WO 03/ 068659 PCT/ AUO3/ 00174 1 A TRANSPORT TROLLEY HAVI NG PI VOTABLE ROLLER
HOUSI NGS TECHNI CAL FIELD This invention relates to a trolley for

t ranspor twog3fedes®et i sed cargo. In particular, the inventPCA/AIDROETNS a
troll ey having pivotable roller housings for transporting palletised cargo
5 over uneven ground. BACKGROUND ARTlTr ol leys for transporting palletised
cargo are known. A problemw th sonme"of the known trolleys is that they
are unsuitable for transporting cargo over uneven ground, such as a

factory floor, a worn floor of a shippin t ai r ' anp. This
is particul ad TRANSEQRT TROLLEY H &%ﬁ‘f&iﬁ%@ﬁ‘%ﬁ@ﬂhﬁ\%éuch as 25
tonne loads. It is therefore an git-ANICAL #Rg.Present invention to provide
a transport trolley that overcones or at |east mninmses the problem
referred to abov&hidinSehtBUREtE tol ANUBNE foX transmrdng) galiasised eange daerarticular,
invention there is provided transport trolley. having: 15.at l.east. two

|t or R EweBPn SoapHPS BItoliey GRUE POPIRD AL HSiHg for Praeatine g RS corEo

support s. !E&qm ousing pivotally connected to each said | oad support;
andB roq%lere?réévrgrllll) nt eg' wi thin each said roller housing, and when the trolley

moves over uneven ground, the oBAGKGRQUNBrARSusi ng pivots 20 the rollers

to maintain contact_with the ground, The forks ,;ay be, of .any suit abl
shape, size and %%Yﬁéeﬁﬁr%}ﬁpgwgfpé}l%lb*? catgp ate knobyn A D Obgﬂﬁa”éﬁl Y8 of the

i nsert il%vme&alﬁgg id B8t He§ GkSuRuidbls B SrsPeEing Qai%' &’k unded dro@ld, echaya
Yy, e trol

have any suitable nunber of forks. Preferably, t l ey has two forks.
Each f diaktoreffodraa eoanfloswift atiiipping atrgrinerfor adlgadisg parep-t Shishpatiowpdy tree of oad

25 support s depend on .t he | engt f the forks and the nature of the
pal@et i%@tﬁ}%g‘ﬁ%é}ljar{sﬁ%ﬂ?ﬂ@f lo?‘%oflfcg%si%??%le $asport. Typically, a trolley
for transporting i} RadseRROUL obRci & the ptat@tifiventibh td iRridel vpatspad tdUpPat S
per fork, whereas trolleys for transporting 18 in loads will have three

| oad  sowspomtes opeirledss nidninppesfthe pipblem wiwtedfigpRoveas a first | oad support and
a second | oad support. The fi d supports may be
B QR RRF SRR

| ocat ed i nedi at el y adj acent y may be spaced from one
anot her. Pref er abd a¢ordif@td the pestradaiventipp tiete is providal e@amspor thhewavihg: egi on

of each )
15 at least two interconnected, parallel, spaced forks each having at least two load
supports;

a roller housing pivotally connected to each said load support; and

rollers mounted within each said roller housing,

and when the trolley moves over uneven ground, the or each roller housing pivots

20 the rollers to maintain contact with the ground.

The forks may be of any suitable shape, size and construction. Preferably, the
forks are shaped for insertion between the blocks of a single-decked pallet. The trolley may have
any suitable number of forks. Preferably, the trolley has two forks.

Each fork may have any suitable number of load supports. The number of load

25  supports may depend on the length of the forks and the nature of the palletised cargo that the
trolley is to transport. Typically, a trolley for transporting loads about 12 m in length will have
two load supports per fork, whereas trolleys for transporting 18 m loads will have three load
supports per fork.

Preferably, each fork has a first load support and a second load support. The first

30 and second load supports may be located immediately adjacent one another or they may be
spaced from one another. Preferably, the first load support is located at a forward region of each

said fork and the second load support is located at a central or rearward region of each said fork.



said fork and the second | oad support is located at a central or rearward
regi on of each said fork. WO 03/068659 PCT/ AU03/00174 2 If the second | oad
support iwolosoetcédl at the central region, then the troll epcrmuoBaootiher have
one or nore ground-contacting wheels nounted to a rear end of the trolley.
Each fork may have a first spacer armfor spacing the first |oad support
fromthe second | oad support. The fi4st spacer arm may be of any suitable
size, length and construction, it 5 may be adjustable in length, and it
may be detachably attachable to the first and/or second | oad supports. The
first spitbesccanddasdpuprareisdocasys atdhe cengralyegionrthomihe tepllgy maqurgavqw or

first spacer arm for instanc consi st steel. If necessary, a
stiffen (56ﬁ@%‘i’?orﬁgéingxﬁeﬁkrflﬂ%ﬁcg?ﬁ)aelg%rhe iofﬁe@%i;eg.er armfrom the fiyrst
| oad support to tRgLSREP Rty R aSupPPhder atd fEAagTacingrike eyt 1oacdupgert &osethend
spacer armextending fromthe second |oad support to the rear end of the
trol | ey secphil doadisuppray Blee Hrst sppgesum may ke of any suitablg siredgneth @adhsenstragtiona it j ¢
may be adj ystabl e in. | h ' I

ceachd TR Al EpEhantinds pIRREIGhaGaE & 8l Ha BbPadBnk T
const r uglipritst Orehfrst kpaver afAcRly hive a apdwhidsa dottap wall bnd aideatlionThalflrstand
sidewal | s. The second spacer armnmay, faor instance, 15 consist of box

st eel . FPaCﬁTe@éS@éyayf?r@S@F?%F‘é‘?ﬁl%@fh@hﬁﬁﬁl- may extend through each such arm
Each fork may hav it ional: j | E 4
supports. The fiﬁs@gggﬁ%yégg{éﬁ%ﬁﬁ%gﬁcfn%gglg %g(te?rrlgf/[ ogg%?ggin?sg%}%%gjb&gpg 1gtlpe,
Si ze anthe fionishd sippbrine tHret@rdabad suppbe. first and second | oad supports are

of simlar constructign, and the.  first and second | oad sypports of e
forare subst ant Fagh Jorki maying gy @sseggnd; pRacey gy e&i‘ﬁﬁ‘%@@c Hgl th?oselc%%‘ﬁliload

suppor t e 10t r ke o Rr abhy; i f%g BBR Lizd a
top wal ?L,lﬁjgrttb%t %}%m&\%faleﬁahégﬁhn%g&glgéyaoggﬁi %3&:??1%)233 hCJ whi C%Ha %a%lcztlé’ pgﬂll%g‘raéﬁld
housi ng cendtmotits, itamdy dedejwtdbie ankngthdandait Insaysbe dagachdblyattachable tol thersecond

h i The t .1, wh i df b ol f el | t [ i
Chape. kstiuppih SRy Tagernt SoHEr S Pt s AR e e o
the top,angas 230P {0 Ysttdns wallN8nd SBewllsl STRE sbdd@dfdphedr AMImEE BN GhetARE,

supports nay be situated above the first and second spacer arns so that
t hel&@r msomsist ofibex stedle If hasasbaryPa efifferdng membeaicinay extdnd aehghugaplosuchfarmt her

i ncl ud i pheral . skirt  extendi bet the t. bot t 1] s.
The'skirt hmy paprihyfons by meys S OdhrAmarer Gagrict sEhfionend Subffts”
i nternedi ate wal | $he @6t @hd NRESHAS Bl RPHodf nidyebs kifT dnyMBlitddE: diRlpac izl d

fromthe top 30 and bottomwalls so that an interior of the |oad support
may be soewdisideh. Preferably, the first and second load supports are of similar construction, an the

first and second load supports of one fork are substantially mirror images of the first and second
20  load supports of the other fork.

Preferably, each said load support includes a top wall, a bottom wall having an
opening through which a said roller housing extends, and sidewalls and end walls surrounding
the roller housing. The top wall, when viewed from above, is preferably octagonal in shape.

Each load support may further have strengthening walls intermediate the top and

25  bottom walls. The top walls of the first and second load supports may be situated above the first
and second spacer arms so that the arms are not under load.

Preferably, each said load support further includes a peripheral skirt extending
between the top and bottom walls. The skirt may partly or fully surround the sidewalls, end
walls and intermediate walls. One or more sections of the skirt may be detachable from the top

30  and bottom walls so that an interior of the load support may be accessed.
The trolley may have a control tower having one or more compartments for

containing, for example, controls, displays, a motor or engine, hydraulic components, electronic



The trolley may have a control tower having one or nore conpartnents for
containing, for exanple, controls, displays, a notor or engine, hydraulic
conmponentwp 08l0ess59 oni ¢ WD 03/ 068659 PCT/ AU03/ 00174 3 conpema1ios/o0id4
battery. The forks may be interconnected in any suitable way. The forks are
preferably interconnected at the rear end of the trolley by a connecting
frame. The connecting frame may be o} any suitable construction. The
connecting frane may have frame nenbers extending between 5 the forks and
extending parallel to the forks. The frame nenbers may, for exanple,

consi st cahponentsas bataayrs screwed and/ or wel ded to one another and to the

forks. The connectijn r ane ,ma further .includ | at es .for. connecti.ng, t he
control tower to #h%gqu‘%H@ergn%‘gerﬂé?m (Eru?)laP%rq‘ulfﬂ]?%sWﬁ}és tlf‘ﬁfogﬁ Euli pgﬁ%;gbly
sui t abl EitebaRRcted T hedel OB iHURIP 'BK alcbnnd*BAE BaREY Tha eShdec@NPHrahOla§he
housi ngs_may be nount ed to,farts of the forks other than to the load "10

suppor t of aryrseitablalspysiruetierh st ¢oapedingsiams may havepianehedmbersfextondingSietiessal | s

and £n xt.endi fr t he of . T itched roof .provides the

rol I5_§r dﬁl\éﬁﬂg%k%gan\% etgc;t:engaa gggairaolﬁe 110 Eh peatrc(,)gk%‘ gpe Qfagsgekpﬁaserf%ayr S(Frl ARG SPRYE Hay
be pi voinatal pesinnngeketaddiort e dédatorfelidier and o B Yorks STEIES AR VB¥me may
Preferably, each said roller housing includes a pin extending through said

si dewal f inghidg prases) fer campeetinggheapenteod faesite hgdrane wembers. r espect i ve | oad
support, and the 'fﬂeglfr(\)/ll buBin¥ Ot %@tdf"a?n t&iEaEI% Hlabe. %i%%ta?%%o\é:%ﬁcti%?etﬁe

roll er housing may ot I n a°rocking notron enea

| oad sujpgessary, Additidnial tralidréhonsin@emap be medunesdstofats be thetuiksethsmthidn 18 tRakiad
rol |l er housing. Any 20 suitable type of roller nmay be used. (The term
"t d% er®PReMYsed herein is to be understood as being synonymous with the

term "wheel ). Thﬁefaéﬂlﬂegggqgu&ggg&frﬁg}rﬁg rai Py S Vgﬂg;sgdgwgﬁs andL64 SlaAR! V.

each roller housing 1 nc or rames an or connecti ng

t he rolésemling fomhthe froofk ebherpitched rdof pr@ddante taler bomiee tithgdihenilospkedsor
roller frames to the sidewalls of the roller housing. 25 In one
enmbodi NREREf orwar d-, mid- and rearward-pairs of rollers are nounted

wi thin each roll efpuigh Mhusikl %Hﬁlﬁgr.&?ﬁﬁi%% t heyf-orward- :
rearwar d- pai rs of rol(?iers o?l Qseac rolqlgr OL(I:SI ngtegr{ez) g{j}bg&lﬁt%lpgﬁl??é% any
si Al e, suiteble whpngBteferaldy, each. s&d ciollenhbesisg magtudes daigén tdxeendmgothndughf said

darmge oo LU IRY RhUAL b LhE LEoLhecbiavele, | DAt 2holhgh oo
for | oagap hafdt NelaBW ROSRSpin! T #iPRfyeiietbller housing may pivot in a rocking motion
beneath the top wall of the load support.
Any suitable number of rollers may be mounted within each roller housing. Any

20  suitable type of roller may be used. (The term “roller” as used herein is to be understood as being
synonymous with the term “wheel”). The rollers may be mounted in any suitable way.
Preferably, each roller housing includes forked roller frames and pins for connecting the rollers
to the forked roller frames and for connecting the forked roller frames to the sidewalls of the
roller housing.

25 In one embodiment, forward-, mid- and rearward-pairs of rollers are mounted
within each roller housing. In another embodiment, the forward- and rearward-pairs of rollers of
each roller housing are substituted for single, more elongate rollers. Such rollers may reduce the
amount of damage to the ground over which the trolley travels. In yet another embodiment, each
roll housing has one or more additional rollers (idlers) for load sharing purposes. In a preferred

30  embodiment, each roller housing has a single forward roller, a single rearward roller, and a mid-

pair of rollers.

The height of the load supports may be adjustable and this may be achieved in any



30 enbodi nrent, each roller housing has ~t single forward roller, a single
rearward roller, and a md- pair of rollers. The height of the | oad
supports way3ioeseadj ust abl e and this nay be achi eved i n anpCWATID3HOBE8659
PCT/ AU03/ 00174 4 suitable way. Preferably, the | oad supports are height
adj ustabl e by extending and retracting the rollers relative to the roller
housings. To this end, each roller hﬁusing preferably includes forked
roller frames that are pivotally connected to the sidewalls of the roller
housing. The rollers may be extended and retracted by any SU|tabIe
mechanissitablemey ePbirghly, the é@aﬁrsugmrts aroheight sdiugiablg by eatending aad metcing ithe

[iftin i nder f Vi t he ers betme ext ende [

posi t i gﬂ@/ %bvl?stf’ﬁ]@)e ]g?le’f H‘g‘sp}gﬁt iR léfl'flﬁl AT ﬁ‘r%/h%lésuﬁ ]\)/rgfle&ar 1X11n8§1rc]1 relectd?egi to
the r OQBue%rifbn@es@haita%bl%taniaeomel:ﬂe@deﬂ]e RRMwaRs of hetdldrhogpmmect ed to a said
pin connecting the md- pair of rollers to their respective forked roller

frames. Prefer abIT)Jﬂe rolfass n‘@l&’lbéﬁgteb«ﬂedaﬁmddﬁﬁr@tedﬁMYrﬁgﬂablé mschatisy Preferablyon.

To this_en 10.sai d,r [ [ r

7o, B S i B0 SR L B MR ARY oL LR S e
all of ekhRadédhddEetagitd bbgtisml |Aehod$mgsdﬂ‘tﬁe Iiftm'gtcyhﬁ@@hlnerydjd @Votﬁl@uﬁdrmgctefhto
further include a pivotable tie support_ nenber extendjng between each said

tie nertheroofartl apistarerfdhe cylindey may bopivetally connestedie G§P1ﬁg°m Goreeting e pHdr t
nenberjbrg%r$§¥g(H£§¥%%Q“RR%f&kgiﬁﬁﬁpﬁ&ﬁﬁéron] buckl i ng when under | oad.

Prefer urposes, each roller housing farther 15

i ncl udes three i ¢refebboiiractied of @ rble Houangrerﬂqﬁwsted“fmemsqsml Tethisrend, lkacke
pressure sensors for confirmng that a | oad hafm been fu I|fted or fully

| ol@r edaidgober houping rf@aydwe\iaamenkbmmtqrwmﬁ@%ﬂ e rqlleryyug F aﬁ Whep the midepair
trolley,ew gl @N&{”aﬂt @ethé QHfas %mebl%#gpgeé%s?rgggggp%\eﬁ%m&'m&gg Ry gl | et

carrylng car erollersint position, i'n order to
lift t hﬁacludH)a pﬁ)lotabﬂd Be dupperigaembdrextanldingr tetweon daeh seiddit hembdreandxt edaled]

position, at whic the oad sup ort bear ai nst deckboar of. the
pal | et .o 7oRk afithe F iﬁr 98%v %\tlﬁﬁPEHO OB Fhe0, pﬁoregppte@e jtig members from

sel - prppahld Aen Uﬁﬁemtaﬁr Preﬁ@bfbl? efolr QGﬁi §l§lar§1tg ﬁlﬁﬁosre@ akacREN& hdRgot fiethbey -

The notor power ydraulic lifting cylinders. Alternatively, the
t r dbl eyinciedeshikrepidipmicheutctrdrio did tie oembgrs.any vehi cl e having 25 suf f| ci ent

t ti ffort d br. aki t The trolle f
exanpl o & §or kiTEIES R ROR e i AT Cos s B hdSRhas Fred folbh’
of the lfffeﬁlolL?MlmWe% SRRk &R0t Ard WEIL Ikl tht afer UCk OF to the hydraul i c

armof a crane’in any suitable way. For instance, the second spacer arns
may have pockets Ilh ordet fonkgd dife teoliew mithi darega, theclorkstmashles pasitioned between hiocks

troll O o pgl/le(% carrymg cargo with the rollers in the retracted position, and in order to lift the

20 palletised cargo, the rollers may be moved to the extended position, at which time the load
supports bear against deckboards of the pallet.

The trolley may have a motor such that the trolley is self-propelling. The motor
may be located at the rear end of the trolley. The motor may power the hydraulic lifting
cylinders.  Alternatively, the trolley may be propelled manually or by any vehicle having

25  sufficient tractive effort and braking capacity. The trolley may be propelled by, for example, a
forklift truck or by a hydraulic arm of a crane. The rear end of the trolley may be coupled to the
forklift truck or to the hydraulic arm of a crane in any suitable way. For instance, the second
spacer arms may have pockets for tynes of a forklift truck at the rear end of the trolley, and/or the
trolley may be coupled to a forklift truck with a chain. The forklift truck or crane may power the

30  hydraulic and electrical systems of the trolley.

The trolley may have a steering system that enables the trolley to be steered

manually and/or automatically. The steering system may be any suitable type of system known to



trolley may be coupled to a forklift truck with a chain. The forklift truck
or crane may power the 30 hydraulic and electrical systens of the trolley.
The trol |wp amyschave a steering systemthat enabl es the tpalTiAgp3vel7ipe
steered manually and/or automatically. The steering system nay be any
suitable type of system known to WO 03/068659 PCT/ AU03/00174 5 persons
skilled in the art. A preferred steefing systemis described in the
applicant's co-pending application, the entire contents of which are
herein incorporated by reference. BRI EF DESCRI PTI ON OF DRAWNGS Figure 1 is
a fronperseonstlidddnheavt.of prefarsdsirsring syHim &8,desqilhed Bdhe apRlicany Sscozi%nfik‘l&d)

5 accordi,ng..t o . an _enbodi nt - of. | nvent | - Ei i.s a side el evation
vi ew oflpﬁllr?gtl?rﬁéﬁq r%?on,g?r%mfewglcbgf et%er?ésﬁgﬁ%gogjrebg%fﬁ? gweg%%ﬁezd) with a front
end of the trolley rai seBRIEFIESERIPTEION OF DRAWINGShe trol |l ey; Figure 3

is a plan view of the trolley of Figure | (wth SOHE etails (?m'. ted%t'd
Fi gure 4 represehigore ¥ s frentdsametiig Visw o trangport fglley (y1hespmsy detqi oy Duhen

raised 10..(a) and | r . FElagure 5 is a part detailed top plan view
of rg%qpnihgg%o %rh%ﬁ%o(ra;{ﬁgﬁdotfqh%lfn?’ o+t?)gl3’/ of Figure 1; Figure 6 is a part,
detail ed side el pisatd Drs i @ue efevhiiguriewbof HHegoliey 7ofi Bigarephr(with etoaiel detailsi de

el evation view of Figure 5 but rotated 180 degrees ﬁ about the horizontal
pl ane; omiges) avith 4 Forg e&é@ﬁ?heéﬂ’uéﬁéalﬁde‘iﬁ}aﬁf’eﬁag%%enfl,o EPQEPE™ is a
transverse secti i s } 19omktteayre 10 is
a detailed top p?%?{evélllesﬁvﬁégg%?’oﬁﬁé?&ﬁ@e@ nglj 5%/&}&1%'@1'55!?8‘&%?11? hrél trg’l | ey of
Figure 1 with theigued 4 esgedentsafrorttendoierds gfgmitiofche t@UeyFpfbitgurd | whes raised
detailed side elevation view of Figure 10; Figure 12 is the sane as Figure
101®ut (aiand lewered @l ers in an extended position; Figure 13 is a detail ed

side el evation Vi:f‘g\e(fegg éfg dé’fgiiedFﬂoggjl'liﬁle%iévvio?@réi‘@‘l@dd| %%%pbl@lbf@lﬁ@ﬂol‘létyeﬁf

chiefly of a front pport and housi ng of e trolley o
Fi gur e Figutbeén steered straight; 25 Figure 15 is the sane as Figure 14 but

Flure 14 but i nEet § e RELTRE Setrigoerierdiegeghe. — o T S o
Figure 7 is a part detailed side elevation view of Figure 5 but rotated 180 degrees
15 about the horizontal plane;
Figure 8 is a detailed end view of Figure 7;
Figure 9 is a transverse sectional view taken through plane A-A of Figure 5;
Figure 10 is a detailed top plan view of a roller housing and rollers of the trolley
of Figure 1 with the rollers in a retracted position;
20 Figure 11 is a detailed side elevation view of Figure 10;
Figure 12 is the same as Figure 10 but with the rollers in an extended position;
Figure 13 is a detailed side elevation view of Figure 12; .
Figure 14 is a detailed top plan view chiefly of a front load support and roller
housing of the trolley of Figure 1 when steered straight;
25 Figure 15 is the same as Figure 14 but the roller housing is being steered to the
right;
Figure 16 is the same as Figure 14 but the roller housing is being steered to the
left;
Figure 17 is a detailed side elevation view of a hydraulic steering cylinder of the
30 trolley shown in Figure 1;
Figure 18 is a detailed front elevation view of Figure 17,

Figure 19 is a detailed rear elevation view of Figure 17,



left; Figure 17 is a detailed side elevation view of a hydraulic steering
cylinder of the 30 trolley shown in Figure 1; Figure 18 is a detailed
front el ewetdossesd ew of Figure 17; Figure 19 is a detail edTrAgas/oel7evat i on
view of Figure 17; WD 03/068659 PCT/ AU03/00174 6 Figure 20 is a partly
detail ed expl oded plan view of Figure 17; Figure 21 is a detailed side

el evation view of a cylinder housingof the hydraulic steering cylinder
shown in Figure 17; Figure 22 is a detailed plan view of a rear part of the
trolley of Figure 1, 5 Figure 23 js a sectional side elevation view taken

t hr ough pl ane A- Kigire R égg parthy detaitgdgnptoded plag vewef Higueadl Gi de el evati on
view of an increnental,,r.otary. e of
Figure 1; Fi gurerIEe rf’ls2 1és égdteélﬂg(ggﬁ? Sgaevgﬁg%vbﬁ%’g%% ﬁ‘ﬁgﬁiﬁ%‘”g{% éﬁah&gﬂagggi S

a part Isieetin@ splirRRE thowieid Rade 17ew of Figure 24; 10 Figure 27 is a schematic
showi ng how a di stance nonitor of a steering systemof the trolley of

Figure 1 oper at edigure g2isa degailedlan vewoheredr patnd thedradleyiof igwe bf t he
o P e B Fpaeli et . |
troPl oy of Fi gur digire 27t icBuGRl (e MMES AU fidby BAGAIRIE et

pall et for use wFiguré ¢ it haletatlgd side edévabibgwiev bf apdmpedéimg fotargen&idepdndrent
of the invention; Figure 31 is a detailed side elevation view of part of
the pal'thsel geempplypf hespolleypf figuge 52 s a detailed plan view of the pall et

of Figure 30; Fi ?ﬂrl%“ﬁf §§i'ofd&?élggttglg bgﬂ‘g&pogﬂ:iﬁﬂre\@@w of part of a roller

housing for the ey ure 1 accor g to anot her enbodi nent of the
i nvention, and t égurelb & spaatlecrebosactiomedaend 2w of Figatectd; posi ti on; Figure 34
isadetailed si(f:e el eyatio viewgf Fi gure éff; Fi?rtjreSPisthe sai ne_as
Fidlre 3 3 but wirtg1Te BE 15 BPIsMEtic Shawg,Aosha ditamse MangRr of EriErRe Bisten of

det ai | %@eé&l@ﬁrcﬁ*f@%&&iﬂ@e%&%w of Figure 35; Figure 37 is a sectional view of
a hydraulic rain of the roller housing shown in 25 Figure 33 when in a

fully retracted pFogmire 2®shovs aeongroBpdhed hwdndisplhae ofithe tmilley of Fignmedf, Fi gure 3 7
when in a fully %éu?g 98 gs OysciireELlili(c):rgircuit diagram for the trolley of Figure 1;
Figure 30 is a part detailed front elevation view of a pallet for use with the trolley
15  of Figure 1, according to an embodiment of the invention;
Figure 31 is a detailed side elevation view of part of the pallet of Figure 30;
Figure 32 is a detailed plan view of the pallet of Figure 30;
Figure 33 is a detailed top plan view of part of a roller housing for the trolley of
Figure 1 according to another embodiment of the invention, and the rollers are shown in a
20  retracted position;
Figure 34 is a detailed side elevation view of Figure 33;
Figure 35 is the same as Figure 33 but with the rollers in an extended position;
Figure 36 is a detailed side elevation view of Figure 35;
Figure 37 is a sectional view of a hydraulic ram of the roller housing shown in
25  Figure 33 when in a fully retracted position;
Figure 38 shows the hydraulic ram of Figure 37 when in a fully extended position;
Figure 39 is a detailed plan view of part of the roller housing and rollers shown in
Figure 33;
Figure 40 is a detailed side elevation view of part of the roller housing and rollers
30 shown in Figure 33; and

Figure 41 depicts the trolley of Figure 33 being driven into a shipping container.



Figure 39 is a detailed plan view of part of the roller housing and rollers
shown in Figure 33; Figure 40 is a detailed side elevation view of part of
t he rol | ewolawessny and rollers 30 shown in Figure 33; an@CEAJWBE04L
depicts the trolley of Figure 33 being driven into a shipping container. WO
03/ 068659 PCT/ AU03/ 00174 7 BEST MODES FOR CARRYI NG OQUT THE I NVENTION In
the drawi ngs |i ke reference nuneral s’refer to like parts. Figures | to 3
show a trolley 1 for transporting palletised cargo. The trolley 1 has two

paral |l el spaced forks 2 each having two | oad supports 4, 5, a roller
housi ng 6 pi vot al IBEST MODEEFOR CARRYING QUTSIBBEINVENTBEONand rollers 7,

8, 9, 10, 11, 12 3 unted w thin each roll.er using 6. A connecting
frane 15 intercoﬁhé]@t‘gg‘flﬂgs ﬂ%ﬂ?&er’imgtnugwfaé%lr feef&a%g?P%lﬁﬁg trolley 1. A
control tower 16pidhadd Nt IUdv RkPI1ISF PFRAEanSHETHAE HEMHsEd carfo CTROGENSM] has t he
frame 15. A first pair of |load supports 4 is located at a front end of the

trol | eywp paredleh seased farksphieachohatingive lgasosupposs ids S| gcallet heysingee pitdidly
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5 of the other fork 2. en viewed in plan, each |oad support 4, 5 is of
oct agosantrelppwerr n bavingRefudiiple flgrags worppEReRisis cenggied 4o thetfipnge 1%2ach second
| oad support 5 has | . i o] i
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si dewalphi 023oad?uppoes 8 ipdddatedf betnetnwiad lfisst Phir Lond thdtresugndaufithe trbBey 0l Tley
housi ng. 6. Further_ structural walls 27, 28, 29, 30 jnterpediate the top 20
and0botltrgh sl seson S pairepilond shrpoi areef ystlauconsausion, anbths deadshpnRity 421

has a fl-gt, ?o%ggrﬁé sBidlly F8%or @@ﬁg{ﬂegggfﬁ&s 382 of et andisng HRpRLAl Y

from portion 0, a at” portio endihg fromranp portions
3 81 arikwdd8R pladDeabhdodd supbort dasl issoffpptagbisal dppeaearcbiown in detail in Figure

14. Each first | gad support_ .4 includes a top wall , .a bott wa| | t
shown) havi ng anR&F&EHREEOV HO WEFUESS Y 19e”-eaeh %ﬁcon%gﬁgisﬁﬁp%'t gg%sean@QvSaglg
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housi ng 6. Further structur 45,746, 47, 48 intermediate the top 20
andi5 botat jeuin v kidewalex22n25 findm wudofredd sallel 24nd6 2Bat REoCad ithegw1140 hoding 6.

oi denaite e aRtg SRRl UHaier e s dhe it £ Disar MAds2 APeerd fark
in si denahlafis 23 A09D62Fhe bottom wall 21 has a flat central portion 380, ramp portions 381, 382
extending upwardly from portion 380, and flat portions 383, 384 extending from ramp portions
381 and 382.
20 The first load supports 4 are shown in detail in Figure 14. Each first load support

4 includes a top wall 20, a bottom wall (not shown) having an opening through which the roller
housing 6 extends, as well as sidewalls 23,4 25 and end walls 24, 26 that surround the roller
housing 6. Further structural walls 45, 46, 47, 48 intermediate the top 20 and bottom walls
extend from end walls 24 and 26.
25 Casings 49, 50 containing spherical bearings 60, 61 are located within openings of
sidewalls 23 and 25. Identical casings and spherical bearings are located in sidewalls 23 and 25
of each second load support 5. The openings are clearly shown for load support 5 in Figures 6
and 7, and have been labeled with numerals 51 and 52.
As seen in Figure 1, a peripheral skirt 31, 32 extends between the top 20 and
30 bottom 21 walls and surrounds walls 23, 24, 25, 26, 27, 28, 29, 30, 45, 46, 47, 48. Brackets (not
shown) extend from the top 20 and bottom 21 walls, and sections of the skirt 31, 32 are

detachably attached thereto with screws. The skirt 31, 32 sections may be removed for ready



of each second | oad support 5. The openings are clearly shown for |oad
support 5 in Figures 6 and 7, and have been | abeled with nunerals 51 and
52. As sewp oBfecdebgure 1, a peripheral skirt 31, 32 extend®Chettmseon7the top
20 and 30 bottom 21 walls and surrounds walls 23, 24, 25, 26, 27, 28, 29,
30, 45, 46, 47, 48. Brackets (not shown) extend fromthe top 20 and bottom
21 walls, and sectl ons of the skirt 81, 32 are det achably attached thereto
with screws. The skirt 31, 32 sections nay be renoved for ready WO

03/ 068659 PCT/ AU03/00174 8 access to internal parts of the | oad supports
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(not shown), as ~"descri |er support 4. seen in Figure 5,
sti f f enjfngie rYleerl. Ehiekd ﬁ’ﬁﬂ’ﬁl m thulnes Bp@deffharsm@@l scemanwadl ar4ofpsimilae

d | oad t 5 Th s 20 of t ts 4, 5
T ot IopmAHEen 1 enepicf et th e gp srager e 10 i Fab ey REM AR duodpili $n g0
as the | oad %{H%gr&rﬁi g aétd?%?dev&a'ﬂ% d30%¢ ARQnARR QR ES SaPQadwalF 83, Bafgtes

spacer arns con steel plates fitted and wel ded toget her .
St dbnl esswatdéeland docksebahdet] 1r[\merrdlyhdn$@tq;hpomom of ke tskist 3y 32 (@sebélscéfdl)z 8s

oo e RS e BT SIS B R S0l s e 0, |

0ol 8 S o s 1S s e (e

94, 95, 96, 97 The top walls 20 of the load supports 4, 5 are slightly raised relative to the top
walls 71, 81 of the spacer arms 70, 80 as the load supports 4, 5 bear the load.

20 The load supports 4, 5 and spacer arms 70, 80 consist of steel plates fitted and
welded together. Stainless steel can be used for those parts of the trolley 1 exposed to corrosive
agents. The stiffening members 33, 85 each consist of a metal plate welded on its bottom edge to
the bottom walls 21, 72, 82.

As seen in Figures 1, 3, 22 and 23, the connecting frame 15 has three frame

25  members 90, 91, 92 extending between the forks 2, various frame members 93, 94, 95, 96, 97
extending parallel to the forks 2 between frame members 90, 91 and 92, and plates 98, 99.
Frame members 90, 91, 92, 93, 94, 95, 96 and 97 consist of metal beams and these are screwed
and/or welded to one another and to the sidewalls 84 of spacer arms 80. Frame members 90, 91
and 92 have end flanges 36 for bolting to sidewalls 84. Front 98 and rear plates 99 connect the

30  control tower 16 to frame members 91 and 92.

A pair of ground-contacting wheels 100 are connected to forked frames 102 with

pins 101, and the forked frames 102 are connected to frame members 92, 96 and 97.



extending parallel to the forks 2 between franme nenbers 90, 91 and 92, and
pl ates 98, 99. Frane nenbers 90, 91, 92, 93, 94, 95, 96 and 97 consi st of
met al beawe oaeBéshese are screwed and/or wel ded to one amoThdro3aod4to the
sidewal | s 84 of spacer arns 80. Franme nmenbers 90, 91 and 92 have end
flanges 36 for bolting to sidewalls 84. Front 98 and rear plates 99 connect
the 30 control tower 16 to frame mehbers 91 and 92. A pair of
ground-contacti ng wheels 100 are connected to forked franes 102 with pins
10 1, and the forked franmes 102 are connected to frame nmenbers 92, 96 and
97. WD 03/ 068659 RefTying 0emow1 Figured Fbflds riznd3nod 14 @iclyueler housing16 hap a 13
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t he | oath 144, pad & sinflepeaetaatiodet 1 Risrpithedup foked rmblebfarse 125, 136 prevent the
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the lifting cylinder 140 is pivotally nmounted thereto with a pin 14
pi st onntetbenfl 35,6l is pirinag te g kolled dousiagsidewalpl Lptld# lagd e demiercand dfeachpiiniroria 4

by way sggpo% nr{er:rLlﬁélr 1%”55 ?%jfsrf)%]rfegtcgggg rgylﬁﬂqtﬂ.' ng of the piston
20 Hydraulic lifting cylinders 140 extend and retract the rollers 7, 8, 9, 10, 11, 12, 13

in unison relative to the roller housing 6 such that the trolley 1 may be raised and lowered. A
bracket 141 extends from the roof 110 of the roller housing 6 and an end of the lifting cylinder
140 is pivotally mounted thereto with a pin 142. A piston 143 of the lifting cylinder 140 is
pivotally connected to pin 144 by way of pin 144 extending through an end ring of the piston
25  143. When the piston 143 of the lifting cylinder extends 140, the rollers 7, 8, 9, 10, 11, 12, 13
extend some 35 mm (as seen in Figures 12 and 13) relative to a fully retracted position (as seen
in Figures 10 and 11).
The forks 2 are shaped for insertion between the blocks of a single-decked pallet
and the load supports 4, 5 can raise the deckboards of the pallet. Figures 30, 31 and 32 show a
30  suitably configured pallet 250 for use with the trolley. The arrows shown in Figures 30 and 32
indicate entry points for the forks 2.
The trolley 1 may be propelled by a forklift truck. Tynes of a forklift truck (not



25 143. When the piston 143 of the lifting cylinder extends 140, the
rollers 7, 8, 9, 10, 11, 12, 13 extend sone 35 nrn (as seen in Figures 12
and 13) rwbagiogssseo a fully retracted position (as seen PCTRAWIMEw410 and
11). The forks 2 are shaped for insertion between the blocks of a

si ngl e-decked pallet and the |oad supports 4, 5 can raise the deckboards
of the pallet. Figures 30, 31 and 330show a 30 suitably configured pallet
250 for use with the trolley. The arrows shown in Figures 30 and 32
indicate entry points for the forks 2. The trolley |I nmay be propelled by a
forkl i fshownumky efizage opefings prvidadity spacerkerms GO anthe 3920686 99 tearolgyob/ BiF1 74
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The trol ey 1 has a steering systemfor steering both the front_and rear
roller 5 housi nghearollendl hay asstessingraystere farr gerringopath rthe Sipst apd repr roller
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and includes hydraulic _ steering Cyllé'i nders. 150 for Stﬁ ri n%(t he roller
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and the casing 50 is connected, to a istaon. 151 of the.steering.cylinder
150, Upeile siRermeomdidgtbes mof StRerdnilRal oS FPRitgEWE 1 SSEHE G BHo o
| ocat e i L hy I I i JEPQES t t g B0 &8inaBd bhi s
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conbr ol dpaeticahbeaingnbleis alshbcpied twaithi Ste ofenittge5 & red tiengpsing| Jhdepnn®tedetet &nds
an.8 mn, 20 str,oke

1ot § PRl 8 el BTy R o b S o
S0 Gl 0, B it v oornshysto o aibe
posi t i carmngémernt emiloles theutasiag)50piosilide ovithith éhe opening 51 in a controlled manner when
the piston 151 of the steering cylinder 150 extends and retracts. The piston 151 has an 8 mm
20 stroke. Whilst spherical bearing 60 and casing 50 are slidable by the piston 151, the other
spherical bearing 61 and casing 49, mounted within opening 52 at the other end of pin 116, are
not slidable.
The piston 151 is movable between three positions. In a mid (neutral) position the
roller housing 6 is steered straight, as see in Figure 14. In an extended position the roller housing
25 6 is steered left about 0.75 degrees relative to the mid position, as seen in Figure 16, and in a
retracted position the roller housing 6 is steered right about 0.75 degrees relative to the mid
position, as seen in Figure 15. f
Figures 17 to 21 show details of the hydraulic steering cylinder 150. The steering
cylinder 150 has a body 160 containing a large bore 161 and a small bore 162 (best seen in
30  Figure 21). A shoulder 163 is present at the point where the large bore 161 and the small bore
162 meet. Large bore 161 has a proximal end 164 at the shoulder 163 and a distal end 165.

Small bore 162 has a proximal end 166 and a distal end 167 at the shoulder 163. A large floating



roller housing 6 is steered straight, as see in Figure 14. In an extended
position the roller housing 25 6 is steered |eft about 0.75 degrees

rel ati ve wo oBleses? d position, as seen in Figure 16, and i RCa/A@Boacyed
position the roller housing 6 is steered right about 0.75 degrees relative
to the md position, as seen in Fig %e 15. Figures 17 to 21 show details
of the hydraulic steering cylinder 150. The steering cylinder 150 has a
body 160 containing a |arge bore 161 and a snall bore 162 (best seen in 30
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72

as the distal end 165 is vacated of hydraulic fluid, the shaft 169 extends 8 mm from within the
body 160. In order to return the piston 151 to the mid neutral position, hydraulic fluid is directed
to the distal end 165 via port 175, and large floating piston 168 is again forced against shoulder
163.

25 In order to retract the piston 151 and to steer the trolley 1 to the right, hydraulic
fluid is directed to the proximal end 164 of bore 161 via port 176, and hydraulic fluid within the
proximal end 166 of small bore 162 is directed to reservoir assembly 304 via port 177. The shaft
169 slides through large floating piston 168 and the piston 151 retracts 8 mm. To return the
piston 151 to the mid neutral position, hydraulic fluid is redirected to the proximal end 166 of

30 bore 162 via port 177, hydraulic fluid within the proximal end 164 of bore 161 is directed to
reservoir assembly 304 via port 176, and small piston 171 slides against large piston 168.

Figures 22, 23, 24, 25 and 26 show a pivotable wheel assembly 200 having the



163. 25 In order to retract the piston 151 and to steer the trolley | to
the right, hydraulic fluid is directed to the proximal end 164 of bore 161
via port Woe3/0essd hydraulic fluid within the proximl enecIsdoshowmal l
bore 162 is directed to reservoir assenbly 304 via port 177. The shaft 169
slides through large floating piston 168 and the piston 151 retracts 8 nun.
To return the piston 151 to the ni d2neut r al position, hydraulic fluid is
redirected to the proximal end 166 of 30 bore 162 via port 177, hydraulic
fluid within the proximl end 164 of bore 161 is directed to reservair
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The' el eiftliromiketed bytJick Plyykidp andeeraiss e dearn of dighethretighan apgeing ipplighs 110f egche
carri eqoch gupport 4. 5. The location of monitor 221 is approximately shown in Figures 5 and 7 by
20 numeral 390. It may also be necessary to provide the pallet 250 with openings 251 (as shown in
Figure 31) so as to not impede the light beam emitted by each monitor 220, 221.

The electronic control system enables the steering of the trolley 1 to be carried out
automatically or manually. The electronic control system automatically activates the steering
cylinders 150 to correct the direction of travel of the trolley 1 when a fork 2 has moved from a

25  pre-set distance from, say, a container sidewall. The pre-set distance is defined by a maximum
distance allowable from the container sidewall and a minimum distance allowable from the
container sidewall. Since containers are usually of constant width, only one container sidewall
need be monitored. For simplicity and cost, the monitors 220, 221 may only be mounted to a
single fork 2.

30 As seen in Figure 28, the electronic control system includes a control panel 500
and a display 260 for informing an operator of the trolley 1 of both the position of the trolley 1

relative to the container sidewall and that the correct direction of steering is being employed.
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battery, a DC notor riven punp unit powered by the battery, hydraulic

equi presdect fgwpekorFeyaIsesteying. conput er
Referring now to Figures 1 to 3, the control tower 16 has an upper compartment
20 290 for housing the display 260 and lower compartments 291 for housing a battery, a DC motor
driven pump unit powered by the battery, hydraulic equipment (as per Figure 29), computer
circuitry of the electronic control system, and the control panel 500. A cable 505 connects the
control panel 500 to circuitry within the control tower 16. Hydraulic hoses and electrical cables
(not shown) extend from the control tower 16 and within the spacer arms 70, 80 and between the
25  sidewalls 23, 25 and skirt 31, 32 of the load supports 4, 5 to each lifting cylinder 140, steering
cylinder 150 and monitor 220, 221.

Figure 29 is a hydraulic circuit diagram for the trolley 1 showing: a strainer 321; a
breather 320; a temperature/low oil sight glass 319; an accumulator dump valve 318; a 200 bar
pressure switch 317; a check valve 316; a pressure gauge 315; a flow control 314; a 75 bar

30  pressure switch 313; a 65 bar accumulator 312; steering cylinders 150; lifting cylinders 140; 280
bar counterbalance cartridges 309; a return filter 308; a 175 bar ‘pressure switch 307; a check

valve 306; a manifold 305; a reservoir assembly 304; directional controls 303; a 210 bar relief
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fluid pressure. #n order to raise a load, the punp unit 301 starts under no
pr essufdeasgistosed WA ¥ent r ol s 303a and 303g are closed using control
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the rollers 7, 8, 13 extend fromthe housing 16. The punp 20

uni t 3©Qntc<dmt3oam asd t3©3g are leqdl usangoc@d@ﬂ @andlridl, pydrgwlia Buidsther sreviedsl t¢ dhe
deter mh mg cﬂlnaéresslﬁH and the rollers 7, 8, 9, 10, 11, 12, 13 extend from the housing 16. The pump
20  unit 301 continues to run until a predetermined pressure is reached (as determined by pressure
switch 317), ensuring that the heaviest load is completely raised. In order to lower the load, the
pump unit 301 operates until a medium pressure is achieved and directional controls 303g and

303b are opened.
In use, a shipping container is positioned at an end of a loading platform. The
25 container and loading platform are aligned straight by a suitable positioning system. A reflector
guard, having a substantially identical profile as an internal sidewall of the container, is
positioned on the loading platform in the plane of the internal sidewall. As depicted in Figure
27, the electronic control system of the trolley 1 is programmed with the pre-set distance by
scanning the reflector guard 280 with the monitor 220 located at the first load support 4. Since
30 most container sidewalls are corrugated, the reflector guard 280 can have a corrugated profile,
and the programming of the pre-set distance will take into account the undulating surface.

Steering is achieved by periodically taking maximum and minimum sensor distance readings,



switch 317), ensuring that the heaviest load is conpletely raised. In order
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221 have noved too far  away fromthe sidewall, then one or nore a e£03or

red | i ghe display 268 ppeédre dectrankrecairebfysienpBull selectiappropriatedisriienat gt
N
copbai REJewall until the monitors 220, 221 sense that the fork 2 is once again at the pre-set distance.
Should a fork 2 have moved too close to the sidewall, then the electronic control system will
select appropriate directional controls 303 to actuate the steering cylinders 150 and to steer the
roller housings 6 away from the container sidewall until the monitors 220, 221 sense that the fork
2 is once again at the pre-set distance. A red light on the display 260 would indicate to the
25  operator to stop the trolley 1 immediately and to reverse out as a collision with the sidewall is
imminent.
With the cargo loaded within the container, the rollers 7, 8, 9, 10, 11, 12, 13 are
retracted and the forks 2 are withdrawn from the palletised cargo. The rotary encoder 201
differentiates between forward and reverse directions, and when reversing the trolley 1 out of the
30 container, the roller housings 6 are steered in an opposite direction to that when the trolley 1 is
being driven forwards.

The steering system enables a cargo-laden trolley to be accurately and
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into spherdcal bearings 60, 61 as described earlier such that the roller

housi ng O may pivot beneath the top plate 20 of the load support. 15 Six
carlbon- st eel r ol ISéx sabon-stegbollesnd)l, $02, 6@ 50460, PRG My b exaried Feaihe he

e e
rect angitheid He@hdeRloppéding S86wAR001TTER dhudeauhdutarrrallarcafided20end and retract
the carriage 620 Trvs?o gcirguelictrgmg %%0 Qgtlérslé 21% retract the carriage 620 relative to the housing
600 such that the trolley 1 may be raised and lowered. Rams 630 provide greater clearance
20  between the ground and the housing 600 as compared with lifting cylinder 140 illustrated in
Figures 10 to 13. A housing of each ram 630 is connected to roof 610 and a piston 632 of each
ram 630 is connected to a crosspiece 634 of carriage 620.
Details of the hydraulic rams 630 are shown in Figures 37 and 38. Each ram 630
has a body 660 containing a bore 661, a first piston 662 containing a bore 663, a second piston
25 664 containing a bore 665, and a third piston 666 (earlier referred to with numeral 632). The
pistons 662, 664 and 666 are slidable relative to the body 660 as well as to each other between a
fully retracted position (as shown in Figure 37) and a fully extended position (as shown in Figure
38). In the fully retracted position, piston 666 is retracted within bore 665, piston 664 is retracted
within bore 663, and piston 662 is retracted within bore 661. In the fully extended position, a
30  rim 685 of piston 662 abuts a shoulder 680 of body 660, a rim 686 of piston 664 abuts a shoulder
681 of piston 662, and a rim 683 of piston 666 abuts a shoulder 682 of piston 664.

First 670 and second 671 ports for hydraulic fluid extend to bore 661. When the
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620 is retracted within roller housing 600 as shown in Figures 33 and 34,

then t kegagpddyvbstodgeesdrie. conpl etel y engaged by the tongues 645. Wen
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20 rollers 601, 602, 603, 604, 605, 606. (The load-sharing suspension arrangement has been
omitted from Figures 33 to 36). Openings 700 in sidewalls 701 and 702 of the carriage 620 are
located adjacent the ends of the rollers 601, 602, 603, 604, 605, 606. A block 710 is slidably
mounted within each opening 700 and an end of each roller 601, 602, 603, 604, 605, 606 is
pinned thereto.

25 A hydraulic suspension cylinder 720 is located within each opening 700 above
rollers 601, 602, 603, 604, 605 and 606. A piston 721 of cylinder 720 is connected to block 710.
Hydraulic lines 722 interconnect all cylinders 720 of the roller housing 600 together in a static
condition. When a roller 601, 602, 603, 604, 605, 606 (or rollers) is placed under load, then the
respective pistons 721 retract and hydraulic fluid is transferred to cylinders 720 of the other

30 rollers 601, 602, 603, 604, 605, 606 via lines 722 until the pressure is transferred evenly between
the rollers 601, 602, 603, 604, 605, 606. Each piston 721 has a maximum stroke of 10 mm. The

load-sharing suspension arrangement improves load sharing on all rollers 601, 602, 603, 604,
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pistons 721 retract and hydraulic fluid is transferred to cylinders 720 of
t he ot lskipp®g cntdieers7d01A GO, 7H08xtendubetwoen adowling alatforas/S3xand ek 73he
pressure i.s transferred..evenly bhe e t he r. rs , ’
605,§ 6GEYiRg he KPUERR Ny esy‘@‘glpnrjfééiuf Tt To k‘%‘%‘a Cei?)g%‘;ﬁ"br‘?‘%é o ?%ﬁ%@%éw ng
suspensgkRRdMl¢, aNgay®s hytpleye srivead Ashsd dTghorng 752 1elslteiss 1@l brrab@merho 3,
604, WO 03/06§659_ CT/ AU03/ 00174 18 605, 606 and together with the rocking
mot i on 765 ferrpenpedtingrto peningspldlvncantainges 1t Haetwist lask arrapgemaentsytrSi cnpllg the

greater_vari.ations in. | i X 04 fl

O r egurap rraad st B WARCLEARTRANIE REGR BFfhe oRlnh 91 SBaBRu A RE
may be viight of thettdlled 1S MHepanPule Rnp ME2 shtwn inAigwod ] 7SRlesodpinalrl dst adjests a

| oadi ng E@gtforn1753,and truck 754 5 carr%ggg tge cpntq}ger ﬁSl The ranp
7530 rmyn keagthrasrthe rannimde2 anglepkinplinatign adiust anderths veight o therollerkbl e, it

may be hydraulic ) i ga&ﬂ : 1 :
arrangenents 75§wp%?q%%ﬁﬁ§89@ﬁSgggggé%%?ﬁgi OfH§ﬁ§m2§%¥%¥@§%f?%ﬁﬁw?ﬁgn,
twi st hesk acdi@oginenind vabbtiasahhe b header theyeto/ 5P fesoad skilled i shea | vaithwiut
inclination as _the height of the containera55¥ﬁchan es under the wepght of
the trdFpayng . ToRe Har treadl aropeniid7sanlihogh the ERYFOHER 435 | m?@1é§ko%i -and
al so adjusts 10 in length as the ranp's 752 angle of inclination adjusts
under the weight of the trolley 1. Wil st the above has been given by way
of 16l lustrati ve exanple of the invention, many nodifications and
variations may be made thereto by persons skilled in the art w thout
departing fromthe broad scope and anbit of the invention as herein set
forth. 15 WD 03/068659 PCT/ AU03/ 00174




19 CLAIMS 1. Atransport trolley having: at |east two interconnected,
paral l el , spaced forks each having at |least two | oad supports; 5 a roller
housi ng pWwoaBabdey9 connected to each said | oad support; an@CTradloB@e1s4 nount ed
wi thin each said roller housing, and when the trolley noves over uneven
ground, the or each roller housing piypts the rollers to maintain contact
with the ground. 2. The transport trdHIey of claim1, wherein the trolley
has two forks. 10 3. The transport trolley of claim1l, wherein each said
fork has two said | oad supports. 4. H?ﬁ E&§$sport trolley of claiml,
wherein each said | oad support has a ﬁ' |, a bottom wall having an
openi ng 1t hr oyghanpbosRrolics Bhdng:0l | er housing extends, and sidewalls and end
wal I's surrounding the roller housing. 5. The transport trolley of claim4,
wher ei n each sai daf kst &uppuercorngetedepariided, spaped foskie pach havBigsati least dwo doail ng
between the top and bottomwalls. 6. The transport trolley of claim4,

wher ei nSER%Ssaid rol | er housi ng has a pitched roof with sidewalls and end
wal | § extendi ng f kesNdrRuEiaghivotally toEndctcdts REH said Radl S¥ppoft; ghdi m 6, wherein
each said roller housing includes a pin extending through said sidewalls
of said roller hotelisigmanated ayidinseaghwaidirellgthopsisgr especti ve | oad support,

clarm 7, aher i n o AR EURNIANE e Dubt el exclind 8 f ERBRE okl afross

ret r act ithtgrol1B® tb @ldihin doatadt Witk tHe@réblagl. r ol | er housings. 9. The transport
trolley of claim8, wherein each said roller_ housing has a hydraulic
i fting2 cyl ilhgdiansport tiellayad claga 1y wihpistnsthp dtoller hasdodhaksd and retract ed

ting2 cyl . Béle | ct
Pl 1r “Rous AfoRee R LR Btn 'y PheBh Srn Sl e MERTA Rl

roll ers4to thefimnkgrat trolldyest dlaiantswissreinfeach pid ddadl supp@rohames topngall, cbottom
forked roller franes to said pair of sidewalls of the raller housing, 11

The t r an@ldiaving am onepingrthrough which a spicbralienhensing edendsand sidewalls and gndhwalls,

single gﬁ%%ﬁqﬁﬁgq%g$mﬁimagﬁ$ngle rearward roller, and a md-pair of

rollers. e transport trolley of claim21l, wherein each said roller
housi ng5has tlihe transfyet solleyndeclaeiondeehemi dakk saidllbad suppoct Hutthathasfagreripheral
T8RO S SRl o ot 01 €7 Of the rol Ter housing
pi vot.
6. The transport trolley of claim 4, wherein each said roller housing has a pitched roof with
sidewalls and end walls extending from the roof.
7. The transport trolley of claim 6, wherein each said roller housing includes a pin extending
through said sidewalls of said roller housing and said sidewalls of the respective load support,

20  and the roof may pivot relative to the pin.

8. The transport trolley of claim 7, wherein the load supports are height adjustable by
extending and retracting the rollers relative to the roller housings.

9. The transport trolley of claim 8, wherein each said roller housing has a hydraulic lifting
cylinder for moving the rollers between extended and retracted positions.

25 10. The transport trolley of claim 9, wherein each said roller housing has forked roller frames
and pins for connecting the rollers to the forked roller frames and for pivotally connecting the
forked roller frames to said pair of sidewalls of the roller housing.

11.  The transport trolley of claim 10, wherein each said roller housing has a single forward
roller, a single rearward roller, and a mid-pair of rollers.

30 12.  The transport trolley of claim 11, wherein each said roller housing has tie members

interconnecting the rollers such that when the mid-pair of rollers pivots, all of the rollers of the

roller housing pivot.



WO 03/ 068659 PCT/ AUO3/ 00174 20 13. The transport trolley of claim12,
wherein each said roller housing further has a pivotable tie support
menber exwordiosgysbet ween each said tie nmenber and a si dew&Cir/Adr3oecgé of the
roller housing. 14. The transport trolley of claim 12, wherein a housing
of the lifting cylinder is pivotally()5 connected to the roof and a piston
of the lifting cylinder is pivotally connected to a said pin connecting
the md-pair of rollers to their respective forked roller frames. 15. The

transport troIIey of claim 12, wherejin eac ajd.ro]l er furth has
three i@ er sThewaeertdipliey of Hain il W@F%&Aﬁ mﬁ]leh Ousi% r%%ﬁ%rq“%? ﬁﬂ?év&

| .
E Lg ey Jugﬂ)r@lxﬁ%‘}beé ‘é‘g%%ﬁxg tb?ﬁl]éé%l e%ﬁ?md’ﬁ@ rﬂe"ﬂ{lﬁf GRNASElRAN r@ofro? We RIMer O

rane. . The transport trolley of claim
6, wher}mugmg flrst said | oad support IS Iocated at a forward region of

each said fork and a second s rt is d at .a.centr.al

regi on G ealds w&apsport ft’&iﬁy of “?1h ’t"Y Fqng)?q?otuﬂn?rfg%ﬁh 1%@'151flerrﬁ§rpév?lxﬁlgél s
mougt e r tdrahé B¥tingl&/lindBeist fidoRPchnidcid! BYa 8fid Phdi m
17, g\/\hgjrogel?encttéelggohﬁlgarlo ?n %gignaa first mspgyclélr alrsrrll51 for H%r?am r?g 15al t hecﬂfll rst
| oad sLqmpmdtmgrtlwmidqpameﬁ:mﬁdrslto&mlsuwgme fotl@d ro¥ey franzassport trol | ey of

claim 18 rein each aid.fark. has a.sec arm ndi f

cach sah SoUBTESBAIGIRLth AT BB B P e E P e D
transpogohné&éagoqyegén&hﬁ;efg‘;@h wgerein each said fork has a stiffening
menber extending wthin each sal d spacer arm 20 21. The transport trolley

of cl aih. 19, Thetteameport sralley sdaiml.sphaein saidferks aveingrsedoacesed afa rephwyl ofghe 5

forklift Ilﬁhg’ ck at the rear end of the trolley. 22. The transport trolley of
cl dPm 2ol Y &iAmRTrEng o ork is substantially a mirror imge of the

ot her spd.d fHeKirandPort trolley of claim 6, wherein a first said load support is located at a forward

region of each said fork and a second said load support is located at a central region of each said
fork, and the trolley further has one or more wheels mounted to the rear end of the trolley.
18.  The transport trolley of claim 17, wherein each said fork has a first spacer arm for spacing

15  the first load support from the second load support.
19.  The transport trolley of claim 18, wherein each said fork has a second spacer arm
extending from each said second load support to the rear end of the trolley.
20.  The transport trolley of claim 19, wherein each said fork has a stiffening member
extending within each said spacer arm.

20 21.  The transport trolley of claim 19, wherein said second spacer arms have pockets for tynes
of a forklift truck at the rear end of the trolley.
22.  The transport trolley of claim 2, wherein one said fork is substantially a mirror image of

the other said fork.

25



