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*166166* Trolley and Spreader Assenbly Field of the

Invention 5 The invention relates to apparatus,—sueh——

as hoi sts and spreaders, required for ' i n
frei ght devices, for exanple shipping cgaﬂﬁﬂm @l MWM‘
flat racks. Further, the apparatus of t

invention is applicable to the nmani pul ati on opsieo
mul tiple freight devices sinultaneously.hlo _
Background of the Invention To increase the economc
Vi abigl ity of transpbrallexgnd Sprgader Assemblyut horities
invest significant capital into infrastructure to
fEaeld of thgtlaventienef f j ci ent | oadi ng and unl oadi ng of
contai ners fromships at dock. The infrastructure is
geared to nove said containers to 15 storage
faci | iTihe deventien yelates togappinatiisysugh as heists and aprepdars, required for
directly fromships to the land transport. Recently,
tneanipudat g eei gitfdecices) €yr exathpleuhi gy €onedado ahd flat racks. Further,
viability, inventions facilitating the novenent of

" . > .
R 8 R By G A ipe

fo: N i ncor porated herein by

?%i%l?g%‘ii%& Wfé&?ﬁeﬂﬁt ion incorporates a spreader
havi ng connection to two contai ner engagenent framnes,
whi ch may engage with one or two containers. It

gollows thfa}l this will imrediately increase the rate
k 0 n

To increase the economic viability of transporting freight, port authorities invest
significant capital into infrastructure to facilitate the efficient loading and unloading of
containers from ships at dock. The infrastructure is geared to move said containers to
storage facilities ready for delivery via land transport or directly from ships to the land

transport.

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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be | oaded or unl oaded, and therefore the efficiency of
the process. 1111111 ~l ~~ ~| ~~~ ~~~~~ 1111111111 |11
111 *@0002* 2 A disadvantage of this invention is
the connectivity between the spreader and engagenent
frames. As shown in the various figures of WO

01/ 98195, the engagenent franmes are connected to the

spreade t her chai ns [ ointed . tie ragds. 5

F S igian s B i B B i Mol Bl piinst ﬁerspaeﬁﬁv and
or two containers of substantlall va

teﬂeargeal%ﬂmsr i Bughoym igthe yasiops ﬁgwfyes WBM?/% 0?/@&&9? éhft engagement
spreader listing to one side due to the unbal anced
fixgmes aregpnnectedhiosthe ppragdse ahar byshaing ot pingjpinged tée rods.
lifting containers of substantially simlar weights.
In the | oading and unloadi ng procedure however, the
only tinme an operator will be assured of lifting two

10 conf diserasgeheividre & pide Vﬁ lBhe YérdthinBeonM 8t \@ntainers of
containers are enpty. Thus ilst this invention is

léﬁl?sftéfﬁlallf @ng{}gelgh‘dst thBh & r&R I dﬁ t[bﬁlro? ’théf Qelgnp&gﬁlﬁ'lga%fto the

sense restri C

Qpt aj ners. o . This,devel o has, been built.
SHRehr RN R B0 [ PR SRIBIee, o i%w@arﬁ%weﬁ s
of mhl e incorporated herein b reference
FenreRted GriiGe SR SR ey B by RSt Toibe lopiae and
connection between the spreader and the contai ner
anlyadisgpmcelvrgrhosvever, thel cadistimk pn bpsretdr wslb be essuvidnaf liftieg two
degrees of freedominherent with the use of the chain
oontpinersj ofisithiét vdightrvitlbeafhehhige @nAlhersisrel syt iThus whilst this
Further, to
invention is useful in moving multiple containers, in a practical sense, it may be

restricted to the safe movement of empty containers only.

This development has been built on by the invention of WO 03/104132, the
contents of which are incorporated herein by reference. This invention is an
improvement over first in that the connection between the spreader and the container
engagement frames is releasably fixed, so removing the degrees of freedom inherent
with the use of the chain or pin-jointed tie rods of the previous invention. Further, to
prevent the spreader frarhes from listing, the invention WO 03/104132 provides a
hydraulically powered assembly capable of separating the engagement frames, so that
adjacent containers do not interfere with each other and are therefore held in a fixed
relation to each other. This has the advantage of maintaining a degree of control over

the load, which is not possible with the invention of WO 01/98195.
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prevent the spreader frames fromlisting, the

i nvention WD 03/104132 provides a 20 hydraulically
power ed assenbly capabl e of separating the engagenent
frames, so that adjacent containers do not interfere
with each other and are therefore held in a fixed
relation to each other. This has the advant age of

mai nt ai ni ng a degree of cont e [

s nevasteBiitee dvemiane WAEAGOH s oE g
Neverthel ess, the inventjon of WD 03/104132 is stjll

irgfabiraairetand ehcirsbrenayi imbrlaseq eidped 1 ARG wgights of the
i mbal ance of |oad througha nmismatch of weights of the

likikd E&Hain@R hadyNesdtothy sireambtitontah thegwins o vhiehi tancahles qpgaging
poi nt at which the cables engaging the spreader to

tﬁehsg)r Qb5 tﬁr{ £oikCir fRfinedT Mitts WhilkSthe breadep apd eegagament frames
egra_g;erreg: :rg:]res are stable, the cable would still

ot LSRR T it g oo
redi stribution and. conse Nt t.at. i he

o 0 OB S o B Al Kiion of
contai ners either on_.the dock or on Shi p.: 304 t

spusailet frmncie inod de SUECH e iaacina e et Rlsrigggr o the dock or on
containers having a weight differential can be lifted
anhig out_suf_feri ng the detrinmental effects of a
redistribution of |oad. Summary of Invention 15 It

is therefore an object of the present invention to
mnimze rotation of the

It would be advantageous to have a system whereby containers having a weight

differential can be lifted without suffering the detrimental effects of a redistribution of

~ load.

Summary of Invention

It is therefore an object of the present invention to minimize rotation of the
spreader or engagement frames through a load redistribution when lifting containers of

differing weight.

In a first aspect, the invention provides a trolley assembly comprising
means for supporting a spreader éssembly, 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
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spreader or engagenent frames through a | oad

redi stribution when lifting containers of differing
weight. 20 In a first aspect, the invention provides a
troll ey assenbly conprising neans for supporting a
spreader assenbly, said nmeang including cables, said
spreader assenbly adapted to engage at | east one

freight device; a first carrier portion a d
vaping Vs el portion REUE gt SHgeRLE, Budats g iFae

connect the spreader assenbly to at |east one Of%if@&ﬁiua

I
adjadtimiest ofibe troldeyssepardtion Meany ié?“@e‘h%trta‘f’ cahlesArs amt

selectively 4 wvarying the relative position of the

sitistslialdvkried ofignedon.i er portions wherein the

adjustrment of the trolley separation neans is such
that the cables are naintained in a substantially

vertical orientation. 5 In a preferred enbodi nent, the

First and sec L€fhe Rl RScomB Y akRr bione riay be discreet
trol ﬁ'é?l?fef ?dgﬁgbnoa%%% llét’ fhﬁ roIaI I ng engagenent with a

rail or_a crape. begam 1n a - Qr.ed FRadl eatnore
noeyss Mnish RGPS B pesaRrRafPth §iip Pl S FRueBea T8

may be connected to each other.via_ the trol
ebaacdebaiment e it sncrpgendsarie ppiens BB ol mey pe
troll ey separation neans nmay be one or _nore actyat rs,
cohhakedan eadiDothepdb the todlley seRaretiopaneaa e MOt BFIT
trolleys by extension of actuating rans. In an

BRIt e teTbpsipagition nidaes fiay St oaaidr mereasiuatersy Which are
portions may be sheaves nounted within a single

Lral ' Patda dtfthd 81158 by iegfengion bf ansatimgyrams.
%gqléﬁg%eé%lgeigépasﬁ di ng engaegement with the single
troll ey such that separation of the

In an alternative embodiment, the first and second carrier portions may be
sheaves mounted within a single trolley. One or both of the carrier portions may
therefore be in sliding engagement with the single trolley such that separation of the

)carrier portions is achieved through sliding the sheaves to the desired position.

In a preferred embodiment, the supporting means may be an arrangement of
pulleys and sheaves together with a cable set, arranged on the trolley and the spreader

assembly whereby the spreader assembly is suspended from the carrier portions by the

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 engagement portion at an opposed end, said

cables passing through the carrier portion and directing downwards to the engagement
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15 carrier portions is achieved through sliding the

sheaves to the desired position. In a preferred

enbodi ment, the supporting neans nmay be an arrangenent

of pulleys and sheaves together with a cable set,
arranged on the trolley and the spreader assenbly

wher eby the spreader assenbly is suspended rron1the
carrier.portions. b The cabl e_set may
B8O | PPNy ﬁ&ﬁf&@%ﬁwﬁw CHRIeF Ma¥SpR) fipa 3 segond hoist
of cables is connected to a hoist at one end and a

9 fherseengsaenrasmend BRiion Yiathe spFosp sisisapetign. sai d

cabl es passing through the carrier portion and

di recting downwards to the engagenent 5 portion.
Correspondi ngly the second plurality of cables may

span flhosnthe bad oadiel dyshe fitsoeridagerf &t potticig pase@ Qirectly to the
portion via the second carrier portion. Thus, the |oad

Eistichelér, Qndtabeorfling Bl the NeATBARAbYRAE tdcBAd b Rie ion i
di recctl)r/ to ther ggf‘l rst carri eryFt and acc%gra%?ngﬁﬁmtrﬁ(éms

la&dd the t&ﬂ)nﬁ%aﬁﬁ? ﬁﬁ)ﬂng{a%gﬁg?%%ist%gpﬁ&g 81{ Yi%/gilght about a-

asse e second cartier
gmg éigdse srugﬁg eg\?ﬁgggspgg(%{oi y, |gr(1) %:)gzpﬁr:%{)gleglent ttor the present
arrangenent for the Fresent |nvent| on acts as two

I

c’:ﬁ‘@f‘?‘%%"ti aoMoigtingh raleysimaiptaimies haisplles inp vertieal arreagement.
arrangenent. The present invention has all the

ddio aresenjdsvention hanall theydsantagss of e ubiyargairn¢tarerbyngaintuning the
10 engagenent portions and carrier portions in

esgqpemenMrant melcagiorBbitiohs kedspertitd hiseldcbibPrRed Reution
separation neans. Thus, novenent of the containers

RE6QSTER e SeptrAnGne ! 'Tﬁﬁ‘s ‘f{ﬁﬁfg ﬁﬁdfﬁgl é&ﬁ'ﬁm—?@ Beddies a single

arrangenent, being iIn scree
%tfcﬁln&gﬁ?%e 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 sbreader 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.

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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In a second aspect, the invention provides a hoi st
mechani smfor controlling the 15 vertical notion of a
duel spreader assenbly, said assenbly having at | east
first and second spreader units, said hoist mechani sm
conprising a hoist drum a firgt cable set connecting
the first spreader unit to the hoist drum a second

a | e.set connect h seco reader unit to the .
S R Ehn SIRE I % a 3RGRT B SRR, Glectonb el sftdia s
uses the hoist drumto rotate, and consequently to

P fagial | ower t he first and second spreader 20 units

S|nultaneously Thus, by elimnating the need for a

second hoi st drum firstly this has the advantage of

not requiring synchronization between hoi sts operating

on t hdén apsefeired edbodipiee derhoimidhen mdprbe megesd tant fined structure
however, there is significant saving in infrastructure

BucH 4 d ﬂ'b?dd driiee. ClHls, Gales PeojbdMB! AR th Holst Ansif %Qﬁ/doe directed

hoi st drum a gearbox and cables is substantial. In a
F%ﬁ&&ﬁ%)ﬁd (RARARL R ng»wnwaﬁd ﬁ‘&]n%ﬁ? ll’fg; TH%n %ﬁerﬁﬁ%ﬂ% Sgb&ﬂment
fixed Structure such as a ftixed crane

TR Pl S Al e ST e e b bl

In an alternat|ve enbodi nent, the hoist drum nmay be
Yetitcalby depvrward spch that fhs spreaflqrayseahly 1slirestly pepported by the hoist.
projecting cables vertically downward such that the
spreader assenbly is directly supported by the hoist.

10 In a third aspect, the invention provides a

hoi st Img tieytsdspestciherventiog pviies athbltgng BRI coMprising a hoisting

spreader assenbly, a cable term nation assenbly and a
Rhdahdlal sp¥ea@ér ££88h81$, 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; said cable
termination assembly including an anchor block mounted to a fixed structure and
adapted to anchor a plurality of the cables; and at least one trimming actuator positioned
intermediate an end of at least one cable and the termination assembly; wherein the at
least one of said cables is connected to the 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.



connected at a first end to the hoi sting neans and
connected at an opposed second end to the cable
term nation assenbly. Said spreader assenbly engaged
with said cables internmediate the hoisting nmeans and
term nation assenbly such thaf,the vertical position
15 of the spreader assenbly is determ ned by

of the spreader assembly is determined |
For m Rt P kS il § S B i oA TG nplomeate

to a fixed strycture an adapted to anchor, a | .
grrapeaments isthe ?ﬂvéhtééa Ih@%fﬁe ﬁ\’?d’?‘éf?mlyéﬁ%méﬁ’éfstlfliaﬁﬂrﬁ‘ch@ldual manner.
actuator positioned internmediate an end of at | east
oWbilst amareidgalsituptéon; grenfireightidsvicas sreerntanersimay de posiienat on flat
| east one of said cables is connected to the at |east
@raintly parfactly pacilelabeach otheeandeklivered i2éh Rlahticat akémation, this
such that the relative position of said at | east one
cable is.selectively adjustable on activation of the

at least one trinmng actuator and consequently
adjusting the orientation of the spreader assenbly.

6a It is recognized that a shortcom ng of the prior

art relating to duel spreader arrangenents is the
ability to handle the plurality of containers in an

i ndi vi dual manner. Wilst in. an ideal situation, the
frei ght devices or containers nay be positioned on

flat ground, perfectly parallel to each other and
delivered in an identical orientation, this 7 wll

not always be the case. The contai ners nmay be of

di fferent sizes, |located on a slope or naybe

delivered it to the deck of a listing ship. Thus there
will be circunstances when it will be necessary to

treat the containers as individual itens whilst stil
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mei ntaining the need to transport them simultaneously.
Thus the present invention 5 provides a neans by which
the orientation of one spreader unit may be adjusted
relative to a second spreader unit. This adjustnent
may be in terms of any one or A conbination of _
relative longitudinal offset, relative inclination in

' l.ane, 4.nclinpation o th spr.eader
S PAaFEbe BetiR, M SobREer Bag e bRy h ocated on a slope
transversely. .10 In a preferred enbodi ment, each of
s b B el ihionh HEHTRIing Seips s Hiege wilhes slamstances
trimyng actuator whereby adj ustnment of the relative
padent ‘6&1 bernecpisaryip drgdicthe contpinersiag inglividialénisovhitshstilk
rotati onal degrees of freedom and one translationa
awgnteningfthe healetd sranspvei thgmsamulitanabugdy sThisahe pisedtfinntion
fourth aspect, the invention provides a trinmng
peddslaymedng by echivh the ofiehtaibiof iRl spteaadd B rﬁ?f‘ﬁ@?&jﬁsted relative

and a hoisting system said hoisting systemfor

] | [ ' . [ alre o
SRS sy S0 R Tu PR Ll R b pintin
BP0 RaPall ooyl W i n0be 2R ion o

ssenbly conprising at |east one trinmmng cylinder in
38 Fﬁaé%ft‘}”étﬁ iptheryegtical plage, lengatudmaliy ped ansiverselyt he
cabl e term nation assenbly including an anchor bl ock

nounted to a fixed structure and adapted to anchor a
plurality of the cables; and said at |east one

t ri mimgpefdrieddatbodimeéitf ¢aoh eflttethblesRaitha e A0isaAg §;%Eem may
at | east one cable and the term nation assenbly; 7a
include a trimming actuator whereby adjustment of the relative position of the spreader

units is provided for three rotational degrees of freedom and one translational degree of

freedom, being vertical position.

In a fourth aspect, the invention provides a trimming assembly engaged with a cable
termination assembly and a hoisting system, said 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;

~ the cable termination assembly including an anchor block mounted to a fixed structure

and adapted to anchor a plurality of the cables; and said at least one trimming cylinder

positioned intermediate an end of at least one cable and the termination assembly;

!



wherein activation of the trimmng cylinder |engthens
or shortens the path followed by i the at |east one
cabl e, said | engthening or shortening causing a

rai sing or |lower of the portion of the head frame. 8
Description of Preferred Enbogjnment It will be
convenient to further describe the present invention

Cih . T th . q . whi

Wt B8R S8 mb e RO GAEERBMBRR ST B owea

g%ﬂgr arran Epent of the invention are possible and
é?ﬁﬁb?ﬂ%gﬁ o 821 igngtheningor shortsning qausing @ gaisiagpr kgver of the

drawi ngs is not to be understood as superseding the
gertwnatithahesdl frame. proceedi ng description of the
invention. Figure 1 is an isonetric view of the hoist
mechani sm according to one 10 enbodi nent of the
present invention; Figure 2 is a schematic view of the
operation of the single hoist according to another
enbodi nent of the present invention; Figure 3 is a
schematic el evation view of the trinmng cylinders
according to another enbodi mrent of the present
invention; 15 Figure 4 is an isonetric view of the
split trolley according to another enbodi ment of the
present invention; Figure 5is an isonetric view of
the duel spreader assenbly according to an
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enbodi nent of the present invention. Figure 6 is an

el evation view of the hoist nechani smaccording to a
further 20 enbodi ment of the present invention.

Figure 7 is an isonetric view of the trimm ng

cylinders according to a further enbodinment of the
present invention. 9 Figure 1 shows the hoi st
_ga, k%qk§,fgun able within a fixed structure (not

D —ter1s, ~the hoi st nechanism5

according to this enbodi nent, conprises 5 a single

hoi st ,dr 100. a split .trqglley 200, a duel spreader )
assenti V)‘/'H O&X%‘“SWQ% Agrtheg 8855?%5@&?5516? Evioa ‘B‘I%éEeSpeCt“’e to
runni ng continuously fromthe hoist drum 100 to the )
dhcpesP Iy dapines Wineh JlstEate Ressikinarangesisnisiof thejinyesyion,
200 and are directed downwards to engage the 10
Shihes aprangemeshof the Foentenare pessiblaned aensedquent ptheypaviéularity of
assenbly 400. Thus, rotation of the hoist drum 100,
Wiet decorhpargyineg drasgsliynetQ0 bb ehdegstess eydupatskding it erality of the
W Il cause the duel spreader assenbly 300 to lift or
?fbb@édiﬂg doRAp@dd sCtheshveRriédli S spreader assenbly 300.

5 Figure 2 shows a schematic view of the operation of
the single hoist 100. In this enbodinment, the single
hoi st conprises a single drum 105 to which cables 1

Qa, C Eorrtge ﬂirs%.carrieéhaisenbléill Ca ang

at t ach&™ FIFHEPMCLC SO ALINE JBISEMERRANISIRCCAreng 9 Qfice

embodiment of the present invention;

Figure 2 is a schematic view of the operation of the single hoist according to
another embodiment of the present invention;

Figure 3 is a schematic elevation view of the trimming cylinders according to
another embodiment of the present invention;

Figure 4 is an isometric view of the split trolley according to another
embodiment of the present invention;

Figure 5 is an isometric view of the duel spreader assembly according to an
embodiment of the present invention.

Figure 6 is an elevation view of the hoist mechanism according to a further
embodiment of the present invention.

Figure 7 is an isometric view of the trimming cylinders according to a further

embodiment of the present invention.
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attached to the single hoist drum 105 and engage the
second carrier assenbly 11 Cb. Both cable sets | QOa,b
and I Ob,d terninate at the end bl ock assenbly 400,

whi ch 20 provides a substantially fixed point. Hoist
systens of the prior art, for @ duel carrier
arrangenent, will provide two hoist druns, each

oper atd: i a,sihngle carrier ass ly..Thus liftin

and 1 SRt hahOySrRind® rebBiriorna OB Vitba e YHehte (ot
carrier assenblies require synchronization of the two
$8°"Roi st druns to ensure the containers are |ifted

and | owered at the same rate and fromthe sane

position. Whilst a snmall differential may be

accommodated, it is still a technically difficult

exer cils broad teyscthe doist methenism Aiastordiag tddiisérabodimeht, Somprises
is where the single hoist systemaccording to one

asiild haiét driv@ 110068 §ilit trollBy 200, iaQivel $prédeP@sérBlY 0 and an end
advant age. For the mani pul ation of two or noré freight
BRIk GSEmbly 46@! | ows that the |oads will travel at the

same rate,” both vertically and horizontally, and so
permt the use of a single hoist drum 105. By

connecting two sets of cables 1 OGa,c and | o, d,

rotatiog 125 of the siggle hoj st drum 105 wi || operate

bot h f@blespimning¢antingpusly fam the pjstarymphA0tta taeowns Block assembly
which will respectively cause both of the carrier

49¢ pags|threygh the split wollayx209pnd ateddiesctedatowriverdstoengageche
Thus, so long as the pick-up point of the freight

dpreadee assentblye3@harf tetrhigatear theehd disknblenetsy 400. CrusaRslation of
11 Cbis the sane, then it follows that there wll

R Hdidtldhen 200,nRitkltHeleRl Aehly H&T U@?ests&ﬁia@l‘?%xteg%ilpéause the
the containers when they are |ifted and | owered.
duel spreader assembly 300 to lift or lower a load attached to this spreader assembly

300.

Figure 2 shows a schematic view of the operation of the single hoist 100. In this
embodiment, the single hoist comprises a single drum 105 to which cables 10a,c for the
first carrier assembly 110a are attached. Further, a second cable set 10b,d also are
attached to the single hoist drum 105 and engage the second carrier assembly 110b.
Both cable sets 10a,b and 10b,d terminate at the end block assembly 400, which

provides a substantially fixed point.

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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15 Figures 1 and 3 al so shows the end bl ock assenbly
400 according to a further aspect of the present

i nvention. The end bl ock assenbly 400 conprises an
anchor block 403, which is fixed to the fixed
structure (not shown). Any sui$able anchor bl ock 403
will suffice for the present invention so long as it

hS. abl.e of carryi t he |.0ads a ied by the

o3isF BRER48 ofiva® e Boheltire HEBS R ForeRRl #efesad i and from the
405a, b .whi ch .connect the cable ends to the anchor )
51BE ROHBA- {f’ﬁlélsttar %ﬂfﬁﬂ ﬁiﬂ&lgtf‘;ml?lrfa@f ke agggmmydgiegd, Kés still a technically
hydraulically, pneurmatically or electrically operated,
sefficelhexaieise pesynehrenize gheist disict hpistsst | y, hol di ng t he

cable ends in a fixed position resisting the applied

| oads and when in 11 wuse, being able to adjust the
position of the cable end for any of the activated

tri nMThs is WhetetlesinghGhast Bystd a8@IBIAS td ShLashb@ oﬁﬁee%ﬁ:sent

of the trimmng cylinders, an exanple is shown in

EV@HE6h 3 of PBRICERY a@v&[dggmg&gth.@ Yﬂdn‘iﬁﬁiﬁoﬂ%l?w& ?6 more freight

associated'wth a seco arrier ‘assenbly

FRUEAT Ry uFian 0 Bigh AT EbeTRL BB st ke o et B

Ob,d. This has a.consequential effect on the )
gurentally, ard theeraiidhe Hseg‘ifrae%fé%? hejstsdriy 151 Fypcagpecting two sets
| owering 410 the load carried by the second spreader
a eabids| axr20d.10pdumotatiom 125tof theesisgle hbist droirst 0518101 operate both
operates to maintain 10 the | oads in the sane position
catlatdty €04, 0aBb0b, dsifeitanéduelyl Whithiwill résplettnetdy 6a1A0 Bathldf the

of the end bl ock assenbly 400 operate to nake
cateie LaREBliesAdior D! EAbve PI0althi thedafld M. 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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position of the |oads. Thus, if two freight devices,
such as shipping containers, are to be lifted froma
15 ship that nmay be listing, or froma truck
positioned on a slope, then the containers may be
engaged and |ifted sinultaneoygly by "trinm ng" the
position of each of the spreaders to accommobdate the

L e T o e

adj. ust e ain by the trimmng cylinders 405a,b to
ﬁﬁﬂt‘%q%rﬁ andi ti ons of the ground, ship or truck to

whi ch the 20 containers will be noved. Figure 4 shows

a duel spreader assenbly 300 according to a further
aspect of the present invention. Wilst the present

i nventlioglemosstie thel effeor ofthe giremarpr wdidders i estample is shown in
systens, many of the inventive features are

Péguiré 8uleertlyy alaRAmingyEingeral08Y & assifad KithiaSsedénd carrier
i ncorporated. To this end, the duel spreader assenbly

A0QmBGCPIOB. NExLRdiRL %&ﬁﬁgggh@{rimﬁﬁ%tc?g{??& sk HXsletge lefBct of

is provided to be Suspen froma ey carr

NPT [ h | rol.l 200 accor.di to
Uk e B ANE ol BBl Ly LR €0 REERLL ARl 6o e
spr.eader,,assemhly 300 conpri ses an upper head frame
BEHHOLOHbRRTe0ad sPrsaderarwsTbio 12 Gh by lewering 419 Bie lodcarried by the
troll ey carrier above. The cables engage with the head
secane spread agserhlo Lflb. Piius eykilsB 08 sigle hoiser(i apetdtes to maintain
cabl es 307 to pass continuously through. The head
fhredomds 8 @asamegpositioaselativd toadayh Oﬁhaﬂjtl&ﬂrihﬁni‘ilg lc@RAESs 405a,b of
frames 31 Ga,b. The spreader frames 31 Ca, b are
FRCUnt IbRStki ARsehBTPADD SPEtat¥ith hak¥ ikt éhiARRRAREN HOME elative

position of the loads.

Thus, if two freight devices, such as shipping éontainers, are to be lifted from a
ship that may be listing, or from a truck positioned on a slope, then the containers may
be engaged and lifted simultaneously by “trimming” the position of 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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10 in that they include a conventional attachment,
such as twi st |ock, at peripheral corners 330 and, at
internal corners 335 of the spreader franes. Thus, the
spreader franmes 31Ca,b may act individually so that
each is attached to a single fyeight device or
alternatively, the spreader franes may be drawn

t oget her d .connecte 0 as, to ac s.a single

B ioard £ TS 1 AP i fhsT Sprenist Rasbbi et ocaRiuiitass opg aspect of
The adapted spreader franmes 31 Oa,b are nounted to the
Hé’ddesrepgwgntgmsa providedrte bg suspredad fim g teblen camierunit for instance
Whilst it is possible to nmount connection, such as

thwi split trplleycl®, accordintpeto apatlier aspect i she3BEnbinventémgage

with the spreader frames 31 Oa,b, the nature of this

connection is such that a rapid engagenent is not
required and can 20 conveniently be done on the ground

pri or The did8prehBétSassdnly 86€ cOhpSeah uBi)aSne§3 Bamfe309a,b mounted
provi de a conveni ent and sinple nmeans to nount the

%@Ea%?éggq)z%gﬂ%ag}g;ﬁorb G l]PcﬁPe(;' caltrfé1 ch?veb I%fﬁ'tc%?fgg éﬁl%%g E\g{h the head

prns o net er can-be use

ubj e tg the | gads r.which the appa us is .
Piaplea 35 b ik RS 30 St oot AR A0 Lifteas spssinuousty
in the circunstances. 13 A challenge for duel
dppeghy ebherheadniiames 3PPreb pieirespestively monnisd tospreasisr flamies 310a,b.
cl earance of adjacent containers held by the due
9pe eprdader fraares 8 104, b atehrodifisd inodonipgaeisorpwith @Risting spreader frames
invention, there are provided in this enbodi nent,

iytiaediby thehrlewadoanéentdhbleatickmenR, Ju0R @t BAsOIBCE, e paiRfral corners
frames 305a,b. The actuators 315a,b,c are arranged to

Ry gnd, WPinternal corners 335 of the spreader frames. Thus, the spreader frames
310a,b may act individually so that each is attached to a single freight device or

alternatively, the spreader frames may be drawn together and connected so as to act as a

single spreader frame engaging a single freight device.

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 mourit 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 requiréd 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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outer actuators 315a,c acting perpendicular to the

maj or axis of the spreader units and a third inner
actuator 315b acting within the sane plane as the

outer actuators 315a,c, but inclined to the spreader
frame main axis. This particular conbination of

actuators permts a variable range of orientations of
the spreader frames to accommopdate the 1o different
positions of containers to be lifted or lowered. It is
recognlzed that it will not be in eyvery case that

cont ai‘headlengq for sgehseteafi@cfr%wfq e i FHJS ARY to cope with
perfectly square to each other. In situations where
tchearanoevhadjagest eargainérs eld byrtheydud] gpichdrsdramegl dntheease of the
each other, that the duel spreader assenbly 300
Epﬁ!@eﬁtdh{f@tibﬁ, thee gp¢ pReidediimtenémbediment, hydrtulid actireors 315a,b,c
capabl e of engaging and lifting said containers. 15

FS¢atddsi 1A B8ad¥REh8s 10R, 1L OrHeichiatots 31 0,1 hieQirrahp&MoQAfe two
anot her by activating the internal actuator 315b, the

ﬁ? %&ﬁﬁto&f ﬂ%% Whhé gﬁaﬁh&ﬁaﬂe Ql?esx% og 5£1§ %? Hﬁt‘l‘?&reader udnts and a

I near Wth ] Oor axis, I'S one 1orwar

one b ern the 0
550 3 B A OB o G Pl R s
nmust the spreader franes be ariented. In this, case,
tlﬁvémeﬁ {ethe spreader franas mamxisy 1 his prsticylprcombingtionof agyators
the first and second outer actuators 315a,c
qefrhits @ mariabld sange of eringatione ofithe sprwadaytiraneesttt eccopraedits the
frames relative to each other until the desired
| difgremesbsRione bf ednitifers tebalifitdorddwerkd. [ilibeswghive tanitsvill not

are based upon the spreader frames remaining in the
$R1E every case that containers will be located on flat ground and perfectly square to
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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- piRe

pl ane. If, however, the spreader franmes need to be
out si de of a common plane, this may be accommodat ed
according to this enbodi ment of the present invention.

5 G rcunstances where it nay be necessary to use the
spreader frames in different p}anes include when
containers of different heights nust be lifted or
where the containers are on a slope, such as for a
truck on an incline, or froma ship deck listing to

one sgge. In this cgse, the portiaons of the head

f r ames "SHEROYFRGISGIF QASSHROR e R3S frames rsmainipgein the same

a tacBgd, are in fact rotatable 325a,b. Thus, by

PENga & hyveves thk apreler rames negddbibk ioutsidsfof B@ontmeaeplane, this may
gortions 325a, b, the spreader frames can be hoisted at

¢ a¢corunedatast aghording tohhis kmbodintenavHths pesstitrigyvention.

mai ntai n and adj ust these height differences. It

Sirouistatees witeedit i@ tbei iecéssdry 1t 1S thaspresder HandeBen different planes
present invention, the trimmng cylinders of the end

ek vafen@ERlaihefOGF d]’ﬁ'é‘re%éi‘%éjgﬁlgt tﬁqiﬁéﬁtort\ﬂ%ﬁ?ﬂﬁ %H{ltg&fers are

the spreader 15 franes 31 , b so further a

bheg sfoltp?,ﬁl]lplil # g(% a%qg‘cghzaagmgﬁgl I}Ef‘g(;r{l rggplfphc%cg Ejgt?negntto one side. In

I nven I gure s’pcl)l e

ccordi t o one.aspect.of t resent. _invention.
Pt e pirdant T AR e irpes Al Sadub svbichbe Remaives Bl Sa.b.c are
unihary carrier acting as 20 the trolley from which
&b rERiRdRctae@Ebla 3250ib | Thys, byirsisesingd brakeenghe seathbility of
invention in this enbodi nent provides for two discreet

thase patiens2i¥Sa,bb tHei spleadertfyanastoanbo heisRl abdifferent TBhts with the
split trolley according to this enbodinent is

pAdtdrs abeigd 1 Msthiaffladdddjuss held hdight cﬁlﬁence@pr eader
arrangenent. In such an” arrangenent er eby spreader

frames will separate so as to accommopdate side by
side containers, trolley carriers according to the

Pr1 O 3hduld be noted that in a further aspect of the present invention, the trimming
cylinders of the end block assembly 400 may be used to adjust the height of the spreader
frames 310a,b so further adding to the flexibility of this embodiment of the present

invention.

Figure 5 shows a split trolley 200 according to one aspect of the present
invention. Whereas conventional hoisting systems will have a unitary carrier acting as
the trolley from which the spreader assembly will be suspended, the present invention in
this embodiment provides for two discreet carriers 205a,b linked by actuators 210a,b.
The split trolley according to this embodiment is particularly suited for use with a duel
spreader arrangement. In such an arrangement whereby spreader frames will separate

so as to accommodate side by side containers, trolley carriers according to the prior art
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15 are in fixed relation. Therefore as the spreader
franmes separate, the cables fromwhich the spreader
frames suspend will becone nore and nore inclined,

| eading to greater tension in the cables to
accommodat e this angle. In thegspresent invention,'the
actuators 21 Oa,b are activated so to separate the

| screet Eriefs 5a, b to a position 5 correspondi ng .
s IEe i PR dnc oy Frbaerenpadiyaie GBER front which
that the cabl es becone substantially vertical. Wil st
thePreageT fg@“‘iﬁﬂ“@%enﬁd’sl Bscomne nyre adospreipslingd, keadige to greater
carriers are nevertheless |inked through the

sosigatinthe cablgs (haccommndatehismpgle. & thetpeesenbinbenticasthe actuators
whol e unit need 10 only rely upon one of said

Chbab eresaciodied sotosep@ar thotictrestwaltidri20546® 4 pazitiory
will run along the crane rails of the fixed structure.

Torrdspbadigg th thSesupatidn d1d HRY s ek Frahies 5% thatdhd bARE become
into a master trolley 205a and a sl ave 205b, whereby

.91 ey 205a is notorized having a notor
g‘%i&tsalﬁ}???}gi{l%rﬁt&abapaci ty to also drive the slave unit.

Figure 6 shows a further enbodi nent of the present

i nvention, whereby the split 15 trolley involves

nmovabl e .sheaves 355, 360, 365 within a single trolley

carri Whlés@.e tredley Wnith2(naeh are discregbigtiisneaid earrietsare nevertheless
arrangement includes a trolley 350 fromwhich is

Yol h thesdctuptara Bl @sb.36Mys, Biv®emamxf tize sqlieyaderwhole unit need
assenbly 380. In the enbodinent, a first position of

onig relgrupbe bnd66said cati w2084 &y 1R1Y atrh@or SRR R ARNESIRG will run
cabl es 375 are inclined, and so increasing the applied

Ao -8 SHAGE, TR SREHFLARS 20 D
Hﬁ/ﬂﬁ:ﬁ 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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it is desirable to nove the first carrier 365 so as to

have these correspondi ng cables 375 also vertical. 16

Hence, the first carrier 365 is noved 385 to a

position 360, whereby the cables are now substantially

vertical and thus reducing thegload in the cables, and

ot herwi se benefiting fromthe nore desired

arran . er alt ive arr enment

71 gur Segeg e A8 eSS o B O o drrltR Gheteby the cables

cyl i nders 50 In.this, agrrangenent, a hoist drum 510, .
%WS@BB"IE{EYSV%%&W and aws deduging tﬁ%'aaéén fhasablenagd gtherwise

sheaves before progressing to a trolley and head frane

bersiting {eowmhe more desitesarraggementnmi ng cylinders is to

vary the length of cables either individually or

col | edwsiafetther dlteritative prangeoeat, dighedl shemts, antehit®divdant of the

achieved by extending an in-line cylinder. In this

erithodhg®Minders 560 Ianbis heah fnene Efidt dawh 590 ARafrERThBs 505 a to
the path through which the cable passes. Specifically,

Uhehd EabBIIpass BidugARESes §&Qreﬂ>r$>%g€sir%e@ra t%lfe?%h%e?&{rﬁrge (not

t he sheavés 515ato d, and i do not confac

 Thal: . . .d are abl,e subject. to
R, T st PP iRalP o 3hE EBKRRT Rl
by.retracting the cylinder, the sheaves 515 a to d
P Tesl o cpeciVEly: Bt UF R ousRENSTS thinasdshicyerkby
path_ followed by the cables 505 a to d is 15
gxending agin-liggellinger: &n thieergbadimepotidilengthrming emestframe
head frame lowering relative to the non-affected
deditasing tiopatbrtisreligh whicheh¢ eabdk paysdshBpeyfidatigethe titimening cylinders
sheaves are noved in the other direction, |engthening

52®a R Bearldg@ellyian tHe shbfes 9T5LHRIOBLH X088 hoeoRtact R 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 ato d
accordingly. By moving inwards, the path followed by the cables 505 a to 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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head frame lifting relative to the remaining portions.

LLOYD WSE 17 The clains defining the invention are LLOYD WISE

as follows : 1. Atrolley assenbly conprising neans
for supporting a spreader assenbly, said neans
including cables, said spreadgf 5 assenbly adapted to
engage at | east one freight device; a first carrier

ﬁgrt%pn égd.a ﬁgcond.carrier ortion; the supporting

s Aemydginieg ths yntier fredi ol eader assenbly to at

| east one of said carrier portions and; a trolley
separation neans for selectively varying the relative
position of the first and 10 second carrier portions
Wwher eidntrolley assimhdy wemprigihgt he trol | ey separati on neans
Is such that the cables are nmaintained in a

seand fonbuppolktyngvesireial asemblyt sdid arkansinc[lidigtoablek gid spreader
assenbly according to claim1, wherein the separation

HRaRBly mgﬂai@%ga%e@{ Ke&lont Yrehht agdigat ors arranged to
sel ectively vary the relative position of the 15

gﬁigr‘%t'r%%leﬂ) &,ﬁ@r"g‘%" a%ecom.ecafrgeg :pbﬁ%nas sembly according to

: in the actuators aré any one or a
onbi nat.ion of hydraulic actuators, pneunatic .
WRPGTiRE fieans alapladda cpyiegt {6 shreads Bukmisto 3 deast 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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4. The trolley assenbly according to claim1, wher ei n

the separation neans includes an actuator biased LLOYD WISE

framework of |ever arms. LLOYD WSE 18 5. The trolley
assenbly according to any one of the preceding clains,

wherein the supporting neans;gonprises cables,

sheaves and pul l eys arranged to suspend the spreader
sse fr.om at ast _aone of said rrier .portions., 5.
S Tt iRlIRCh ALk A B any RS pERE R EHBE bl PRaucrein te
precedi ng cl ai ns,, wherein the carrjier portions
éwm%ng%ﬁ&%wswheé@ews BT Prliys aHaagfeiasbsnang the
arail or crane beam 7. The trolley assenbly

apreaded assgmbly fiom ap trasigineif spidwarrier poiongvher ei n t he
carrier 10 portions are nounted to a single carrier,

Wi th the second carrier portions in sliding

engagenment with the single carrier, said carrier in

60l | i mie a0NPTBMbIYWMctrdtngltBlahy Bfie ofthd PfecB&RRclafHE Rvherein the
that the separation neans bias the second carrier

PR PR Sl SO cut e R ShALRRENl 151 Porn
The trolley assenbly according to any one of clains 1

P , Wherein the first «carrier portion is a nmaster

carrier and the second carrier portion is a slave

carrier engaged with the master carrier through the
separation neans, said naster carrier driven so as to

mfove tThe troHey assymblysasatiidingab any onef ¢laiims loto 5 méheeein the carrier
beam 20 9. The trolley assenbly according to any one
pbrticheaprmeenkddig acdirdlesarriah) evit the bdvend 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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spreader assenbly conprises at | east one head portion

ngunted to at Iegst gﬁe spreader franme, said at | east LLOYD WISE
one spreader frane having means to engage a freight

device. LLOYD WSE 19 10. The trolley assenbly

according to claim9, wherein;dhe at |east one head

portion includes a plurality of pulleys for engagi ng

e c trolley assenbly accordi to an )

e it EBnefdse debSpirdte SRR JarheBTE R ah by che Hedd porton
. C rises two_.head portions ich respectively engage
”Wﬁ{ Sgpgﬁ?lgﬁd’gpuﬁ?yrs %?ng?ﬁégﬂt}r@g!féf assenbl y adapt ed

to engage at |east two frei ght devices, each

respectively engaged with each spreader frame; and

sgreader separation nmeans for adjusting the relative

b

si t Thaitrofleyt #secthbladicpmdinganany clabn 92r 1Thehdreial theypreader
assenbly according to claim11l, wherein the relative

pssinblyasongirisedvo lidat Portivng whith BERLATE]§ BREAeR WiRL gireeraﬁr
varied by the trolley separati on neans, corresponds

framb e 5kader ¥se RIS ﬁcia?ﬂ:d% eﬁ%‘a‘;e ?E%%E&%Lf}eeﬁ)%lﬁ g%é’f L&d

by the spreader separation neans

r.qdj:ng..t | ai m:.12. wherein the adjustnent
g"’fs‘ﬁ?%ﬁg&ﬁﬁ?%g"fis*e‘gg%aégé re??‘?%rfraﬁ&ns and the spreader
separat.ion neans i s such that the cables, are )

rAdReSEPAIAtiQn micARs g)ﬁ pdiypine fi}% Felatavgl position i the hsad portions.

14. A hoist nmechanismfor controlling the verti cal
nmotion of a duel spreader assenbly, said assenbly
having at |east first and second spreader units, said
hbi st ThOtrokeyreasisbly aocqrding it glaan o) wherelihuhe redatfviepdbition of the
cabl e set connecting the first spreader unit
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 the hoist drum a second cable set connecting the

second spreader unit to the hoist drum wherein LLOYD WISE

activation of the hoist mechani sm causes the hoi st
drumto rotate, and consequently to lift or |ower the
first and second spreader unipge simultaneously. LLOYD
WSE 20 15. The hoi st nmechani sm according to claim

: ' I S mjs.munte to.a.trolley.
1S ar B BbBulePhe BBl it MRl Sheu S R shB e fsgmounted
The hoi st nechani sm accqrding to .claim 14, wherein the
Ho? gPHﬂ’rlﬁFﬁtFig%‘iﬁ&a@ave g’etdlb‘egspf‘?%‘éérdasé‘fm dture with the
cabl es passing through the trolley with said duel
spreader assenbly supported by the cabl es beneath the
trolley. 17. A hoisting system conprising a hoisting
eans Thaheist maclenisasantiliyg toaclaimbl 4 wiherein thethiotst drum is mounted
assenbly and a plurality of ..10 cables connected at

& 4 tiké&d stereiré withhBe babil&tgabGngRea\zhang r6 RANR A 84 d Auelpreader
opposed second end to the cable term nation assenbly;

SReRbRPLBAGIE BEHERbIYs BORAMH: Wbiidy. sai d cabl es

I nterredi ate tHe hoisting neans an term nation

assenbly such that the vertical position of the

spreader assenbly is determ ned by activation of the

hoi st .nmeans; 15 said. cable term nation assenbly

'IZCI uéﬁ%“ﬁ’ﬁ SYHEWSHISE mounted to a fixed structure
and adapted to anchor a plurality of the cables; and
athoisipg meanse aspieadsragsemil vt agbleperminatinneassembply and dipdurelity of
an end of at |east one cable and

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;

said cable termination assembly including an anchor block mounted to a fixed structure

and adapted to anchor a plurality of the cables; and

at least one trimming actuator positioned intermediate an end of at least one cable and
the termination assembly;

wherein the at least one of said cables is connected to the 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.
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the term nation assenbly; wherein the at | east one of

said cables is connected to the at |east one trimming LLOYD WISE

actuator 20 in series with said cable such that the
relative position of said at |east one cable is

sel ectively adjustable on actjyation of the at |east
one trimm ng actuator and consequent I y adj usti ng the

entat i on .of t sse W SE
TR hEPuBE w5y SReRRBE oo PR e % oSt jocludes

tge h0|st|n ans |ncludes a h0|st mechani sm havi ng
afojstmeghag jiag atdeaphpnashoigy driRe hoj sting system
according to any one of clainms 17 or 18, wherein the
cables are continuous fromthe hoisting neans to the
cable term nation assenbly with the spreader assenbly
engagi ng the cables through a plurality of pulleys or
sheaves. 20. The hoi sting system according to any one

09. cl &hﬂh‘oilt_fn% &yslebh adORIiBY b e OF clhfing Mof B Maerein the cables
engages a pulley or sheave of the spreader assenbl y in .

eRbHfiAldu FYrOQ{ tﬂe‘?l%?sttllng F{'?eansc‘fe S cdtfle %Hfaﬂbﬂ agsgl%bgf with the

ori zontal and vertic orientation e sprea

ass ereb ertic

SRR atemh epeihedfl 1S ibbhidhaRREr AL opphearsre
spreader assenbly on activation of the trinmm ng

actuator. 15 21. The hoi sting system according to

cl aim 20, wherein each cable is connected to the

2@r mi hhe hoistingssystem gcoordingitoranyac of vlairns 1htv HY wherein each of
actuator such that the adjustnent of the orientation

te cables sfagasie puldssarsheayeiof thelspeshdaciskarablly G a plurdliy &f locations

t han one trimm ng
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.

21.  The hoisting system according to claim 20, 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.

22.  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 othler.
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actuator. 20 22. The hoisting systemaccording to
claim 17 wherein the spreader assenbly is adapted to

( ! LLOYD WISE
engage at |east two containers, said at |east one

trimm ng actuator adapted to adjust the vertical
position of one container rghative to the at |east one
other. LLOYD WSE 22 23. A hoisting system conpri sing

a hoi st nmechani sm acc¢qrdi pg. to any. on . i )
o b am e TS5 13l 8 BBl 45 ond i s

claims | to 13. 24. A control systegwfor ?gigiting a
14 todl6lany agepdlay asseorblyracenrding o anyong obFlaEYs senbl y

according to any one of claims 1 to 13. 25. A control
system for controlling the hoist nmechani sm according
to any one of <clains 14 to 16. io 26. A control

248Yst ﬁ%fﬁ%l 5?9@{1{ ot hdjngindta trelhytseparatidam maarisrfor dietiolevr
of the hoisfing systemaccording to clains 17 to 22.
27. trinm MaigRoaged W th a cabl e
aﬁsgph@rggggrgwgggg«gi%ﬁé;man%l a hoisting system said
hoi sting system for adjusting the height of a portion

of a head frame 15 engaged by said hoisting system
sai d hoisting system cq

ri.si.ng. a hoi st f
25 ur Al Gongol mte@aﬁlrégmﬁf&@g Hhe 1O heCfitim AQbrfine tg any one o
head frame; the trimm ng assenbly conprising at | east

chfas 14 tortd.ng cylinder in conmunication with at | east
one of said cables;

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

system according to claims 17 to 22.

27. A trimming assembly engaged with a cable termination assembly and a hoisting
system, said hoisting system for édjusting 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 trindming cylinder in communication with at least one of said cables;

the cable termination assembly including an anchor block mounted to a fixed structure
and adapted to anchor a plurality of the cables; and

said at least one trimming cylinder positioned intermediate an end of at least one cable

and the termination assembly;
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the cable term nati on assenbly including an anchor
bl ock mounted to a fixed structure

anchor a plurality of the cables; and said at |east
one trimm ng cylinder' positioned internediate an end

of at | east one cable and the termnation assenbly;
LLOYD WSE 23 wherein activation of the trinmmng

cylinder |engthens or shorte

whdieinattivasimatof dheetrisniping, cygrac;ea T?’@ﬂ&f‘ﬁg hl%“feggf g ﬁ%r t%}qovﬁed by
causing a raising or |ower of the ortion.of t

tht ENEst ofie 28ble, Bael lengtheriingonSoEABNG C g‘&é‘tﬁ %l‘i%“% %ﬂ%?vgp gpthe
27 wherein the trimmng cylinder is nounted in-line

pgﬁ$gofﬁ@}@&jﬂ&@§t one cabl e such that the | engthening
or shortening is caused by extension or retraction of
the cylinder. 29. The trinmm ng assenbly according to
claim 27 wherein the hoisting system 10 further

28, ggls Lfﬂg g'?rgrblgqagvzfes F\S%U%dﬂ?'t& Rlatrh @7 RiHieketh ieytriafming loylder is

one |nn1ng cylinder nounted to

at | east one id shea Ehiabt shorehing is
mdatediipiling g %9 Pﬁa]ﬁﬁsé ron% gﬂaa{?ﬁl?eg%? 0 n% sheave,
sai d novenent | engthenin (Phortenlng the path
chusetl byedtension pereseptien of the eylinder

29.  The trimming assembly according to claim 27 wherein the hoisting system
further includes sheaves through which the plurality of cables pass, said at least one
trimming cylinder mounted to at least one of said sheaves such that activation of the
trimming cylinder moves the at least one sheave, said movement lengthening or

shortening the path followed by the cable.

20 and adapted to LLOYD WISE



