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FI ELD This invention relates to a trolley for transporting cargo. In

parti cul awp oBles658 nventi on concerns a trolley for transporCragopadiati sed
cargo into and out of a container. 5 BACKGROUND ART Trol |l eys for
transporting palletised cargo are knoi/vn. In practice there are

difficulties associated with |oading ctargo into and out of a shipping
container, particularly where |oads of about 30 tonnes and 12 min length
are invol ved. For instance e f LSj0jb i may be difficult to
steer a cargo-I|aden trol |%§TﬁMEﬁ§mﬁ$ﬂb§%%%Yng cont ai ner w thout
10 colliding with and damagi ng atficdeNRIAL FIELDE contai ner or damagi ng the
cargo. In order to mnimze the chance of a collision occurring, usually
there is a rel ati Thlsyinventiy cdlatey sneetrbléynentranshertingr egsgand i marticgharathver
sidewal I's, hut having such_.a |large.cle nce between both-si s and
the car ddeafighesega t lggﬁ%rﬁragpgqrﬁlég Pﬁ@é?ffcaﬂ%oaﬁ P %}}&)?Lﬁigf 8n1§é¥|%%11]ér. It is
thergfore an object of the preseghHWROUNID AT Provi de a transport trolley
that 15 overcones or at least mnimses a problemreferred to above.

DI SCLOSURE OF | NVENtleghl fac doangparting paletised searge pae tkngivng hdn prracicst there are

invention, there is provided.a transport . troll i.ng.:
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to the fiQIkSr aBOH 30808kRMH NT 18 Y6 leThi i€ vdiveg; Fai fisemes dupm pesrsvidibitingdt ed
to at |l east one of the forks for nonitoring the distance between the_ at

| east omenyf lor Hiffitwdt embteer a cafgerlpdan trelleysinihe stardardt 79 MYPRIBE COytamsH Withput

| ea one.si de | of .a container; .2 ri t L NOyt
oAb, S PuRET YR RO 28537 B SobUeT T SRR 8L SR Ser o
oper at i yghinmicOaReHhaet §fQ ddMEsih Sdcartaey, usmlly tiersisandlatibelydargy eleayntecmtwear
activating the drive system such that the noni toriﬁr;ig fork

Stem . may be .
mai nt ai flkgicaigo angiles- eomtaiefr Sidereds.fv ArTiRg sednt gk W‘V@en@ sidevally e
type of distance nonitor . | GEif@ni tor may 30 be, for
exanpl e,ang eLﬁafgoa%rS%?sc@lg @?’B%Eg%ﬁ%eﬁgtﬁg gg)lf?}ﬁoﬁ%t or1 may be, for exanple, a
phot oel ectri c sengois,th&bfle as objettaselic pesaninentiomtd plovale edraepabirolleuthht as
the KML series of

15  overcomes or at least minimises a problem referred to above.
DISCLOSURE OF INVENTION

According to a first aspect of the present invention, there is provided a transport

trolley having:
at least two interconnected, parallel, spaced forks;
20 ground-engaging rollers mounted to the forks; and
a steering system including:
distance monitors connected to at least one of the forks for monitoring the
distance between the at least one fork (hereafter referred to as the “monitoring fork™) and
at least one sidewall of a container;
25 a drive system for steering the rollers relative to the forks, and
an electronic control system, operatively connected to the distance
monitors and the drive system, for activating the drive system such that the monitoring
fork may be maintained at a pre-set distance from the container sidewall.
Any suitable type of distance monitor may be used. Each distance monitor may
30 be, for example, an ultrasonic sensor. [Each distance monitor may be, for example, a
photoelectric sensor, such as a laser sensor or an infrared sensor, such as the KMl series of

amplifier built-in analog sensors sold by Pepperl + Fuchs Australia Pty Ltd, or the WTA 24



anplifier built-in anal og sensors sold by Pepperl + Fuchs Australia Pty
Ltd, or the WTA 24 WD 03/ 068658 PCT/ AU03/ 00173 2 photoelectric proximty
swi t ches wDtoB/oensss og out put series (nodel nunmber WA 24- PRREOATUS6A)173 whi ch
is sold by Sick Pty Ltd. Details of the aforenmentioned distance nonitors
and other suitable distance nonitors nmay be found at the web sites
http://ww. pepperl -fLichs.com and h?ttp: [ ww. si ck. de/de/en.htm . 5 The
steering system nmay have two di stance nonitors connected to the nonitoring
fork for nmonitoring the distance between the nmonitoring fork and a single
si dewal Phajgeledie progimiy switchesvathegnglgyoutputiseries (midst awmberiyYhid 2A-PF20 I8Nt ed

to a fo t ni n fork and.a s nd di stanc nltor
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noni torj ng 10 f.ork. The distance nonitors nmay be connected to the fork in
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nonig ors connect t rk such, t.hat
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may be used. % the drive systemincludes hydraulic steering

cyl i ndefRtalpeLt Pg? 3 ﬁeﬁrﬁfoqhﬁfép%e m%mfﬂré% gwuntsel te adhrvird redion ef the aeqnitegng

cylind t S ion

The trofTopts €S PR PR RINERP s HEGRePRR) LirkRfor MARKAY Redich, B AL froufitp

st eer edfotlefMpreapdferably the ehs”tatccEenbrﬁtmi tiearonhéued thldad}Sup}SorSt cﬁ"ethedncrmt@hhg 20

Thedro%l ey may further have roller housings for containing the rollers.
housi ngs nmay be nmounted to the forks in any suitable way.

Preferably, each gal distaakd %orﬂ%ﬁsfn@ beh BcERYS thOGol! 1 syTRBY w?oalg :

said fork. Mre preferably, the rol ousi ngs are nounte to the
suppor tscedsatyhthef toolley, mwa\{erferth@ldlﬂmch owgiitogscanaycted sothb encmmmhg dorkarad her
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to a segemebrend of the nmounting pin. This arrangenent may steer the pin
about 0.75 degrees off centre. The piston may be connected to the nounting
pi 1S in any sui ta‘bﬂlsesmble deore sestamﬁlesteemmghha lhnélefsi relptivaitocthe 6ubnohap b sisaf
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fork. of each hydraulic steering cylinder may be movable between three positions, wherein in a mid
position the trolley is steered straight, in an extended position the trolley is steered left, and in a
retracted position the trolley is steered right.

20 The trolley may further have roller housings for containing the rollers. The roller
housings may be mounted to the forks in any suitable way. Preferably, each said roller housing
has a mounting pin for mounting to a said fork. More preferably, the roller housings are mounted
to the load supports of the forks, but the roller housings may also be mounted to other regions of
the forks.

25 A piston of a steering cylinder may be connected to a first end of a said mounting
pin and may move the first end relative to a second end of the mounting pin. This arrangement
may steer the pin about 0.75 degrees off centre. The piston may be connected to the mounting pin
in any suitable way. For example, both the first and second ends of the mounting pin may be
located within spherical bearings of the fork, and the spherical bearing at the first end may be

30  slidably mounted to the fork.

In another embodiment of the invention, a piston of a first steering cylinder may

be connected to a first end of a said mounting pin, and a piston of a second steering cylinder may



I n anot her enbodi nent of the invention, a piston of a first steering
cylinder may be connected to a first end of a said nounting pin, and a

pi ston ofwe@ 0seessitl st eering cylinder may WO 03/ 068658 PCTPADNI/0600173 3 be
connected to a second end of the mounting pin, and as one piston extends,
the other piston retracts. This arrangenent may steer the pin about 1.5
degrees off centre. Both the first aRd  second ends of the nmounti ng pin my
be | ocated within spherical bearings of the fork and both said spherical
bearings may be slidably nounted to the fork. 5 Preferably, each said

rol | er Wroemnagiedto avecomdrindonf the nfawnking gins andias ede awfcat@ﬁ@ncb, theaitherdiigomnce
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the steering of the trolley to be carried out automatically or manually.
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precision steering i s not necessary or when there is _a systens fault with

t he autdesied @dgne@ etlypt thaneoller beusitign iakthe entradpr @?@Y@ﬁﬂ‘?ﬂd@f efpipllesacl udes a
control panel dlgﬁ MR contrd Xﬁ&‘?efn?%’ X%@aﬁ?%@%@& of 1{&8 ufthHeXet {;;%Me&)e

i nformed of both e position o he nmonitorin ative

cont ai nat agiotewailly andaduedly. tHrefecabty, elﬂrt elehtromi ¢cmtrobfsy§etrﬁ ationgiticalybeitingtes
e Ioe The control panel and . dis y enaphl e the operator to steer
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comuni eadfeimpiot tn@ skeusprecision staering és ncoirrtececslsary @nevhensherg isva sgdtans fault with

t echnol gg such as.infrared light. The electronic control systemis
preferd PRYF sl e such that the pre-set distance may be inputted and

altered as neededrhepélé‘dct%?@!:&ltr&ﬂ% st&hepréﬁabw RIS o &nﬁBPgéﬁ’éi“Eﬁ@ c'H!

scanning a reflector guard of sui e profile wth the distance m)nl or at
t hd 5f orwiaarebyr agopmatﬁﬁof)fhetmdleyumyt ber 1ntﬁ(g'nfedrd£ boiththe rpkition tof theymanidorirgyfode

post 1 oned, o0l 9 0c, L SaLBINely Aol LD, Bl el e o donel L, ond
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al | onabl e di stance and a i ninmum al | owabl e di stance from the "contai ner
si dewaldontrol panel(s) and display(s) may be used. The control panel may be connected to circuitry
within a control tower of the trolley by a cable. Alternatively, the control panel may
20 communicate with a sensor within the control tower using wireless technology, such as infrared
light.

The electronic control system is preferably programmable such that the pre-set
distance may be inputted and altered as needed. Preferably, the pre-set distance is programmed
by scanning a reflector guard of suitable profile with the distance monitor at the forward region

25  of the monitoring fork. The reflector guard may be positioned outside the container and within
the plane of the sidewall, and the reﬂeotor guard may have a substantially identical profile to that
of the container sidewall.

The pre-set distance may be defined by a maximum allowable distance and a
minimum allowable distance from the container sidewall.

30 Since most container sidewalls are corrugated, the reflector guard may also be

corrugated, and the corrugated profile will be taken into account when programming the pre-set

distance for the distance monitor. Steering may be achieved by periodically taking maximum



30 Since nost container sidewalls are corrugated, the reflector guard may
al so be corrugated, and the corrugated profile wll be taken into account
when progwermiossyss he pre-set distance for the di stance mpeirtaan3/o@traeri ng
may be achi eved by periodically taking maxi mrum WO 03/ 068658 PCT/ AU03/ 00173
4 and m ni rum di st ance readi ngs, theg taki ng an average of those readings
and steering to a longitudinally ext'ending central plane of the
corrugations. If the trolley is being propelled by, say, a forklift, then
the reverse lights (or other type of warning device activated when
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ground-con er), and as the wheel rotates, the
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trolleys for transporting 18 in |dads will have three | oad supports per

f oflR. Pﬂ@febmablbyplwhm@mkedﬁagraarfqndaf’thedadleyupport and a second | oad

t. The f d d t t
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and the second [oad support is |ocated at the central or rearward region of

each <&y guitahlnumbertdidorke cBigiraldrndhe iphor hasitgolferkat ed at the central
region, then the éacﬁlfl)r%ymgaﬁa\;euz{ntyhs%rltable number of load supports. The number of load

20  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

25 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 the forward region of
each said fork and the second load support is located at the central or rearward region of each
said fork. If the second load support is located at the central region, then the trolley may further
have one or more ground-contacting wheels mounted to the tear end of the trolley.

30 Each fork may have a first spacer arm for spacing the first load support from the
second load support. The first spacer arm may be of any suitable size, length and construction, it

may be adjustable in length, and it may be detachably attachable to the first and/or second load



have one or nore ground-contacting wheels nounted to the rear end of the
trolley. 30 Each fork may have a first spacer armfor spacing the first

| oad suppwpto3fsssns t he second | oad support. The first spa®é€m/Admpooay be of
any suitable size, length and construction, it may be adjustable in

| ength, and it may be detachably attachable to the first and/ or second | oad
WO 03/ 068658 PCT/ AU03/ 00173 5 supports. The first spacer arm nmay have a
top wall, a bottomwall and sidewalls. The first spacer arm may, for

i nstance, consist of box steel. If necessary, a stiffening nmenber may

ext end PUPeiyh Tdgdst snaser agnay havenar ﬁomﬁvali r?ebwcrmtwab@u? sidpwalst The fines

second ééﬁggﬁﬁ{gg og(giﬁsgﬁg%gﬁng{sgowgt&g ude a second spacer arm extendi ng

fromthe secon redar end of the trolley. This arm may

be of any suit abll¢ nsésseary) € pgfifdnignthembonsiy ekich@mhroigh &y et pdbdrshAbi@ni n
| ength, and it may be detachably attachable to the second | oad support.
Pr ef er aBFJirstdead ssppeshtp s seeonddead SUBPSE similar construction to the first
spaggr arm and i I 0
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trolley has npre, than twg | oad sypports, .then each fork may _have
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second | oad supports of the oth fork. Preferably, each said |oad support
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rol | er housing exfepdsforRRd ki %M‘%J #la% B0 B¢ tW8ld sz.\;b@?fg%ﬁﬂéxﬁ&chtfﬁﬁ{ ful 'ner

housing. The top wall, when viewe rom above, Is pr y oct agona
shape. RyecEBddiionasgaccuppas.t may further have strengthening walls

internedi ate the top.and bottomwalls. The top wal.ls of .the first .and
second | oad suppo’tk{egﬁ%yarges%cf’{l@a}%c{j SURRNS ]F‘ﬁ%ptfei Pttanyasi‘ﬂéfa &ct -sfig apd
ar ms socdnbidlctione PRERFabSY, ehd\Afst Uil Sdcoh®@Bshd JOHEAES Aot siBsi tosdbiiibRathd the
support further includes a peripheral skirt extending between the top and

bottSom Hat ansl sevpred lord sepneesy of ane fark are subktaptiallyr motordmiabes of the fiest bsd seodd 25

wal I s and,inter L at |ls. One or nore sections of the skirt may be
det achglgg%sﬁpp rﬁngﬂegeto ﬁw%kd bottomwalls so that an interior of the | oad

support nay be adquefsdlly, chtle sdid abdeyppey iNAMEesta EPvER) 2 bLEMEH WAVhAGHORE OF
more Coor}r?%girhtgr{grréhzh fvs(/)hrich 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.

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

25  walls and intermediate walls. One or more sections of the skirt may be detachable from the top
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 such as the control panel and display, a motor, hydraulic
components, electronic components, a battery.

30 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

of any suitable construction. The connecting frame may have frame members extending between



containing, for exanple, controls such as the control panel and display, a
not or, hydraulic conponents, electronic conponents, a battery. 30 The

f orks nmaywba3iosress connected in any suitable way. The fork®cCaraaopoefar abl y

i nterconnected at the rear end of the trolley by a connecting franme. The
connecting frame may be of any suitable construction. The connecting frane
may have frane nenbers extendi ng between WO 03/ 068658 PCT/ AU03/ 00173 6 the
-forks and extending parallel to the forks. The frane nenbers may, for
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nunber of rollers may be nounted W|th| n each roIIer housi ng. Any

sui t abl éoqkﬂge of roller may be used. (The term"roller" as used hereln i's

to under st ood MOUS ")..The rollers
rrayhge mount ed |n§§£%gﬂ§18?ttha6%( &%\‘5\%§ b ‘133? Jért%rﬂfl%h Sai lﬁleYVBﬁsf %‘25%{? higousing
i ncl udeand suid eidewalld &fthé rapedivanshdiupBort,dind GRIWIRE hiah PitdI Selbie B mbﬁhddge
forked roller franmes and for connecting the forked roller frames to the

si dewal PE- &t thisyway, thy 1oler kg\singrpay pivol is agaekiegimotiombaneatls beven wall ofithd loadnd
rearwar g; é%% s of rollers are nounted w thin each roller housing. In
anot her odi nent, the forward- and rearward-pairs of rollers of each

rol | er housing arﬁny umsatb'lé niuaberf @firoH el Gh#, bombented arGat Sachabll@ Housi C'Any
roli§r T‘% reducﬁe amount of damage to t he ground over which t
trolq eyStablesyge o ’iﬁ’lﬁl‘e@aiéh%tlﬁ‘élr (Ehiedean noler” as aiser herein ig o bﬂ)ursiers@oqda@ b@mg or

25 embod eare o L an (et euRHrkOThe 9BHeS by N BURRICH D HiRRR §e
r ear war Breferhblgy ¢achrldlla Imudmg pmludasfforl@ﬂlre]rla frames and pins for connectlng the rollers
to the forked roller frames and for connecting the forked roller frames to the sidewalls of the
roller housing.

20 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
roller housing has one or more additional rollers (idlers) for load sharing purposes. In a preferred

25  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
suitable way. Preferably, the load supports are height adjustable by extending and retracting the
rollers relative to the roller housings. To this end, each roller housing preferably includes forked

30  roller frames that are pivotally connected to the sidewalls of the roller housing.

The rollers may be extended and retracted by any suitable mechanism. Preferably,

each said roller housing includes a hydraulic lifting cylinder for moving the rollers between



The hei ght of the |oad supports nay be adjustable and this may be achieved
in any suitable way. Preferably, the |oad supports are hei ght adjustable
by extendwOog3mersss etracting the rollers relative to the PeotiAg3f@Isi ngs.
To this end, each roller housing preferably includes forked 30 roller
frames that are pivotally connected tg the sidewalls of the roller housing.
The rollers may be extended and retracted by any suitable nmechanism
Preferably, each said roller housing includes a hydraulic lifting cylinder
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to load t trolTey wth cargo, orks may be positioned between bl ocks
15 of a pallet cafhyitrfley ataychavetglesstue Jentdrefe donfithihgr Bkt Atdadchag Ak FEIN;

and in oqrder lift the palletised cargo the rollers my be noved to the
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of the pgh e baRll ey may have a motor such that the trolley is
sel f - propeF%?en%o h% notor may be located at the rear end of the trolley.

The not or may powéa otdlaetoﬁya&ﬁmltrotbley ifi thi daggogﬂielfnﬂ:emy &@oan@némbet%aebﬁoalgs
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forkli findyheqbcatdd 4t tRe £BA4NA. of TREHrSIMYK I Thetmdtbriaky Bwer the hydraulic lifting cylinders
20  and the steering cylinders. Alternatively, the trolley may be propelled manually or by any vehicle
having 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
25  trolley, and/or the trolley may be coupled to a forklift truck with a chain. The forklift truck or
crane may power the hydraulic and electrical systems of the trolley. Preferably, the display is
housed by the control tower and is visible to an operator of the forklift truck, and the control

panel is operable from within the forklift truck

BRIEF DESCRIPTION OF DRAWINGS

30 Figure 1 is a front isometric view of a transport trolley (with some details omitted)

according to an embodiment of the invention;

Figure 2 is a side elevation view of the trolley of Figure 1 (with some details



crane may power the hydraulic and electrical systens of the trolley.
Preferably, the display is housed by the control tower and is visible to
an oper atwp oofoegohe forklift truck, and the control panel PC3/Adpeoalibe from
within the forklift track BRI EF DESCRI PTI ON OF DRAWNGS 30 Figure | is a
front isonetric view of a transport tgolley (with sone details omtted)
according to an enbodi nent of the invention; Figure 2 is a side el evation
view of the trolley of Figure 1 (with some details WO 03/ 068658

PCT/ AUO3/ O 3..0omtted i,.t h frant, end of the trolley raised relative to
a rear 8%%(]535 “flﬂ’ean%rf”glelné?ﬁ itﬁﬂk‘@ r%‘squregtlﬁ?WW%Wdcﬁfﬂtl%Eoﬁeryél ley of Figure
| (Wi th sonme det arisroMstd Ml viewdfIsd Solfe : i IIE% of part
of the trolley of ﬁll—ﬁlgr;ureS Iﬁmglﬁ r ai sedOI a@g@g@%&@ggﬁ%gg@ﬁ%y |gu?’e 5is
a part detail ed tBizupi Areprésentsdfond end aiewsoxbasiugipbe trodéy ohEigtireol ivdyn edised

Figure 15 Figure ks a part detail ed side elevation view of Figure 5;
Fi gure %:i)iagd V‘ﬁ%{??(bc}m ailed side elevation view of Figure 5 but rotated 180

degrizes about t hpighes 5 20ntmal d¥hARE; tofd Qldni WIS fesir fbaﬁesh?%ér?gf : eg!}] %A{?f

Figure 7; Fig-are 9 is a transverse sectional view taken rough A
of Fi guF@u!Tv‘, > Figure 10 is a detailed top plan view of a roller housing and
a retracted

rollers of the tr .of Eigure.l.mth the rollers inp

position; Figure ig}u%ly%lsgap&gt%%ﬂ:egsﬁd’leg ev. ﬁl?—{\l/‘é‘te‘(v(ﬂﬁ%ﬁué of Figure 10; 15
Figure 12 is the BRue Af Fpgticaildd HEd elevdtdonthiéy bOFlg@ES5 bt @%t%ims@%es
posi tion; 13 is a detailed side elevation view of Figure 12; Figure

Fi qure
14 is aa]?%‘ﬁﬁlel%@élz?@ﬁlﬁﬁ% view chiefly of a front | oad support and roller
hougj ng of the trpig[)fey% af, déia?l?gl%n%ﬁwze&ﬁéﬁgged straight; Figure 15 is the
u S

sane as Figure 14 e rolTer "housing eing steered to the 20 right;

Figure 16 is the Bigme %S afia@svesselséetiorial viaer taiednl tRfoubB BRinB A -MSofl¥@iurg 55t eer ed
tothe left; Figure 17 s a detailed side elevation view of a édraulic

steering cyl i ndertigire; Hiis & deipiledyior piprview ofiagaler housipg api golles oBthegralley

det ai | egh 500l Gl YRbAGs ¥ £YtQEtel 848N 1 7

Figure 11 is a detailed side elevation view of Figure 10;
15 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;
Figure 15 is the same as Figure 14 but the roller housing is being steered to the
20 ° 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
trolley shown in Figure 1;
25 Figure 18 is a detailed front elevation view of Figure 17;
Figure 19 is a detailed rear elevation view of Figure 17;
Figure 20 is a partly detailed exploded plan view of Figure 17;
Figure 21 is a detailed side elevation view of a cylinder housing of the hydraulic
steering cylinder shown in Figure 17;
30 Figure 22 is a detailed plan view of a rear part of the trolley of Figure 1,
Figure 23 is a sectional side elevation view taken through plane A-A of Figure 22;

Figure 24 is a detailed side elevation view of an incremental rotary encoder and



Figure 19 is a detailed rear elevation view of Figure 17; Figure 20 is a
partly detail ed expl oded plan view of Figure t7; Figure 21 is a detailed

si de el evxDioan68s58wW of a cylinder housing of the hydraul i ®CT8tt®80011§)
cylinder showmn in Figure 17; 30 Figure 22 is a detailed plan view of a rear
part of the trolley of Figure 1, Fi gy e 23 is a sectional side elevation

vi ew taken through plane A-A of Figure 22; Figure 24 is a detailed side

el evation view of an increnental rotary encoder and WD 03/ 068658

PCT/ AU03/0Q173 el assemhly of the trolley of Figure 1; Figure 25 is a
det ai | eﬁﬁ?%ﬁsiﬂ“’:h%’\é\?&%t@ ewfﬁgéezﬁ; Figure 26 is a partly cross sectioned
end view of Fi gurﬁg%zsﬁggldgﬁﬂggtdgﬁ)lﬁl FiERFRE hize 300W Ng how a di stance

nonitor of a steering system of the trolley of Figure | operates; Figure
28 shows a cont r oFigpeerifl is apartlyi spisayctivhed bad viewl dfdyguwé 24 gure 1; Figure 29
is a hydraulic cifrcuit,diagramfor the trolley of Figure . Figure 30 is a

A F
part detailed frolEUE 245 SHEDRES VIS By ddisthpge MEwtQy r?%t‘:‘*? g SEFPBPL of

Fi gy e the t@86Qb8FRArd Pogdtategibodi nent of the invention; 10 Figure 31 is a
detail ed side elevation view of part of the pallet of Figure 30; Figure 32

is a detailed pl aniguicgd§ hows heopizélipanelahd Hisglayef 3t rdleywf #¥igBe is a det ai | ed

to | an vi ew of rt ff. a.roller .nousi.ng f h r ol of, Figure |
acgofdi ng to anotLEnlla ee%blgaihx@rﬁph%?ﬂ(iuﬁedl?ﬁwﬁﬁtéﬁ?rogmoéﬁém;e&,| ers are shown
ina retracted pRigidd 3Wis alfarthdettile Rt bisvaiodetiewlogd pailsteothaeith gk iRy Of

Figure 33, Figure 35 is the same as Figure 33 but with the rollers in an
ext ende?f Iiewietl, appording i aneengmdingent of ghelinventios; de el evation vi ew of Fi gure

35;4Figure 37 is & i i f. a .aul .c_ram of e r0l | er  housi ng
show; in Figure ﬁ%ﬁggﬁgtgﬁécﬁyﬂé;elf g%t%g{lég OEB%# ?%ﬁ?a@% oéergjx}reeﬁ(}% shows
the hydraulic ranFighreR2dundetddedrplian view &f thelbhljet oX Fpelesh; posi tion;  Figure
39 is a detailed plan view of @grt of the roller housing and rollers shown

in Figure 33; Filjgre Yoisiadegnileditap kg oW eof ewne st roHer/auings fop fettrafeytaie
roller ﬂQHr%' Pgac@&girfgoiol Sother S ih St F&g{ﬁ% %nggﬁtioﬁ,n And the rollers are shown in a
retracted position;
15 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
Figure 33 when in a fully retracted position;
20 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
shown in Figure 33; and

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

BEST MODES FOR CARRYING OUT THE INVENTION
In the drawings like reference numerals refer to like parts.
Figures 1 to 3 show a trolley 1 for transporting palletised cargo. The trolley 1 has
30  two parallel spaced forks 2 each having two load supports 4, 5, a roller housing 6 pivotally
connected to each load support 4, 5, and rollers 7, 8, 9, 10, 11, 12, 13 mounted within each roller

housing 6. A connecting frame 15 interconnects the forks 2 at a rear end of the trolley 1. A



25 Figure 41 depicts the trolley of Figure 33 being driven into a shipping
contai ner. BEST MODES FOR CARRYI NG OQUT THE | NVENTION I n the drawi ngs |ike
ref erencewpuwamesabs refer to like parts. Figures | to 3 shearauosedl7ay | for
transporting palletised cargo. The trolley | has 30 two parallel spaced
forks 2 each having two | oad supportsy4, 5, a roller housing 6 pivotally
connected to each | oad support 4, 5, 'and rollers 7, 8, 9, 10, 11, 12, 13
nmounted within each roller housing 6. A connecting frane 15 interconnects
the forks 2 at a rear .end of the trolley 1. A.WD 03/068658 PCT/ 3/ 00173
10 cont FORIQLAQRET 1?2?‘%‘“3% 11?{%@?%?@@?%?%835»68%}1}3{%8%? ﬁi,e fa@echnect ed to

the frame 15. A fiarglst pal bf Bhd k@RS YRPRICASA 4t 4 ohCGRtFThAtolRy 1 Mdta LBchOf
the trolley | and a second pair of |oad supports 5 is |ocated between the

first pakirof leaddsupherts 843 lasateddietwaen the kst epir ¥ anthihe redrrepd of therttobeye bnbhes
pairs of. | gad supports .are.of .simlar caonstruction, .and th oad_suppoyt
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4, 550f of Bfe Rirkeraré Stitstaditial¥ @lirroNVin@isBslof theRbaNsupPak 4] Dafihs WARS ForkD. Whérs
of octagonal appearance. Referring now chiefly to Figures 5 to 9, each

second Visaxtdduplror each lopgssuapesd, wslaf octagonad appeatagge-wal | 21 havi ng an

openi ng 22 throug i.ch the,raller. housi ng, 6_extend s . well.as pai

of o doval 15 29, 3O ndIRieY 1 Bl £, TS0 1o St B 3 B R o
housi ng 26, a B&tonuival el 1Bk ngChwpshin¥ab tisodgh whkkth t2Ox0lRPhouRiRy @dérts Cast el 40P
20 and bottomwalls 21 extend from _ end walls 24 and 26. The bottomwall 21

has a f Rdtaircehsidewallfodd.i hanbe, paprapfpesoellhad. 2@ that sgmround thegllaghoysieg 61 v

fr ophport. LN I [ . t ' 0 kans
L R e S e R
Each fi esd watiend4 sd@Rer The botte ivatll 2idies; aflitaenital por26h 380, kahp @ortivak 138( 382
shown) having an openi_ng through which the roller_ housing 6 extends, as
wel | as e¥iepdiig upwaphy fiom pergor ndOvaind ot partions 38R a8 84 erteisding romerapg) pastions
housi ng46; af(y%fer structural walls 45, 46, 47, 49 internediate the top 20
and botfomwall's extend fromend walls 24 and 26. Casings 49, 50

cont ai ni ng spheri Tht finedoddngppaifs 4 6k shoenlindataddn Widuné id.0oBeach fixgsloadl supidrt

sid l1s 23 and 25. ntjical casings. and herical bearing re | ocated
T8 GedanudS pavab iy b%%hwg{ié%ﬁ&hmhﬁgfa%m Ppapner OB oHpip egole
clearly ngheyw 6f QfiedaQask SRAPRT didedvalld B! QYrER &id FAk 24, 20 ehaPUGoBRERE! BRE ed
with nunerals 51 and 52. As seen in Figure 1, a peripheral skirt 31, 32
ext ends hbedingén Finther sprudbrad neblls st 4onv 2,14 hvantesneainate s topu2@l sndvbbttem28allP 4,
25, 26, 27, .28, 29, 319 45, %6, 47, 48. Brackets (not
extend from end walls’'24 and 26.
Casings 49, 50 containing spherical bearings 60, 61 are located within openings of
20  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
bottom 21 walls and surrounds walls 23, 24, 25, 26, 27, 28, 29, 30, 45, 46, 47, 48. Brackets (not
25 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
access to internal parts of the load supports 4, 5.
Referring now to Figures 1 to 3 and 14, a first spacer arm 70 spaces the first load
support 4 from the second load support 5. The first spacer arms 70 of each fork 2 are of similar
30  construction, each having a top wall 71, a bottom wall 72 and a pair of sidewalls 73, 74. As seen

in Figure 14, an end portion 75 of each sidewall 73, 74 flares outwardly and locks behind
inwardly directed portions 43 of the skirt 31, 32 of load support 4. Portions 75 are welded to



25 shown) extend fromthe top 20 and bottom 21 walls, and sections of the
skirt 31, 32 are detachably attached thereto with screws. The skirt 31, 32
sect i ons waysbesssenoved for ready access to internal parPSTHUBAE 78 oad
supports 4, 5. Referring nowto Figures 1 to 3 and 14, a first spacer arm
70 spaces the first load support 4 fromthe second | oad support 5. The
first spacer arns 70 of each fork 2 ale of similar 30 constructi on, each
having a top wall 71, a bottomwall 72 and a pair of sidewalls 73, 74. As
seen in Figure 14, an end portion 75 of each sidewall 73, 74 flares -

out war dPSrtigng 43.oEesotbenends ofi sidewallsy7 dinde?4 extepd ptangpide 2815129 and Hkpf toad],
32 of '%ﬁgﬁ%@%ﬁeldgﬂ& L (r}ial?%gs\rﬁgﬁ@kg d to WO 03/068658 PCT/ AUO3/ 00173

portions er en i and 74 extend al ongsi de walls

29 and 30 of | oadAs sespdamigireand and 6, weliffadng megivdr B8 kkierds ﬂﬁ(ﬁ%h"_ﬂrﬁﬂb?@c&)-
As seen in_Figures 14 and 5, a stiffeni ngﬁrrenber 33 extends through first

spacer arr i fromrengd kit qlethe fipst losd support f fasend wall26 apibs secondilepdeyperhll 26
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Fi gur esofl theotrdley TheTlsiedoshowpas Migaesrs 803, afte @kosd Bpdcdr arr® 86 tardl 6 kidiiildr O
one another and to the first spacer arns 70 in .that they each have a top
wal | 8 onsguctis:te ops dethergmddn dhadizsh spaces arays J8\ia thad they cagnhaves tepavalildils pon

of eac i I I t yarad! : i i I
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f or | oadhtsapliprand 4doclésbeatamd inwarklygdirectéd psttioht exfi thg skiniddr 385(nek tshowehs), as

W thin , space rm80 tq end wall 24 of the seco | oad support 5. The top

maI1Ibs A5 SE Dochahis o @agﬁapﬁogt 4, 45 seR l%hg@lrﬁ ?W&gﬁr‘%n% St §3/ extensistvhiEhin o p

wal I's 7 c%]arﬂfSOttQ%né%ﬂQﬁ ot is ZQndl%Qdégalphﬂ%.' oad supports 4, 5 bear the
elo 4, 5 anc? ms 70,

load. T ad supports 4, spacer 80 consist of steel plates
fitted and 15 wellgewptwabst 2(kpf 18t lahd lseg®rtstde &l are alightdy cessed khtive bote tpart s

of the trolley. I osed to rrosive ents. T tiffening nmenbers 33,
85 eachwélg%JéI’§t1 Ogﬁ‘)é%pgr‘?tr ﬁImi)?@tgg a\sﬁl:%]I{ed]é’agg‘IPpP?tybgg?%ﬁl;‘eel&@‘gl tg t he bzttom
wal l's 21, 72, 82-Th%310§@%ﬁp15d’1'1554,933§1—1@c§ Es;%ceﬁam%zﬂﬁr% Sobsist BE seONRISERS idd laha e

15 has three frame nmenbers 90, : extendi ng between the forks 2,
varliSousweldadreogetheh éitaingss ste€l4an 98 used forglose20rte of gredireltpyplaexiose totwriokiore

morher 4905 g7 sBHaNgs e ok St nen daErel PR Rlva onihnal teerase

are scrigweditomReigni1vel g@ed to one another and to the sidewalls 84 of spacer
arms 80. Frame nmenbers 90, 91 and 92 have end flanges 36 for bolting to
sidewal | s 84. Froht s&® wnbigueasr .ph.al2 9nd @3¢ denewneeting fremat Fohast dger traget o

frame nEODSLS ol oPh 8dending between the forks 2, various frame members 93, 94, 95, 96, 97
20  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
control tower 16 to frame members 91 and 92.
25 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.
Referring now to Figures 10, 11, 12, 13 and 14, each roller housing 6 has a
slightly pitched roof 110, a pair of end walls 111, 112 and a pair of sidewalls 113, 114. A bush
115 is located at each sidewall 113, 114. A pin 116 extends through the bushes 115 and into the
30  spherical bearings 60, 61 such that the roller housing 6 may pivot beneath the top plate 20 of the
load support 4, 5.
Each roller housing 6 has carbon-steel rollers 7, 8, 9, 10, 11, 12, 13 that may be



25 A pair of ground-contacting wheels 100 are connected to forked franes
102 with pins 10 1, and the forked franes 102 are connected to franme
menbers 9O 9668askl 97. Referring now to Figures 10, 11, 1PCTIYo0aMel7i4, each
roller housing 6 has a slightly pitched roof 110, a pair of end walls I

11, 112 and a pair of sidewalls 113, %14. A bush 115 is |ocated at each
sidewal | 113, 114. A pin 116 ext ends! hr ough the bushes 115 and into the 30
spherical bearings 60, 61 such that the roller housing 6 may pivot beneath

the top plate 20 of the |oad support 4, 5. Each roller hou3|g? 6 has
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relative to the.ro OuS] 6 such thetrolley 1 may be raised and
| over edUPROT W&WEH%HE fo tk?rﬁoflhg | 10 of the roller housing 6

and an end of thqﬂrdraﬁncrl%ﬁg/bj(mﬂ%fs 14%%11%1 a%\fe&a%'t thé rBRUE el éh@rﬁf QoW ih a
pi n 142. A piston 143 of the fting cylinder i's pivotally connetted
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rel at i vieoti@ psivétally Ynd’lﬁftddat%él%d) RaGi 4 ipaD 14{ASASAGOn 148 JTi e NEEnd Oy1aier 140 .is The
forks 2 are shaped for insertion between the blocks of a single-decked

pal | et preatdlly pennesigd te Mpdi4 8y avaymoicpin 1d4iexéending tewvkhsarand wfg efhibe pastort .
Fi gur eslllngﬁ)é}m tﬁ@%ls%&q ﬂ‘f’&‘ fhe lifting cylinder extends 140, the rollers 7, 8, 9, 10, 11, 12, 13

20  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
suitably configured pallet 250 for use with the trolley. " The arrows shown in Figures 30 and 32

25  indicate entry points for the forks 2.

The trolley 1 may be propelled by a forklift truck. Tynes of a forklift truck (not
shown) may engage openings provided by spacer arms 80 at the rear end of the trolley 1. The
forklift truck may be further chained or otherwise secured to the trolley 1 so that the trolley 1
may be pulled in reverse.

30 The trolley 1 has a steering system for steering both the front and rear roller
housings 6, and for steering the front roller housings 6 independently of the rear roller housings

6. The steering system includes: a drive system for actually turning the roller housings 6; distance
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21 showolenhausingdf is steererhstraight, ias sestin &igung 14y In ancrsitentlsd positien de seliar hgusing

6 is steered left about 0.75 degrees relative to the mid position, as seen in Figure 16, and in a

20  retracted position the roller housing 6 is steered right about 0.75 degrees relative to the mid
position, as seen in Figure 15.

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
Figure 21). A shoulder 163 is present at the point where the large bore 161 and the small bore

25 162 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
piston 168 moves slidably on a shaft 169 within large bore 161 between the shoulder 163 and a
gland 170 at the distal end 165 of the bore 161. A small piston 171, located within in small bore
162, is connected to an end of shaft 169. The small piston 171 moves slidably within the small

30  bore 162 between the large piston 168 and an end wall 172 of the body 160. The shaft 169
moves slidably through part of the small bore 162, large bore 161 and gland 170. The shaft 169

has been referred to earlier as piston 151. O-rings extending about shaft 169 and pistons 168 and
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reservorr assenbllr\{ o?c?eé% t\o/ 'SP %ﬁe I%Zt%h l-gl?eana ch)i fs%eer the trolley 1 to the right, hydraulic

20  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
bore 162 via port 177, hydraulic fluid within the proximal end 164 of bore 161 is directed to

25  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
incremental rotary encoder 201 (model number RIB-50-0500-Z-T, marketed by Bell Electronics).
As a ground-contacting wheel 202 of the wheel assembly 200 rotates, a drive shaft 203 rotates
the encoder 201 and the encoder 201 signals the direction of travel and the distance covered by
30 the trolley 1. By knowing the diameter of the wheel 202, the encoder 201 also enables the speed
of the trolley 1 to be calculated. These parameters may be displayed on a display of the

electronic control system.
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20  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.
As seen in Figure 28, the electronic control system includes a control panel 500
25  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.
The control panel 500 also enables the operator to steer the trolley 1 manually. This may be of
importance when precision steering is not necessary or when there is a systems fault with the
automatic steering of the trolley 1.
30 The display 260 has a top row 261 of coloured lights (“R” for red, “A” for amber,
“G” for green) that illuminate to indicate the position of monitor 220 in relation to the container

sidewall. The display 260 has a bottom row 262 of coloured lights which illuminate to indicate
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sidewalls 23, 25 and skirt 31, 32 of the load supports 4, 5 to each lifting cylinder 140, steering
20  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
pressure switch 313; a 65 bar accumulator 312; steering cylinders 150; lifting cylinders 140; 280

25  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
valve 302; and, a 250 bar pump unit 301.

When power is applied to the trolley 1, the pump unit 301 starts under no pressure

by directional control 303g freely circulating hydraulic fluid back to the reservoir assembly 304
30  until directional control 303g is closed by its solenoid. Pressure switches 307, 313 and 317
automatically activate the pump unit 301 to pressurise the accumulator 312 to a preset pressure.

When the pressure within the accumulator 312 falls to a predetermined value, then the pump unit
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shi pping container is positioned at an end of a loading platform The
In use, a shipping container is positioned at an end of a loading platform. The

container and loading platform are aligned straight by a suitable positioning system. A reflector
20 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
most container sidewalls are corrugated, the reflector guard 280 can have a corrugated profile,
25 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,
then taking an average of those readings and steering to a longitudinally extending central plane

281 of the corrugations.
A 2 m single-decked pallet 250 laden with cargo, such as the pallet 250 shown in
30  Figures 30, 31 and 32, is next positioned accurately on the loading platform. With the rollers 7,
8,9, 10, 11, 12, 13 retracted, the forks 2 are driven between the blocks of the pallet 250 such that
the monitors 220, 221 align with openings 251 of the pallet 250. The rollers 7, 8, 9, 10, 11, 12,
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account, the' un at i rface. Steering is hi eve riodi.cal |
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aver aggnAf extchoss) toRAGFRESarNHaysheefé it 8 1chdl oTABbKtBDithaleky ext endi ng
central plane 281 of the corrugations. A 2 in single-decked pallet 250
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he

t r 40el dho vertaingesidawalk iymeniered bever ohtheddispipy &90. hshauld ghesmppitprs 7200
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si gnal thddisplag 60 @nd cheeladtramlic synsiob syt wiilh geletteppropnibe direotiomwl contstlefd3

activates the steerjing cylinders 150 to s%eer tgle roller houc{[ssicyﬁ‘?gs 6 so
that ederRchst thersterme gdinders lpmnd o siers the rellerdiougings Qricwar {ChRtainer
cont ai j I int i i, tHOiL l.aLi . 0
The. confis R EHR the mEAROROBOL P ol FBR TnREL 10k oPED aecke bt I8 (AL et
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cont rolsegg?qut? d%%‘ft@é\é\f %HP@B}E A% iSEﬁ‘?g‘Pg %&ﬁ‘f‘%&% ggosﬁlfgewt %eeéict{‘%at e
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container sidewall until the nonitors 220, 221 sense that the fork 2 is
once agaisomte adagn pt thespe-sdi distance . A 16d Sgbubu the flisplay 26Raweuldundidate do the ose

toth i d 1, t t | ectr.onj trol t i 1. t . .
appr oprPSTERIder e 1 a0 oG oo SRS oot SRt Silison R sidaael s
angot o jsisgéntt he roller housings 6 away fromthe container sidewall until

the nonitors 220, 221 sense that the fork
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

container, the roller housings 6 are steered in an opposite direction to that when the trolley 1 is
25  being driven forwards.

The steering system enables a cargo-laden trolley to be accurately and
automatically steered within the confines of a cargo container, within about 15 mm of the
container sidewalls. The invention is particularly suitable for loads up to about 30 tonnes and 12
m in length. Hence, the present invention overcomes the difficulties with steering a cargo-laden

30 trolley manually within the confines of a shipping container and minimizes the problem of
inefficient utilisation of the container.

The pivotable roller housings 6 ensure that the rollers 7, 8, 9, 10, 11, 12, 13



2 is once again at the pre-set distance. Ared light on the display 260
woul d indicate to the operator to stop the trolley 1 imediately and to
reverse oWD 0asesasgol lision with the sidewall is 20 inmm n@aT/AVBHT78 he
cargo |l oaded within the container, the rollers 7, 8, 9, 10, 11, 12, 13 are
retracted and the forks 2 are withdrawn fromthe pal | eti sed cargo. The
rotary encoder 201 differentiates bé?ween forward and reverse directions,
and when reversing the trolley |I out of the container, the roller hou3|ngs
6 are steered in an opposite direction to that when the trolle IS
bei ng diitipéain tortagirsish thergrowndeatralhigmes atdeim thisapayeavescomzasdhe p@bém of @mdvey to

be accu onat | eered wthin the confines of a cargo
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is particularly spigtui@bB3e th a0 illoasse pit bPa ablRk thodéng G00QEd 881RrsLE01, '602' 603,

I ength. Hence, the present invention overcones the difficulties with
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vei ght ¢gssiibadinaelics sueht thahthggollprdrpusing o irpay Rivel benaethdhe tppdiaiel 20 of ghe logd 33
to 40 |§5,"lp5§%rate part of a roller housing 600 and rollers 601, 602, 603,
604, 60 6 for trolley |I according to another enbodi nent of the

i nvention. Each r&kloarbon&témbmllemgmn(ﬁoﬁasoa G| gos, I@O6thﬁbedxtéﬁm§‘d $38, tha
pai r. of end |1's 611, 612 and a pajr sidewal | s 61

614. A pin 616
ext1é]ndsh‘1uﬁ]|n8 R and Paelyqesiarted lméhe %qw%ré?f}r Ate r@iﬂ%ﬁ%é(ﬁb@&r 65@56%@ 6061
as desgxdfadneand fp%ﬁﬁg[ao \érQl‘?stﬁlh%i S’Msx%taﬂ faaefcgag.i 5% p' vot Dbeneath

the top plate 20 o support ers 601, 602,
603, 604, 605, GOBNmThydrbldlmtrstﬁdédxfend) and i‘tdfracﬂiﬁe baviagan 6P GRGtiaa t thahbliying
retract into.th ing 600, The rollers 60 602, 603, 604, 605, 606
ext end @@t W h'ﬁ‘)tpﬁjﬁ ﬂ}ysfawab? Laisgghand 7§Zveé?d ﬁ@%é%@m%ﬁl@ Zighier clegrnes age
620. Tweurhryes @l drbudPiRd BROnGs Oi1fiy to
t he housi ng 60(%r sLllchh t hat %ﬁieg @pﬁooﬁ&s%&ﬁ%@&%&fg@g }2{?{%& 1(%\}%?/elrl egtlrﬁéia\ﬁ?
630 Spr igares ¢ ¢ad 2r Achwn@ﬁ@aclbmé% ist ctwngrtemnxiroaﬁdl(b el & pisRonrgp 2648 aals
conpar

housi ngrag’f\%g)é%ﬁm{l%ﬁliggéo %Cﬁloggpg%ﬁ#ggtoglaér?%é% 6d6|1(r)] iﬁdF:aggir gtsoﬁOGE‘,g (%1? egch
ram 630 i s conneqb&shls &f Be HHARER RGR BV ar®kh&ah il PBEr29- and 38. Each ram 630
has a body 660 containing a bore 661, a first piston 662 containing a bore 663, a second piston
664 containing a bore 665, and a third piston 666 (earlier referred to with numeral 632). The
20  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
rim 685 of piston 662 abuts a shoulder 680 of body 660, a rim 686 of piston 664 abuts a shoulder
25 681 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
piston 632 is fully retracted, a third port 672 extends between bore 661 and bore 663, and a
fourth port 673 extends between bore 663 and bore 665. In order to fully extend piston 632,
hydraulic fluid is delivered to bore 661 via port 670, and each of bores 661, 663 and 665 fills
30  with hydraulic fluid. In order to fully retract piston 632, hydraulic fluid is withdrawn from bores
661, 663 and 665 via port 670, after which hydraulic fluid is introduced to bores 661, 663 and
665 via ports 671, 672 and 673.



Details of the hydraulic rans 630 are shown in Figures 37 and 38. Each rain
630 has a body 660 containing a bore 661, a first piston 662 containing a
bore 663,wW@ 036685581 pi ston 664 containing a bore 665, andP&aTtAli0BM01IBE St on
666 (earlier referred to with nuneral 632). The 20 pistons 662, 664 and 666
are slidable relative to the body 66Q as well as to each other between a
fully retracted position (as shown i 0Figure 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 wthin bore 663,
and piston 662 i SPuetorthe dey bapring aetsoridhesms 39 ¢n dheipinahilisy tevyiegand high
positio I 8 f Rl 6 ts..a . s | der 0. of Lim
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pi st on @GnGagedPshetvedhalt detenddZandireRh@édpostmhs. Fhe $hided 84@ e 1se40Md shdvin
ports for hydraulic_fluid extend to bore 661. \Wen the piston 632 is fully
r et r act8Paringfigyres 3bHand 872 Vextienh guids ansieles A8 ivPHed ihepriagetemd veridca

f t h .
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and eactngde 545 esteffihg 166G3rdanetr@d guidel Se@Bebdh [Yshosinki grodvedi alis dhggideler
to fully retract pi.ston 632, hydraulic f&%id is wthdrawn frombores 661,

663 andM®BBeRPH f56Five BrrotongRasedoniivide myEPsiI 940 pLirRd 042 ekt plosinitlat lepath,
bor es : - Vi r _ .

PCT] AR G810 BBoTRE 1 FRBe inep B, b AORGL b0 R setpoip,
i nabi | i Whet oamiiagch&2(aindetidctgal wishideollerddading Holas devar infFigeesd 3T and 34, ehenetheli ng
gui,des 640, 641, 642 are . used for iding t rriage 6 bet ween .t he
D aaoniey S CowRlefib prsged by e (e ot 5 A6 b asthags 62 A SHERA A
part i oy A h . : iage
520 and oot e s BE R o R B D R g B e PO A0 IR AT
gui de nmghgadsbyBhOtomguesd4d. have a tongue 645 extendi ng towards verti cal

gui de nmenber 641... osin rogves .646 of i de. menber .641 receive_.th

t ongues 645. cuid%éﬁg%ggﬁgd%ﬂd§w821“8ﬁ6=%Egﬁégéﬂ%&S%%ﬁ?$%?aF@ﬁ§FﬁFtﬁﬁﬁ e
gui de BT 6@4%0RS 663, 8! o2l gpag @H’i&l(ﬁajsﬂﬁjr{%ﬁ&%ﬁsﬂﬂ%ﬁﬁ@nﬁﬁ? Hagteesen
set points. en carriage 620 is retracted withinroller housing 600 as
shdwn iomitted froasTFggreadd t8436).t Rpaninge 7AQingridewealls 764 6nd 762 of tip! errdey RAgaged

by the ,to es 64 When [iage j e r i,thin. raller :
nousi nd B00" SaRER terthen of Tt FAF 8T, 002 8% Bty GBEL A ek afavty
parti althyunteh gatigdedth dpeRideoT@USS] 64 2nd f GHEILEIRY 6AMJ6ED) 3004, 6D5PBDE +is @
| oad- shari ng suspension arrangenent for the rollers 601, 602, 603, 604,

605, 608@n%hﬂﬁﬁﬂooad-sharing suspensi on arrangenment has been 15 omitted

I:;(r)m Zigguggg gf’etﬁ h;’c?l)aulicqg%f)ieﬂsqgn 7c919nciep 7§b q? \f\é%lale%i Vzgﬁinae%gh Z)%gni?lé 758 Gbove
20  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
rollers 601, 602, 603, 604, 605, 606 via lines 722 until the pressure is transferred evenly between

25  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,

605, 606 and together with the rocking motion of the roller housing 600 enables the trolley 1 to
negotiated greater variations in loading ramp and container floor angles and ground irregularities.
Figure 41 depicts how the trolley 1 carrying a load 750 may be driven into a

30  shipping container 751. A ramp 752 extends between a loading platform 753 and truck 754
carrying the container 751. The ramp 752 may be, for instance, a drawbridge or telescopically

extendable, it may be hydraulically driven. An end of the ramp 752 has twist lock arrangements



| ocat ed adj acent the ends of the rollers 601, 602, 603, 604, 605, 606. A
bl ock 710 is slidably nounted within each opening 700 and an end of each
roll er 60X0 0808865603, 604, 605, 606 is pinned thereto. APGFMNEGIIIG3
suspensi on cylinder 720 is |ocated within each opening 700 above 20
rollers 601, 602, 603, 604, 605 and 6. A piston 721 of cylinder 720 is
connected to block 710. Hydraulic |Ifhes 722 interconnect all cylinders 720
of the roller housing 600 together in a static condition. Wen a roller
601, 602, 603, 604, 605, 606 {or roIJer%ﬁlis pl aced wi der |oad, then the

r espect 13scfopreansadngoperings et the santaipgr A4 i Eher vastdogksarrangemenis 763 enable the
cylind 7 f the. [ o 3 , 18606 Vi I nes
752 unceie e Brosh I8 Rge of B 8 B i o€ e ¥uer B e oot

602, 608eightsf, th&Rblley60)6Theneticutirstmp 762 shbvas iaFigaxei 4T tdéscopie afd alko adfikts The
| oad-sharing suspensi on arrangenent |nproves |load sharing on all rollers

601, 602 lerpiinas hogamps(52 agle ohelindisaadiystsynder thesveige iof the trdleydn of t he
rol et nousi ng_SORAARE Shold st B lofent vy Ray BPARLEANRLBRER! &t HJAhLL"S
in l'oading ranp and contal ner floor "angl es and ground irregul arities.

Fi gur e manydepidificatibvartdheariatiohd ey |becandey thegeta byosetsons Gkitey ihehel nitvefthduit o
a 30 shipping container 751. Ara 752 extends hetween a | oadi ng pl atform
753 an e&?ﬁﬁtﬂeﬁ%mthe%&?aﬁmpgapﬁéﬂ%ﬁ?ﬁ!@ﬁ@%ﬂ?@sﬁ%wnﬁ%@rﬂvsz may be, for

i nstance, a drawbridge or telescopically extendable, it may be
hydraulically driven. An end of the ramp 752 has tw st | ock arrangenents WO
03/ 068658 PCT/ AU03/ 00173 21 755 for connecting to openings of the
coqbainer 751. The twi st | ock arrangenents 755 enable the ranp 752 to
adj't'st its angle of inclination as the height of the container 751 changes
under the weight of the trolley 1. The particular rarnp 752 shown in
Figure 41 is telescopic and also adjusts in length as the ranp's 752 angl e
of inclination adjusts under the weight of the trolley 1. 5 Wilst the
above has been given by way of illustrative exanple of the invention, nany
nodi fications and variations may be made thereto by persons skilled in the
art without departing fromthe broad scope and anbit of the invention as
herein set forth. 10 WD 03/068658 PCT/ AU03/00173 22 CLAIMS 1. A
transport trolley having: at |least two interconnected, parallel, spaced
forks; ground-engaging rollers nmounted to the forks; and



5 a steering systemincluding: distance nonitors connected to at |east one
of the forks for nonitoring the distance between the at |east one fork
(hereaft eworngfesssed to as the "nonitoring fork™) and at [Peastuoenel7si dewal |
of a container; a drive systemfor steering the rollers relative to the
forks, and 10 an electronic control system operatively connected to the

di stance nonitors and the drive syst for activating the drive system
such that the nonitoring fork may be nmaintained at a pre-set distance from
the container sidewall. 2. The transport trolley of claim1, wherein the

steering system has two di stance noni bAIMSpunted to the nonitori ng fork,
for monigtoringy di s et ween the nonitoring fork and a 15 single
sai d sidewal | or k(l)e con?gllsxflleg. 3. The transport trolley of claim2,
wherein a first sat Bashtsbaneromeiddopalelngpandédtbrtss a forward regi on of
the nmonitoring fork an%g a s.ecorhtde sai d désttsn e nmonitor is nounted to a
central or rear wA P EGEBESFOCHEDRBHP B)r'ﬁgorkﬁr%@.d 4. The transport

trol ey of claim 3, agr el dled RIS ance nonitors are connected to load 20
supports of the nonitoring fork. 5.7 The transport trolley of claim]l,
wher ei n each said di st alit@crmminitors ¢smectghtat aidbast bné of the dorkefor rhonifthiag the

transport trolle f.claim3, wherein the drive system jngludes, hydrauli
steering cy%ﬁ%‘%ﬁegﬁf‘ﬁ%ﬁl tg‘% ddpast pre fgk (hpea EF%W%@:O@S t{‘%gnf’%lm{‘é?g fgggﬁ’?‘n he
transport traklday @k stdedlallofa cHi&ie;n @ piston of each said hydraulic

steering cylinder is novable between three positions, wherein in a md

position the trolley i< divesysem sonsiteying the rollars relesivetodbefpbsiand on t he
trokhey is steered left, and in a retracted position the trolley. is steered
ri gh{). 8. The transpor f}gfjtf(fnéf/ % %8F aﬁypﬁem,fmegﬁgppyhggwte%mt@ etrhehglﬁéaf‘ﬁegs

cont ai ni ng sahc¢hifodd hed theadifle HaeM, S sbtivAidLihe hﬁH/%isF}ﬁtellﬂasﬁch tRRYRAS hidglitBiify
for mounting to said fork. 30 9. The transport trolley of claim38, wherein
a pi ston of dotkgnay by weintavepdey Riphetest distanse fivatthegonteimensif¢wall. end of a said

nounting pin Frst end.relative to a secqnd.end.of the .
nount i ng' pi n%%gg%ggég% é%‘r‘? IREEB?V (515rf1f§%hezg§eefﬁlg 8m§}1’a§1r§‘§'80¢88a‘109611?1§§9r%f
cl ai m 9 masiesdeionthb efdhitoiag ffokSor adaliteeeO R ERdscetbetived B WdHiRging Foik Bdea
Ioc%ed wi thin spherical bearings of the fork, and the spherical bearing at

t hel?i r singleaid sidewal] efbthe gompingt ed to the fork. .

3. The transport trolley of claim 2, wherein a first said distance monitor is mounted to a
forward region of the monitoring fork and a second said distance monitor is mounted to a central
or rearward region of the monitoring fork.

4. The transport trolley of claim 3, wherein the distance monitors are connected to load

20  supports of the monitoring fork.

5. The transport trolley of claim 1, wherein each said distance monitor is a photoelectric
Sensor.
6. The transport trolley of claim 3, wherein the drive system includes hydraulic steering

cylinders that steer the rollers relative to the forks.

25 7. The transport trolley of claim 6, wherein a piston of each said hydraulic steering cylinder
is movable between three positions, wherein in a mid position the trolley is steered straight, in an
extended position the trolley is steered left, and in a retracted position the trolley is steered right.
8. The transport trolley of claim 7 further having roller housings containing said rollers and
each said roller housing has a mounting pin for mounting to said fork.

30 o The transport trolley of claim 8, wherein a piston of a said steering cylinder is connected
to a first end of a said mounting pin and moves the first end relative to a second end of the

mounting pin.



11. The transport trolley of claim8, wherein a piston of a first said
steering cylinder is 5 connected to a first end of a said nounting pin,
and a pi swon30686a88 second said steering cylinder is conne®CEALB0G73econd
end of the nounting pin, and as one said piston extends, the other said
piston retracts. 12. The transport t§plley of claim1l, wherein both the
first and second ends of the nounting pin are |ocated wthin spherical
bearings of the fork and both said spherical bearings are slidably 10

ted ot k. .13, Th Qb im 8, i
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i ndepenglgnid cafed Wighif Ophepical budfih oot e firkpanbibrsaherizal bedingat therfagi axd isf

the trolley. 14. The transport trolley of claim13, wherein the roller
housi ngdidably ne@mirstiodbe faskl oad 15 supports of the forks. 15. The transport

troll ey, of im1 [ &1 . el I.C : :
st eeri o The SepuoffoRy sk Ui £ g Bh s FREHL B <SR! SN A E by s
The 5 r agvsipeditd t0 #Eite¥n®bf &lsaitl Acunting eirgiand b ipist@l efd seond said steerlg syntiants
automatically activates the drive systemto correct .the dirgct'on of
travel ennegied t¢ aiseesnduindrot; the mAWLRE Pith gnd 28 ong SRR RS eYds: therpthee said
pre.-setpigtl;?\ﬁtr&pa%@&f romthe container sidewall. 17. The transport trolley of
claim1 erein the electronic control systemincludes a control panel
and di spg.ay Thetraipoanrobiegbétiaim 1, wheeinrtwith the first dndfsecamelcbnd$ obthiemaeunging
position of the monitoring fork relativye to . the container.sidewall ..

Phat |t hisn ges osied g e SPisHCbogRRssrat A 106k pb AT BRPBY i DSBS arosliasly
trapspop bt @td 8X @l ¢l @i m 17, wherein the control panel and display enable
the operator to steer the trolley manually. 19. The transport trolley of

cl ai m 113.wheTké trafigpertetadiel rofelaim Bp mtherdin thestollen hansinge gt tharfabyaed regiont plathet he

pre-set distance can be adjusted.. 20. The transport trolley of .claim

wher ei ntr‘g#‘é( R stRer '@‘t“%ﬁ%@erﬁﬂé{ of the ol céls}r’&ﬁ@g&'ﬂé?fﬂ?tﬁgar f"ébW%Q r%gl%%l%m
allomab%@k%[stance and a m ni num al | owabl e di stance fromthe contai ner
sidewal | . 21. The transport trolley of claim3, wherein the pre-set

di st anckt.i s Phodgraspoed trbiles ofehimgl OVIN3¢i0 666 3811 eCIpysnEs/ 2@ reenecied tp load
ref) ector uar{:l of. suitable profile with the distance nonitor at the

for rd“%@gﬁ%ﬂ %?f@%@ monitoring fork, wherein the reflector guard is

positioped ogfSiflgsidie tedBY fN@4inANd Wihdkdih "thé Mectronic control system enables the

steering of the trolley to be carried out automatically or manually.
16.  The transport trolley of claim 1, wherein the electronic control system automatically
activates the drive system to correct the direction of travel of the trolley when the monitoring

20  fork has moved from the pre-set distance from the container sidewall.
17.  The transport trolley of claim 1, wherein the electronic control system includes a control
panel and display whereby an operator of the trolley is informed of both the position of the
monitoring fork relative to the container sidewall and that the correct direction of steering is
being employed.

25 18. The transport trolley of claim 17, wherein the control panel and display enable the
operator to steer the trolley manually.
19.  The transport trolley of claim 1, wherein the electronic control system is programmable
so that the pre-set distance can be adjusted.
20.  The transport trolley of claim 1, wherein the pre-set distance is a distance range defined

30 by a maximum allowable distance and a minimum allowable distance from the container
sidewall.

21.  The transport trolley of claim 3, wherein the pre-set distance is programmed by scanning



pl ane of the container sidewall. 22. The transport trolley of claim21
wherein the reflector guard has a substantially identical 5 profile tb
that of tWe osostess ner sidewal l. 23. The transport troll ey Pofi/Adloaoem722
wherein the reflector guard is corrugated and the corrugated profile’is
taken into account when progranm ng jfre pre-set distance for the distance
monitor. 24. The transport trolley of claim23, wherein steering is

achi eved by periodically taking 10 naxi mrum and m ni num di stance readi ngs,

t hen takin an ave f. .t hos I
extendlfhée Wt’fr%‘larci)logﬁ}éﬁ tpﬁ%ﬁgogﬁgga ?los?@ge?g ih(rehg tt?%gglﬁ%a&fgﬁ%?lﬁggﬁgfy
clai m I fused herrohawimngeianné rlceepuald it positipnehoaside thepeomtinersing witlhinribet ed
to the electronic control systemfor coordination therewith. 26. The
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corrugated profile is taken into account when programming the pre-set distance for the distance
monitor.
24.  The transport trolley of claim 23, wherein steering is achieved by periodically taking
10  maximum and minimum distance readings, then taking an average of those readings and steering
to a longitudinally extending central plane of the corrugations.
25.  The transport trolley of claim 1 further having an incremental rotary encoder operatively
connected to the electronic control system for coordination therewith.
26.  The transport trolley of claim 25, wherein the encoder is connected to a ground-
15  contacting wheel of the trolley.
27.  The transport trolley of claim 26, wherein said ground-contacting wheel is pivotable out
of contact with the ground.
28.  The transport trolley of claim 25, wherein data from the encoder is displayed on a display

of the electronic control system.
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