; dee3eLl L4t 6T2: (I WD 00/ 41924 1 | MPROVED STEERI NG SYSTEM Fi el d of the

| nventi'on The invention relates to an inproved steering systemfor a
hand- propel | ed 5 vehi ﬁmw“mm&uﬂumwmts particularly, though not exclusively,
to an inproved ail -wh system for such vehicles. Reference to
rel at ed agpdoi@sii on The i mwemti on of this application is mayiiowi@®s! y
useful with the invention disclosed intour earlier Australian patent
application PP1990 filed 26 February 10 1998 (our "earlier Application"),
the contents of which are hereby incorporated by reference. However, the
present inventi S not to be limted to use only with vehicles of the
cat egon‘m&“mﬂ\m\\‘mQM| n our earlier application. Definitions Throughout this
speci f ence iryl<eTs s 15 including all
hand- pr opekis@éb* or hand-émq/g EI%‘S-EERm?géﬁra lWcat egory described in
our earlier Application. Furthernore, reference throughout the

speci ficati or};i ive s¥.stem is to be taken as including ail fornms of

t r
drive system'i ﬁ%t%fet JNYERtIOn, ¢ egory as described in our earlier
Application. 20 Background to the invention In our earlier Application
there is descyibed a.system for_providing nultiwheel steering) nor |y
Four swheel st i FHERIGY FoiglRa or® BRIEVSED S BENbE DI s Capf arBSEIE
super sran)gdficié rpld Ryférs ﬁ@ftiéutarrgl tisdyisgh ABe exBRisiVE- tof &h GRpcvel ainghasres,
t here needs to be incorporated a formof conpensation so that, for exanple,
t he anglsteeringsysemifopguch PENICIRS9/ 01095 of turn of the radially outer
wheels will be different to that of the radially inner wheels. This is
particularly inportant in a device such as a supermarket trolley which can
turn cor ner s Referendejia refated applieatier t he ai sl es of a supernarket.
Therefore, there needs to be a differentiating mechanismto allowthis to
happen 5 wi thout scrubbing the tyres of the wheels. Furthernore, although
t he i nventi ol hef inventiearafi Bris Applicatian é» pariculady disedul swithhithe Javeion
novenent ,. I a I R ne
wheel " ritgred HESHF kel ALGrARE Bali SholfRRRlHn 1R Tl 28 ki
necheni sIpost (e Ceartiet Application”), nicd cdaterithof adhiith taye herabynpesrpatated dy
Him ted’reference. However, the present invention is not to be limited to use only with

vehicles of the category described in our earlier application.
Definitions

Throughout this specification reference to a vehicle is to be taken as
15 including all hand-propelied or hand-drawn vehicles of the general category

described in our-earlier Application.

Furthermore, reference throughout the specification to a drive system is to
be taken as including all forms of drive system in the general category as

described in our earlier Application.
20 Background to the invention

In our earlier Application there is described a system for providing multi-
wheel steering, normally four-wheel steering, for smaller hand-propelled vehicles
such as supermarket trolleys, work trolieys, and the like. In certain instances, there

needs to be incorporated a form of compensation so that, for example, the angle



10 unwant ed adverse novenent of a particul ar wheel or wheels. It is
therefore the principal object of the prevent invention to provide a
conpensati ng nmeans for a vehicle (as herei nbefore defined) so that the
drive system (as herei nbefore defined) will allow for different radii of

di fferent WAL Brief description of,the invention 15 WRAT/AU0HSEVe and
other objects in mnd, the present invention provides a conpensating neans

her oi not ard B Angaa b SERMeRT il Be BT ha) el of FRbTaBR T Ioner o

two of wHedls.aTRisoigepaitticuilrly iaponant ¢dabyevicalisugl &y at supdratarkar eolidef or e
defined) so as to turn simu taneouslty, t he conpensati ng neans bei ng adapted
to be uHHCRNGaN Jom REMATS \er¥yiight 1o ReIREHBMSaRISIRE Mbad sSUPsETalialy a
first r f i ; :

ot at ablCorgRng: FBRE Dokt 6 MR fbrBRiingmeeRbiRn Maloy Fsd8HReD b e
means amdthcue ssrdbiiry the rebothesdesldei ng concentric) and a connecting
means operatively connecting the first rotatable nmeans and the second
rotatable nmeans for limted relative angul ar novenent 25 therebetween.
Preferably, thetheeitoed ealtsougghstineeinmanticat of oat leaylierMappliqatiehewitibiend ot has

four wheels, all of which are |linked by the drive tem Advant ageously,
the drivEaRilisg é’ﬁPPL MOYamRNts gYes Wievenciegrin twﬁtqowﬂﬁé §'?°Cé‘hﬁf”ﬂﬁm'g‘19dt he

like. ) lehRéé fird, &g%%%@@%zéeﬁherﬁéréﬁref BY HAM S aEGSeENinge 2

b
cylindrical drum as may be the seCond rotatable heans.” Preferably, "t he

cent r al megifanismt dneie mlmsn yebinghisgdt e @bﬂiahdorcrirapamaienmmg?itéﬁue
. . . . h
ana 25 LIRS Bl ey ol B o PaRbhERESL S bEBRL 5t (1 The second

rotatable neans. More preferably) the pin extends upwardly beyond the
second r ot at e e i i,asi : e i,.ncl udi ng
two generall ?b l?af@?‘e}ﬁeaﬁg éﬁ%@@% Q@S&t’ Bg?#n%cbﬁ%%taﬁlvggg?%géhépgb% ghe
second ceirpenshingaABangtforacvéiicle @e hérelnteiforendefiné®nsd nhab ey rpivehe
opposite side, there being provided a spring operatively connecting the two
arns, t R¥steahiasnersinteforadefines) m'hallﬁw%ﬁd'f?ﬁfaﬂb@%@f@%eahwhaebi ng upon
and being acted upon by the two arns. It is preferred that the conpensating
means be nmounted to the vehicle by neans of an armpivotally attached to

the vehicl e Biitefdesaiiptiampbthatnveptiod neans, the arm having a spring
between it and the vehicle. Description of draw ngs

15 With the above and other objects in mind, the present invention provides a
compensating means for compensating for different wheel turn angles in a vehicle
(as hereinbefore defined), the vehicle having a plurality of wheels at least two of
which are operatively connected by a drive system (as hereinbefore defined) so as
to turn simultaneously, the compensating means being adapted to be used with

20 the drive system; the compensating means including a first rotatable means for
rotation about a central shaft, a second rotatable means for rotation about the
central shaft, the first rotatable means and the second rotatable means being
concentric, and a connecting means operatively connecting the first rotatable
means and the second rotatable means for limited relative angular movement

25 therebetween.

Preferably, the vehicle is a supermarket trolley. More preferably, it has four
wheels, all of which are linked by the drive system. Advantageously, the drive

system is in the form of a cable, belt, v-belt, chain, or the like.



In order that the invention may be fully understood there shall be
descri bed a nunber of enbodi nents incorporating the principal features of
the present invention, the description being with reference to the

acconpanying illustrative 20 drawings in which: Figure 1 is a schematic
t op- pl an wW&Wieba4L he conpensati ng nmeans of the present inv,gﬁt/%lg@;m@isgure 2
is a side view of the conpensating nedhs of Figure 1; Figure I's a front

vi ew of the conpensating nmeans of Figures 1 and 2; 25 Figure 4 is an
enl ar ged t op- Phaffiratiretatatile nhearcompe head cplhdreahdruof, as WRyDBé 468 24cdnd
PCT/ AU99/ 010 Figures_1 to 3; Figure 5 i front view corresponding to
Fi gure 4O ] dneansg grﬁ?@ﬁbog’ﬁeﬁﬁtﬁﬂ'i A a@o‘”ﬁ?@ﬁ? e“RAW& i\ Ot”ﬁetheq
respect i ye-sHilestapleeneans ft turn is being undertaken;, ; 5 Figure 7 is a
view corresponding to Figure 6 but w thout the angles indicated, and

showi ng a sharp left turn; Figure 8 is a view corresponding to Figure 7 but
showi ng | NAePeReRNUERR] BRI iNELEET# oh it hkBPPh it bidape Second

embodi ment of the prese 10 invention; Figure 10 is an end view of the
enbodf nemieant Fidqyaxtendingripwardlyl thretghnant¢lengatBoareuate ot iF the escd®icand 10
in a Ief’t
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refer firssdtapld dehhgures 1, 2 and 3 there is shown a vehicle generally
designated as 10 and which in this instance is to represent a common device
such as a supermarket trolley. The vehicle 10 has four wheels 12) 14, 16

and 18 each npugteesagrber pAdliders b 5iasing vdyeedm dnrclaairigotwa e e?@lyapdrali ch is
concentric with and attached to a gear or drum 22. Two further 1dler gears

24) 26 A spacediapar ArEnpEsially aHgched i e secand yomdahignaeans & o9 i s
b ; i : 26
014 “Césﬁgetﬂere%fcé’rm !emgg?leg%rﬁ? é@éséd?z%sg% 0%89, M%ggﬁgf@lﬁoéft)w ‘bh ac0 as

al s
wel | as the conpensating ne w ' escri such that a
f our - wheagirirgx eperatigely sanneatireg thentwe @omdatfoe central shaft andDieD i B2ihgS

T AU S BRSO ey B ') B B = 17

It is preferred that the compensating means be mounted to the vehicle by
means of an arm pivotally attached to the vehicle and to the compensating
15 means, the arm having a spring between it and the vehicle.

Description of drawings

In order that the invention may be fully understood there shall be described
a number of embodiments incorporating the principal features of the present
invention, the description being with reference to the accompanying illustrative

20 drawings in which:

Figure 1 is a schematic top-plan view of the compensating means of the

present invention;
Figure 2 is a side view of the compensating means of Figure 1;
Figure 3 is a front view of the compensating means of Figures 1 and 2;

25 Figure 4 is an enlarged top-plan view of the compensating means of



openings 32 along its length, with the gears 22, 24, 26 having projections
34°to engage in openings 32 so that the belt 30 can drive gears 22, 24, 26,
and via 5 versa. In this way, rotation of any one wheel 12, 14, 16, 18
about its castor axle 20 will cause novenent of the belt 30 by nmeans of the
gear 22 WO o0MBR4particul ar wheel, and this will cause the®thesaemars 22,
24, 26 to also rotate to effect steerﬁng. To now refer to figures 4 and 5,.
there is_shown in sonme detail the 10 conpensating neans 28. Here, there is
an arm B8RP dHoat one end 38 is pivotally attached to the vehicle 10 by
means of a pivot pin 40. At its other end 42 nounted on the arm36 in a
secure manner_is a central shaft 44. Mounted on central shaft 44 for
rotation rel Giguwe Stiparfeard view gofrpsReNGiBg 40 iFigHeetins 46 which, as shown, is
a cylindrical drumof greater dianmeter than height. In this instance, the
hei ght of the 15 first rotating nmeans 46 is slightly greater than the
hei ght of t hEiguee 6 IS@ vigwecarraspongingaloi higuredrshardng dke despamiue angles
proj ect | 3 i - .0 engage at openings 32 on belt 30. _
Therefob@%ﬁé%égﬁghfﬂgﬁgﬁ%?ﬁag%gﬁéﬁﬂ cause a rotation of first rotating '
means 46) and vice versa. Also nounted on central shaft 44 is a second
rot atzi ng nea Lch i.s. 2 . he-. a i of,at i ans
46, tgl t houghﬁ@i'?% médgn\géwapa/ggﬁrgd'ét‘%e{oc%s@%‘?’ﬁeﬁgﬁna‘wﬁ%% {éie[ &h Is‘JEE
upwar dl indidxee, daricbshgwiag asshidrpdeft ifinpf second rotating neans 48. The second
rotating neans 48 al so has a nunber of projections 34 which engage in
openi ngs 32 of belt 30. Therefore, simlarly, novenent of belt 30 wll 25
cause noveneRigusd B e endiewnicatresgomaingstod&Figurad7 Wutesewisg. indepeadém be
not ed fr%n1fi ures 1 to 5 that the belt 30 passes around first rotating
means 48heg! MAKERPbsite way to that of second rotating means 48. Securely
attached to first rotating neans 46 and extending upwardly therefromis a
pin 52. Pin 52 passes through an elongate) arcuate slot 54 in WO 001 41924
PCT/ AU99/ 010DigUEe sBdsnd 1PBIRIER nYeeQh< 43econkk eqikadiment of the Rresering 56
and1§e0ﬁggnﬁ§q 58. The pin 52 projects upwardly beyond the upper surface 50
of second rotadting neans 48. Munted on upper surface 50 are two generally
parallel arns 60, 62 5 pivotally attached thereto by pivot pins 64. The arm
60, 62 exteng Whsik l i : pper surface 50 and
beyond t he c?P?ﬁiﬁgﬁ%ﬁﬁgngf se?@ﬁhpégﬁgﬁyhgﬂwggﬁénﬁ%g’At the outer ends 66
the two arns 60, 62 have an upwardly extending lug 68 to which is connected
one end of Sk ; ' . end of
central shar 00 L0gT ows G B AREHEBTFidiRe S 00 17 e JoR HIERURGE, Soeq
relativando the vehicle by neans of a second spring 72. As can be seen from
figure 6) if the vehicle 10 is noving along a curve, the radius of
curvature for the wheels 12, 18 will be quite different to that of the
wheel s 14, 1figuten12id 3 vievstamespdnding taBigumed 1thatin alrgghtadinusosifiorcur vat ur e
for the 15 wheel 12 is 1.53 netres - a fairly comon radius in a
super mar ket situation. As

15 Description of preferred embodiments

To refer firstly to Figures 1, 2 and 3 there is shown a vehicle generally
designated as 10 and which in this instance is to represent a common device such

as a supermarket troiley.

The vehicle 10 has four wheels 12, 14, 16 and 18 each mounted on a

20 vertical swivel or castor axle 20 and which is concentric with and attached to a
gear or drum 22. Two further idler gears 24, 26 are provided. A compensating
means generally designated as 28 is also included. A continuous belt 30 passes
around the gears 22, 24, 26 as well as the compensating means 28 (as will be
described below) such that a four-wheel steering is created in accordance with our



can be seen, that radius of curvature would al so pass through the castor
axte 20 of wheel 18. However, the radius of curvature for wheel 14 is 2.12
nmetres, for a standard supermarket trolley. That nmeans that the angle of
turn required for wheel 14 will be different to the angle of turn required
for wheewd@v4i@aven the radii 20 concerned, the angl e reqecredosforssswheel
12, corrpared to the longitudinal axis] is 16 degrees. For wheel 14, it is
11 degrees. simlar angle of 71 degrees is required for wheel 16, and
again aﬁﬁrﬁ?\"gﬂ\gp'éﬂa“% degrees is required for wheel 18. Therefore) when the
vehicle 10 is turned to the position shown in figure 6 V\,heel 12 WI|| turn

to the left,_as w } 161 V\heel ;Lg ]’%turnto {\(7:1

Ther ef or e, tTH'Ee B@ﬁttaon'ﬁ\%g exably B iptm AT PRE AVING & JHNBE" Phaveqly- 59\%Ced1'o ref er

now toq tl@ﬁqtﬁr WRPStHaaySalesn Sypps %W@ Fri‘r’?ecttneﬁs bgl {o 30 nove
eg as |nd I cated

to the e first rotati ng neans be noved by the
bel t 3@ngage ijedrerings 38l s vatsiedbelt @0 oan driver géaﬂseZZ p24 B and Maact upon

0 t pin 5 i i i |1
i vet aben TS Wi Tolion sbahd Baetridaro 1003501 A 3 Lke Canah P Bres”
posi ti avill aausbawdvemehi ghitie Gelt A& by miekhs bsf tm@sgsmaazefom maarparﬁcanaarovi ng in
a simlar nmanner by virtue of arm 62 being pivoted around its pin 64 and
acting "‘d’rﬁetl’héndptb‘@r wihgagse dbat other gears %4 24heéPelcopiso E%%teaﬁorrﬁgécw Il not

tend tq gow arm 60. However, by virtue of arm 60 being attached to
second % rotating neans 48 it will cause sone rotation of that second
rotati ng neans 48. Therefore, the belt 30 on the right side of the

compensat i nergTRaNs 28 Wl higdfakea Bl BY ol 38 SiniiPUR! sorfli delalt igoause

that part of the belt pass S aroun e second corrpensa I ng means
such) thepenghtingmadns 2hdtdre, there 1Han wirin 3€bevi1lcehsat omaang &8 is pe/ovahlgel S 12

ai 11 or BHETPY G HEF TG DS BTERRR 4Pt o 950 aifed 3 *EH0SHad: ns of

ar m 60 on6Readrth 36 nﬁ)%rédo@bé ffarirertifa wﬁl@@hlawmdl Mbanedsorbedmegshaitn 64 to
central shaft 44, and central shaft 44 to the upper end 66 of the arm 60,

62. Al 46 o retagiansreladive dherete i 2 Wit .r<|>fét'§9rraﬂarﬂ$1 4§f wBishi 4§ SPOWNAES Bs shown
in fi g‘dgﬁ&m‘%@eﬁﬂn%?g&@atéggfan%é{w%h%mﬁe@%} RUthE indR¥REEHe ﬁ%ﬁﬁﬁ t gt hat the

resista 1S su ant I'a over cone,’ and e second
r ot1dt i figst rreba’lmgzh&emns |46r |et9|gbtlyalgne|ateceham athe Steaditit ofﬁhb;baﬂ B@sThadirstuch as

firstrttln nea In this way the difference in | e bet ween wheel s
14, 168l BhATR fbar 2 nBbaiSt Bleckins G4 ovEER 25 adBoetls e ROt ¢ ot o
angul appBRnGBEIH on/bell 8d.cTiRdIeRordl nfovitesssest bait BD Wil eads? a 36RabR o

per cent agt;e than a difference of 6 20 degrees in 45 degrees. In figure 8

there f&TEPIGHAT MMRANG 46,ia00IWIGR VABRR- can occur when one wheel (in this
i nstance wheel 12) is subjected to sudden, sharp novenent such as by a pot
hol e, crack or the like. In this instance the resistance in spring 70 is

subst ant i al AFTWLBIAA08 GeAtrahahatt i (shaaesond rolding-meanRs 4§u‘f5§t¢8d§| ally
St b3l 9Bbn&ARFdne Xane as first rotating means 46, aithough this need not always be

the case. The shaft 44 extends upwardly above the upper surface 50 of second

rotating means 48.

The second rotating means 48 also has a number of projections 34 which

engage in openings 32 of belt 30. Therefore, similarly, movement of belt 30 will

25 cause movement of second rotating means 48, and vice versa. it is to be noted
from figures 1 to 5 that the belt 30 passes around first rotating means 46 in the

opposite way to that of second rotating means 48.

Securely attached to first rotating means 46 and extending upwardly

therefrom is a pin 52. Pin 52 passes through an elongate, arcuate siot 54 in



25 wheel s 12, 18 can nove to the relevant position. Cearly, upon the pot
hote, crack or the |ike being overcone, wheels 12, 18 will return to the
strai ght --ahead position. The effect of the spring 70 will also tends to
bring both rotating neans 46, 48 to the position as shown in figures 1 to 3
- the str¥QYPY48idead position. Therefore, upon a turn or CRCWAUERI1NGS

conpl eted, a user does not have to retturn 30 the vehicle 10 to the

PCT] ARG RIgs Btia meRned ity o8 SEBRS eI n BB AT Ao neLend SH A%t ho

bel t 30 @k 58 brdjedBSupWaRINE BBYGhS el Gpp@Ss d£de0sk o zRbRE rotdlinghPegMent  Of

sudden i npact upon one or nore of the wheels. 5 To nowrefer to figures 9
t'hrough 4% 12, there is shown a second enbodiment. In this second
enbodi nment , Iike conponents have |ike reference nunmerals but with the

addition of a prefix nunber 2. Here, there is a vehicle 210 having four
wheel s 212 2dountaets candppes . suHach 50 arlaetwmegﬁr@ratlhy pavated dams tGte §2hicl e
10 .wheel 218 arranﬁed as ?%front

2nd byl dnatel GRIolBE potiES 62, e affCed be SR tfiee

pai r. A st@Epaitimt mﬂonsanmé&%ﬁes strfage b einaepsyateahs ddcimididhceEagh of
t he wheel s 212, 14, 216, 218 has a larger dianeter disc 274 and a snaller

di anet elsegogd @mmwm 8. éééff‘ﬁ %Tqrhe@q’feeﬁetf‘? tMJi RITHE §fhe@? Hayesan 21g,
15 the | 276,
and cgnt ef%ﬁgﬁﬁﬂtg MP \“'Cﬁrlg Capﬁéﬁee%fl%?anggéséﬁrmﬁrl'&ah(%é wheel

218 turrhzetvvaehhbe laerhs.smaﬂlmtmauppemerm obcerdrblshalt 44 drid pimeSvheel s 214,
216, except that their smaller dianmeter disc 276 is above the | arger

di aneter disc 274, but the larger dianeter discs 214 still contact each

ot her0 such t Hais grotersedrthat ¢hvee aga 3onigibtas2d retativarothevehicke by\Mdarishbfsa
arrangenent, mstea&rof belt 30 contacting the first and second rotating
means, 26CORE SPHBYI%rger di aneter discs 274 contact the rotating means 246
and 248 In all other respects, the conpensating nmeans 228 operates the

same as the cp at|n fers to Figures 11 gnd 12)
it can be seéohsng i l{é’gm'}{swﬁe ﬁgh? |V8ﬁ'L°Fe 1$ﬁW°V{%a(9%8é 9”'2’?2?*‘3218
move at rhdiisSaMmeupaBiliie fainthet WheBlReeh S 181l Bd QuitaVEifdterth®) Ehaangi thd whi ch
may be an angle different to the wheels 212, 218) but the conpensati ng

means 22hedls |14priéviladhisdnstanee rbiseassumed: that dbe iradissgpfecurvainge gor #i@24

PCT/ 1'%U9W Oejqué % 1.53 metres - a fairly common radius in a supermarket situation. As
can be seen, that radius of curvature would also pass through the castor axle 20
of wheel 18. However, the radius of curvature for wheel 14 is 2.12 metres, for a
standard supermarket trolley. That means that the angle of turn required for wheel
14 will be different to the angle of tum required for wheel 12. Given the radii

20 concemed, the angle required for wheel 12, compared to the longitudinal axis, is !

16 degrees. For wheel 14, it is 11 degrees. A similar angle of 11 degrees is

required for wheel 16, and again an angle of 16 degrees is required for wheel 18.

Therefore, when the vehicle 10 is tumed to the position shown in figure 6,
wheel 12 will turn to the left, as will wheel 14. Wheel 16, 18 turn to the right.

25 Therefore, the belt moves as shown in the direction of the arrows.

To refer now to figure 4, where the arrows have been supplanted, as the
belt 30 move to the leg as indicated, the first rotating means 46 will be moved by
the belt 30 in a generally clockwise direction. Therefore, pin 52 will act upon arm
60 so that pin 52 will slide in slot 54 towards end 56. Arm 60 will pivot about the



Naturally, the invention is not limted to the drive arrangenents as shown
inthe two enbodi nents, and any form of drive arrangenent nmay be used,

i ncluding a chain, or other suitable device. Furthernore, there nay be | ess
than the four wheels illustrated, with the invention also being suitable
for threewoheRi®ngd, or 5 nore than four wheel steering syspefRysdipdst there
has been described in the foregoing déscription preferred enbodi nents of an
i nproved steering systemfor a hand-propelled_vehicle it will be understood
by t hose@irs&#ldnecadapt the positonas sipwrondigurr 8. Thate welihe wastar¢aitsasn

difiooti . pt 79 . .
depart 1 15 TPgnetne SRRl R BV f SR s 8 PR e IR R ML B2, o
that thengnyg@mg on té pipes emdasidcatefal rebaft 44 t Theretyrecithe catn 62 veKtrends to

all alternative conbinations of two or nore of_the individual features
ment i oné&&NbIO doliQre @y Pentemevee Ry ¥irtugrafnpiyL0 BRINdoptta¢hat IQisererent
combiznat i | LWt i € |V f e i . 15 It
o1 Lo TRERS HHE WP S toRon 61 HaRpEsnd ol Aeant 40

var i ant $heesforss ele ibeltt30 on dipecighi sideiairihé soepensalimpmaans Bé wilk rmve,

"includes"” and, shoul d no e taken as excludjng,th resence of other

el orent BUbPY 1% SIPEEMOUY 56 15 P33a05e SRR ObYI P8 arAES AT 'DEFI N NG
THE | NVEARdANCARBeASatitid-Hehhs 4B, AsCaumpensabhgle dreR8swHddls aanpenaat bag for
different wheel turn angles in a vehicle (as hereinbefore defined), the
vehi cl elasathag fer thewyhagls y2018 aneéhus e nasgssany\gomrengation iaFeadper ati vel y
connected by a drive system (as hereinbefore 5 defined) so as to turn

si mul t aneousl y, the conpensating neans being adapted to be used with the
dri V@ syst emihemegeempedidiaranss idbe selptiva m@ivREeat will varyrancafdpe éo fiins f or
rotatio ' n : : j on
sbout  ECREHP! affn SRLBR el e BB R ANE Mt BT Pehied DRBATT. b1 e
means b& ognitainsterit 44 candrentrak simafe eidi togtheespreropet 86iofehg aronBOctB2ng t he
first 10 rot t_ab,%_e means, and the sec&df I ot atgg:bl e nmeans for limted

rel ati vAISSTSRTICARAS S The tensile sEeRat et sSPrRIZShpensat i ng neans as cl ai ned
inclaiml, wherein the vehicle is a supermarket trolley. 3 A conpensating
systemas clained in claim r claim?2 wherein th 5 vehicl e has four
Wheels, 2| B apesn i Botten i 4 5Ramdet ti v BriERf of MR BB TRse g
Systigm fhat ¢hétkdBstahde 6 HeBptingWRisedubstdiaftly bvercaie, Qimdi thus ehe8beshd rom t he
group consisting of a cable, belt, v-belt or chain. 5 A conpensat |_n? system
as cl ai fasating meansof® witl retade mbout cegntyal sialt drrby REMest 83 Megtaesbiiet neans
is a cyll ' r : S6eoRd 0
corrpens{ac;ttlgﬂ{gd gr?satngﬁslngﬁg{(%%gfenﬁgﬁ§ onemo?rq@%g%eﬁgg%to ,S\}\éér@i%the
cent r al agdingt whatlsnds 1@pwitibal lpsday anpercbetagecainde tatehaagliar meveserit. A

conpensat . mean clained_i.n apy one of clains to 6, wherei he
connect erbﬁ%i%‘ﬁ@ q% r@ﬁﬁ%@?sd” gisn'sél F‘%cﬂﬁ%‘e{ Fe4F0139% é}ar} grdiffelsnee rfgaéws and
ext endi §ggreRwaR dbdgreesigh an el ongate, arcuate slot in the second _
rotatabl e 25 neans. "8 A conpensating neans as clainmed in claim7, wherein

t he pin extends
In figure 8 there is shown the difficulty than can occur when one wheel (in

this instance wheel 12) is subjected to sudden, sharp movement such as by a pot
hole, crack or the like. In this instance the resistance in spring 70 is substantially
overcome such that the wheels 14, 16 remains substantially straight-ahead, yet
25 wheels 12, 18 can move to the relevant position. Clearly, upon the pot hole, crack

or the like being overcome, wheels 12, 18 will return to the straight-ahead position.

The effect of the spring 70 will also tends to bring both rotating means 46,
48 to the position as shown in figures 1 to 3 - the straight-ahead position.
Therefore, upon a turn or curve being completed, a user does not have to return

30 the vehicle 10 to the straight-ahead position, it will automatically assume that
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is included a biasing systemincluding two generally parallel and spaced
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$10 /i&sQaller %ga%éte%%sc 276 is above the larger diameter disc 274, but the larger

diameter discs 274 still contact each other such that the same reverse angle

20 movement occurs.

With this arrangement, instead of belt 30 contacting the first and second
rotating means, 46, 48 the larger diameter discs 274 contact-the rotating means
246 and 248. In all other respects, the compensating means 228 operates the

same as the compensating means 28.

25 If one refers to Figures 11 and 12, it can be seen that for left turn and right
turn, the wheels 212, 218 move at the same angle, and the wheels 214, 216 move
at their angle {(which may be an angle different to the wheels 212, 218) but the

compensating means 228 will provide for the necessary change in angle.
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embodiments of an improved steering system for a hand-propelled vehicle it will

be understood by those skilled in the technology concerned that many variations
or modifications in details of design or construction may be made without

10 departing from the scope of the present invention.

it will be understood that the invention disclosed and defined in this
specification 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 aspects of the invention,

15 It will also be understood that the term “comprises” (or its grammatical
variants) as used in this specification is equivalent to the term “includes” and

should not be taken as excluding the presence of other elements or features.
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Lo%e ()men;nso%@rétg:tnof g%Zut a( gér{at?él’ghzl#t«;gggc%d rotatable means for rotation
about the central shaft, the first rotatable means and the second rotatable means
being concentric, and a connecting means operatively connecting the first

10 rotatable means and the second rotatable means for limited relative angular

movement therebetween.

2 A compensating means as claimed in claim 1, wherein the vehicle is a

supermarket troliey.

3 A compensating system as claimed in claim 1 or claim 2, wherein the
15 vehicle has four wheels, all of which are linked by the drive system.

4 A compensating system as claimed in claim 3, wherein the drive system is

selected from the group consisting of a cable, belt, v-belt or chain.

5 A compensating system as claimed in any one of claims 1 to 4, wherein the
first rotatable means is a cylindrical drum, as may be the second rotatable means.

20 6 A compensating system as claimed in any one of claims 1 to 5, wherein the

central shaft extends upwardly beyond the second rotatable means.

7 A compensating means as claimed in any one of claims 1 to 6, wherein the
connecting means includes a pin attached to the first rotatable means and
extending upwardly through an elongate, arcuate slot in the second rotatable

25 means.

8 A compensating means as claimed in claim 7, wherein the pin extends
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10 A compensating system as is claimed in claim 9, wherein the compensating

means is mounted to the vehicle by means of an arm pivotally attached to the
10 vehicle and to the compensating means, the arm having a spring between it and

the vehicle.



