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i nprovenents in noveabl e | oad-carrying nd refers particularly)
but - not exclusively to a steerable, novabl eY6®®¥d-carrying.assenbly. 5 The
present invewo 99719188 SO i ncl udes a centralising nmechani smfor wpea/avdsioolysh
| oad carrying assenblies to assist in steeri]?g of the overall assenbly.
Definitions Throughout this specification reference will be made to a

“per ambul at or, pusher or pushchai & BLQSB&% LONR AdEmarigs t he |ike. It
e

shoul d be understood that such preterre odi ments are given by way ~of

-exanpl e onl ylg%ﬁdgpﬂﬁ]mvam&pn Is not to be considered to be limted to
ndeed,

such usage. e present invention will be suitable for use in any

et udi gy 't orhe Pt EvERGR b &Rl B IndvBhtiE doid"SiRe 155 RBlES and
strollers, topfdspaFticulaflfy But h6)exeRIEVERE h skefibls, raehibe, | b 36dEmb1g"

vehi cl es, wheel chairs, gunnies, hospital beds) 15 hospital stre%chers

mounted on a?‘ﬂé‘ O ventiotP alfo RhAbddd" Sk Jrh% iRg YméchahiskY ‘ﬂi’ut' -
simlar ar?icles awnng a nun%ié(r) o? I{/‘ﬁeel snan }lggr castors.ﬁqlrhra'g%g out%%fsﬁi goad
speci fi cat i oncarryéfigassembligsao assishincsteeping offi éhel overall assemblyt. aken as including a -
reference to a castor ox castors) or a wheel acting as a castor.

Furt hernore, pbfinitomeut this specification reference to a chassis is. to be
taken as including 20 reference to a franmework. Background of the invention

I n accordanc ] Walg %b#'h ﬂ&gﬂﬁ |
wheel s. Thi selg.llw\‘/)‘elghéllnggﬁt un u.gﬂarﬁ%;%rggprab ea%géis Ip 1 W%Qﬁir{&lﬁésﬂe&&&sb'
npl e, the chaimifory babies; | invalids fande thewdike| Itp shault ubmtunderstaod tthay stilerpreferred

I e) w obvioys limtations and.conseluences.. 5 Al sp, there can be
st oobi not B RSt B fhinn VY HLORHRE L FB (e 5 vRin i Rot to be consideped to

2002 WD 99/ a8 g“engé n n i PLaks I .
noveabl e asse 'Pﬁlggdﬁgt he a r'errgtr?thf %ﬁ%ﬁeﬁgﬁ‘\r‘n&@;@?’& %'%)l béé(gél)eué? n any
three forms: dssgmblyfimtendeduthdeprapelled by humian effortaracherithaimoride poiwer incldingafor

teerable (f &) traditi f f mbul at or s) ;
steerable (1o ample Mrolleys, carts. Shopping olieys. whEs] Bamows, sirollers, toy prams, trailers,

caravans, boat trailers, wheeled jacks for vehicles, wheel chairs, gurnies, hospital beds,

15 hospital stretchers mounted on a wheeled base, work platforms, Library trolleys, and other
similar articles having a number of wheels and/or castors.

Throughout this specification, reference to a wheel or wheels is to be taken as including a

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

O Furthermore, throughout this specification reference to a chassis is to be taken as including
20 reference to a framework. '

Background of the invention

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 turning thus increasing wear.
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5 (ii) a second (for exanple) child strollers and the |ike) havi ngl ﬁhWRe?[mz
wheel s fixed) whilst the front wheels are swivellable; or (iii) a i

where all four wheels are separately swivellable (for exanple) supernarket
trolleys). | Rydosgdivgce it has been found that each of the thre I

exhi bit a nunber of advantages 10 which make themsuited to cerelfé‘a?ﬁﬁgggg“-
but suffer from di sadvantages which limt ti’uei r suitability for all uses.
‘When all four wheels arc feed (the first forn)) one advantage is that the
wheel s can be quite large in diameter) thus allowing the assenbly to nore

easily traverse uneven terrain. Another vant age | hat, such.assenbl i es
are sui t abl dniBrOREREIVE GhE AR ATE B RePTes oE the BfomteRHGH Tae Fanobe
concentr at e (o FHRRRE BF thide Féifsassenbly inm normal travel and only has to do
so when a change of direction 1s required. Therefore, when |arger dianeter

wheel s are ed w | ' i de | r Aor_the
occupant) axﬁi rrp\(l)gr a%?@éﬁ%ﬂ?@%gﬁé@ge@%ggﬁ%%c{]ﬁ%{niy gné; gva&g%%rgﬁf (% se’éﬂ"gﬂe’
been found that ftraditibnahfofinsafperanibudstorslyy . traverse a slope or undul ating
ground wi thout there being excessive 20 exertion by the operator to keep

the assegbl yij n t\@osiRs ifCeiphe! R @fdIREs SR the AEY) Favidle M ric WhéciC b,

I's required. Such fixed wheel assenblies suffer fromthe di sadvantage t
it is difficult twhilstthedront wheelsare swivellable.osnmonly used nmet hods are to
ei ther push down on the handle to |ift the front wheels off the ground and
to pivot thgiipandl shird avhere rallafoly wheeRBoirstsepdigtesswiveliablé (for Maﬁiled%ﬁ?érﬁﬁu'ket
new direction of travel; or to lift the handle so that the rear wheels
| eave the ground teolleys) o pi vot the handl e horizontally to achieve the

i red new direction of travel Both of these alternatives can require the
f’ﬁzpyl i cat i onInfprastignitfhascheenoand thatredck lof ithe, theeer fomms egthibitda anmbge of advamages

fixed el gssenblies include the excessive ar. and,.tear on the, frang. . .
componend oMl A M il o GRBR, fiseky DUCHHEE o dion puapre HbiohofiRg their
bent or . 3u faOusd® 99/ 19198 3 PG 1'/ AU98/ 0021d di storted.
Furthernore) the effort required by the operator may be excessive. As

a
result) ass ' EH‘%Q ' .
for use as ﬂéldc eggéﬁgﬁa%s S ogp ng t#ﬁé@%ﬁ%%%ﬁ%e%%ﬁ%@@@?ﬁm
direction alarge cinudismetennthuscallowihy thet dssembly Soumoreireasily travelser unidven Stefraii]

formof assenbly is that with fixed rear wheels and sw vellable front
wheel s. SucHAnothes Advantagen s, ibat such assambligscare spitahle for wasr alopg frathways where the

ManoeuV§ 40! Ghelafhr! deliob el t4) coBnEral'tn ElahOidvring WE Yekemit) i nbAT. i1 Wha

. di sadvant ag I'S necessary to utilise s I anet er
enabl e t he oabtles-teidglse when elchange ofidirectinhlioreguired.f Thereforecwhen lapgeradiaineter

t hrough 360 degrees as,th ar engral | y..nounted aqr have, to.sw vel under
t he 18 asse , %M@"ﬁ’?ﬁ&fgﬁ?ﬁﬁ%ﬁ‘%ﬁ& @gevmg&%oq’&fk@ri (fsFupant, an
di fficult fgnpddsEhRPhoh the deapiit Thay BUDBaty IURRVA8 Bedd mmﬁ[@:ﬁ' wheel

gives a far less confortable ride to the occupant when conp
| ar)ger - di amassemblits< auywiravérsel asiopebbi amndulating rgroumd oyithdut theres deingb lexcessive

front el s_are norpmally casters r operate aster wheels. In
conseqngﬁceemniﬁﬁwzﬁt%&j%%&% ‘?2@? 5 | gigection) aher; than when a
terrain whi Gﬁamg@rinﬂ o il 15 swivellable front wheels facing in
different directions makl?ng It ectrenely diffficult for the operator to

mai ntain co I ' R Y is . i.ng

Cur face, vy SHEE o f SRS AsockubtE bubrof R0 TP dleadvankdgB' fHaf o s JcF (B ehange
surface it directione IWY gornfionly @sednfttiods atedtongither ?hﬁh dewmeon i haidlea s lift the
expend a si effort to keep the assenbly heading in the desired

ni fi cant
diroction. Tonnubeslnoff she graundmasditopivotthe bandlearizonsalyite poinsahe assemly in the

third fQgm - e . ENQ: LV vV | e: I Q0 turn

wtthin Ehor PeBel ret bR 0 B, OF 1 i tie napliel s A e wheelf ate 1 bl
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.'on

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



wel | »and efficiently when pushed and/or pulled is either directiﬁs.l@gcﬂgl
assenblies have . therefore being found to | x specially suited f 4 2
S$hopping trolleys, baby strollers and the |ike 25 Such assenblies al so

exhtbit a n di sadvantages. Firstly, such assenblies ar L} ed
for use on hg?’g%ﬂ{’&l) flat surfaces) with it being difficult ?’ﬁ@’#@ﬁf
control when noving such an assenbly across._,a slope. Furthernore) as all

_wheel s have to be able to rotate through 368 degrees, assenblies of this
formcan only be produced with smaller dianeter wheels) once again giving

rise to a lesgs co rtable ride for the.occupant even if 30 the wheels are

T ooked i n t hABIOGERF WA o8 R IRRR PYARA GPITSIaY D8 SR IYe Asya Thgil
T V0 99/ 1919 fuypie e ARFRAPINETHALBRL Baed toualtho be s Ria Bk -

caster wheel “se lsil,iesafl may operate I n ependgontly()) espe‘?:ii aI@y%gﬁiﬁﬁ%\%gﬁﬁ”
surfaces areshopping trolieysy where fequehtechdnges in dirertiontare iredueiredt dvelynoranally! withih a
pointing in different directions at any given tinme. The assenbly may

t.herefore beSBAA®PRUIt to control. Wth known | oad- carryi ng assenblies
there is a tendency for the direction of novenent to 5 - be readily upset.

A vari gé \5 of F‘Eﬂb@ﬂ scqenddomr of agsembly isthatwith fixed eeapwheels and swivealde Stont wheels.
the probl ensSUbhasiRY hebe 358 idvantiis R mird G} BnGERARIL, nWERS B0t

retain steergate anbheglos. Fowewercthis firen Ass eibtisadvanfagpahie itas rebéeidyneh fueilise
straight-forward notion) and which acts to return the steerable wheels to

t he positi onsm#ll-diametsr wheglste<enablethe caser-styls: swivelragtion e allow:the drant \wheels to

my be causcits SoER L 85de of Mool Rl Blnetvridblntel  BE7le” il s the
ect, fge PEARKIY! The'MSNbf QithRufiler aiametéroWheclsomilkieit GibrediifichR TO£ M adsBfbly

assenbly mght exhibit to drift out of the position which corresponds to

strai ght ahetodtraverseoroughdor vngrenssurfacesrandhalse @ines i faroless icomfortabld iridet to the
teer in anything other than traight |lipe.. Prior. Art er been

Very |1ttt RSB B copped et arechPaitnses e, whirka Semhis, FufEmme. the
the present hvakbieOfontrWheddx ANy cali8R,) 6P 6fcra@i &5Cea36? Swiikels! Bh CBNSeqhbfich

as a supernmarket trolley, having a castor at each corner. The castors are

arranged as theyiare nay ki tegethercansk individupllysfollowr the ctermain wihich eansresult im the

wor m ge arran I d.riﬁR:ﬁﬁ o ' rlﬁg

dri veg C sto?w%%ﬁﬁﬁ;%o@i%%%? HAt eﬁfﬁﬁé&{%g{}f‘%ﬁﬁ%g’gﬁ&lﬁiﬂ #R‘&E)Hée
di rection) té&gsratbt ¥ tafmainWontrol, Rspédiallywher fesistembly lie tlaversing HoxBpiag) surface.
. there is no |linkage of the castors fromone side to the other. Therefore,

t he castors Withsueh assgmblies, whepdravgrsingia cambered or ghoping, sugfage itrisineeessary for the

(front)) and A ' . t

(rear) and r?l;gcgﬁof?‘)rs Wﬁ%ﬁ%@ 8@# gaf ﬁﬁé(}{#‘ﬁ%‘g‘ %?é{lg‘lgsie&pA{ﬁgo%y
only rel evankeafling in dsf desired diredtionh. | medi at el y bel ow the frame and is not
useabl e for any other formof wheel) nor for any other form of product.

t her my €) ALSmBREEWHE fohr sepatately switeibld Wheds 2ih@ thivd Forh © BAOME ad9Enta & 0f

re the four runners of the sled are linked to enable themto be steered.

However ) t hebeing: ivaryl manocuvradleirbletoonrywithi their o%/nrlengthtasi able 1o} bs used equally
ind' 1 ke, FHF pad SRt S phiRdCRTO0 PRIAC b fimel) GeBeli R, Aporifias Bave
than wi t hout gerbfiré beigFohi 4668 Spédialll &iRd FOEBsel 43 shbppingtAsllese Haby 'rfgtaﬁeisrm

within there s an ocCupant who can steer the appara?us and it is

i nt ended to thelike.eered by external forces. Wth a device 5 such as a
peranbul ator or child stroller) it is steered fromw thout and is therefore
i nt ended5 nhSuchndssamblies adsoc extibio bl munter efxdiszdvaitagesr Farstly,Fsuch hesemblies ank thast
devi ces such as . peranbul ators and strollers) it is_inherently intended

that they notuitsd fetopser on herizontal, ﬂpbsmcesowitb)ét bring difficult to maitiain; gontohwhen

Chi s T2 tot doPyBE sheh abRpdttiR g f Sipne BB, ol Godi e b be"Hble 1o

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



10 Bryjef Summary of the Invention In accordance with a first aspﬁcé f the
present invention there is provided a noveabl e | oadcarrying ass y. PR 2002
including a chassis having a plurality of wheels arranged as a first mheel
set “and a segQpbonbRg! set) each wheel being rotatable and sw gy 21
relative to the chassis; the wheels of the first wheel set being connec? 3
by a fast |inkage) and the wheels 15 of thegsecond wheel set being
_connetced by a second |inkage; and wherein one of the wheels of the second
wheel set is baked to the opposite one of the wheels of the first wheel set

by a Iink su e

-swi vel l ed i nﬁg n&éJil g&r“)ggﬂi Sﬁg rﬁ:ﬁocf:z%sli%gvl}[l%? % a?hméglﬁgrh{ﬁfxdé[ﬂ@ﬁ@\»nlz f.'ssd e%*a.l{y when
first wheel Gmivef sbrfades are ey traversed. iAathe wheels arenat tidked theyhmmmelp?olﬁﬁngm
t he second wheel set swivel in _the opposite direction in uniso

Preferably, different girections atanyegiven HimenEhe assemblymay therefore I%Fllﬂfﬁﬁ\ﬂéﬁbﬁml
there are two wheels in the rear wheel set. Advantageously, the chassis has
a front tr an%mhmwxelmbé-lcauyidgassmms thoxe isca mdmyoﬁer theMdirastion of movement to

advant ag ous e front, transverse nbe s the front |inkage. , .

Furt herm é“ﬂ&&r upspt, 4\ YaResy mﬁiﬂ’é&/{’ﬁ@ ‘ﬁ& Y’é{a %"Fﬁ‘@?éF‘QBPWd
the link i s Edely ;ﬁggg \tﬁifﬁuﬁﬁs ttortﬁr tthﬁ. .
to the 25 di agonaql Y opp03|utY§ﬁone of t rfejgl:" I'n aegco%an esb\nﬁpﬂsn&d

further aspedisadvantapes of tweprion art ebyt pmv:dnlmaemedmmsmvwdmhm steevabld Iveheels of a
| oad-carryin assenbly erei n peans_are incl uded rovi de three distinct

nodes of op apgsmbiy, in Fe%s‘%oé‘t‘]@ﬁ“’%é%‘i Styaig W smetion. And, wikch, aets to
strai ght-1ing
oS ood RWQ‘% cgle Fheels 10 106 pofip ok Epartid ¥ peuifi fhotian for the

her fiOr watssernblyi Preferatly sieil )is segirdiessr afiche gxtent¢o whichothe atedeables whickls may be
anot her aspect of the present. invention there is provided an apparatus.for
controlli ng Gameeditorsbift fdus togfariatignsin gAaiR, &eer abl e assenbl y, the apparatus
including: 5 (i) a first nmenber associated with a tie-rod operably
connect ed tdnoauefuaherrrmms tthe rprpseat \ipveation @referbly, assnte prevent; any tendency the

The at | oasisRoy FREACFLAE e, Sret oy of 152 2BRESR b Shikerbned F A aicha

pi vot abl y nGyegén and edmpénsatefor tictendemsy ofthe absenibhy e stedtcih \WafihinpS 68128 (thif a
|noperat|ve and 10 operative end positions; and (iii) resilient neans

associ al8d atraightlise.at | east one further nenber, the arrangenent being such
that, in use, when the steerable wheels of said assenbly undergo a change
in di recti orPriorhArtfi rst menber and the at | east one further nenber cone
into contact) whereby the resilient nmeans acts to return the at |east one

further 15f rTHiUwedlhas bedrtrl;t)\rcr'y tintlecdextelopment of sicering smxwfordoad-em‘tyxmd i hakiembhlies of
steering of said asse . i ptio In order that the
i nvention mawe “Z‘SP‘I y Gﬁo&@%%@ﬁ&s&g&%? 'fﬁ‘%f |3c&'l°n63’-f Sueh as a
t hese shal | aéd ot

i i l‘%ance W t@§& fab e Smg SCI’I 8?&ion%[)e%g

S3enblies i n accor e present 1 nventi on,

by“way @0 ndiredr) castort andas%dawm{fr.tb castolnA iverm gxem adnangementedlmvs thet ﬂﬁvmg
acconpanyi ng draw ngs,

Fi 1|s nwewof a firs
enbodi nent M’&?ﬁ@l@‘dp\% QB!VE‘? Pﬁﬁ QEEWF%/ qcﬁlgvmz Gastoy
view sim | afmh& i/ dhe dirlacé&}ew&ﬁ&?c&%&etﬁms%% Ebﬁosxé dirdctidns ABWevet 'REiCR

pes! 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



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 at rpvAPR3 2602
of Fig. 1; 1 5 APR 2002 WD 99119198 7 PCT/ AQ8/ 00214 _ Fig. 4 is a view

sinlar to Fig, ﬁh,ﬂg‘s an al ternative enbodi nent of an assenbly pei
accor dance witﬁt e present invention; Fig. 5is a partial top vcfig‘\avug?/o?ﬁé-

alternative enbodi nent of Fig. 4, Fig. 6 isdop plan view of the enbodi nent
.of Figs. 4 and 5) when in the straight-ahead 5 node; Fig. 7 is a view,
simlar to Fig 6) but when fumng left; Fig. 8 is a side view of one of the

cont i gur at | ontvalPe &4 fipleirmnedien tehbute ARl has” siFVE vyt cablgs ana

the overal|l gjnkanPEAREMAIE, it WinteRdéd &P BRI TPdm WAL FatherOthlth WvithioutS Phis is a

view simlar 'to Fig. 8) showing a rear wheel of the alternative enbodi ment
of Figure 4 ifondamentaddifferendei in thatt when) corteolled rfromh Iwithine these as an ©ccwpdnt abhe ;can

Fig. 10 is a viewsimlar to Eigs. 8 and.9 hut show ng the_rear \M]gels in a
third confi g%fmfnﬁpﬂ?&tﬂyﬁ agd B‘r‘gl&oﬁg’tﬂ'\@g ;to%%ggéwwg\;pfcgﬁen mgewce
the linessof sﬁﬂf’aﬁ Qgéﬁﬁllﬂyt&c&‘ diild ﬁg?ﬂér[ RUS stbéred Froth wEl!hGHt ii&i iskBefefore intdnited
a side el evationa Iew Oof an asse y In accordance wth the present

i nvention) wiitherdnitly &0 tter cahirolizde bpozkternal fofcesV g Furthérmotd,, withy.dewvic8si such as -

artial view, is _rear elevation,,qf,a further di pent of the esent,

Cnvent i on . PrEGYEALeRSi 99 Srolle; t 3 inberegt st deyinef be contrplied by intenal

simlar to Figeed dhefibise ﬁh%ﬁ%@ q %rfb%ﬁbé‘ﬁld%oﬁﬁﬂfﬁxé'dix%bggn OFYhe ﬁeﬁ&n ulator
anc t on o

..~,0 mechanismi1n accor t he priesent 1 nvention. scri pt
preferred enopsirolizr; and/thisis tethlly eontraryntowhat iSreguiréd.t o 3) there is
i@ustrat ed a chassis made up from an interconnected arrangenent of

respectiyg f BHef Somehdreof tHeTawatiense nenbers 2 and 3 respectively) and
co-operating | ongitudinal nenbers 4. The nenbers 2, 3 and 4 nmake-up 25 the

chassis 1 angy %@rwfcsrvﬁ ﬁ&@h@dctidhﬁagﬁaﬁwmﬁaﬂ?gh Rprb¥ide® 1ML 10ad-

wel di ng) bol ti pinning) etc., to give a substant y rigird chassis 1.
As shown i n leamying assembiy incindingr & chissis bavng b pluralityofoelicelsrarranged laa\ai firgt awheel

ongi tudi nal sgtogx}ti gnse%gn rwheef)éette Qéjcih”%ml being rotatable and swivellable relative to the
chassis; the wheels of the first wheel set being connected by a first linkage, and the wheels
15 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 wheels of the second wheel set swivel in the opposite direction in unison.

O 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



o i 5/ APR 2002 ,, WD 99119198 8 ' PCT/ AU98100214 from the rearwar die§dAPR 2002
thereof) an accurate portion 4a, the accurate portions 4a being adapted) in
use) to receive and preferably releasably retain a coll apsible assenbly
vvhrchrnturqvb ?Ptedto co-operate with a | oad-carrying MeqnSy @WH
at or in the Vi |n| y of each end of each of the transverse rrenbers

are wheel 5 assenblies 5. \Weel assenblies are nmade up of a wheel 6) a
stub axle 7 on which the wheel 6 is nounted®for rotation, a swivel axle 8
fixedly connected to the transverse rrerrber 2, 3, and a boss 9 pivotably
mounted relatively to the sgvr re erabl W e use of

-br ushi ngs orlOpWand o FRVEEST a%ﬁy traye] (againei 0@’?" 9‘6!‘htfﬁﬁr§e)yeﬂnd a

r el easably mﬁn Iatlve to the svmvel axle 8 by use of a split pin or
the like. The"s axIe 7 |s 10 associated with the boss 9 in such a way

| orat abl & aecpiand withHpofied RipeRli8 i bitsh ufins a%w%‘?‘tﬁ#@%ﬁém
to the Chas%?cénuﬂi@ﬂﬂcﬁx‘%&ﬁémldﬁawdﬁhaﬁﬁrﬁm? each gfgﬁve

(not shown) a caster, made-up of two juxtaposed whee

mount ed 07 ot at] A Anhef SESHERA wilh £1i8 0P oPerhs aoaneawtoggmt 4t fhofe B3 5abie

and pintle for pi vot| ng or sw i ng novenen atrve to SST'S
1. One of the fronheelsfths assemblyconnected via a suitable linkage 11 to the
opposed one of the rear wheels 6. The front wheels 6 are |inked together,

in any suitag)e TRIGRE nSdthiehmefdeF asbeiRied vAtlAG Fxall ThassisiQHbrOSIMB Usserb,

end result of such an arrangenent is that ail four wheels 6 are steerable,

with the front arflieraaleagtaions furthom guembasebeing rselntivelyyand, coptipuously pivolably
osite directions th, ref ce n figures | and 2 each boss 9
t-ds associ ated %Y Wh%gogﬁﬁ MW’F ’E%néﬁfgp'é ?Ffé € igoperative and
at t achmgpt rrenberspg Phativeeid bg,ﬁgm menbers 20 are preferably sonmewhat
boonerang shaped at t e front porti on 20a t hereof may) if desired,

contact the ngi %%E afh QE,M? g cont act

t herew t h, 2(&-8 @@%’ﬂ% as a |r‘rit e SW V. e'??‘%?\’%‘? the wheels 6
relative to chass s 1. The t.a nbers 20 ciated. wi.th_t rear
wheel s 6 are inte‘*‘% ?@F @’Pﬁe‘t‘%a‘é“ %&'ﬁf‘e (?hﬁ@ﬁ[
menbers 20 aSSOC'lﬁHﬂ&onéﬁhnhbﬁany\hﬁeﬁr&xﬁaab&M&Wwwmr%mber
front |inkage 22. One of the rear wheels 6) and the opposed (di agonal) one

of the front whedlomegntcheentagtswharebytheimsiliensmagns acts

The att dsnent maiaperdg Y isberliv pekiite Shefly ?%%M@S@%%ﬁv

two further ers <§t3 are i.nterconnected via the link 11 so that when the
rear wheel s cﬂ‘ 8% velled in a given direction about their

swi vel axle the fronf wheels 6 |vot r swvel contrary
direction a t kﬁ w!demoe%eng uf dntor practical effect,

dtf %
%%;ng: : Zgl ?&E%cﬂweveﬁé&% Q’%?g‘#& y I'S suc that each -g%l‘[ﬁ@ﬁlassembhes

j ected t(inaccorﬂmtwithnhe@msemtmwem;qme the: deseriptiénibeihg by way of honthimlititive
chassis 1 woul d pref erabpép tg ched to front I|nka&§ 22 at points a (Fg.
1)) anddpr examplsiont e EFeRe| 0. e ACROTRRANYIng ABWITZSCIn WCH 1 ¢ hi s

way the body can be used to control the direction of the front wheels 6 by -
acting diredfg.yl éna top plamoview of a firsy cmhodiment ofa chassis\efra maveabls load-parrying
reference nOM/tg Figs. 4 to 12 of the drawings, there is illustrated an
alternative nent of a noveabl e | oad- carrying assenbly. The sane

nunberi ng systemis e oyed W, t hee od| Wgs.. 1 to 3. The
aIternativeXi's B g ?’H%IP{J g'.ga 0? ign LI its confignration bast

ar rangenent g4 &3 ARG ehdrEAMI vﬂtb@lsrﬁ'@rsteerable,

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



15 transverse nenbers 2) 3 and co-operating | ongitudi nal nenbers ﬁl m 002
various nenbers 2) 3 and 4 making up the chassis 1 are connected 053 ,2
in any known nmanner) as for exanple by welding, bolting, pirating, ete.

give a subst appiosdesri gid structure. There may be two front ”P@‘l‘?)(ﬁb@ﬂo 4
menbers 2) nounted one above the other; and two rear transverse nenbers

al so nounted one above the other. The Iongl t7ud| nal nmenbers 4 20 extend
between them The actual configuration for the chassis 1 does not
constitute an essential part of the invention. - Munted at or in tire

vicinity of e v r 3.ar.e wheel
assenbl i es SﬁTh% "g\dasq#bv? ?,Pm@‘t z&étl;ﬁﬁagé%ﬁpﬁg]%e @ngg‘b@ﬁ’@g&"eﬁ’ﬁﬁ Pﬁi?"éwlyem
7 onh whi ch th&mvﬁmmemﬁﬁﬂvémnfot ation, a swivel axle 8 fixedly
connected to and . 25 extendi ng between the pairs of transverse nmenbers 2

and 3) 2nd s § pRi Pl ko oh Wl adrilit B ofrgea®) preferably i th

bushi ngs or of an appropriate type. The bosses 9 are rotatably yet

rel asably no I u l.

nasoc, at e with & tofopobist gty o e ShibSBmeRt of Fies. S, Wil f che Sraight,ghoad
the swive§ aplgdeS. As a 1 WD 99/19198 10 (~_ 5 APR 2002 PGI/ AW981i DOz14
result, the wheel assenblies 5 have a caster action, being swvellable

relative to E{ﬁzqglgwéﬁ mm&ﬂ6tm?fhéﬁmmﬂ‘§ qefs 6 is connected. via a
' t re

suitable Iin to the opposed one o wheel 6. The front wheels 6

er gol : inEEgdt ?&gér}gerﬁ&lb *e%#agtpﬁqgg&g‘g&&WeacF@w om ? as‘géﬁgl’ﬁ its
5 is fixedl yJocked configiration;, wmmentmnmra fixed tagainst wmmgan6%m
rod or the like extending =~ transversely of the chassis 1. In lik

manner the oppiNAsMentaGtingpajcopkanigpalimannetiar e fi xedly yet pivotably .
| i nked, by nmeans of a further transverse nenber or |inkage. The end result
of such #h anmﬁg'Bmavie\M' similatato Eigl 8f slmwing@etcar avheelsofcthe dldemativ® embddinent of

manner to th di ment of ss 9 of ¢ at | east one of
each of the 2 ﬂ@é’&& %\‘%&m ﬁﬁ'Fi?s‘Lle saa’?§8'&‘f°§?€§ therewith and
ext endi ng at an angl e therefroma further penber 23. The further menbers

Zﬁ Ff Epposgtﬂ s @ viene tto Figsy éﬁm%w%@pg sb?wmge:h%mraghﬁ?étw 2 phird
11 @ﬁl{ﬂﬁ E%S&l&n 9 ~ 6

fnteerl:?)lnng?:tg@ﬁ mkeﬁg ogﬂavée Ehg f??)?\t V\geelts plr\?gt abl gelg are

o e f‘ea?imisr%i %-%% é@fﬂ?@%&&%ﬂ%ﬁ%ﬁ? Fmaag?z%b% AR g, 1005,

wheel s 6 Qta swivellable) in uni The, end t is that
whey t hel S, GIEVAOBRI, Vi O a0 RsSAROIE B P OIaB, A rpacg iavention,

rel ative to mwM&M%gﬁwmﬁtﬂve sw vel axI es 8, the front
wheel s 6 .

Fig. 13 is a partial view, in rear elevation, of a further embodiment of the present invention
P incorporating a centralising mechanism; and

Fig. 14 is a view, similar to Fig. 13, of an alternative form of a centralising device or
mechanism in accordance with the present invention.

- I:B

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



pi vot., or swvel in the opposite direction. 20 If desired) for thi

enbodi nent) the transverse nenbers 2) 3 may be conbined into a ceit5 aAPR 2002
transverse nenber this making chassis 1 approxi mately H shaped.

Al ternativel erse nenbers 2,3 can be deleted and repl a

basket 29 of XV\norbgﬁ%irwt he flee which would be securely and/or rel easaB?moz“
nmount ed between | ongitudi nal nenbers 4, in I ch case the basket 29 adds to
the structural strength of chassis |, and woul d be considered part of 25
chassis 1. In the enbodi ment flustrated in Ergs. 4 to 10, the chassis 1 and

et uding: (R 4B te@band Ef thetect” a8 toruleed Vorflon' 4 3 ABSIRlY BB 3, e

mt at abt
are ntata e‘dhgeaeayuséard teckiod and) ﬁﬁ%u%m%zm (H)snatgb?re mewyiuﬂﬁchm

reverse; APR 2002 WD 99/19198 P econd node
where the witem is adapiedetoscoeepesist withheload-danying meansabl e about their _
respective stub axles 7 and aw vel | abl e about their respective sw vel axles

8, and (iii)Meutbd arlorpcthe withiity ofleach end owmhl of the tranSvérecinembaga®, " lare wheel
rotation. Wth partlcular reference to Figs. 8 tee 11. illustrated therein
are the 5hr@esemmlr=a Mhaeh assemb! w#mngadmmpfea wbeelréeaattuh @xlet 7 ome whichhthe

renber a0y et itpldndy Kt i, £ Bve) R S GHY Cinfe A8 B b rBERE pifpoer

each rear whiee| afd a o€t P pivotably niovited reldtivel (e de SWisle) B8, preferdlly Qi thy €se

respective |'ever nenmbers 31, each lever nember 31 in turn bei ng. connect ed

to an (~ adjofchmshingsdorobeatings Of ABcaPRIABEAtC VPR The hosy & isarosatablyeyst pleasably

oyoer 20 byl etk B O 1 e B 7

er 3 hassoRigtewith ¢he bk ofisi eumlﬁadr ?tthﬁubﬁtﬁbkmhmy atiright &5 swhel ek

a stud 34 which co.operates with the shaped rear end portion of the

attachnment e iach wheeliGiszotatabler aboug s stub grde 35 pag glsaepivotabis or Ismﬂabbriémve

15 5, o andt i bt FyutpgfbETERebAE: DPEFRE 3. U AR i s’ Gt Son.a slde

of operati Onadéhifp c¥itiMol jaRiabeked Whealsf witls adhowhet? mdunkafor FRAEEH oahfraéeﬁcpbfa
exanpl e by the foot of an operator) can |gart movenent to the assenbly of

| i nkage nentstib ade, irmountedoviag bass andepintierfior pivoging orisavivellingmovement relative to
assenblyl °f$rﬁ&§2§ red position to achieve the desired node of operation.
20 When ?n fPon shown in Fig. 8) the |ever nenber 31 engages

whoel 56 | e ofibg gonk piecls B kol vl »,sabié SRR IF S % oppReed itk pfithe
rotation of n%}l o Strm‘%l'%'éEGh&mt%r.% W@ﬁﬁﬂb # Rafic?, hfid the rear

position to al ght ahead notion. \Wen noved to the position shown
in Fig. 9) atleelsifeetesalso linkedr togethen iThencnd iresultosf ssohvasi amwigeinenhés thatradl four

~assenbly thus being steerable as is desg rrkgregm%bgf/wlwek being respectively moveable
O 20  in opposite directions.

)

With reference now to Figures 1 and 2, each boss 9 has associated therewith, and extending

at an angle therefrom, an attachment member 20. The attachment members 20 are

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



When fhe | ever menber 31 is noved to the position shown in Wg.

stud 34 contacts between internally directed projections 35 di stSeAPRrZMZid
t he hub 36 of the rear wheels 6 to prevent rotation of the rear wheels 6.
.1 5 APR 2002y ?93 12 PGI/ AU98/ 00214 Wth reference now t Gc/Ruedishris
there S |Ilustrate a framework adapted to receive, and - rel easab?J :
retain thereon, a suitable neans for contai PI ng a load - as for exarrple a
tray or the ere) a bassinette, etc. The arrangenent as illustrated is
adapted) in any known manner- as for exanple by pinning) to be rel easably

.?(r) ]eia)r(ﬁde?/ conngct ed to.a s ig&gg&l{ﬁﬁo\/\hee d S(Sﬁ%é@(n‘gsey %‘i‘%th t er‘{aﬁt rr 6
arcuate port P@{\pﬁageafor swhm g igiveh diREBBH aﬁo&%m%&wﬁuméﬂs Ctﬁé' ﬁ%@%ts“s

a suitable s I ndentatlon (not shown) in arcuate portion 4a.
conpar ed wi t pivon omwuslsnmlm eontrary dxreﬂmmhopt tifeirtraspeptives swmivel axles 8. hmdaha way

mechani cal |y Ml saoIshi st Bk Johtecovral cagis L sl asshidatearw ﬁ?ﬁm'al@s %ras
full t
agse)r/rblsy%errgi %e achi ev @&g&?ﬁ%@g@n@@%ﬁgﬁ?ﬁﬁ;ﬂ%@&%@iﬁ ages :

as referred aectiomarlier in the description - being associated therewth.
Furt hernore, the advantages associated with four-wheel steerable assenblies

are evident) Alpody0fd Be Withéled!tot éiasels Jachoalt pafsrably iR ftuthed IO feentShikageidNar

conparing the assenbly of the present invention wth known assenblies which

enpl oy four p@p@rﬁa@ i and Pml)' pivotallyrattaghedat the searias & &g 3 dindthissway the

t he perlpher C

moter of Hderd BT id cnelol B aigld SRE ol whEHEE ycknd Dty opink 22
ot heryg i d@mugeomme%ﬁvﬁﬂwhwwabl e of being steered in the sane C

manner, and to 20 substantially the sane extent, as smarter dianeter .

wheel's. W thyy ﬁ{f‘{g&aﬁ&%w th/¥ig€ Wqg) 1220k 1R dFMnéé re! isSIMBtAte ol Bfrhaf

that it is ada be - sposed bet ween fir i xed bar or th
menber 20l )emmmenwa ng moveabler idadfdarrpingreasteatly. ofThe hsamds\aannmg gystem is

peranbul at or, pusher) trolley_ or, the Li ui p and a m)v abl e bar_or
tie-mad 202 employed agwithithe smbo d’&?ﬁ\/@érﬁgﬁ' ge@aﬂ%&‘@%" gt:,mcludes a

per anbul at or e
202 wi || be rmveagee m‘%eﬁﬁnrectlon o¥ the arrows (seerlgz%ﬁé.samEﬁédt arld Fear
responsels o tradsvetsk membefs Zﬁeandmbpemﬁnz kongitudinalixhembears d. The waribusimembers 2,

}/\Qgtelofscoul d,co ab ut for Xar e{y of rea%ecpfoge (ljune atn% ﬁ\n&#nnber of' as for

example by wcldmg, bolting, pinning, etc., to give a substantially rigid structure.

There may be two front transverse members 2, mounted one above the other; and two rear
transverse members 3, also mounted one above the other. The longitudinal members 4

O 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 '



WO 99] 19198 13 PGI/ AU98/ 00214 A nenber 203 is affixed) in any known n'ﬁn{ﬁa&
as for exanple by welding, to the tie-rod 202 and adapted to ebeﬁdAP
Substantially normally therefrom The nenber 203 nmay take the formof a

rod-1dce ne Ilng a rotatable neans) as for exanple a rol 'ﬁ%?"
appropri ater%d?s’zlgﬁssgd at the free end thereof. 5 Extending no?ﬁg{ y r'%%ﬁ
the fixed chassis nenber 201, in the directj,on of the tie-ro d 202) are

~two spaced-apart substantially straight nerbers 205 and 206, each of which
is pivotably noveable in the direction of the arrows relative to the fixed

menber 201. The pjvotabl e novene can be achieved in a nown, manner) as ,
for exanpl e 165ulh %L@sﬁﬂhllféri 5a§q?ger?5€orbﬁqwe fﬁ%& ﬂ?e‘ﬁﬁéihm
201 at 207. Al so extending substantially normally 10 fromthe fixed menber,

and i nterposed between the spaced-apart nenbers 205 and 206) is a spacing

208 i ' : ot : . .
form of a prats ot ol Wtk s SefnaAr VS SulS0E BEL 114D (B QoBGicdhre bt HE, spar
agai n as f orwKeeR 6DTRe Bonveihedls 6.ard linkederogether AGmya0itatle matiner; iant ehe pstraphssls
at or in the vicinity of the upper nost free ends thereof by a resilient

menber 289 df agrajsadinked together. Reeferablys the-bnss 9 fon each frontgwherl asssmbie 5 is Exedly,
Nt ..

0P 1ot Bl BB 3N Bl AR A o B e
right) in resRRG&Sely of the e 1] Ih likmahinef el 0pposid fear whseXisserablick Foare fixedly

assenbly) the roll esr, means 204 engages one of the nmembers 205 or 206. As a
resul t) mentyet ppOLably liglosl, by nscans of a furtheritransvegseamember omnlinkageEheend result of

downwardly towards the fixed.c IS r 20 agai nst spring pressure
Q’é:?er at ed bf%@mmﬁéﬁ@“g@gfm*wgg%gﬁ%h&ﬁeans 209 functions to
attenpt to return the nenber 203 and socjated . rolle ns 204 to the .
posi t i oA0shdwrdike manngr ta the QmngF'Enq ?‘aﬁg&d]i @pi&ﬁ%ﬁﬁm ﬂbﬁﬁﬁpﬂﬂe quﬁ_‘@h of
ends of the éﬁeﬁ%sﬁﬁﬁ:}igﬁasb&é&ocﬁﬂé ' ng@ﬁi ]

Ther ef or e, tlﬁg?ﬁ%g%gﬁ% IS Torced to nove |n(% e opg'%gﬁ?e gilgraetgﬂgﬁfh

t her -Eb% t eﬂdlmg' ; from sﬁnﬂiegAShWbetmg. mﬁhﬂmﬁnaﬂheh rsaz.‘ﬁmfadpposedhbils of the front and
t t- t . .t .t t

oo e o aprshesa by ol 1o o0 o B b3t o

£ has boon the, SRR Phe 82 shrroBetisl b Elkae P OMveORE aB hbd16 bido e

menber 285, (sWivelable)rinunisohaethiivs to/thy chixsisddIncaisimilar mafifier, therappoyediiear vheels
tends to apply uneven pressure_to t roll er, neans .,204 as it noyes oyt of
the central ﬁaﬁ?i’?‘i"ﬂ?ﬁ’@&‘ﬁét"?‘a& ; ﬁéﬁom V&@?F@Fé"@é@i?ﬂéﬂ? (sypiyeliable)
used to achigygichRoTRe bff i'thal WHEh V¥ vear #8818 %88 pRrotéd b SvREIEFH £ Eiveh
novenment of '?@s??c-rogﬁdzﬁfﬁt e arrangenent acts in gi npl igtic 'y%fﬁcide

ef f ecti ve nulimeetion Télative i thef chassis abputibeirorespective swivel axies 8; ¢hé frons | wikeslsi 6
springs, whig¢h woul d have been the case if a single spring neans was to be
associ at ed Y9 QLI °p28§,m§i5§°§9nce with the present arrangement the

forz(():e viﬁ'fl | be applied to both steering directions.

desired, for this embodiment, the transverse members 2, 3 may be combined into a 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 W.th the enbodi nent of Fig. 13 as soon as the tie-rod 202 isW;h'thEﬂ
away fromthe position shown) which corresponds to straight-forwdr i 432
for the assenbly, the spring 209 acts to attenpt to return the tie-rod 202
to that posity reby regaining straight-forward notion. T ;'8,&1‘2

set is the n@rfgg;rn%% fromthe position illustrated due to var?g'trli%i?\s |n54-
terrain) or tightness of turning the greateiJ Is the spring tension acting

‘to return the 15 nenber to the position ill Ltrated. The enbodi nent of Fi g.
14 shows) in full lines) the arrangenent intended to steer the assenbly in

a straight line. In phantomthere are shown what transpires when {he T
assenbly is & ectacecond moge,where Jhe whegls fpare r%ﬂlﬁ%ﬁ&%}gﬁgﬁoﬁﬂm&p&pqwh@gu

t han strai ght ahe 0,.Sde kRl r@l : Lo Ihes

alternative centr 3%pg+ﬂfqbge érrtﬁr}b%géﬁ Z?hﬁl@?‘ nggﬁﬁ]b&o‘%ﬁﬁ? gJ a a%?géds %glbaé&%gl g‘p%gded
between a fixed bar, or the |like nenber 301, cqnstitutin e of the |ateral
frame menberzi-“gf @H@@H@L&gi@ﬁﬂ&'ﬁ@r‘éh{f&gt‘%r?c ARains ey or the lie
- equi pment; sad a noveable bar or tie-rod 302 extendi n% | ateral |y between

st eer abl e wh¥Vitly paticelae referencmtn Eigss § tphrllpsyratedgherein ¢ the, three pperating modes.

equi pnent [ f ' Iq e o .

veld g, 3o FRECH; oilida. & Ble b Bact UnE (KERME FROOCES 104 MRARRRRIY ana
normal |y t hebﬁiwaiﬂly-ﬁb%cﬁﬁgrwataganahaérembmotiaieeswnhmtﬂaommmf membe-203 Csow
menber having a rotatable neans) in the formof a roller generall

desi gnat ed 3part afhess Py fosieacly rearowbest §. ped RIVraRlyoRpuUREd thareen aqchgc%ﬁig% thareto,

t hereof. . 19 ) : A 4

{1 xeq. member 25 fesBrgivE SRt ombRbesy 315 ety membdt PE's 3erhbeHE Kool so, an
t ar m nenbgdjaceitendnef 3 ditkagemenibar 2% néxednting Ovaraners&lf tofoehie nchagsis/ At e/ lever
noveabl e relative to the fixed menber 301 is the direction of the arnors

dependent0 upmembes3hds piyotably attached Jo atyyrhmans membes 20; byany suitablegeangcsy 43
ight. Th | vot ably. . t ' i
oL P RS TReRE e, s, SO i

301. A suitappht h@%ed theféto EQE )34aWhichrcoeorpnéewith the ishaped liRar e pbetion of the
ext ended between the respective free ends of the arm nenbers 305 and 306)
the spring natashnenpomembeg 20 ing cars-fRllGVeYPHIFIEEMENt he ar m nenbers 305,

306 to the position shown in full lines in Fig. 14. Means are provided for
limting theTtetlever meimber 3dtisistlgctinehemomablobetneen the three pasitions dlustmted in Figs.

| at | he fixed 301, Preferabl uch i | f
o ol ne the Bng aad00meRERvaly 425D A2NBEF cafsshinding o e thotes G¥iGpéraion “TH
surface of tbﬁplmﬂhﬁbﬁrsffb%méfiétﬂs iRfpe n¥iRBRr 120, 4s'®r RRENPE BY the @Bt dffarl Spérator,

lines in Fig.” 14, corresponding to the straight ahead position) the roller
304 has no f camimparpmovementtocthe assembly of linkzep memben 21 and asweiated lever members

prevent the nenber s .305. and 3 ontacgting .raller 3 | e-

502 moves i BhelBerepy, mavig e dscatly 6 ghe ikt rofofieo ieveind et s of
the area nmenggémeagR> or 306 to force the relevant arm nenber is a downward
dif rection, as il|lustrated by the arrows, against the pressure applied by

the spri 3 i ds fintHib. mbef 31 enga quﬁ,gﬁgm

roller 304 is su sttgﬁ??gﬂ g(iggygliflelfiéte%a?ﬁ]g{?%d brErerrberg%%gBOL en ibr?r 30,
t hat positi othereby prevéntingmwivelling movempnt ofatic rear iwheels + and BOwrn he: lioked fpont
the = wheels 6 - yet still allowing for rotation of the wheels themselves. In this mode, all wheels 6

are in a position to allow straight ahead motion.

When moved to the position shown in Fig. 9, all wheels 6 are rotatable, and also
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.



operat.or woul d feel resistance either side of centre until the re,é va;e%
area nenber 305 or 306 noves downwardly towards the fixed nenber. 2&03
maxi mum possi bl e extent, at which tinme there is no further resistance to
steering. Thigg\dperggend to hold the steering in the central popgiy le]bsm&l-t
woul d have little if any elect 25 on any other steerable position. -
shape of the free end of the bar nenbers 30p) and 306 could be varied to
vary the "feel" given to the steering asse y. In an enbodi nent not
illustrated, the free end of the or each arm nmenber 305, 306 could be

iSRRG e i ke AR B & v, an
strai ght -aheggle g l){trb@ﬁ} thefeon)& sﬁﬁm@lm for! dowediniiag @doad) 08 \f6¥ exdrifle S &RG or
1 5 APR 2002 WD 99719198 PCT/ AU98/ 00214 16 of the free end of each arm

menber 305) MMslike; adassinettasetc.shre argangementas nlhsstrmd isadaptediipany kpownananser as
assenbly is gsteering i,n a. directi,on_qgth tha ral ht ahead

enbodi ment o FFﬁméﬁ by, pinnng, Xa, be 5?9%%%% 1 10 @m&emﬁé’éP?‘l
of the asge nitly ofthe type réfedédts eaRiNe position correspondl ng to

strai ght-ahead notion. I'n 5 contrast to the enbodi nent of Fig. 13, the

enbodi nent o 1 | n . .
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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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It will be understood that the invention disclosed and defined herein extends to all

alternative combinations of two or more of the individual features mentioned or evident

O from the text or drawings. All of these different combinations constitute various alternative
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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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 thereof 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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10 10. An assembly as claimed in claim 8, wherein there is provided a body attachable to
the chassis, the attachment at a first end of the chassis being to the first linkage.

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
O " 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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7 10 opening therein to allow the stud to engage between the projections, the opening
having a surface which the stud contacts during a part of the pivoting moverr'ncnt 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:
O @ a first member associated with a tie-rod operably connected to one or more steerable
20 wheels of the assembly;

(i) 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 c;ne further member to its
inoperative position, thereby correcting the steering of said assembly.
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a mirror image of the first further member; the first further member and the second
further member being pivotally attached to the fixed chassis member and having
located therebetween the first member when in the inoperative end position; the
O 10 resilient means extending between the first further member and the secoﬁd further-

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
inoperative end position, the fixed chassis member having a spacing means secured

O 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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members crossing intermediate the first and second ends to provigi }a;x X-shaped
assembly; the rotatable means locating between the second ends, the second ends
being shaped to provide a cam surface upon which the rotatable means can move.

Apparatus as claimed in claim 26 or claim 27, wherein the fixed chassis member has
two pins extending outwardly therefrom to locate each of the first and second

further members in the inoperative position.

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

A moveable load-carrying assembly substantially as hereinbefore described with

reference to the accompanying drawings.

Apparatus for controlling the directions of travel substantially as hereinbefore

described with reference to the accompanying drawings.



