKE difficulitHB %Obfmdsn%}%e%%?k%'aﬁ'(hgr#aﬁmhee; 14

the gap, it moves in a straight line. After the gap-crossing mechanism 3

has! begroextendedstineashere kchéor cale roayeoover dbergap. gMbemwsﬂnmat the
has been cleared, the handle 50 is returned to the first position of

F—Tb%ﬂe“@efg ThY \Aﬂ?@@ﬁb@?ﬂﬁ%‘%}? LangRe Ao R 3V Braiaard

or the roller ski length adjusted to fit the preference of the user by

relocating the attachment of the receptors 37 relative to the side plates 44

ahd trwtere duipprent agwditiveiOmieniver $h84H82lcdatives tatthist basenjateveOn a

As th h has the ability to lift the front cast
RS T AR S0 R By 1o A e b A Eesge e

isyHaalcthe wherlehripd hasJhe byt %rﬁﬂgﬂ%@@éﬁmé‘g I%E;P&;hamsm 30

With the front caster wheels 18 raised, the wheelchair 10 can be moved
dvmbt?@@égwﬁeqioi@ \sheetthgithe dromteasteeniiitess. 18 hdhthegap, majmen

Ce%% %q |teh é:sbretrrgov td cg]vefr the low stef\ 25 Whllst there has
been escrlbe ' o‘fengeomog s B?sdtr?% ary ‘'embodiments of

the present |nvent|on, it will be understood by those skilled in the

technology concerned that many variations in details of design,
cifstrire] pasditd/eanciirer e orivaigy trswavads bartkioart de frertingr Siofentieadjusted to

[ n vent .
thetﬁg ptrepergn(;[eog the user by relocating the attachment of the receptors 37 relative to the side

plates 44 and/or the upper and lower members 34, 32 relative to the base plate 60.

As the gap crossing mechanism has the ability to lift the front caster wheels 18, an added
functionality of the gap-crossing mechanism 30 is that the wheelchair 10 has the ability to
overcome low single steps. With the front caster wheels 18 raised, the wheelchair 10 can be
moved over the step before lowering the front caster wheels 18. The rear, major wheels 14 can

then be moved over the low step.

Whilst there has been described in the foregoing description exemplary embodiments of the
present invention, it will be understood by those skilled in the technology concerned that many
variations in details of design, construction and/or operation may be made without departing

from the present invention.
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8 THE CLAIMS: 1. A gap-clearing mechanism for attachment to a

wheelchair, the gap-clearing mechanism comprising: a lower member for
attachment to the wheelchair; 5 an upper member spaced from and MCSLLP
parallel to the lower member and being moveable relative thereto; the

upper member having at least one supp®rt column securely attached

thereto and depending therefrom, the at least one support column being
Shide@lbhMBounted relative to the lower member; and 10 a wheel

assembl}/ at a |OW%I‘ end of the %t Ieatstt one s 'port olumn, the wheel .

<SSR BEIR G RIOVEBIS HERVER A et A8TST 50si |8r?%Pﬁ%JeaaH”§xT‘eeﬁe§}%%sm
pasPiRmg2. A gap-clearing mechanism as claimed in claim 1 further

comprising a handle for pivotal movement between a first position and a

second ygitioemeeeffsettasbveniénteMheeltriel 15 assembly between

the retraCtedeP%Siyw%Qrangcgh r8Xt?aﬂ egrQICé?iti%né 13\'Nér %%R{%?%HQ g ing moveable
mechafisthras craimedin ¢ almnl, WHeTein the at least one suppor‘f 9
eMurannhisreglideably mounted in corresponding at least one opening

through the lower member. 20 4. A gap-clearing mechanism as claimed in

claim 2eiPRE" SRTBASITYIRE RIS SBPRPHESLIBI SHIRY élrehadigereto and
Qgé%%'enn %neeré‘#Popne,rt}g%%mga%rt 85‘9%%&9\@8[:%6}5@98@&% l%gﬁtg@%la’t&/e to the

compression spring being around the at least one support column.
@aRrGiRatbeg snachanism as claimed in claim 2 further comprising a track
on a top plate 25 attached to the upper member for engagement thereb

of a rolfefRRCAIRRAB YT DICIHE pRthefl&e B ERSIIRIDRIPRPIOFIHBVe RS

et n.a fi ifi ar e fr . handle
B e
where the handle is in the second position. MCSLLP
2. A gap-clearing mechanism as claimed in claim 1 further comprising a handle for pivotal

movement between a first position and a second position, to effect movement of the wheel

assembly between the retracted position and the extended position.

3. A gap-clearing mechanism as claimed in claim 1, wherein the at least one support column is

slideably mounted in corresponding at least one opening through the lower member.

4. A gap-clearing mechanism as claimed in claim 2 further comprising at least one compression
spring extending between the upper member and the lower member; the at least one

compression spring being around the at least one support column.

5. A gap-clearing mechanism as claimed in claim 2 further comprising a track on a top plate
attached to the upper member for engagement thereby of a roller at a lower end of the handle;
the roller being for movement between a first position towards a rear of the track and where the
handle is in the first position; and a second position at a front of the track and where the handle

is in the second position.
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9 6. A gap-clearing mechanism as claimed in claim 1, wherein the at least

one support column is able to move relative to the lower member in the
direction of a longitudinal axis of the at least one support column, but not MCSLLP
laterally. 5 7. A gap-clearing mechanism as claimed in claim 2, wherein

the handle is pivotally mounted to a base plate intermediate the length of

the handle and comprises an outer portion and an inner portion, the outer
pOktip-aBgritherbaenpertanribeiagijoined Hywasraifsed soskerond. sbpport column is
gap-clearing mechanism as claimed in claim 4, wherein the at least one
eBmiSrBsutois Aitedp iRy PrELIBRIERSM U B AFG tiEm g RIM BifRb AYfsRi the at least
gﬁ%’%ﬁ%@@c%ﬁiﬁ? Nths jggépg,};he wheel assembly off the ground as the
handle'is moved from the second position to the first position. 9. A
gap-clearing mechanism as claimed in claim 5, wherein the roller is

adapted to push on the top plate to force the upper member and thus the

A RO SRS BISERERS IO AR RIRMMS AN, 158R0°R G englingvotally mounted to a
REE RS ARHAIRE BhGRER:% NAGEEIR JREAHEASL P BREYERERSFHPHn inner
spring is compressed by movement of the upper member under the action
obrthe, blenytddpdtigaprddaringenpedhariisng fsneldbned affsegpontibpwherein

when the wheel assembly is in 20 the extended position the wheel

assembly is not lower than a major wheel of the wheelchair. 12, A

gap LEHIeERERANEM s HHmed duriaimy e there i R 4R bmpression
assembly, when in the extended position, limits the wheelchair so that it
spimgnovedes astraight litiedftneacdsherummee rsemaetissrisvidhelifting the wheel
without difficulty. 25 13. A gap-clearing mechanism as claimed in claim 1,
RRRER Bl A A RO B PRI PRI YRRy Positon
mounted between a pair of parallel and spaced-apart identical side

plates. MCSLLP 10

9. A gap-clearing mechanism as claimed in claim 5, wherein the roller is adapted to push on the

top plate to force the upper member and thus the at least one support column downwardly.

10. A gap-clearing mechanism as claimed in claim 9, wherein the at least one compression

spring is compressed by movement of the upper member under the action of the roller.

11. A gap-clearing mechanism as claimed in claim 1, wherein when the wheel assembly is in

the extended position the wheel assembly is not lower than a major wheel of the wheelchair.

12. A gap-clearing mechanism as claimed in claim 1, wherein the wheel assembly, when in the
extended position, limits the wheelchair so that it can move in a straight line forwards or reverse

and is unable to turn without difficulty.

13. A gap-clearing mechanism as claimed in claim 1, wherein the wheel assembly comprises a
plurality of wheels rotatably mounted between a pair of parallel and spaced-apart identical side

plates.
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14, A gap-clearing mechanism as claimed in claim 13, wherein a forward

wheel that is the most forward of the plurality of wheels is elevated

relative to the others of the plurality of wheels; and the side plates are MCSLLP
angled upwardly at their front end. 5 15. A wheelchair comprising two gap

clearing mechanisms, there being one gap-clearing mechanism on each

side of the wheelchair, each gap-clearing mechanism comprising: a lower
menger-adtaciyedeththerwhedktihai jrattainp parwherib erfspact dHeehthanid the most
E}g\{%lel to the lower member and being moveable relative thereto; 10 the

P RidhRLY MR Rig RSB eNRREL SRSV LB Mt GF g BlERIHeRf wheels: and
Ineelo Ak DS, | Ot i gt one support column being

slldeab mounted relative to the lower member; and a wheel assembly at
a lower end of the at least one support column, the wheel assembly bemg
moveable between a retracted posmon and an extended Posmon 15 16,

WhENOREIFRY EOTRIER SRR T8FUIHRP CERBREINSS RERY Pé‘?o‘%aﬁi\‘h?ﬁélng
MAYementheesit il PRsiARBSE R BRCABS R FIEGRAR BT8R orising:

movement of the wheel assembly between the retracted position and the
extended pos#iowe2OdiTba atthculd tairasieaiehed in claim 15, wherein

the at least one su ortc Iumn is |deabl corres ondin
g TSN Soureshonding. o

an [ me [ spaced rom a a ber n
least one openlngp roug eFiower memrbéor elc alr as clalmed g

in clain, d@fuithepeampsistpg at least one compression spring extending
between the upper member and the lower member; the at least one

compression tBprinpebeieyerdardaiatieastenst necsigaBonn Seliwetly. 5ched

A Whe(?|C|l’Je ir as %Iaérﬁneddnlr} Iamr%Gtr}‘gg erS?%méorlsm acg l?n(%k l?ﬁn a t%’ea{)ly
plate secure y NdFSRRAR fie upper fiember for 6 Bagemen

a rolIer@@t@N@n@ﬁr&@{h@@W@Mm@h@ﬁ@lIer being for movement
between a first roller position towards a rear of the track and
a wheel assembly at a lower end of the at least one support column, the wheel

assembly being moveable between a retracted position and an extended position.

16. A wheelchair as claimed in claim 15 further comprising a handle for pivotal movement
between a first position and a second position to effect movement of the wheel assembly

between the retracted position and the extended position.

17. A wheelchair as claimed in claim 15, wherein the at least one support column is slideably
mounted in corresponding at least one opening through the lower member.

18. A wheelchair as claimed in claim 16 further comprising at least one compression spring
extending between the upper member and the lower member; the at least one compression

spring being around the at feast one support column.

19. A wheelchair as claimed in claim 16 further comprising a track on a top plate securely
attached to the upper member for engagement thereby of a roller at a lower end of the handle;

the roller being for movement between a first roller position towards a rear of the track and
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MCSLLW 11 where the handle is in the first position; and a second roller
position at a front of the track and where the handle is in the second
position. 20. A wheelchair as claimed in claim 15, wherein the at least one
support column is able to 5 move relative to the lower member in the
direction of a longitudinal axis of the at {gast one support column, but not
laterally. 21. A wheelchair as claimed in claim 16, wherein the handle is
pihpéaly maadbtedhthafimseqtliateaidte raeddiatelthedeitigilaiof tloethéthdleack and
and comprises an outer portion and an inner portion, the 10 outer portion
Hﬁﬁ%ﬁ’@iﬁ?@%@ﬁﬁé?ﬁﬁéﬁ?ﬁ‘]cﬁ?ﬁé@%y an offset portion. 22. A wheelchair as
claimed in claim 18, wherein the at least one compression spring provides
an upward lifting force on the upper member to assist in the lifting the
wheelassanmibbs offithe igroeimd! Sswirediraihelet ieasiored firpottttruseciordle to
position to the first position. 15 23. A wheelchair as claimed iQ laim 19
AR MR B R 1 B SHhE IS LTS Frct et saetone
DeBhesaRs s tgidgast one support column downwardly. 24. A
wheelchair as claimed in claim 23, wherein the at least one compression
spring is 20 compressed by movement of the upper member under the

action of the roller, 25. A wheelchair as claimed ip claim Zﬂ., wherein when
e WHISEDEL AR BRITSTHTAE ExtEn e&@ﬁ&%}&ﬁ%&ﬁﬁ/ga ASSEMNGR N6

IQuigrthan Adnaighwheeahiewhesiphals ishenablsothsn Baigh Whaeldon, the

contact the ground to retain the ability to drive the wheelchair. 25 26. A
wheralctiair @ theimesd porttaitveits joviedriairpthdfseheatiassembly, when in
the extended position, limits the wheelchair so that it can move in a
straight line forwards or reverse and is unable to turn without difficulty. 12

22. A wheelchair as claimed in claim 18, wherein the at least one compression spring provides
an upward lifting force on the upper member to assist in the lifting the wheel assembly off the

ground as the handle is moved from the second position to the first position.

mountﬁ toa batse plate

MCSLLP

23. A wheelchair as claimed in claim 19, wherein the roller is adapted to push on the top plate to

force the upper member and thus the at least one support column downwardly.

24. A wheelchair as claimed in claim 23, wherein the at least one compression spring is

compressed by movement of the upper member under the action of the roller.

25. A wheelchair as claimed in claim 21, wherein when the wheel assembily is in the extended
position the wheel assembly is not lower than a major wheel of the wheelchair to enable the

major wheel to contact the ground to retain the ability to drive the wheelchair.

26. A wheelchair as claimed in claim 15, wherein the wheel assembly, when in the extended
position, limits the wheelchair so that it can move in a straight line forwards or reverse and is

unable to turn without difficulty.
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27. A wheelchair as claimed in claim 15, wherein the wheel assembly
comprises a plurality of wheels rotatably mounted between a pair of

parallel and spaced-apart identical side plates. 28. A wheelchair as

claimed in claim 27, wherein a forward wheel that is the most forward of

the 5 plurality of wheels is elevated relgtve to the others of the plurality of
wheels; and the side plates are angled upwardly at their front end. 29. A
wheelghaitias: clatmrptkinctaim 25, wiaarieindhehsapjesantvaetds patatedplurality of
mounted to the lower member by an axle that engages a bearing that

EERSGIPRHORUHEF BTG RAIEH PR IR Ehoe SRR B Pates.

claimed in claim 29, wherein each gap-crossing mechanism is located

between a main frame of the wheelchair and each major wheel. 15 31. A

wh eelahaiciesr aammadctnrctsam 30, wikesieia fthedie atting isaaisohlocate bivad of the
second hole in the base plate so that the maéor wheel is rotatable relative

MR EREL 1§ THEHARRNT 40 RN SE (10 R AIPSE 33 nd the side pltes
\gjg%l&gglrpq\%g@lgp%lp}rgmlgggl wherein the upper member and lower

member are 20 pivotally mounted to the main frame.

29. A wheelchair as claimed in claim 25, wherein the major wheel is rotatably mounted to the
lower member by an axle that engages a bearing that locates in a through-hole in the lower

member.

30. A wheelchair as claimed in claim 29, wherein each gap-crossing mechanism is located

between a main frame of the wheelchair and each major wheel.

31. A wheelchair as claimed in claim 30, wherein the bearing is also located in a second hole in
the base plate so that the major wheel is rotatable relative to the gap-clearing mechanism as

well as the main frame.

32. A wheelchair as claimed in claim 31, wherein the upper member and lower member are

pivotally mounted to the main frame.



