; @3eRRTj VX6TpU.: . WO 99/19198 Field of ' ' ~ 5 APR 20%
PCT/ AU98/ 00114 ' 1 STEERABLE LOAD~CARRYI N@D NI ﬂ]!!@g The present i} \@MHR)@O[)Z
relates to i nprovenents in noveabl e | oad- NG enblies and refers -
particularly) but not exclusively to a steerabtt’® novabl e), | oad-carrying
assenbly. $ Wepodifogggent invention also includes a centralisi ngpeeaimgodig -

for use with such | oadcarrying assenblies tq assist in steering of the

overal |l assenbly. Definitions Throughout thi’s specification reference wll

be nmade to a peranbul ator, push i gahg i nvalids and the
like. It should be understood t%ﬁ?@ﬁ%@?@?‘r‘%@hfg e g%sl ments are given

by way of ex I . the invention is not to be considered to be
R ot oo

limted to s eed) the present invention will be suitable for
yse in any asgenbly intended to be propelled by human.effort rather than
Toti ve povier T PISEHGAVGREPn g5iates o fimproyemepts) th TaveabIe logscerrying gspesblies and
wheel barr OV"Sx-L{eg&r faa\%i%ﬁ;l?ye. buPNotRkElEBivelly16'a 'sBEfble; MAVEBRS ioaﬁf&h-eygﬁgbifgﬁﬁly_

wheel ed j acks s) wheel chairs, gunnies, hospital b

hospi t al str?&? Q%xﬁﬁ 0 im e, m)sWo | i r
trolleys, And 0 ﬁfée}cﬁ;?% ar na‘?fc?c es&'ﬁagicgg an er o m@gf‘s‘s‘ar?%f’ﬁrﬁ"h load-
castors. Thr caaeryinp askdmblies pegssici i atdefing of tledrveratassemblywheel or wheels is :
to be taken as including a reference to a castor or castors) or a wheel

acting as a ogef@tionfurt hernore) throughout this specification reference to
a chassis is to be taken as including 20 refernce to a franework.

Background of ' i 41 . | 0, ' ar
per ambul at or sn{r%'g?%%\(s/ﬂ%a %@Q@%%&gp‘g w&tsbé%é&s( rlr #{%‘Bﬁéﬁgﬁ{ﬁ L?&;%ﬁ{dor push-
undesi rabl e fvhaitsforpbabies} fitvalidsiaad fher ik alpstuld e underst@dCithat! suc grifepfbd

wheel peranbul ators can be rather large) with obvious limtations and
consequent@s embodimenss aregivea by yvanef exampleaniy aed theniBvention) is nah to be gonsidered to

h [ [ : . Al 0 | : 8 4.2 | .
;cggr hgﬁgga\j&@ﬁh@ﬁg& 6?isg‘r:h aree @/%gb?hé’v%g%(ﬁbﬁﬁgédg’fw;& aé"g%#emri B%ed“ any

type can be w3isinbly idtendedeo bé pidpelied by hiihan effprterattier tharvi6tice pbivet Mbluding, for
wheels are fixed and not in any way steerable (for exanple) traditional :

forms of per #xswple: drolleys, warts,i shopping welleys.s wheal barpws. strollers, stoyopramss trailers,
“hoal
i

the Iike) havj e | ' h o, - re. .

swi vel | abl e; é&?’q’# £ A Ghiid Y f&gﬁ’ﬁ&}%ﬁ&%%gﬁﬁgﬁ Jiospital beds,
swi vel | aby s (Hospital>sarechers miounesd G & @ihekled lbasy/ Work! platfonmy, ilibearytrdlkys &R other
found that each_of the three forns exhihit a nunber of advantages 10 which
make them suisirailarasticles haying a mumber gf, wheels pad/of ¢astarsl sadvant ages which init
their suitability for all uses. \WWen all four wheels are fixed (the first

forn), one adthraughput this speaificatian, Frference tnp heeh or wheelsigto bp takamas including a
thus allow nq.fRcass § TR drtallBisCoffomtel dolifY GE 82aBEVEN terrain.

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.

os Also, there can be scrubbing of the wheels when turning thus increasing wear.
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. Anot her advantage is that such assenblies are suitable for use al ong

pat hways where the 15 operator does not need to concentrate on nanqguyrAPR 2002
the assenbly in nornmal travel and only has to do so when a change of
direction is ' . Therefore, when |arger dianeter wheels wi.th
fi xed wheel *‘Sgsmﬂrlﬁgs) the ride is snoother for the occupant)%ﬁ"#ﬁ%‘lz&ﬁt
result when the occupant may be a baby. It has al so been found that fixed
wheel assenblies nmay . traverse a sl ope or dindul at i ng ground w thout there
bei ng excessive 20 exertion by the operator to keep the assenbly in the
desired direction other_than when a change in direction is required Such-=
fixed wheel Inascondanceswithithe prior art, maveable agsembliss) of the afqrementionedstypeicanthe
change di_recstPj(don. Two ﬁ&mmgolé%éysed nmet hods are to either push down on the
handi e to |iSAid s ope gfthrge, ‘off the ground and to pivot the handle

hori zontally_to point the assenbly in the 25 desired new direction_of

travel ; or B I fafishwheesall fowrow afe, Exqdoand PRkl a0y way Stacrrble (fafrxample,
to pivot the han(ﬂaﬁiﬂ%ﬁﬂﬁ%ﬁ%&b&aﬂﬁuﬁﬁ%gve the desired new direction of
a

travel Both of these ernatives can require the application of
significgnt gffort and LIl _Furthet, .di vant of ,such f.ixed ee
assenbl i es i(ﬁ):l uc?esef%d Zé’ém ‘\ﬁZ‘&F %%Zlg{se%fdagﬁslpffé %m%o%%ﬁ‘hoﬁmd'
the overal | struGiiilsEthe Hiint Wheal§ afsvivellable:lgpe frame bei ng bent or ~5
APR 2002 WD 99/19198 3 PGI/ AU98I OOZ14 di storted. Furthernore) the effort

Fixed wheol G8pe R Pherla Ofr SHEERT Repdhely Eptlble 157 XD sfieriifier

shoppi ng trol | eysiolleysdr e frequent changes in direction are required and
normally within a small area 5 For the second formof assenbly is that with

fixed 1ear W ppickics ithas\eds el that caih oficinfoe fHAS ARILAD hikiber3F Bdvaitfiages

advant ages of being nore easy manoeuvrable) in teens of both space and .

ef f ort . 1Giowswhich make thefmm shited$0 capaini vsed, butt suffer froam disadivantagascwbichylimiy their
utilise smal wlﬁﬁgt eél wheel s to enable the caster-style swivel action to
allow the ff A WS ot at e t hrough 360 degrees as they are generally
nmounted or have to sw vel under the 10 assenbly. The use, of such smal]er
di amet er wh&¥hen glifiour whegls,ace f(H&#’Ft )QRE adwantags 15 thay the 1§ gan be, guite

or uneven s Sd; aﬁg 5,9&,' :
occupant myﬁgggﬁrrp%'?g%gw Igiro\g‘;gﬁg- ?gan%sfée@ itﬁglglt)%gg%ﬂgﬁ uﬁfssenb‘ftfégé&%m
Fur t her nor e)Aroltiser advamtagenis! thaf suvht assémablies are suitablenfor gsecalohg pajhways opissre tthe
as caster wheels. In consequence they are not |inked toget f{er, and

i ndi vi d&d| | PPEItorAges met pesd 1o ﬁome%"c%m@ewwsﬁhewm peymal frayel and

front wheel ' i ' ﬂfméﬁ Gird R Iﬁjrgﬂ ' Rl bdrl difik
for the ope?’gi or ?gdharkiog?'%lﬁggont o{)i,e espegi)isaf%/ 'e'gﬁ% Ee dsser%kgéel}s ter
traversi ng avheklspire gsed) withc xed/\ielieek agsembliese the ride )is winmotberafoe ithe ogcupant, an
canbered or .sloping syrface.it is necessary,for.the eratoy t intain
poncentrati&ﬂpﬁﬁﬂ“gﬂ]_ﬁn e peFER RF@%%PM&‘E%@&M@@M%M@‘
in the desi hedn(hits playOtiaverSe AS SRIPE! bf unfulafing QPrbuiP Rkt thefd\ibélg! sive
wheels - the third fofm- have the advantages of being: very nanoeuvr abl e;
abl e t 020 ur exestiphiby thé:@peratomntd keep the sssemblylin the desiredsdiveotipnaither thah |whand
efficiently %en 18 shed and/or pulled in either direction. Such assenblies
& “FBH*Q

have . ther o el e specially suited for use as shoppi ng
trolleys; baby strollers and the like. 25 Such assenblies also exhibit a

nunber  of diSyghixed hec] assemblies suffor from dhedisadvaniage thagtit 4 diffigult dp change

d
when movi ng YRS o EORERBY, lelt bobinolF afieo bl pisd db "B BbdhaRORS B ene
have to be #fnewheels eﬁat;eFWmtmh 18 pivoiabs baflle srdontillyas pointithe asse@mbly wafe

only beagroduced with small er di aneter wheels, once again givi ng‘ rise to a

| ess coi$ or dasired nemudiraction(of srayek: op s fiftdhe handie sothat the geae wheels leave Bieeground
the forward 1tio ther al | ow for d vepent anly. o= 1 =
5- APR 2002 %%%B}"?g%e“%%%%@}‘%{@ aphichi e gRdired o, di op &% grayeh, Bt of
wheel sets) tRdsk altBatiies cah fequitd IR Apjlitation ofiffitlt efforduma silgven surfaces
are being traversed. As the wheels are not linked they can all be pointing
In 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



different directions at any given tinme. The assenbly nmay therefore be
difficult to control. W{h known | oad-carrying assenblies there is d 5 APR 2002
tendency for the direction of novenent to 5 be readily upset. A vari-ety of
means have bgen | oyed in an attenpt to give inproved steeraljddt

wi t hout succ@&’.’%@ present invention seeks to overcone the pPdeE%‘eMHL‘ -

di sadvant ages of the prior art by providing,a nechanismto retain steerable
wheel s of a steerable assenbly in a positioﬁ all owi ng for straight-forward

notion) and which acts to return the steerable wheels to the position which

corresponds to strajght notion f the 10 assenbly. Preferably this.is =
regardl ess oﬂmqmde?g@f\%m! 'VSSF %@‘E‘F&%%ﬁt}ﬁ% trsmgy be §s &\ 2 gesult,

shift due to LAl | ' : X

nvent o pr Ephe A, fited GHEA bR BAVE bebd (dunl 1 b3 Uns FRAFRY ped BCaeR Yo as
exhibit to dghdppinguirolivys, Wheredsguennchdnges irc direction cavel sequires armi pérmallyewithin a
noti on and conpensate for the tendency of the assenbly to steer in anything

ot her than asmallamgraj ght |ine. Prior Art There has been very little

devel opment of steering systens for |oad-carrying assenblies of the present

i nventi oan FEor ﬁeamng foan/ofBsemblcs thati with fxed rear wheek apd swineliable feont wheels.
ar anged as Soch pvpsd Sl of, Seuleet of 380y ol ity BB Sulins ot boun

Wor m gear  ar grRs QB effor. [HWWeveR Sthil Forn) Ha¢ #ifd lsadvaneipe that@ & hedbdsiRy td)Quilise
driven castor on that side such that when the driving castor . turns in one

direction) t smalddiameter oxheelsrtotapable the caster-stylsoswivel agtipadeiallaw the deonsrwheels to
there is no linkage o castors fromone si.de to the other. Therefore
the castors W%Méﬁﬂ?ﬂeaﬁ Ltll?%'eﬁr_et g° yrﬁ“&“?te?r aP3Vea iy undef the
(front)) 1@“%&%%1??%9{1& B sich SnliEF iatletdt WA mBE: #5mbiy disituliOfok 6 L@d‘eh;béy
(rear) and right (front). Al to

This would defeat the entire exercise. SO |

only rel evanto fraverseasaughsot unsyeadsurfacesii andealyo (givesva farcless somformtablé sideoto the
useabl e for any other form of, wheel) noyr for any other. for f oduct .

Furt her nor e, Pb‘&t‘@ﬁl”s"’m&?‘ ﬁﬂgﬂﬁﬁgﬁ%‘? %étﬂ@%%&ﬂ%’og@"gﬁ@%&m
wher e. the f oypy ERCHontOWhidiark! fAmAlg cabbised ;aqer%a&l &sfé?ewe& ?ﬁzﬁgﬁiﬁaﬁﬂce

However) the nechani sm -1.5 APR 2802 WO 95 9198 PCTI AU98J0021
i nvol ved i s they ampnok linked nogethert ande individuajlynfollewothe teanains whidht tant nesultsin die

cables apd |ink urt her e, it is.intended to control.]ed frqmw.thi
rather than W?’?MHE i W facing in diHrrent Hﬁ"f%f’e‘ﬂ@é‘"gﬂi F’F%"'%‘X)‘.é‘%c&‘ Tor the
controlled f t £ irfRirthi' Rt Bén YHROCasSEHLIY tif Faviiimp ol B pgUsurfice.
it is not in{’en ed to be stee‘rrgld by ext'ernal forces._thh a glg_vi ceﬁ%‘gsuch
as a per anbuWithauch asseiblies, sthea|trayeysing a cambered oe dlopingnsurface, .is necessary for the
therefore intended.inherently to he controlled b tern forges.

Furt her nore, °md‘ﬂf &H%‘Q‘%&%‘H‘é‘t}b‘lﬁ m&m %%Fﬂ?gﬁ%f‘f SEPgr'g’)ﬁﬁp p‘f assembly
i nherently i pdaAf@aA the delsiredl Bitedtivh. be control led by internal forces
otherwise a wiggling child or baby could control the direction of the

per anbul orq%@%p‘!‘%ﬁ S erd ﬁm@gh& OfHal '
10 Bri efﬁSurmary of t eﬁ%ﬁ%ﬂﬁ%pﬁi n accor anc]'g \;.vfct gf?ﬁ?\é\{m{g’sgct o? F e f
present i nvebdingvetymanosuvrahia) abltcto tarmwvithinbtheir lovaciength; and abis ¢orbe yused equally

i ncl udi h i ' I It f | s. d first_ wheel
St o ocHRAX) FEENeal wheh PHICHIYBLPRIES By citheh AFScHoR oSy chcrisaBbies Have
relative©to InSE I: i St : ' e,
by a1 rst o DBt aE found t BB SGEciall sui fot (8! 0 hBBping otk KabGARRBER SN

connect ed bythelikecond |inkage; and wherein one of the wheels of the second
wheel set is linkad to the opposite one of the wheels of the first wheel

set by a4 i nguchhascéiablies idsd extibiof Muisber sfedisadvanthpes. Firsaly, sMtcdssenblies are best

swivelled in one direction relative to the chassis) all the wheels of the

first wheel suitedJor usel on horirontald flat serfages, with it being difficalt |to tmaintaineeontralfwhen
t he second wheel set. swivel in the o Si t j rection | ni sqn. 20

Pr of or abl y, TRURE SiFh 3 g5ScmlY, a5ross 4 §ioe, Enehermom. 8ol whseS Have o, b to
there are t%d!bﬁtﬁio%ﬁghraédﬂaegre&{ 245KHRbLies Yf- thHoAR! SHCEHT! be g}&ﬁc&h%ﬁﬁi Smidfisy
a front transverse nber and a rear transverse nenber. ~ Mr .
advant ageousdigmetehavheelsnonaer again, giving risentoca lass comfortablmride iforkthgccupant even if
Furt her e) .,the rear transverse nenher ppy he the rear linkage.

br et or abfty. W dmeeRiars I9-RER iy e TorATd sasbiot thoreby alipRte foswanEmbremont oni As
wheel s 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 noveabl e | oad-carrying assenbly wherein nmeans are included to provide

three distinct nodes of operation for the rear set of wheels) the nodes
corresponding to straight-line travel (either 1 5 APR 2002 WD 99/19198 6




PCT/ AL98J00214 forward or in reverse). fully-steerable travel (agai ,sj hpﬁr '
forward or in reverse), and a braking node. In accordance w th anottle 2002
aspect of the present invention there is provided an apparatus for

controlling t ' tion of travel of a steerableassenbly) thepapRr '

i ncl udi ng: 5 ‘?ﬁﬁgiﬁﬁrst menber associated with a tie-rod opeably cg'%g}gc 4
to one or nore steerable wheels of the assegbly; (ii) at |east one further
menber associated with a fixed chassis nmenber of the assenbly) the at | east
one further nenber being selectively and continuously pivotably noveabl e

bperat | ve ontl R/ siten S18SK afe CRIEESnAEotE A iy BGrble BadoBRRHRY sy, fhen
| east one fu re By BAVEIEKE PRthe WBEEIS afed fdt Hnlked thelytan Al beVhisiAtihg $n

steerabl e wheel s of said assenbly undergo a change in direction, the firs
mermber and t diffeatnt directions atany givénimecFircasserobly may therefiore de diffichlt te bontrok:
resilient means acts to return the at |least one further 1 S nenber to its
i noper ati ve With known loal-carrping Gssensislics nigere kca séndencynfpr ahe dintatioasofembivement to
Description of the drawings I n order that fhe invention may be nore clearly
under st 08d abrirgadily j ypset. 4k Xeraty of msans bave peqd emplpyed %ﬁ‘\é@m&cﬂvﬁéﬂwmm

preferred e | . I - LG ' ' 3
W th the. pr cespORHY, Bur okt Sackefs, LR Trran! MBRiGRRERlY WRplou SR HDERES, and
ZO exanpl e ofikadvandgéeon thenpridr st ftgr providing atraectaaiso o retain Gadrable ghdels of a
which: - . Fig. 1 is a top plan_view of a first enbodi nent of a chassis of

a moveabl e | sserrablarassembly i3 resitipn adlayving for stighteforpar mation,and gyhich acts to

showi ng the asse i L0 [ t ' .t ueni
ahereln al'| EREE B Jpedrable Wpedls 18 thE oS§n yHIER ofigeRa 13 Mraiflh nfud' K0 %
the linqp ofa@eﬁb%gpmay 56 ti$ Pepapdles GoME eXteht @6 Which thé;steerabldl wheABRmay e
WO 99/19198 PCT/ AU98/00214 7 Fig. 4 is a view) simlar to Fig. 3, of an

al ternati ve cawsestitorabift dess towariatioRs s terrain; efCaccor dance with the present
invention; Fig. 5is a partial top view of the alternative enbodi nent of
Fig. 4; Fig.In6aifarthempaspeeat, the preseht tiventioh quiefesatly aftsFtog preventaany 3enddney ihe
the straight-aheagd 5 pode; . Fig..7 is avjew simlar to Fi but en
turning | ef t%ssm@y WH‘E) E‘Fc}g M\H“Bfof&h'e%ﬁupﬂewﬁ%rcoﬁmﬁ’gf‘gg & t ahead
assenbly of Ei ns¥EFOr i teinde: %ﬁe | ' a!ﬁ?ﬂﬁrﬁé I
wheel s are f'.ﬁggg“a‘g%i&ﬁ‘?@ anng\l;\n!ﬂ\s/hel I nllé, Wi t h%@%{efgtrﬁrrangengﬁ?r than a
acting i1 a sumightdine.onal manner) 10 Fig. 9 is a viewsimlar to Fig. 8,

showi ng a rear wheel of the alternative enbodi nent of Figure 4 in a second
configurati opgiopdtr €ei n all wheel s are swi vel | abl e;

There has been very little development of steering systems for load-carrying assemblies of

the present invention. For example PCT/GB96/00687 discloses a trolley, such as a
supermarket trolley, having a castor at each corner. The castors are arranged as a driving

20 (rear)"castor and as a driven (front) castor. A worm gear arrangement allows the driving
castor on one side to drive the driven castor on that side such that when the driving castor

turns in one direction, the driven castor tumns in the opposite direction. However, there is

' 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



Fig. 10 is a viewsinmlar to Figs. 8 and 9 but showing the rear wheels in a
third configuration, being a braki ng node; Fig. 11 is a view taken NEN]QPR 2002
the lines of and in the direction of arrows 11-11 of Fig. 10; 15 Flg 12 1s

a side el evat ew of an assenbly in accordance with the
I nventi on) V\n{vﬁr}?hgwhl ternative enbodi ment of Fig. 4 to 11, F.B’ h’o?}“
partial view, in rear elevation) of a furthgr enbodi nent of the present

i nvention incorporating a centralising mechanism and Fig. 14 is a view)
simlar to Fig. 13) of an alternative formof a centralising devi ce or ~0
mechani smin accordance wifh the resent i.nvention. DESCI’I&hI on

preferred ent@¥AIYASISsA GPIRICK Arp t TeARIEiRg BRgEIous RagS Vi @Fe“sPs"f cables and

illustrated a
respective fﬁ%‘%{] ﬁﬁ@?@%#%ﬂé@%@%@ﬁ%%@?@%%%pec vgﬁy, nJh"s's a
co- oper at i ng fijagientd idifférence inahis whenTduntrotsd from Withih thace ik ﬁabecupanz&h@%an

chassis 1 and are inter-connected in any known nmanner) as for exanple by

wel di ng) bol ey thepapparatys and & iy npbinianded o derstaeaed byextpraal foreesnh Witha slevxce

ongi tudi Bl S o5 RelBaBEr ol A, 3 et BB 9GBS P BtdnR dnfeacea

PC T/ AU98/ 00 3dnbrehtly’ &M teh@ohedlledaby exbetnilnoreey.) BortiRfmorat ithodevieds 4stich as -
the accurate portions 4a bei ng adapted,

in use) to receive and preferably
rel easably r @eeambulators| andpstioljess, ns%ehmpﬂmed that they nat beigeatselladoby internal

cach ond of " dubs SRR B Sofk e ZRAY Sr paR/ ORE oBhur o DickOort b b braBiptator

Wheel assenblor goller 2 thixtie tatallyoéontraiy@avhdt is qtireh) axl e 7 on which the
wheel 6 is nounted for rotation, a swivel axle 8 fixedly connected to the

transver £ 9 pivotably mounted relatively to the
N

sw vel ax y wth the use of bI’UShI ngs or bearings of an

ot b st v BiordHe W0 st gk of VAt ok RN pIBMBLEH rifeble’ ﬁeﬂ
10 associ at edaing amﬁ;wp&@hﬂmgrh Eliddis Bavip/a btmhtytoflvmesuh@faagéd ak la)firdt wheel

right angles to sw vel axle Each wheel 5 i1s rotatable about its stub

axle 7) and aﬂs@dpPMaM éwml seti oach| whea beenzamta@bleoaqqnéwmm gelativer @y the

t he respectl&g S %:ﬁl 'y r

made-up of t ’\‘Sdkéﬁgp ‘Z%Es \Aﬁge }ﬁ@t (‘:’%ﬂ g\,ﬁ%ﬁ?&&% or r%'tasaﬁ'lﬁo")ﬁeownh”ls
free end1®f af ﬂielsbc(mﬂ whed] SetBeingicofinectddobyta Sueead nﬂdaga: md wherei or2) ofothe \ghedls
swi vel ling novenent relative to 15 the chassis 1. One of the front wheels 6

i s connect edofthe sscend whesl et is linked do the qmomo?fdbwheﬂé of the; figst mhgel set by a

ﬁge![ ﬁe6r e;?%g&@\t dg@are a&o I HMOQG . %pgﬁgxryslﬁ@ao SUCﬁﬁé%mn

arrangnment i selitivettoahé chassis, allhe wheéls afmesirsewnéﬂlesctm»bl inhthaf dipedtionnis iriSon
pai rs of wheel s being resgectlvelx noveabl ¢ 20 in opposite directions. Wth
reference nodnd 8 thegtheels af the gecond whea! seiwdvel ip she opposits direstiop iR PBISPRL) and

extendin . at an angle therefrorrl an attachnment nenber 20. The attachnent

nmenbers 20 aPeeferablye thase yare swe wwheels lip dhe: frant wheelpset  Moren preferably; thare are two

oo o’ ne RER Sy el Ak, el ot Ay GBLESGr o
the swivel aghd @t rhfiverddanember. ™Mb adi@nta@eul3hs thé front rafisvetdeMBADBE is the

menbers 20 _associated with the rear wheels 6 are interconnected via a rear

| i nkage 21) #&mwatkinkaga: Fatthemore, thevear tamsyerse meother oy hetthe reag linkage: wheel s
6 are interconnected via a front |inkage 22. One of the rear wheels 6, and
t he opposed Prsfergblyathe kinkeisaf bar loe réd pivotallpexetashed) tohae cfsthe diorit awheelicamiito the
a furthe rrerrbe 3 fixedly attached to 30 the boss 9 and extending at an
anglet Pot Hiag RRPosite aae offhe mar wbeslent nenber 20. The

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



", 1 5 APR 2002 wo ~n919s 9 PCT/ AU98/ OOZ14 two further menbers 23 %e 2002
i nterconnected via the link 11 so that when the rear wheels 6 are p} t'%pcR

'or swvelled in a given direction about their swivel axles 8, the front
wheels 6 pivot or swivel in the contrary direction about their i

swi vel axl esW8? P?Fggluch a way fully controllable steering for ?ﬁ%&@ﬁ‘
chassis 1 and associ ated wheel assenblies 5 is 5 achieved. The assenbly is
such that each wheel 6 is subjected to or éperat es in a caster-type action.

A body to be attached to chassis 1 would preferably be attached to front

| i nkage 22 at points a (Fig. 1)) and preferably pivotally attached at the
rear at b (FRirgardgpr inm:vmg. fully-steezable draveh(agpin guher foswarthof dp remerse), and a

direction o @he front wheels 6 by acting directly on link 22 10 to thus
control the A wheel s 6. Wth reference nowto Figs. 4 to 12 of the

oadk- car T yi Fyseeosanes P iDL abert 5 EhY ALFSSHRUFRHCS BAR B Rrgviled 4t popararms
embodi Ment g chh@Stting e difbetiGhiBr Fhict of &lsteabR HASNERY ine! dpphisfifinBielifins’ S 1
I nt e 0 eCtivefront and r

made up from an connected arrangenent resp r 1S

var oue rerBir s » sl meseR R A 1o BBt Eine B NGbe b5 i prspie

in any known nangfigdls ftheAssetbiy¥P! € by wel ding) bolting, pinning) etc., to
give a substantially rigid structure There nay be two front transverse
menbers 2) unt B Order inthen ociateilwitha r ERIbSE of B

al so nounted“one a ovgmtahe otrher.&%'ﬁl ongi t udi na rfe ers 4 Zgoext eﬁ%ﬁm’ﬁy'
bet ween t hem Theheaat dedst canef fuythent membén being e selbctivelys atd dcentinwously pivotably

constitute an essential Rpart of _t i,nyention. .- unted at ar i.n the,
TPChni 1y of - eachmeNeAtA it ©rthe (e s RSnbRE METRn Tespestive Hoperts and
assenbl jges 5. Th ﬁ?ﬁ\%ﬂgﬂ : reqmade up of a single wheel 6, a stub_axle
7 on vm(ghthe e |sd€r¥§héﬁp%’(ﬁpor rotation, a swivel axle 8 fixedly
connect ed t@gandﬁ%%gxtendi ng. bet wee th_get %%'brs f .transverse nenbers 2 and
3, and a bod® 9 %FWM {theatduast ape THCMRCLt erably with
bushi ngs or bearings of an approprjate type. The bosses are _rotatably yet

9
rel easabl y mount the arangement temng; sych that, 1) usg,whens therstecrable wheglsof said; assembly

associated with h?ng% td%g%id ' ' {1add f@ggé

the swivel axle E&Elg&g% - qg %ﬁ%@%ﬁ@%% A%QB%I 1:2ﬁehﬂ>er
result) the wheetoms inmtoicbntast, Whieeby the reailicntrmeanisi apts) tolretury tieat\least airlecfurther
relative to the chagsis [1.. One of the, front wheels.6 s conne%%ed via a
suitabl B | ink 11membento ity ingperaive positjon, fhereby cormerting the steesing of spidas§eroblys
6 are linked together in any sujtable manner; and the rear wheels 5 6 are
al so Iinkedmpmpfmr@mﬁly, the boss 9 for each front wheel assenbly
5 is fixedly, yet pivotably, connected to a further linkage - in the form

of a rod orln orgder that the dnvention may hesmeres elegriy, bnderstood and; putiintq practical effect,
manner the osed rea ee | | are fi I e I vot abl .
Tnked, by B Rall ol br, AeEbed PRAETR E0ouRelis of SRMabkS loalchEhig desemmics
of such an aric%aﬂﬂiww&hstﬂef@mt linveRtion, the deScriptions béiag By way o doh-liitive
manner to the enbodiment of Figs. 1 to 3, the boss 9 of '?ﬁle.ﬁ | east one of
each of20 heexample onlyand dgingWwith-referense:to thecaccompanying deawings én whishewi t h and
extending at an angle therefroma further nenber 23. The further nenbers .
23, of GppoFBigd 1dsastopf plam eviefw ofia firstdembadimeincef a dhassis of ianmeveablmlvadechrbying
the link 11éss£$lt)§chrrent menbers 20 of the boss 9 of

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;



t'he front wheels 6 are interconnected via |linkage 22 to have the frqns- PR 2002
wheel s pivotable 15 (swivellable) in unison relative to the chassis 1 AnRa2
simlar manner, the opposed rear wheels 6 are interconnected via a |inkage
21, to haveWn®9/193%® wheels 6 al so pivotable (sw vellable) i nPCFADS8/D0ZEKE
end result is that when the rear wheels 6 are pivoted or swwvelled in a
given direction relative to the chassis abput their respective sw vel axles
8) the front wheels 6 pivot or swivel in the opposite direction. 20 If
desired) for this enbodi nent, the transverse nenbers 2, 3 nay be conbi ned
into a cent kgl 4 QRS ViR SsifiBADes Fig)i 3, GRldnnaherifdri émBodifieh0f @i As¥embly . in
H shaped. Alternatively) transverse nenbers 2,3 can be del eted and repl aced
by a basket ag®rdgnceswith the presentinveationii ch woul d be securely and/ or

rel easabl y mount ed between | ongitudinal menbers 4, in which case the basket
29 adds to Fipge54s a pattial ep \iew efitiehaltefatibmembeditientofdigwrhil d be consi der ed
part of 25 chassis 1. In the enbodinent illustrated in Figs. 4 to 10) the
chassis 1 ap%. #SBaopaplenl vidwe of thebembedimehe of Figse4 st 3,nwhere irDthe! Stk &ight-ahead
operating nodes, including: (i) a first node where all wheels 6 are

| ockabl eSinm#deecti on yet are rotatable thereby facilitating straight-1line
notion either forward or reverse, .1 5 APR 2002 WD 99/19198 )
PGT/ AU98/ OCFilgl 7 {$ a yieaw, simidardo Figls; buhwhen tusingflefts|l s 6 are steerabl e) being
both rotatable about their respective stub axles 7 and swi vel |l abl e shout
their respegfg gas awidecvie@xdfashe f thé feal iwhieplsofithe hslemiblycof\Figs.et td?, wWddh in its
wheels r, arc |ocked against rotation. Wth particular reference to Figs.

8
to 11. il ulncked eenfigusations wheeein gll wheelscare fixed against apYy swivelling, wwith yheroveralld
to the at | t t. [ .SW les 8 is a longitudinally and
out war dl y- p%%?ggﬁlﬁbg%ga‘{%?ﬁég‘?ﬁgﬂg@@gf%%soci ated with attachnment nenber
20) now, part, of boss 9, .fqr each rear wheel 6 n i vot abl y .nount ed. -

t her eon} nd%!gepalﬁiav@qvk@mg?rofo CEY g @a\fgal E’ﬁ%‘? oﬁé%@ﬁgm%gye %&Hg%r"f
menber 31 i g s DLl t naﬁ{ : d i nkage nmenber 21
ext endi ng trpgr‘ilggvgggi {/&g?et gﬁgg’s?g l Tgﬁfig/%?a%garlraétﬁ%er 3l is

pi vot ably atta 0 r L1 tabl h

for exanpl e%’gaclgfgs %3"%%%&%’ %ﬁggra‘?ﬁﬁ%@%&‘?@%d@gg&tﬁ@ﬁiﬁaﬁ%
subst anti al kynfig onQBeihg 4 brdkéigoinedd stud 34 which co-operates with the
shaped rear end portion of the attachment nmenmber 20 in a camfollower type
arrangement ﬁguT ¢34 P ﬁﬁ&pﬁbng?fhe'lﬁe?ﬂ &t ih (54 dirdFRYARBE 2rrb®S 1PAN dm%.t fa;ee
positions i strated in >~1gs. 15 8) 9 and 10 respectively) each position
correspopdi . -1 h f e | eatd . :
o tho P niaik 17 A3ide 4B GuBRAAT of AR Sl n deoSdBRE WEA'GE Bribenf i Bhfih.
i npart novergtithé altdrhativesemddiniemfof Figidaga 1yrenrber 21 and associ ated | ever
menbers 31) thereby noving the assenbly to the desired position to achieve

the desiredpgqs iPh parel Hew)in reaP elblidtivn, Bf b FerttiP Timbbaithent 6fthel presar invontibhe
| ever nmenber 31 engages |ocating nenber 30, thereby preventing sw velling

nmovenent of inchrporating agentralisieg mechapismiandrn the |inked front - wheels 6 -
yet still allowing for rotation of the wheels thenselves. In this node, all
wheel s 6 ar Eig. rl4aispo vigw,osimilar to Figw 18t ofiiaphaltemiativel form iofna ceiitealisingy device or

t he posjiftion shown in Fi 9, all wheels, 6 are rotatable) and al so 25

swi vel I-&él e,'ncf:{‘]@%é‘? Wg@éﬁfmﬁihﬁﬂﬁ?nbgvﬁ@@t eerable as is described
above. Wen the |ever nmenber 31 is noved to the position shown in Fig. 10,
the stud 34 Desgriptionof peefomedembadimants| y directed projections 35 di sposed

around the hub 36 of the rear wheels 6 to prevent rotation of the rear
wheel s 6.  Witlb réfefén2€ idwwao ~Figs.st t923, 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



PCT/ A8/ 00214 Wth reference now to Fig. 12, there is illustrated a
framewor k adapted to receive, and rel easably retain thereon) a sui tal)l-ﬁe APR 2007
means for containing a load - as for exanple a tray or the lilce, a~

bassi nette, WO8Y19& arrangenent as illustrated is adapted) |iRCRAUNSNO2M
manner. as for exanple by pinning, to be releasably or fixedly connected to

a steerabl e wheeled 5 assenbly of the typ8 referred to earlier. If desired)
the |l ocating nmenber 30 may be incorporated into arcuate portion 4a of

| ongi tudi nal nenber 4 so that stud 34 can engage in a suitable slot or -

i ndent at i orfrqmche starwaid end gheeeoft @anpaocurate: poation\an theo agraratel partibnk 4aviveing

assenblies. the assenbly of, the present invention .has Qeen 10 found tq . .
exiibi U T madePif RSt and, prgeraphy e ees ﬁlff%‘{!][?a‘lfﬂ?’éaﬁr}\t"ﬁaﬁ 9 a,wfg?m;n
are capa : d G ool _%ﬁ% r fu st ecrabl e nodes

al | thg ad\mlgggésﬂ%s@?oﬁg%&%?hﬂg%i xe etgeq'ﬂgéssenb?/y may be achi eved,

Dhe desort MBS oy, R thi VERED lor &5 RAF Bt SRR of e Trahlebieisifiphes 205 4rF el
associ aged Jidniblie®9! WHRBEhssehblsad hfe #2868 WD! 628 whee] 8Vh il axid T 88abKich the

wi t hout the disadvantages. The sanme can be said with conparing the assenbly
of the pregseel 6 isveountedh forirotatiomanswivekaxie B ifixe diyidoonectedlodthe trapsvessomember

chasei s 1 3 Aok  bosd hispapbRoRES relachvel fo fb vl i, BréroRb sk ooy,
that |arge ofi Gigifls HB&driag of Y &Sproptsle (tyfe. OTHE bBsSH m%&&m%%&l réRhsabliey

are still capable of being steered’in the same manner, and to
subst ant i althquntéeredative texthe swivelhaxle faby wse of ansplie pinvoe theslikewThe stelh exlent és

o "Gk o B o Ay b bt R
constituti @cﬁ ¥hed1ad isFaARbIERIHRRE &ts Rtub D hadd m% ?ievo&u&eéﬁwidvknme relative

pusher, tro y or the |ike equipnent, and a novea bar or tie-road 202
ext endi ng Itaiths ctasis bearnamhthe respeativeeswiveledxde 81 Int dreal@nativp €natnshoiwat) ar gaster,

sher, trolley or_the |jke [ nt.. The noyeable tje-rod 202 will Qe
P vosbl o | AL U Peiaers WHeE R i cactouirel Fpunipd)fof Fotiihs o a dreesnd of a
swivellin : : , ' b RGO f .
come. abou b 4 i$hEa Va § BesAaRriihng fof Bfrofih 4FewtREing mdeREnt réiflflcho

APR 20Q3 Wih®enaksid 98 PCTI AU98/ 00214 13 A nenber 203 is affixed) in any
known manner, as for exanple by welding) to the tie-rod 202 and adapted to

extend subspmnéf dk fionb hesl b)s Ebeieetadovia a Saitabie HaRsge?DBto ke dpplssed bae b thiw
of a rod-1dce nenber having a rotatable nmeans, as for exanple a roller 204)

appr opr i at de3r Whesloh ckheafront iwheels & arerlinked dpgather. in gt arit@bla mansereand, the ros
B

the fixed i . t ' .0 the, L e-

spaced- aparwﬁégbéé éﬁ@%%&%ﬁ%‘#‘gﬁt e der?és\shﬁotg ée?l};?g a@o’éﬂ" g%@%ﬁo%o@%* gﬁl??élwo
pi vot abl y nheeRbd grei steeritie, Withothi ifeont Gind irbar pHirsyPSwhelsbeingcrebpectively iy eshble
menber 201. The pivotabl e novenent can be achieved in any known nmanner, as
for ex2fpl dnoppesitoidirgcons: nenbers 205 and 206 pinned to the fixed nenber
201 at 207. Also extending substantially normally 10 fromthe fixed nmenber,
and i nt er pdWih réferenesorow ha:Figpres ddando2ireachnbass bavassociated geedwitly, andsyxtending

208 i d i i h i h b d bei i h
form of - a JEotl 0P, dafeitodh n alachbRt mathber A0 " The RAdtiens meBihes, 2n &t
agai n as f GireR¥aMP S6mEVhatehdmdeangl SRpEE rdoc tifat 28 fOS B&%Pﬁrmd maeapiiigzgfhed

at or in the vicinity of the upper st free ends thereof by a resil
menber 209 dekired) cortacathetlgngithdiaal membex dprios ta the wheel 6 akifigecontact therewithf

operatign of the central,ising nmechanismin accordance with the enbaqdi t
of Fig2513 thus ARNAE AS & JBlt (1P UE CxMiyEh artion, g by Wieelies Telatiys,do | chiassis, . t Hhe

right) in rfﬁém?’ﬁ : g%go s i ' Qs uhe e

assenbly) the ro e@apﬁgcggga 4dé%§grg}gi§ﬂél§1€?%¢o‘?ﬂe rrE %rs %@nor ég‘;‘a a'&gara
resul t, meriinkage’@3, and2(he attachmentv ensmibers) 202 @sstictaced iwith die float avhieels 6 are
downwardly towards the fixed _chassis nmenmber 201, against spring pressure

generat ed Hjtergpanecied viaa-frontlinkage 42y Onerpf the ear whielsh Ard thepopRased ddisgenall,

attenpt one of the front wheels 6, has associated therewith a further member 23 fixedly attached to

30 the boss 9 and extending at an angle to both the boss 9 and the attachment member 20. The



to return the menber 203 and associated roller nmeans 204 to the posithog R 2002
shown in Fig. 13, where it is disposed between the upper free ends oOf vt %
opposed nenbers 205 and 206, but not in contact therewith. Therefore) the
tie-rod 202 WO9/a918%d to nove in the opposite 25 direction, tRETAINSNAd| ng
to straighten the wheels of the assenbly to the straight-ahead position. As
can be seen, therefore, the nechanismacts9 o conpensate for any tendency
for the assenbly to steer in a direction other than straight, and al so acts
to return to the straight ahead position after it has been turned. 1-5
APR 2002 WOR9/ fhtA& Sndiiberd\0S &rd Siedréorntcteric tia My Tligk 1260 thA0@hérd thedrear wheels 6
substantially V-shaped cut-out 210 therein, which tends to apply uneven
pressur e t o arhpivotedtar swivellad in; a Eivenadireqtionrabeut thair syfival H@°§E£ itheafropowheslo h

il lustrated._. on| i ngle resilient 2( >V . leve the
central i si nd"‘f‘fir?ér*?”}c?ﬁ?‘“ﬂéfgg‘?‘ﬁ’ég?“?‘gﬁn %%g:?gfe Fééf%g#ﬁ%&%%{/%ﬁ%sﬁf.qﬂfsuﬁhﬁway
tic-rod 202 fultyeortioliable Gt8Hing F6f the Bverallidhassis ¢ atdt assbdigelli Whedlagablies 55k €
is) for exanple, no need to select evenly bal anced springs) which would
have beef t taghigyese The assemblyds suchthatmachwehes] Qissubiscisd to OF OPPEAasdD dicaster-typh
menber 205, 286 since with the present arrangenent the sane force wll be
applied to BEPP st eer | ng diriections. 10 Wth the enbodi ment of Fig. 13 as

soon :~~ the tie-rod 202 is shifted awa romthe position shown). which
cor r esponds 4§°§Yr‘%i ﬁf@?mwilowc’?@{ P a&&@nﬂ °€H8kk§‘m‘i 20492 at

acts to att?pgﬂ;ts . u 1€+ |fe 10RR, LRRET .

regai ni ng strai g%'?‘flg'gfl) (Naséhdb}r%&rl“ggp E h%l?}gniz)tﬁégﬂ%é E?@Shg{?é’alﬁ' s&tbhgﬁabe@%y %yrtan
t he positi obody carsbe wsed do domtralahe directianoofthe fronewhesln 6 byracting kiireethsomwfink 22
turning_the greater .S thie Spri tgnsion acting to return the 15 nenber to
the posi®i oo tus gantrol thereleyg t‘@ﬂ‘g‘éﬂ nent of Fig. 14 shows) in full Iines,
the arrangenent intended to steer the assenbly in a strai ﬂl:l.lt line. In
phant om t herWith referghesnnowiigt Figs.ah $pi 12 of \the drawiags sthevebisyillustrated apt alrnative
any way so as,tQq.be travell] I R | I IQn he han strai.,ght ahead. .In
sinilar ran BP0 @?ﬁ@femaY%g t l@"%’&‘.ﬁéﬁsﬁlﬁgy‘ar‘?’ér%’r VEIRERDE oYK 45
mechani sm ofengfhyell Gs with the eafbdBingdht (of Hs. A &PISTRe Rpdriaie émbddientRElngés a
the fl ee nmenber 301, constituting one of the lateral franme nenbers of the
chassi s of azhassisahiyoddat vp , fromasareniterqomngesgd arranpementcof respgatiyardront anddrear
noveabl e_bar_or tie-rqd 3 exy endi ng..lateral . et ween steerahl e whegl s ,of
'he. per STbaIEEBB Py TREHErS 21t 61 SYoBrang ieRubeh Prbar 4 AtfuAfas Begbes 2
affixed in @nunmwﬁ?em chfss{sOT 2% ABRhECtEY t Nfl, anfyOkhdien imaPnérd s For
302 and is adapted to extend substantially normally therefrom The nenber
303 pr ef er agxgmplaiby velding, holtingo pingings atch'ta givedrsubstantially rigid streatueabl e
nmeans) in the formof a roller generally designated 304, appropriately

di sposed i n There mapbetwofront trafisverse niensherse 2 dmowmted ofie above the Atlitr2aabtwiCrear

99119198 PCTu{a'rA\xsl{'%?s{eon?cznlfersl %, 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. Asa '



Affixed to the fixed nenber 301 and adapted to be pivotably noveabl e’ 5 APR 2002
relative thereto are two arm nenbers 305 and 306) the arm nenbers 305 and
306 being pivotably noveable relative to the fixed nmenber 301 in the

di recti on ofwoberigmes ows) dependent upon whether or not the asBEHAUSSHE214
travelling either to the left or right. The pivotabl c novenent can be 5
achieved in any known manner) as for exanpl(e by having the arm nenbers

pi nned at 307 to the fixed nenber 30I. A suitable resilient neans, as for
exanple a spring 310, can be extended between the respective free ends of
the arm menpgoh, HeSwhetl aSieMmbliés s havs a @@stereaxion,Sbding swivellable vélstive ao the ehisgis
return the arm nenbers 305, 306 to the position shown in full lines in Fig.
14. Means ale provided for limiting the extent of pivotable novenent of 10
t he arm nenbers 305 and 306 relative to the fixed nenber 301. Preferably,
such means @neloftthdkfrontwhéals &isaéoqnbctsd‘&ﬁﬂa suitdbledinkali tohthefdppostdronetofithe Gdar

oS {1 on ShiWEE & s Font el e ked Bjecil In el EeREr Aol e fegh hecks
ahead positgQpe SO%ES‘%REH{ ﬁp@ﬁﬁﬁﬁiﬁﬁéb@%?bhﬁﬂﬁbﬂﬁﬁé&aﬁdbﬂ%ﬁﬁﬁdéy

pi ns 308 an act to prevent the arm nenbers 305 and 306 contactin
rol | er 304. yétspivbtably, eonnedtediod anfurntherdinkhgs - inothehformedft a vod toh ¢he likgh extentiing

"ol ovant _ar FRRBRERY R cORssh o OGS RBBRSFORY SEROSFY r%??rft BLasStjiliend e fedy

manbor 1 st PR AGAP JEREY, 5 it o1 RN Sandloted eioel, p!a"r‘éﬁgifmto 4 fosl Br

fixed menbeguchan3ifangéihent is that Al foyrowhdeisare steerhblet her pressure is appli ed

to the roller 304. Therefore, the operator would feel resistance either

si de of ypeniy fikd!fafindr tolte eRibBYRMENt BF FigsEIREeB, HidToRs 9BIGheRY Rasths IFath of
towards the fixed nenber 301 to its nmaxi num p055|ble extent) at which-tine
there is notlmfromeandr war stheelcassembliase® hasassodiated tiwrewitheand exteridisigdat: are angle

ony ot har - SeBstzn g fiaoetPembescEs, the gah mdtRs 23 o8 Grbcised e rBE sty afd
305 and 306 rdypWifke]3cs, \edé inétcdrtherddYbyt the link 98! At@bhifishttBarhbérs 20T thé Boss 9 of

assenbly. In an enbodinment not illustrated, the free end of the or each arm
menmber 305) tie0fonowihdels 6 mrmmcomemd um\mlutge ®2 toc havm they fronh whegls givatable

out of The CORYFIPMEY T BARORFEIEVP i BBkt 161 SR manmi, e cppbind R Spés
the shape gbrifRoRlied' 8 R BB 00 23eeks lso pRuS puabelte)

each arm rrerrber 305, 306 is such that spriag tension is nul'lified when t he
overal | assimumisor. §'h§teadrrcw§f is thay whendbe rean wheels 6 art pivased af gwiveBddeinch givene

enbodi nent Qf >~ig.,14 acts to cou te ten far the,steerabl
wheel's of t AEeGHACirtye s die el SRad i bR slvel et b JEE Hhp el
strai ght'ahgﬁfétapﬁdvﬁelmltﬂeépf&{tbﬂﬁiéudd) t he enbodi nent of Fig. 13) the
enbodi nrent of Fg. 14 only acts within a predeterm ned range of displ acenent

of the e- ﬂn?&ﬁ%ﬁi‘l@% I nﬁétﬂ?
the i nviednt | (i)‘ﬁ scl osed an e ?h er{e?rn ex ‘Q’ ? ernatl ve@ﬁual

conbi nat i on&aniversmanbemhs mﬂuﬂgﬂmsﬁsi | \apphmimmtelgtwsmede mmmdely,r transversat
fromthe text or drawin of these different conbi nati ons constitute

vari ous .al t Ecmbers &3 W%ﬂé@@@ﬂfﬁm%‘%ﬂ’% 29 of yjire jor the; like,whigh yequld be g
h wh |
horeim 1 ¢ PSR GORRANG mobindd fedoB Thigh Gina flekbit"s o“‘o"ﬁ@g‘kg’xﬁg‘é“

excl udi ng t besket @9equde tof tho tshactuedlesrength of cHassis uc afd would e ACURsidefRd part o
~n9i 98 17 THE CLAI M5 DEFI NI I JG THE | NVENTI ON ARE AS FOLLOAS: PCT/ AU98/ OOZl4
1. A__no%abpbasﬁﬁdd-carryi ng assenbly including a chassis having a plurality
of wheels arranged as a first wheel set and a second wheel set) each wheel
bei ng r ot at bthe embbdimentdllystrated in FHigst #ve IOahe hhassfadsﬁidsassmdi&tcdm&ls 6aiire able

first wheel t bei n connected .5 f) r | nkage, and the wheels of the
second vvheeFog% gmm;’x &é dingi nkage: and wherein one of
the wheels of the second wheel set is I|nked to the opposite one of the

wheel s of tKR fi rsfirsimode where gll wheels ¢ agg logkablein disetiopnyet gre rotatahlectherebys

the first wheel ve to the chassis)
all the wheels o?gélhgﬁpgwg%@g 'lng @Pgivm VM&?{%{’&%I’GC'[ ion in unison,
and all the 10 wheels of the second wheel set swivel in the opposite
direction in unison. 2. An assenbly as clained in claim1) 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 |ocated at either side of
t he chassis) each wheel being rotatably nmounted on a




stubvaxle. 15 3. An assenbly as clainmed is claim1l or claim2) where]rh epfh2002
wheel has a substantially vertical sw vel axle about which it can sw vel
relative to the chassis, the swivel axle being attached to the chassis; and
wherei n t hewhew®1e8 has two generally parallel and spaced ap®QT/AU98/00214

| ongi t udi nal nmenbers extendi ng between the first wheel set and the second
wheel set. 20 4. An assenbly as clained inmjclaim3, wherein a boss is

nount ed on each sw vel axle) each stub axle being nmounted to its respective
boss renote fromthe swvel axle. 5. An assenbly as clained in claim4-
wherein to gach BogsordfioBe ivherd tRCHALLINR 3¢ SREMABR) beiNB BORH rothtaBle hlscﬁh their
| i nkage connecting the attachnment nenbers of the first wheel set at the
ends thereof rempespedtivostublaxlesi and swix¢liable about theie raspeasive swivek axjes 85and
connecting the attachment nenbers of the second wheel set at the ends

t her eof renyiiip f aakird M@ds whed tha)xtasvhedls vAre kxkedhgainstsotation.ned i n cl ai m 4,
wherein the boss of one of the wheels of the second wheel set has extending
t her ef rom awfiy %ﬂﬁ&ulﬂ?fé‘?&énce&@@n?b% &»01518 mumlae therdinré\BiR &&%ﬁéﬁnﬁ%}

18 PGI/ AU98/ 00114 opposite one of the wheels of the first wheel

ext endi rfy t Fixedlyr mnuated uet theratnigasienne phehsf oar tsevivekmxdesr & lben mgg}tudmny land
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?, wherein there are two transverse menbers one associated with the first
wheel set aamt mspcmsde\reatm@mbmwlt tvectsémgnmqmtaemsmt turp being mmwkiytoaan
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being to the first |inkage. . A noveabl e | oad-carrying assenbly wherein
means are i forl exdeple, @ gin 33i H&etltweeenmlwlﬂchd\mxmuufthamom anth at substantiatly

or in rever Rt mﬁqslﬁéiééfiﬁé‘ﬂh”\?a%@ﬁ%&gé 53 wih R, HaBF oo % o o the
At . d I 11) wh

Fittea 10 a el o e B T 010, the sbt of |
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the secpd 8)@@hd30trespectiveds; kack béﬂﬁd&?ﬁé‘drre% orUAORY the fthiteb enciies ofl dpeiitioh. Thé
there being pivotally attached a |ever er, the second |inkage being

attached t oapplicatien of a faraete &&ahnlqaaemmr 2hap dox exagpin By thedapt fitan operator,
tt h t
2L achnen BB mbfemf 352 AR M PR fociBE Sl ddifers

t hree nodes3df thepsbyahoving tﬁéa.is'émbl}nto’:lﬂfeedldslrw pesnﬁbmltamdhxeve dicadepired, mode of

wherein to the swivel axle of at |east one of the
operation.

20 When in the position shown in Fig. 8, the lever member 31 engages locating member 30,
thereby preventing swivelling movement of the rear wheels 6 - and in turn the linked front

= 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.



wheel's of the second wheel set is fixedly nounted a |ongitudinall Y1 agd PR 2002
outwardly projecting |ocating nenber; at |east one of the |ever é
engaging with ~ the | ocating menber to provi de the straight-1ine travel

node. 1 5 wbmR2n02 WO 991 19198 ~ PCT/ AU98I 00214 19 16. An aPEE/RU98/00314
claimed in claim15, wherein the locating nmenber has a slot in the end -
thereof renote fromthe swvel axle) the g$pot being adapted to receive
therein a part of the |lever nenber when in the straight-line travel node.

17. An assenbly as clainmed in claim14) wherein at | east one of the wheels

of the secopfuprapiefe S6W t5Fig.213)WheRNis] istitdtd a Fdnfe WARUARPEIOT PeWREGhd .
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bet ween the pr o) egtlo openi ng ing a surface whi e stu
cont act § duassembly qfshe typé reféreedotovmatlieng novenent of the | ever nenber between
the straight-1ine node and braki ng node of operation to provide the

fully- st eer gbliesiret,avR) lovadsg Ghersteer 30 imay bédinchiporass cinty m&wlpmmd 4 of
any one of clains 13 to 18) wherein the second | inkage 15 nenber
oper abl e bylongitedipal anombes 4 sp m;esmdwéﬂeneqngmlassm@b&nﬂow pbmctcn@atxom ot

nodes of operati ratus for controlling the direction of travel

of a eteerg 3"”33‘28’&@%?%@ paratus includi ngg (i) a first nmenber
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ont1 nuo I Xed

sel ectlvely an pi votabty noveable relative tot

chassi s mentapableadfiieing uﬂpﬂﬂtrmﬁmmpﬂmat br duliy steeqableatmiodes, ealldtheosd vantages
and 25 (iii) resilient %E n?y associated with theeahél east one further

member) 't heﬂs&P?‘&‘ﬁgéﬁ%ﬂ ‘P ¥ a2y, be achusv t PdOut any %Fl@ inherent

of said ass er n e'aﬁlc Is fi r%m umat
| east one fur er nbgirg %gﬁn%ﬁl o coﬁtl{iam %e [8’3' thlééilrrl I'en neans ac
to return tRertkdrmbeashe advanfages associardbeith four-whedl noseeatis iaysemplies areoeyident,

t hereby correcting the steering of _said assenbly 1 5 APR 200Z VWO
99/ 19199 PA8 ons the; di edmmg%aaemca%bemm FWP%'P&T?“Z(PPSM y of the

égﬁejiﬂrf; rpenb‘l1 ﬁmomﬁ @gﬁgo &E@jftohps%% eas one urtfc’her
thereof rondisd: Bt BRiedE R ?S'a?deéﬁaémvie%% et b el 28 oS s fimit

wher ei n t heolithd ARsretarnel WhESIH & soTRidclargendia@ns Wwhdely 6t mhay riehgsed"RBDEive ag1d
a second further nmenber) the second further menber being a mrror inmage of

the first fumpeother Fidnnyst)theyary siill capable 9é beingpieerednin theesame: sARneL, ratide to
ocat e horBaf R by ﬁ%ﬁ%ﬁ#&f@?@é@éﬁ?ﬁﬁﬁﬂ noperative end posi i on:
the 10 resilient cneans ext endlng betygen ihe Linat further nenber and the
=  disposed between a first, fixed bar or the like member 201, constituting a lateral frame
members of the chassis of a perambulator, pusher, trolley or the like equipment, and a
moveable bar or tie-road 202 extending laterally between steerable wheels of the
25  perambulator, pusher, trolley or the like equipment.

The moveable tie-rod 202 will be moveable in the direction of the arrows (see Fig. 13) in
response to swivelling of the wheels of the assembly, the swivelling of wheels could come

about for a variety of reasons or due to a number of factors.



menber. 23. Apparatus as clainmed in claim22, wherein each of the f1' r5st 2002
further nmenber and the second further nenber has an inner face, the i nr#@lR
faces facing towards each other) there being a substantially V-shaped

out-out in Nxs/imser face, the rotatable neans 15 engagi ng iIRCI/AUSe0214 Ut

to provide uneven pressure to the rotatable neans as it noves towards the
operative end position. 24. Apparatus as t3ainmed in claim22 or claim23)
wherein the first further nenber and second further nenber are spaced apart
and generally parallel when in the inoperative end position, the faced-
chassi s nenAanerhberi20] is affixad, in@nyrkaown yeannee, chs X0r ekample bybethdingn td tise fie-rod

furth nb dth furth nber. 25 t | ai med i
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Appar at us agppeopriatetyl dispossdan thedite enb dtereof. each of the first further menmber
and the 25 second further nmenber are in the formof an armpivotally

attached t OpkiBRiihs K6hally FFomh thelFER ShitssiinaRBSH 201, in tBd dReioRof A6 lietbd 402
first and second Turthei menbers) the resilient means extendi ng between the
first ends asetwaspacod-apag sob aight apembers 202 andrdfeach of which-is phrotablk

| UU2 WO 991 19198. PCT/ AU98/ 002 21 27. | ai d i i 2
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I nternoediate the first and second ends to provide an shaped assenbly;
t he rot at ab205 and=206 pinnesdt torthe fixad mwembern20katc2l Alsel extending substantially dormally

bei ng shaped to ovi de cam.sur f ace, upon ich the rotatabl ans..can

rove’ SBFP o dnd B cinPer AR srC piroaan HE Sicediitet MarBrm 295 an 206, e
chassi s ne : o %ﬂh : £ tha: f
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ith 10 th f | aj 20 10,28 d i.n t tie-rod
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acconpanyi ng draw ngs. paratus tor controllihg the directions o
travel Bubsipamgi al |y as herei nbefore 15 described with refemmce to the
acconpanyi ng drawi ngs. .Ay. AlR A& AY. Al .A@3,.A3l.A39. A3. A A . A Fe. AHF . AY

A CAFSI . Afhe Afeincipiel of Aopéiation’ Fofl) the' lc¥neralising mechanism in accordance with the
embodiment of Fig. 13 is that as the tie-rod 202 is moved, either to the left or the right, in
response to a change in the direction of the wheels of the assembly, the roller means 204

engages one of the members 205 or 206. As a result, member 205 or 206 will move in the

20 direction of the arrow, downwardly towards the fixed chassis member 201, against spring
pressure generated by the resilient means 209. The resilient means 209 functions to attempt
to return the member 203 and associated roller means 204 to the position shown in Fig. 13,
where it is disposed between the upper free ends of the opposed members 205 and 206, but
not in contact therewith, Therefore, the tie-rod 202 is forced to move in the opposite

25  direction, thereby tending to straighten the wheels of the assembly to the straight-ahead
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.
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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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m( 10999&’ ()

f 48$10%T8! ()‘ﬁ"r X‘%gﬁ'?%?@qlvé% suitabl ToPilient PEARS S, for£rAmple #,8pgine 316G, an be

b }O%‘T& () - #lixtemded betXeb %he réspectvedffdsnentis(of theOafR niembeis030and 306, the spring
-l Oo}n[ufaln; 310 being provide a bias to return the arm members 305, 306 to the position shown
in full lines in Fig. 14. Means are provided for limiting the extent of pivotable movement of

10 the arm members 305 and 306 relative to the fixed member 301. Preferably, such means will

take the form of pins 308 and 309 on the fixed member 301 and intended to contact a

surface of the arrm member 305 or 306.

When in the position shown in full lines in Fig. 14, corresponding to the straight ahead
position, the roller 304 has no force applied thereto as the stop pins 308 and 309 act to
15 prevent the arm members 305 and 306 contacting roller 304.

As the tie-rod 302 moves either to the left or the right, the roller 304 contacts open of the
arm members 305 or 306 to force the relevant arm member in a downward direction, as
illustrated by the arrows, against the pressure applied by the spring 310 until that edge of
the arm member resting against the roller 304 is substantially paraliel to the fixed member

20  301. When in that position no further pressure is applied to the roller 304. Therefore, the
operator would feel resistance either side of centre until the relevant arm member 305 or
306 moves downwardly towards the fixed member 301 to its maximum possible extent, at
which time there is no further resistance to steering.

This will tend to hold the steering in the central position but would have little if any effect
25  on any other steerable position. The shape of the free end of the bar members 305 and 306
could be varied to vary the “feel” given to the steering assembly. In an embodiment not
illustrated, the free end of the or each arm member 305, 306 could be curved in an upwards
direction, giving rise to increased tension the further the steering handle of the trolley was
moved out of the straight-ahead position. In the embodiment illustrated, however, the shape
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The embodiment of Fig. 14 acts to counter any tendency for the steerable wheels of the

assembly to “drift” away from the position corresponding to straight-ahead motion. In
5 contrast to the embodiment of Fig. 13, the embodiment of Fig. 14 only acts within a pre-
determined range of displacement of the tie-rod 302 and associated member 303.

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
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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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 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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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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17.  An assembly as claimed in claim 14, wherem at least one of the wheels of the second
5 wheel set has a hub on its stub axle secured to the wheel , the hub having a plurality
of radially directed projections; the at least one of the lever members having a stud

adapted to engage between the projections on the hub to prevent rotation of the
wheel and thus provide the braking mode.

18.  The assembly as claimed in claim 17, wherein the attachment member has an
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 moven;ent 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:

@) a first member associated with a tie-rod operably connected to one or more steerable
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 one further member to its
inoperative position, thereby correcting the steering of said assembly.
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310% u& () - /&%ﬁe% Q and ‘:xt%rl?&ing@generally perpendicular from the tie-rod towards the at
least one further member, and rotatable means rotatably attached to the rod at the

end thereof remote from the tie-rod.

5 22.  Apparatus as claimed in claim 21, wherein the at least one further member includes a
first further member and a second further member, the second further member being

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

10 resilient means extending between the first further member and the second 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
imoperative 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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28.  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.

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.



