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;e3e*?::;t=F=2>6>T*?[d9 Troll ey and Spreader Assenbly
Fleld of the Invention *G00002* The invention rel ates
to apparatus, such as hoists and spreaders, required
for manipul ating freight devices, for exanple shipping
Che prosent Invention i s appitcani e to ther o TENINN
mani pul ation of nultiple freight devices . R
sinultaneoasly to Backgrgurd of ghe Invention To '

i ncrease the economic viability of transportin

frerant, port aut pratiyanasprentersiasmoiant oo AR

into infrastructure to facilitate the i ci ent *G00G02

ﬁg@qkﬂ%]ﬂpgn#ﬂloadlng of containers fron1sh|ps at
astructure is geared to nove said

containers to 15 storage facilities ready for delivery

;“r gnls’%%ﬂ n%@lzi 2%%1 es ?J %pga'afa‘?lfst Lyehlds %ﬁ%ﬁ%ﬁeﬁdﬁ%ﬁehﬁ% for

RCT ease erriclen
therefore_ec nlc vj abi i nventions faci it [
NP BRET VS PEP A PTG C%t}twaFﬁSéﬂéﬁa §khather,
been develoged 20 One such invention is dlsclosed in
tinDappet s ofthe presens dnteation isspplipgbithtothe mapinglation of amltiple
herein by reference. This invention incorporates a
fgigleaideicehsmuitgnaposiyect i on to two contai ner engagenent
frames, which may engage with one or two contai ners.
It follows that this will immedi ately increase the
rate for which a ship may be | oaded or unloaded, and
ﬁﬁ%&ﬁ%ﬂﬁ%fﬁEQnaf 1ﬁlency of the process. A
drsadvantage o s invention is the connectivity
bet ween the spreader and engagenent frames. As shown
in the various figures of WD 01/98195, the engagenent
franmes are connected to the spreader either by chains
or piFe jnsrassetnererenqmyg yiabglity pr rapsporingfrrigiiepfrt aheritics invest
pi ck up one container only or two containers of
sghiStan cagital inte anrfiastroctueei tg faodljtateemefficientilosdingland upleading of
of the weight would lead to the spreader listing to

Gaidre Grofhihipsat ek, UTHsihdastadtiro isogtaredlto snovielshigl containers to
arrangenment is restricted to lifting containers of

§tn| %& bRk kdad$ o ddiveMBlid Bhnd trahﬁ)otrtr@ diready h8mAdMbs to the land

adi ng procédure however, the only tinme an operator

w1 ge assured of lifting two 1 o containers of
%?ﬁ?? r weight will be when the containers are enpty.
Thus whilst this invention is useful in noving
multiple containers, in a practical sense, it may be

restricted to the safe novenent of enpty containers
onl y. Recently, to increase efficiency and therefore economic viability, inventions

facilitating the movement of several containers simultaneously have been developed.
One such invention is disclosed in WO 01/98195, the contents of which are
incorporated herein by reference. This invention incorporates a spreader having
connection to two container engagement frames, which may engage with one or two
containers. It follows that this will immediately increase the rate for which a ship may

be loaded or unloaded, and therefore the efficiency of the process.
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Thi s devel opnent has been built on by the invention of
WO 03/1041 32, the 15 contents of which are

i ncorporated herein by reference. This invention is an

i mprovenent over first in that the connection between
the spreader and the contai ner engagenent frames is

rel easably fixed, so renmoving the degrees of freedom
inherent with the use of the chain or pin jointed tie

r ods fflishdvenpige oif chisinventéont is tre. cornedtivay betweep tlevgpmeader and
the spreader frames fromlisting, the invention WO

A dEhB AraReO VA S Sifowh #Gh&YAH Gl Ifighadslof WO 98she Biptagement
capabl e of separating the engagenent franes, so that

| ac L her j f Wk er
BRHAGFE B e pfeR Hunbeth il B B D0 RBE e Ry
other. This has the advantage of maintaining a degree
of control over the load, which is not possible with
the invention of WD 01/98l 95. Neverthel ess, the .
i nverf thinaminepmenbypIg4e BIEkjup opeicpntalghpRly ot fo sgntaiperspf
infrastructure and therefore any inbal ance of | oad
dubstantifilyavanyisgraveights thenei rgdistsibution pfthe weightl woukd lgadtorthe
may |lead to the sane rotation at the point at which
dpRdEAINIRS 16 B8R gHE8ud faahe priddrEd fovcd. MEhUsihéd artangement is
joined. Thus whil st the spreader and engagenent franes

. . Q . I . r I .
xt%%tﬁct%h@grlglné%ﬁ}a%@é &t éﬂgytaxqtla?ﬂ?ri sﬁrhllﬁ%é%tswﬁi tﬁl@tl(%fe@ln?gsand

e unbal an oad 1s redistri buted.

revi.ous invention, the redistri ' o
SRR B AP TS E op Sl & A GRS assured of litipe owo
to difficulties jn placing the containers ejth on, . .
soneaieRse R roilar waisBhivpl bg Biip (G GERNGES L6 mADAgdBREY pijt this
have a system whereby containers having a wei ght
uvéritends tisef! o amovieg Mmuktipdeicantaingseitin g Prachiclfgnien i may be
detrinental effects of a redistribution of |oad.

Rutiridyto e saferaotément b6 emptyl ntadiveredrdye an obj ect of

the present invention to mnimze rotation of the

spreader or engagenent franes through a | oad

redi stribution when |ifting containers of differing

Vel 91is 32vdiBorfledHaS bedATRAE bn bl B ih(R4R1IPRBBYIAE52,3ne
y conprising nmeans

troll ey asse or supporting a

spreade enbl sai d.nmeans incl udi .cabl i.d
R S T R R T TR
freight device;, a first carrjer portign and, a s&ﬁpnd .
aprovermens oves it inithet the ppnmeetiondehuesnthe sprpadeg apg the container
connect the spreader assenbly to at |east one of said
ergagementframdsds scleasably fixed)|sb agmeepg thet degreeseh frgedopt inherent
sel ectively 4 varying the relative position of the
fithshe afebfIRCEth SEpinijcintedaictrodnss théprevious iention. Further, to
adj ustnent of the trolley separation neans is such

&/)fb‘%ntttﬂf sprBRle? $rafie® ORI IkiAL NAE idvenforP WIS b3N D4 BdJ provides a
ertical oritentation. In a preferred enbodi nent, the

[ .and d ; . _ .
O D R S S S mes, s
efecary Feitaaig SaRb NI PR PRCHE SRRy fxed

may be connected to each other via the trolley
selptioratoicaeh otban sThis hasstheradvaninge PE meiiaiaingsglegisstof copfgol over
troll ey separation neans may be one or nore actuators,
iy lohd, avldcli 3 moapedsibde with sled inuerition of 3PQrAAT8IAS of t he
trolleys by extension of actuating rans. In an
alternative enbodi nent, the first and second carrier
portions nay be sheaves nounted within a single
trolley. One or both of the carrier portions may
therefore be in sliding engagenment with the single
trolley such that separation of the 15 carrier
portions is achieved through sliding the sheaves to
the desired position. In a preferred enbodi nent, the
supporting nmeans may be an arrangenent of
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pul | eys and sheaves together wth a cabl e set,
arranged on the trolley and the spreader assenbly

wher eby the spreader assenbly is suspended fromthe
Garner portions by the 20 cables. The cable set may be
a plurality of cables whereby the first plurality of
cables is connected to a hoist at one end and a first
engagenment portion at an opposed end, said cables
passiNwyetthelessgthetiimentian of WO P 04132 iastll dibjeds to exjsting
downwards to the engagenent portion. Correspondingly

ih RSt HeRAOshdthbreddrt bty BhbAiakk 8§ 1048 thisRgtna hiiehateh s£@eiptts of the
hoi st to the second engagenent portion via the second

lﬁ?egircigﬁ{ai&?sr %gf pzad TS HR satl ?oté@%?at‘%ﬂé f)d')iﬁfjat Rihith ﬁlefc!af)l%% engaging

engagefen I'on I's passe rectly to the 5 firs

arrier, and,accardi.ngly.the |. carri.ed hy e
S Srtes B R Ereptines-oho L eI epb et frames
carrier portion. Rather than .a redistyibutigon of .. .
ane btgble, thp 6ehle avouid gilbpeemp ratatign a%g@ ﬁ@fa%lé%ceéﬁm ig redistributed.
single trolley, the trolley arrangenent for the
As witkithe praviens inventam, thearsdistnbutions andeomsequentiayatation of the

mai ntaining the cables in a vertical arrangenent. The
Hr@geinfrarh & R Lo Mafficalties inHadnly tietcagaimend eithetion therdock or on
structure by maintaining the to engagenent portions
$gg%carrier portions in respective and sel ectably

I xed rel ation through the separation nmeans. Thus,
novenent of the containers beconmes a single action
despite the | oad bearing arrangenent, being in a
relativel¥ di screet arraﬂgenent. In. a second asQFCI, ot
t he i Bvenld bradyapipses o hivs aysirrL WhFFR:Pqiginers having a weig
controlling the 15 vertical notion of a duel spreader .
diseemtiblcan deilifted yethent suffesing the datrimentsl effqofssaf aggdistribution of
second spreader units, said hoist nechani sm conpri sing
wathoi st drum a first cable set connecting the first
spreader unit to the hoist drum a second cable set
connecting the second spreader unit to the hoist drum
wherei n activation of the hoist mechani sm causes the

&hﬁkr LA EQignot ate, to lift or lower the first and

units 2o sinultaneously. Thus, by

elimnating the need for a second hoist drum firstly

this has,.the ady r. bl S :
synohhon e AP AB Regt koS ENER Reminiming rotaion of the
associ ated spreader unjts. re inportantl wever, .
spigader Pgerﬁagﬂpﬁmgfmes ]I%R?P% w%%ifﬁﬁ%fgt‘?%wﬁ%ﬁﬁmé cOpfainers of
that the cost saving involved with a second hoi st
diffemngaveighir box and cables is substantial. In a

preferred enbodi nent, the hoist drum may be nounted to

a fixed structure such as a fixed crane. Thus, cables
projecting fromthe hoist drumnay be directed

hor i zogh &kdt Wspdch e RiverRbhgRoH sy WRs1LEy assombli eompribingy .

In an alternative enbodi nent, the hoist drum may be

RRe ﬁ)? is%{oggrtklé % gﬁrgacfep Gssk By, S¥d aend BT @bles, said spreader

pr o] ec vertica downward such that the
spreader, a mbly is directl.y. ort. - I

R CadsRTargd supnse e RaR Sk RGN BBAC Gl R and o

hoi sting system conprising a hoisting neans, . a

Sproad sarrics perion) the sEPROFEREMERISAIARIES rconaeehihe SPregflgr gssembly
cabl e connected at a first end to the hoisting neans

aodt least nee veshidcarder ppposcndsdradles sepaation means derielectively
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term nation assenbly. Said spreader assenbly engaged
wWith said cables internediate the hoisting neans and
term nation assenbly such that the vertical position
of the 15 spreader assenbly is determ ned by
activation of the hoisting neans, wherein at |east one
of said cables is connected t the term nation
assenbly via at |east one trinmm ng actuator such that
vaRgng Sleatlatiee pusstidn eMhefirss andiscaond eaiér pmgorsabhareinghe
sel ectively adjustable on activation of the trinmm ng

ﬁ%&ﬂa&fe lof BRArdIRYIESHA M eamdfis kich Bight tHeoaBlek @Y rdbintinedfin a
the spreader asSenbly. 20 It is recognized that a

shor t.cam ng. : ior art relating to duel spreader
S&Fﬁ%‘#‘g@‘%@ﬁ%&{%ﬁ%ﬁ%&%i lity to handle the plurality of

containers in an individual manner. Wilst in an ideal
situation, the freight devices or containers nmay be
positioned on flat ground, perfectly parallel to each.,

ot hernamefeard pabediment, e finbwnd apidorariebertions maypediscreet
w Il not always be the case. The contai ners nmay be of

1ol ey rvetith miay bs jin tadling eagement stithpreragiror @eoydns e Ja aggore

it to the deck of a listing ship. Thus there will be

SrbfetddeindBERten B filst ad decoftBeatBEgeRons Heing trelRiys irfag be
containers as individual itens whilst still

%g&@j{&i &9 bikgr DESHe &eu%égaaeaﬁ mtesxgmxﬁ b Tk pREaTS] V-

e present 1 nventi rovi des means by which

the orientati on of one spreader ,uni S
srrodi 1 oMy Sepre g Bere Y ot P Ror G bl g i are
may be in ternms of _any one or % conbi nati.on of

sapphieiof selpgsivgiseRarpting ofdhe @%ﬁey,s yexiension of ﬁﬁlc}}‘?tm% P i n
the vertical plane, inclination of both spreader units
in the vertical plane, |ongitudinally and

transversely. to In a preferred enbodi nent, each of

t he cabiedtemidtivt Bmbbdinteat, shd figt adsteeondeyriénmirtiats maay be
trimm ng actuator whereby adjustnment of the relative

BRSS! Iﬁ&rﬁéd Gvﬁﬁinsa%gég G111 Oe biSodi BYihdRErrfe poitidhe tray

rotational degrees freedom and one transl ati onal

g‘%ge{f?er% bgglb ]élgcflgg ﬂ%aggl%ie&%i\ﬂ?{hteisﬁ%e tgglgéyta@t@l? |thr#n Se thti%n of the

I'nvention pr |

EBerae 1A i by RORE HEdkhoY R s e P9

sai d hoisting system said hoisting system conprising

a hoist and a plurality of cables passing fromthe

hoi st to the head frane; the trinmm ng assenbly

conpr lsa prpf@eedambagizmentothe seprontingigeansimaidles arj grrangement of
conmuni cation with at | east one of said cables;

BhgéRiand akdav¥eioicaheowith BRaBlE setmamangey bh tstetrolleyrumti hisnspreader
or shortens the path followed by the at | east one

%@s@ln%}y %ﬁélgw/ ﬁ{é%brb?@étrﬁséi’ﬁbl RO SEHIBY i AUBE B8R portions by the
rarsimng or Tower of the portion of the head frane.

cription of Preferred Enbodinment It will be
3 nient to further describe the present invention
with respective to the acconmpanyi ng draw ngs whi ch
illustrate possible arrangenents of the invention.
QG her arrangenents of the invention are possible and _
consedlercably setmaybe 2 plualidy pf gablss whesebythe fpduralify of cables is
drawi ngs is not to be understood as superseding the _
genedcaddith v hofst ahenendaed difitg etigsgenient partionft athepposed end, said
invention. Figure 1 is an isonetric view of the hoist

%ﬁﬁl@?ﬁ%ﬁ{ﬁ‘ﬁQﬁ%ﬁéﬂ b abrier PBRiohGing ResiEIgwiBvar81® the engagement

prese vent ron;
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Figure 2 is a schematic view of the operation of the
singl e hoi st according to anot her enbodi nent of the
present invention; Figure 3 is a schematic el evation
view of the trinmng cylinders according to another
enbodi nent of the present invention; 15 Figure 4 is an
i sometric view of the split tYolley according to

anot her enbodi nent of the present invention; Figure 5
posti@n Caresspordingly itleveeobnd pleratitieds cablee ahgrspars fremd second hoist
according to an embodi ment of the present invention.

{5 MR dripa@iin&lt PBAion0Aa MeRBedd chftfer PottRn. MeChani sm
according to a further 2o enbodi nent of the present
invention. Figure 7 is an isonetric view of the
trimm ng cylinders according to a further enbodi nent

of the present, i nvention. Fi qure shows the .hois

nmech a?ﬁ“s“'rﬁis ??mf%ﬂ& tﬁf" figst ﬁn&a%PWEéP‘E‘E?QJ @tq?ﬁ%ed((ﬁrgfﬁy to the
shown). In broad terns, the hoist mechani sm5 .
fiistenrdernand ascondingly thedeadheaicd bythsspeand cnsagenymbpordicads
drum 100, a split trolley 200, a duel spreader

EssaEnbthe @06ndemtriarpoetich. Rasbér thaseradisyrioon ofausight about a
runni ng continuously fromthe hoist drum 100 to the

sgg%e A6 Ket %ﬁ%ﬁﬁ@é&’fr&ﬁ@ Pagstroieyo ughrdlieg asahgdmdnt God thy present

and are directed downwards to engage the 1o

e %&ts%%é@@?ﬁingﬂ%lﬁggy%ﬁﬁ%?ﬁgh% ﬂ%)lésriﬁ a%ﬂic?io%}%gement.

ass;: A us, rot st drum ,

ith the.end.assenbly 400 ' i.al ' ..
?ﬁkq Pt e Bty pe antEe o SRAREY 4Bishirs bl figjning he
ower a | oad attached to .thi,. d 3Q0., .
EAETY GOBIOIR NS CATSLHUHAR B roHPEdh GrendAB e Bep e AelgHon
the single hoist 100. In this

through the separation means. Thus, movement of the containers becomes a single

action despite the load bearing arrangement, being in a relatively discreet arrangement.

In a second aspect, the invention provides a hoist mechanism for controlling the
vertical motion of a duel spreader assembly, said assembly having at least first and
second spreader units, said hoist mechanism comprising a hoist drum, a first cable set
connecting the first spreader unit to the hoist drum; a second cable set connecting the
second spreader unit to the hoist drum, wherein activation of the hoist mechanism causes
the hoist drum to rotate, to lift or lower the first and second spreader units

simultaneously.

Thus, by eliminating the need for a second hoist drum, firstly this has the
advantage of not requiring synchronization between hoists operating on the associated

spreader units. More importantly, however, there is significant saving in infrastructure
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enbodi nent, the single hoist conprises a single drum
105 to which cables |0a,c for the first carrier
assenbly 110a are attached. Further, a second cable
set |b,d also are attached to the single hoist drum
10S and engage the second carrier assenbly 110b. Both
cable sets 10a,b and | Ob,d tefmnate at the end bl ock
assenbly 400, which 20 provides a substantially fixed
ipehd1the ddsi Sivirpyiavened with alkecqndihoist dnim, af gearbmxdmélicables is
carrier arrangenent, will provide two hoist druns,
KBGnpperating with a single carrier assenbly. Thus
lifting and |l owering of the freight devices attached
to the carrier assenblies require synchronization of
the two 10 hoi st drunms to ensure the containers are

[ift and. | ower ed  at a rate and fr he.sa

bost LRdPretHHeR eroad Siegh e PerBR e g Rl lo ¥ it Fructure
accommodated; it is still a technically difficult .

wigh pe p fixed eraggnEhns Abies Rrpissngiramthe hoipigiramamayrpg dirgeged
where the single hoist systemaccording to one aspect
ledrizohiallpy therediredted/dovrveard ifionothe pratley.c il @ altedvedive agbodiment,
For the mani pul ation of two or nore freight devices,

iht hbRt Hsmbi 8t niduated @adstlyd the troByeindahercRze peIJECting cables

rate, both vertically and horizontally, and so perm't

Lol . e . '
el g g a8 S sy UGB e ot
single hoist drum 105 will operate both to cable sets
| 0a,c and | Qb,d sinultaneously, which w ||
respectiyely cause both, of the carrier assenblies, .
1108, 1,2 figd AeRct, Iaiavetion nrsad i3tHiecsYStPRy OMRISing fhppisting
as the pick-up point of the freight devices for each
wmianshe sprasder @ssembip pisebledermingipngazebiy pnd & calie cenpepted at a
then it follows that there will be little or no
flist &gt rthé Adisthed mess dandeomeesicdiaban oppdshé seoond and&r the cable
when they are lifted and |owered. i5 Figures 1 and 3

e MaB b UG eiBR. 86 §irofder aREABR! engdEd aigie 848l catded idtePmediate

further aspect” of the present invention. The end bl ock
R R e T L L T S N RS STA
Frfcait PRRTEIY 1 dRigPhiner B it Gliph BF e tPiding iy vigein o eas
lor?efjl gts said cables is connected to the termination assembly via at least one trimming
actuator such that the relative position of said at least one cable is selectively adjustable

on activation of the trimming actuator and consequently adjusting the orientation of the

spreader assembly.

It is recognized that a shortcoming of the prior art relating to duel spreader
arrangements is the ability to handle the plurality of containers in an individual manner.
Whilst in an ideal situation, the freight devices or containers may be positioned on flat

ground, perfectly parallel to each other and delivered in an identical orientation, this
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20 applied by the cable ends and al so acconmopdati ng
trimm ng cylinders 405a,b which connect the cable ends

to the anchor bl ock 403. The trinm ng cylinders 405a, b

may be hydraulically, pneumatically or electrically
operated, so long as they are capable of firstly,

hol ding the cable ends in a f71xed position resisting

the applied | oads and when in 11 use, being able to

will) s blvidye bp@iss dasenThd conteinerablag berd differertsizesflo¢ate on a slope
activated trimm ng cylinders 405a,b. To denonstrate

&ldehtered ittt theldeb BT A Usting shiyf eT1us tRéte VIR BB CRcurfistances
%ﬁgﬁﬁ in éﬂFibureesﬁ where%gﬁg ?finning cyl i nder 405b

Wl CR A BEpREs i b Fosf IEUHERH bSho ARG A s
g e ad T rershea o e s, T B0l B apion

of the second spreader assenbly 120b by | owering 410 ,
priovidesathegny by whichyhe préensationad onp RISy upk sayheyadjusted relative
Thus, whilst the single hoist 100 operates to maintain

tbQr debend spagielet umit. HEhis adyestpest maphe insteans efanymneax la combination
other, the trinmng cylinders 405a,b of the end bl ock

SSSRIPE Yordfldiapesfiee, fentivakRlihaiond Aems wirticd jplast Naclistion of
of the relative position of the |loads. Thus, if two

[ ' : (atal i eto
O sdba Bl C e S R | Rl R Pt Sers 0
a truck positioned on a slope, then the containers nay
be engaged and |ifted sinultaneously by "trinmm ng" the
position of each of the spreaders to accommpdate the
di f f elneprefssrsembedingnt, gaeh ebihe sables Withinythe Reiginggysterymay
lifting the containers, the relative position may be
adjuds hedmagag actbstot whereby adiistoreotofi thelealativgQ®aitiontod the spreader
mat ch the conditions of the ground, ship or truck to
whiksCiB ptdiededdfot hidearotitibaalwiegteebef freadeth arfdi @uerimndlatibiabdegree of
a dueF spreader assenbly 300 according to a further
AR, bRinglVeRidal ?@s‘h‘?&n.i nvention. Wiilst the present
I'nventionis useful for single spreader hoist systens,
many of the inventive features are particularly useful
where a duel spreader is 12 incorporated. To this
end, the duel spreader assenbly 300 accaording tq ape . . .
T Guirthspechahe FYeRHRn PIRVISRT f BImImnSFeTmbl gngegefaritna hoisting
suspended froma trolley carrier unit for instance the
sysitérn farragjustipg thetheight of & pariionof aherdipmg spgaged gy stidoisting
present invention. 5 The duel spreader assenbly 300
cystgm | sakhastingpystemheanprisingrach@@@5ad b phoalityed cablespasking from
307 projecting fromthe trolley carrier above. The

Rl Rs 16 H2a2ed Waind; t he head frames 305a, b through
pul I eys 308 which permt the cables 307 to pass

. i head f 305a, b
T Bl TS Cader 7 ames 310, b, The
der  f{ 10a, b di..fi [ ' |
aRIeE 086 PR P R sB i R o i GG RRANGAR bl

conventi onal attachnment, such as tw st | ock,  at

per i pRdeEn aghaes obg t‘é‘ﬁ&}m%&ﬁ}@f’aeﬂ%tpel@oqrﬁg?geﬁége path
the spreader franmes. Thus, the spreader franmes 310a, b
rfaljovacst by thdiat/iedsiaink yatde, saiddengtheriing or shortaRing §ausyga raising or
single freight device or alternatively, the spreader
flswemst th@portien df thethehdGainber and connected so as to

act as a single spreader frame engaging a single

frei ght device. 15 The adapted spreader frames 310a, b
are nmounted to the head franes 305a, b through shear
pins 320a to d. Wiilst it is possible to nount
connection, such as tw st bl ocks, to the header franes
305a,b to engage with the spreader franes 310a, b, the
nature of this connection is such that a rapid
engagenent is not required and can 20 conveniently be
done on the ground prior to use. Thus, the use of

o NSNS L - '
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13 A chall enge for duel spreader franes of the prior
art is howto cope with clearance of adjacent

contai ners held by the duel spreader franes. In the
case of the present invention, there are provided in
thi s enbodi nent, hydraulic actuators 315a,b,c 5

| ocated on the head frames 30%a, b. The actuators
315a, b, c are arranged to have two outer actuators
Bdsbfipttorpef Proferied Basbodimedtar to the mmjor axis of the
spreader units and a third inner actuator 315b acting
within the sane plane as the outer actuators 315a, c,
but im0kl Bedotventdattosirtkadizscrieahepiaém irehton Withsespective to
particul ar conbi nati on of actuators permts a variable

i 1 . f. . .
the Q%n#@%g?igg ‘?i?a{vﬁhg@giﬁl ?l il14sR@te s B irah f@Bfs bOthe invention.

acco the 1 fferent positions of containers

be lifted or..lowered. |t |S.fe [.Z& [ i1l
Offer BreomiegmEtie f el Eoitn bl ARGl e plrabhakity of
on flat ground and perfectly square to each ofther. Ir
P ERTIRSAY NGERENENS Tob 1 B WIPRIORIs SHPGeiing thg geicrality of the
inclined angles to each other, that the duel spreader
prosediiigydesaiptmnadithl ingentivnt he present invention, wll
still be capable of engaging and lifting said
containers. 15 For instance where the containers are
of fset from one another by activating the interna

actu aF%ﬁre_?’llﬁtbn_ i§difetB OV RANSTthé heiBBBeddahisma¢6rdin} to one
opposed directions, co-linear with their major axis,

%*ﬁ%mhﬁnﬂﬁﬁhé@k tﬁﬁ%ﬂ§m9ne back. 20 Alternatively, if
e Ny 0

or axe e coitai ners are inclined to each

other_. so t oo st the spr.eader fra be griented. Jln
Chi's. Eigde 3 Bresch pmaiedr™ R Aarsrate aah o TPEL RO P Sgordite o
nove and the first and second outer actuators 315a,c
andthesembodineny o theipyescalin¥ntios; t o rotate the spreader
franmes relative to each other until the desired

i ncl i Riggireod iserdchtinatic élsvaiionivésvedf the tdaniihgedindsisegeording to
are based upon the spreader franes renaining in the

SAtRernd@imddt of (RWRYRAt inv&Ricapr eader franmes need to
be outside of a conmon plane, this may be accommobdat ed

ac %9{ g% 59 dsSmEime 5w B he QlitttRilch hBSR Mg it8 ¥Edthéon.

5 tances where it may be neceSsary to use the

spreader . f in.diff.erent planes include when
sBhpdiiear %f@?%gfis?@éﬁ%eﬁélg ei ghts must be lifted or

where the contajners, are op.a slope, .such for a

t T uck FiiTen 13 AOSPRETIC e poihe SUelpRradiesmuy eheprdige to an
one side. In this case, the portions of the head
embndisned0 sl the prasentinyeionhe actuators 315 a, b, c are
attached, are in fact rotatable 325a,b. Thus, by

r el eaFigige 6 ibaraklevationtviaw oHtha hatsi miethanesim dewordieg to a further
portions 325a,b, the spreader franmes can be hoisted at

dirfob8mednt oh@ﬂe%gés%nt\/ﬁﬂféhtﬁ)hﬁ actuators acting to

mai ntai n and adj ust these height differences. It

shoul g;he. AL ﬁjis[)ﬁ]l@{rﬁi e of erttﬁﬁﬁniﬁ? e tddeff ack&Rling to a further

present®inventi on, e trinmng cy ers of the end
bl ock. asseppl y 400 .may be used to adjust the height of
teH@OEB?@iagﬁ‘efseSFP‘a‘H% U980a, b so further adding to the
flexibility of this enbodi nent of the present
invention. Figure 5 shows a split trolley 200
according to one aspect of the present invention.

Wher eas conventional hoisting systens will have a
unitary carrier acting as 20 the trolley from which
the spreader assenbly will be suspended, the present
invention in this enbodi ment provides for two discreet
carriers 205a,b linked by actuators 210a,b. The split
trolley according to this enbodinent is particularly
suited for use with a duel spreader arrangenent. In
such an arrangenent whereby spreader frames wl|
separate so as to accommopdat e side by side containers,

o N a - A - -
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VWil st the trolley units 205a,b are discreet units,
said carriers are nevertheless |inked through the
actuators 210a,b. Thus, novenent of the trolley as a
whol e unit need 10 only rely upon one of said carriers
205a to have a notor such that the trolley will run
along the crane rails of the $ixed structure. To this
end the split trolley 200 is in fact divided into a

mast erigiirel shows Atbhoist amsthanisth Suao@itle wither £fiyed stencture (not
master trolley 205 a is notorized having a notor of
%ﬁa&icient capacity to also drive the slave unit.

Igure 6 shows a further enbodi nent of the present

i nvention, whereby the split 15 trolley invol ves

novabl e sheaves 355, 360, 365 within a single trolley
carrier 350. As with previaus enbodi nents, the.. .
ar r angdneat termg |t%%<gsténqc¥%1plpr§; aER0r nrgotﬁ]t%ﬁ FB"ﬂofhénem’ COMPISES
suspended, using cables 367, 370, 375, a spreader
asagabbist dzo1 100, aspht eelisyR0Rehduc! sprepdes asssably pfhanstan end
one carrier 365 is shown whereby the correspondi ng
slatit ssserdBly 40e i ncl i ned, and so increasing the applied

| oad. The second 20 carrier 355 has cables 367 in the
desired position, being substantially vertical, and
hence it is desirable to nove the first Garner 365 so

vort  GATEhEREoRRAIGEERARG R 1ERERR, 60 )0End Blogk assembly
i ti 360 b h bl
tasario e o iay ERE Rt PRl BPNEV Rl T Bl e

the cabl es, and otherw se benefiting fromthe nore .
spsedderepsamplyorand termigate akthe endblogk P%nglx 40. Thus, rotation of
arrangenment, figure 7 shows an enbodi nent of the 5
theihotst dagune Y00, vdty the Sad assbmblyrd09 teimeasspatieHy fixedhvoillgruse the
drum 510, controls cables 505 a to d. The cabl es pass
i1 epiehd & AsRudYy BEG RI1ET B 00kes Jadaitthched to tod sryadendssembly
head frame (not shown). The intent of trinmm ng

inders is to vary the length of cables either
individually or collectively. In the previous
enbodi nent, this was achieved by extending an in-line
cylinder. In this enbodi nent, the |engthening cones

fromto decreasing the path through whi t he cabl .
pass e §18utge shawysaohgmat Yélei”rqtj%‘? ‘i’iger%tﬁﬂni ‘ﬁgl%‘? yngls 31og?11%0. In this
d bear directly on the sheaves 515a to d, and in fact,
dobadimenb theaingle heistegmpriseynsingleckiyig 05 15 whighgahleglfa,c for the
novabl e subject to the force applied by the cylinders

524 carriepagembhyulsl0alaye ateichal tHunthet, laaseconidi aablerset 10ed also are
sheaves 515 a to d nove 525 a to d accordingly. By

BRXJhBd td hWRInEse hdisteirRatlos had bowpd tHeysct it @alitressdnily a10b.
to dis 15 shortened, leading to the correspondi ng

i f . : : .
PR éa? o gﬁgoa%ﬁiz@b,d&:tgﬁﬁmlafé‘g?;E/I%er%xdrb%&tdsye?nﬂw 42@,%hlch

non- arfecte nverse y extending the
cyli.nder, the.sheaves are noved in the other

Ao iaosHPStf‘%tWE]tyﬁgﬁ‘?ﬁr?ﬁmtt'he path, leading to the
correspondi ng portion of the head frame lifting
relative to the remaining portions.

Hoist systems of the prior art, for a duel carrier arrangement, will provide two
hoist drums, each operating with a single carrier assembly. Thus lifting and lowering of

the freight devices attached to the carrier assemblies require synchronization of the two
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17 The clains defining the invention are as follows 1.

A trolley assenbly conprising neans for supporting a
spreader assenbly, said nmeans including cables, said
spreader assenbly adapted to engage at | east one

freight device; a first carrier portion and a second
carrier portion; the supportillg means adapted to

connect the spreader assenbly to at | east one of said

Koadt dermrr dnsmeshacuhtainert axel lifeed and pawartd onthesans rdteand from the
selectively varying the relative position of the first

AR pbsifion © OGPkt § 3mhil AffRENHtl AAF beAecRModAied, ¥ ¥sll BRsthnically
of the trolley separation means is such that the

| es [ ' ' : ially verti cal
éé?t?célﬁteg |Cgsﬁ?@§‘m %@?%rtg%egiﬁfggg%ﬁﬁ'y according to
claim1l, wherein the separation neans conprises a
plurality of actuators arranged to selectively vary
the relative position of the 15 carrier portions. The
t r ol | BYis isswlherpthe wirgle heishiystem aocaidnoto off 8prsChoY the present
actuators are any one or a conbination of hydraulic
metntands of partien] arddventagd. Ukirdhesmenipelation of ted drymore] fiaaght
actuators. 20 4. The trolley assenbly according to

&dvideR) il fol RAItRAtAhd ToadSWIBAlel Mthersmnsratd) dbthdesticully and
actuator biased framework of | ever arns. 18 The

%*rg%oh@ymfégwﬁﬁ?ﬁ?m&io? d sir2 1A stAREM 205t B BHESEAE BP0 sets

e supporting means conpri Ses cabl es,
sheaves . and | eys. arr tQ.S .
SESBE TR b RS PRSI R e o
6. The trolley assenbly a dj t
oAbl 1 ccansh HB,d SRl Requiliewhich will respéotively Shisd D&ih of the
carrier assemblies 110a,b, to move 130a,b at the same rate. Thus, so long as the pick-up
point of the freight devices for each of the carrier assemblies 110a and 110b is the same,

then it follows that there will be little or no differential between the position of the

containers when they are lifted and lowered.

Figures 1 and 3 also shows the end block assembly 400 according to a further
aspect of the present invention. The end block assembly 400 comprises an anchor block
403, which is fixed to the fixed structure (not shown). Any suitable anchor block 403
will suffice for the present invention so long as it is capable of carrying the loads
applied by the cable ends and also accommodating trimming cylinders 405a,b which
connect the cable ends to the anchor block 403. The trimming cylinders 405a,b may be
hydraulically, pneumatically or electrically operated, so long as they are capable of

firstly, holding the cable ends in a fixed position resisting the applied loads and when in
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carrier portions conprise separate carriers in rolling
engagenent with a rail or crane beam 7. The trolley
assenbly according to any one of clainms 1 to 5,

wherein the carrier 1 o portions are nounted to a
single carrier, with the second carrier portions in
sliding engagenent with the §an|e carrier, said

carrier in rolling engagenent with a rail or crane _
Use Araingsabdditot st tHeepos Bjparodithieonableead Jobinyofitheadtiveted drimming
Garner portion to slide to the desired position

dyiihadrs o549 the first carrier portion within the
Carrier. 15 8. The trolley assenbly according to any

one of clains 1 to 6, wherein the first carrier

portion is a master carrier and the second carrier
portipn.is a.s e ri Qa ' .
Car i B cipBudls R el sk e FBRAAE Sl el L EARAE R shown in
carrier driven .so as to the troll ey assenbly .
Eigivgh pihereby et rippmipg sHEndSEAND is gsspoiniadiWithy g regpd Sarrier
assenbly according to any one of the preceding clains,
asemblyri 10bhe Bsensingethe says efitheyrimanipg pélaslent0hdiastheeffect of
head portion nmounted to at | east one spreader frane,
sabmdligg the dapth ofvelevputecablerl 0byda fhidizasianmgnsemantial effect on the
engage a freight device. 19 10. The trolley assenbly
PERIbMBe §Rofd SrBARr ad¥BRbBI TRObIYY 18WeriRas10 theodderatied by the
portion includes a plurality of pulleys for engaging

%:%Egnc? ﬁgbﬁr ?L%s&n\lzﬁgﬁ%r qhh € ¥y AR SR RN AR A1D0 M efafes B Ynaintain

alm rein the spreader "assenbly conprises

o3 R SR AR I asu o
SCETRIE W NN TRt R

separation nmeans for adjusting the relative position
pésitisreofthatbaderti ons. 10 12. The troll ey assenbly
according to claim 11, wherein the relative position
of the first and the second carrier portions varied by
the trolley separation nmeans, corresponds to the

rel at iTugs, POsot fr&phtlevichs, shapsh BiPpingddvmtatirsisiet tyliftddefrom a
spreader separation neans. 13. The trolley assenbly

?l‘éf) A th HeQisBh&l JP et 2 WRBK FbditidlR8 oA siselTBidh tRf conffiners may

tro y sepafration neans and the spreader

BE er%graagte& 204 ke girdu?ta&e%%glytbga&ﬁﬁq&?ngc’acﬁé £5si@difof each of the

-

spreaders to accommodate the different positions of the containers. On engaging and
lifting the containers, the relative position may be adjusted again by the trimming
cylinders 405a,b to match the conditions of the ground, ship or truck to which the

containers will be moved.

Figure 4 shows a duel spreader assembly 300 according to a further aspect of the
present invention. Whilst the present invention is useful for single spreader hoist

systems, many of the inventive features are particularly useful where a duel spreader is
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mai ntained in a substantially vertical orientation.

14. A hoi st nechanismfor controlling the vertica

notion of a duel spreader assenbly, said assenbly

having at | east first and second spreader units, said
hoi st 20 nmechani sm conprising_a hoist drum a first

cabl e set connecting the fir £ spreader unit to the

hoi st drum a second cable set connecting the second
iagorpardeed. (loi thistend the dhelispteadiriasseniilie O accarding b onsraspgct of
t he hoi st nmechani sm causes the hoist drumto rotate,

B8 Pres e SBRMEBH Iyprbvided fdbesuspended fiomea frollest canriet uméidonmstance
spreader units sinultaneously. 20 15. The hoi st

| tﬁ?%ﬁ?z?ﬁoﬁlﬁ% 366 Qééi{)irﬂiﬁ%?@argﬂ?é Apktt ofRE pRIsEntlifRnkigh St

unted to trolléy | ocated directly above
the duel spreader assenbly. 16. The hoi st nechani sm
according to claim 14, wherein the hoist drumis
mounted to a fixed struciure with the cable ass)
£ hr ouhe st Sereeter asremmbDa A gourints rspesh et (BR8P mounted
supgorted by the cabl es beneath the trolley. 17. A |
tocsiables RQ7 papsecting Sompihicdrollgy sarrsr ahovag The s#hles gngage with the head
spreader assenbly, a cable term nation assenbly and a
frhnesd05ap thfouph poHeyssiSodiicleperett the cablés 3¢5 togrnsk ¢camtinheusly
hoi sti ng neans and connected at an opposed second end
{reodghe ThBMe& famnBd He8altPdte AGspedtiely moaiteld fispesader frames 310a,b.
assenbly engaged with said cables internediate the

PR %{r%egllgr R8s 3 Ach %I@{n?}ﬂcﬁ‘ﬁ‘éd iﬁ'&of’h?ﬁﬁmﬁl Wit Bibtidd ' @reddefframes

ver position’o e spreader assenbly is

det er m ned activatign. of the hoi st -

frordh Beg a2bnigtBo i B0 & W JRE B pspinpgral porners
| east. one trinmm ng actyator in 15 seri.gs wth said

33band, UialerEal SPmeHe ot q%@%ﬁ%ﬁ%@% ussthe gprepder diames

one cable is selectively adjustable on activation of

8 Hea, tamay eetgndiyitually sorthiahepchds dtached tericsingln Sistglié deyige or
adjusting the orientation of the spreader assenbly.
ABerndthelyh) diesdprend esfyahenmay bo daiwngogaher| anid wpingctediseragitmact as a
t he hoi sting neans includes 20 a hoi st nechani sm

biRYicRBrealier PASS erpagink Gl shiglélfreight dfviceThe hoi sting
syéteg1accordinéﬂ?g ?Iaiéﬁl? or 18, wherein the cable
term nation assenbly includes an anchor bl ock nounted
to a fixed structure and adapted to anchor a

The adapted spreader frames 310a,b are mounted to the head frames 305a,b
through shear pins 320a to d. Whilst it is possible to mount connection, such as twist
blocks, to the header frames 305a,b to engage with the spreader frames 310a,b, the
nature of this connection is such that a rapid engagement is not required and can
conveniently be done on the ground prior to use. Thus, the use of shear pins 320a to d
provide a convenient and simple means to mount the spreader frames to the head
frames. Typically, shear pins of 100mm diameter can be used, but this will be subject
to the loads for which the apparatus is rated, which will be clear to the skilled addressee

in the circumstances.
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21 plurality of the cables, said at |east one trinmng
actuator positioned internediate an end of said at

| east one cable and the term nation assenbly. 20. The

hoi sting system according to any one of clains 17 to

19, wherein the cables are continuous fromthe

hoi sting neans to the cable tldr mi nat i on assenbly with

the spreader assenbly engagi ng the cabl es through a
plurality of pulleys or sheaves. 21. The hoi sting

system according to any one of clainms 17 to 20,

wher eA Rh&ltdie Gr dubbspeeddeefaraagefihs paomart isdywoo copesvith

of the spreader assenbly in a plurality of |ocations

Al e T alijdcdR cBhtRinBrstHR BiPthe ﬁﬁé'lt"%keaﬁéldfré&ﬁést. 16 @he case of the
orientation of the spreader assenbly, whereby said

érggetrﬁ ﬁ'x@l t gttfé% éﬁ?c%ﬁﬁ?ﬁ?'tﬁg tef?ﬁab@ig‘lehﬁ h afarll%gg altBators 315a,b,c
ccomodat e’ pl acenent o he spreader "assenbly on
actiyation of .the L mm act yat 2. The hoistin

Bupd i e e G0 R AR PLon 8 ars e T 1 oo

connected to 15 the termnation assenbly via a .

owenpstiatare 31 §a.9wating pssendicpler to fhe majpraxispd thesnyeadse Hiits and a

of the orientation of the spreader assenbly includes

thirtliimser iactmatof 3 hilr acting avithdmthetsaingpiang as dreutaractua®rs Thi,c, but
hoi sting system according to claim17 wherein the

mRli A6 thagsediet frams nin axiapThE phicalag agabiattidreadctdatars

containers, said at |east one trinmm ng actuator

@%ﬁ'ﬂ& & atifb18 YR lof bRBNtYESsi FF Mhe DRSidE! RAES toRdEommodate the

ntainer relative to the at | east one other. 24.

{lli?feisetn; Bgsit?%%to?g})gtl‘&{n@{élﬁ 'vR%ifedd %g Lc%&er@ flg ng&%q%ﬁ%zﬁ;mm not

0 any*one of a sse

ccording t ny .ane of. cl ai 1to, 13, 22 25,

STy Sy fafnsfinga il Fera e 8 ed gif apisl savere to
means for the trol]ey ) L
each other. In situations where the containers are offset or at inclined angles to each

other, that the duel spreader assembly 300 according to the present invention, will still

be capable of engaging and lifting said containers.

For instance where the containers are offset from one another by activating the
internal actuator 315b, the spreader frames will move in opposed directions, co-linear

with their major axis, that is one forward and one back.

Alternatively, if the major axes of the containers are inclined to each other, so
too must the spreader frames be oriented. In this case, the internal actuator 315b will be
free to move and the first and second outer actuators 315a,c differentially activated so as
to rotate the spreader frames relative to each other until the desired inclined orientation

is achieved.
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assenbly according to any one of clains 1 to 13. 26. A
control systemfor controlling the hoist nmechani sm
according to ay one of clains 14 to 16. 27. A contro
system for controlling at |east one trimmng actuator

of the hoisting systemaccording to clains 17 to 23.

10 28. A trinm ng assenbly erdfjaged with a hoisting

system for adjusting the height of a portion of a head
frame engaged by said hoisting system said hoisting
system conprising a hoist and a plurality of cables
passiTigsé oRehbits b iked @pdnhBe Sredlicl franies rdnfnihp inhiengme
assenmbly conprising at |east one trinmng cylinder in

[

R A HORE O i ibaler (RS neBlR B o 00 o g P fion Pl this may

r short the e e
Pastalnmoingd pdibaBRelh i SRRt A bR

rai sing or | ower of the ortjion of the head fra
G WS SHBRS Py PR UIore S PR BT OHETHen plancs
the trimming cylinder is 20 nounted in-line wth the
iaeluflewben epndaipers|oé diffrsent heightsiaest pe Hifed enwhgredhe containers are
shortening is caused by extension or retraction of the
@y slopks suck3d. foTh eutk oman hgling ©e Milohya stup decki hgfingdo ohaside. In
28 wherein the hoisting systemfurther includes

HRRQAVE $hd purasisofWhd Badifiends!3058bitd Whith theldtestoradSa,b,c are
said at |east one 23 trimm ng cylinder nounted to at

ét&@ﬁéd Qf&n ?%ct §§bgbﬁzr§?@¥ N T%HQ t?)y BREsiRES biRE 08 @héjlfotattﬁﬁhty of

trimm ng cy er noves | east one sheave, said

tggg/e;eqr{)eép szgg%h&lgls&%a&)er t? hoerstcgr% nﬁmst'%ﬁ aP gtfférefn? h&%ﬁ\ﬁq’vlth the
i Ao AT ook el HFERIER] o cra ca]

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca]

ca] calca]ca)lcalc”a]c:a]c:al #WITW

IV h! ! #a##$\ $$3% %84 xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca]

ca] caltchduddbe apted tlea jirc a furtiiec as}pteat] afaljle:la]ew]t oajeoadrc dhetmimming

ca] ca]ca] ca] ca] ca] ca! ¥&( &+&z&&/ ' ' 8*\ +-
eRindérs QeI hd bldck2Rdeinal9) 388 2l aprvehiedridl éﬁfﬂlsﬁ tei] @ b€ teGpreader

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]

g'%gsa%f(ﬁ]&@ fartheAd Rt C ik SabiB AR Lan A3 iR 0B aRSresent

F<<<9::=>>>}xsn|d Z]]]ca]ca] calca]ca]calca]ca]ca]c
g‘_lvg ]‘ocf’a] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]ca]ca]calc

a] ca] ca] ca] ca] ca! >>>b?B- D. E1E- F- HdI gl

LELIQRRVWYVYY! ZzZZ' [9[[[?\\\B] ] } xsnid_Z]]] ca] ca] ca] ca
]ca]ca]ca]ca]ca]ca]ca]ca] ca ca]ca]ca]ca]ca]ca}ca]ca]ca

] ca] cHiawed & sljaved xullic #pley ing tpompraspest of the pEcsERIA
ajvenfian] Wapeaj caivenfiam] baiptie] syafeoavwitl hewd 8 ahitay cafrisapeting as
a] ca] ca] ca] ca] ca] ca] ca] ca!j 7kkkkAl | I <mmmnnn, oooopqq9r

fHe' tRoMR thidnt WhithUhd X5biddr ddsbhbB] widll seauesdndad, ahd pb&njiv@ntion in
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

éé&wﬁﬁl@%%ff ?&VX ViYWV Aak- Y 6845628 TihiREd B dctbdtdds 2)10a,b.

ca]ca]ca]ca]ca]ca ] cd] ca] ca] ca

h‘@g%@ DDA SRS ﬁﬁxsﬁ"a‘%&%‘ﬁ 18 pERLIAhG A f‘h&-]aié@?a duel
calcalcaloal cal ool cal calcal cal ol cal cal cal calcal el

so as to accommodate side by side containers, trolley carriers according to the prior art
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F L10% () -

#" 109 () -1 L@O% ()-&10%& ()-"S10%& ()-: Zy*i K-9' 109%&
()-$"100& ()-"- 109& ()-  109%& ()-Y

St 1098 () -y, 10%& ()- 10%& () - 9*zi K- SB10%&' () - &6

10% ()-310%& ()- 1' 10%& ()- /10%& ()-s- 10%& ()- |
Y+109&' ()- +| |z8S!, $"100& (§-f!$"10%t& ()-f!

4"10%: ()-3!34"10% ()-3 10%t& () -f101010L
droRIHEHGIELY.) TESEMM & thy spreader Ggigics pep@atpathooghles frgm which
10 10 10! @ $" 10% () - f PORSUr S41 10% & ()- s10% & ()- 10
thO sprBider fradR¥&isppnd WilDBédoRie(herk'and more inclined, leading to greater
10% t & ()-f#t WEr S41 10 10% & ()-5 10% & ()- 10% & ()-F

t%th%ﬁ?ﬁn(til ca&é&ﬁa@c&ﬁmodaﬂt@%&ar@le Mhél oSt 1Betition, the actuators
T0% & ( &()-3 s* 100 & ()- ,RI0% & ()-

ﬁjoo%ﬁ &gtlvated]sgo{g §‘ep(a}ate hEMWﬂlgszzoﬁQ%ﬁt@a%mho&Ot

corresponding to the separation of the duel spreader frames such that the cables become

substantially vertical.

Whilst the trolley units 205a,b are discreet units, said carriers are nevertheless
linked through the actuators 210a,b. Thus, movement of the trolley as a whole unit need
only rely upon one of said carriers 205a to have a motor such that the trolley will run
along the crane rails of the fixed structure. To this end the split trolley 200 is in fact
divided into a master trolley 205a and a slave 205b, whereby the master trolley 205a is
motorized having a motor of sufficient capacity to also drive the slave unit.

Figure 6 shows a further embodiment of the present invention, whereby the split
trolley involves movable sheaves 355, 360, 365 within a single trolley carrier 350. As
with previous embodiments, the arrangement includes a trolley 350 from which is
suspended, using cables 367, 370, 375, a spreader assembly 380.

In the embodiment, a first position of one carrier 365 is shown whereby the
corresponding cables 375 are inclined, and so increasing the applied load. The second
carrier 355 has cables 367 in the desired position, being substantially vertical, and hence
it is desirable to move the first carrier 365 so as to have these corresponding cables 375

also vertical.
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10t 10t9f 10% & ()- 17S 10% & ()- @10% & ()-

110% & ()- wUenmbC $#10% U& () -!

$HI09R' ()-! $#10% t & ()-!# f"109$& () -

f"109& ()-"!'f"10%t& ()-" !!111I[Lht! uV7Y y10% & () -3
310% & ()-10% & ()- t10% & ()- 10tt 10tt 10tt! @

10% t & ()-f!#a##$\ $$dEUVTY y$20% & () -
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trimming cylinders 500. In this arrangement, a hoist drum 510, controls cables 505 a to
d. The cables pass through sheaves before progressing to a trolley and head frame (not
shown). The intent of trimming cylinders is to vary the length of cables either
individually or collectively. In the previous embodiment, this was achieved by
extending an in-line cylinder. In this embodiment, the lengthening comes from
decreasing the path through which the cable passes. Specifically, the trimming cylinders
520 a to d bear directly on the sheaves 515a to d, and in fact, do not contact the cable.
The sheaves 515 a to d are movable subject to the force applied by the cylinders 520 a
to d. Thus, by retracting the cylinder, the sheaves 515 a to d move 525 atod
accordingly. By moving inwards, the path followed by the cables 505 ato d is
shortened, leading to the corresponding portion of the head frame lowering relative to
the non-affected cables. Conversely, by extending the cylinder, the sheaves are moved
in the other direction, lengthening the path, leading to the corresponding portion of the

head frame lifting relative to the remaining portions.
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1. A trolley assembly comprising

means for supporting a spreader assembly, said means including cables, said spreader
assembly adapted to engage at least one freight device;

a first carrier portion and a second carrier portion;

the supporting means adapted to connect the spreader assembly to at least one of said

carrier portions and;

a trolley separation means for selectively varying the relative position of the first and

second carrier portions wherein the adjustment of the trolley separation means is such

that the cables are maintained in a substantially vertical orientation.

2. The trolley assembly according to claim 1, wherein the separation means
comprises a plurality of actuators arranged to selectively vary the relative position of the

carrier portions.

3. The trolley assembly according to claim 2, wherein the actuators are any one or
a combination of hydraulic actuators, pneumatic actuators or electrically-driven

actuators.

4. The trolley assembly according to claim 1, wherein the separation means

includes an actuator biased framework of lever arms.
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beam.

7. The trolley assembly according to any one of claims 1 to 5, wherein the carrier
portions are mounted to a single carrier, with the second carrier portions in sliding
engagement with the single carrier, said carrier in rolling engagement with a rail or
crane beam, such that the separation means bias the second carrier portion to slide to the

desired position relative to the first carrier portion within the carrier.

8. The trolley assembly according to any one of claims 1 to 6, wherein the first
carrier portion is a master carrier and the second carrier portion is a slave carrier
engaged with the master carrier through the separation means, said master carrier driven

so as to move the trolley assembly along the rail or crane beam.

9. The trolley assembly according to any one of the preceding claims, wherein the
spreader assembly comprises at least one head portion mounted to at least one spreader

frame, said at least one spreader frame having means to engage a freight device.
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11.  The trolley assembly according to any claim 9 or 10, wherein the spreader
assembly comprises two head portions which respectively engage with a spreader
frame, the spreader assembly adapted to engage at least two freight devices, each
respectively engaged with each spreader frame;

and spreader separation means for adjusting the relative position of the head portions.

12.  The trolley assembly according to claim 11, wherein the relative position of the
first and the second carrier portions varied by the trolley separation means, corresponds

to the relative position of the head portions adjusted by the spreader separation means.

13.  The trolley assembly according to claim 12, wherein the adjustment of the
trolley separation means and the spreader separation means is such that the cables are

maintained in a substantially vertical orientation.

14, A hoist mechanism for controlling the vertical motion of a duel spreader
assembly, said assembly having at least first and second spreader units, said hoist
mechanism comprising a hoist drum, a first cable set connecting the first spreader unit
to the hoist drum; a second cable set connecting the second spreader unit to the hoist
drum, wherein activation of the hoist mechanism causes the hoist drum to rotate, and

consequently to lift or lower the first and second spreader units simultaneously.
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to a fixed structure with the cables passing through the trolley with said duel spreader

assembly supported by the cables beneath the trolley.

17. A hoisting system comprising

a hoisting means, a spreader assembly, a cable termination assembly and a plurality of
cables connected at a first end to the hoisting means and connected at an opposed
second end to the cable termination assembly; said spreader assembly engaged with said
cables intermediate the hoisting means and termination assembly such that the vertical
position of the spreader assembly is determined by activation of the hoisting means,
wherein at least one of said cables is connected to at least one trimming actuator in
series with said cable such that the relative position of said at least one cable is
selectively adjustable on activation of the at least one trimming actuator and

consequently adjusting the orientation of the spreader assembly.

18.  The hoisting system according to claim 17, wherein the hoisting means includes

a hoist mechanism having at least one hoist drum.

19.  The hoisting system according to claim 17 or 18, wherein the cable termination

assembly includes an anchor block mounted to a fixed structure and adapted to anchor a
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20.  The hoisting system according to any one of claims 17 to 19, wherein the cables
are continuous from the hoisting means to the cable termination assembly with the

spreader assembly engaging the cables through a plurality of pulleys or sheaves.

21.  The hoisting system according to any one of claims 17 to 20, wherein each of
the cables engages a pulley or sheave of the spreader assembly in a plurality of locations
so as to maintain the horizontal and vertical orientation of the spreader assembly,
whereby said vertical and horizontal orientation is varied to accommodate placement of

the spreader assembly on activation of the trimming actuator.

22.  The hoisting system according to claim 21, wherein each cable is connected to
the termination assembly via a respective trimming actuator such that the adjustment of
the orientation of the spreader assembly includes activation of more than one trimming

actuator.

23.  The hoisting system according to claim 17 wherein the spreader assembly is
adapted to engage at least two containers, said at least one trimming actuator adapted to

adjust the vertical position of one container relative to the at least one other.

24, A hoisting system comprising a hoist mechanism according to any one of claims

14 to 16 and a trolley assembly according to any one of claims 1 to 13.
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26. A control system for controlling the hoist mechanism according to ay one of

claims 14 to 16.

27. A control system for controlling at least one trimming actuator of the hoisting

system according to claims 17 to 23.

28. A trimming assembly engaged with a hoisting system for adjusting the height of
a portion of a head frame engaged by said hoisting system, said hoisting system
comprising a hoist and a plurality of cables passing from the hoist to the head frame;
the trimming assembly comprising

at least one trimming cylinder in communication with at least one of said cables;
wherein activation of the trimming cylinder lengthens or shortens the path followed by
the at least one cable, said lengthening or shortening causing a raising or lower of the

portion of the head frame.

29 The trimming assembly according to claim 28 wherein the trimming cylinder is
mounted in-line with the at least one cable such that the lengthening or shortening is

caused by extension or retraction of the cylinder.

30.  The trimming assembly according to claim 28 wherein the hoisting system

further includes sheaves through which the plurality of cables pass, said at least one
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