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example, particular containers on deck. The cranes can be moved along the dockside
with respect to the ship for this purpose.

25  Each crane typically includes a lifting tackle suspended by wires from a trolley. The
trolley is movable on an elevated horizontal track defined by a pair of rails supported
by a jib or gantry, the trolley spanning the gap between the rails. The trolley
reciprocates between two positions during an unloading operation, one position being
for lifting items from the ship and the other position being for depositing those items at

30  dockside. The items may, for example, be deposited onto a vehicle such as a truck or a
train, or possibly onto a conveyor belt that carries the items away as they are deposited
thereon. Of course, a loading operation is merely the same operation in reverse.

An array of several cranes all operating simultaneously or in parallel allows faster
35  handling of cargo than if a single crane is used successively to access different
positions along the ship. However, there is a speed limit determined by the time that
each trolley takes to move between the two abovementioned positions. Accordingly,
for a substantial part of the operation, the jib of the crane lies uselessly over the ship
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Applicant has found old prior art disclosures of cranes in different technical fields that
employ more than one tackle but these multiple tackles act on one load and do not

25  teach accelerating a loading or unloading process involving multiple discrete loads.
Accordingly, they do not lead to the present invention which involves simultaneous
movement of discrete loads to speed the process of transfer.

For example, UK Patent No. 1,223,379 to Krupp was published in 1971. It discloses
30  an overhead travelling crane for use in the shipbuilding industry, particularly for
moving single large pre~constructed sections of a ship which may weigh several
hundred tons. The crane is on a massive scale: it is in the form of a bridge supported
by columns, one at each end, which travel on rails on opposite sides of a dry dock in
which a ship is to be built.
35
Krupp’s crane provides for turning a single heavy load about either a horizontal or
vertical axis, as may for example be necessary to turn a prefabricated ship section
through 90° from its orientation on delivery at the shipyard to the orientation required
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20 Moreover, the Krupp crane is designed for painstaking and careful orientation of
single, very large loads, in which it is acceptable to remove and reattach cables as the
crabs pass each other. The present invention requires no such steps. In general, there is
no teaching in Krupp of crab movement suitable for the large, rapid, repetitive and
preferably independent movements that are used when loading or unloading a ship. It

25  is also noted that the Krupp crane would not be suitable for dockside use, even if
scaled down, because it requircs support at both cnds of the bridge.

UK Patent Nos. 907,399 and 972,477, both to Creusot, are a decade older than Krupp.

They describe cranes for suspending and tilting a movable ladle in a steelworks. The
30 cranes employ an arrangement of three tackles, two mounted on an upper trolley that

support the weight of the ladle and one mounted on a lower trolley that controls the tilt

of the ladle. The trolleys run along respective tracks, the lower trolley running on a

track that is narrower than and lies beneath the other track. In this way, during a tilting

operation, the inner trolley and its tackle can run inside the tackles suspended from the
35 outer trolley without interfering with the outer trolley or its tackles.

As with Krupp, the Creusot documents are concerned with positioning and orienting a
single load, which must be moved slowly and precisely. The movements of the various
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avoi d col Il gh@fas'¥ dhip M&ﬁﬁéiin%gﬁtg%rgbtiﬁabﬁ&ﬁ{it?%fld’ﬁ;ﬁspafri ages pass
each ot her. From bot h aspects; the present invention is characterised
in that the change of configuration to avoid collision involves one

car ri agegpafebiGnvthkhisped)tht i@/ention fésiiigein a crane adapted to move a plurality of
loads as when loading or unloading cargo from a cargo-carrying means, the crane
comprising a plurality of carriages each movable reciprocally with respect to the crane
along a respective path to transfer a load and retumn for a further load, the carriages
passing each other as they reciprocate along their respective paths; and means for
25 changing the configuration of at least one carriage to avoid collision with another
carriage or its load as the carriages pass each other.

The invention also resides in optional features defined in the following specific
30  description and the sub-claims.

In order that the invention can be more readily understood, reference will now be
made, by way of example only, to the accompanying drawings in which:

35 Figure 1 is a cross-sectional end view of a gantry crane having parallel tracks
disposed side-by-side, each track supporting a trolley and a tackle;
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5°  Repl acen@ﬂfs’%‘ég&l’ tin ageste arrangement Figure 2 is a
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Figure 7 is a cross-sectional end view of a gantry crane as in Figures 2 to 5, but
showing a wire arrangement adapted to suit unitised lifts such as containers.

20  Referring firstly to Figure 1, trolleys 10 run on parallel tracks 11 disposed side by side
under a gantry, defining a central vertical plane (not shown) between the tracks.
Sheaves 12, 13 move with each trolley 10 and support wires which suspend tackles A
and B. The wires pass over the sheaves 12, 13 and are wound onto drums (not shown)
that are independently operable to move the tackles laterally by varying the relative

25  lengths of the two wires that suspend each tackle.

In Figure 1 for example, the wire working from the sheave 12 closer to the central
plane takes most of the load on tackle A when tackle A is at the lowered level shown,
suitable for picking up and dropping off a load. In contrast, the wire working from the

30 sheave 13 further from the central plane is used to stabilise the load against sway but is
also shortened to swing the tackle and lift it outwards and away from the central plane,
as shown for tackle B, so as to pass clear of the other tackle when the tackles move
past each other.

35  This technique for allowing two tackles to share a single crane is advantageous for its
simple mechanical design and also because it allows the gantry itself to be of
conventional structure. Against this, the two tackles cannot both reach exactly the
same point on the central plane and therefore this method is more suitable for less
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23, 24 as the trolleys 19, 20 pass each other.

25  Safety is, of course, paramount in any crane system. The primary safety issue to be
considered in practice of the preseht invention is the risk of a collision between loads,
tackles and wires as the tackles move in relation to one another. This can be avoided
by electromechanical sensors and cut-outs, microprocessor controlled brakes or other
logical switching to the same effect.

30 h
With reference to Figure 4, these safety measures can be used to create a ‘collision
prevention zone’ shown in dashed lines to ensure that the tackle 23 and any load
supported thereby are progressively lifted by the lower trolley 20 as they reach a
minimum separation on approaching tackle 24, so that the tackle 23 is at all times high

35 enough to avoid collision; and if this is not so, the abovementioned safety measures
should correct the situation or stop movement of whichever trolley 19, 20 is moving.
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invention to the construction of cantil evered cranes suitable for use in

docks for | oadi A0y i shi ps. However, this increased
stiff nessg)g' dglzo@RVi ou . eQnalgepﬁcqsgenef it to all cranes, PCTGBO&OMEL bri dge
cranes. 2 Whi Ii "‘ mmrmlﬁ%nt of Figures 1 to 4 permts the use of

trolleys of conventio n, [t will be apparent that the |ower
pair of rails 18 defining the | ower track can only be supported

beyond t hec.desi 2 t qaf Thi s
S bocauscS Sy 0k 8K phallPielles SPHEIR, o addwhORS obd i mborfHong |

ei ther 30 thagentfishould benfuily swung aven fromythe pentiabplane pp appregehing the othesy
extend ge | i Far 1A . . teckl e 24
ond i oo Saty; dnd EUis Koo, thp sbovefentbiil] shiel) FRARARhoGN cbitEcrii:

hori zont al prpblepcergiteti mgysmenyof theryisaehmaviagolleYrent is attractive due

toits ginplicity, in practice its use could be limted to |lighter cargo
due to the_bendi

g | oads the |l ower track, 3 eferring now
to Figure Bigugy g!%r‘h%f‘?@‘é’séﬁbg&??ﬁé% eB‘FViF?tH%" q‘“ﬁ\ﬁéﬁﬁ‘tq?‘ews SAB tg?/éo’én
i nner trol eyt of theiPafi@y 08 itself taindefing #ierailé 17,48l In Ak drtenperdet] the rails i nner
track akin éf,ﬁSt%f%E)grgtgle@gV\gr'H}dﬁ?a‘f lfne(x;)t{cber'i;I c%lrjnraeec%edz at?ﬂeqr érids'%y%h'ngve%e crabs 28

- effectiv

7 oumembers@5lL The legs 116 ammattackiel to e wppiet wilg 17 ovhicnareaisertheemter of rail s
29. O herw.se. Y rangenent is nested substantially as in Figures 1
to 4, éﬁd%ggs%%ﬁé?gll@?% er to like: parts. 5 It will be noted

that elimnating the upper trolley of Figures 2 and 3 enables the inner

pai rtof lrah{ mg@hezxa&xgeﬁsnt§#@%{tiﬁaﬂsﬁfaéiagbm!ﬁ tHVuppeLails flg_aﬁﬂ Iewpet r@ills_Fﬂ I )
poi nts al ong el .en - for exanp uspendi.n ails by
verti cal simesdéﬁg?ﬂﬂ‘ ﬁ@%&ﬂfﬁwgamwm‘ﬁ@%éﬁ’és gﬂﬁ%a‘?ﬁiﬁﬁ%hﬁ\m) -

wi t hout i nimehBdn PGhetsistrubtorefcantiaiered ciahies sbitable faBuse id dockstfor s preferred
that the pairs of .crabs.moye ipn rigid,confaorm.t i th. . r. ofThis

coul d BS aldRIimEARd “Pg‘?f’%ﬁ%a*}/fmsef%ﬁﬁg“t’h@‘sdg%“’ﬁd§§?@A?FF(‘)"Hgﬁg’b‘e"l(‘)‘%‘?fbrei% drive
not or s bemafit to all brmded) ynchadingbridgeesaess. |t woul d al so be possible for
one crab 28 to convey positional information to the other crab 28, for

exanple by transmitting infra-red signals to the other crap 28 which
can be i nt &Viilss thecerabediment of Figuses tor Dpsraats thecusenf trofgysofconventionple ot her

crab 28. Oda@kn,at ®fil bOERARAR tHaR thedEWhiCHEr TRl Deefiti@eiheower track@aheve the
Sa ety S gt WaldYed Selehf oF mdvedelt Srilprel BOALEAL Of the
i nventi?8n OB RETBROR 4}?%@8119“ Xt PP Y

This is because any supports placed along the length of the lower track will either

interfere with the movement of the upper trolley 19 if they extend generally vertically,

or with the movement of the tackle 24 and wires 21 of the upper trolley 19 if they

extend generally horizontally. Accordingly, although this embodiment is attractive due

25 to its simplicity, in practice its use could be limited to lighter cargo due to the bending
loads on the lower track.

Referring now to Figure 6, an alternative embodiment of the invention employs an
inner trolley 26 running on an inner pair of rails 27 that define an inner track akin to

30  the lower track of Figures 3 and 4. A pair of crabs 28 - effectively two halves of an
outer trolley - run outside the rails 27 on an outer pair of rails 29. Otherwise, the
arrangement is nested substantially as in Figures 2 to 5, and like numerals refer to like
parts.

35 It will be noted that eliminating the upper trolley of Figures 3 and 4 enables the inner
pair of rails 27 to be supported from above by a gantry at any or all points along their
length - for example by suspending the rails by vertical struts depending from a gantry
frame above (not shown) - without interfering with the movement of the crabs 28.



to the tiered and nested enbodi nent of Figures 1 to 4 and again like
nuner al s amo 98838d8520  Thi9 hebd HaEBRAREpRced! NI S €Mbodi ment i s adBgT/68%4/@07use

wirth unitised itens of di mensi ons such as contai ners of
12.19 metres (40 feet?A‘Jam u M'!Umt hag application, the tackle
commonly has to be o i S between nei ghbouri ng stacked

containers on into cellguides in the hold, only as wi de as a container
itself. In,this cas It Is necessary.to provide a reducing neans for
the wires tlg)lstpﬁgg?%ﬁ?f"e@e ggrsagf Grabsmpve ‘Héygé‘gcon Qb §'t‘qiﬁ Q!h?roﬂblﬁ f or
exanpl e by cusidritg achiceed; forexample, by theank bésyinoh®nass gladtiic dfivé iLtors  t ackl e

f th : h l.e i ' hi

o e SR Rk v,y S0 PR 6 L B, D
lifts abfe @patnd_aalan onatiintetise othenarali28igbryexatripte bratramswrittingGnfra-rader / | ower
trolley 30 spmdisits theldid!cRabd®B @hiehlchiTbe :@@%r%gteh%nagﬁg@sggsgg#@%g get) as their

maxi mum transver se ﬁgmenm on, O urse, ) uter trolley 32
needs to bdMQYCHERt ofap othsr argb gR¢ Qther elggtramechanical devices cquidbeuseddo are t o
cl ear the laohtevd theRame bffedt] ey 30; but the tackle 33 of the upper/outer 35
trolley 32 has to be brought down to a maxi numw dth of 12.19 netres (40
feet) if it is to reach between the nei ghbouring containers 34 and

:c ock oggo_ dhuoihg finaldytoc ipere 738 further embiﬁnﬁﬁhbﬁhe ivighGien eomr}f]tisﬁ&acﬁ gﬂrd&l?)t or
rane i \ int . . ere,the narrower
| ower /i nne?o fﬂré g%?ey gﬁ%\?&ﬁ}?ﬁ%ﬁmﬁ {;ﬁlglu#eg Ettﬁs&ﬂg Aeqip Lk nymerals arg pseds 5.
Many vari atfPolike parts. Pais embodiment isadaptad fause wighfunitised ftems nf statdavd concept .
F | Qi ' - b

or exanpl gliméfgordiabin i Rnlaer®bf 2, Pé)nngréé(%?lées't‘ﬁfg O}gﬁp%‘g'c}ﬂ#{iﬁﬁ %1%1%%9 e

applied to jhe 5 enbodi pent of Figure, 6 that ) e unitised
| oads. the ‘?ngeﬁf’wg’ﬁﬁséﬁ g lovggred intg\epases hetweenneaghbeurieg stackedact i ve by
provi dilsg fcontainers orgivtcoseligiiides iehe AbldObnly Ae widy 4% £ cWdind? MtstlRan ks khes and
hence by armsl ' [

that the . suppord . . Thi.s notion could be
pr e- progr am‘rec'i‘ggegg Py 8%§em ?‘E&f éﬁ@e paes it?)fthff ti‘flffess‘?éﬁé%ﬁmed
pattern of spasegagrictionapior exenaplie by usingivere spasideris and velidciorsas partléfhe coul d
be control !tml@yﬂg@g%{/ﬁqﬂggg&"%ﬁm tor the clearance between passing

tackl es, wires an d so enable a microprocessor to determne a
saf e path. The cranes of the invention can also be driven manually,

in whi o casm sack exatRple fs théLontainer ship loading and discharge shown in Figure 7. In
this case the loads or lifts are standard containers. Accordingly, the narrower
inner/lower trolley 30 and its tackle 31 are limited to 12.19 metres (40 feet) as their
maximum transverse dimension.

25 Of course, the upper/outer trolley 32 needs to be wider than 12.19 metres (40 feet) if
its wires are to clear the lower/inner trolley 30; but the tackle 33 of the upper/outer
trolley 32 has to be brought down to a maximum width of 12.19 metres (40 feet) if it is
to reach between the neighbouring containers 34 and lock onto another container 35.
To achieve this, a wire collector frame 36 is suspended by wires 37 below the pbint

30 where the narrower lower/inner trolley 30 will clear its lift through the wider tackle 33.

Many variations are possible without departing from the inventive concept.

For example, the half-trolley or crab arrangement of Figure 6 could be applied to the
35  embodiment of Figure 7 that is adapted to handle unitised loads.

The aforementioned safety measures can be made more active by providing for
automatic control of the path taken by the tackles and hence by any loads that they
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15 could be attached to or ot herwi'se associated with each respective
trolley or crab so mﬁSheetHashgsnfRQ elc the nmovement of the respective tackle.

| f cl earwnmo880485¢e c the case with RE/EBBANOTY ¢t 5 for
exanpl e, the cabs c l l e fromthe trolleys or crabs and
could run on further re igndependent of the tracks on which the
trolleys nove; In this case, |t woul d be advant ageous to synchroni se the
movement sgdnoe. 34 Iﬁ&kbﬁ&utm EPhd fxnﬁﬂeafacéd?@in %’a%&%ﬂ%ﬁ@&an&r SssiBepns for
synchr onlgéng calS rmvegg ﬁr % ﬁ for exafple, be as @etpou{mgbove in

rel at i on SEpdardised paitsan vements @RH"%P"S‘“F toyrthe loads iy gnestiomaad/eg ceWld novenent

of the chabsntedlled by sensoiihbamohi® tAd S AaRIY HedResh ;ﬁsﬁﬁgitmm Swigés andnvol ve
ed within 25 the other, .it would be possible and

t kl
Geoi 1 ab) 45405 aRd So CRAB) L mUATORTBTGSSeT e P ETRIE 43 R 2 nest od

arrangenment if space permts. It would of course be possible to have

nal 1 t 7ol T pEaneA L mE o IS A v o et case & MkiRodh ¢ 30”1 ne

i nner anctomkitberattpdned% of othervwise assbcitad wiithl dagh tespesitive troHeyar crabed as ai | s

coul d be i cﬁ{?ﬁ@ﬁl@ movemenfof tl I'Jsﬁésgig& A%EK?EL#IW% cAROMEad iy BLNEr 1N 2

tiered struc
CLAI M5 the case with ynitised lifig forrexemplea thierrgbsicaidihe s¢parate fromethertrolexs aronpri si ng

MoVi g gRAMkS afl could HRHR HirfHePRadkd tﬁate}éahaéﬂehuerﬁfofhfeaﬁa%ks ¥R the €ach | 0ad
S carrledllpig%a respective |, car@ ge that rmvgmnrem procal ly th

respect tEplepemoyve,fa thig gaseit yioyld-be advaataggoys to,gynghronise themoyemataf ¢ he | oad

and ret uratabes the tfdireyhm thedqad coﬁﬁﬁnﬁ@%e&ﬂ@%s ﬁ&%@n&ﬁf@ﬁisﬁ ke as they
reci procate al ong rLesp tive pat ne,. carr| @age changes

e
confi gur é’t“?"&ﬂlem 'cfo‘éWF‘H’ P25 STt &?Ot"ﬁ I%Fﬁit‘l‘tPPé‘rtoé ?‘P imgpt ‘? ts | oad as
the carr iriges 6fessynehronisiigthe mol8mentefitRetabs 28d in that the change of
confl‘ uration to avoid collision involves one carriage passing within
anot her carri age. 2. The nmethod of claim 1, wherein each carriage
conpr i sesWhilstithy shdvemgntiered embodimemsisipmvsive twotakiesf ae restedevithimg a | oad

fromthe tﬁg Lﬁxter,Wolea%g p%ps%g %‘E‘fﬁésﬁﬁr%'lé hfa&erth;e% or?ﬁ]oqgg&icﬂﬁs %pl:rgﬁﬁlg in

a nested arrangement if space permits.

®)

20 It would of course be possible to have all trolieys, including the innermost one, defined
by two crabs or half trolleys. Also, whilst the embodiment of Figure 6 is shown with
the inner and outer pairs of rails substantially level, the pairs of rails could be disposed
at different levels with one above the other in a tiered structure.



3. The nmethod of claim2, wherein the |oad engagenent nea kl e
(23,24), WOMBMESy 3 or neans for engaging a container. %énﬁldo@ff

nmet hod of claim 2, wherein the suspension neans varies in length to change
t he confi"gtJr ation of a carriage. 10 5. The met hod of claim 4,
wherein a carr *Iﬁ19§he9r|iﬁ£‘ﬂe%§ nid gurat i on_during collision avoi dance

by the suspenS| g or 1€AIME) the | oad engagenment means. 25
6. The net hod of mmm ein the suspensi on nmeans conprises first and
second str ch side of the |oad engagenent means and both
strands are | engt hened or shortened together to raise or |ower the

| Oag 3? A nhethdd 8f BRdritefs Odrasd, ﬁierm&hod\&ﬁﬁd Friiging Hﬂvﬁx@rgbbaeg& changes
configuration dur c SI avoi en the suspensi on neans
anesgPhecP’Bgﬂ’%étﬁFﬁégérPgﬁ?‘ g?&“ﬁr"é‘?ﬁ?@r?&ﬁ?"aﬁ‘ m‘ﬁépﬁafﬁg %€ to the
gener al dlcmﬁge ehint foves Rxiprocally With respett taglee crane alongarespectlve p&h td he met hod

one- anot nater ool Rl B s S RERIARR s HERRE ek T

carri ages recepmpateahmgthmerespecnmgahs and atleastoue pariage ¢thangéss substantial ly

| arger th -afﬂ o) pr ecedi ng
claim mgg‘éﬁ%ﬁ conrt i gur gﬂbglrl]sq@ &/%tﬁgn%tgerzrrclménaé%]x lt;h&d%‘ttﬁk %ﬁ{ge@ﬁ&gvm dance
i s und@r Zachother.c control and configuration fol I ows a stored 10

predeterm ned pattern as the carriages reciprocate.

2. The method of claim 1, wherein each carriage comprises a travelling hoist,
suspension means for suspending a load from the hoist and load engagement means for
engaging a load.

s
3. The method of claim 2, wherein the load engagement means is a tackle, a grab or
means for engaging a container.

4. The method of claim 2, wherein the suspension means varies in length to change the
20 configuration of a carriage.

5. The method of claim 4, wherein a carriage changes configuration during collision
avoidance by the suspension means raising or lowering the load engagement means.

25 6. The method of claim 5, wherein the suspension means comprises first and second
strands one on each side of the load engagement means and both strands are
lengthened or shortened together to raise or lower the load.

7. The method of claim 4, wherein the carriage changes configuration during collision
30  avoidance when the suspension means moves the load engagement means transversely
with respect to the general direction of travel of the carriage.

8. The method of claim 7, wherein the suspension means comprises first and second

strands one on each side of the load engagement means and the relative length of the
35 strands is varied to achieve said transverse movement.

9. The method of any preceding claim, wherein one carriage passes within another

carriage.
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11. The method of any preceding claim wherein controlling the

configuration of the . .. carriages - for collision avoi dance incl udes

aut onat i caydys/sgags t ori ng the clearance bet ween passi RETHEBNSI0MNTES

i ncl udi ng any | oads Thig$hest ced15 12. The nethod of any preceding
claim wherein the Io fheir respective carriages

t hr oughout t he iange the carrlages 13. A crane (14)

adapted to nove goods or connDdltles in a plurality of |oads, the 20

crane (14) conprising a plurality of carriages each novabl e reci pr ocal ly

wi th respek® The methadpfiany %Fbﬂ@szl 0§, vhessip OBe FATRBRPASTES hssidn apether ansfer a
| oad and r QlMAgR, for a further | oad, the carriages passing each ot her

as they reciprocate along their respective paths; and means for

changi ng the configuration of at |east one carriage to avoid collision with

anot hers calT.Thgenstiod éfanyPrctcdingichéme ¥héreMARE cBisgesanove ildé®ndently of

characterised in that the 25 change of configuration to avoid collision

i nvol ves off¥ ®Mf-age passing within anot her carriage. 14.

The crane (14) of claim 13, wherein each carriage conprises a travelling
hoi st , r S nd | oad
engagement m@‘gg&ﬁﬂ&d gf}n%?é]@d n% claiif; ﬁzﬁ&gh{kﬂe Rarr 386 feEiBBchiiSvaPA Bingl

11 15fmwwmls(sllh§tma Ullaqgmtbﬂnthed@mdiemmds for varying the

| engt h;of the suspenS| on neans to change the configuration of a

carriage. rane (14), of claim wherein the suspension
means conphi: @&mqth%ﬂ Ogﬂﬂ preceding cien, WF@HH@"@B@”&'H“@ the carmagesfort he | oad

engagenent ccﬂﬂﬁﬁﬁ avoxdance is dnfder AMOnaAfie Bntfol 4nd Ednfiguddtionfbllowoaporéd Ng NeANS
for varyin second strands in unison with

one anot he ede eTf)me Bgte’ﬁﬁés@rﬁgﬁ‘el%isﬁec@foc@{]al m 16, conprising neans for

varyi ng the relative | engths of
15 14. The method of any preceding claim, wherein controllmg the configuration of the

carriages for collision avoidance includes automatically monitoring the clearance
between passing carriages including any loads that they carry.

15. The method of any preceding claim, wherein the loads are carried by their
20  respective carriages throughout the range of movement of the carriages.

16. A crane adapted to move goods or commodities in a plurality of loads, the crane
comprising a plurality of carriages each movable reciprocally with respect to the crane
along a respective path to transfer a load and return for a further load, the carriages

25  passing each other as they reciprocate along their respective paths: and means for
changing the configuration of at least one carriage to avoid collision with another
carriage or its load as the carriages pass each other.

17. The crane of claim 16, wherein each carriage comprises a travelling hoist,
30 suspension means for suspending a load from the hoist and load engagement means for
engaging a load.

18. The crane of claim 17, including means for varying the length of the suspension
means to change the configuration of a carriage.

35
19. The crane of claim 18, wherein the suspension means comprises first and second
strands one on each side of the load engagement means.

R



the first and second §tr 9. The crane (14) of ims 13
to 18, whew® 98/30488 | O a Been eplaceéns s a tackl e (@Gggﬂ()%ﬁ grab

or neans for engaging 20. The crane (14) of any of
clainms 13 to 19, wher el s are novabl e al ong respective
tracks that are in nested reI atlon 21. The crane (14) of claim 20,

wher ei n t heyoCThé LRESST Ehith 19)\coRpeisiig@nns fif vanting/the Mhgth oftbk dirstiaad are in
tiered relatio cran l(14) of any of clains 13 to 21,

conpri si ng €6M %l%ﬁaﬁﬁiﬁ ‘3&’8?58%’6@’ under automatic control

associated wth storage neans for storl ng a predeterm ned pattern of
carriage copfiguration. 23, Th Nardidd baes 13 to
22, conpri glnggﬁﬁf%ﬁﬁfflél%?ﬂ ctog}prﬁgxgrm%rt{g tt %%the%lﬁﬁfyolreﬁ%gt ﬁ{e cl earance
bet ween spasfiisnandcsecondasgrasds. ncl udi ng any | oads that they carry. 30
24. The crane (14) of any of clainms 13 to 23, conprising collision
prevention nmeans adapted to ensure_ that the configuration.of a
carriage |322;Fréangmetoﬁa®wﬁqialm§l 16itai2d nwhegein the load sngagemeptgeansdsg hes a

m ni um sepggige] Oab bpmea{s%ha{g %ﬁ@&%ﬁm carriage. 25.
The crane (14) of any of clainms 13 to 24, conprisi ng an el evated el ongate
jib or gantry (15) that extends horizontally in cantil evered fashion

from angipr Qigl'lme&m@fhny ofclaﬁ'isf Keto mQWMgmmlgadlsucﬁ that one 2&riagtie cr ane

(14) of claim25 tk‘ Weéﬁlb or gantry (15) is a framework of
structural BIS&He ’tﬁgnlaﬁ% Hdi# 3R pper (17) and lower (18) rails, the rails

defini ng upper

24. The crane of claim 23, wherein the carriages are movable along respective tracks
that are in nested relation.

15
25. The crane of claim 24, wherein the carriages are movable along respective tracks
that are in tiered relation.

26. The crane of any of claims 16 to 25, comprising collision avoidance means under
20  automatic control associated with storage means for storing a predetermined pattern of
carriage configuration. '

27. The crane of any of claims 16 to 26, comprising automatic monitoring means for
monitoring the clearance between passing carriages including any loads that they

25  carmy.

28. The crane of any of claims 16 to 27, comprising collision prevention means
adapted to ensure that the configuration of a carriage is changed to avoid collision as
that carriage reaches a minimum separation from another approaching carriage.

30 -
29. The crane of any of claims 16 to 28, comprising an elevated elongate jib or gantry
that extends horizontally in cantilevered fashion from an upright support offset
towards one end.

'35 30. The crane of claim 29, wherein the jib or gantry is a framework of structural
elements including upper and lower rails, the rails defining upper and lower tracks
disposed in tiered relation angl a carriage being movable along each respective track.

RO YRR
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and | ower tracks disposed in tiered relation and a carriage being novabl e

al ong each I € IR GhdeMiBas BEARK] 27. The crane (14) of claim 25 or
g g‘iﬁ%“?ﬂ lel 1ongitudinal Pcl)ﬂﬁﬁ?é’f’%‘m

cl aim 26 WOBEIMEEH t h [

connected at their ﬁﬂmmumtms rse menbers (25). 28. The crane
(14) of any of clai ) erei g the support is attached to rails 15
that are di sposed outernost. 29. The crane (14) of any of clains 13

to 28, wher.dqihe ckdnd@®Hf 8laih 2P OF tlafi 40 WRereiddhe rails aresadllvg tbrigitudinkEspect i ve

travelling hoist, an upper.track having a relatively w de upper
trolley ( ETgfﬁﬁ&P%%‘eﬁﬁgﬁ&‘ﬂe&aégyf%%’ﬁgﬁm ™ relatively narrow | over
trolley (20) 20 thereon. 30. The crane (14) of claim?29, wherein

t he | ower I ' S WM Lhi : nsion. ns_t hat
dépend r i RGaSSERRYES pso BT whtif B syopor FHRRRET IR AL e 15
to 30,5 codippased nyteemesti r of crabs (28) running, on a pair of outer
rail s di sposed outside and one each side of an inner track, each crab

(28) running on a respective outer rail. 32. The crane (14) of
claim31, 3333‘:h9rcmemg’ any ghelaitmsr 1 6nto\32nwhergin teacks suppeg)and argachsparinedni ty wit h

each ot hegy 5 resgective traVﬁlliIn% (}:1?1std§12 uggé}ﬁrgg% tﬁ@ﬁnﬁ H‘éla@&e(l)f] WddBpper RbIG) @1 M 32,

wherein the 1 nher trac ude . e ral'l supported from
above at WHiteoBand alower track haying g relatively parew fawer teadigy hereon. 34. The
craneyf 14) of any of clainms 13 to 33, adapted for use with unitised itens
of 5s dard di nensi_gns

31.6’1[[11e crane of claim 33, wherein the lower track and lower hoist pass within

suspension means that depend from the upper hoist.

35. The crane of any of claims 16 to 34, comprising a pair of crabs running on a pair of
15 outer rails disposed outside and one each side of an inner track, each crab running on a
respective outer rail.

36. The crane of claim 35, comprising means for moving the crabs in conformity with
each other. |

20
37. The crane of claim 35 or claim 36, wherein the inner track includes at least one rail
supported from above at any or all points along its functional length.

38. The crane of any of claims 16 to 37, adapted for use with unitised items of
25  standard dimensions.

39. The crane of claim 38, wherein the unitised items are standard containers.

40. The crane of claim 39, wherein load engaging means is capable of being lowered
30 into a space between neighbouring stacked containers or cellguides that is substantially
as wide as a container itself.

41. The crane of claim 40, wherein a reducing means operates on suspension means
that suspends the load engaging means.

35 )
42. The crane of any of claims 16 to 41, comprising a driver’s cab attached to or
otherwise associated with each respective carriage so as to follow the movement of

L

that carriage.



35. The crane (14) of claim 34, wherein the unitised itemgpcdiEgsahipiar d
cont ai ner‘¥998'36“85 This SieBt Had B&n REgMI& (14) of clai m 35, V\/nercg? n | oad

engagi ng nmeans i s ca 10 lowered into a space between
nei ghbouri ng stacked & ﬂlHMcel llgui des that is
substantially as wd r itself. 37. The crane (14)

of claim 36, wherein a reduci ng neans operates on suspensi on nmeans

at suspgRUppd &ﬁ]ﬁ@%&@?@f}%ﬂ%&ﬂ%%& arg rselcélagz}tp grogxat[})xe caﬁﬁg?]se ﬁtrgﬁ gﬁ'e (14) -~

of any of clains conprising a atta
ot her wi se dadisged raeks. wi t h each respective carriage so as to follow the
novenment of that carriage. - 20 39. The crane (14) of claim

38, wherein the cabs_are separate fromthe cag!ri,ag s and run on
dedi caf ed 4fr Hhg@ane of claim 43, comptjsing meaps 9 fynehranise the moyementof 2ealdei si ng

nmeans to Shewabvanemfkkaiapy Sibthe cab cémmands. cab to the moverment of a
carriage that the cab commands. 25 41. The crane (14) of any of

claims 13 to 40, conprising three or nore tackles operating in a
nest ed ar 43nghererahe of any of claims 16 to 44, comprising three or more tackles operating in

a nested arrangement.

10
46. The crane of any of claims 16 to 45 and being arranged such that one carriage
passes beside another carriage.

47. The crane of claim 46, wherein the carriages are movable along respective tracks
15 disposed side by side.

48. A method of operating a crane, substantially as hereinbefore described with
reference to or as illustrated in any of the accompanying drawings.

20 49. A crane, substantially as hereinbefore described with reference to or as illustrated
in any of the accompanying drawings.

W
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