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;TECHNI CAL FI ELD This invention relates to wheel ed | oad
transporters and is applicable particularly, but not excl usively,
to wheeled |l oad transporters for use in the transportation and transfer

5 of palletised aircraft freight units. BACKGROUND ART

Typical air cargo facilities utilise "fixed integrated" handling equi pnent
for noving and storing the heavy fragile aircraft containers.
Wthin these handling systens the met hod of transporting and
mani pul ati ng the containers involves a conbination of rail 10 or track

nmounted transfer vehicles, transfer conveyors, orientation decks and

WHEELED LOAD TRANSPORTER

TECHNICAL FIELD

This invention relates to wheeled load transporters and is applicable particularly, but
not exclusively, to wheeled load transporters for use in the transportation and transfer

5  of palletised aircraft freight units.
BACKGROUND ART .

Typical air cargo facilities utilise "fixed integrated" handling equipment for moving

and storing the heavy fragile aircraft containers. Within these handling systems the
method of transporting and manipulating the containers involves a combination of rail

10 or track mounted transfer vehicles, transfer conveyors, orientation decks and
~turntables. The niachinery is fixed in place and linked together to facilitate the

movement of containers across the equipment system.

" Such systems wherein the machinery is fixed in place, pose limitations on cargo
handling in that the container can only be moved along specific pathways to fixed
15 transfer stations. Moreover there is a wastage in equipment in that specific equipment

is only used at the time of container transfer at the specific location.
- OBIECT

It is an object of th.e- present invention to provide a wheeled load transporter which
addresses the above limitations, or one which will at least provide the public with a

20 useful choice.

STATEMENT OF INVENTION
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turntabl es. The machinery is fixed in place and |inked together to

facilitaye okisios novenment of containers across the ReWRRRIssSYSt em
Such systenms wherein the machinery is fixed in place, pose limtations on
cargo handling in that the cont ai @er can only be noved al ong
specific pathways to fixed transfer stations. Mreover there is a

the tinme of contain rans at t ecific |l ocation.

It is an obj egangorteh énchudisg at léastvthrdei gxnuﬁ&eplgagmgjbad catrgirigeatheedsicht least a
transporter which addr esses I tati on or one whi ch
will at |east fistofisaid ‘E’“Ré"lsp'ERng & stiefab %mf‘?"‘?gl E%qtl @nd @h Eﬁaﬁtea second of said
STATEMENT OF SUBSTI TUTE
SHEET %&%‘}i%@} a castormg wheel not being capable of bemg driven.
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Accor di ng 50 dreomlingrtotannther hspept eﬁthntpmsnntanwmwntthmes provided\vd whdeled load
wheel ed

wast age in qucpgqamegr u? édéa?s&%l??%?fthg @géé'nmﬁ tion there is 'proViiéd &%@S%ET

‘transporter including at least three ground engaging load carrying wheels, at least a

first and a third of said wheels being steerable about respective substantially vertical

axes, and steering means operable to steer said first and thlrd wheels such that when

the first wheel is turned in a clockwise direction about the vertical axis thereof the

- 10 third wheel is turned in an anti-clockwise direction about the vertical axis thereof and .
| vice versa, and in which at least a second of said wheels is not capable of being

driven.

Preferably the first and third wheels are drivable wheels. The second wheel may be a

castoring wheel.

15 Convenienﬂy, the second wheel is positioned outside any vertical plane passing
" through both of the first and third wheels.

Advantageously, the first and third wheels can each be turned through a steering angle
between 90 degrees and 180 degrees.

Preferably the first and third wheels at one end of the steering angle through which
20 they may be turned are substantially parallel.

Conveniently, at least one of the first and third wheels is brakable for additional
transporter steering purpoées, independently of the other of the first and third wheels.
. Both of the first and third wheels may be brakable independently of the other.

Advantageously, a control position is provided on the transporter for a driver thereof,
25 the control position including driving and/or braking and/or steering cpntrols. Two of
the control positions may be provided each having one of more of the controls, the

control positions being spaced apart at opposite ends of the transporter.
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‘t'ransport ' ding at | east three ground engagi ng | oad carryi ng wheel s,
_at | east ?046%8‘]’& first of said wheels being a steerabl e aFEI/NZSNBGS
dheel "and-at | east a second of said eel s being a castoring wheel
not bei ng capabl e of being driven. 5 According to another aspect of

t he present invi,nttj on there is provided a wheel ed | oad transporter

i ncl udi ng at | eddeferabhadhe;prbeth of the goniep!linesisions aveyioeatedvineer Bear at verticad tplane
first and a thir i m’h out respective
substantial ly vetfr?rtolB %Pﬁ sgeemg%é&es, Qgiﬁ%taggggﬁ ‘&B&ﬁ)ﬁéans operable to steer
said first and third wheels such that when the first wheel is
turned in a cl odocoriinglta 2fitrthen asgeovdf the énventibh Eledre Mrﬁviﬂb&ﬁ@ﬂfeeleﬂ%ansﬁ&ter
third wheel is turncf:d i q qagn ant i -cI_(%c_kvvi se direction about the vertica

axi s thereof andpcluding aloag camrying platform havying dispesed alongedhe lengthstiereof] inspacedd
wheel's is not cagnakdih firask d pre&iinl : Preferably the |
first and third wheel sﬂ,fz’iF1 ari ygllgadv%rggngga%ﬁ%ms?e%%wa’ mggj{orrflggp:nggoramovmg
cast ori ng wheel the load slong GhHMatfonmtthglcoﬁvleyoﬁmemd:emg%ﬁnddsanﬂ%ﬁip?b@ Hefsponse

outside any vertical .pl.ane, passjng ~ . through both of theTirst a
third wheel s. tos1gnal€frgm,tgﬁ QagdgEssnge detpetion tneansand t hird wheel s can each

be turned through a steering angle . bet ween 90 degrees and 180

degr ees. | [o s ls_at. one end of .the
steering angl e tA ﬁrcgtggﬂge%%%h&hgg {ﬁfeﬁgrfgﬂiet lﬂ &éﬁﬂ@g @Frg 1S ByQY iaamhf‘ged
paral | el . transpoctes; cincledirigya lead kanyging Gilstferin compfisingta pRrallthi Sfdpovi&sl S

I's brakabl e éor e}fe%tdl ,onél ) . transporter steering purposes;

i ndependent 1§ of® GVRRIE ips foryard and revense diseqtionsyhmonated thereon byBoteansof

the first and thi;pstadia th ' | endently of the other.

Advant ageousl y, J cont §§+&p05|_te¥ngt_€a§&(goﬁig\% {algg%gr{a\sﬁ of Y%f)‘i)rsﬂéf"qq@ﬁ being

driver thereof, arranged in groups such that a container may be moved in longitudinal and transverse
directions and rotated about a vertical axis by powering appropriate rollers in said
groups. The platform may also be provided with low friction support means for

15  providing a low friction support for a container as it is moved relative to the platform.

According to yet another aspect of the present invention there is provided a wheeled
transporter, substantially as described above, incorporating a servo controlled steering
system for steering of said first and third wheels, said steering system comprising; a
first and second hydraulic ram with piston rods thereof (which may form part of a
20 common piston rod) connected together, for providing power to steer said first wheel
and third wheels simuitaneously but in opposite directions, a servo valve for
controlling hydraulic fluid to said hydraulic rams mounted so as to move with said
piston rods, and linkage means connected at one point to an opeiating member of said
servo valve and operated by an input from a steering column to produce relative
.25  movement between said operating member and said servo valve to operate said valve
to allow hydraulic fluid to flow to one or other of said hydraulic rams, and thus move

said servo valve in a direction to reduce said relative movement.

According to another aspect of the present invention there is provided a control
system for providing a control output; comprising a linkage assembly having a base

30 frame, a first pivot mount and at least two second pivot mounts movably located
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25 the control position including driving and/or braking and/or steering

control s.. Two of the control positions may be provpgfsizeeeieavi ng
one of n¥®¥MBN4 e controls, the control positions being spaced

apart at.opposite ends of the transporter. 4 -

SUBSTI TUTE SHEET WO 96/ 03304

PCT/ NZ95/ 00065 . . ' s ach vivetally and
Pref erably, thé'elﬁPV‘bd:Phs%q f{-ﬂ'ge CIB%IPP%I‘I fggtsia{l? osr?‘s:orédr éxn}(ogré?seg I n por ne)ér a
vertical plane respectively moth@dglb fitstand sewond egdsthereobito saibfifst pivot mount 4rid ane

wheel s. According to a further agpect of the invention there i
provi ded a wheeinddtherafspidrseeond pivot mounts,fiist,agtuaiing means raHT ;&!’atmeépfsafdm

havi ng di sposed al gng the length. ' p ih& lnfdah® Asdn a'
plurality of | 3’3&5 g’?&§e€f}5 glOd’éI?%QiP{l gﬁgtﬁég%ts%n&é@h\%ﬁg‘?cor[}gggguang n?%\k}l?ng ted
the | oad al gng fhgveteididpise fidite fop Mvong said ssrond pivey muuatst togethersubstantially
I n response to signals fromthe | oad presence, detecti.gn

nal's from. neans.
According to arintdppositesgicestions in direcsiB¥erse PTOpeEiAn toncachfther; sai rcgg.rglgautaut

wheel ed .t ranspord er, i i i f ibSthng
o ral ity of bt DRSS BY ki ' S TirkeBhla SRESHE Nk Prts” GicR BAFTSiVGtar
' movement of said link arms by said first and second actuating means causes

corresponding control output.

ld With.such a construction, the control output may be linked to first and second control
.means for respectively controlling forward and reverse drive of said first and third ‘
wheels, so that they are moved together by operation of the first actuating means to
thus control synchronised drive of the first and third wheels at variable speeds in for
.exan.lple,_ a forward direction. The first and second control means may also be moved

15 in opposite directions in direct inverse proportion to each other by operation of the
second actuating means to thus control synchronised drive of said wheels at varying

speeds in for example opposite directions.

The second actuating meﬁns may 'additionally incorporate an adjustment device for
moving said second pivot mounts in variable proportion relative to each other. In this
20 case the control output may additionally involve movement in opposite directions in
varying inverse proportion to each other, by operation of the second actuating means.
By linking the control output to the first and second control means the drive of the
wheels may be controlled at varying relative speeds in for example opposite

directions.

25  The first 1inkage actuating means may comprise any suitable means whereby the first
pivot points may be moved together. For example this may comprise: lever means
having a handgrip portion and a link attachment portion, pivotally mounted relative to
said base frame, and link means for linking between said lever means and said first

pivot mount.
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10 roll e%%‘;ﬁ&gl e in forward and reverse directions, nounted thereon by
nmeans of dj ust abl e nmounts whereby said rollers nayPEENZSSRNO65 or

| onereéd, said rollers being . arrangedsi n groups such that a

contai ner may be noved in |ongitudinal and tfansverse di rections
and rotated about, a vertical axis hy powering appropriate rollers in said
groups. The pl atWith thisralrangeseentethg lgver qaeangimay beymaved dyi manual mperationetthe

for 15 providing: gl oy t r a container as it is noved
relative to thehg‘?dg??g?rtnwewhg%%@gﬁg%tr{%&ﬁ%‘ yet anot her aspect of the
present invention there is provided a wheel ed transporter,

substantial | y a¥hessmmddinkagaveating) aRamomay icofpeisé ahy Suitdbis hi@ah@@/héfe%grthélg

system for steeri ng of said first and third wheels, said steering systém

conprising; a Seconid piyqt Raints maay; e speyed,in ditect inverss REPPATtioN or orariablgsinverse

t hereof (whigh f %ﬂ* ' ro conpect ed

t oget her, fosr: p@?ﬁ%?e%rtatﬂ?gég ggf |r]§![ﬂﬁé\,ﬁ'ghé’| co%pnse. w%ltlfd’ef Hp&ags

wheel s si mul t anbaxisg linkb attachmenpportiohs; bath Fiedtally ounted by Gt é/éﬂtﬁﬁloﬁgkis relative
0 nove

control ling hydraul,i fIH_i d to,said hydraulic rams nounted so as

with said to s%‘ilg’@%ﬁm ABgs Withraid link atfachmens portions ont epposite sides poianplahe
an operating ne b Qn: Y L v nd operated by an |pput
froma steeri ngﬁ%g{né%wt%gh%rm (gid‘fjo(:rrelm%l%g{sr \?%Ha%lﬁgnﬁam%?é%r paR Emtqﬂgdsmd

oper ati ng menbetweleslersmeshsogethery sdid 9aiigblORFK e Mnecani oriptisifg a handgrip flmber
al l ow hydraulic LI uid to flow to one or other of said hydratlic r%‘rﬁs and
 thus nove 10 wherghy gaid siagiablg dinkage may beiviaried ndh whereby daiddwodlever meatsi sy

novenent . . ' t her ect of th resent |.nvention
there is provi o2 péﬁgtgfr?# ?ﬂgpgecf gt s?@stc ‘i}?‘f"& aﬁ‘rsb\f'i“ai EFjP%Ft’d’Snk’F‘BI mgans, for
conprising a |irekpgtvelysknitihy Beavéendsad NinkeattacBRent P@:"t‘i%ns 3n£li dafid sBdof! pivot

nmount and at | east two second pivot nounts novably Tocated -
SUBSTI TUTE SHEETROUNS.

With this arrangement, the two lever means may be moved together in opposite
15  directions by manual operation of the handgrip due to the attachment point being on
opposite sides of a plane through the pivot axis. By varying the variable linkage
between the two lever means, ‘the two lever means may be moved in varying

_ proportions relative to each other.

The first and second linkage actuating means may also comprise positiohing. means
20 for locating said pivot points when not being moved. In this way the controls for the
motors can be operated relative to a fixed datum, thus ensuring accurate control.

The positioning means may comprise for éxample, at least one hydraulically operated
locking means having a cylinder member and a piston member slidable therein, with
valve means for controlling a flow of hydraulic fluid in said cylinder to thereby

25  control movement of said piston relative thereto.

In the case wherein two control positions are provided for the transporter, each having

a separate control system, the first and second control means of each control system

may comprise a common connecting means for selectively -connecﬁng one of said

systems to a motor control, and isolating the other of said systems from said motor
30 control. | |
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relative to sald frane nenber, first and second |ink arns each pivotally
and respectively nounted at first%and second ends thereof to said
first pivot nmount and one and ot her of said second pivot nounts,

first actuati [i'ﬂ ?gﬂéﬁtﬁﬁﬂﬁhﬁﬁmﬁ?hrﬂidlv&arty(su'aﬂbldmeans for achipying ther purposee (For
nmovi ng said fi & pivot nount, and second act ua‘ihgg means u{i]égeﬂvo 'StoRs
relative to sgksmpleskisimayripvelye adydravlically opesye Biea8t C%gﬁﬁ L BIHEY
substantially .. Nn_opposit ' td: ' il 8F bwithiy Q€serater cyffimtédson
to each other mayable Wishin, $pafs 5?@095' bF dlﬁ@%éﬁlga&éb?gi ned ﬁ??nk@ﬂm

_ by to
said first and%égl%‘(’) el Ve hdEns FUE borthulling avtawalof hydraulic ﬂui%v@@g@h ogﬁaléai d
i nk arns by d irst and second actuating rTEans cau

e iy e .
cor r esponding cfc,mderdegimt ftot thereby sedectiyglycantro '%°"€'8}?§? Pg Bid, pistqnserelative, o
out put may be linked to first and second control means for
respectively dB8f€%0ol |ing forward and reverse drive of said first and third
wheel s, so that they are noved together by operation of the first actuating
nmeans to CRIPTION OB THE DRAWINGS | ve of the first and third
wheel s at var i%%?gigggeds in for exanple, a forward direction. The
first and second control neans nay al so be ngVed

. 15 i :
directions in Bibedimentsvafrthe investion tyill powobe e8qriBed, By Ry 8@%&2‘?@% r?hg'f Wik
“second actuating neans to thus : l.sed drive of said wheels at
varyi ng Ie. °"§'§€éﬁ§h"‘| wcwpﬂiﬁﬁ%ﬁfﬁé”“@ gggg@%&di rections. The g
second actuating nmeans may additionally incorporate an adjustnent devitce
for i ng ﬁa'hd?éigfe@ﬁde piiswt of rannaisfréighty transporter, pacspeting ga 2 first
nt

relative tlc?eac ‘ot her . Lhis 20 case the control output may
addi tional |y i embbdimentofctheinvepHoRpposite directions in

FIG. 2 is a side elevation of the transporter shown in FIG. 1,

FIG. 3 is part section along the line A - A, in FIG. 1 in diagrammatic form and at

enlarged scale, showing drive wheels and a steering mechanism;

15 FIGS. 4 to 8 show, in diagrammatic form only, plan views of various steering

configurations of the transporter,

FIG. 9 is a schematic persPéctive view of an airfreight transporter according to a

second embodiment of the present invention,
| FIG. 10 is a schematic diagram of the deck of the transporter of FIG. 9;
20 - FIG. 11 shows a hydraulic circuit for the deck of FIG. 10;.

- FIG. 12 is an elevation view of a steering mechanism aqcording to another aspect of

- the invention;

FIG. 13 is a part cutaway plan view of the steering mechanism of FIG._ 12;
FIG. 14 is a schematic diagram showing details of an hydraulic actuator assembly;

| 25  FIG. 15 is an enlarged view of part of the servo drive mechanism shown in FIG. 13;

SUBSTITUTE SKHEET



varying iqﬁﬁrﬁﬁsgroportion to each other, by operation of the second
actuating 24{03304 By |linking the control output toPcCENzZOsBeUssand
second cont.rol neans the drive of the ' wheel s may be controlled at
varying relative speeds in for exanple opposfﬁe : - directions.

25 The first linkage actuating nmeans may conprise any suitable neans

wher eby the firsFIG. 16 is schema c-3mgrqmshnvsingdgtaﬂeoﬁmhwauﬁxgmdnm.drﬁersyamtmI e
this may conprise: |ever neans havi ng a handgrip portion and a

| i nk attachnent tyh i | | upt.ed.relatiye to sai d base
frame, and |ink %%2%58?’9# ??[?.g%é‘%eg‘? \Rggﬁ clemiepts Q{QFW%%@I%%Cgﬁpﬁrqlisb’sfcm
pi vot nount. for We thfetios dfide system of FIG. 16;

PCT/ NZ95/ 00065 5

Wth this arrangenent, the |ever neans may be noved by manual operation of
t he handd: 38tis & srhematic singsamshowingsa dpibletendedislip link hydraulicTéieuit

d l'ink i se. ' wh by th
econd pi vot porRra R iR dth (G PspB iR R Saled e pFeah o6 FLoctdh bl o

i nver se 5 proportion relative to each other. For exanple this may

conprise: two | &U6k 19eisnan elevation vieww iil\gtraiink ant drAsdHIRBE: BOLL i
pi votal |y nounted ahout a common axis rel at%e ' ' toefs)gié?g%glsﬁbgnﬁ%?
with said |ink Refdingfitheigvention; on opposite sides of a plane

passi ng through said common axis, variable |inkage nmeans for variably

I nki id . sal | abl e |ink
compr i 91 g a hatdg;: P ERRE Vi SRR Sl IR s A B IIES | T ricage may bo

vari ed and wher eby sai.d two | ever neans nmay
FIG. 21 is a schematic diagram showing a configuration of dash pots used in the

10  control mechanism of FIGS. 19 and 20; and
FIG. 22 is a schematic view of a control pane! for the control system.
BEST MODES FOR CARRYING OUT THE INVENTION

In FIGS. 1 and 2, a transporter 10 is intended primarily. for use in transporting
standard containers or pallets at airport facilities or the like, but clearly has uses in
15  other fields and for transporting other loads.

The transporter 10 cdmprises primarily a platform 11 for carrying the load, rigidly
connected to-a drive unit 12 which contains storage batteries, where the transporter 10
is electrically powered, or other suitable power source for example an internal
combustion engine. The batteries or other power source are connected to drive a

20  pressurised fluid pump, such as a hydraulic pump, which may be of fixed or variable
output. |

It is desirable for the platform 11 to be as low as possiBlg and as the batteries or other

power source are_necessarily bulky they are contained within the drive unit 12 located

along one edge of the platform 11. The upper surface of ﬂue-plaiform 11 is provided
25  withrollers 13 to facilitate loading and unloading of the load. |

SUDSTITUTE SHEET



be pivotally noved about said common axis, and respective |ink neans for
respect i @ ¥ehdshdki-ng between said |ink attachnment portionsPERNZHM6Second

pi vot nount s. Wth this arrangenent, the two | ever neans nay °*
be noved together in opposite 15 directions by manual operation of the
handgrip due to the attachnment point being on opposite sides of a

pl ane through tige Riiatfsrme i Sis thpicuidy \sisppprtedeby abreesir efolr ffeggunning unpowered,
between the two | ever neans, the t | ever ans b [ '
proportions rel eastoring wheels H4otonbt three Sh°w“)n$ﬁ&eq,_{$°é'lg tgﬁgga ég%f tge ?ﬁ?%ﬂd

11
! écon age
actuating neans may.al so i | fuire Gre EASRFing vAidelsh 1o candspioviledait d
pi vot points wh&RP btftﬁ%fiﬁgmn%l\ltlggf Rf’?}éc@a?}rlgg, I\‘E/%/agr; t he g(g)n'grol s for thg_ ‘
ot ors can be opgfeAbEsitiom ltnkath theplatfoimat. The term "casiering:whealnhersircis takea to

one. hydr aul i sal inesnpeyhacbwhich s fes FURPS PG ARGTARS RIS CoTEn Aty MhishiEFee
one hydrauliga | er
and a piston nenbey sl.i dabl e [ bk : \ icARaiSndsitioned f d
control ling a fRYGHIAZ 'a“fFéggésI%U%f u\léﬁﬁtﬁshaﬁ %‘n(?§loitﬁr$glé’¥ﬁl'[co tkllelr)eb;/on 250rwar

control novenmeniyglidSfindvetseaxis. MheatansmortendOds driven by a pair|of powereshwheels 15

wherein two control positions are provided,.for the tran rter, each having
a separate cont ladates\beneath theydrive ynit l%ﬁﬁﬁe%déﬁ‘i‘?ﬁw&?(?ﬁi&?gf Sﬁﬁ. ‘gﬁof each

control system may conprise a commopn connecting neans for

sel ectively connecti ng ongsaf 3sai 15 $Y aliGeB by & ReveRIEM hydriulio/motend 6
i solating the ot"’f‘Fth"ov?“ é%?ée’sgét@%%swpfgm sal. d not o%" 30 . c.ontl.l?ol :

10 mounted in one end of a stirrup 17 and protruding part way into the wheel 15. The ‘

wheel 15 is conveniently mounted on a spindle 18 carried by a bearing within the
motor 16 and another rolling element bearing 19 m_oun;ted in the opposite end of the

stirrup 17.

In another configuration, if the capacity of the bearings in the hydraulic motor 16 is
15 sufficient to cope with all the loads imposed on the wheel 15, such as in a typical
hydraulic-wheel motor, the wheel 15 may be mounted directly onto the shaft of said

motor and the spindle 18 may be omitted.

Although the wheel 15 has been shown with a single solid tyre, a pair of solid tyres
could be used instead, one at each end of the wheel 15.

20 A king pin 20 is fastened to, and extends vertically from the top of the stirrup 17 to a
pinion 21 of a rack-and-pinion steering gear 22. ' The king pin 20 is mounted for.
rotation and load carrying by suitable bearings to the structure of the drive unit 12. As
shown in FIG. 3 the steering gear 22 of each wheel 15 is interconnected by a double-
ended, double-acting hydraulic ram 23, the protruding ends of the central shaft of

" 25 which are each connected to one of the racks in the s_t_e__ering gears 22. Thus, when the
ram 23 is operated it will cause one wheel 15 to rotate about the axis of the king pin
26 théreof in a clockwise direction, and the other wheel 15 to rotate about the axis of
the king pin 20 thereof in an anti-c_loc_:kwise direct_ion or viqe versa.  The angular

travel of each wheel 15 about the axis of the king pin 20 is preferably greater than 90
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. The connecting nmeans may |nvoIve any SUItab|8 means -for achieving the

‘pur pose. For exanpl e this may involve”a hydraulically operated |ink
nmeans conprising two pistons novable within separate regions of a
single cylindery é}[-,eé"h{d"leﬁs &R a80tdegrees andlis conveniently aroynd 3> dageees. g shewn
means for controF ng a flow of hydraullcflwd in each of said 5
cylinder regi ondidgearhineticably is&lIG8: 418y control novenent of said pistons
relative t hereto. BRI EF DESCRI PTI ON OF THE DRAW NGS

Enbodi nents of the inven f W&/ togkthex Byl mruay,
with r ef dF B h'leh‘@c c%’:lt)mg%#epﬁéigfﬁgvaz %? Fén)Yo O(g {g l% G

i's a perspective,pif's dhoved By faf dentdéracting rsingie tead¢d md&&j pn@ﬂth;datherqt@tand
enbodi nent of the invention, is a side elevation of the

transporter shomunned:ﬂo@neﬁlde ofandparallpigth%bl?rs part section along the line
A- A inFIG 1 in diagrammatic form and at enl arged scal e,

show ng drive | s, and N afy St'?ins orter1f0 if-témtroliedt frof stpaw of
in diagrammatic Wrﬁ ‘?ﬂ Gnﬁ?ﬂ‘ S‘% ?ﬁ. gv\ésﬂag? Vari ous st eeri ng

configurations qfpithmtidifydaéntival éontrol positions 24 (With s@sqmptsa 2 @nd fretindicating front
perspective view of an airfreight transp‘g_ﬁlt er a‘ff H
second enbodi nerdndaieaf)hene ateeicht endndletie; Ghve unit 12, where

whichever of the control positions 24 is most convenient and can walk along the top

dnver can operate from

10 of the drive unit 12 therebetween. Each control position 24 includes a control for a

valve means for controlling the flow of hydraulic fluid to and from the steering ram

23.

" An interconnection is provided between the two control positions 24 such that two

drivers cannot attempt to drive the transporter at the same time.

15 . The steering. control is preferably a joystick niovable transversely from a central

_ posmon by an amount propomonal to the angular movement of the wheels 15 about’

the king pin axes. Similarly, a fore-and-aft joystick controls the flow of hydraulic

fluid to the motors 16, so that they both drive forwards when the joystick is forward

and vice versa, the central joystick position providing no drive to the wheel 15 in

20 either direction. Braking of the wheel 15 may be obtained by a slight reversal of the
fluid flow thereto.

FIGS. 4 to 8 show the steering effect on the transporter 10 of steering the wheels 15
through the available angle.

- FIG. 6 shows a typical path 25 of the transporter 10, achieved by steering the wheels

25 15 on a continuously adjustable basis, similar to the stee;iﬁg p;ocedpre of a normal

motor vehicle.

FIG. 7 shows the positions of the spindle 18 to achieve a fairly tight turn about a
centre on the opposite side of the transporter from the drive unit 12.
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FIG 10 is a schematic diagramof the deck of the transporter of FIG 9;

20  FI GWOP6M3804s° a hydraulic circuit for the deck of FI GpchiNzesnenss

FIG 12 is an elevation view of a steering mechani sm according to anot her
aspect of the invention; IFIG 13 is a part cutaway plan
view of the steering nmechanismof FIG 12; FIG 14 is a schematic
di agram show ngrIde 8ahbws e spindiesirsedtione eii&bﬂﬁkﬂrsteﬂﬁﬁg wabel; to acﬁieve%ﬁ-ninil G
15 is an enlarged view of part of the servo drive nmechanismshown in FI'G
13; WO 96/radiggmrmn about a centre outside the transporter 10 on the same side as the drive unit
PCT/ Nz95/ 00065 1 ' 7

FIG 16 is scher%atic di agram showi ng details of a hydraulic traction drive
system FIG 17 shows an arrangenent of the elenments of a two
consol e speed @IGt 48howy 4 particular setting of @€ shindlek 18C4t] ik : LG
16; P FIG 18 i s_g schemat i cgdi a rgirﬂnalsekhc}e\i %ﬁ°&dﬁﬁfgﬁ§é§§é‘gh€°‘
l'i nk hydr aufi c fram &Gt 8, in which thecspindles 18; areaaligngd apdrintwitich fthe wheels PEC ideV €

consol es of th F : ElG .19 is an el evation view
i lustrating ag)oyngégﬁprrﬂg‘;nvte %&5'}%8%?’? ¥ b%é)ﬁgﬂ&gmatransverse path 25. In this case,

since steering of the transporter 10 is not possible by moving the spindles 18, the

- |

transporter 10 is steered by diffgrential driving or braking of the motors 16. For this
mode, one of the wheels 15 is dﬁven in the opposite direction to the other wheel 15

10  compared with normal operation.

FIG. 5 shows the setting of the spindles 18 to achieve rotation of the transporter 10
about the centre thereof. Instead of using the steering joystick to achieve the wheel
positions for FIGS. 4 and 5, they are achieved by use of pre-set control buttons on the

control positions 24 to bring the wheels 15 autoniatically to the correct positions.

15 - Although the transporter 10 has been described as being driven by a driver carried
thereon, for some pﬁrpost_:s' it may be preferred to control it from a remote position.
This may be achie_ved', for exémple, by use of an umbilical cord or by an infra-red or
i'_adio link between a receiver on the tran_éportér 10 and a transmitter operated by a

remote driver.

20 Alternatively it could be controlled by a computer system and/or by a tracking system
built into the floor or the like. '

Alternatively, both steering control and traction or drive control may be performed

manually. In the case of steering control, for example, a wheel or lever may be used

.to impart motion toa valve located at or near the steering ram 23. Pre-setting of the

25 positions of the wheels 15 for the modes shown in FIGS. 4 or 5 could be by detents or
by a lever gate system or the like. | |

Furthermore, where the pump supplying the pressurised fluid to the motors 16 is a

variable output pump, such as a swasthlate type, the pump output can be controlled
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according of the invention; FIG 20 is a plan view of the control

nmechani siwWOP6/p304 19; FIG 21 is a schematic di agreamnweidsioboss a
cconfiguration of dash pots used in the 10 control nechanismof FIGS. 19
and 20; and FIG 22 is a schematidlview of a control panel for the
control system BEST MODES FOR CARRYI NG QUT THE | NVENTI ON

In FIGS. 1 andby.a diréct aneghanical oi Gtties donhextida drgini therreleyarft dandsedntdl to the
transporting . standard containers or pallets at airport facilities
or the like, bPMMPJ| early has uses in 15 other fields and for
transporting other | oads. ‘The transporter 10 conprises primarily a

platform 11 f ogy. 04 hheq ri gj t ri

Dne 92 i oh SRR RS dpe oo o e pptof PLAEHE Y . ffer

i s el ectricall y3 payeqsbwep drivefcor sxdrhplb) bty rReesibls eletteie thetbrse XOiBt RHIRE 13

I nt er nal conbustign e%i ne. The batteries or other power source are

connect ed t% dmRy bedree rupning,, The dength; efithe plattprip tinis preferablysslightly dm ax¢ess of
punp, which ] j . out put. - At is
desirabl e fowz&ﬁ%?fgﬁn&#af%iiigeilEigégfn&iv as possible and as the batteries

or ot her power source are necessarily bulky they are contained

wi thin the driPrximity siitchescart sithilar load detdctorg neayebecptoeided at Eﬁsiﬂbﬁd ﬁlﬁh?tﬂé-
The upper surface of the platform11 is provided 25 with rollers 13 to
facilitate | oaPteHgmard. ariierably ) «g¢h end theseef, at the centre and one quarter and three

quarters of the distance along. By this means, a single container being moved onto

10  the platform 11 can be moved forward by the powered rollers until it reaches the far
end proximity switch which then turns off the powered rollers in the front half of the
platform 11. A second container can then be moved fdrw_ard up to the first container
when the centre proximit_y switch will turn off the powered rollers on the rear half of
the platform 11. Where a single container is to be carried in the centre of the platform

15 11 for stability purposes, the proxinﬂty switch at the three quarters distance from the
rear of the platform 11 will turn off the powered rollers when the container reaches
that point, so that the container is located in the centre half of the platform 11.

By means of an alternative disposition and use of proximity switches or the like, a
versatile method of loading different shaped or sized loads may be achieved and in
20 some circumstances only a single drive motor may be adequate for driving all the

powered rollers 13.

In this embodiment four proximity switches are provided, a first and fourth being near
the opposite ends of the platform 11 and the sec_ond and third at intermediate
positions, preferably symmetrically spaced from the centre of the platform 11 between
25  the first and fourth proxinﬁty éwitches'. The distance between the second and third is
slightly gﬁater than the length of a single container. Thus, as a half-length container

mm)es onto the platform 11, it coveré the first proximity sWimh and turns on all the
powered rolleré. Thereby, the container is moved a_long' the platform until the first

_ switch is cleared. However, by that t_ime the container is over the second switch, since
30 the distance between the first and second switches is less than the length .of the half-
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The platform 1l is typically supported by three or ‘four free-running
unpower ed, castoring wheels 14 (onl§ t hree shown) | ocated al ong
the edge of the platform 11 opposite the drive unit 12. If

required, nore ﬁéﬁ'loéddﬁﬂndme(ﬂhs skdorh switeh rkeqaa thedpawered rollers drotm@ runtil the
positions beneath the platform 11. The ter ‘afmorl ng wheel " n is
taken to Scontaipemclganse| seppiid AWitsh- r ERE FRUFES AEF utWitshe t? ’n§’\98? §Ee -

axis t ge[(fgfq S.”gp%%%{'w&f ik Bive, gpached the YrPsWRkh, | Thefetyl, QRE IcBfaRRR Wi be

axi s positioned forward

sai d transverSepﬁé&tntﬁ@@eﬂd@dﬁﬁ@ﬂaﬁfbrtﬁﬂll s driven by a pair of powered
wheel s 15 | ocat ed beneath the dr| ve unit 12 and adJ acent opp03| te

ends t hereof. As shown in FI G egach eel 3 aégé a%g
reversi bl e hsydr Huit iscrequirest tOi@HY twol@lf‘l%%ﬁ%??’fs JRe serogd spd hird sypighes are
and protrudi ng part,wa Q@m | XPhérS the first
conveniently rmﬁ'r?t%%lt%%ar s |n§ e%%at‘rj"rﬁlheeg gf theea luaﬁfé’“?me?m n the o s
motor 16 and anggdiginer & inbven ehmtplmsmn g, itQacuuatasdmb firsttshetchp:pqmwmf tbed

of the. : stirrup 17. I n_anot her, c nf| urag)
capacity of therdiless awrthe pentpipgr alopg untiljt glearsghe Grst switch, bu 'F‘?té'f"

to cope with al %?%P %%itcmoﬁ’gd@ﬂgmt g}g Sesbd éJZf Whch A k&oﬁd tobRtabfer is

hydraul i c- wheel e nount directly onto the shaft

of said 10 , moveRbfifo e gla‘tﬂoﬁnmlaaﬁﬂ'aes]tﬂe fiest svitch o poweet: the rollers. This moves
Al t-hough t he wheel 15 has

eensommvmthasmglesolldé‘%/m E‘gerfl
solid tyr es the first contdineralong andjdfaveshe sepand gontaipsy the Rl ory, &of
15. i ng. pin.20. 1 tgne t, | el KMot
the top of t he §P@gq:8$ﬂ!f1mglt@eouﬁ§ tié Hrs{ Qontﬁﬁgr %&ﬁnﬁ’% t}igféks'vgn Bp;lll ni on °
steering gear 2g.,-flftHe fOfrtRsWitéh ahd ﬂﬁ@tﬁ&bﬁdﬂ céﬂtﬂner clears the first switch but has not
' reached the second sthch the rollers are thereby sw1tehed off and both containers are

15 parked approxlmately symmetrically about the longltudmal centre of the platform.

As shown in FIG. 1 a safety stop 26 can be provided at each end of the platform 11 to
be moved into a raised position before the transporter 10 is driven away, to prevent

any load thereon from moving off the platform 11 during acceleration or braking.

FIGS. 9 and 10 show details of a wheeled transporter 59 according to a second

20  embodiment of the present invention. This wheeled transporter 59 has a similar drive
unit and platform support and drive system, to the first embodiment and similar

~ components are thus indicated by the same symbols and description is omined.
Movement of the transporter 59 of FIG. 9 is indicated by arrows X, Y, Z. Operation

of the proximity switches is smular to that of the first embodiment with additional

2  switches for control of transverse movement located adjacent to the drive unit 12 to
prevent contact of contamers with the drive unit 12. Moreover due to compact design

- of the platform, a-time delay function is provided for the first and fourth proximity
switches which are posmoned to he inside the peripheral edges of a full length
container , so that full length contamers can be corraaily v or, fon Do ilotorme In

'30 addition the second and third proximity switches may be in two sets whlch can be

selectively switched as required.
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rotation and | oad carrying by suitable bearings to the structure of the

dri ve uni WO195/03304 shown in FIG 3 the steering gRGI/N2ZISMHN6Scach
wheel 15 is interconnected by a doubl e- ended, doubl e-acting
hydraulic ram 23, the protrudi ng ends of th® central shaft of 25

whi ch are each connected to one of the racks in the steering gears 22.
Thus, when t he A feature of this emhodig®nt s ageek geaetaily indidateddyuareow 168, cdraptisidg at o

oL, o, L SoPlo A I Bttty S TR Tob

the king pin 2Qefches Aberdhsl THE! folfefsO 95t CrrinhR8 P he delk 60 65" fftans Ut
angul ar travel of each wheel 15 about the axis of th I'ng pIn
20 i s preferablhydguliedlyroperated finsets genewall9 dddicBediby arrow 50 (FIG. 10) whereby the
PCT/ NZ95/ 00065

degrees andS| ed@llerndR mayobe e l%‘ﬁﬁ""f’s““é‘oﬂﬁéﬁ?’é&ff‘l ip ZOURS SYch that tgﬁé'gj’i‘@é%e,f
as shown 18 su?gir%rdaéﬂrﬁfe' &%k|269 %Eﬁ thoved it Bm?itudinﬁlearndbtrans{/érs@ ﬁ&gﬁgd;n?;d’

the racks of the s ng gears e Jolne oget y arigl
whi ch i s noved abghawnl by arrews X, YJ,andiXi§ ¥’ amdorethtedaaboR a vertival adsl as kkowi By
and 5 nmount ed t.0, one, side of and parall el ;0? t he bar.

Referring agai ATHO¥s (z:} r_i‘sﬁ‘fgoa@, PRWRIIR IPEF insthe FAPvRS) IIE(fIﬁ%th&
pair of o sgnr?gw.) ?{'ﬁlg %e}l{”y z gﬁi&rdé% fl'lovﬁﬁgﬁtréflthgfrﬁf I:dn?ﬂ?ersz &Vﬂr{o%la&l{nilg nd

subscripts ndi’catin rear one a

of the drive unhdlafger asbws &y Y indicate movementsfrany derigtioeontainer or palléddi chever
of the control positions 24 is npbst convenient and can wal k al ong the top

10° of the drive unit 12 therebetween. Each, control position_ 24 includes a
~control for a The deck 60 1§ &15QP! “ﬂmE&bmﬁt’emsrla@meq SHehoas splaralityiof

fluid to and T o diRGishA%l8%bdiRM9", for providing a low friction support for the container

as it is moved relative to the platform.

Operation of the deck 60 will now be described with reference to FIGS. 10 and 11.
15 Movement directions in FIG. 10 are referred to in relation to the drive unit 12, with
longitudinal movement being in a plane parallel to the longitudinal plane of the drive
unit '12(léft/right direction in FIG. 10), and transverse movement being in a plane
perpendicular to this (up/down direction in FIG. 10). As shown in FIG. 10 the
ramsets 50 are in seven ramset groups, namely ramsets 51 through 57. These ramsets
20 50 are for raising corresponding rollers 70, which are rotatable by independent
hydraulic circuits A, and B to be described later. Rollers powered by circuit A are
designated by. subscript “a”, while those powered by circuit B are designated by

subscript “b”.

Ramset 51 is for raising rear end (left-hand end in FIG. 10) longitudinal drive rollers
25- 71a, 72a, 80b, drive roller 71a being a rear edge long roller (with drive represented by
the broken line) and drive rollers 72a, 80b being short rollers. Similarly ramset 52 is
for raising front end (right-hand end in FIG. 10) longitudinal drive rollers 75a, 74a,
82b, drive roller 75a being a front edge long roller (with drive represented by the
broken line), and drive rollers 74a, 82b being short rollers. Ramsets 53 and 54 are for
30 raising 'respectiVe rear and front inner (towards the deck centre) transverse drive

rollers 77a, 78b. Ramset 535 is for raising a pair of inner longitudinal drive rollers 73a,
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23. An interconnection is provided between the tw control

posi ti onswa4eessoh t hat two drivers cannot attenptpdTNZdsiovEsst he
‘transporter at the sanme tine. 15 The steering control is preferably a
joystick nmovabl e transversely froma centrall4 posi tion by an

anount proportional to the angul ar novenent of the wheels 15 about

the king pin a ¥ Bt -oR frar) Yt {(iowardOike 'dRLR gl thanovéred
hydraul i c 8. ﬁﬁgét?ﬁ l¥’f°’$1mi5%§a?s asro tha(t tkl;ey bot h dr#E\?e

f orwar ds when tdévd @jleisi 794, 83b &mfa\madmner transverseaime\rol&qr 84by slbstmngllxgnhmﬂ
joystick position providin

GiTection  Brakwilh reHerie SirataTy e, S is 1r Pkioe. a Ry of frons o rarsusres frivg
the Joi)) dﬁbl ¥b hieh ?ttoﬂt inner transverse dri¥é fobler 458 %uﬁstﬁrhi&l‘lytlh ine with

- steering effect ransporter 10 of steering the wheel s
t hrough t he savajdllebl78b.aRgimsets 56 and 57 also sheir&a rallerrBys(with qrpvmprqgalthd b the

the t ter 10, ach b the wh
Cont i nuouSl y. ach@ERE s, Taieh 87 5 Y Fahec P Jofl FREME 36 AeGS are

nor mal or vehicle. FIG 7 shows the positions of
the spindle 18 ?o achi eve -a fai rIy tight turn about a centre on
the opposite side of the transporter fromthe drive unit 12. WO

96/ 03304 When the deck 60 is not being used to move a container, the ramsets 50 are normally

Pet! NZQS/ 00065 up so that the rollers 70 contact the base of the container being supported on the deck

10 60, and thus hold the container in position. The ramsets 50 are retracted as follows to g
achieve the following functions, with drive rollers 70 of the sets which remain

extended, being driven in either direction by their respective hydraulic circuits A and

B as required:
Function | Retractsets Sets extended
Rotate unit 51,52,56,57 | 53,54,55
Full Deck longitudinal 53, 54, 56, 57 51,52,55
Full deck transverse 51,52,55 | 53,54,56,57

‘Rear deck longitudinal 52, 53, 54, 56, 57 51,55

Front deck longitudinal 51,53,54,56,57 |52,55

. Rear deck transverse 51,52,55,57 53, 54, 56

Front deck transverse 51, 52, 55, 56 53, 54, 57

15

_ Details of the deck hydraulic circuit for operating the ramsets 50, '_powering the rollers
70, and also for operating the steering are shown in FIG. 11.
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'FIG 8 shows the spindles 18 at one end of their steering travel, to
achi eve avwp 6465409 radius turn about a centre outsi dgetRGos;
stransporter 10 on the same side as the drive unit 12. 5/00065 FI G
4 shows a particular setting of the spindlegs18, at the opposite ends of
their travel 5 fromFIG 8, in which the spindles 18 are aligned and

I n which the wheels 15 ar 0 ed t.o nove the transporter /10 hac
or forth in a tfabewnsin Bl 1bsthe, ﬁec{fcffl%éjregéce Circuit inCorpQIRtes Awoy @éF’?‘HgP‘ES?

the transportergilQiatsndR puRpS 1DUS, driveNy R SingleCprié Hbves 38

transporter 10 ‘li%&steere uo differential dri g?ﬁ%'or br aki ngpgwﬁﬁ%p%t%gos
16. For this  drive rollenhydradlicecioduits s anddhite alsteering dircwie € amd toherammet sirduit
direction to the ot her ,wheel .15 0 ared. Wi th normal operation.

FI G 5 shows t hD bk EYague valkE mepnld S GBAEd by dbueCorBek T on of °t he
transporter 10 about the centre thereof. Instead of using the
steering | OystiPe bAmPS 4142 akd) fespbi@Riely connected RAS HbuEI® SoleRbidVdRres ,
they are achsiseved By gse of pre- 'sset cor%,t‘r:oq ect:)uttons on tﬂg id Vs 2?:36211?55
positions 24 t odiive rojler motancset $'a”l fcemprising i7c aiotarst and hizive aroller tmators isét 1S

15 Al t hough the transporte 0 s beep .,describ as. bej.ng_driven_by a
driver carried °°mp"s’“gtﬁj;wgﬂ{g)'fg?’t°§c§ﬁﬁ $upmg&fegs ?rﬁ%rei@@- Bg%ﬂéf“r 1792,

control it fr.Onmf, WHIRRUBotdP Sl itP howers roller 785 bIBYb, 3?8%,68'3%9' 84b,285b, 86b,
exanpl e, by use of an unbilical cord or by an infra-red or radi o

link between a amlrellex87borOpération efithe coliees 7(Lih either directiondsracHievedhyeswitchthgoy

a renote drjver 20 ternatively it could be controlled by a
conputer sytte ﬁl’fﬁi/"ﬁf' 43y, A4 betwegn fopyard,and zeyerse modes 35 r4quitesht o t he f | oor or
the |ike. Al ternatively, both steering control and traction or

drive control %-Qg?pm;gé V\g}‘ggili!é(s) power to (hE hyataukic cirguii Perof %ﬁ?rgﬁfnﬁ,ggere@ﬁiﬁggi S0

control, for exanpl ever may be use
to a val ve | ocatoedisetand lowercthe réiters 7@.c It is gonrectedyia Ritwo pesition gpod] valve 46 to

ramset 51 (four rams), ramset 52 (four rams), ramset 53 (one ram), ramset 54 (one

ram), ramset 55 (two rams), ramset 56 (three rams), and ramset 57 (three rams) via
15 ramset control valves 51v, 52v, 53v, 54v, 55v, 56v, and 57v respectively. The roller
870 is arranged common to ramsets 56 and 57 via a shuttle valve 60, so as to be only

raised when both ramset 56 and ramset 57 are extended.

Pump 41 also provides power to the steering circuit C for the operation of steering
hydraulics to be described later, via a steering servo valve 45.

20 The various valves of the"hydraulic circuits of FIG. 11 can Be independently
controlled by means of switching circuits separately provided in control panels in each
of the front and rear control positions 24f, and 24r, interlocked to ensure that
operation can only be made from one control position at a time. The switching

- circuits comprise standard control circuits operated by control buttons on a control

25 panel to appropriately control the valves 51v through 57v to retract and extend the

ramsets 50 according to the schedule in the above table, and control the valves 43, 44
" to rotate the rollers 70 in the appropriate direction. A container can thus be loaded
onto and off the deck 60 and positioned and rotated on the deck 60 as reqﬁired.

An embodiment of a servo steering system for the transporter of the abovementioned

30 embodiments will now be described with reference to FIG. 12 to 15. FIG. 12 is an
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25 positions of the wheels 15 for the nodes shown in FIGS. 4 or 5 could
be by detents or - by a lever gate systemor the |ike. S
Furt her n¥@96/88&4 ¢ t he punp suppl yi ng the pressurised fl ui BCTOZHMORt or s

16 is a vari abl e out put punp, such 3 @ swash-plate type, the punp
out put can be controlled WO 96/ 03304

PCT/ NZ95/ 00065 by a direct mechanical or other connection from
t he rel evant haevtionntiewloftaogeresal layout ofpghersteering system\showing gackdand: pinione

design and operation of the platform 11, _sone.or all of the.rollers .
13 mmy bo. poncvhesl steerng egreniblize s whilg F1G, 35 47 Bl aniay PIFb visvts Shewing
rollers 13 5y By ME WhERE slebfifly Aesemblif 9DIHOME rihthbifd Bida! &R Berhils o the
preferably sli gehafl y in excess of the length of one standard

ai rfrei ght unidervo drive medhanisim®2yorsuhe défebarad sideni FEp. 14 abiowet datailsr of ey

b ided at positi | o 11 ferably. at each
ond 1 her eos,  chydemmbcciseng’ SHETBNGO bl FRGN1S Bt e SeSqest ot fle §RQ e

di stance al Qng\'ial@/d Egé.%ﬁ%%ﬂ;?ﬂ@eﬁk%@sﬁgﬂt ai ner being noved onto 10

the platform 11 can orward by the powered rollers until it

reaches the far end proximty switch which then turns off the

power ed rol | er’shé whédlatdering tasseaitlly 60 it previded for eagh af therwheels 153\(fsent @nd rear)

contai ner can then_be noved forward, up he first, container . Wh

the centre proW aisimpilas,arangement to that B‘% &é’hg’ ﬁ’b\'fbﬁrtgﬂ SERO e BFFCP?}BS’Pe%]

hal T of 1badk Rohtro fi wHeaPitEerfrig UsSeritly 905 BRssicted b
%@,O@ﬁgkp bR Bobdrol HORT Each wtieBPitge | Sy 905td v

in the centre _
10  accurate steering control.

As shown in FIG. 14, the wheel steering assembly 90 is operated by two single acting

~ hydraulic steering rams 100f, 100r with a sing‘lé pistonrod 101. A mbving saddle 102

is fixedly connected to the piston rod 101 and movable therewith under guidance of

rollers 103 moving along a fixed frame 104. The fixed frame 104 mounts the steering

15 rams 100 on a structure of the drive onit 12. The piston rod 101 is connected to front

and rear rack and pinion units 105f, 105r by means of connecting rods 106f, 106r,
connected to opposite side ends of the saddle 102.

Returning to FIGS. 12 and 13, each of the rack and pinion units 105f, 105r comprises _

a pinion 107 and a rack 108 which is moved between the pinion 107 and a roller 109
20  with operation of the rams 100, to thereby rotate wheel steering shafts 110 which are
rotatably mounted to the structure of the drive unit 12 by means of bearing units 93.

As can be seen in FIG. 12, the wheels 15 in this embodiment are mounted together

with hydraulic motors 16, on the steering shafts 110 with a central vertical plane of

- the wheel 15 displaced by a predetermined amount ﬁom the axis of the steering shaft
25 110. This has the effect of reducing loadings on the steering members during turning.

The servo drive mechanism 92 pfovides servo control of the steering rams 100. It
cﬂomprises the servo valve 45 (FIG 11) which is mounted on the saddle 102 (FIG. 14)
and thus moves therewith. The servo valve 45 controls hydraulic flow to the rams
100. The servo valve 45 is linked to steering columns 94 provided with a control

30 lever 310 (see FIG. 22) at each control position 24f, 24r by means of a servo linkage,
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"15 11 for stability purposes, the proximty switch at the three quarters

di st ance wWeo 86r033he rear of the platform 11 will turnP&TNZIHB§SH\\er ed
:rollers when the container reaches tJ(ﬁat poi nt, so that the container
is located in the centre half of the pl atfdfm11. - By neans of an

alternative disposition and use of proximty switches or the like, a
versatile methg@ Déhakpadt spgocket ﬂa’vemll simibeﬁb the rackzadl pinimgln'myobémamiﬂh@/ed

and in 20 sone circunstances | e.dri t or ad a
;or driving al¢haimand SPfOCKBtp"!?Wéa ’GF'? gp‘ﬂ%"“ AS shown IW‘P’F gﬁ&rrést
our proxim ty sl }V?,nf%gg% ﬁa@?‘%' gmxa d;Bkrrécls 1%, if-ﬂr&d&h%hﬂ&tewafone end

t he opposite e 5§° orm 11 the second and third at

internediate 113to theeﬁa;hlsgmkeqodmhsrlabl gnds atntire tother 2hd \1 14 paopgoditecsiddshaf a
centre of the platform 11

et ween the first and,fo [mt
swi t ches. The dlidetmgraberds which !W%‘EE‘BHEI tracks ?‘hﬁhFéa‘#ﬁ %i?ﬂ%{(s)l? P‘%/ {p be
greater than the
Qontainer  shaaEdallyinefd 7 QideRbAbRFT1s i ghimec f o ve @B@%Q? ey
switch and turggvgalee 45! 'The link rods mmnemr arel selectively bonmmboted tbhiriveaht slider

I's nmoved along the platformuntil the fir g}mtch S clliqxred.
However, by thmembenbly by means of slin links Uqérllﬂﬁé”@@& ugy iR g §IMuarpannentp

the di st ance bgtugen e id SabiAlluAF oIt 8 RG34 e55 than the | ength

PCT/ NZ95/ 00065 - 12
| engt h conjgi ngp opdiate BRCASEing)leCtedrigcolting Qowkthectontrbl positiol 24 wigichiiig i |
t he cont al ner clears the second switch. The rollers are thus

swi tched off, being asedhée. for which thenslip bk 11 19 l%ﬁd) Hatamed: 5 thay the, xalye rod
switch. Ther eb¥16 Eshr(?lowclec{1 Ena{h@e{esﬁ'gc{llle Qﬁ'ecuon SO thapﬁ{el%‘égrd- Oal%) &8s %‘f)@ﬁg to ijptljpe '

pl atform 11. |
hydraulic pressure to the respective ram 100. The piston rod 101 is thus moved to

drive the rack and pinion 101 and thus turn the steering column 94. With movement

15  of the piston rod 101, the servo valve 45 which is mounted on the saddle 102 also
" moves so that the valve rod 116 retums to the original position relative to the body of
the servo valve 45 thus shutting off the hydraulic pressure supply. With the present
embodiment, the pitch circle diameter for the rack and pinion units 101 is the same as

that for the chain and sprocket drives 111, so that the wheels 15 are turned in opposite

20 directions in direct propdrtion to the amount of turning of the control lever 310 (FIG.

18) connected to the steering column 94.

An embodiment of a traction drive system and a drive control system for the
transporter of the above embodiments will now be described, with reference to FIG.
16 through FIG. 21. In the description éomponents similar to those in the
25  beforementioned embodiments are denoted by the same symbol and description is

omitted.

FIG. 16 shows details of a hydraulic propulsion system 150 of the traction drive

| system for powering the drive wheels 15 of the transporter 10, 59. The propulsion
system 150 comprises two variable displacement swash plate type hydraulic pumps

30 151, 152 driven by a prime mover 153 (for example an internal combustion engine or

an electric motor, also used to drive the fixed displacement pumps 41, 42 of FIG. 11)
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5 it is required to carry two hal f-length containers, the second and

t hi rd svmW@t?é’Q”gﬂ noved towards each other, near PETNOSOMEEr e of
the platform11l. \Wen the first co %ai ner is moved onto the
platform 11, it - activates the first switch to power the rollers and
draw t he conta| ner along until it clears the first switch, but has not
reached thrdltg«h s Bexible conpling 156 (The RumpselSd, and 153 arechaused togetharavith he

second contai n

vi toh to poweheriime i 45Tl e Wh8 it 12'H b8 B0, 5% B av€ st

and draws the ﬁaw?@ﬁaug%ﬁbnm b Means bE apwask plaee cotitiol lever 155, 156 (see FIGS,
substantially sinultaheously, e first contalner clears the third swtch

but has not

17, 18) to pmauiedIydrmmffbud seppivin eithes direetinn ascshomm bjbmWler,

| the first t h t h

Tolers ard t ke variinechien 187 Sehrading, on s, Ao o the st Hi4E " PR 131 18 "°

appr oxi nat el y sopb&bd Itsad fron2 Raed]l h Gicﬁaﬁlmﬂiotdtdls'vammnédr&sﬁandsh@ eﬁ@bf QHKeN
of

As shown'in FIG 1 a saf et st

be provided at eac

platform 11 t chydraulic motomg |3mrd:I§i A2 while lp(;lgath@umia is qongected toa

. transporter 10
movi ng of f t he™fl

9 and 10 show Ast

20 enbodi nen

creps aihest FYarBi, mirdr 158 Fbh coprengnas 1iih, ditfer SR Rydiaiil,
8 TFIG. WhGeFRT 12 amReiotdts 159, Pss:@i:ﬁthﬂs e Qriveh G Yiller

simlar driove direction andiativarishiel spéeds ftyyrappsopsiater contredi off the respective swasho plate

first enmbodi ne

nt a a corrponents are thus indicated by the
sane synbol s afRRLY g"ﬂ’FT‘?[gls i‘ISQS omitted Movenent of the

transporter 59

of FIG 9 is indicated: by arrows X, 'Y, Z. Qperation

of the proxinmn Tue ims sysierhi dI¥d dclidestd statiGary Rezefihg Dypastbadiei havitigt 4

addi ti onal

wi tches for control of transverse novenent | ocated

adj acent to t hbypiss valve159, witich enables the hydraylie yotersdad; 428 taybe nmchtqgemsr

W th the drive,

platform a tl’r?gn&?sié 4‘%5&%?‘5% 5% 3}2”% t“gﬁ@’ gn?‘gfmé% fm?tlhe ps to

proximty ys
peri pheral edg

n‘%ﬁﬁdmﬁ tHe s dUeb theBetitral Vertical pltsd GFthel\Pheels 15

es of a ful'l length container, so that full length

t (??éthe present invention. This wheeled transporter 59 has a

<
ped

cont ai ners canbéing displased by apreqqumetmmnntmm the axis of the gteering shaft 11Q aynd
and third proxim¢ ches t
cel ectivel 5 svxF’FEﬂ%‘lf VEe é%fer%gce B S 22 'fhé"’ﬁ&ﬁﬁs 9@%1389 is opened when

20

the steering colum_n 94 is turned with the swash plates in a paralle] or zero delivery
condition, thus allowing hydraulic fluid to pass from ,oﬁe l;jrdraulic motor to the other
in a closed loop so that the motors can be turned togethe;r in oppd_s_ite directions.

The drive control system for the pumps 151, 152 will now be described with

 reference to FIGS. 17 through FIG. 21.

FIG. 17 shows the arrangement of the pumps 151, 152 and prime mover 153 mounted

~ in the drive unit 12 with control posmons 24f, 24r at each end. Separate control

25.

mechanisms 160f, 160r for the pumps 151, 152 are provided at each control position
24f, 24r, and are connected to the swash plate control levers 155, 156 of the pumps
151, 152 by means of respective push-pull cables 161, 162, through respective double

ended slip links 163, 164.

30

The double ended slip links 163, 164 are arranged in a hydraulic circuit as shown in
FIG. 18, and are operated to positively connect one or other of the push-pull cables
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_feature of this enbodinment is a deck generally indicated by arrow 60,
“conprising a plurality of powered rollPers generally indicated by
arrow 70 drivable in forward and reverse directions. The rollers 70
are nounted on RO sWishpiaescont | lever b iednsot 4 6pdraili® RRk af¢texampl
t ro r i xample
ranset s general? ggﬁéates ;lngrrow 50 (F le wher eby t he f{f P

rollers 70 may bshlclmllseulb]e)téllf@ndﬁmo thcndorarql lever éﬁ@edhlhlsgnb@ped byuopemn@pra

cont ai ner 18 supposted on t nove n Io tud| nal :
and transverse EIIPF‘@StSPg"ﬂQ‘J ?Pﬂateg ﬁg' e§ﬁzaml7%)m§?%8%§y)?mw&d ﬁtn‘bo pqsmgmj
rotated about a)yerid ot Bdpen sy ab&l"’ﬂffbﬂydrauhc flow 25 & reap)éyﬁxﬁie‘fé og tRéd
powering appropriate rol’ I'n the groups In FIG smal | er

arrows X', Y5, kspeonﬂedauhlerendeﬂrﬂmhrdo‘s 16Be164al f cont a| ner 18 as shown,
whi | e 10 the Iarger arrows X', Y" |nd| cate noverment of any [ength

~container or palle he dec vi:d Low.frictj on
support means SGGHSté’chSn gy %?q‘?'w‘o? the dox?bl ﬁ%‘fF@B l}"‘gﬁall\% gpﬁe‘V apysbe
19", for . provi djlgy Ee& With{ fekérbhce o KRN 8L E&Hh 6Me%ﬁbﬁ'éﬁﬁéd sh% links a183' i64 S
m)ved relative tot ' atform Qperation of the how

be described wi cdsmpnéesrtwnademmal?dhﬁgmls(mmedlpldf a cylinBer m&mbemkﬁitam Mcmstons
in FIG 10 are refer in,r.el t he, drive. uni
gt Ludinar ol el WS aborm anssots AR in aBtnitS 158 Airimeth . pell of ghe
of the drive, Epéern / 7. OA & s Drév
transverse m)venerr?tbe el n tﬂ@ﬁisﬁ‘&fs lBng dAsﬁ%geféyerﬁ?r id@rgﬁeﬁﬁg p%stopr}sd166
direction in Fl 87 ﬁﬁ)bxashg dieqnstonmlﬁ Gﬁ7 16)wark130ppos1te endsofisthe bofe) An cacuuaung

are for raisi narebr10hhecing kopsstssmyEh EEHos e Gusipis . g7 with sliding
I ndependent seals fitted so as to prov1de a ﬂuld ught seal. Location stops 171, 172 are fixedly
attached to the actuating rod 170 at opposite ends thereof so that the pistons 166, 167
15 can be pushed in either direction with movement of the actuating rod 170 in either
direction; piston 166 being moved in one direction against the spring 169 by locations
stop 171, and piston 167 being moved in an opposite direction agamst the spring 169

by location stop 172.

With the ports 168f of slip link 163, and 173f of slip link 164 closed and ports 168r,
20  173r open, actuating rods 170f of Elip link 163 and 174f of slip link 164 are locked
relative to the respective slip links 163, 164 while actuatmg rods 170r, 174r are
" unlocked so that the pistons can move in the cylinders under the spring force only.
Hence in this condition. tlie pumps 151, 152 can be operated with operation of the
front push-pull cables 161f, 162f connected to the actuating rods 170f, 174f. On the
25  other hand, with ports 168f, and 173f open and ports 168r, 173r closed, actuating rods
- 170f, 174f are unlocked relative to the slip links 163, 164, while actuating rods 170r,
* 174r are locked so that the pumps 151, 152 can be operated with operation of the rear

- push-pull cables 161r, 162r connected to the actuating rods 170r, 174r.

. The control mechanisms i60f, 160r for operating the swash pl'ate control levers 155,
30 156 via the push-pull cables 161, 162 will now be described with reference to FIGS.

19 to 21. The control 'mechanisms 160f and 160r are identical and hence only one
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hydraulic circuits A, and B to be described |ater. Rollers powered by
circuit AV@P603304 - desi gnated by subscript "a", while tprcTNZosesmssd by
circuit B are designated by subscript "b". Ranset 51 is
for raising rear end (left-hand end in FI G2 10) longitudinal drive rollers
25 71a, 72a, 80b, drive roller 7l1a being a rear edge long roller (wth
drive representontrobynechanism 160hwilbbekdescriiede) Monebver iiv FIGS! 18 rand 728, sidhilbr
bei ng short rollers. Sim]|ar raifii ng front end

ranget 52 .i s . for
(r1 Gt Shand crRPmRORERS, Raring ebingr PR ACHRCOR gedaiys fos 18 omarelina df the control
82b, drive rol ' - L OR lnleer (with drive
r epr esent ed byl]ntgélhgﬁgﬁ‘_mmﬁ%ﬁ%@hﬁ%&%ﬁdpﬁ?vgrol | ers 74a, 82b being
short rollers. Ransets 53 and 54 are for 3 rai sing respective rear and
front inner (tDhecahsrol mechanism déftconiprisessmbaserframel200;a first pivot moahd 201Sand’ .,

o P Scosssand pivor mhskds 3051, 205 b Bekng' Movkely'locaisa relaive o the Pase

PCT/ NZ95/ 00065, d first and d link arms 2 . .
- 81b. Ranset ngriarge 89’ z}nai é‘isnB“ aseggpr lg%( rear 0(5)'11’Jt2 g?r ?atcg\ﬁé‘(oci%u!{ ﬁ%&é‘pesgﬁcuevﬁge)
transver se mountediat first and seeond Efds 2083 209k 209r todhe fikst pivot nicuns 201t afd thd Ve

roll er 84b, substaptially in Ij ith roller 77a. Simlarly ranset
57 is for rai sqeﬁb"‘d;PB’é’it rﬂ\{?ﬂ“"?-- r292f Bfer The finst pivate mount, 201 is movahlbﬁp@t@

(i witn TS9Py (B Blsg HE 2003 RekitCof gnnd ackafing RS 21| Subife b

line with ber 7 re aro

(wWith drive reeceskpiverimbynts 2621, 202r are nivvablyriotatetre]ativé to thertsdsé Eram A00i by
only raising when b(%th ransets 56 apd 57 iwe - extended.

Wen the deck Beansof twe serond actyaung linkagesy £12] apd 2. ner, the ransets 50 are

nor mal | y _ up so that the rollers 70 contact the base of the
container bei NpneS AR Uchiafing linkBSe 9¥F'and the second actuating linkages 2121, 212r have

similar constructions, and where details of the first actuating linkage 211 are not
shown in the elevation view in FIG. 19, these details can be determined from similar

15 components of the second actuating linkages 212 indicated with the same numeral.

The first actuating linkage 211 comprises a lever 215 having a joystick 216 and a link

arm 217 fixedly connected thereto, pivotally mounted relative to the base frame 200

by means of a pivot pin 218. The link arm 217 of the lever 215 is éonnected to the

first pivot mount 208 by means of a flag member 219 in the form of two identical

20  plates of inverted flag shape. The flag member 219 is mounted on the base frame 200
by means of an upright channel 220 in which is formed a vertical slot 221 which
locates a slide member 222 of the pivot mount 208, and an aiignment pin 223 for
aligning the flag member 219. The pivot mount 208 and the flag member 219 are thus

~ guidedtomoveina vertical direction by the slot 221. The link attachment arm 217 is

~ 25- connected at .an outer end 225 to a tip end 226 of ‘the flag member 219 by means of a
slot and a pin'conneéﬁOn 228, whereby the flag pl_ate_' 219 caﬁ_ be moved in a vertical

direction while the arm 217 pivots about the pivot point 218.

Also provided is a positioning device in the form of a hydraulically locked dashpot
230 (to be described later with reference to FIG. 21) mounted on the base frame 200,

30 and fixedly connected by means of an actuating rod 231 to a lower corner of the flag
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'10 60, and thus hold the container in position. The ramsets 50 are

ret r act edWAR96f0380os t o achi eve the foll owi ng functPOHNZISMODES dri ve
sollers 70 of the sets which remain.. ext ended, being driven in
either direction by their respective hydraL?I ic circuits A and B as
requi red: _ Functi on - Retract sets
Sets extended plate 219 vertically” aligned vith eecslotnartd pin cohifiection 228. T@das'ﬁ%of’ﬁ.%@?
53,54, 55 Ful | Deck I ongitudi nal 53, 54,56,

51, 52, 55 provides a means for Jagkingrcallowing, Mpyement of the flag plat 209 relatwe to

53, 54, 56, 57 Rear deck | ongitudi nal 52, 53, 54, 56, 57
51, 55 the base frame 20, 4k [ongitudinal 51,53 54 56 57 52,55
Rear deck transverse 51, 52,55,57 53, 54,56

Front deck trawithethisearrangérhentdar the first actuating Ankdpé 231, the first Phvot mount 208 can
Details of the deck hydraulic ci rcwt for operat the ransets 50,
povering tHe r b moved relative to theybasg {same rP‘B?!éf movegenthef thecjoystink 216

shown in FIG Jebut the pivot pin 218. Moreover, the first pivot mount 208 may be locked relative
to the base frame 200 by locking the dashpot 230.

The second actuating linkages 2121 and 212r are essentially a combination of two first

actuating linkages 211, but with a single joystick/twistgrip 240 connected to the link

10 arms 2171, 217r by means of a bevel gear drive 245, instead of being fixedly

connected to the link arm 217 as with the first actuating linkage 211. More

specifically, the joystick/twistgrip 240 is pivotally mounted relative to the base frame

200 at a base end by means of a pivot'pin 246 which also acts as the pivot pin 218 for

pivotal mounting of the link arms 2171, 217r, and is also rdtatably mounted about its

15  axis relative to the pivot pin-246. The bevel gear drive 245 comprises a transverse

| bevel gear 241 fixedly attached to the joystick/twistgrip 240, which is engaged with

-vertical bevel gear quadrants 2471, 247r respectively fixed to the left ana right link

arms 2171, 217r. Since other components are similar to those of the first actuating
linkage, these are indicated with the same symbols and description is omitted.

20 As with the first actuating linkage there is also provided a hydraulically locked
dashpot 230 for each of the second actuating linkages 2121 and 212r similarly

mounted and connected.

With this arrangement for the second actuating linkages 2121, and 212r, the two
second pivot mounts 202l, 202r can be moved relative to the base frame 200 by
25  pivotal movement of the joystick/twistgrip 240 about the pivot pin 246 to move the
flag piates 2191, 219r. In this case however since the link arms 2171, 217r are on
opposite sides of the pivot pin 246, then whé_n one of the pivot mounts 202 is moved
upwards, the other is moved in an opposite direction in direct inverse proportion.
Moreover, with rotation of the joystick/twistgrip 240 about its axis (twist grip
30 control), the bevel gear quadrants 2471, 247t are.driven by the bevel gear 241 so that
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As shown.in FIG 11, the deck hydraulic cisjcuit incorporates two tandem
fixed di spl acenent punps 41, 42, driven by a single prine nover,

for providing power to dr|ve roIIer hydrauljc cjrcuits, A_.and B, to

a steering cithedirk w2l H.o2 Frpiveldn Qppesits grrecuons abou the R‘Vé’tWH?éél iAs 2
valve mani fold E (jndjcated ! ta 42
are respect i vEsylt E’é’f é‘bo‘\?e{az% gf’% 9%\ gén(lg':' va ip g a@iprﬁ&{@l‘f@ﬁn@ 0

dr|ve rol ler potQineiet " (comprising 7 rmtors) and drive roller notor set
. "b" (corrprlsmg 10 notors). Motor set "a" powers rollers 7l1la, 72a,
| 73a, 74a, 75a, 76a, 77a, while notor set "b" cf rol | er 78h
. 79b, 80b, 81bThefitst aB&kecoad linkgsns 209205t are respec&ﬁelyrpé?‘\rag? %ﬁwnéﬂhv%l%n

of the rollers 70.in_ej. tl e n
val ves 43,5 44thg mw Bl?\ﬁé?% eﬁ'g ngserbé}a’afrégdeéesggaﬁég\ylwgv fink at'thhrﬁ%ﬁ‘
42 al so provi depe BBYGE d‘oﬁnécta f/ Psh-pull cable A6l while dinkogteachtrient poine 262nis ets

50 to*raise and lower the rollers 70. It is connected via a two
posi tion spookommtted td pushepull cable 162 anset 51 (four rams) ramset 52 (four
rans), ranset 53 (one rarr) ranset 54 (one , ranmset 55 (two

rans), ranset, 56 thr t et

control val veér a%@fmgaﬂﬂrs@g%ggﬂh&s %h@wlrge%g egﬁi‘,\%#s‘ydﬁﬁm

roller guﬁg,p 15§ ?52 MOEAk aAMRTR0S5 hre pivosd abodttonarot cﬂHer\end ckpetlldmg loe
SO

val ve 60, be only rai sed when bot h‘[eEFamset 56 and rtﬁms 57‘
are extended. the required mpderpf aperatien "Bhis Fequires that b VaRLPiYeLRAING A} that end; ¢

C for the oper, on, of St eer hydr aul ics to be descri bed | ater,
via a steeri ngsalé’eﬁ%b 9{1§Hgd35hp°t 230, |

Details of the hydraulic lockmg dashpots 230 and their operatmg circuits are given in
FIG. 21. '

The dashpots 230 are all of similar construction, and are of similar design and

15. operation to the individual slip links described beforchand with reference to FIG. 18.

" Hence repeated description is omitted, suffice to say that cylinder 250 corresponds to

cylinder 165, pistons 251, 252 correspond to pistons 166,167, spring 254 corresponds

to spring 169, actuating rod 231 corresponds to actuating rod 170, stops 255, 256
correspond to stops 171, 172. and aperture 253 corresponds to aperture 168.

20 The operatmg circuit 260 for controlling a flow of hydrauhc fluid to and from the
.cylmder 250 to thereby allow movement of the pistons 251, 252, or lock them in the
cylinder 250, involves a forward control -position 24f corrtrol valve 261f and a rear
control position 24r control valve 261r, each connected to a reservoir 265 by way of a
- check valve 266 and outstroke dashpot set 266' which allows flow from the valves
25 261 to the reservoir, and a check valve 267 and return stroke dashpot set 267° which
allows flow from the reservoir 265 to the valves 261. When one of the control valves
261 is open the other is closed, thus ensuring operatron_ is only carried out at one
control position at a time. Operation of the dashpots 230 for the front control position

24f only will be described below. | | | -
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‘20 The various valves of the hydraulic circuits of FIG 11 can be

i ndependewad 96/03304 control l ed by neans of switching circRFPNZSM0865,t | vy
provided in control panels in each of the front and rear control
“posi tions 24f, and 24r, interlocked to ensdfe that . operation can
only be made fromone control position at a tinme. The sw tching

Circuits compr jse gk andasichne aakkpth 230ris otrsecagletatnedpdry 268 f rthé contrelovalvan
a control 25 “panel to appropriately control iege; val ves 51v é&ér z\g?ﬂh 57]v
to retract and26M; while apertures 2531, 2335 ggeclpath sonnecied,t th,other poTL 262 Esyh

the above table, and contrqgl the yalve : ts t 230
rollers 70 in Wit8 ORSTAIGROf ﬁ{eeva&Yer%@t ﬁnoori‘.e %ﬁegﬁgﬁ} qq\#gyaédgr{ﬂtﬁhgsﬁg)z d%%b?ggd

onto and of f t b, dgCivcRlly Aith RAS idthenashpes 230La280r enlotket. deCamsciy with
required. An e '

odi ment of a servqQ steering syst f t.h
transpor t ers of opdratiaof theevalver2éLin theootherrdisgtinn (ERWagAs m g@ Ség’é’Pf e
B O enCe art bb unlocked with-the Cthé? dafipded 2381, 230r 100kl T AR gy the pivor
el evation viewngunf HANSHA! 208 FGO[7 édnbedbeiediand uakekedassequiredy It icdlsaad
pinion . eel steering assenblies 90, while FIG 13.is ,&Eart Qgt :
away pl an vi ewfeatirewhatgvith control galve26tf infmettyal, ig: 8@ jactyation by fithet sqlepgid.gbe on
the right-hand side, and details. of e . hve [ 9 n
the |eft-hand §P@F§§is If%(fmﬂ?tl Mnd%%ﬂﬁes d&fdlfa??z&{ m’ggéd)hyAr au?ﬂﬁg ﬁélrc]itg u%%lgr

assenbly 9] Wq,géegsﬁg% sWitch WP el it tridal IRSFRYERY eittier tbmtrolepogition 24f or 24rabve
gervo rrve 92

45 for the mechani sm 92. The wheel steering assenbly

90.i s provi ded athieveanivatibn bhdeantivation (irgerlacking) ofitsirespestiye controls. i g
simlar arrangenent to that of FIG 3, while the servo drive nmechani sm 92

Moreover, since the pistons 251, 252 are biased towards the ends of the cylinders 250
by the springs 254, then the actuating rods 231 will always return to a null position
when a corresponding joystick 216, 240 is released, thus ensuring a constant null

15  position for the control mechanism 160.

With such a construction the swash plate control levers 155, 156 may be moved
together by means of the push:pull cables 161, 162, by operation of the joystiék 216

of the first actuating linkage 211 to thus control synchronised. drive of the first and
third wheels at variable speeds in for example, a forward direction. This confi guration

20 may correspond to movement of the transporter at variable speeds with steering about
a longitudinal direction (FIGS 5, 6, 7, 8). The swash plate control levers 155, 156

may also be moved in opposite directions in direct inverse proportion to.each other by
operation of the joystick/twistgrip 240 of the second actuating linkage 212 to thus
control synchronised drive of the wheels at varying speeds in for example opposite

25 directions. This configuration may correspond to movement of the transporter at
varying speeds in a sideways direction (as shown in FIG. 4) with the wheels turned in
opposite directions so as to be parallel to each other, for example at right angles to the
longitudinal direction. The swash plate control levers 155, 156 may also be moved in
opposite directions in varying inverse proportion to each other by twist grip control of

30 the joystick/twistgrip 240 to thus control drive of the wheels at varying relative speeds
in for example opposite directions. With this additional configuration, the transporter
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provi des feedback control from each wheel steering assenbly 90, to give
assi st ed BRIP4 - qccurate steeri ng control. msnoﬁbe 14,
t he- wheel steering assenbly 90 i's operated by two singl e acting

hydraul i ¢ steering rams 100f, 100r with a 8 ngle piston rod 101. A noving
saddl e 102 S fixedly connected to the piston rod 101 and novabl e
therew th undenaybe desered when. moving inOht sidewky)s diewiici0 (! Giovrir] F16U 4) HMe
104. The fixed frame 104 nounts the steering 15 ranms 100 on a structdre
of the drive #rxing the relgtive speediof thrawhesls.i s connected to front and
rear rack and pinion units 105f, 105r by means of connecting rods 106f,

ég? lrJr ning to é@ﬂﬁ%ﬁ ?ﬁ?@?@%g&&fé&ﬁeﬁpgg %51 pl n?ggalq?r#stqééﬁwsmf%r
conpri ses by a dcatenllmeGOOJiﬁ)FIan aTwof sﬁ@&dm;baness 300VRE pRAViAKRE Bné ks
|l er 109 with operation of therams 100

pi ni on 107:and
t hereby rofat, éa&h@gl the; E@WQPWWS 244 i dieagentrol panel 308t GQI&M%“ the

mounted to th i i f. bea units 93.
hecan be. scoro i Bofl jHSudk 218 4 ine ]‘?fﬁ*‘ﬂg%%@@r%ﬁﬁeﬁ%w?&m 240

t oget her descnhed Ibefqrdua!dl with Iﬁfefdhae IOFIGS. 19and26ahhicH a?é’ﬂfohﬁtea]&x et D
a central vertica ne. of he wheel 15 dlsplace

by a
pr edet er m ned ?'FP"’ PG hengath '&*ﬁlcgn%?l Ranel 300e Dack gontinels 801, and®nging tontrdlsi s

has t he effect f i.N u ng.
The servo dri Ve?%ﬁ%ﬁ%ﬁ%&ﬁ@@bﬂ@@e@ gltervoﬁécl%%'#ggjwmfﬁ%aggéprgg‘ ci;ﬁk )
100. It 10 contrmisrspnlopemtéﬂmmiw@vmhs/m fhanifSid E of EIGMY fothuS opbraty d ©
the saddle 102 (FI G__14) t hus noves therewith. The servo valv

45 -control s hydpsets e anidWl?‘E H0ef ﬂ’&rﬂ?‘* 60 for loadingy and moloadingocontdiners 4ndi s
i nked 10
Fl G 92) at oyl Bt BRI dedk &) zﬁ?ﬂ"%x‘ﬁ? s 3AAE° fsm@?feqrmf@eth °e

engine.

Steering control is by means of a control lever_310 which is friefrable_ about a vertical

15  centre axis. The control lever 310 is éohnected directly to the steering column 94 of
FIG. 12. For steering in the longitudinal direction as shown for example in FIGS. 6

and 7, the control lever 310 is moved about an arc indicated by the two arrows
between positions A and B in FIG. 22, to steer in either diréction:by operation of the
steering servo valve 45 of FIGS. 11 and 15. In this mode the dashpots 2301, 230r of

20 the control mechanism 160 are locked so that the wheel motors 157 and 158 can be
driven together at variable speeds in forward and reverse by operation of the
longitudinal ‘joystick 216. Position B is set so that steering to either side is
symmetrical about a central axis. For rotation of the transporter about its center as

~ shown in FIG. 5, the control lever 310 is moved past a detent to a latched position C
25  (preset mode). For transverse motion, the control lever 310 is moved to a right
latched position D (another preset mode), wherein the_ steering is locked for transverse
motion as shown for example in FIG. 4. In this mode the dashpot 230 of the control
mechanism 160 is locked so that the wheel motors 157 and 158 can be driven at

- variable speeds in opposite directions to each other by operation of the transverse
30 control joystick 240 with steering twistgrip, to thus provide transverse motion with

steering as shown for example in FIG. 4.
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sand a - chain and sprocket drive 111 simlar to the rack and pinion units 101
but with a chai n and sprocket inst@d of a rack and pinion. As shown
‘nore clearly in FIG 15, t he servo |inkage involves feedback |ink
rods 112f, 11&{}3 ﬁﬁaﬁmqm iTene end 113 to the chain sprocket
drives 111, an Ie{ e other. end 114 to opposite sides of a 5 slide

menber 115 which is mounted on tracks on the saddle 102 (FIG 14) so as to
be sl i Tisdwhesled liad tmnsportee bothe Tiresent inventinmipay ba vsed as ameanscioethery a
valve rod 116 to the, servao, vagl ve 45. . The . lLink rods 112f, . 112r .are
sel ectivel y cUERNIBeRaspn; %‘dd?wg"rt%ep"giepﬁeéi Roads w“hf‘%ﬁbcé‘f'gﬁﬁgldﬁgrféﬁf# JR &lip
links 117r, - V,\qal;@ {thaalolg 3pé&iifié bathwad' R fixddtransfer statidnk Rs WhifkS
163, 164 descl:é'lz){%%la a g‘f I'#\n&fprhthé}g?jgr%ngeltobFl G~ 14. = l%ns qll'-cf oper atelt he
st eeri ng, st hecaiivestionabsystemsythiudsprovidinge rooret versatifeosysteimandominimisig wastage

bei d (ie, f whi ¢h lip.li 117 is . is t d t hat
Phe al ve r oot equipment & wal e SensSeined Bawp i sBanyf YT hived wids Veises R pet,
Servo valve 43400805 u§é§. iﬁ&ﬂeé‘ver the confé rs?gthhlc for’ ﬂé;ﬂ_ﬁxﬁpbﬁeﬁ be tﬁ@sp?&‘gﬁi ve

ram 100. The piston ro I's thus noved rive the rack "an
pi ni on 101 anikvedtich énables tabeurateeentroboftmbvemem 4f thy transportenfeom eithésor o t he
_ piston rod 101, the servo \épglé@y% whi ct] i s, ounted, on . the saddl e 102.al so
i\

noves so t hatcqnie! pasitians Wi 0B GPREOl RPSItipD QReraiive At aftuey thys, IMProying, o
to the bo 0 the servo valve 45 thus shutting off the hydraulic
& %a}/’?tth h t

pressure pp he present enbodi nent, the pitch circle
dianeter for the rack and pinion units 101 is the sane as that for
t he chai n andFinaly itweill tér ippescidtdd that varidustaltetationhemmedifiSations may bethaide to
opposite 20 directions_ in direct proportion to the amuunt of .tutni of
the control |thedoregping without gepartmg %85“ @’Srﬁ‘f%‘f gﬁ thiy “E‘FFénlBg? &8 qefige &‘Eﬁ‘?‘u
94. - @hﬁ&&?&i nt of a traction drive systemand a drive control
systemfor th ransporter of the above enbodinents will now be
described, with reference to FIG 16 through FIG 21. In the

description conponents simlar to those in the

SUBSTITUTE SHEET



25 Dbeforenenti oned enbodi nents are denoted by the sane synbol and

descri pt VB 9683304 —om tted. ' FIG 16 shows det RCTENZIF/04065
hydraul i ¢ propul si on raction drive system for
powering the drive Hmmﬂuﬂj |ImH“|r anggorter 10, 59. The propul sion
system 150 conpri ses WOc var | & di*spl acenent swash plate type hydraul i c

punps egémswz driven by a prine nover 153 (for exanple an internal
combusti on ~ an electric notor, al:so used to drive the
fixed displacenment punps 41, 42 of FIG 11) WD"96/ 03304

PCT/ NZ95/ 00065 A wheeled transporter including at least three ground engaging 1dhd carrying
through a flexible coupling 554 The punps 151, and 152 are_ housed together
with wheels af leastreofizst ofi sid wheels beingiaseesshle and deiyable, whesland s least 10,

cont 1ol | ek Sepgud ofssid pEs ?éf%%%'4a¥t°39?‘*’t9*"'%§?9%‘82‘%€%éf oo IR0 11 i

supply in either direction as shown by arrows X, X 5 and of varying

flow rat % dgpendinghedled frenspofteaotlaireal melaim (1), & evhidhuapleastla fisst and a
connected to a front wheel hydraulic nmotor 157 which cprresponds to one of

t he hthirdoofl $aid wheslssaresstesralple @bout spective substanyiallycvertiealanescapinp

152 is connected to

|
corresponds ¥ Ber{qgemgme?pembl? ﬁl %ﬁé\’ghgﬁ lﬁray&datﬂirh Q,,}{EQISO uc% ?atmlh_{rgthe first

FIG 12. ThewR&d]§¢ furdéd’in aléiSciwise tireionabout tie nemnalwﬁmreof il thti'dr\ﬂte‘el on
and at variabl e speeds by appropriate control of the re&pec%ﬁwi swash plate
control | eveissurn®d in g@@nti-clockwise dirsstipn abontdhe, werticaliaxis ViggHeTSR

cnabl os. e HatPeRHRR AR DIRY ikelisposcomP GEBERERRVER TS, 1T ¢

3. A wheeled transportet as claimed in claxm 2 wherem said first and third

wheels can each be turned through a steering angle between 90 degrees and 180
degrees.

4, A wheeled transporter as claimed in claim 2, wherein at least one of the first
15 and third wheels is brakable for additional transporter steering purposes independently
of the other of the first and third wheels.

5. A wheeled transporter as claimed in claim 2, wherein a control position is

provided on the transporter for a driver thereof, the control position including controls

selected from driving, braking, and steering controls, and wherein the control position
20 is located in or near a vertical plane through the steering axes of the first and third

wheels.

6. A wheeled transporter as claimed in claim 1, including a load carrying
-platform having disposed along the length thereof, in spaced relationship, a plurality

of load presence detection means, conveyor means for moving the load along the

25  platform, the conveyor means being started and stopped in response to signals from

the load presence detection means.

7. A wheeled transporter as claimed -in claim 1, including a load carrying

platform comprising a plurality of powered rollers drivable in forwardl and reverse
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in opposite directions when turni e steering while stationary. This
‘ﬂ%‘ on the tyres due to t ntral
S %

‘Cglrltoisc;f) moé%gsi‘?drﬁm‘mﬂm“&\“ bei ng di spl aced by 20803 ned

anount fromthe axis of the 'steering shaft7 110 as menti oned before
with reference to FIG 12. The bypass val ve 159 is opened when t he

el tvery Ao, foliled Bentte by RS AP EDWBATE Foubis ety i ol anne
hydraul i ¢ notyRrraised b Rowdiré®said rdflersiteiry ataged id By guéghﬂst éb&tﬁfﬁéﬁofn%can

be turned together in opposite directions. rive contro stem
for the punpde moved iniongiudinahanwd transyerse dirgationsandrotated about efvertizarsxis by

S
—

FIGS. 17 thrqugh .FIG 21.. . Fl 17 shows the arrangenent of the
punps 151, 1 %5H8gﬂp?rﬁgn?‘}8\fgueri§?aﬁgﬁﬁwgﬁ inthe drive unit 12 with
control positions 24f, 24r at each end. Separate control 25. mechani sns

160f, 1605 f@ thes mhetled badspokes, a/chiMEd W S8fn 2! in@apbratiapta /v Qsiulbled
24f, 24r, and are connected tpo.t he swash plate (.:ont?‘(r;)lB I eger S 15@3%'“%25 of
the punps  Steering systems for stepging of id ﬁisqsedea ﬂnrdpbll&gelp,aj-bﬁdcslédriﬁg i)&_irer:]ré 162,
t hrough resp e _do n | I nks . _
doubl e ended%ét"h%lglngn%?l r§16§r,1d fg‘if'ngr gﬁg‘?‘ﬁ&n WA gi’“ﬁ%r‘%& thereaf, connected
shown in 3%%eﬁieﬁfor1&ommg PowerQd Stedt siid Fiest Whaklt dndthitd m@ﬁ%imﬂ%ggqsflﬁt her
of the push- %u | cables ) UTE
SHEET ut in opposite directions, a servo valve for controlling hydraulic fluid to said
10  hydraulic rams mounted so as to move with said piston rods, and linkage means
p g

connected at one point to an operating member of said servo valve and operated by an

input from a steering column to produce relative movement between said operating

member and said servo valve to operate said valve to allow hydraulic fluid to flow to

one or other of said hydraulic rams, and thus move said servo valve in a direction to

15 reduce said relative movement.

9. A wheeled transporter, as claimed in claim 2, including a control system
comprising a'linkagé assembly having; a base frame, a first pivot mount and at least
two second pivot mounts movably located relative to said frame member, first and
second link arms each pivotally and respectively mounted at first and second ends
20 thereof to said first pivot mount and one and other of said second pivot mounts, first
actuating means mounted relative to said base frame for moving said first pivot
mount, and second actuating means mounted relative to said base frame for moving
said second pivot mounts together substantially in opposite directions in direct inverse
proportion to each other, and first and second control means for respectively
25 . controlling forward and reverse drive of said first and third wheels, respectively
linked to said first and second link arms such that pivotal movement of said link arms
by said first and second actuating means causes corresponding movement of said

control means.

10. A wheeled transporter, as claimed in claim 9, wherein said second actuating
30 means of said control system additionally incorporates an adjustment device for

moving said second pivot mounts in variable proportion relative to each other.
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161, 162 to the swash plate control |ever by neans of a hydraulic |ock (for
exanple push-pull cable 161f or 161r to the control |ever 155).
This is achieved by opening or ﬂ I ng sol enoi d operated val ves
175, 176 respectively provided at controlqgositions- 24f and 24r, to
open or close off hydraulic flowto front or rear cylinders of the 5
respective double ended slip |inksgl63, A64.24¢ Construction and
operation of the doubl e ended <‘i§$‘<;§§ 163, 164 will now be

described with reference to FI GNLE ach of the double ended slip |inks
163, 164 conprises two iué\*,‘al slip Iinks nmade up of a cylinder
menber 165 and two pistons : 67 slidable within a bore thereof,
and an aperture 168 forned in al &y e 10 bore between the piz4pns
166, 167. A spring 169 is provid t he pistons 166, 167 for
bi asi ng the pistons 166, 17 tohi
actuating rod 170 f ~MyQ¢
pi stons 166, 167 with slidiRg
tight seal. Location stpgs
actuating rod 170 at opposi
15 can be pushed fQ-sit het
170 i n eit her di s
agai nst the spriog 169 A
moved in an Opﬁgg e 3
stop 172. 7
i nk 164 cl osedz
slip link 7
respective
unl ocked so
force only.

PCT. INZ9f80065

connected to the act uat{™mdé
ports 168f, and 173f ope TH
- 14 S

24§

24r




"170f, 174f are unlocked relative to the slip |inks 163, 164, while

actuating rods 170r, 174r are | ocked so that the aﬂﬁﬁig% 65152
_can be op¥OR6@3304i t h operation of the rear push-pdi es 161r,
162r connected to the actuating rods 170r, 174r. The contro

mechani snms 160f, 160r for operating the swash plate control |evers 155,
30 156 via the push-pull cables 16127}i%kmﬁll now be described with
h

reference to FIGS. 19 to 21. ontrol mechani sns 160f and 160r
are identical and hence only one

"SUBSTI TUTE SHEET WD 96/ 03304
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control nmechanism 160 will be desgribed__Mureayer N/FI GSf 19 and 20,
simlar - conmponents having/l effg{or rig t'gsc lons frelative to the
centreline of the control tiant sy Y pp e Andi chAted by subscripts
"1" and "r". The control hani $§m 6P conpri sed . a base frane 200,
a first pivot nount 201 and 51t secOnd uftg/2021, 202r al

bei ng novably | ocated rel at‘]S t g1t ffa ,Zan first and
second link arns 2051, 205r ea¢h \i vot respectfi vel y nount ed
at first and second ends 208, < 20 fArst/pivot nmount 201 and
t he second pivot nmounts- 2021,202r. The M rst fpi vot nmount 201 is
novably | ocat ed relative to the 200 by nmeans of a first

actuating |linkage 211, while the 10 second pi¥ot unts 2021, 202r are
novably | ocated relative to the base franme 200 py

23

22
18 ( 16




‘means of two second actuating |inkages 2121 and 212r. The first
actuati ngwossmgrma 211 and the second actuating |inkages 212CTMA95/00068V e
.Ssimlar constructions, and where details of the first actuating |inkage 211

are not shown in the elevation viewin FIG 19, these details can be
determ ned fromsimlar conponent s of the second actuating |inkages
212 indicated with t sane nuner al . /P The first actuating |inkage
211 conprls s a Ieve#F%iS haV|3E a joys ck 216 and a link arm 217
fixedly con ected t her et pi v

tally nounted r¥gl ative base frame 200

by nmeans of v pivot pin 218. The link arm 217 o 5 is connected

to the }ﬁlrst pi vot nmojuAt 208 by neans of 219 in the
formof two idgntical 20 at es inverted f » f| ag nmber
219 i s unt ed [om~the_hase fyame 200 by& ¥ i ght channel

220 in wailNgh i 9 fornmed a verfic sl ot

menber 222 he pi vot noun 8, an

aligning the nmenber ~THhe pivo = 5

are thus QN einayv i cal di 2 Ye~sl ot 221. The
i nk attachnmert arnﬁ212’|s 5 conn d ategan outer end 225°to atip end

226 of the fl menber 219 nmeans of a ¥ slot and a p|n connecti on
228, wher eby e flag plate 219 can be noved in a vertica di rection
- while the arm 217 pivots about the pivot point 218. Al so provided
is a positioning device in the formof. a hydraulically | ocRed dashpot

230 (to be described later with reference ti Fl 21)vn0unt d on the base
frame 200, 30 and fixedly connected by neadgs an Q?tuat ng rod 231 to a

| ower corner of the flaaq WO 96/ 03304
PCT/ NZ95/ 00065 - | ) <
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21 plate 219 vertically aligned wth the slot and pin connection
228. The wa9bpsaos 230 provi des a neans for |ocking oPCENZSHPIGES
_.movenent of the flag plate 209 relative to t he base frame 200.
Wth this arrangenent for the first actuating |linkage 211, the first pivot
mount 208 can 5 be noved relative4;z15£e base frame 200 by pivotal

t

movenment of the joystick 216 ab e pivot pin 218. Mbreover, the
first pivot nount 208 nmay be | ocked relative to the base frane 200 by
| ocki ng the dashpot 230. The second actuating |inkages 2121 and 212r
are essentially a conbination of two first actuating |inkages 211

but with a single joystick/twi stgrip 240 connected to the link 10 arns
2171, 217r by neans of a bevel gear drive 245, instead of being fixedly
connected to the link arm 217 as with the first actuating |inkage 211. Mre
specifically, the joystick/twistgrip 240 is pivotally nounted relative to

t he base frane 200 atys _base end by neans of a pivot pin 246 which

al so acts as the pivot pi pi votal rnounting of t&e link arns
2171, 217r, and is al so rpt bl y unted about its 15 axis  relative to
the pivot pin 246. The bgvel“gear| drive 245 conprises a trangderse

bevel gear 241 fixedly &  the joystick/twstgrip 2#0, which is
engaged with verti cal gear quadrants_ 2471, 247r respectively
fixed to the left and right arns 2172 217r. Since ot her
conponents are simlar to thg actyating | i nkage, these
are indicated with the sangsSynmhol s and cri pbhon i s_omtF8Y. 20 As
with the first actuating /1 nkagkstker e igg(jls ﬂ:?‘}* i &Iy

| ocked Jidashpot 23@ for hges 2121 and
212r sim | y Y angenent
for the seg¢ggd actua > second

pi vot nountts 2021, 00 by




‘25 pivotal

to nove t @ oe03304 fl ag plates 2191, 219r.
link arnms 2171, 217r are on

novenent of the joystick/tw stgrip 240 about

“when one of the pivot nounts 202 is noved

in an opposite direction in direct

i nv

rotation of the joystick/twstgrip 240

control),

t he bevel

3734

In this case ho
opposite sides of the pivot pin 246,
t he ot her

upwar ds,

roportion.

Mor eover,

t he pi vot
weVéSNé?s(?@ St

in 246
he

t hen
i's noved
wth

its ax{p_(twist grip 30

gear quadrants 2471, 247r are .dri

"

241 so that—
PCT/ NZ95/ 00QQ5
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‘FIG 21. The dashpots 230 are all of simlar construction, and are
of sinilawoigmssya and 15 operation to the individual sliPOWNSOMEScri bed .
_beforehand with reference to FIG 18. Hence repeated description is
omtted, suffice to say that cylinder 250 corresponds to cyl i nder

165, pistons 251, 252 correspond to pistons 166, 167, spring 254 corresponds
to spring 169, actuating rod 231 corr

yﬂd s to actuating rod 170, stops
255, 256 correspond to stops 17¥__172. _and_apertyre 253 corresponds
to aperture 168. 20 The opefating circuit 260 for controlling a flow of

hydraulic fluid to and fromthle
novenment of the pistons 251, 252, or !

i nvol ves a forward contgko ] & ve 26 f and a rear
control position 24r ca onngct ¢d 'tlo a reservoir 265
by way of a check vaVve JBE dashpot] agt 266" which

allows flow fromthe vakyel.. & reservoin nd a cfeck val ve
267 and return stroke dashprt

cyling t-g—trher eby al | ow

cyl i nder 250,

5 ﬁi 7' which -3l higws fl ow~romthe
reservoir 265 to the val % 26&. en e of the control; val ves . 261
is open the other is close I hus ensﬁ?ﬁﬂﬁ‘ﬁﬁﬁ?ﬁTT?ﬁrTs {nly car d out at
one control posk®i el a Ll Oper ation ¢f tlhg ldashp 230 for
the front control positfae/\j ot nly will be descyibed beldw.
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Aperture %9%?33%e dashpot 230 is connected to one port 26§‘Wﬁ%ﬂ@°ﬁ%ntrol
val ve 261f, while apertures 2531, 253r are both connected to the

ot her port 269. As a result W th operatlon of the valve 261 in one

direction (downwards in FIG 21), daggazﬁl can be | ocked with the
ot her dashpots 2301, 230r unl ocked er mnth 5 operation of the
val ve 261 in the other dIFECtIC)m(--vu'i - rershpot 230

can be unlocked with the other dahppts 2301, In this wa e

Iocked

pi vot nounts 201, 21, be Iockkd and unlo
as required. It is also & } val ve 261f w~ag
neutral, ie. no activatigm b control s of
control position 24f are all Is only 10
necessary to switch off the ¢ rol positi
24f ~or 24r to achi er | ocki ngy
its respective controls. pis 251, 252
bi ased towards the ends of the (¢ i springs 25%
then the actuating rods 231 will}! posi tion
when a correspondi ng joystick nsuring a

or {1 =chaﬁ|sn1IBU. Wth

'*ev- S

such a construction the s )
t oget her by neans of the puwsSh- pul , by operation of the
joystick 216 of th& first] -|ng-I|nka-e 211 tof thus control
synchroni sed drive of the first & . third wheel s a variabl e speeds
in for exanple, a forward direg™N s cenligurgtion RO may
correspond to novenent of the at fari abl e speeds with steering
about a | ongitudi nal ﬁ+r. &SPH, 6, 7, 8). fThe swash plate
control |evers 155, 156 t: b Be fBved in opposjte directions in
direct inverse proportion to eac 3 operatijn of the

' ' | } apfuating Iinkage 214 to thus

b, at varyi ng speedsf i n for exanple
kQNn may correspond to novenent

constant nul | 15 positiogn
mgﬁ , 196 may be noved

control synchronised drive of thelal
opposite 25 di rections. Thi st

of the transporter at é G
1 o
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varying speeds in a sideways direction (as shown in FIG 4) with the wheels
turned i nW096/03304 opposite directions so as to be parall el Rax/Nzosloassher

-for exanple at right angles to the | ongi tudi nal direction. The
swash plate control |evers 155, 156 nay al so be noved in opposite
directions in varying inverse proportjpon,tp each other by twist grip
control of 30 the joystick/tmﬁsthVE]ZﬁO to &ius control drive of the
wheel s at varying rel ative speeds i n for-8xanpl e opposite
directions. Wth this additionakgfgﬂiiguration, transporter

SUBSTI TUTE SHEET WD 96/ 033 R _
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be steered when noving in the sidewd shown in FIG by
varying the relative speed of the wj Introl panel JFO~f or

t he above controls is showmn in FIG shown by a
dotted line 300 in FIG 19. Two of S 0 are proylded,
one for 5 each of the control The control 300

conprises the | ongi t udi nap> co
control joystick/twstgrip 240 &
FIGS. 19 and 20, which are nounted
control panel 300. Deck controls 30
provi ded on the control panel 300 b

4..and the tr3ifSverse
h&a®d w th reEhLane to
base |f F&he 200 beneath the

ne Wontjrol s 302 are
joybn'qks 216, 240. The deck




10 controls 301 operate the various valves in manifold E of FIG 11 to

t hus oper 3®9é/48304 ramsets 50 and rollers 70 of the deckcPRzdiAooss

<l oadi ng, and unl oadi ng cont ai ners and novi ng these on the deck 60.
Engine controls 302 are for starting, and stopping the engi ne.
Steering control is by neans of a control |[ever 310 which is novabl e about
a vertical 15 centre axis. The contrqg/*ﬁﬂer 310 is connected directly to
the steering colum 94 of FI. G 12/ For steering in the |ongitudina
direction as shown for exanple inMI[GS. 6 and 7, the control |ever
310 is noved about an arg_indicatgd py the two arrows bet ween
positions A and B in FI G2 $ R-—-e-t-hef direction by operation of
t he steering servoSRlve_45%]|of d 15. In this node the

160_apeyl ocked so that the
t hef—=pt lariable speeds in
dl nal) joystick 216.
symetrica
er about its center as
detent to a | atched
e control |ever 310
r—prgset node), wherein
z) hpwn for exanple in
r ol mechani sm 160 i s
N be driven at vari abl e
bperfti on of the transverse
D, tp thus provide
or exanple in FIG 4.

dashpots 2301, 230r of 20 t¥é Comtr
wheel notors 157 and 158 can be
forward and reverse by operation ¢f {hd
Position B is set so thatpsgeerin1@3» di
about a central axis. For ¢ptationfof
shown in FIG 5, the controt|leve
position C 25 (preset node) 3
is noved to a right | atThed po$
the steering is | ocked for transversg
FIG 4. In this node the dashpot 230
| ocked so that the wheel notors 157t
speeds in opposite directions to ea
30 control joystick 240 with steer
transverse notion with steeri
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.1 NDUSTRI AL APPLI CABI LI TY

The wheel ed

i nvention may be used as a neans for the

of palletized | oads within a cargo handling facility,

manner rat her
with 5
m ni m sing was
it will have a
control systemn
accurate contr
control positi
I mprovi ng 10

alterations or

departing fronﬂthe sch

clains.

convegr

PCTA95/00065
oad transporter or the present

transportation and transfer
in a flexible

efg specific pat33?&F to fixed transfer stations as
yStens.  tus vl diFfg—a jrore versatile system and

age of equipnent. It will be [pppreci ated however t hat
wi de v@jli ety of other I ndustrff al uses. Mreover the
Lfor t h@{lt ransporter of the present lAyention enabl es
| of enent of the transporter fjfom el r or two
bns wi tRllonly one control position [pperax~e at a tine, thus
afety.g Finally it wll be appreciated that various
nodi f i BE s ey be nmade to [ he foregoing wthout

112§

this invention as def

appended

ned iﬁ:}ﬁe
"=
=,
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WO 96/ 03304

PCT/ NZ95/ 00065 CLAI V5. 1. A wheel ed transporter including
.at | east tWPIE/ gﬂ"éund engagi ng | oad carrying wheel s, atPOTENESS/N08D651 r St
.of sai'd wheels being a steerable and drivabl e wheel and at | east a

second of said wheels being a castoring wheel
driven. 5 2.

| east a first and a third of saldl?gézl

respective substantially vertical axes

steer said first and third pire v
turned in a cl ockw se dire--
wheel is turned in an 5
t hereof and vice versa, 10

not being capabl e of being
A wheel ed transporter as clained in claiml, in which at
are steerabl e about

steerlng means operable to
q first wheel is
dxi s thereof the third
mnse dlrectlo gabout the vertical axis
ch atl ea$] alsecond of said wheels

i's not capable of being drl._b
clainmed in claim 2, whegeip

turned through a steeriXy

[l"ﬂ"

ele

d transporter as

ek (A and

o

wheel s can each be

gdnd 180

degr ees.

4, A wheel ed transporter] g 4@3"7d in C:-I D, erein at |east one of
the first 15 and third whgdl’s_ys#r akabl el f or addhg?onal transporter
steering purposes i ndependg#l }" oL.the t her the first and third
wheel s. A wheelle / B3 claimed in claim2, wherein a
control position is pr'W ded on the Transporter] for a driver thereof,
the control pasition includifffg controls sel ectgd fromdriving,
braki ng, and steering contrlgl s, and wherein the contjrol position 20 is
| ocated in or near a verti gfi—ptare—th-ough—t-he—stedring axes of the first
and third '

~

L

Py O
- h
o
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wheel s. 6. A wheel ed transporter as clainmed in claim 1,

i ncl udi nowe dsHdacar ryi ng pl at f or m havi ng di sposed al; ikgﬁmf ngt h
‘thereof, in spaced relationship, a plurality of | oad presence

det ecti on means, conveyor. neans for noving the |oad al ong the 25
platform the conveyor neans being started and stopped in response to
signals from the | oad presence ction nmeans. 7. A
wheel ed transporter as clainmed in cl gg; includiing a | oad carrying
platformconprising a plurality of power

reverse WO 96/03304  PCT/ NZP5#-06865:

27 directions, nounted thereon by nebos: rf“; justable nmount s wher eby
said rollers may be raised or | owered, saild rollers being arranged in
groups such that a contai ner may be noved [in | ongi tudinal and
transverse directions and rotated about a_vertidal axis by poweri ng
appropriate rollers in said groups7gy 5 8. A wheeldd tﬂaﬁb orter, as

ed ellers kdri vable in forward and

U
Q
i
15
Bid
Sk

claimed in claim?2, incorporating adferv controlled i ng system
for steering of said first and thir said st tem
conprising a first and second hydraul wWith pis s t her eof

connect ed together for providing p r to steer $aid first wheel and
. third wheel s sinultaneously but in]g¢pposite diregtlions, a servo val ve
for controlling hydraulic fluid tasaid hydraulic fans nountgd so as to
nove with said piston rods, and l|i nkage ngans
] 162r
1681 1zgr 173r
s A 740
168f
170f &
161f1 % RO
P\ 1 5& 67

17

250 <2501 -250r
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‘connected at one point to an operating nmenber- of said servo val ve and
oper at ed ‘& I nput froma steering colum to produce rel ative
Boogllze

< novenent sai d operating menber and sai d servo RFAMNAES ’Pﬁosﬁperate
said valve to allow hydraulic fluid to flowto one or other of said
~hydraulic rams, and thus nove said servo valve in a direction to 15 reduce
said rel ative novenent )1\ e]e%ed transporter, as claimed in
claim 2, includjrg a166Mem npr i SI | i nkage assenb
havi ng; a base ﬂ a first pivot nount and at tWwo seco

pi vot nmounts no aIy ocated rel atlve to sal deiéglrre

second |ink mk eac O votzgs gspectiv

second ends % hereof to g first _ppvot nou

second pl vot t]s -n-:l ZIMamEr: -lu-n.rr:::::::’:”:T:Efff;%::;:;‘ e sal d
base frame for ﬂ'%!.i g first pigdt "lrm Vi x,-’q’ mtin
means nount ed N3 1:;-.;.-|r.- .a base furameufqr , ‘ 1.;) Mnd pi vot
nount s toget her b_. g 05!‘0 dsi te"dj're . '

proportion t 218 he E=SIeT0Ad St

respectively 2§ "0 orward &R rever "yr- T~ and
e 01 i nk 3 said

third wheel s p ‘[' s ’ﬂ r s
ZB df/ said lin rms ‘ j j21an selcond

7 1O .
-_-n ¢|ﬁr of} sai d

such that pi
actuating neang ] Or meygpondi ng movenent of said Yer ol nmegns.
10. A wheel ed] transporter,~Yas clainmed in claim9, wherein sal d seco

actuating 30 Lj ns of sal d control 25§t GG RAICHEW Yy T NcCor por at epxian

adj.ust ment devi for nmovi ng sai cond pivot mounts in variab
proportion relative to each other. '
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" | tor, and is steerable so that when one

- | tion. The transporter (59) can thus

(54) Title: WHEELED LOAD TRANSPORTER
(57) Abstract

A wheeled transporter (59)
for air cargo comprises a load car-
rying platform (60) having rollers
(70), connected at one edge to a
power console (12) incorporating a
prime mover, and supported at the
other edge with unpowered castor-
ing wheels. The transporter (59) is
driven by two steerable wheels lo-
cated beneath the console (12) adja-
cent opposite ends. Each steerable
wheel is driven by a reversible mo-

wheel is tumed in one direction the
other is tumed in an opposite direc-

be driven in either direction along
path (X), and tumned or rotated on
(Z). By tuming the wheels through
90 degrees to the longitudinal di-
rection, the transporter (59) can be
driven along a path (Y) in either di-
rection, and steered by varying the
differential speed of the wheels, A
container (18) carried on the deck
(60) can be moved and rotated in
directions X°, Y’ and Z'.




