23 March 2007 1 A MATERI ALS HANDLI NG SYSTEM The

present invention concerns a systemfor transportin923Marchzoo7
| oads within a warehouse, Par&jcularly but not

exclusively air cargo loads'to be made up for

transport on aircraft. Such | oads are commonly nmade up

i n warehouses before being | oaded onto a truck for

transport to the aircraft where it is loaded into the

hol d. The systemis equally applicable to the reverse

ti f I_vi ' t and
br caki ng-t herfh Bt E5IA S FANDLERE 8YSTEM ed to thei r
next destination. The |oads in question are conmonly

of the order of 5-8 netric tonnes. Loads conprising a
pal ette (or cargo platform or air cargo container and

CarHQ pRESeHEBAGe Mok :Eo{'mggrn\g’aé ?E&léﬁ?ﬁﬂl rgngﬁattin%;higads within a

wor Kstation on a palette or a contai ner.
wareturuest, atEirtiouledymuut! yotc exwtusivebt e asirgh leadokd de bedle up for

nveyor_whereby.t he || oad can _be transported for the
tran§ RSt FIEAREG usbET Jp88E AR <SR RS e e P talBhouses
befoae |bieirlg Waeleahyntohe thueidoe arari3pof ®vaicediréraft Weerd @i ighdaded

. of the truck bed of a truck parked in a truck parking
into 6%9. R§ife (hECRYStRBLIS greally ppligealeata 8¢ &pvemsyeperation of

- receliRg RIdd@Wsrdrhe alreadt t ondpep iR ACHEm | aﬁ\%albley rel tggﬁ are
truck dock to align it accurately with the truc?< be
forwpedest ko bleeingextideshaatde® onto the truck bed. A truck

dock is conventionally a large fixed structure

requiring significant civil engineering works to

i nEhalldadnih geestiamsegeemmpnxpietiss vedamodf el meateiat tonnes.
L q%gstructs an aci:c%?s to the V\%Efeho%se. N sone .
0ad5a FRINISEY th& D TGI8y BFURAY b8 AlipICaEey Geytainer and
cargel &eatiang Uy avehé MrgeMehs< ke a(&dMt wolkBtafor B8 Lpaktte or in

Cargo Manager TM able to sup&grt and transport the

3 CQBaMear outE WERTEREAIS sSYRgRlaFeMMHB At WA e roller bed
com@yBRlBRereBy Skl lohlYcdsR tﬁ‘gﬁsﬂdrf@@f&o{deeho?Qﬁ‘éﬁ)Sﬂtr% a truck

[
but the large |loads require additional manpower
dock.r dhefteuck doak ipdbeides|ad 8t wbarabyoths, loadgcar beiadvated to the

neiBEEE 301 B S,008 (HHEL L RSSEIR . e ruce
dock also provides a roller conveyor that allows the load to be displaced
laterally in the truck dock to align it accurately with the truck bed before being
discharged onto the truck bed. A truck dock is conventionally a large fixed
structure requiring significant civil engineering works to install and is
consequently expensive and permanently obstructs an access to the

warehouse.

In some warehouses the roller conveyor may be replaced by an
elevating travelling vehicle (ETV) such as the Combi Cargo Manager ™ able to
support and transport the load around warehouse passageways. These
provide greater versatility than the fixed roller conveyors but the farge loads
require additional manpower to transfer from idle roller conveyors, a qualified

operator is required and their size necessarily requires large passageways.



It is also often necessary to provide the fixed 23 March 2007

workstation with an elevator so that the | oad can be

rai sed fromfloor height to,that of the roller table

whi ch conventional |y operat 2s at a roller table pl ane

of 508mm As with the truck dock this is usually
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_ .to enhance the flexibility of such systens. It Is an
limitghjoastorvthe Wee mfenaneholre spere mucotpsafetyiand ahset eanstraints

[ -1 L t f . rementi oned
on tﬁ’lﬁsrg ’6'53‘#@3&%?& F]Hee |pc'r ?I%rwigﬁ?ca%A%%grga?ngl y there is
provi ded a materials handling system conprising, a
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engageable with a floor and a tow bar extendable to
enhahnes Biq flexigHityiof SushsyskBsof a side or end of said
chassis, said tug having a body nounted on at | east
three ground engageabl e wheel s and a tow bar hitch
adipiedn ebjedupf éhai preseat dnegndonied poovidar assydiem which

el HRoEPLIRE BB Ao Bheb Bty B AbridS e prgiore
to the workstation chassis as the tow bar. According

to.a thir ect of the present ipvention there is . .

or Bererindly Thetls %ﬁoy@%%mﬂ@raﬁﬂsﬁﬂﬁwv%nwowpﬂsmgr a
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nmobi | e workstation having a roll er conveyor supported
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the tug wheels Is, as measured horizontally, at least as close to the

workstation chassis as the tow bar.

According to a third aspect of the present invention there is provided a
materials handling system comprising a mobile work station and a self-
propelled tug, said mobifle workstation having a roller conveyor supported on
a workstation chassis, said chassis having castors engageable with a floor,
said chassis comprising elongate side members connected at each end by
laterally extending end members and a plurality of laterally extending
strengthening beams extending between the side members at longitudinally

spaced intervals which support an overlying roller conveyor,



3 c aplurality of floor engaging castors di sposed

adj acent one end of the workstation and arranged t023 March 2007

rotate about a common axis éuch that only a segment

of the roller of each castor projects clear of the end

and side nenbers to engage the floor whereby the

Wog ki, A9 o fC oF‘HHﬁQ@iﬁﬁ' &?sqarsopisgggé aerRNéhe end. of the

metric tonnes but preSendts a ro r conveyor planhe of
workstetiesnarni@Grmangat 28 0whateAabouldiangomonaen faxia shcaspettonly a

f 1th sent inventjon_there i.s provide truck .
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Wwor kf,rrtt a%iﬁﬁn and el evate the workstati on between fl oor
betwggn q HeeHE JRones Rit preseniede el $evevoacekne of
betved 35 $REBIRIFNG 2 5®wRtL ed on floor engagi ng wheel s which

in normal use, when situated in a warehouse door,

all ow the truck dock to be noved laterally to align a

I ' t | ] t ruck .dock .
o b e g BYAH A" e PRerk Nl RSP Eyigea o
truck anhatiki ngmyistrrm}acdmsrmsUpdoﬁgmgaeooelégam, \giatdw eteh%ftor being
resent nventi on w now be descri bed, way . o
2dae T eoshiS & TapPHe ey K BRER 108 Elry 2ra Enb AT En between
floot IHeUgitr ahd Vehedhigitosf d Rridk 6Bd, RiatteudA dotkachisals being
view of a first tug enbodi nent for use in the system

mousted i figor £ngagin parasls, highen Masmad isee wihen tsiuated in a
&dlReOtiobiCalidll the kUSRI bE FHhEdlGrd |
W.arper sgec?%’vea v‘?@w Ertcgrq]t%;q%v’f/ 1?nggt %ﬁg Iglt%’éngftot ﬁlég? uag foad
withj a trigigled amd aqeatlew2ihs sruakpdeok w éw ofovadsageypdrom the
[ A of atug for use in the system Figure 2B

'S a perspective view from above and to one side of

the tug in figure 2A, Figure 2C is a perspective view
frombelo nd.,to one side of the tug in, figure 2A

i QuPeteskls Baaaliia 3Y5heR CoRSEURIERdD BeBERANRSHItG thg Present
inveABBH VWK BeaddseAbed, by way of example only, with reference to the

accompanying illustrative drawings, in which:

war

Figure 1A is a plan view of a first tug embodiment for use in the
system,

Figure 1B is a perspective view from above and to one side of the tug in
Figure 1A,

Figure 1C is a perspective view from below and to one side of the tug in
Figure 1A,

Figure 2A is a plan view of a second embodiment of a tug for use in the
system,

Figure 2B is a perspective view from above and to one side of the tug in
figure 2A,

Figure 2C is a perspective view from below and to one side of the tug in
figure 2A,

Figure 3A is a plan view of a first embodiment of a mobile workstation,




23 March 2007 4 O Figure 3B is a perspective view

the first enbodi nent of a workstation show ng hi ddg“;’ March 2007
detail, Figure 4Ais a plan,vigw of a second

enbodi nrent of a nobile workstation, Figure 4B is a

per spective view of the second enbodi nent of a nobile

LGP, D LD e Sy e
showlrguhigdsB desad, per spective vi Ewt oI_ t Eest gi _rg o dden
h N | .
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workdtgtine, 6B i s a perspective view of the truck dock
showi ng hi dden detail, Figure 7Ais a plan view of a
dobigHg 44 i F‘d?P%H%ICtﬂegMieé‘g PBthe sgcped Grakedienyi éwa gpobile

worRst@86Ki Pdwihghidden KefHr ring to the draw ngs, Figures
1A, B and C Show views of a first enbodinent of a

seffauseRéy 6 Plag wiehcof @ shird eombiedi mentd ymakdle werkstation,

e =0 -Fl gur . an [ of .

eS8 CRALRECHE QAR e (B BB P ¥Re e
workstgtipe shoming iddergdeatasieat , saddl e or deck (S) for

the. operator_tp ride on. Th ug has a chassis 1 with

a F'rgb‘ﬁ? 6?&9‘&‘7 B%nlﬂe%?#;?\tr%%p%s a pair of front
wWheigluse &8 i3nflpeispaitlve vidilof $86 tthdk i GkingSiBREeR tdetail,
a nptor for propul sion (not shown). The rear Section

al S@URB AL I§ aPlancdevwplop dPSKiBE skAERN @€ to be driven
by Fighiee 7R Qra p}g{tygggtigg_rvlyﬁ oﬁ‘%. ‘%I%Zﬁg th&iod ug accor di ng

to the position of a ti r ear section al so
accomodat es the power supply for the tug which wll

or gj ily. b | es . oywer an. el ectric notor. !
OhEEREhbY e b RINGES Fib BN A8, AT SR r & first
emtbiogiraeat lof enee[éamlwetredeik:)ughlewhishds mwjjtephedr aﬁrbéfeﬁ.ticﬂw by a
1h.. The wi pgs _4a and. 4b_al so_extend forwards an
peddsliigh s ahe pEIGUras adh B DY FoioR SUee b & gelrpaere tug
genéiaftsimingelts that andigdPe CABUPRaSRRL BGsaik! kaddRYorl HEA (S) for
the centre line of the tug for stability. The

the ppedtaelr dide Gecilhsiugchaneshgssiateyih @ dipnthectian 1a which
SUpRS ontré \-'Hé?rg o g‘ghgn\gﬁeéigt shabhy shaghf Hogks Sctibl®1b which

eel's
supports a motor for propulsion (not shown). The rear section also mounts a

rear propulsion wheel 2c to be driven by the motor, which serves to steer the
tug according to the position of a filler 3. The rear section also
accommodates the power supply for the tug which will ordinarily be batteries
to power an electric motor. The front section la has wings 4a and 4b
extending laterally one each to either side of the rear section 1b. The wings
4a and 4b also extend forwards of an intermediate part 4c of the front section
so that the front wheels 2a and 2b can be spaced well away from the centre
line of the tug for stability. The intermediate section 4c incorporates a tow
hitch comprising a pair of laterally spaced hooks 5. The front wheels 2a and
2b are each mounted to rotate about an axis further from the rear section 1b
of the tug that the axis of engagement of the hooks 5.




2b are each nounted to rotate about an axis further o3 march 2007
fromthe rear section Ib of the tug that the axis of3
engagenment of the hooks 5. 23 &khrch 2007 5 0 Figures

3, 4 and 5 each show variants of a nobile workstation.

Each workstation conprises a rigid chassis forned

prngmé % fq4 AL %%ich How '(;@P%hw%rﬁah%ab.@mgﬁ@tago.a Each

ers a palr | at er al Yy exten INg en
Workﬁéﬁtj@mscarrmrlsesfa Wigid echassis oforbwed geomedly dnom a pair of
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ation Is
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betvwdrefHd ﬁﬂe'rﬁ@@iﬁe%“aﬂ%ﬁ%ﬁﬁdlﬁé‘w BsaddPittefaid.he

workstation (to t figure 3B) to the rear
(to the right in figure 3B). Each of the roller
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riouig 35§ B Ra€ Fart it ORYEIn FBURE Bd. acfoakiite Fdleriiougyors
is separatedrbphflonfittbieanprdcsémdingrwalkaely ©f. EReh roller conveyor 9
tragﬁf&; ssions_is_coupled one each to each of a pair of

s PPYERsFAINYy aspateff fbrel'tctjl"biﬁ tragpmagsionss Ifouiy via a igeries of
e f

couﬁfé@rﬂel i%ogr@g?z{:otvgerﬁbogﬂt%eﬂhg rcﬂ!e‘?’% Cizh%?“%ﬁe rbll&;I b@ﬂ\é?yrﬁr to

allova @Irlroad EoURpR | GH’@WUA orgpripr a@ff pefi thef Wbrksttatlgn r diEiCélr of the

tran%rﬂ?stsmﬁﬁo%eo %ﬁep%aoc\ﬁ' go galilﬂ 05‘ I?;\epélg%rf 15‘&%@@ spgcedAfrlctlon

y ex endlng nt ed
rollel-smgl mnedinted irytfwfmmﬂlqm:l rrgambl@r 7ad 'Swaﬂ:&héqﬂnmeof eaitt}'ofrlctlon

E@t hass S ﬁcesg |$F rovided in the nenb s‘,o

rollef gt BIREYS Iropa e et e Tieihetde [OTRE e auAing. A

similef @3t 6f frittOReraNess Em&nshcﬂ@rﬁi) fHzAMPe @Hbviasd iih |tHétréé‘ft ﬁﬂamber
in figures 4B and 5B to an extended position. W |

7. pe appreci ated that the nounting of the tOM/bar in the
chassis is rigid to the extent required to prevent
articulation or flexing in the vertical direction. On
t ha latiedelhs edeensiing ﬁ@wdiﬁa'sk‘i és atqterdedtort loe gitedinatiyndeending

Lu ty Qf i n ast or
ouiod (A€ A HERARERS MUilabhl AU ARAAE 968 8hber 7
so theatttbediongbax tsn bbtsetfiuctesxwitamhe side@bf thd ahgssinlirbes pokition
and drawn out as illustrated in figures 4B and 5B to an extended position. It
will be appreciated that the mounting of the tow bar in the chassis is rigid to

the extent required to prevent articulation or flexing in the vertical direction.

On the underside of the chassis adjacent the rear member 7 are
disposed a plurality of ground engaging castors 16 each mounted to rotate on
a common laterally extending axis. It is desirable that a large number of
castors are mounted on the axis in order to disperse the load applied to the
floor, and to this end sixteen castors have been used in the example of figure

3B. The number of castors used will vary according to the duty required.



castors are nounted on the axis in order to dispers

the load applied to the floor, and to this end 23 March 2007

si xteen castors have been used 4 n the exanpl e of

figure 3B. The nunmber of castors used will vary

according to the duty required. 23 l\/arch 2007 6 Using

a r I e

Usm@ bo{,a\ldgg%'wlme%r %ffecfa%&%lgb?lg@pﬁgsngﬁ &Y tfﬁt%‘@éllﬁwgf& the roller
tabl%tpﬂﬁnﬂ hekght Ao e kepiftoga minimengageabl e feet 17 are

nmount ed one each at each front corner of the chassis

to provide ground engageabl e el enents. Wen at rest

t ha 'alowfdgmlg&giengageatblesﬁmpoﬂ aadmoldked tdre each at each

Pal et sto s 18 are al so provi ded at

fro”‘fl‘?Q”?? ‘i&aenah?%é%i%fpww 8\ PKEE 1Pl SlRaP Rl  ¥fhen at

resttthe Weddesd @lﬂg‘é@lrﬁ;ﬂ%\é‘c bupﬁc’orﬁuér@@ Brakastheh@otewahidh. Palette
extensible fromthe sid nber 8 with the castors 16

stopaniP e plsappeyisiadadtetne frp@baadtreah of e wesk$iabiani on of
the variants of figures 3A and 3B is contenpl ated
Wi th a workstation having tow bars extensible from
eathe ofaridrg of rtbat wanikstatien sshidevand figuesss 4ohasatdteotsw bar
and

|t|one X|sa site end
extea g ARG B nBbe! SRR (RsSdute 2avRrhgadronriately
repoFRIR UV ITHE ctdmﬁbwatubat @i e | Varsante @@nﬁgne@é vsmeawssa is
envi ron % variant shown in figure 5
conqem@ﬁ@ég‘\?v]« a Y¥RY] F@t'qr'o%l‘é'”ﬁrif@"‘éQaﬁ%%te"ﬁ&'e fFRﬂ"lﬁFEChaOf the
fronPANETEE Jigd 'aﬁ[:l m@wsewpeasﬂ;rgepbgaohédw%g tttﬂetcﬂ:ﬁjosme end
wor kstation by extending the two bar 14 an

and dsidg n@f tthe t\M@rlqsbaucm t heThesmt vefienisf presenior kdvaitthges in
man?@u(lh ? \Q‘E fHn i orESCc%' ¥§Qd'ﬁ£%h%’ﬂ§ e%‘?/ﬁ%ﬁm nts.
orne ween % axl Ef

e sectlions
t he hooks 5. The hooks 5 are then ralsed via a ra|S|ng

hani sm h as. dra e
TR =Pt FaguR i T3 B fRheBgH R s A ler TesdY Rid suoes
not mruc&oamaxeréaeoﬂ@e&or%y@fe raised clear of the
ground. It is inportant that the |ocation of the tow

bar axis is closer to the rear section Ib of the tug

thﬁ‘i‘ettﬂ if .80ble %@gth@m staBgnhgnest déM?:ﬁz‘i‘g ‘EHHF%hJ%db ©14 and

t he wor statlon t ow ar axl ' s an
thent ¢idvingriket tagi om to $he draieand pbithe Werkshekist o that thlaanw bar

is retkgrgleggﬁ%tﬂg‘?%eisss%rﬁngﬁ t}#glg%ﬁytﬁ‘u?agec% Bﬁs"éﬂog %r?y tﬁ% 2xis of

€ Sa suppor FUT £
the howvkdbdr. Thel mbatsabl yrebeiareemseéderid raomlsmg mechanism such as

hydraulics or worm drives (not shown) provided in the tug to engage and fift
the tow bar so that the feet 17 are raised clear of the ground. It is important
that the location of the tow bar axis is closer to the rear section 1b of the tug
then the front wheel axis, and hence when coupled to the workstation the tow
bar axis and the weight of the workstation is further from the workstation
than the front wheels of the tug so that the weight of the tug can be safely
supported by the tug. Further the tow bar is laterally between the front
wheels 2a, 2b so that the load is laterally stable. This permits the tug
workstation combination to tow large loads of the order of 5 to 9 metric
tonnes. The workstation can now be towed around the warehouse as

required. It is also beneficial that the tug requires only three wheaels.



wheel s 2a, 2b so that the load is laterally stable.23|wa"ﬂ12007
This permts the tug workstation conbination to tow

| arge | oads of the order of ,5 t9 9 netric tonnes. The
workstation can now be towed around the warehouse as

required. It is also beneficial that the tug requires

only three wheels. 23 March 2007 7 O The hooks 5 are

shaped with an inclined surface so that when raised in
en@ggdm’ﬂs Siere shaped ovithhan inglinéd sudaceao tnat vhearc eaised in

enob B IR AEToR Bor 1O, LYt B MG bl are
urgdd towaals daclvethal. | 4k cahSramiilptissl sooe iedgure LB Bge tug has a
i Bl SR8 SRR o0 ol 5 e wing
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rkstation. Because the workstationhas a | ow pr
tug can paovide povest tasdrivé oo rollet cordieygr wotks tatrkstatiohen
di sengaged fromthe tug. Alternatively, it my be
used in conbination with an el evating station. Loads
suBbcassepghé alSri@tati®OHa3i Belowv GROfiIRORVEM: e lkeB€as a floor
drawn opto . the rkstation froma roller table by use
K Peni@

s : y.
stanghng HieTbeksiona eI Ereranirsl 0T thh G IaAER T e tigay be
usedRKes@birttid? viAth &h &GP fatidn [ M YokddogicH gg Rallets or

accordance with the invention is shown in figur
CONGHILrE BanAcQrv@Rierthc ke dravenorist thenwiorkstationtfeami s reller table

by [&20%¢ &%CQO%I[@P&%? cc>fn§,'f‘é§/1\?vr|:L %ﬁhgggt %‘hoéllie?%tir&@r\}\{oorkFWEion or at

I nter tween trucks rvery

a truek débduse and t he conveyor workstation and ot her
conveyor storage facilities in the warehouse. They
are necessary because the el evation of any truck bed

vaai gacleiekdinngcédrdbRe NathirBeOthveRBoh Ny SEhodifl i Figlires 6A
eE?ree how it |s | oaded. art fromvertical

d
and f8-grivénitck goels 6| mVvesriopRdy Ipadntad ins 2afleer ebmmsrghouse
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goi ng onto or of tru
warehaisenan @ hlag Iconpe i Wetkstatiomyana otbler eongeypwrestoragn facilities

i i ar A OBy pFEREEIRD N by BRREIN £, pruck bea
varighecemdetpts ehdowturd bé the uekcidanll whawegree Hoguites 16aded.
Apart from vertical alignment (elevation) of the load it is also commonly
necessary to adjust the lateral alignment of the load going onto or off of a
truck, which facility is conventionally provided for by a roller conveyor on the
truck dock. Conventional truck docks recjuire substantial civil works which
permanently obstruct the warehouse door. The truck dock shown in figures 6

fs used in combination with the previously described tug and workstation.

The truck dock in figures 6 consists of a ‘U’ shaped chassis having two
similar substantially parallel side members 20a and 20b connected together
by an end member 21. The two side members 20 are each mounted on pairs

of floor engaging wheels 22a and 22b respectively. The end member 21 is




is used in conbination with the previously describe

tug and workstation. The truck dock in figures 6 %3 March 2007
consists of a 'U shaped chgss'bs having two simlar
substantially parallel side nenbers 20a and 20b

connected together by an end nenber 21. The two side

disptBB@efcvAsafife GGk tof A (R %ocﬁf aﬁ#"@ﬁsurgs that the
engagl ng wheel s 22a and 22b respectively. The en
strugiurgeis suffickerely Ngict o 268D f@ur eltivepos tawemn@Bdeptipet. The
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to aRB6MmMEAIARS a AHodGEitor BBcS I HLtHRILI$iHD EBoVEBEBwWaen them

clear floor space |large enough to acconmobdate a
(thenplenatait Pan s (kaishaef theaelayaser pPoes hiveudes weprojehdng part
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In use with a workstation and tug as described above the tug may tow
and/or push the workstation into the workstation bay with the elevator
assembly lowered. The urging means are actuated on the truck dock to
engage the front corners of the workstation chassis and urge the friction
rollers to couple. The tug will disengage the hooks 5 and can be driven away
for other tasks. The elevator assembly is then raised via the action of
hydraulic or electric motors during which operation a self levelling assembly
ensures that the elevator assembly remains horizontal. The operator controls
this aspect of the operation from one of two control consoles 30 mounted one
each towards each end of an operator platform 31 cantilever supported off the

chassis 20 to one side of the chassis. When the workstation is elevated to the



rollers to couple. The tug will disengage the h°°ksi§IWanﬂ12007
and can be driven away for other tasks. The el evator

assenbly is then raised via,the action of hydraulic

or electric nmotors during whi ch operation a self

| evel i ng assenbly ensures that the el evator assenbly
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shaped flong meohi@d shadds, which will commonly be bolted to the floor.
The chassis has a pair of longitudinally extending ‘U’ section parallel arms 32.
Each of the arms 32 accommodates a paralielogram lifting mechanism 33
which engages an overlying ‘U’ section elevating member 34. The elevating
member 34 envelopes the associated arm 32 so that a shelf part 35 projects
from the lower edge of the elevating member 34 adjacent the floor. The rear
ends of the parallel arms 32 are connected via a lateral chassis member 36
which is hollow to accommodate the motors to drive the parallelogram lift.
The lateral member 36 also supports a powered roller conveyor 37 at a height
of 508mm which is intended to communicate with conventional 508mm roller
conveyors. In use a low profile 200mm workstation such as that described

above can be driven into the workstation bay formed between the opposing
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The variant docking station has roller tables 37a

nount ed on the el evating nenbers 34 so that the

docki ng station could be installed between two

| engt hs of conventional roller conveyor. 23 March 2007

11 o dains 1. A materials handling system

conprising, a nobile work station and a

sel f-propel l ed tug, said nobile workstation having a

roller conveyor supported on a workstation chassis,

sai d chassi s having




castors engageable with a floor and a tow bar

ext endabl egtg project fromat |east one of a side 02r3 March 2007
end of said chassis, said tyg having a body nounted on

at | east three ground engaaeaﬁl e wheels and a tow bar

hitch adapted to couple with said extended tow bar

sughyitigat the rotary axis of at |east one of the tug

wheel s is, as neasured horizontally, at |east as close

to the vvorkstatlon chassis as the tow bar. 2. A
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of the chassis. 4. A system according to any one of
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braked by the ground engageabfe supports engaging the fioor, and

when the tow hitch is coupled to the tow bar the ground engageable
supports are raised clear of the ground so that the tug can propel the
workstation supported on the castors.

3. A system according to claim 1 or claim 2 wherein the tow bar is
extensible from a position substantially flush with the respective side or

end of the chassis.

4. A system according to any one of the preceding claims wherein
the roller table includes a drive transmission to drive at least some of
the rollers, said drive transmission having a drive coupling to co-operate
with a corresponding drive coupling provided on the tug whereby the tug

provides the power to drive the roller conveyor.




on the self-propelled tug. 6. A systemaccording to g March 2007
claim4 or 5 having an elevating truck dock, said

el evating truck dock havi ng,.a @i ve coupling arranged

to co- operate with the cou&ling of the nobile

wor kstation to provide power to the roller conveyor.

7. A systemaccording to claim6 wherein the coupling

is provided by a friction drive roller. 8. A system
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8. A system according to any one of the preceding claims including
an elevating truck dock, said elevating truck dock comprising a free
standing chassis rhounted on ground engaging wheels whereby the
truck dock can be moved out of the way of an access door of a

warehouse.

9, A system according to claim 8, wherein the truck dock is
provided with a floor mounted guide rail to guide the truck dock to
move laterally in order to align a load with the truck bed of a truck

when receiving or discharging the load.

10. A system according to one of claims 8 or 9 wherein the truck
dock includes an elevator assembly supported by the truck dock
chassis, said elevator assembly having a pair of parallel elevator beams
extending one each to either side of a workstation bay and having parts
projecting laterally. to engage beneath the sides of the chassis of a

workstation driven into the workstation bay.

11. A system according to claim 1 and as herein described with

reference to the accompanying figures.




