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STEERABLE LOA~CARRYLING ASSEMBLIES _ Field of the invention ' Thw ?ng&n

I nvention relates to inprov ' eabl e | oad-carrying as8 Ae d
refers particularly, but note\mmmmm“mmm to a steerable, novabl e)

| oad-carryi nWQS9ke8 y. 5 The present 1 nvention al so includes RCT/AU98/00214 -
centralising nechani smfor use WP such | oad carrying assenblies to assi st
in steering of the overall assenbly. Definition Throughout this
specification reference nmll be RpERABOE BOALEAKROUNGWSSEMBRIESher or push ' >
chair for babies, invalids and the like. It should be understood that such

preferred 10 psekpel fieihventiof 0i ven by way of exanple only and the invention
is not to be considered to be lim'ted to such usage. |Indeed) the present

Fnvent i on | inddfrestiin ifvinfion ks o ifipAmaMS Sl vddbe* A8 akQiriCo U ABAL! B
by human effort tather than notive power i1ncluding) for exanpl'e,” trolleys,
carts) shoppirefers partitulady), butmos kxdlusivelysd a steerableemovableyiopd-gamying assentbly.,
caravans) boat traders) wheel ed jacks for vehicles, wheel chairs, gunnies)
hospi t al hedsThel predaxpinveritiont sl @ithudes D ceritelising Mmevledsne doPase) with'sach load-
platforms, library trolleys, and other simlar articles having a nunber of
wheel s and/ orcapaingsssemblies ta assisin stepring efybe preralliassembly.ef er ence to a wheel
or wheels is to be taken as including a reference to a castor or castors)
or a wheel adDefivgtiens a castor. --) Furthernore, throughout this
specification reference to a chassis is to be taken as including ,: 20
reference to ﬁnﬁﬁ%ﬁ&%ﬁk spaRIEGHTD ferende WLEbE Miviie! {008 pefAGr,! pusher or push-
e

accordance with t known prior art, peranbulators normally have fixed

whyel s. This chniy cfor ; babies; dnvialids andyrthe Ulikge It rshonld (bgr undergiodd thatsuch spreferred

exanpl e, e turni ' ' | ne 1, . n.he .rat her

| arge, Wi #’2 c?ﬂ}hogﬁggﬁtﬁ%nﬁg %@P%&gj ag)r?gqco i 1’1@ n%@g%g@eﬁf@%,%a?%etgebec?ﬁs’gﬁnd to
scrubbing of pehEmitéFed SuskasageUlntlesd) theUsreéeRt mRvemtiof willabe suitablé 0P Yis2 4R Zany
WO 99/19198 2 PCTI AU98100214 1 n accordance with the prior art) noveabl e

assenbl i es ofassemblyintandad i o popeladoby humanyeffars rathenthgs motivepowdrrincludingnfor

1) a first where, al ur e . | [N steerabl e
Efz)r exanpl e X HPR rt‘4°8LrP§r c%é&@pﬁ%fgggﬁﬁkﬁéﬁs@%&% isﬁ?“%{'\ggg%ﬁmomem
exanpl e) chi lcgravhiis)|bogtl traiddis| wheldd jackd)foti Vehidldy? wheel dhﬂiﬁﬁ|$xrfﬂe§,eﬁosﬁiﬁi Ibeds,
the front wheels are swivellable; or (iii) a third where all four wheels

are separ h5elhpspital stretchass mounted anua wbeeled bagse wosk iplatforms, likrgey trolleysp and orhes
it has been f - JFabts | bit a nunber of

advant ages 168\#\£%c!whnai%<l_§%eam"§.u fce’{i&%%%c;e"(ra? ain uggés) but suffer from

di sadvant age mt'xg%%ul {his stpeci}igfdogl. e ér%x?ctél tlolat X'hfee(‘lrora\lwimecll'ssﬁstb be taken as including a

reference to a castor or castors, or a wheel acting as a castor.

Furthermore, throughout this specification reference to a chassis is to be taken as including

£ . e to a framework.
20 reference to3 [T

Background of the invention “G00002*

In accordance with the known prior art, perambulators normally have fixed wheels. This
gives rise to undue and undesirable hardship in their use. For example, the turning circle of
fixed wheel perambulators can be rather large, with obvious limitations and consequences.

a5 Also, there can be scrubbing of the wheels when tumning thus increasing wear.



When ali four wheels are fixed (the first forn)) one advantage i igﬂmzthe
wheel s can be quite large in dianeter, thus allow ng the assirB ﬁA nor e
easily traverse uneven terrain. . Anot her advantage is that such assenblies
are’ suit abl ewiggoigps al ong pat hways where the 15 operator doespopiuvdgeudid O
concentrate on manoeuvring the assenbly in nornmal travel and only has to do
so when a change of direction is required. 4Therefore) when | arger dianeter
wheel s are used with fixed wheel assenblies) the ride is snoother for the
occupant, an inportant result when the occupant may be a baby. It has also

been found {haf ] oFE I e . | ating
ground wt hiﬂjf‘&'t%é@ bel ngir‘eéi esgwgsgﬁgﬁsf#él?\%béfs@ﬁ:a@%g&gP §'§°¢§%ge§g‘b be
t he assenbl yail fo b&enefsthfe@Fofth§:ect i on ot hér than when a change in direction
is required. Such fixed vvheel asserrbl ies suffer fromthe disadvantage that

it is diff| | t : Fggﬁ r

ei t her push omagirﬁﬁt he e to Fft t e@;ﬂ;gﬁd\%é@fﬁ. t gl@g@%rh%gm&l]%
to pivot the hand’admblmllfamsoﬂﬁeyammmrs)t the assenbly in the 25 desired
new direction of travel; or to lift the handle so that the rear wheels

| eave the gy xgunda%aébnaogfer !ﬁmﬂﬂbecmdiréﬂd?@rahd@lﬁ Hkey having ahé ¢¥® WhRIs fixed,
desired new direction of trave Both of these alternatives can require t he -
appl i cation of swilstithefmnt wheeds aresmwivellable ofurt her di sadvant ages of such
fi xed wheel assenblies include the excessive wear and tear on the frane
conponent ofii)} hea ehird eiheresall fmiruwhdelsvarecseparately swiviellable (fdreexampies sbpermyrket
bent or 1 WD 99/19198 3 0 9 MAY 2002 PGI/ AU98/ 00214 di stort ed.
Furthernore) the trellays) ¢ requi red by the operator may be excessive. As a
rejult) assenblies of the faced wheel e have been found to be unsuited

fof use as hr priacticgsit beﬁ:heqsfoyndp;bahgaohr the yhree f@rascexhibit) @ vemben of gdvantages

di rectl and ea, S For ecqnd
For m of [thsceshymike” Fem jed-lor Fortan sk ip B oo Evaiassl i i Wese
wheel s. Sucghlﬁgmymgs@ave t he advant ages of bei ng nore easily
manoeuvrable) interns of both space and effort. However, this formhas the

di sadvant a0Q/He ﬁncsi&hh m W :
enabl e t he caspgirlfdsl%ry h}eis}’\%gge agtblégﬁéiif% ow t he dF’ont 3 ee to rg?g!f“ee
t hr ough 360larkeg irc diameter] thys aﬂewg;gn&mhtspmblyutu atbrereasily eraversswinayen Uechain.

t he 10 assenbl The use ,of, such, smal | di amet wheel s. make it nore
difTficult FAROMERAUNABIAZS I thas SHE @éﬁegﬁmw“&ﬁelarfgww e Raguy a3 ubere She
ives ar t r t

ot gor 1 aneadidy RO b B qcoiEerfl o8 AAfe MR HSSATHIN SErih dpvel and

front wheel enipihas toodorsd wheoasthangs odrdxmgmmseetamedaﬁhmfwineudhsn ldrger diameter
consequenc are ot. i hked et her,.and_ i ndj vi dual | | ow t he

terrain Whlﬂheé% ‘*’rﬁ}‘f’ﬁ &%Cqmtr%b‘rh‘é'f ofit S ertéfrs?q' (Rfchpant, an
di ff erent %@?&h@ﬁﬁn Whléh B ddcuPihe MAT by acbabi i1 Hhd uﬁewﬁhmmtwtma

mai ntai n control, especially when the assenbly is traversing a sl oping
supf ace. \W assersbiish may dreversesa slopm arr Mﬂmnsggmundnwuhw thers | bejrign gxcessive

surface jt is _nec for th at or ncentr op an
expend & &W‘?%E’F@"’e tprttg%gsﬁ% ﬁ@seﬁ"i’g'e% ﬁb‘ Q’Q'P Vg}?“
direction. ffdikti&S isYebbird@our separately sw vel | abl e V\/neel s - the
third form- ve the advan ages of bei ng very manoeuvrable; able to turn

T Ty

t her ef or e bdirétgion.oPwe comnisnly Reed ﬂiekhb@wﬁ wiemrr pisk d@vaﬁbﬁl@hh Randls & lift\the

baby strollers and the |ike.
front wheels off the ground and to pivot the handle horizontally to point the assembly in the

| 25  desired new direction of travel; or to lift the handle so that the rear wheels leave the ground

and to pivot the handle horizontally to achieve the desired new direction of travel. Both of
these alternatives can require the application of significant effort and skill.

Further disadvantages of such fixed wheel assemblies include the excessive wear and tear en

the frame component of the overall structure, which can result in the frame being bent or



25 ‘Suchrassenblies al so exhi bit a nunber of disadvantages. Firstly such
assenblies are best suited for use on horizontal) flat surfaces, wth it
bei ng diffcuit to nmaintain control when noving such an assenbl)ﬂ QcMA¥ 2082
sl ope. Furt hggey@iegas all wheels have to be able to rotate thpepADogbi314
degr ees, assenbl les of this formcan only be produced with smaller dianeter
wheel s, once again giving rise to a |less cogfortable ride for the occupant
even if 30 the wheels are locked in the forward position) thereby allow ng
forward novenent only. As ~ 1 WD 99/19198 4 0 9 MAY 2002 PGI/ AU98/ 00214

all four sw e . ) ﬁ@f

i ndependent | ygoéggéﬁgp%ﬁ’@&%ﬁ;ﬁ%ﬁ?%g t.hé"bbc ei ,E)?tgg%ersglgd A%g 'Fﬂlgt
wheel s are ngésemblidsed théfixedwheed kypettave deert fovpd |tdﬂbd|llfl§lﬁfeﬂrfbl’ oser BerticlEsSsueh as
any given tinme. The assenbly may therefore be difficult to control. Wth

known | oad- cshoppingdrelleya.nwh mﬁmmecli@zas inedimetien are required and normally wiithin a
novenent to ?ly@f: adily upset. A variety of neans have been enployed in an
attenpt to g H%%roved steerabdity, but w thout success. The present

by pr ovi i noar e SHaA SRR of paembly 8 B wl Bxdi 28 YRGS 25€ piivplibie o Sumnesls,
in a positiogyd sfrﬁweiﬁdadx&magwomﬂgmrbwﬂ%mml@% terhis of both -

return the steerab e wheels to the position which corresponds fo straight
motion for ttpac&&nasﬁenblfjowmm&m&brm has thei disadygatage abat ivfis neaessary eatutilise

whi ch the st | V\:h b d t h f.t  due t
or ain) et coml AmgieF yies W%éeeﬁ@ettﬁ“?ﬁwp?t vl o Fo Ay B R yPeels o

to prevent a%tﬁetﬂ% >3 hienRrally tlhéuﬂt@dgf'ﬁatveQHtsvﬂ{reltlﬂﬁler the

pogition wh corresponds to stralg t ahead ndtion and conpensate for
t endencyl®f tsbﬂnblss'ﬁhﬂ)hge obsuch smallendiameteri wheelstrhake it iImgore aliffibuls farahg hssembly

line. Prior Art There s been very_littl a(1?velo t of s rin sIem;
for | oad- car{OyfRYT¥s | PloUngyen aﬁ?%saé‘ t ‘h\gﬁ’ﬁglaoﬁ“ %‘5@ g e to the
PCT/ GB96/ 006

@%uganwm drd P Wit Yar 2Hlhnith r{g%%a M%&ﬂ% Fﬁﬁhe%&é"%@

castor at each tor ner castors riving
(rear) cast orswinellable feomtrwhezis mnmnm)ulycassmrs orfoperatenag easter whaelg cinesvinsequenves

the driving castor on_one side to drjve ven cast or o t hat side
SUch ¢ hat "o @ 0aF sty Tossties rand. mdidyally o SREERONHISH an qpaul the
castor tygns

swileliaBE fROHR WPhdels fbing Gh | differe. rEP&iFééﬁBﬂs, htSex¥iely WiAHE Yor WA

castors Tromone SI ef ore he castors on

could be t uropuhtbntd mamtmgh:bn(toleaspecaaﬂy wmt th(:fasscmb))) isatraiversing a alapings surface.

s woul o QUEBABch HseBRlR $ch Emupdine gacibered oCHiging Shepesi et e

located i mT%Be?&zsi Yo hﬁhﬁmnt &lﬁlcéﬂt?dﬂbnaﬂih kfpenata gﬁgrbiuﬁ émsn 30 kel MR ad@ 3,;3

of wheel) nor for any other formof product. Fur nore US patents 43480
and 4405140 headingdn the desireddirection. bob sl ed where the four runners of the
sled are linked to enable themto be steered. However, the nechanism 4 WO
99019 19890 Assemblies with four separately swivellable wheels - the third form - have the advantages of

being: very manoeuvrable; able to turn within their own length; and able to be used equally
well and efficiently when pushed and/or pulled in either direction. Such assemblies have

. therefore being found to be specially suited for use as shopping trolleys, baby strollers and
the like.

25 Such assemblies also exhibit a number of disadvantages. Firstly, such assemblies are best
suited for use on horizontal, flat surfaces, with it being difficult to maintain control when
moving such an assembly across a slope. Furthermore, as all wheels have to be able to
rotate through 360 degrees, assemblies of this form can only be produced with smaller
diameter wheels, once again giving rise to a less comfortable ride for the occupant even if

30 the wheels are locked in the forward position, thereby allowing forward movement only. As



5 0 9 MAY 2002 PCT/ AU98/ ©OZ14 i nvol ved is a conplex an angenent requiring
nunmerous parts) with the use of cables and links. Furthernore, it is

i ntended to controlled fromw thin rather than without. This is{s3 MAY 2002
fundanent al dwioieie1®8e i n t hat when controlled fromw thin theP€IVAUMM00214
occupant who can steer the apparatus and it is not intended to be steered’
by external forces. Wth a device 5 such as4a peranbul ator or child
stroller) it is steered fromw thout and is therefore intended inherently
to be controlled by external forces. Furthernore, with devices such as ._
per ambul at or gll ot swived whesls aré taster winet sets) tallymayroperate dndependentlypyespetially when
controlled by internal forces otherwi se a wrhg%gl ing child or baby. could

control the Unevenispdacesare bringravarsd. gﬁsd-he [ ks, fias linkeghthey Ransall be pointing,in
Con Sy Wiy P TR b B CHARE B e <
Wheels ar  andGth ERowaT loARaryia assegutlics e isca ety BE Hedfecbos of mevegient to

bei ng rokat F“gﬂ | %%% h S d :

first V\/ng‘el a@%& e? n‘?%%%g@g ng a IY;?’?{ &Tei nka’gggﬂb%?h?ﬁt ﬁ%ﬁ\m\ggltﬂéﬁlgﬁ%%%d
t he second wéteerabiity, bitewithput sucoess. &thelpresentsinventivnl seeksatgavemomethe peoblemsiand -
of the wheels of the sgé nd wheel set is.linked to the opposite_one of. the

wheel s of t hdisadvan@geh pror,3rt by providing: f Mechanigpde S seerahle Wheels ofa

the first ted Vel "”algﬁﬁn' :on M '

all the myﬁ%ﬁﬁtaﬁ%@%{ﬁﬁ?&%ﬁse svgi E%f&?dﬁgqlh{gf&%?rﬁé%%r# Pﬁw@%lﬂ:%n@}o
and all the jhaalthe gleetabiz wheslsndo the positioh which ebrrespohdeto ppaightt motbh afot itk
in)uni son. 20 Preferably) there are two wheels in the front wheel set. Mire

préf er alPy, assemblyqPrefaraRly Whis ds segardlesscof the, exteatta which the\steerable whepls may: b
chassi s has &fﬁtsmﬁaﬁﬁs%qﬁﬁﬁm%ﬂﬂda& rear transverse menber. Nore
e 1ron

advant ageousTy, transverse nenber is the front |inkage.
Furthernore), the. rear transyverse nber .. e r 1inkage.
Pret or bl y. hd FeE pipell dH TiveoP aEoOR SRSt a3 erstei iy emdency: th
wheel s and tg@eihiBlyJRigHi @QABIR it YariP RS iof Thed Pesifibn tWiich GérrespRd fo sirlight ahead
accordance wth a further aspect of the present invention there is provided

a noveabl e |matior and gompensatedanihe tondensy of theaassembly torsteer de anythingratherithan a
three di Stin t.&rﬁi‘%s of operation for the rear set of wheels, the nodes
correspa di rfémf ‘aight-line travel (either WO 99/19198 6 0 9 MAY
2002 PCT/ AUQ8/ 00214 forward or in reverse), fully steerable travel (again
ei ther for wdHOIAR; g reverse)) and a braking node. In accordance with

anot her aspect of the present invention there is EerOVi ded an apparatus for

cont rol | i ng Thease das been; veny Yttle develapment of steering systemssior iaadycarnying assembhies of

i ncl udi ng: [ I Nenb i a ' ' ope,

connect ed téhén%m%rnt r%‘?eétlgﬁee?éﬁwgekyéﬁ?ﬂga g%’s?r‘rébﬁ ; ?I{I}@*/ ﬁuecgs?s a
one further sipeiisdrketafclieyhavihg\a ichstor &t eachl colRs.s The BastbRY are arrahgedss & Wiving
th§ at Least one further nenmber bei an sel ectively and conti nuously

pi vot abR) nrlveash Fastorcang: as\a-dsiven (feont) castpre A Norn gearasrangement aflows dhe driving

I noperative t.L Ve L] ; aﬂgt LA
associ at ed v‘\%?ﬂ’rt e°%§§ E etgs‘?wg% Pﬁr% Jf"%{E,\ér&&’?‘rne?r!r;oer s'é%@%’ré’%@r’r‘i@% ‘E}eﬂ?’ﬁ%%%’h
that, in. usehmsinont directions daebddvenhecastor tors sntle epposie direationlc HEwever N thege is
in direction) the first nmenber_and the at | east one further menber
no linkage of the castors from one side to the other. Therefore, the castors on one side
could be turned to the right (rear) and left (front), and the castors on the other side could be

25 turned to the left (rear) and right (front). This would defeat the entire exercise. Also it is

only relevant for castors located immediately below the frame and is not useable for any

other form of wheel, nor for any other form of product.

Furthermore, US patents 4348033 and 4405140 relate to a steerable bob sled where.the
four runners of the sled are linked to enable them to be steered. However, the mechanism



cone itnto contact) whereby the resilient neans acts to return the at | east
gne further 15 nenber to its inoperative position, thereby correct,i tzh&
steering of sai.d assenbly. Description of the drawings In or del SM

i nventi on nmaywbeoogseg cl early understood and put into practi capctiaamgloo214
there shall now be described preferred enbodi nents of noveabl e ST
| oad-carrying assenblies in accordance wthsgthe present invention) the

description being by way of non-linua~tive 20 exanple only and being with

reference to the acconpanying drawi ngs, in which: - Fig. 1is a top plan
view of a fiionaated E&B&bﬂfaﬂﬁng‘dmﬁ 'r?lﬂﬁn bRk Iparts, Owith AAE fu¥é 09 cables and
assenbly; Fig. 2 is aviewsimlar to Fig. ) showi ng the assenbly of >

ig. 1 in-its links:f Fonthermooe, ibissinteadsd: toocadntrolled: fmom withinenathien thdn witheutl sThisds a
steerable; 25 Fig. 3.is_a crqss-secgtional yi along. the ljnes of and |n
The. i vect i ofngatieniab aiegense it guben.contrghiad Wak Wiibin BEscls H0fbpant who can
PCT/ AUQ8/ OGOz i ' is oy I " BAlH .
enbodi nment o%ég%daés%g d;?aﬁq ir? lﬁ?@o@@?ﬁ%%&?ﬁ%&e“ %tee,géw?ﬁrnveht I on; XE‘&‘F‘
5 is a pasti ghchissm pérambolatdrivr child swroller, iv és stedvedifromnwithdutfang.is theréfore inferided

top plan view of the enbodinent of Figs. 4_and 5)_when in the .
st rai ght - aheinherengigqto bej gontrolled BY\ﬁxgﬁstquqsar Fysthermorsy with dgviges: syeh@s -

left; Fig. 8] ' | : I tefﬁlﬁ% .
Figs. 4to 7#%@%’@%%#‘?%8@%&??% ?r%@gaﬁﬁ,e gr"@“."ﬁ‘“& ¢ ee?g@yelﬁkmal
fixed agai nsforoeyotheiwist hiwrdggling child brebabyecduld tortrol ahe directionacstt the peramibbulator
conventional manner, 10 Fig. 9 1s a viewsimlar, to Fig. 8 showi ng a rear
wheel of t he opstrallencandthisdstntally-goptragyrtomhat psgequired. 5 second confi gurati on)
wharei n all wheels are swivellable; Fig. 10 is a viewsimilar to Figs. 8
and 9 bul0 shBnrefifummary ofthedangatien in a third configuration) being a braking
node; Fig. 11 is a view taken along the lines of and in the direction -of
arrows 11-1 In &dcofdapce ®th alfirsiaspect bP thesprasent iwentiomvthereds) providesiva mbveable load-
assenbly in accordance with the present i|nvent [m%r& Enwilh the alternative
enbodi ment ofarFyigg assemply incluging a chassisshayinga plugglity, pkhesls, aprangedeascy, Frst suheel
of a further d] r | i ' 0, | :
centrali si ngseqrrec(aa?lir%?rléndaﬁlﬁélﬁs F—ﬁ;& %}ﬁ&h{:ﬁ‘#@% ﬁ&%ﬂf;&?ﬁt %\@i&#lﬁgﬁleigela%\%e g)n the
al teroative thdssis;che avizelstafahe fitst g/helel\set being connebtedibytaafirst linkageaand thtawheels

with the present invention. Description of preferred enhodi nents W.th
r ef er encld no@f the seeangd wheel setbring %hﬂqgﬂ 8¢; ag oBe of the whegls

f‘rg n{)gﬁ gr SOQEQP@E%@J&W% fifked ‘i‘éﬂx‘é‘i}pb&ﬁtef SRTUf tREWhESIE6F the HISWPReRE set bya
link such that when one of the wheels of the first wheel set is swivelled in one direction
relative to the chassis, all the wheels of the first wheel set swivel in that direction in unison

and all the wheels of the second wheel set swivel in the opposite direction in unison.

) 20 Preferably, there are two wheels in the front wheel set. More preferably, there are two
wheels in the rear wheel set. Advantageously, the chassis has a front transverse member
and a rear transverse member. More advantageously, the front transverse member is the

front linkage. Furthermore, the rear transverse member may be the rear linkage.

Preferably, the link is a bar or rod pivotally attached to one of the front wheels and to the
25  diagonally opposite one of the rear wheels.

In accordance with a further aspect of the present invention there is provided a moveable
load-carrying assembly wherein means are included to provide three distinct modes of
operation for the rear set of wheels, the modes corresponding to straight-line travel (either



respectively) and co-operating |ongitudinal nenbers 4. The nenbers 2) 3 and
4 make-up 25 the chassis 1 and are inter-connected in any known n%]&gr@ufs
for exanple by welding, bolting) pinning) etc.) to give a subsQaSitlIAl |
rigird chassi sydogf¥iggshown in Fig. 3,.. the nenbers 4 are each poTAlussssin
menber having a |ongitudinal portion 4b and) extending 1. 09 MAY 2002°
WO 99/ 19198 ~ PCT/ A8/ O0Z14 8 fromthe regward end thereof) an accurate
portion 4a, the accurate portions 4a being ' adapted, in use, to receive
and preferably releasably retain a collapsible assenbly which in turn is_

adapted to cQ- r ] Qe | . t '

vicinity of C@ﬁ#ﬁeﬁéﬁoﬂv&&?ﬁ éggﬁgﬁé&ﬂ%gg%ér rreerﬁ%{g}rjgé “2’%’@ ozli-ﬁg llv?h%%'tesP’a’San d a
assenbl i es %mm%giodg,ssenbl ies 5 are made up of a wheel 6, a stub axle 7 on
whi ch t he wheel Is mounted for rotation, a swivel axle 8 fixedly
connected t gqt Eﬁ&séﬁftﬁ Wc@ ﬁg@n i thre/ ﬁ,ky,ﬁﬂca[yp ﬁgj,m
relatively ?ga{éﬁ%ﬁsw ve gg?e 8, pre?t(.aérhgbl y wg%lﬁetﬁﬁ%@use ﬁ br ushi ngg or s
beari ngs of fencemolling the dire¢tionaf titivel ofzssteepabile assembly the/apparatus-inghxiing:y
mounted relative to the swvel axle 8 by use of a split pin or the like.
The stubsaxl@® 7 isfirkOmembecissdcistedintith 4 tisrddospersbly comnectedatowmy or idreistecrable
substantially at right angles to swvel axle 8. Each wheel 6 is rotatable
about its stub axwheelsofshaiassemblypi votable or swivellable relative to the
chassis 1, around the respective swivel axle 8. In an alternative (not

shown) a cagiipr) atidsist one fafthexumeimbern associatdd withed Gxed chassis sembiee of thepassembly,
f tati f d of t ub | , ’ ' b d.
bint] e, for o votthhgitoleathyote, ity R etk SEIEFUEY And3 oFpiiRsg. pivotably
On f the f t ks ' | ' :

Opg of the front jikeabi Blative 8 MCGEAS chiss Tchitcr Fatiiedr Rlspiifivi Jm%ega;g sad

osed one of the rear ront wheels are |I1Tnked t
in any 40itabl e roperative end goditiens; awd wheels 6 are al so |inked together- The
end result of such an arrangenent is that all four wheels 6 are steerable,

with the frqpf) anesiliéitiméans issosihtedwith the acleng one Fodidrinvdhberfoveabl e 20 in
opposite directions. Wth reference nowto figures 1 and 2) each boss 9 has

associ at ed t her ehd brafitheRibis! i thit, Hust) Phen (RO SEERBR) wikkiréf id ERBinbly

menber 20. The at s 20 are preferably somewhat
booner ang- shaped umdenghaa change i directiony the first a@mberand dhe atleastione faghercmember

t t the | i tudi.nal nb 4 i he wheel 6 naki t t
Ehor ovi t h 25 1 DGO P FOREEL harettt e resifeot Bigats 60t ta ek she at Baly e, urther
rel ati Vgst 0 chasghémbler td 8 iftlpbAGRE PO O TSy cfirettn Hiestaingiof Raid MssrREly.

wheel s are interconnected via a rear linkage 21, and the attachment
front 11 nkadeoabas it biehlp 7O 216" Snd the opposed (di agonal ) one
2t tached to BN Bbthe BoeRRB TS Sore Sl Widdrelod BT pRFIHRE brachchl i
t he att achnqhdre SBAIDAGW 3. deSribed preferred embodiments of moveable load-carrying assemblies
in accordance with the present invention, the description being by way of non-limitative

20 example only and being with reference to the accompanying drawings, in which:
=  Fig. 1is a top plan view of a first embodiment of a chassis of a moveable load-carrying
assembly;

Fig. 2 is a view similar to Fig. 1, showing the assembly of Fig. 1 in its configuration best
suited for turning wherein all wheels are steerable;

25  Fig. 3 is a cross-sectional view along the lines of and in the direction of arrows 3-3 of Fig.
1



wo 9sn9ir9a 9 0 9 MAY 20D2' PGI/'AU98100Z14 , two further menbers 23 are
interconnected via the link 11 so that when the rear wheels 6 a[ﬁ]g pAyommg
or swvelled in a given direction about their swivel axles 8, t ront
wheel s 6 pivavoesnsegvel in the contrary direction about their pEgmaifgideya
swivel axles 8. In such a way fully controll able steering for the overa I :
chassis 1 and associ ated wheel assenblies 549is 5 achieved. The assenbly is
such that each wheel 6 is subjected to or operates in a caster-type action.
A body to be attached to chassis 1 would preferably be attached to front

| i nkage 22 atgpo, %éf Similde r &ff

rear at b (Fltﬁgé) %I)’Esﬂ nthis vvay)t?ﬁgg’bgdy Can%¥m§2ﬁe§ﬁ@hb§:ﬁn&2ﬁh$ﬂ &e&'&% in
di rection of atdveddnce withithe presesit ibyentionj ng directly on |link 22 10 to thus
control the relevant wheels 6. Wth reference nowto Figs. 4 to 12 of the

drawi ngs, thegesii§a ngmwm@ﬁoaw&ﬁfaﬂaéemsomﬁiea%mguof a noveabl e

| oad-carrying asse ly. The sanme nunbering systemis errpl ‘oyed as with the

enbodi nent o [ Sibde a

made up fromhzgjéﬁtteoi’c%nnect e??é% %ﬁggrrenﬁpofﬁgspe |v'e #ﬁé%ﬁﬁéc ﬁé#}gﬁfa‘i@%
transvers® maodesy s 2, 3 and co-operating | ongitudi nal nenbers 4. The
various nenbers 2) 3 and 4 making up the chassis 1 are connected together

in any Knowngipanies vieds sirdilartd Figé, bubwh¥etughifglefbol ting, piping, .~ etc.) to
give a substantlally r|g|d structure There may be two front transverse

grgge:rzuﬁ% ed ng aBOVG t he O'[(%I.ID f%?&rongl tu Fgém%ers gg Sﬁt ex%ﬁgm

bet ween t hanlockéd: confignmation) whegsin all iwheekare tﬁbwd agmm iany swdvelling) Grith the overall
cobstltute an essential, part of the invention. - Munted at or in the
vicinity of AEINECRIERL 23ting AR A COVenHianal MARRSr se menbers 2 and 3 are wheel
assenblies 5. The assenblies 5 are nmade up of a single wheel 6, a stub. axle
7 on whi th tFig. QHsel viewi simfasutet Bg. Boshomgagairear, wheel of the aliernative émbediment of

connect ed togLand 25 ext in ween, t he paiJ s, of tra rse nenbers 2 and
3) and a bosEEH ep‘f 5(}&1%78'1? OB, Wherein &l wheels arg swixellablest o abiy with

bushi ngs or arings of, an ro ate_type, The bosses are rot at ably
rel easabl y n%ﬁnt 10415, &) Wew, & Eeﬁg e% d, 9 Butgshoprne the; year, |whep ‘Kﬂ‘d

associ ated w oROBein aSﬁng% I's substantially at right angl es to
t he swivel ax(f"? . As’ a @ WD 99/ 19198 10 O Ul4 result, the wheel

Chassis 1. ?ﬁ%ayfi%ﬁ@ﬁ'%%ﬁn%mﬁﬁ* i3} S 8 R AR B g 10

t he oppoged ne [ 6..The front. wheel.s 6 are |inked t.0 ether
in any stita °°§?¥a ‘H’Z"?%Pf%a% 8@%%@%@0@%&"?&

Pref erabl y) thﬁtﬂéo.ﬂ&r&tfve%ntb%ﬂimén’taﬂ Whest1;assenbly 5 is fixedly) yet

pi votably) connected to a further %age - inthe formof a rod or the

L L I et o R

fuﬁt her tramampem&ngntmenuﬂmﬂgnmﬁgmsmi'm end result of -) such an
arrangenment is that all four wheels are steerable.

Fig. 14 is a view, similar to Fig. 13, of an altemnative form of a centralising device or

-

.20 mechanism in accordance with the present invention.

Description of preferred embodiments

With reference now to Figs. 1 to 3, there is illustrated a chassis made up from an
interconnected arrangement of respective front and rear transverse members 2 and 3
respectively, and co-operating longitudinal members 4. The members 2, 3 and 4 make-up
25  the chassis 1 and are inter-connected in any known manner, as for example by welding,
bolting, pinning, etc., to give a substantially rigid chassis 1. As shown in Fig. 3,.the
members 4 are each an elongate member having a longitudinal portion 4b and, extending



10 'In.fl ee manner to the -enbodi nent of Figs. 1 to 3) the boss 9 of the at

| east one of each of the front and rear wheel assenblies 5 has @gslqgtaﬂmg
therewith and extending at an angle therefroma further nemnber .

further nmenbewo 99®19®0f opposed ones of the front and rear wheePETAUIBN0214
interconnected by the link 11. Attachnment nenbers 20 of the boss 9 of the’
front wheels 6 are interconnected via |ink@&ge 22 to have the front wheels
pi votable 15 (swivellable) in unison relative to the chassis 1. In a
simlar manner, the opposed rear wheels 6 are interconnected via a |inkage
21) to have fdif thesarwarPksd Chedotp ani Aubdie Poftion \ia| i heurdtd poHioRs) 4a Thng
end result is that when the rear wheels 6 are pivoted or swvelled in a

gi ven di rectadeptedeinaiseyio 1eceivenand: peafenablyansleasa mqtamraeeqibpsﬂ:b@smhlmwlm 013
8, the front wheels 6, pivot or s eiglntheo site direction. 20 If
desired, fortuqsadaniedie;q0operat ﬁgmg ts 2, 3 may be conbined
into a central transverse nmenber this naking chassis 1 approxi mately

H shaped. AMeounsed atn i the vigindy of ¢achend,af each @%meﬁél@@wfﬂﬂd3r%méh

e R R L R

29 adds to tyipeBé isufidutted fob rotaeicH, a Sbivehodss ﬁx&dlyémdnemdtd meuaﬂmrsbemadber
part of 25 chassis 1. In the enbodinent flustrated in Fi to 10) the

chassis 1 aed3agndotbessdpivetably maunted relasively © the swdyel .aﬁle&]erqﬂ:rabmw the use

ockabl o i n oA uPuRs, oF bfifngs bf aft JokobrdtR 1) YA s 0 I ifighatly F ppiepsshly

ion eit heimﬁmwmraﬁv@ Ito Ithe/swivel, axle 8VEY 98¢ 0P i&@h& i;uporgthh’l‘litéeZGﬁB stub axle 7 is
/ AU98J00214 (ii) a second node where the wheels are steerabl e) bei ng

both r ol@it aBsseC ith the; hosy ypwhwaxﬂmnapﬁwwmaﬂnagmemmtesam!

wncel 1 or & EAEER(R s Rl tinoREs b, S S PPN b Vo flaivg

to 11. illugd uﬁtaﬁ&ﬁ&prﬁmﬁn@résbecﬁ%r@avam oan' D afative (1o é Horsaghin) adstes d
|

to the at | east one of the rear swivel axles 8 is a |ongitudinally and

out war dl y- pmzadeaipi af gwp jaxtapased wbndem@machMbmmdmmmm&m enédobar
Chor con and Siax Somotpue s s SR bl RorPivaBlE of kNRbRE hoVRIBRHE iasyg po

menber 34 i ghd dHaksiPEI N connect ed to an adjacent end of a |inkage nmenber 2
I extendi ng transversely of the chassis 1. The lever 10 nenber 31 is

pi votably ‘aiggg 8'viLh shitatild Hinkage 1 U2 6¥the
for exanpl e) a pin gg The ever er 31 1 has extenal ng thg efrom and at
subst ant i al ksarwhphls GaThie deont Imheds& aredinked Sogethivrcin any-sujiable menned, tandtthe rear

o rangrent. THEels B i kD, fken JGedthe e JHe -, RGP i, 6k o abe@ihent s ik, b 0hE
. positions 'H&&k%%@gwbﬁbﬁ'%h@ﬁ%nt%@%%%?m&k\wﬁ)_ 619 Thdvetble

corresponding to the three nodes of operation. The application of a force
t oJt he 20 nkimeppusitbdirecdions.as for exanple by the foot of an operator) can
i npart novenent to the assenbly of |inkage nmenber 21 and associ ated | ever
nenber s 31, Wikleteférgncemow'® Fifures:$ andi2, pachoboss @ hiswussothtabthetewdth, and axten

the desired node of operation. 20 Wen in the pasition shown in Fig d:nﬁ
| ever menbeft 30 g}g@’fr@@at“!‘nm member 20. The attachment mcmbers 2

preferably somewhat boomerang-shaped so that the front portion 20a thereof may, if

)-

desired, contact the longitudinal member 4 prior to the wheel 6 making contact therewith,
25 thus acting as a limit to the swivel action of the wheels 6 relative to chassis 1. The
attachment members 20 associated with the rear wheels 6 are interconnected via a rear
linkage 21, and the attachment members 20 associated with the front wheels 6 are
interconnected via a front linkage 22. One of the rear wheels 6, and the opposed (diagonal)
one of the front wheels 6, has associated therewith a further memi)er 23 fixedly attached to
30 the boss 9 and extending at an angle to both the boss 9 and the attachment member 20. The



t her eby' preventing swi velling novenment of the rear wheels 6 - and in turn
the linked front - wheels 6 - yet still allowing for rotation c@&thgy | s
thenselves. In this node) all wheels 6 are in a position to all stral ght
ahead notion.wolem9edved to the position shown in Fig. 9) all RCFAUSHIASeC
rotatabl e) and al so 25 swivellable) the overall assenbly thus being
steerable as is described above. Wien the | @ver nenber 31 is noved to the
position shown in Fig. 10) the stud 34 contacts between internally directed
proj ections 35 di sposed around the hub 36 of the rear wheels 6 to prevent
rotation of 4hg hAf 29 are ii¥GtcoRIELRY Vi i iR s30R Wha MeSBAORRILS 6
Wth reference nowto Fig. 12, there is illustrated a franework adapted to
recei ve) -and arecpivered for swivelled in & lgiveacdirection aboutitheir swaved akles 8; et fromti wheels 6
l'oad - as for _exanple g tray or t

e like .a bassinette etc., Th rangenent
as 111 ustr at @i¥orQr SWEEha e Sonteary iGN Fhowh Hlelr TESPertive S AEs, 1B SOk 3 iyay

to be rel eas | i lﬁis?sei%heas%}ﬁ% e of:
t he type refgﬂeﬁug%gfs#%ﬁ??aﬁggrg‘e’%?ﬂt e locating ne g?ﬂ%ﬁ%ﬁ%ﬁ@g&?m
i ncor por a§ ed achi¢vedaThaassemiply is Such thiat eath wheeld is subjected e ob eperdtesdn & basterstypel
34 can engage in a suitable slot or indentation (not shown) in arcuate

portion 4a. @UOMWhen conpared with known assenblies) the assenbly of the
present invention has been 10 found to exhibit inportant advantages. As all

wheel s am nedhbedy:td bg attacheddp chassisdewoulsapreferahly heiattached do &ronh dinkage 22 at

fixed wheel or. ful eerab v, oGhated w th
fixed wheel 89@%%%%@%@5@@%‘%{ “@ﬁgﬁ‘?@%ﬁgg@?%? b {FiE i%h‘thng way the
dlsadvant agepody édn Heqlsed tP6oritol ¢ dirdttionbf the frofswhiel 6 9? actibg dipéctly on link 22
asgdoci ated therewth Furthernore, the advantages associated wth four-wheel
st eer abl H0 as toethigs cestrohthe relevantiwheelssb.agai n wi t hout the di sadvant ages. The
sane can be said with conparing the assenbly of the present invention-wth
known assenb€Wits reférende mowlto\Figo 4 te ci2apfitthe drawings. there| is SHustrated sm Jaltermativee
wheel s 6 are outside the perip erY f chassis Bb&}h IS no upper., or | ower
limit on thec®bediment; obra \pvepbleslaad-qarryng asseaibly. éa%@gﬁ@egnwstgg 1s
used (to givg | : t4 | BYichéh Si*ﬁl?d’

in the sane '%ﬁlﬁgg?%aﬂgﬁt%é g@%gﬁigﬁse%x %E’ﬁ? ﬁlﬁ?f tt%hge' ?aecngﬁg@tt@ﬁgm as sm§I er S%
di anet er wheehassis \¥ tninde ajpe from cant intetconnedied] iamangentent Fofg resp8dtiviet fretoahdl risar

realised that it is adapted._to be - di sposed, between .a fir fixed bar o

ho. |1 Kel3roniBRSveIss MEORS e & A0~ 0POFaRDR IMEKVAITAl FAOTHBES &' T VHIoUS macidess

a peranbul atg%.arw %ﬂ%& 1 3fe IchlifectaU } in 2R ¥notWRY BéFor
02 extendPnd latera 25,

or tie-road y between steerable wheels of the

per anbul at or $xamplé by wekling, belying; pinting| etk teegive p sebstantially rigid/staichwe.t i e- r od
202 will be noveable in the direction of the arrows (see Fig. 13) in
response to Théreahdy blegwoffrortaranisversesmetbelsc2, ascunwed one aiove thavbthet; andgwofrear

wheel s coul d cone about for a variety of reasons or due to a nunber of
f ajt ors. transverse members 3, also mounted one above the other. The longitudinal members 4
20

extend between them. The actual configuration for the chassis 1 does not constitute an

essential part of the invention.

= Mounted at or in the vicinity of each end of each of the transverse members 2 and 3 are
wheel assemblies 5. The assemblies 5 are made up of a single wheel 6, a stub axle 7 on
which the wheel 6 is mounted for rotation, a swivel axle 8 fixedly connected to and

25 extending between the pairs of transverse members 2 and 3, and a boss 9 pivotably mounted
on the swivel axle 8, preferably with bushings or bearings of an appropriate type. The
bosses 9 are rotatably yet releasably mounted relative to the swivel axle 8. The stub axle 7 is
associated with the boss 9 so that it is substantially at right angles to the swivel axle 8. As a.



WD.99/ 19198 13 0 9 MAY 2002 PCT/ AU98100Z14 A nenber 203 is affixed) in any
known manner, as for exanple by welding) to the tie-rod 202 and adapted to
extend substantially normally therefrom The nenber 203 nay

or
of a rod-lil g 9ei¥ies having a rotatable neans) as for exarrpbmm
204) appropri atel y di sposed at the free end thereof. 5 Extending normally
fromthe fixed chassis nenmber 201 ) in the @ rection of the tie-rod 202)
are two spaced-apart substantially straight nmenbers 205 and 206) each of
which is pivotably noveable in the direction of the arrows relative to the

fixed menber 201 4 theg aa@t: F’vbﬁ@

manner, as for éxa L&%aw ng t e rre ers %gﬁﬂ% o%“ﬁ?n‘%%%g&%
fixed marrber],ZOI at 207. Also extending substantially nornmally 10 fromthe
fi xed nenber, and interposed between the spaced-apart nenbers 205 and 206,

is a spaci ngo@aﬂaxe%&nlvmeenchaﬁ dofinéBied'viiasulitiisle AR AN 18 the 6pFded VRS Bf Arear

being in the formof a protrusion attached to the fixed nmenber 201 in any

known nannerwheel§i K‘haironbwheclaﬁmhnkcdmgmhmn mmem%mmanchﬂu reacwheals

oot 11 dnt GmaReo bk ey Frilatabny e S REF Coclion avBES) Sl o B!

principleogy&@% mgn StineétBd 16 Wiuriilet HnEihe TOIA AL S OF aPF0dOSOME Ake :&ﬁh&ﬁf

enbodi nent that as the tie-rod 202 is noved, elther to
left or the trmgher)selymfrthnsqhaml.thlaceahungetheroppngddeuewhealmmmwnneﬁmdly

206. “/‘isaZS?&E'a%%v w4l ko b s o8 et pere menbery HCAGE e o8 rerulof
arrow, downvgy W tﬂﬁaﬁﬂ%ﬁﬂr%@%h&sﬁm 201 ) against spring

prgssure gener ate resil:ient nmeans 209. The resilient means 209

204 1 0P o 18cKeHRlne &ﬁ%ﬁ%‘“’é‘%‘? REL 103, T R0 68 Bl #&é@%of’ﬁi&%f
upper free QRsl¥rodt ahlGefPWheet dsseniblies S hiS assveihtetDtherdwith BAd exténdifg af ah

therewith. Therefore) the tie-rod 202 is forced to rmvelntheop03|te 5

di rection, ttherefrom a Sarthen gnembes 23 aThe fusther memppirs<d3; of pppesedence abthe front: dnd

comensat hegd iReR b ABrcpfecif, B T8 1 P Adchemebt e HEREA°S S8 ol ot
than strai ghhe fioifl vilheeB 6QIs irtércofiadted via linkgpes2 aoghweahe&fbmweblso%vafabﬁr
it has been turned. 1 wo 99ns1n 14 0 9 NMAY 2002 P~C 1'/ AU98100Z14 Each

nmember 185, (gwiyeHahle)innnisen solative to-the @@ﬁ&ée@ acsimilay mannep, the, eppgsad rmvcheels
tends t 4
e centr af EHEIREKERORRES il el 27, fOME nd TR bindllS 6liied biviIRHE Tsiignitle

used tc~ acli Mothhe:aia fegilt i that Whert theaedr wingly 6l hrespivotediorishivetied echlgmn
of novenent of the tic-rod 202, the arrangenent acts in sinplistic yet

ef fective meineetion Telative tosther chassis ahojtctheir sespeetive; swivel axles 8, the| fronsawherls 6

2es0c o eﬁ’“&?{?% Aol it e R00RGE BEREE S‘mf'h”?'hi oresent arrangement. the

sage opge Y hle APk Shnbauial e LaShbAI mdkbeS', ¥ Ray be combined into & central
transverse member this making chassis 1 approximately H-shaped. Alternatively, transverse
members 2,3 can be deleted and replaced by a basket 29 of wire or the like which would be

* securely and/or releasably mounted between longitudinal members 4, in which case the
basket 29 adds to the structural strength of chassis 1, and would be considered part of

25 chassis 1.

In the embodiment illustrated in Figs. 4 to 10, the chassis 1 and associated wheels 6 are able
to be set in one of three operating modes, including:

@) a first mode where all wheels 6 are lockable in direction yet are rotatable thereby
facilitating straight-line motion either forward or reverse;



10 Wth-the enbodi nent of- Fig. 13 as soon ;~s the tie-rod 202 is shifted
away fromthe position shown) which corresponds to straight-forward I on
for the assenbly) the spring 209 acts to attenpt to return tfﬂ;QtNAYr@ 202
to that posi yW@9en19108r eby regaining straight-forward notion. Theravosoehk
set is the nmenber 203 fromthe position illustrated due to variations in -
tem~in) or tightness of funning the greater”is the spring tension acting to
return the 15 nmenber to the position illustrated. The enbodi ment of Fig. 14
shows) in full lines, the arrangenent intended to steer the assenbly in

a
trai ght line., | hant t h 1 what _t £ I
L ot Poct e T ang REGHE BB hird 0 IGHR 4 B rdere ekl Brabe ARRH et
straight .ahead. | FegpeitRAuBTBASET ah@svReIGIOHGuI B r&d‘ge&x&-suﬁl ak[e8 8; and
alternative centralising nechanismof 20 Fig. 14 is adapted to be disposed

bet ween a fi zﬂgf b?;%ﬂ%#&ﬁﬁ&ﬁ‘e‘?? Hﬁwy“ﬁ%ﬁ"m@é&&a%g?& rB&GPﬁ'f the | ateral

frame nmenber assis of a pera ator, pus trolley or the

It' ke - equi nt; .and moveapl g bar or, tje-ro 02. extending | ateral |

bet ween st e W parar ErRRER Fied HCf L icrbin s B st SOty mbges.
equi pnents  AppREREmosddi o el aXRdst Bn@Y (kMR WA Sixlesa® if QF IONERERINGNYP ¥ind
welding, to the tie-rod ' 25 302 and is adapted to extend substanti all -

nor mal | y t hepefwardly-projectingriogatisg 3nembxir silaispodiatké with attachnent aienabero20,| nove
nb havi t at ab [ f | | 11y .

oo gnat od 3885 af hor G fof earh ne attrel 6 s Bl nd i FFeodraod selacioe bty

ther eof . m@l§~§ g%tﬁé 18verOmSmbér¥ P10AK GelVeAdARPte? 214 in i Yethg! E6nrlecteddto an

menber 301 an ted to be pivotably noveable relative thereto are two
ar i menber s sdjscent@nd0d)a finkager memberh2} =x@0éina tanseBsale iofi gheichassiabl .y The lever

bl | at i the fi 301 in the di ti f .th .
ependentd upBmiREShet PPl SFBETEE afihorens meR, oF By g% sBate Tooind 86hias
or right. Thgor%ééﬂﬁ){t?'aepiﬁm.emtle@f}né}ﬁbé ACKYs V4Bchding ABMEHORPIRE ERSGNtantidly
for exanple by having the arm nmenbers pinned at 307 to the fixed nmenber

301. ‘A suit atight anglds| thereto aestwd 34 awhitly co@panspisevish sher shaged r&ir epdrpdrtion of the
ext ended between the Le3Re. jve fr?. lends,of_ t he arm menbers 305 and 306,
the spring n@%@%ﬁmﬁg E’gf(ﬁ)%‘f%' BYLIVREGTHBEIPH  he ar m nenbers 305)
306 to the position shown in full lines in Fi 14. Means are provided

for 1imitingThhdevexmemben3T is selacaively %wwetmwea%’ the thrse POsIHPRR-IINStrated dn Figsq

Form of 18 nBdahd 10 reabBEtiVERy aaEn Podrion EGHHhSMlle 1o°tE theBE U bpbfiitn, Phe
surface of tgsplicatiomnefd forcdfbtherlinkage méimber 21 at iier gxanipld ytheHfoutof an bpérator,

lines in Fig. 14) corresponding to the strai ght ahead positiqn, .the roller
304 has no f%’é‘P&Hp‘PP\?dEQ%éP ég%aﬁgm{"a{é’f%ﬁﬁpﬂ‘?@b%’g’e‘ gwfja%wtae Viep members

prevent the r’qhg%? 03‘,1-,'}% ' : t dls b iz €
302 noves eiﬂfer to ?ﬁe ?%égérimt%ﬁ@ @?g‘[ﬁf‘f’k i’ﬂg"?%ﬁfE%égﬂ%‘éeﬁtﬁ'éc‘g}%‘%%gﬂéﬁd
t he arm nenbepera@kt or 306 to force the relevant arm nenber in a downward
diﬁection, as illustrated by the arrows, against the pressure applied by
the spriagy 3Whenrihithe pbsitioresigewmwin Fipe 8athe Wedranember 31 egagésiosating Aenibet 30]
304 is substantially parallel to the fixed nenber 20 301. when in that
positi on no therabycpreyenting swivellingmoyamant of therrearnwhesls 60 .and jp syrasthe dinked, front

merber 505 oot 8 ybERISRNGRE firFoflind o et bfissthsis 6 605 K pnedls' S
Maxi Mum possafelif agekitith to allowsirgight al¥ad hfvdioR. i s no further resistance to
steering. This will tend to hold the steering in the central position but

g 02 e  chomble Ty G FGAGD BRwATH Y 3 SRk 6 0 odile, TS aso

25 swivellable, the overall assembly thus being steerable as is described above.

When the lever member 31 is moved to the position shown in Fig. 10, the stud 34 contacts
between internally directed projections 35 disposed around the hub 36 of the rear wheels 6

to prevent rotation of the rear wheels 6.



coul d-be varied to vary the "feel” given to the steering assenbly. In an
enbodi nent not illustrated) the free end of the or each arm me£§r gﬂ? 206
could be curved in an upwards direction) giving rise to increa N U(g
the further tnoomeesi ng handle of the trolley was noved out ofpdTIRU98/00214
straight-ahead position. In the enbodinent illustrated) however, the shape
WD 99/19198 16 0 9 MAY 200 PCT/ AU98/ O0Z14 ofp the free end of each arm
menber 305) 306 is such that spring tension is nullified when the overall
assenbly is steering in a direction other than straight-ahead. The _
embodi ment  Ofwih Geferled b iPFEOUD! Berd Y iThiSRSBACY frhimewolE aBhiEd 30 !18cci(E Chr
of the assenbly to "drift" away fromthe position corresponding to

st rai ght --ahea¢leasablyaetainl thefeonpasuitatie mpans-for eohtadling atloaf - & Gor éxampld e tray or
enbodi nent of Fg. 14 only acts within a predeterm ned range of displacenent
of the tie-rde Bisaa basselischis. t38 slustrated ip adapted, i angkagyvn maaner as

the inventio i gﬁgmge ' dn:ﬂ%fs?d. ﬁ?‘[@f ﬂnﬁ:!t ternati.ye
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basket.. 10 10. An assenbly as clained in claim8) wherein there is provided
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position. As can be seen, therefore, the mechanism acts to compensate for any tendency for
the assembly to steer in a direction other than straight, and also acts to return to the straight
ahead position after it has been turned.



21.  Apparatus as clainmed in claim20) wherein the first nmenber includes a
rod securely attached to and extendi ng generally perpendicular fromthe
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U] caU] ca] cal ca] caU] ca] caU] caU] caU] ca] caU] ca] caU| ca]ca.
of the perambulator, pusher, trolley or the like equipment.

A member 303 is affixed in any known manner, as for example by welding, to the tie-rod
25 302 and is adapted to extend substantially normally therefrom. The member 303 preferably
takes the form of a rod-like member having a rotatable means, in the form of a roller
generally designated 304, appropriately disposed in any known manner at the free end

thereof.
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10  aspects of the invention. )

It will also be understood that where the term "comprises” or its grammatical variants, is
employed herein, it is equivalent to the term "includes” and is not to be taken as excluding
the presence of other elements or features.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A moveable load-carrying assembly including a chassis having a plurality of wheels
arranged as a first wheel set and a second wheel set, each wheel being rotatable and
swivellable relative to the chassis; the wheels of the first wheel set being connected

5 by a first linkage, and the wheels of the second wheel set being connected by a
second linkage; and wherein one of the wheels of the second wheel set is linked to
the opposite one of the wheels of the first wheel set by a link such that when one of

: ) the wheels of the first wheel set is swivelled in one direction relative to the chassis,_
all the wheels of the first wheel set swivel in that direction in unison, and all the

10 wheels of the second wheel set swivel in the opposite direction in unison.

2. An assembly as claimed in claim 1, wherein there are two wheels in the first wheel
set located at either side of the chassis and there are two wheels in the second wheel
set located at either side of the chassis, each wheel being rotatably mounted on a
stub axle.

15 3. An assembly as claimed in claim 1 or claim 2, wherein each wheel has a substantially
vertical swivel axle about which it can swivel relative to the chassis, the swivel axle
being attached to the chassis; and wherein the chassis has two generally parallel and
spaced apart longitudinal members extending between the first wheel set and the

second wheel set.

20 4. An assembly as claimed in claim 3, wherein a boss is mounted on each swivel axle,
. each stub axle being mounted to its respective boss remote from the swivel axle.

5. An assembly as claimed in claim 4, wherein to each boss there is attached an
attachment member, the first linkage connecting the attachment members of the first
wheel set at the ends thersof remote from the swivel axles; and the second linkage

25 connecting the attachment members of the second wheel set at the ends thereof

remote from the swivel axles.

6. An assembly as claimed in claim 4, wherein the boss of one of the wheels of ‘the
second wheel set has extending therefrom a further member; and the boss of the
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11. A moveable load-carrying assembly wherein means are included to provide three

distinct modes of operation for a set of wheels, the modes corresponding to straight-
line travel (either forward or in reverse), fully-steerable travel (again either forward
15 or in reverse), and a braking mode.

12.  An assembly as claimed in claim 11, when fitted to an assembly as claimed in any

one of claims 1 to 10, the set of wheels being the second wheel set.

13.  An assembly as claimed in claim 12, wherein the attachment member extends

) " outwards from boss of each wheel of the second wheel set, to each attachment

20 member of the second wheel set there being pivotally attached a lever member, the

second linkage being attached to the lever members at the ends thereof remote from
the attachment members.

14.  An assembly as claimed in claim 13, wherein the lever members are pivotable about
the attachment member to provide the three modes of operation.

25 15.  An assembly as claimed in claim 14, wherein to the swivel axle of at least one of the
wheels of the second wheel set is fixedly mounted a longitudinally and outwardly
projecting locating member; at least one of the lever members engaging with- the

locating member to provide the straight-line travel mode.
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opening therein to allow the stud to engage between the projections, the opemng
having a surface which the stud contacts during a part of the pivoting movement of
the lever member between the straight-line mode and braking mode of operation to
provide the fully-steerable travel mode of operation.

19.  The assembly as claimed in any one of claims 13 to 18, wherein the second linkage
15 member is operable by foot pressure to move the lever members to and from the
three modes of operation.

20. Apparatus for controlling the direction of travel of a steerable assembly, the
apparatus including:

) (i)  afirst member associated with a tie-rod operably connected to one or more steerable
i 20 wheels of the assembly;

(ii)  at least one further member associated with a fixed chassis member of the assembly,
the at least one further member being selectively and continuously pivotably
moveable relative to the fixed chassis member between respective inoperative and

operative end positions; and

25  (iii) resilient means associated with the at least one further member, the arrangement
being such that, in use, when the steerable wheels of said assembly undergo a change
in direction, the first member and the at least one further member come into contact,
whereby the resilient means acts to return the at least dne, further member to its

inoperative position, thereby correcting the steering of said assembly.
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member.

23.  Apparatus as claimed in claim 22, wherein each of the first further member and the
second further member has an inner face, the inner faces facing towards each other,
there being a substantially V-shaped out-out in each inner face, the rotatable means

15 engaging in the out-out to provide uneven pressure to the rotatable means as it

moves towards the operative end position.

24.  Apparatus as claimed in claim 22 or claim 23, wherein the first further member and
second further member are spaced apart and generally parallel when in the
moperative end position, the fixed chassis member having a spacing means secured

) 20 thereto between the first further member and the second further member.

25.  Apparatus as claimed in claim 23, wherein the resilient means is a spring extending
= between and pivotally attached to the first further member and the second further
member, between the V-shaped out-out and the fixed chassis member.

26.  Apparatus as claimed in claim 22, wherein each of the first further member and the
© 25 second further member are in the form of an arm pivotally attached to the fixed
chassis members adjacent a first end of each of the first and second further members,
the resilient means extending between the first ends of each of the first and second
further members.
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two pins extending outwardly therefrom to locate each of the first and second

further members in the inoperative position.

) 29.  An assembly as claimed in any one of claims 1 to 10, or 12 to 19, when fitted with
' 10 the apparatus of any one of claims 20 to 28 and wherein the tie-rod is the first
linkage or the second linkage.

30. A moveable load-carrying assembly substantially as hereinbefore described with

reference to the accompanying drawings.

31.  Apparatus for controlling the directions of travel substantially as hereinbefore
15 " described with reference to the accompanying drawings.



