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5  The invention relates to the manipulation of intermodal devices such as containers, etc.
In particular the invention relates to spreaders used to engage two or more containers at

the same time and move these to required locations.

Background

10
To increase the rate of processing of shipping containers and other intermodal devices,
the advent of multiple spreaders used for engaging two or more containers

simultaneously is becoming more prevalent.

15  One of the difficulties faced with moving two containers at the same time is that whilst
generally standard in dimensions, they still do vary to a degree. Therefore, when
moving and disengaging two containers the platforms upon which the containers are
placed may be at a differential height or positions such as on top of two dissimilar
containers. It is therefore necessary for the spreaders to be able to accommodate

20  variations in the height and position of the containers in order to effectively manage

more than one container at a time.

Another such movement is the ability to “skew” two containers by the same amount.

The reason for the requirement for the skew is because containers may not be placed
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20vari.ations in the height and position of the containers in order to
effectively manage nore than one container at a tine. Another such novenent
.is the ability to "skew' two containers by the sane anmount. The reason for
the requirenment for the skew is because containers may not be pl aced
11112111211212171 1212122121211211212111 *@&Q0002* 2 parallel to spreaders. In
“this case, the spreaders have to be skewed to an angle till they are
parallel to the containers before they could be | anded on to the

cont ai ner s paaleldn spivaders ds ¢his whrenthe lspreagare hakerts baiskéwesntaniangledilldtherched
try to land the container on to the container trailers that are parked in a
sl i ght m satd mnait] anhke eomashesrtefore thayasoald ted lahdedtdneto Sispeonsedmdrs., In tahether
spreader also has to be skewed to the right angle before they could be

| anded on et Rfed fRIshRAderCWHEBhiaRad dtachédMr tSRAE BR&OEtaMer bn ¢RI | S€ two
head bl ocks connected by |inkages arranged to vary the horizontal distance
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necessary to e Sy en placing the
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ot her , 1 he PRI Y ST it RaERe et G heath elpre RSsmlbi o the
hei ght differential. . ) . . )
landed on to the trailer.  Conventionally, twin spreaders will comprise two head
blocks connected by linkages arranged to vary the horizontal distance between the two
containers. However, in the vertical direction it is necessary to have flexibility within
the system such that when placing the two containers if one container contacts a

10  platform higher then the other, the linkage is not permanently deformed trying to

accommodate the height differential.
It is therefore an object of the invention to include apparatus so as to permit the total
“skew” of two containers engaged by a twin spreader. But at the same time still permit

15  height differential between the 2 spreaders.

Summary of Invention

In a first aspect the invention provides a twin spreader assembly for engaging at least
20  two containers, the assembly comprising: a pair of head blocks, each for engaging at

least one spreader, said head blocks connected by an intermediate linkage, said linkage

having at least one actuator and arranged to selectively space the head blocks along a

horizontal axis, and; a locking device mounted to the linkage; wherein said locking



It is.therefore an object of the invention to include apparatus so as to
pernmt the total "skew' of two containers engaged by a twin spreader. But
.at the sanme tine still permt 15height differential between the 2
spreaders. Summary of Invention In a first aspect the invention provides a
tw n spreader assenbly for engaging at |east 20 two containers, the
"assenbly conprising: a pair of head bl oéks, each for engagi ng at | east one
spreader, said head bl ocks connected by an internediate |inkage, said

| i nkage hadeyige ttartapgest togglectvaly preyentaney carenholibe linbagerloer@snongin; tgpace t he
head bl ocks along a horizontal axis, and; a | ocking device nounted to the
| i nkage; wkpdoigofihe Heddddésks@long adexticadaxis. arranged to sel ectively prevent
novenent of the |inkage corresponding to spacing of the head bl ocks along a
vertical axis. In a second aspect the invention provides a nethod of
skewing a tw n spreader assenbly, 5 said tw n spreader assenbly conpri sing

a pair of nggf I j . 'nggg
conpri si ng%%geég)bg%@gf&l@épp 9??1 %gﬁd%)%’?ﬁeer%%a gq‘sg[ragledglt o di g%%%?ﬁ‘g/%%‘%%gs ed
corners_of said. head bl ocks:. | ocki.ng the.linka nd so; eventing
moverent  of SRS PRI SGRY BB HS R3S RERhEIOE® CRBHLE B ocks al ong a
vertical axis; redistributing the applied force so as to aSénnetrically
arrange t hatespadiate hnkags, the myshed comprismgdhe sigps o apniving ep cstsmd B t he
vertical axis corresponding to a skew arrangenent. In a third aspect the
i nventi on dragehabsopposedodoresrs absaadiagd blenksuloeking the lindkiage argl/sox, praventing
movement of the linkage corresponding to spacing of the head blocks along a vertical
axis; redistributing the applied force so as to asymmetrically arrange the twin spreader,

10  and so; rotating the twin spreader about the vertical axis corresponding to a skew

arrangement.

In a third aspect the invention provides a trolley assembly for use in a hoist system, the
trolley assembly comprising: a trolley; a pair of sheave sets for directing cables in

15 engagement with a twin spreader assembly, said sheave sets in spaced relation within
said trolley; wherein said sheave sets linearly movable within said trolley along parallel
axes to each other, said sheaves sets arranged such that on moving said pair of sheaves
sets in opposed direction along their respective axes, the twin spreader assembly rotates
about a vertical axis in a skew arrangement.

20
Accordingly, the invention involves a locking device that locks the linkage, such that on
application of an eccentric force, the locking prevents differential height and instead

allows the entire twin spreader to “skew”.



trolley assenbly conprising: a trolley; a pair of sheave sets for directing
cables in 15engagenent with a twin spreader assenbly, said sheave sets in
.spaced relation within said trolley; wherein said sheave sets linearly
novable within said trolley along parallel axes to each other, said sheaves
sets arranged such that on noving said pair of sheaves sets in opposed
"direction along their respective axes, the twn spreader assenbly rotates
about a vertical aX|s |n a skeM/arrangenent 20 Accordingly, the invention

i nvol ves a Brigf|l{] angh ocks the |inkage, such that on application
of an eccentric force t he Iocklng prevents differential height and instead
allows the entire twin spreader to "skew'. 4 Brief Description of Draw ngs
It will be convenient to further describe the present invention with

respect to 1t Rg RCERAVERBMILE Gurficp iR B tHea;;redehi #StdtRnSyviRPRSpt B MEr angenent s
of the invention. Qther 5 arrangenments of the invention are possible and

consequent | Xcoxﬁsﬂhﬁgi?.grdtré&lﬂhﬁ] Hat M1uQfrath p%@&&?ﬂ%@%}ﬂeﬁg ocflél?e %‘gloln.s .dl{?é to be

under st ood as edi ng e generall e precedi scription of
t he i nvention 1A to.1C are i,S0 ric V|e rotationa
rovenons ofieml dhg iy posEa nkeuehi GF Ws@gra YRST syst em
for a quaysi de crane;

accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.

Figures 1A to 1C are isometric views defining rotational movement of twin spreaders;

10
Figure 2 is a schematic view of a hoist system for a quayside crane;
Figures 3A to 3C are elevation views of the effect of the application of an eccentric load
to a twin spreader assembly of the prior art;

15

Figures 4A to 4C are elevation views of a twin spreader assembly according to one

embodiment of the present invention.

Figures 5A and 5C are elevation views of the effect on twin spreaders when adopting a

20  locking device according to Figure 5B;

Figure 6 is schematic view of a hydraulic circuit of a locking device according to a

further embodiment of the present invention;



Figures 3A to 3C are elevation views of the effect of the application of an
eccentric load to a twin spreader assenbly of the prior art; Figures 4A to
.4C are elevation views of a twin spreader assenbly according to one

enbodi ment of the present invention. Fi gures 5A and 5C are el evation
views of the effect on twn spreaders when adopting a 20 | ocki ng device
“according to Figure 5B; Figure 6 is schématic view of a hydraulic circuit
of a locking device according to a further enbodi nent of the present

i nvent i on; Figiresi Tute?D 2 schemBicyiews ofthediydraulic einenivéf Kigeretbydr aul i ¢ circuit
of Figure 6; Figure 8 is a schematic view of a hoist systemaccording to a
further enbodi nent of the present invention. 5 Detail ed Description Figures
1A, 1B and 1C show various rotations of a twin spreader assenbly 5 engaged
W th a pai Figfre § Y dheRhfic Héw 50 BidtQPstaR Atorig tb aFartied Sinbalinfht 8f @k t he
containers is 10identified as list 155 wth rotation about the lateral axis

of the con ﬂ% Fﬁv&@@ﬂ“ as trim20 and rotati on about the vertical axis
known as skew é. )
5
Detailed Description

Figures 1A, 1B and 1C show various rotations of a twin spreader assembly 5 engaged
with a pair of containers 10. Rotation about the longitudinal axis of the containers is
10  identified as list 15, with rotation about the lateral axis of the containers known as trim

20 and rotation about the vertical axis known as skew 25.

Figure 2 shows a schematic arrangement 30 for a quayside crane used for moving a
single spreader. Here, a pair of hoist drums 35 control cables 55, 60, 65, 70 which

15  extend from the hoist drums 35 to actuators 45 at the opposed end of the cables.

The cables pass through a trolley 40 and through sheaves of the spreader assembly 42

intermediate the hoist drums 35 and the trim actuators 45.

20  Whilst the hoist drums 35 tend to operate the cables uniformly, the trim actuators 45 act
individually on each cable and so are able to extend or retract the cables on an
individual basis. It is this extending and retracting of cables which achieve a list, trim

or skew the spreader 42.



Figure 2 shows a schematic arrangenent 30 for a quaysi de crane used for
novi ng a single spreader. Here, a pair of hoist drunms 35 control

.cabl es 55, 60, 65, 70 which 15extend fromthe hoist druns 35 to actuators
45 at the opposed end of the cables. The cables pass through a trolley 40
‘and t hrough sheaves of the spreader ass ly 42 internedi ate the hoi st
“druns 35 and the trimactuators 45. 20 ilst the hoist druns 35 tend to
operate the cables uniformy, the trimactuators 45 act jndiyviduall

each cabl o FhswBCe cateating of ietghamthe gablen? s engngedanlh aterally emposedli vi dual
basis. It is this extending and retracting of cables which achieve a list,
trimor skekeavhewdpachacier tdh whéedoaxténdgtgthe esblexieMtliengaged widht r act i ng t he
cabl es 55, 60 engaged with laterally opposed sheaves will achieve a trim
wher eas exfi@pitudi@allyepsabd siteabls willachtgageidt. Vii'd dchieregi skudt 0 hecesppased
sheaves will achieve a |list. To achieve a skew, it is necessary to extend

or retract ¢RQlesrepract &B1eL3Y a@ﬁ&%&gwwﬁh a&fgeﬂéﬂyyo@emea&ee%%m@ﬁed

menti oned, 5these actions are app | e for a’si'ngl e spreader.

d|ff|cuty ar i S S
used méteéh Seagtﬁmsa Hpﬁ'%%(b‘?g%r‘(% S"?glg#}giﬁ ngﬁ@g@mgﬁxﬂ 1(1)1(33ad1lhgtlg éfsé of
the spreader. The |nka e of tw n rea r ce.the head

bl ocke i . SHElresEht S Tpapaset Bige LBl frue adikpes fof BREE) -t he

hori zontal plane but not the vertical plane. Wiilst the trim actl ons will
produce t heonmsting thedwad blogks efthe sprepdes. Eielitkage pr xbria sprepderiiy psed ot

achi eve a skew and list. By extending the diagonally opposed cables 55, 65,
i nst ead of spkevhabeadldodkpiethddrorizéntsl pland, amtén i povades e¢sattance it them (t hat i s
arelative rotation of the two containers about the transverse axis) rather
than the destizatalgiak buba6omhe ivagicyl plare. tWhist @id @it adtiods will ptadub®thepossi bl e

for the hoist arrangenent to achieve a skew on a twin spreader. By

ext endif§9  same result as that for a single spreader, it will not achieve a skew and list. By
extending the diagonally opposed cables 55, 65, instead of skewing the spreader this
will achieve a relative trim (that is a relative rotation of the two containers about the
transverse axis) rather than the desired skew. Accordingly, in this orientation it is not
possible for the hoist arrangement to achieve a skew on a twin spreader. By extending

15  the cables 55, 70, instead of listing the spreader this will cause one of the containers to

be lifted up and achieve a height differential rather than the desired list.

Figures 3A to 3C demonstrate the effect of attempting the skew of a twin spreader. In
the “neutral” position of Figure 3A the two head block 75, 76 lie symmetrically about a
20  centerline 80, which is an imaginary line vertically down from the centre between the

two trolley sheaves.

Figure 3C shows the effect of applying an eccentric force through retracting a corner

cable 100 In order to distribute the weight of the containers, one head block 76 lifts 115



15t he.cabl es 55, 70, instead of listing the spreader this will cause one of
the containers to be lifted up and achi eve a height differential rather
-than the desired list. Figures 3A to 3C denonstrate the effect of
attenpting the skew of a twin spreader. In the "neutral” position of Figure
3A the two head block 75, 76 lie symetrically about a 20 centerline 80,
“which is an imaginary line vertically down fromthe centre between the two
trolley sheaves. Figure 3C shows the effect of applying an eccentric force
t hr ough r et¢laiive thg other beaddrockzthramigh the iexibilityfitbe linkase lgﬁmklchuﬂrough t he
flexibility of the linkage 115, which is incapable of resist the unbal anced
force. |f, ilvapsblenf rebisetheunk#lgeceddorcel resi st t he upward conponent of the
redi stributed forces, 5the result would be that shown in Figure 3B. Here
again, one cable is retracted leading to an eccentric application of force
to one head block 76. As the |inkage resist the vertical conponent of the

force redi gt pltd e e ol RER0 P AILSMBoHern e blcedrRudidoflgs, | Onger

lie symetrical 'y abou e centerline. ew o _
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to an eccentric application of force to one head block 76. As the linkage resist the
vertical component of the force redistribution, the twin spreader assembly shifts so as to
no longer lie symmetrically about the centerline. The result is a skew of the twin

spreader. The question remains, therefore, how to lock the linkage and it still being

10 capable of performing its primary function.

An example of the solution is shown in Figure 4A to 4C. In this embodiment, the
linkage 143 in question is a parallelogram arrangement of members having an upper
beam 145 and lower beam 150 and upright members 157, 158, all of which span

15  between the sheaves 135, 140.

It will be appreciated that several different forms of linkage can be used, for instance a
scissor arrangement having a central pivot about which beams connecting the head
blocks rotate.

20
The core solution to the present problem is a locking device 143, comprising a frame
160 mounted to the upper beam 145 and a locking ram 155 mounted an upright. In order

for the linkage to rotate about the sheaves 135, 140 as shown in Figures 4A and 4C, the



10capabl e of performng its primary function. An exanple of the solution is
shown in Figure 4A to 4C. In this enbodinent, the |inkage 143 in question
.is a parallelogram arrangenent of nenbers having an upper beam 145 and

| ower beam 150 and upright nenbers 157, 158, all of which span 15between
the sheaves 135, 140. It will be appreciated that several different forns
“of linkage can be used, for instance a $ci ssor arrangenent having a central
pi vot about whi ch beans connecting the head bl ocks rotate. 20 The core

sol uti on t oam needsrte sesract prraxitindrduedo thel vaokiionyingaegledietwead, the upparibsamd4a f r ane
160 nounted to the upper beam 145 and a | ocking ram 155 nounted an upright.
I n order fandtheapkighkEiJe to rotate about the sheaves 135, 140 as shown in
Figures 4A and 4C, the 8 ramneeds to retract or extend due to the
variation in angl e between the upper beam 145 and the upright 157. If the
ram 155 is prevented fromnoving, the Iinkage is prevented fromrotating

and so 5th q ?Q;Q ﬂhgg ' i ' | cal
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have the effect shown in Figure 3B of redistributing the force of the cable retraction and

so skewing the twin spreader.

Figures 5A to 5C demonstrate the two operating conditions of the locking device,
10  whereby Figure 5A has the cylinder 155 shown in Figure 5B locked, and Figure 5C
showing the effect of the cylinder 155 in an unlocked position and so permitting the

head blocks to move vertically relative to each other.

Figures 6 and 7A to 7D show a hydraulic circuit 185 for the locking device according to
15 one embodiment of the present invention. Here the circuit 185 includes a pump line 184
which supplies pressurized hydraulic oil to operate the locking cylinder 210 and a tank
line 182 which return the hydraulic oil back to the hydraulic tank. In this circuit, the
pump line pressure is reduced to a lower preset pressuré, say 5-10 bar, before it reach
the cylinder. In normal condition, when the headblock stayed static, there is no external
20  force acting on the cylinder, both end of the cylinder will be fill with pressurize oil, at
the said low preset pressure. At this condition, due to different in area between the rod
end and cylinder end, there will be a net resultant force for the cylinder to extend.
However, due to the low preset pressure and, the net resultant force will not be

sufficient to effect any movement on the heavily constructed linkage and the headblock.



Figures 5A to 5C denonstrate the two operating conditions of the |ocking
devi ce, 10 whereby Figure 5A has the cylinder 155 shown in Figure 5B

.1 ocked, and Figure 5C showing the effect of the cylinder 155 in an unl ocked
position and so permtting the head bl ocks to nove vertically relative to
each other. Figures 6 and 7A to 7D show _a hydraulic circuit 185 for the

"1 ocki ng device according to 15one enbodi®ment of the present invention. Here
the circuit 185 includes a punp |ine 184 which sugplies pressurized

hydraul i c i seriepobghechvalve HBS prscisedp dipact pribpermitthe Agwepfhydtaulic a8 M 82 whi ch
return the hydraulic oil back to the hydraulic tank. In this circuit, the
punp |ine pingksnteadéddireetdon eulful il thel avernll lpdeaic cpreeis saguaemesty asSeypidabar
before it reach the cylinder. In normal condition, when the headbl ock
stayed st atpglicatib®irfhydradi g¢hier nal 20f orce acting on the cylinder, both

end of the cylinder will be fill with pressurize oil, at the said | ow
preset pressure. At this condition, due to different in area between the
rod end and cylinder end, there will be a net resultant force for the

l'i nd d d .| d, th
Csul taht AREAE R (RAFSIE et Tok Rl s NS PLE o BRSO BR ErBYGn tne "

heavi |y constructed |inkage anq,%he headblo§$; 9 As r%e? q$ check.val ve
195 are us&YRdSTERATR 8R4 S fEIcaURE; thersim, s IVEuR tov pRgeRuERActiel wilve ¢40 which iy e
intended direction to fulfill the overall hydraulic circuit requirenent, as
t ypi cal appétitoatiewsh (finst prydietemnined dhnesheld). theThdl &llavs thepstatie afEhgamens of C and
7D), which is associated with unlocking of the cylinder/ramand so

"r el easi ng'thd dydindertp rémaivivader thowppiiceseniofa sredli etteal loed. Fé0 instench, the set to
a level (first pre-determned threshold) that will allow the static

ar r angenenty Rfenfeiofait siteSler HOriAERGHA YPGatiod 8y ARPArt GiBktieR oPbhifinyBH |
external |oad. For instance, the novenent of the spreader during nor mal

operathgn MRYcdntRAToad Whidh b ipat Rinkh 18s @ the cylinder of the locking device.

The pressure relief valve, being set to a relatively low pre-determined threshold, is
sufficient to prevent movement of the cylinder under such loads. As an example only,
the pressure relief valve may be set to a first pre-determined threshold of 30 Bar which
may be sufficient to resist such loads, even though the ram is in a “released” condition.
15
Under this condition, the spreader is under ideal conditions for adjusting the height
differential of the engaged containers. On lowering two containers, should one container
contact the platform (such as another container at rest), the differential in applied load
of one container compared with the other will exert a force on the linkage which will in
20  turn apply a load 224 on the locking cylinder and increase its pressure. When the
pressure has increased sufficiently and become higher than the preset pressure of the
pressure relief valve 240 it will overcome the pressure relief valve and so permit the

cylinder to move and consequently the linkage to move.



10 the container |oad which may inpart small |oads to the cylinder of the
| ocki ng device. The pressure relief valve, being set to a relatively |ow
.pre-determ ned threshold, is sufficient to prevent novenent of the cylinder
under such | oads. As an exanple only, the pressure relief valve nay be set
to a first pre-determ ned threshold of Bar which may be sufficient to
‘resi st such | oads, even though the ramis in a "released" condition. 15
Under this condition, the spreader is under ideal conditions for adjusting
t he hei ght Thefitematire path figeee 7 Aragd g8d whenselieetinesthe disestional vahve 43r0
cont ai ners, should one container contact the platform (such as anot her
cont ai ner phsseetirgyght die ghiérfiressentrelidf vialveaPlok iabeimhtinadpatt isarsed towrheaiotsdr
conpared with the other will exert a force on the |linkage which will in 20

turn apply sRew @fthedwth §hredddadcRfdind® Y bieRélR inv@Rtlon. O gipRatidrSoRhessur e.
When the pressure has increased sufficiently and becone hi gher than the

preset pre%ﬁféﬁ%l ad8 R RSk rﬁ?illllffefﬁ a¥ %?éﬁlt%%ﬁleir%tréﬁ‘!‘tfoh oP¥RBIED a%élﬁ
pressure ol ol VAIVE and 60 perntt the cylinder to nove and condeguent |y
the |i . . 0 .Th 1 tiye path i y/ d.7B) wh
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valve. This alternative path is _used for th otal] skew of {he_ tw

spreader acdksshpld)go pyercpme ﬂPee%Pé’HF‘? f"ﬁ@% g &Hﬁ a Wa]b‘b‘FXli’é’gF‘i tBﬁLBf T}iqﬁ%tg@xt er nal
| oad 222 on the locking cylinder as a result of the retraction of cables
engaged Swivthentthetotdl skere 5 reqiiced, thealirecegriabvalye PYpiszadtched tofthe pthar patki ent

| evel (first pre-determ ned threshold) to overcone the applied | oads, and
w | | al | owthddeglesHeibigles pteasigt rqdief Vilees 24Dwhichvibisn at hRighert pressaikeisedond
required, the directional valve 235 is switched to the other path through

the hi gher prgsiemhifed Blrépbldy 3f¥RicAHR (ehibiahe bResiRé adbcigtel vathahe BERERET €
(second pré-determ ned threshold) sufficient to resist the pressure

2550, 35 14 e SHEUMETROLGAN, R AL AR 00 € c TR DA oo
applicati C)r%heO I:yhaﬁd(é:ro trcl)ssilig%rn t é prrlliicgtglo%ro aoca(')glsi gr%blyﬁllfghher?gadbgg, gurc]:ﬁ as for the
height differential mentioned prcviously. Such a second pre-determined threshold
pressure may be 200 Bar, but can be determined through normal design procedures for
particular applications.
15
By including the higher pressure relief valve 245, the benefits of a total skew can be
achieved, without risking damage to the linkage, which may occur if the cylinder was
completely blocked. If, instead of the higher pressure relief valve a complete block was
applied, if one container was accidently lowered onto a higher platform than the other

20  causing a height differential condition, the cylinder would be completely locked leading

to the permanent deformation of the linkage.

Figure 8 shows an alternative arrangement of the present invention. In particular, Figure

8 shows a hoist system having hoist drums 35 operating cables 55, 60, 65, 70 which



hei ght differential nentioned previously. Such a second pre-determ ned

t hreshol d pressure may be 200 Bar, but can be determ ned through nornal
.design procedures for particular applications. 15 By including the higher
pressure relief valve 245, the benefits of a total skew can be achieved,

wi t hout risking damage to the |inkage, which may occur if the cylinder was
“conpletely blocked. If, instead of the ﬁigher pressure relief valve a
conpl ete bl ock was applied, if one container was accidently |owered onto a
hi gher pl atérorirate Aetnm dntuasetsdd. Wheeaibe agangement it FigurerBevagies itgm Bighwei2 i on,
the cylinder woul d be conpletely | ocked | eading to the pernmanent

def or mat i ons mfthé hee if b BpafEizedirglieye2 5. Thowsllen22d inehudead sliddngsheang@8Ont of
the present invention. In particular, Figure 8 shows a hoi st system having

hoi st dr un®785ueR &lattHeleSRE k@8ctRely e tobRove/BRIMT S felatikk tb BB dIRY@58L trim
actuators 45. Wiere the arrangenent of Figure 8 varies fromFigure 2 is in

the use if L al i HQh! . . 2 [ iding
sheaves 2868”5?%%@?&%%QQQ%EQ?ﬁgxgﬁgggggﬁgg'ég#%ggfvggbpgg%gﬂﬁgggk%g?? 275
relative to,t trol.ley 255. By.nmovin eaves 280, 270 in.opposed

i roct | Sns e o letiodE i e Wit hrestlr aHE BIGAT rs o sbmeif =8 o b0 ¢ ne
twi n spreader 260, 265. As there is no eccentric force involved, the
f1exibilitynivedgthe flexrbilily of shelinkage Isaiph prlevanh gnd so thed wishprieadsr ekgws
"skews" about the vertical axis. In such an arrangenent, a skew can be

appl i ed t o abowtthewvepraadisr In dvgh an grramgenfent, pslewicambaappislitng temspteaderand so
is a nore generally applicable nethod of skewing than that of the | ocking
devi ce. 10 that is not fitted with a locking device, and so is a more generally applicable method of

skewing than that of the locking device.

10



12 Clains 1. Atwin spreader assenbly for engaging at | east two containers,
t he aSsenbly conprising: 5a pair of head bl ocks, each for engagi ng at |east
.one spreader, said head bl ocks connected by an internediate |inkage, said

| i nkage having at | east one actuator and arranged to sel ectively space the
head bl ocks along a horizontal axis, and; a | ocking device nounted to the
“1i nkage; wherein said | ocking©device is arranged to sel ectively
prevent novenent of the 10linkage corresponding to spaci ng of the head

bl ocks al ofgdaims/ertical axis. 2. The assenbly according to claim1, wherein
the linkage is a parallelogramlinkage conprising an upper and | ower beam
wi th upright nmenbers at opposed ends of said beans; 15said | ocking device
nount ed between one of the beans and one of the upright nmenbers so as to

sel ectively p1 .e\léem’ri_nfsﬁﬂeﬁdér%@sehﬂﬂﬁfdr%ﬂg@%ﬁtﬂe&@ﬁ% adtaiHés) 188 hssemBRET . 3.
The assenbly according to claim1l or 2, erein the | ocking device

conprises a ZOrQthﬁgﬁ . that prevention of the correspondi ng novenent is
achi eved by IocklnB “ram from extension or retraction.

5 a pair of head blocks, each for engaging at least one spreader, said head blocks
connected by an intermediate linkage, said linkage having at least one actuator
and arranged to selectively space the head blocks along a horizontal axis, and;
a locking device mounted to the linkage;
wherein said locking device is arranged to selectively prevent movement of the

10 linkage corresponding to spacing of the head blocks along a vertical axis.

2. The assembly according to claim 1, wherein the linkage is a parallelogram
linkage comprising an upper and lower beam, with upright members at opposed
ends of said beams;

15 said locking device mounted between one of the beams and one of the upright
members so as to selectively prevent relative rotation of the beam and upright

member.

3. The assembly according to claim 1 or 2, wherein the locking device comprises a
20 ram, such that prevention of the corresponding movement is achieved by locking

the ram from extension or retraction.

4. The assembly according to any one of claims 1 to 3, wherein the twin spreader

assembly is engaged with cables at corners of said head blocks, such that on



4. The assenbly according to any one of clains 1 to 3, wherein the twin
spreader assenmbly is engaged with cables at corners of said head bl ocks,
.such that on 13 | ocking of the | ocking device, extension or retraction of
di agonal | y opposed cables results in the skew of the tw n spreader

assenbl y. 5. The assenbly according to any one of clains 1 to 4, wherein
"the linkage is 5 arranged such that on 121 ease of the | ocki ng device, on
application of an external |oad the |inkage is novable so as to pernmit

rel ati ve novenetackyig afiibe loshingisievick.sexédnsiog or niragen prdipganally opposed. The
assenbly according to claim5, wherein the ramis a hydraulic ram such that
10r el easi ng of fthisledwedulalihitice skam ofithéd e Spichderas@addyrent of a | ow pressure
relief valve having a first pre-determ ned pressure threshol d. 7. The
assenbly according to claim6, wherein the ramis a hydraulic ram such that
| ocki ng of the hydraulic ramincludes the engagenent of a high pressure

relief 15valve hgyi 00 §&8ﬂﬁn0%{oedgg%ﬂl%?&%ﬁﬂs P(Efeé,%%e?eih '?ﬁeelg;g%hgis 8. A

nmet hod of skewing a tw IT sprea senb sald t'w n sprea assenbly
conprising a pair_of head_.bl ocks conpec q%fb an internediate.linkage, the
method Sompr i o, AGAVHE Sabfet 8 Tlos B TR ISR AP EOPCEoR T THaftnal | y
opposed corners _of said head bl ocks; . )

load the linkage is movable so as to permit relative movement of the head blocks

along the vertical axis.

6. The assembly according to claim 5, wherein the ram is a hydraulic ram such that
10 releasing of the hydraulic ram includes the engagement of a low pressure relief

valve having a first pre-determined pressure threshold.

7. The assembly according to claim 6, wherein the ram is a hydraulic ram such that
locking of the hydraulic ram includes the engagement of a high pressure relief

15 valve having a second pre-determined pressure threshold.

8. A method of skewing a twin spreader assembly, said twin spreader assembly
comprising a pair of head blocks connected by an intermediate linkage, the
method comprising the steps of:

20 applying an external force to diagonally opposed corners of said head blocks;
locking the linkage and so;
preventing movement of the linkage corresponding to spacing of the head blocks

along a vertical axis;



| ocking the |inkage and so; preventing novenent of the |inkage
correspondi ng to spacing of the head blocks along a vertical axis; 14
.redistributing the applied force so as to asymmetrically arrange the twin
spreader, and so rotating the twin spreader about the vertical axis
corresponding to a skew arrangenent. 5 9. Atrolley assenbly for use in a
"hoi st system the trolley assenbly conpﬂfsing atrolley;, a pair of sheave
sets for directing cables in engagenent with a twin spreader assenbly, said
sheave sets in spheabuting the appliedi foteeso gataasymmatasally nixahge dietwiespgeasinay e
sets linearly novable within said trolley along parallel axes to each

ot her, said sheauésosets arranged such that on noving said pair of sheaves
sets in opposed direction along their respective axes, the twi n spreader

assenbly rot at ego@aRfithedwitPiprédder atdtt thel RrtRaBAEYCAHISPORAER a skew

arrangement.

9. A trolley assembly for use in a hoist system, the trolley assembly comprising
a trolley;
a pair of sheave sets for directing cables in engagement with a twin spreader
assembly, said sheave sets in spaced relation within said trolley;
10 wherein said sheave sets linearly movable within said trolley along parallel axes
to each other, said sheaves sets arranged such that on moving said pair of
sheaves sets in opposed direction along their respective axes, the twin spreader

assembly rotates about a vertical axis in a skew arrangement.



