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1 "'Gap-d earing Mechani smfor Weelchair Reference to
Rel ated Application Reference is nade to ny earlier
United States provisional patent application nunmber 5
60/ 802, 159 filed May 22, 2006 for an invention titled
"Gap cl earing nmechani smfor V\Irieel chair" the priority
of which is hereby clained, and the contents of \I\:hl rh

are hereby inco doaorcﬂtaf{")?wefha"'sm f°'rW|E—e Tohg! Ir10 Th| s

TEvent o {8 &h s b a gap | i ng mechant o for\\\\\\\\\\\\\\\\\\\\\\\\\l\l\\\\\\\\\l\\

wheel chairs and refers particularly, though not *159159*
efdretide'\t6 Rlatddnpgplicdtion Nechani smthat is retractable
when not in use. Background Those on wheel chairs have
Sefeperde fsfrasialts yy iearlidydnitell Bigtea nabviaiona) patemtgpplicatmnpuinbéerc
transport 15 vehicles such as, for exanple, buses, .
@P/§%1 Hritled "14%14 %QO%éD'saﬂd’lYebtlﬁ’B ftifled “‘Cer AepE9MeghaTsE) iggwheelchair”
at has to be cr bar di n
31 oy AT s AePor i Ebed 3 S epine SR o trrotdeofratd by
- powered ranp that can be
tr%a%béeec# ng\r/}é%'%log ehec?%ﬁﬁqgétw etgﬂreght ry/exit door to forma
negoti abl e bridge to allow the wheelchair to roll from
the curb onto the bus or fromthe bus onto the curb.
Mlecknieal Field i s expensive to fit each bus and tramw th
such a 20 powered ranp. Their use significantly
iThisinvarties relates tojargaptcigreéng r’ﬁ@ﬂharniquﬂ Wheelchas 21direflatsipagicularly,

Anot her solutjon is to have susgensi on sxstem on the
Qpugh 89t gxelysivelypia syl ’BFC*FP'a%”taﬁ istrotragiabig WEEN Peldn sGr b
side to be lowered. This still |eaves a gap for

wheel chairs and is mainly used for elderly

BReRGEBGES S- 25 A final solution was to have wheel

chaitrs with continuous tracks that can cross gaps.

Sticde onwteelcictraihtng sohe diffsaly ihiboating aflialightingdmo@ pabilckyansport
and expensive, and have not nmet wi th success. Sunmary
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 solution
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 buili, are bulky and expensive, and have not met with success.

Summary
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2 "According to a preferred aspect there is provided a
gap-cl eari ng nechani smfor attachnent to a

wheel chai r. The gap-cl eari ng mechani sm conpri ses a

| ower nmenber for attachnent to the wheelchair and an
upper nenber spaced fromand parallel to the |ower
menber and being noveable relative thereto. The

b Bplo (AR B30 wh AL o SHBOALI o ALUTRSA TG U Elnrent 1o o
WR&sihat. ﬁ%e%ﬂ@@l@&r‘ngmc%‘ﬂ‘brﬁ &n%rrb&eﬁlg‘lvé(r mdR8&R IR Gitachment to the
relative to the | ower nmenmber. There is a wheel

ARSAINRIr Ynddn @pkovenb® Beaced fromand@parhiRpithe IORE rBehfiRO Afd being
colum. The wheel assenbly is noveabl e between a
nevera@etreleltivrsdmretb ditve aipekr arembexhasatiedst pos supiport coltlron securely
Accor di ng a second preferred aspect there

6?%90?%6’95’ %ﬁﬁé%ﬂ’%‘ﬁ'ﬁg fherehRpr ke %&aﬁme@woﬂem@en |'Sr&!jdeab'y
g\ggrﬂegref?évé tPttr{eﬁév?elwgﬁLgh gﬂere% ag\gr&ee?%srg%rqgly gg Iowar enWoP{r]\e at least
FREARPLEEANTGL S5 SRl ABADRE oLl LBl P o

Qﬁéﬁkbgbgmﬂ_the | ower nmenber and bei ng noveabl e

relative thereto. The upper nenber has at |east one

support columm securely attached thereto and 15

dependi ng therefrom The at |east one support col um
ﬁ@cosqingdeaﬁpspnﬁ@mfﬁr@é apRECHh PR ds Rrevidada wfm@ air GeEIPH&iRg two gap
here IS a ower end o

Flagriog "Zfﬁga%ﬁgﬁp@ﬁeab@gp SH%gawﬂ%arlnmgghang%@rﬁ?f;?srs%gf the wheelchair,
o I‘Jgt@P lc@am@t%ﬂgn E&thdREL £ Bw ORbhbd? %r@ﬁ&hﬁw@nﬁéhﬁ%ﬁ%charr and

bot aspects, ere may a be a

B®lpdRt MekBr spEYEa rrremtane?sr\amrb tAe fobvé%erﬁ&ﬁ lahd BInPAEVeaBl® relative
a second position to effect novenent of the whee

testnihg udpet memberthhe atrledst aret sudpqromiumncrecaelg attdched thereto and
ext ended position. The at |east one supgort col um nmay
B%P%ﬁ'l‘ﬁi@ﬁ@[@mrﬂl?rﬁﬂ ieastione S!RBP'F é@ffﬁ'h@lslﬂfa ly mogeied redaige to the lower

th th
PBERe Drece > Gahap S So B S o PR SB PTRrs b sl . The
H/RQeGF Essgﬁlgg%r mg\yegble ggtwegw Fetrgagcp&rshio;r Qr?d ?nt e)Jte%gg'c; posﬂigﬁ.
ression sprin el ng around the at [east one
support colunn There may further be

For both aspects, there may also be 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. 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 batween 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



10

15

20

25

25" provided a track on a top plate securely attached
to the upper nenber for engagenent thereby of a
roller at a lower end of the handle; the roller being
for novenent between a first roller position towards
a rear of the track and where jthe handle is in the
first position to a second roller position at a

IJngmd (.?g ax sh)? thte %%%ﬂéj LYQ{BS& Sciuﬁrﬂr? bDﬂ%Wa%réll? T'hg hgmﬁe ma{/be

BRo@IR) rﬁanQedn@H Saieedleﬁé inePmédiatd he 1drgiest th@&\mﬁ’cﬁé ar\d‘boﬁﬁbﬁses an outer
direction of a 3 longitudinal axis of the at | east

POdiors anxdritnee pdrtioh) the louter pationl At @fedhdey portidrebdigrsihel byay offset
be pivotally nmounted to a base plate internediate the
pertign. [The At ledstorecnadipesssipmisrtiogmay sewsidean wrwvaed littingdercé omthe upper
and an i nner Eortlon the outer portion and the inner
ﬁlﬂ”tbieb‘ﬁ aB%ﬁtH*g‘ ¢ ttingdhe WW%F\SS&F‘P@@ thep%?‘{”f’ gh thepgdig s moved from
l.east on sion.s rovi de an
HEREbrE PR R i BN e B 5Ot ey rve o
sbr(ste'oﬁgcﬁlrtbeas%@r%herﬂ§)§@§1fﬁ;sya BEfde&h@engé QHHQUFS}J%r Er%b?r. The roller
e 1's moved from second position to t I rst
2§ ibk la@dptedB pidshi dn thd10p prRRAA thrdeakd idpeNmédierAaNELEthaRY east one
have a sense of locking as the roller noves past a
tsoppod galdmo downverdlf. Théet legspere avewiession nieg may becompresged by
be adapted to push on the top plate to force the upper
moyeraent gHbe YRgs memeerandgrdipsactionhe they e'tﬁbdﬁ’ hendls wiae! assembw is in

e
BB L It IR MBSk g g v

RpedIHARI THoRMBels SERLRS, wHEIER kheQxtchB& podhISHE Infal) Binlt tHeQvheelchair so
enabl e the major wheel to contact the ground to retain

thaeit edi dnlytryovie in alstraight lineeand ishumable ketimn, ThEheheahesedmbly may comprise
assenbly, when in the extended position, may limt the
mé@"tywé Wf‘e%somtaﬁ‘?b{tm qupted RAWEAT § PRIDRS @afafel angsnagedyenart identical

una

RSP BT T eb e b A ISP R be cevet
p& %mh@otné\'kkﬂﬁg Plglalﬁ O{Aﬁ anrh R@Q&‘éjp Q?ﬁwg éj%% ed%?gardly at

e pl at es I'S

Qfelrtfrbﬁt R Uthalmdiof whkel P@b FotdBly ﬁ@un@é(ﬁb{ %Q&Ner hRh®E! BYn axle that
to the others of the plurality of wheels; and the side

plageegagrapedringalrey loeateslipwanrdlugh-tale in tHe@ower fricoibtr. Each gapleeossing
maj or wheel may be rotatably nounted to the | ower
meaRRNISThYavtie legates behygen 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:
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may engage a bearing that | ocates in a through-hole in
the | ower nmenber. Each gap-crossing 20 nechani sm may
be | ocated between a main frame of the wheel chair and
each maj or wheel. Brief Description of the Draw ngs
In order that the invention be fully understood
and readily put into practical effect there shall now

e

heehAHR¥CIR kbRl dagloBlon th reference to the
acconpanying illustrative draw ngs. In the draw ngs:

£igufel s B exlpldded perbpatite &Y SfAE bi tHe gap @¥Esdf n&Bhanisms of Figure 1;
exenpl ary enbodinent 1 with the gap-clearing
iriggteciip 8 15ide miewipbthe exerapiang dmpediment ohFigure d wite the gap-claaring
expl oded perspective view of one of the gap crossing
MSEPRNFTSIhegptrastedpeaition: andsj gure 3 is a si de vi ew of

he exenplary enpodi nent of Fiqure 1 with the .
Rt S ARIOR b B R Brot B & Pl o b Bioppgirns

EOH ' I view of the exenplary

g{ﬁggﬁlﬁlﬁﬁeo({eé?%u@ém%w th the gap-clearing

mechani smin the extended position. Detail ed

Description of Exenplary Enbodi nents 10 As shown in
Dietnileld Besaription bEExemdary Enibodinedmds r 10 having: a main
frame generally represented as 12, a front castor 18

& skyin dedkeavdngsdirie isGrvwhealair 19deMired rel ative to the
front of.tpe main frame 12 and having a swept vol une
as sh@WFM PRI RINEPESTELH '&ach side of the main

f8r arre aJl'l%nt cag'tgr 1] &%léﬁ giﬁé of%%d%tétgbl!}] ﬁggrgéd r@%ti\?eélto 1 f%ﬁ%f 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,

a seat 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 paralle! to and spaced from the lower member 32. The upper member 34

is not attached to the axie 14 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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a gap-crossing nechani sm 30 nounted on each side of

the main franme 12, and a maj or wheel 14 on each side

of and rotatably nmounted to gap crossi ng mechani sm 30

by an axle 16, the gap-crossing mechani sm 30 bei ng

| ocat ed between the main framg 12 and 20 each maj or

wheel 14. The axle '16 engages a bearing 17 that
ﬁ%rg%tgonsdmﬁ]oganmgéa ﬁu%lolh?e Iﬁvévgrt r:r)\gmbeé §2 C-I?]ggey I’Y Sesalnn%wtable rrrmgmber of
30 3R 0BMh ORI oNTEREAS evdfal lhhe W dfoh cbllRnd¥d ﬁa}@e 6f%ny suitable size or
securely and pivotally attached internedi ate the

lsrdp@tpiovitied tHeg hh@nwhé stiRliRe Btrehgdth aad thngii tdIPPEYle toPorferddalescribed
34 generally parallel to and spaced fromthe | ower
elowyeovgRer, inpane ppaderabipimter fodaof dlangate tylateragbdscr tupes. fibe
axle 14 or the main franme 12. Securely attached to the
GHRROF CAERDR PO "Sﬂ aﬁ'ﬂf‘%@%‘fﬂfe'é@i’@W @ﬁdP"‘teh BeBger 3igthe d"e°t'°” of the

n1 are two s rt and
SERE i ghs 2Po) o resuiot o URa B U hsB R S f deabl v
pass through 5 correspondlng openi ngs through the
| oner nmenber 32. There may be any suitabl e nunber of

FHREQF botl 6f tHEEppSrBcdiinti® IiteaytHaves £ ¥eHmbssioh REringlHBRAfehding around
colums 36 may be of any suitable size or shape

phiecsuppheictotunenselbatreset the upperummbead4 Ftdrtemigver raetobdr 821t tias the
to be able to performas described below However,
tURRSS mermbepdieay FBMmyihg lawerfeenbsr 2 b acingeryykatiethewppes sember 34 and
rods or tubes. The 5 support columms 36 are able to
RA/BVET et ¥t o the | ower member 32 in the direction
of the |longitudinal axis of each of the :support
colums 36, but not laterally. Either or both of the

HABPQUphort Q1SS 18 aNPbeNBY SNy SPATRERYTS B IGWRK bAtbthé@of. Each
extendi ng around the support columm 36 between the

Mpeﬂ rasseertyet0 Ha4d apiuchlityl{€ a$ shoen) ofsviibels 43 tdtabbimagtddtetvlden a pair
pper menber 34 away fromthe | ower nenber 32 by

at:mrai@l oW spenet- apﬁé'da(pj\sérs'dﬁ*@hﬁﬁéMSﬁheafmd Aerteatisd most forward o
menber 32 ort colum 36 assenblgj

T Wiee s 44 i Fevgroe FER e fiS B heBR AR I pist Bears ang
%g?gr?‘gb?/thelpfr%‘? no%&SE?(\!At}ZééJhEJ%T %&@%ﬁ&%\’&% ec%&%%eéﬁely

y nmoun
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 £8 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 anc 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



10

15

20

25

15 of parallel and spaced-apart identical side plates
44. The wheel 46 that is the nost forward of the
wheels 44 is elevated relative to the other wheels,
and the side plates 44 are angled upwardly at their
front end 48. Each support cogynn 36 locates in a
receptor 37 securely attached to the side plates 44.

%parfaéﬁw %{?5@0&5@@ Eggc%h gyoé tlonI a‘? th%rfr%XtI oq ?rack S-Eha(rewcri ?vhgrgéhek}wandle 50is

one -Cros nmechani

SEBRMIY verBital Ei @lr@gl e handl e 50 t hat oper ates both
gap-crossi ng nechani sns 30. The handle 50 is

pivotally mounted to a base plate 60 internedi ate the

| ength of the handle 50. The handle 50 may have an

dhe bearipoit T menalsRbearedeivad in an@onpbole Pbin thpdbgse platedOlsy thahthe wheel
offset portion 56. At its innernost end the handle 50

GRS r%ta‘raB'Ielr%?t'VSEP 5e @?ﬂ’@?%f'”% Mechanisay I Asyvel 8 RENdgelshnirdgme 12,

nner, ages i.n

858 ohO e s P o Butlipied, o BRI e Bl rame
Qﬁe%hﬁl&ﬂﬂ?%mgﬁﬂaﬁﬁ 34. The roller 58 is for novenent
between a tirst 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

fbe conaomésalon \abrtrig 38iveovivas ah epvisid lifngSbroevon tha uppeg oreederl34 to thus
and 3 being at an angl e of about 300; to a second

s&%ﬁt i tb?]"f%ng ﬂt'eh\ehefe# %ﬁﬁ?mBW 49 pth e 95RNG Agithakandie 30He mewastfram the

seeprdpedlop F e iy ﬁatfﬁf Basilon e b Tbe S 3 vl die whes
QLS@H\?Q{Q@ |sst9)n @B b %ﬁlcolugn%gs ér?d tﬁ@ﬁ%ﬁ%@k?ilof‘ﬁlhgrl iﬂwevfﬁst

ar| anli sm as wel

TS‘%&% Qhé‘uré 3f tﬁé‘Wﬁ‘eel 33 semDly 0 is 1tBd &if BB IRILRS wﬁﬂ"ﬁ;fﬂé%ﬁﬁﬂea@d’iﬂe for the
0

wer menbers 34, 32 to pivot relative to the
wheaidhama to fimaiorenorth2lly. dbe gag-trodsingangeharisne 8D is eHetatore Tatively
conpressi on spri 38 provides an upward lifting force
grebtrHEve, pprkipe wﬁmﬁg\a" 30Q carpstifl ey gollapspd fas SRyt storaget he
lifting the wheel assenbly 40 off the ground as the
handl e 50 is noved fromthe second position (Figure

ﬁ)thé 9 té%?d g%{es(%&%:gﬁfb ;s\tngrq] oi(l'-F L:géj%?ethgéap I\Ja%rlr%: r'{w&ﬁgn%ém ?(ﬂs moved to

trav assenb con

?‘IéFbI@t@if” idn £GhoWAS FRfdred d’obl’(‘t@nd“@ﬁ%lr 8hbheclMi88mbI 44, I't}% handle 50 is
mlot/esd 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 rolier 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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position (Figure 3) the wheel assenbly 40 is lifted
off the ground with sufficient clearance for the

wheel chair 10 to function normally. The gap-crossing
mechani sm 30 is therefore relatively 15 unobtrusive,
and the wheel chair 10 can stil{ be collapsed for easy
storage. In the extended state (second position of
E%Mﬁiﬁ%@r?egh’g&arqs e \A{q&ﬁnﬁl "f_hg; r{ij@éﬂ%ﬂ'@ﬁh ége J:rg%ﬁ%?/p%gitiér?moves the
tcBrQreVUf' galityast HRMNe¥IcHY, 10tdA8 tﬂé%?jsloﬁ irtRe WheeldMRY €6ltofd Rtion
the first position (Figure 3) to the second position
(@pprgximetelaboverthéd tuntrs eictbe chajposhdel 0ONarilthé Weednassdinely 20.
will have a sense of locking as the roller 58 noves
past the top-dead-centre of the upper nenber 34. The
roller 58 will then push on the tgf surface of th

db‘B% EXIRReE @psitoy the \Eﬂh‘?eb?séémf"ﬁ &0 shay ”OHE‘?T'B@W “3%1‘ tﬁ‘h EI‘aPhYﬁ%ee' 14
gm%é Qggts%alpc?stgnce sugh %r examrﬁ)ge g%@ a% e the 9ro nd sgr%hat the

e ac

ARG 4 cBrﬂSc.rt ?nfe %rrcﬁm!j %’\%faﬁm tﬁ@?oﬂ\‘?@ﬁ%‘nvéaﬁé %pél%a‘}QO

|I it 1sin contact wth the ground, and the front
of the wheelchair 10 is then |ifted |nto the gap
crossing position shown in Figure 4 so that the
Jdas towered W eelaeseaiitnA48 didodimgtimmttbelchair thosortat dcain hrejy move in a
wheel chair frane 12 pivots relative to the uppe

IFEREE finesUiorwgrds PITRIE St ésrungble &stu'tnnfésblovtéwﬁiuw pahe@lfqr%las the

. d du h 40
VReS R aSSe el bt ¢ “ETUIE 7987 Shrigramodarinanem
PEL DRl EHACY thIe XhbdGaF" QUﬁdmOMermg > Whdrhd E%f r%@raeen

Crossi ng pOSI I on noves t entre gravit

wleeel ahahdndkGoa @i td Bk SiRNpdsitiok bmydwgl chai r 10 _to a
position approxi mately above the centre of the nmgjor

wheel 14 and the wheel assenbly 40. 5 In the extended
position the wheel assenbly 40 should not be | ower

{118 Hgeh BOSHED 61 alpren "histed {orarihey baREWaICSR I TOlaT 8 et adiusted to

S50 B By R B el S TR et B Weﬁwo
p%‘e@'ﬁ gh(?\/g Fh?hé eH( %%&4 eVr%erhﬁ 5!1%%& @ltt{e b]ag? pl 1@%0

['ower e sse al'so Iimt the whee air
so that it can only nove in a 10 straight |ine
(forwards or reverse), and is unable to turn wthout

@is tHel gap ctogsinglinechahiomenas the abiitg 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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wheel chair crosses the gap, it noves in a straight
line. After the gap-crossing nmechanism 30 has been
ext ended, the wheelchair 10 can nove over the gap.
When the gap has been cleared, the handle 50 is
returned to the first positiong of Figure 3. 15 The
wheel position can also be adjusted forward or
rdeOr the roller ski length adjusted to fit the
preference of the user by relocating the attachment of
4R g4 08HING FriecibhishErbAdta¥fndrPtold hedicASr, tHa fab BRarty mechanism
and/gor t he upper and | ower nenbers 34, 32 relative to
cbrapdsage pl ate 60. As the gap crossing nmechani sm has
the ability to lift the front caster wheels 18, an
added a lovpr mgmbet foraiteehnyendio thehehaglepaitr ossi ng nmechani sm
30 is that the wheelchair 10 has the abilit
over c6ﬁépﬂ’96We§1bﬁ'gslpé°‘§’tf@ﬁ§?”d\W?He't“h‘@e W@h?e@é%’taéi‘ being moveable
aetweﬁwere rai sed, the wheelchair 10 can be noved over
{h %Before | oneri ng the front caster wheels 18.
The r%%ru %é?’ﬁbe%ﬁ)ﬂg%t ﬂeﬁst%ﬂ@suﬂpgﬁ@olgﬁn E@:\’J g/a(?tga{edttﬁégeto and

| ow st ep. 25 Wi | st tthere has been describ

fdepergng B retemCihe At Iba3N oRXKIFPOracyunG T deadi shdsably nduntb elative to the
present invention, it wll be understood by those

ddwier meatbern t he t echnol ogy concerned that nmany
variations in details of design, construction and/or

oper ativerelPaseMRY Fadewvenrthefiite %éﬁ&atrqnie ﬁgpmft oD Hee wheel
tl
E S R e e N e

gap-cl eari ng mechani sm conprising: a | ower nmenber for
attachnment to the wheelchair; 5 an upper nenber spaced

br agamaehripg rabhlsmi £ ddifed ifWaim TRIARG IcoMpPribingRi Hagdie for pivotal
noveable relative thereto; the upper nenber having at

Im@agrhent hetwserppist positihruamd assecendeloyitian tocatfiaeanavereend bbthawtieel
dependi ng therefrom the at | east one support colum
BeseylyPeieen Bleyetiasied Pesitianand the\axtepded regition.

3. A gap-clearing mechanism as claimed in claim 1 or claim 2, 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 any one of claims 1 to 3 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; to a second position at a front of the track and where the handle is

in the second position.
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| onwer nmenber; 10 a wheel assenbly at a | ower end of
the at | east one support column, the wheel assenbly
bei ng noveabl e between a retracted position and an
ext ended position. 2. A gap-clearing nmechani sm as
claimed in claim1 further corgrising a handle for

pi votal novenent between a first position and a

%eﬁg%gflggr igtnie%nanisﬁ‘rﬁaseglglrﬁgé m'lR%g J?t a%s 1tt]3% Vw%gn the]a?least one

e retracte pos 'on and" 1
%ﬁﬁ&ﬂ@@gmﬁ @Sdtid 18 Mhove reldivaRBRRE bRET b RGREMeSHBnF a longitudinal
claimed in claim1 or claim2, wherein the at | east
@Ri€ ofStP pedst oe0duppatt dotund, batealihtgranpunt ed i n
correspondi ng at | east one opening through the | ower
menber. 20 4. A gap-clearing nmechanismas clained in
anggone of clainms 1 to 3 further conprising at |east

%@Hﬁ?r@g m%%r@m ¥ r@a"@%{ i8138Y PRE %é?\%@e%toph@hqmg\e handle is

CRRPLE s S5 praR o RE el o TheR Spgomorses an o
%umapsﬁd S04 Borich, o SIP RGPl e i gﬁi%@ﬂbﬁmuﬂ?jmﬁ%@ﬁ%%ffset

inclaim?2 her conprising a tr on a
portigh.t ached to the upper nmenber for engagenent thereby
of aroller at a lower end of the handle; the roller
bei ng for novenent between a first position towards a
rear of the track and where the handle is in the
18 A gep-pleasing imeahanisg 26 daiperhin apb@netqféhmw ta 7 whnigin the at lgast one
track and where éhe hand li n the second(gositjqn. »
GOMBESYONFRATLRRYFSS RS YRR H'P%Fﬂrcﬁs"”éh“aﬁ‘ﬁ?ﬁbm?’ﬂ [RAS5HfiEn the lifting
s el 8Bk G e oI 4 p AL loR@RborP S ot BBl 1 e s
th&tighi rection of a longitudinal axis of the at |east
one support colum, but not laterally. 5 7. A
gap-cl eari ng mechani sm as cl ai ned in any one of clains
2 to 6, wherein the handle is pivotally nounted to a
l?aé earpplafer@g MeceaRER eﬁ*aém%'é anepifdh clgimst e 8h\afm¢'@wa¢mn the

npri ses out er orti d an inner portion,
SERBR PSR M aE wBYF R BEPeT et i oot eac-
%Mtﬁa%tf the%%f)ér'n%?nber.

10. A gap-clearing mechanism as claimed in claim 9, 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.

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

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

12. A gap-clearing mechanism as claimed in any one of claims 1 to 11, wherein when the wheel
assembly is in the extended position the wheel assembly is not lower than a major wheel of the

wheelchair.
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10°8. A gap-clearing nechanismas clainmed in any one
of clains 4 to 7, wherein the at |east one

conpression spring provides an upward lifting force on
the upper nmenber to assist in the lifting the whee
assembly off the ground as thgyhandle is noved from

t he second position to the first position. 15 9. A

2308 848063%9? FH d%lraaﬁw?%dck Q&ﬁg of Baif¥ 18 1z v{?nﬁreﬁm A WReel

posi ti
hafdleR), Whéd in h@%@teﬂd&ﬁi‘ﬁ@or@ﬂmlt@tﬁg l/vHQeI@h%lr E@ﬁmaf iPédn®hnly move in a
noves past a top-dea centre of the upper nenber. 10.
Atrgigin-icd &aris agabrae h@ni sm as clained in claim9,
wherein the roller is adapted to push on 20 the top
plate to force the upper nenber and thus the at | east

one support col umm downwardly 11. Ag ap-clearlnq
r?éc‘h 93 <dArae m@FQﬁ”ﬁE‘d’s CRirpgep ?rM‘U‘e hAamE; o { havhgrein E%\!%’Fee'

semcog}/ r %ﬁ%eﬁt%gorluraﬁy d)f w%?%s roggiq?yorﬁou& edttﬁ}e/werrég\élepgl?gft pféallel and
chani smas clained in any one of
%ﬁg?ﬁggépmghﬁé k@%gggln when the wheel assenbly is in
t he extended position the wheel assenbly is not |ower
than a major wheel of the wheelchair. 10 13. A
géapA gapecigaring meelehami ;sriainsedoh elaimeth, wherainy fowerdofheell teat issthe most
1 to 12, wherein the wheel assenbly, when in the
dorward bt ﬁb’éﬁ"tylobwheeﬂ 'ﬁP'F!at?qﬁré'aW?é@Fr@l?H?efs & dher Mgglity ¢f wheels; and
S and is unable to
%l‘ﬁsh‘% %’}/‘14&6 ﬂ”%%dp“pc‘f“ia rﬁt H%'rﬁf@@ﬁ’ﬁﬁ'i smas clained in any
one of clainms 1 to 13, wherein the wheel assenbly
conprises a plurality of wheels rotatably nounted
het ARRSEIGhaiP 8dripridihg RS gdplcRkri YechEMSHE theddBding drid @ap- bl@é‘r’ing
side plates. 15. A gap-clearing nechani smas cl ai ned
inrecbaréarmor—iehch wide pthewbediabrinasach gaperdaribqiabchagisinitemmisirtg:
10 forward of the plurality of wheel:, is elevated
relative t@ Qwes Merher ajtaghedip e mhaelehant v of vvheel s; and

éﬂg side pl atugger?nre%bgp s%lageqj f%pV\a/anrddpaYalleal tthh ower memger and being

moveable relative thereto;

the upper member having at least one support column securely attached
thereto and depending therefrom, the at least one support column being slideably
mounted relative to the lower member;

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.

17. A wheelchair as claimed in claim 16 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.

18. A wheelchair as claimed in claim 16 or claim 17, wherein the at least one support column is

slideably mounted in corresponding at least one opening through the lower member.
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16. A wheelchair conprising two gap clearing

nmechani snms, there being one gap-clearing nechanism on
each side of the wheel chair, each gap-clearing
mechani sm conprising: 15 a |ower nenber attached to
the wheel chair; an upper nenbg; spaced from and
parallel to the | ower nenber and being noveable

ﬁ&'ﬁﬁﬁ‘é?ché Fgg c% Red In Ygrpep clam?sr[%% 1?@4'1(%}%0%% d;m%a:ﬁ cadl'tfie

Unm- secur e y attache

@%&@Qldﬁ%pﬁﬁ!ﬁéﬁé‘nﬂﬁ etivBéh thé uppRAMEMBERING tHRNGdr nfeRibEiThe at least
being slid ly 20 nounted relative to the | ower
oRNtRfpression8grihlg baing @rsbhy/thatat [8adt onesuppdrtconfmrt he at

| east one support columm, the wheel assenbly being
noveabl e between a retracted position and an extended
position. 17. A wheelchair as clainmed in claim16
1291 rA H@e'CE@hfFr Glaimpg)ing '%hatusher&Pmar'wadrache% {RBplate sagurely

05|t|on and osition to

8%0@6(? %ﬁ@ﬁ/%o ' ?]r%e tl'ger f(H gnwgrgﬁnt eéeetmﬂ?a r %r %t \ell\éowr?r ?nd of the handle;
trBl%? E&Hg tBPr%b&e'nQeﬂt Rkeh '%Q.lrs?%@%@ﬂor%ﬁérbé Qfear Jrﬁhe fiack and

alr as claimed 1n claim16 or claiml wherein

Wherediie hapaslis 0 R i pERioh; 16 @lseEdhd irdler stk fbbnfmltﬂbttfadk and

in correspondi ng at | east one opening through the
wbererthenteambleris. in Ik sed®d phsitidmeel chai r as cl ai ned in any
one of clains 16 to 18 further conprising at |east one
conpressi on spring extendi ng between the upper nenber

nd the |ower nmenber: the af.least,_ _one coQ sjon
300 WIFHSERGS SPBARE ThEmSY’ e 1o AR R PY el suepor
2QumfisYBRE) ﬁ%@é Fela@s?e B R |50c?é4 rﬁe{?nb%l A dLthfoH o J‘I‘ca)ﬁgaituﬂin%l axis of the

conprising a track on a ate secure

taﬂe&&ﬁ@nélﬁlbﬁérté‘BﬁJm\ebulfn@flal@Fég@gerrent ther eby of a roller
at a lower end of the handle; the roller being for

novenent between a first roller position towards a
rear of the track and where the handle is in the

RPrASWhesssRif pomaimedinging areo ¢laims 17dp 2padirteinghe andl is pigaially
of gt h$ ! rbaase p%te mtem’dlate tF\(Iaq I%ngr}f?ofdtLee halm%ileI arr]ld tccl;]rrexprlsesC gnnguter portion

and an inner portion, the outer portion and the inner portion being joined by an offset portion.

23. A wheelchair as claimed in ainy one of claims 19 to 22, 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.

24. A wheelchair as claimed in any one of claims 20 to 23, wherein when in the second position
the handle will have a sense of locking as the roller moves past a top-dead-centre of the upper

member.

25. A wheelchair as claimed in ¢laim 24, 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.
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10°21. A wheelchair as clained in any one of clains 16
to 20, wherein the at |east one support colum is
able to nove relative to the |l ower nenber in the
direction of a longitudinal axis of the at |east one
support colum, but not laterghly. 15 22. A wheel chair
as clained in any one of clalnB 17 to 21, wherein the
handle is pivotally nounted to a base plate
internedi ate the I ength of the handl e and conprises an
08l hddRhhit AclaiRBdlin@Rirh BEGIheRM the Aeast fif &Hl%?‘erss@r%ﬂnh&[%
and the inner portion being joined by an of

panpressad by 2dvenfenndraie) @ipai meraiser Ghddr fechctidh dme roike  Of
claims 19 to 22, wherein the at |east one 20
conpression spring provides an upward lifting force on
t he upper nmenber to assist in the lifting the whee

5% s“e‘ﬁ’ﬁﬂeifh@f #s Ct'%ﬁf@e@%ﬂha"ea@ Clifts 1R 8P &P TSNS Wigte| assembly is

F)&%ndeg ptgl énon hgl v%aloe]s elH)g/ls SR t Io%é)r?r&qnaﬁ rp@orzéve{eloof % wheelchair
Waﬁlle %evmﬁé} Wﬂgelttg @onﬁ%@fﬂ@%roﬁﬂé{o rle ﬂ th |Iﬁ)h8 dn\?é’mé @heelchalr
have sense of locking as noves
a top dead centre of the upper nenber 25 A
wheel chair as clainmed in claim?24, wherein the roller
P8 Anwdlgetchalr asoclgimedin@ny brieeof tlajmspléad 87, twhereirathe ehédhessembly, when
upper menber and thus the at |east one support colum
d‘d %?’19’?9/ postipn, lipgts the wiiselehaireaithat § sapridy meve ip A staight fine and is
Wp reln the at | east one conpression spring is
Bgﬁﬁ? Y%d by movenent of the upper member under the
action of the roller. 5 27. A wheelchair as clainmed in
any one of clainms 16 to 26, wherein when the whee
88.9eWkdelhhibas didimédif afX bR EinROBitd O WHeRM tH@ﬁﬁéel assembly
assenbly is not |ower than a major wheel  of
whreisehaplorality of wiregis|retatablg meanted betivear a pair of pmm and dpaced-apart
ground to retain the ability to drive the wheel chair.
?quﬂﬁﬁﬁﬂﬁ%%alr as claimed in any one of clains 16 to
27, wherein the wheel assenbly, when 10 in the
extended position, limts the wheelchair so that it

S&A Me)éhapé/secld.irne@in%un@.bsg WheJeianaq‘ompd \Lr‘?‘eel 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 angled upwardly at their front end.

31. A wheelchair as claimed in any one of claims 27 to 30, 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.

32. A wheelchair as claimed in claim 31, wherein each gap-crossing mechanism is located

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



unable to turn. 29. A wheelchair as clained in any one
of clains 16 to 28, wherein the wheel assenbly
conprises a plurality of wheels rotatably nounted
between a pair of parallel and spaced-apart 15

i dentical side plates. 30. A yheelchair as clained in
claim 29, wherein a forward wheel that is the nost

rsg]r éjelc%%w L{ﬁalm% ﬁer rjnt3¥ v?{?remﬁg Fg’aqu!n? |seaI s?fc\%%eelm a secor&d hole in

itheoa8b HRtelRb M the ndj? mealsadtawwaé@lﬁv)é t@%eb@@bléarfnb Gdkhanism as
end. 20 31. A wheelchalr as clainmed in any one of

clelasrthe Xairt fean@d), wherein the nmaj or wheel is rotatably

nounted to the | ower nenber by an axle that engages a

beari ng that Iocates in a through-hole in the |ower
menber . A wheel chair as clainmed in claim 31,

\i\?ﬁe’? é‘P"r‘F"é‘a'é FIS Ej%ii‘i‘e% INGEUT Yy WHEESTHRR SPRET BremBRang ipwer member are
fra f the wheel chair and each nmj or

%ﬁ’éegﬁfmi@e %.n‘e,&}avﬂw rﬁ?chal r as clained in claim32,

wherein the bearing is also located in a second hol e

in the base plate so that the najor wheel is

rotatable relative to the gap-clearing nmechani sm as

well as the main frame. 5 34. A wheelchair as clai ned

in claim33, wherein the upper nenber and | ower nenber

are pivotally nmounted to the main frane.



