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contai ners, and particularly, though not exclusively,
to systens for |oading containers onto 5 ships and
unl oadi ng contai ners from shi ps. Background of

I nvention There has been nuch1progress in recent years
in providing inproved nechanisns for | oading

contai ners into ships and unl oading them These 10
nmechani snms have permitted the size of the containers
to increase, whiSgstenefarahaniptlatihgcontainémi ners can be
| oaded and unloaded has al so been increased.

CE inS nms for noving containers enploy a
. ch is a 15 franme having a generally
rectangul ar profile, and including twi stlocks at its

f Dhe oresemst snvehiens pigedeto isysteyis Got ItbarstsPpgdeshtalheds, and
generally horizontal orientation by cables froma

tP%ﬂ'FB&a”Mhuﬂafw% nph exglusivelippler systedms forcloading Tortainers onto
ck on the crane, and

t%@bégﬁl‘gg‘gﬂ?%’é@éﬁg '?éa{ggg)drﬁgwqgomer ed by playing out

or reeling in the cables. The track extends 20 froma

f Bagkarpond iof tnventionh is directly above a ship, to a

second position which 1is directly above an area of

t he quaysi de onto which containers may be positioned

(Bhére oY @eéh hﬂﬁ;ﬁ' ﬂ}@gﬁéersflﬁ(iécéﬁt yeaYE ﬁr'o%nd?ﬁé hﬁﬁ’ro‘v@d

that area). mani pul ate a cont al ner
shieshanisals f10h @Wgom)ners frdo spinsaalet unl@adln@v@heed These

ORyRo B A5 A L S8 LTS P ke 1M e

crnd ac wbith coritiimesoiambaasadddand RhRudRH Has alth®Ren
lifted using the cables, and the trolley is noved

aN6fRASERe track. The spreader is then | owered again,
and the tw stlocks are rel eased to deposit the

container in the desired | ocation.

Generally, systems for moving containers employ a "spreader" is which is a

frame having a generally rectangular profile, and including twistlocks at its
four corners. The spreader is typically suspended in a generally horizontal
orientation by cables from a trolley which is in turn supported on a crane. The
trolley can be moved along a track on the crane, and the spreader can be
raised or lowered by playing out or reeling in the cables. The track extends
from a first position which is directly above a ship, to a second position which
is directly above an area of the quayside onto whicH containers may be
positioned (e.g. onto a loading surface of a vehicle parked in that area). To
manipulate a container (e.g. in the ship or on the quayside), the spreader is
lowered onto a container such that the twistlocks overlie the corners of the
container, and the twistlocks are connected to the container. The spreader is
then lifted using the cables, and the trolley is moved along the track. The
spreader is then lowered again, and the twistlocks are released to deposit the

container in the desired location.
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there is little risk of the spreaders colliding with
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desi gned such that the spreaders never cone cl oser
than a pre-determ ned spacing fromthe trolleys. That
is, there is 5 an exclusion region between the trolley
and the spreaders which the é%readers never enter.
One patent application, WO 01/ 62657 by the present
applicant, the disclosure of which is incorporated
herein by reference, has proposed a twinlift spreader
10 which is capabl e of handling two 20 feet containers

P RIRSr R Rle G e TRt SR iina uTindoe trolley, the
C@éﬁlé'rﬁ@éhamé?ﬂﬁ@ﬁbhx\’eﬁt@faﬂy H@&d?\%@l”s@hstﬁﬂﬁﬁr‘eo%régdé %ever

i ndustry of whether it wou beé possible to provi
c¢QAe alpset thar 9rr§ecriﬁtem@edtap,aclngcﬂrm thg ttoleys. prrmdarthere is

i iehior Bolfh HaR{Eeh Mot TRERR e E80Rs WhibRitige

Oéprtehdewﬂemtent@rventors no functioning system has
been publicly disclosed. Summary of the Invention 20
The present invention ains to provide a new and useful

CORSBRER dmicalibR WD I62857 Y etk SentiHatichlt g tisclosure
t@f \rrrhrgim|f|mczr»r;sryr:rat%:hrhrrrtevr\;}n1 bymaieeenaet m&gbbbﬁd BAwinlift spreader
e two, spreade e used_ either
PBiEiS capanBpriinding tWead 5y coniaiers it oshiamansplationship
%rnﬂ]lﬁaﬁéBQEIyVﬁr éﬂtérﬁétr@ély log ﬁ%h?ﬁ’&?a Qfindié 29 Jr%doﬁ)ot %éntalner

useabl e separately. In general ternmns, rst
of t he present i nvention proposes a spreader assenbly

ach nt to a crane, the
Bk it nBs BEPECkssthn rahTReusl oV R PF ould be
ﬁ@@é’srl@lfe tb o eoctahe With & spredddlr @88akibyy MBuding t d
2005/ 090223 PCT/ S&2005/ OOQOBS 3 oty N9 o spreader
units, to be used simultaneously in combination to hold respective containers.
However, to the knowledge of the present inventors no functioning system

has been publicly disclosed.

Summary of the invention

The present invention aims to provide a new and useful mechanism for

transferring containers, particularly onto and off ships.

In particular, the invention aims to provide a system which makes it possible
to provide two spreaders which may be used either together (such as in a
side-by-side configuration), or alternatively for at least one of them to be

useable separately.

In general terms, a first aspect of the present invention proposes a spreader
assembly suitable for attachment to a crane, the mechanism containing two

spreader units and a linking frame. Each of the spreader units is releasably



attachable to at |east one container. The Iinking
frame is configured to be attachable selectively
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of them Thus, the linking frame makes it possible

for the two spreaders to be linked 5 together, such

that they can be used sinultaneously, or for either

one of spreaders to be rel eased fromthe l'i nki ng

franme so that it can be used on its own while |eaving

t he ot her spreader unused and connected to the |inking
frame. Since the linking frame can be rel eased from
eqttaghabid to rat Ispsbadercamaiher The linkihgo fransd @8 cbafigired to be

optiqn , of i ch of e r ead units to use and which
cBhaqTRT sERCTURN P T (R BT Akl SPiSadErS THcioch selbeted one of
MReyn r easons why an operator mght require this
freedon1 For exanple, if he beconmes aware that one of

reader units is damaged, he may choose to use
th @U%ttgér“m frame makesrib possiblentor $he dwoespreadess tor ke linked

}’;@ &t %lueﬁgthgt ttﬁ%?l%aﬂnbén.?q%gspﬁtggq?guls&ﬁgc%rﬂ%r either one of

bR Gf separation paral
dspreademtOOlbe trleased drom ttihe sinking affemé hat tHaiet can be used on its

resEect #?‘e? %é;es of positions of the two spreaders o
PYRGVRiIR leqving khe,qther epiweassr unusediand copaeelsdi to thgy linking
bﬁa,p,@(_eferabl e for a certain one of the spreaders to

be used to reach containers which are near the ends of

the track. Note that the extra cost of making the

t Biack thedigkingblyamieecani i Ineleésed freen epheradfetherwebder units, the

el o, BBl ok ER G108 SrBaRRERRIG s apdanhich to

oaveattashed t@ e Mikitd &afit. cPNEe te rhén? héas s WR§ an operator
other. The linking franme preferably includes a

c@rghtgaﬁwfe s iieeram. Harexaomle wﬁhe decomes awaientpat one of the

(FRCEdpEufls RERabe 1 el tRoBe F5 LS by oFph <

configuration nechani sm may i nclude one or nore
hiyantiaerimarecif the dpremdeaunitg asndvabiechiony @ €8C66 teslcrane with

t?uséﬁe&rec\{lonyoft s?ept)abrgtlgp 200] /quotﬁzsl i drection of T

A parallel to the length direction of the track, this
means that the respective ranges of positions of the two spreaders along the
track are different; for that reason it may be preferable for a certain one of the
spreaders to be used to reach containers which are near the ends of the
track. Note that the extra cost of making the track longer by the width of a

spreader may be very great.

Also, under certain arrangement, the operator may be able to achieve a better

view of the operation of one of the spreader units than of the other.

The linking frame preferably includes a configuration mechanism which, while
the linking frame is attached to both the spreader units, moves the spreader
units relative to each other. This configuration mechanism may include one or

more hydraulic cylinders having ends which are connected respectively to the



two spreader units. Preferably, it includes at |east
three such cylinders, to provide at |least three
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The configuration nmechanismis preferable capabl e of
noving the spreader wunits so as to relatively skew
the | ongitudi nal axes of the spreaders by a 5 notion
in which the two axes renmain i a plane (e.g. such
that those |ongitudinal axes are convergent lines in
a common (typically horizontal) plane), and/or of
relatively noving the spreader units along their

| engisprshidel unitx Rref@adlyorit Heldddaht Vedst wRve RUchhelinders, to
axes of the spreaders so that their axes do not Ili'e

i proyidg algeastihserdegresyf fregdess ibradativehneavingnthe spreaders.
betvveen the linking frane and the spreader units is

ﬁé edo%*ﬁgﬁrafl‘fon ercﬁéﬂétrﬂ?s[ Sref[eﬁb‘l’@ e \éS 518?%2%@3%%? Spreader

whi ch ar& portions of preader
hesitibIsocas dai retativety skew tluel I(ﬁwaubmamxeb dfhthe spreaders by a

d t ted to th bl whi
SRoBBRGI MBS A6! BER R (SR ADBRS) (99, SHihriat those
tfoﬂpitﬁc‘imbt ek ﬁ’rree‘cc%@@tlglén'trlﬂe@dﬁrs’a ebrrinfon r((t%i ﬁ@ horizontal)

relationship t docki ng station
thléneb riidigr of ratetivein rtb@vmgltbasabeqde&tumtshaldng their longitudinal

e .ot ity bR i Bt T BalRts SG thatheir axes

s@6 et R ingisirgle pthel he i nking frame can
subsequently be rel eased fromone of the spreader

yﬂbts SO that spreader unit 20 can be used

g feleaenb! IeyCO”ﬂ‘?ét'PﬁcHetWﬁﬁf' thﬁémkin@kﬂra@ef anghthe spreader units
afstr?r%Fé?gFIS/%tt Breproq%gfengegf%fni\/?q}eg‘a?@ V?“ICFI br dé Portions of the

rel'atively easy to reconn ease
sgpreader uumtst Embbmfdtma heddblstkamitshechalgist p@ltéy@f by ehich the

l'i nki ga ﬂ IS we gontrolled by the dockin

STRIEAGR" UPHa %r@nﬁ QS? pPoledrakbies ‘HB'@I@l ﬁgsgetf@t thsh headblock
PO 6/ tﬂeqﬁg@pd i ndependent 25 aspect of the

present invention, which can be useful even if the

linking frane is permanently connected to one of the
sphedediey utselispraferably inahedesacwoisdinntixad spatial felatianship to, a

g%o%gﬁggo%s\éﬁ\néﬁ e i g O WA be releasably attached.
Preferably, the linking frame is attached to the docking station while still
connected to both of the spreader units, and the linking frame can
subsequently be released from one of the spreader units so that spreader unit
can be used independently. The fact that the linking frame is attached to the
docking station means that it is relatively easy to reconnect it to the released
spreader unit when desired, since the position of the linking frame is well

controlled by the docking station.

The concept of providing a docking station provides a second, independent
aspect of the present invention, which can be useful even if the linking frame
is permanently connected to one of the spreader units (i.e. is not according to

the first aspect of the invention).
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5 Conveniently, one or both of the Iinking franme and
docki ng station includes sockets while the other

wo p@bogres3 menbers (" plugs") which can be recei PEDSGR005/000085

the sockets. One or both of the sockets and/or plugs

may be shaped with a guide profile, such that, when

t he sockets approach the plugs, contact 5 between the
sockets and pl ugs gui des the reader laterally (i.e

in a direction substantially normal to the vertical)

into a predeterm ned position relative to the docking
station. Preferably, one or both of the Iinking frane
a(ﬁdnmménth,g arieaor doth of Ithddinking frare agd rsdkaiy stition includes

:R&cil E(I Fﬁrgel@gs%@agt Oﬁaﬁgagg H{Qé%psg,(glqgs gtvs?hlcr?ecan be received
AhestecssoKees MR af 'b\Sﬁw BPHd éé’d’kfereaHd/o\lf’r/g)ﬁg;st P\%y%é@t‘?‘aped with

are in the sockets) hi s may exa
r@agwdmproﬁ@ cﬁudvotl‘eat plhw tiwrsbeldetsnap;mmach ihleeplugs contact

nd dpck bl
Y T G
Tdubstamityi mstmd tBQhe'VéﬂlézﬁﬂlrﬁtB A %rré@etﬁfmfn'%@ ﬁdﬁﬁo elatlve to
LIBreader units. For exanple 15 each of the sprea

ptdocking Hatiednventional (e.g. a rect angul ar frarre
having tw stl ocks at the corners), or nore preferably

5
bfﬁrsegérlatgtﬁf oc%r}égﬁ ' fhi)?ﬁ@f%?égf kg}gev?er r egag cgc?qﬁr&%gqtloph@cludes a
ilogiingi macmmlbnnwmdberejeamblioddcks‘ tite l|hlen?a"|q<iﬁn@fto tHe docking
ol | owi n

'fﬁ't'aﬂSt ahn ey Brg ars gt 2upresRieTined Tolarée deeite8 munhen the
con?g a?@ﬂpﬂié@dﬂke%f) ’TH% Y &Rt eR8nidie be {))é'h%a%ns of one or more

iguration; Fig. 'S a perspec \/e Vi
uns ineurded tdmeolmmbmemmkmg)fraﬁ]egand donkmgf&laﬁcbri sind engagable

u t|o |rrate docki ng ,station; 25 Fig.
§/9“£ rgeé EOR trb%&@ﬁ REEE 3 QPBIF'”Q ga Whodi ment of
Fig. 1 in a variant of first configuration; Fig. 4 is
aTrie riventien a6t linited irrter®b dffike BHOSH $EBRAST ufitd Fot example
in
each of the spreader units may be conventional (e.g. a rectangular frame
having twistlocks at the corners), or more preferably be of the type described
in WO 01/62657.

Brief Description of The Figures

Preferred features of the invention will now be described, for the sake of
illustration only, with reference to the following figures in which:

Fig. 1 is a first perspective view of an embodiment of the invention in a
first configuration;

Fig. 2 is a perspective view of a portion of the embodiment of Fig. 1 in
the first configuration and proximate a docking station:

Fig. 3 is a second perspective view of the embodiment of Fig. 1 in a
variant of first configuration;

Fig. 4 is a first perspective view of the embodiment of Fig. 1 in a
second configuration;



second configuration; W 2005/090223 PCT/ SG2005/ 000085
6 Fig. 5is a second perspective view of the

wepisdoorent of Fig. 1 in the second confi gur ab@DRG2005/000085
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Fig. 6 is a first perspective view of an enbodi nent of
the invention in a third configuration; and 5 Fig. 7

IS a second perspective view of t he enbodi nent of Fig.
linthe third conflguratlon Det ai | ed Description of

t he enbodi nents 10 Referring firstly to Figs. 1 to 2,

an enbodi nent of the invention is shown in a first
configuration, and in Fig. 3 in a variant of this

conf i gkigabii®a.setoad pemspettiveiew of hespmbadanertssfefig) ¥ in the
whi ch i ncl udes{ t wo spreader units 1, 3 (fromnow on
rHAISPYIGUERIAN y as "spreaders”). Each of the

spr eadle@SGls a?rsﬂ MHQ&W&/IEW&H%‘H &8 olRIEH Rie HVehtion in a

11, 31 i nking frane 2 exten 15 between the
hf@adtﬂom\él@umﬂomsamq 31. The headbl ock units include

3 314 .
thi oh te 553 SedndeSisBrive Bohordpgiamtotimentohtia. 1 in the
tm1Q'H|de]f|g[]ﬁ§t|o$]hovm) by nmeans of cables. The trolley is

typically nmounted on a track on a crane as in
conventional systens. The position of the spreaders

1 il can be controll ed by
ethilkl O 't|8|qo§‘9né9 btoﬁ%er?tgmsns for providing
this control will be well understood by one skill ed
i hi.s the configurations shown in Fig
Relriiag sty lopGaabie 21 AnsS EPRAREN R dbeam S tiongs shown in a
|1‘|r§{<'cﬁﬂ1fl [J n? &g iACE §S|na utr\‘/'ghanf”sttHT?%f@tlﬁ%tlon The

he spr ers 1, 3 can use ck up respe
cembadmeerﬁ iasd sgretadestaseemlwwzﬁcrprmudmdtvm spr@der units 1, 3

rners of the s aders 1, 3. To,do,this, t f our

B Ik on 7 festEL L ey din S eade R anhath el 1 Shigaders 1, 3
lﬂlalfud(egsﬁefés'p\éétlﬁ.orH’é%rd%l&fk UhR 11e§|qecA| ﬁ’rﬁulﬁj’rﬁé}hgei extends
Furthernore, the spreaders 1, 3 may be of the typ

between the headblock units 11, 31. The headblock units mclude pulleys 111,
112, 113, 114, 311, 312, 313, 314 by which the spreader assembly is
suspended beneath a trolley (not shown) by means of cables. The trolley is
typically mounted on a track on a crane as in conventional systems. The
position of the spreaders 1, 3 in relation to the trolley can be controlled by
moving the cables. The mechanisms for providing this control will be well

understood by one skilled in this field.

In the configurations shown in Figs. 1, 2 and 3, the spreaders 1, 3 are
connected by the linking frame 2 and moved as a unit. This means that the
spreaders 1, 3 can be used to pick up respective containers using twistlocks 7
provided at the corners of the spreaders 1, 3. To do this, the four twistlocks 7
of each spreader are connected to the four respective corners of the
respective container. Furthermore, the spreaders 1, 3 may be of the type
described in WO 01/62657, such that they include additional twistlocks 9 at an

intermediate position, such that each spreader 1, 3 can pick up two shorter
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described in WO 01/ 62657, such that they include
additional twstlocks 9 at an internediate position,

wa@p@bk/obd2as each spreader 1, 3 can pick up two BODSGHEIS/000085

WD 2005/ 090223 PCT/ S&005/ 000085 7 contai ners, each

bei ng supported by two of the tw stlocks 7 and two of

the tw stlocks 9. As further _described in detail in

WO 01/ 62657, the spacing of tHe twistlocks 7 fromthe

tw stlocks 9 may be controllable for additiona

flexibility. The linking frame 2 is seen nost clearly

in Fig. 2, which shows the top portion 5 (linking
feantaingraarediebeipgoskaported By twof oft the tyistiacksr 7 and two of the

SRR < B Dref B BYEln Maf A autadies the Foeging of the

(tlestrickb gcfr&ral tawkwistiBeks 9-may bk f&,@npen@t%qska@ai'tibﬁallftﬂexibmty.

31 are shown dashed. The linking frame 2 includes two
mai n cylinders 21, 23. At each end of each of 10 the

clhe Hoking frame 23s geenaest ety Bnoan®, whickhshaws the top portion
.ql [ .

SRDBAEe2 MTRERARERETTY, 341 o e PEIBRAEF spspmply i the

cgdrifigdeation2df Fig3,1 atnal tisee ounénr thiertapt mution 9s justrbeléw a docking

ich the re wthint ngdgs of the cylinders 21,
aficn degatidebelom. 1D Tg.ad e Beadbieh writs hé. 31 dre shown
resRet | ve headbl ocks 11, 31 by 15 the follow ng
steps. For sinplicity, the steps of connecting the

cylinder 21 to the headblock 11 are described, but
t Hee Bnking Sraeps 2apguges tve oaie cylinters 24, 28y At adeh efd of @each of

(HE SARERLT 2N 5 el ribieinof SuPub) Wk Fhe, PR Bl move
asetivieghr fiistaxtdritedCpbsineRin JhidistHeycatteAd dUR10MRd ehid of the

sockets on the headbl ock 31 (only one of these sockets
ylindersp2yi d3pprdiseceng. refraciqg pesitier in vhiphtthey are within the

[ i t stxhe other end of the cylinder
A8 §Be s 2 26,

s’'are extended fromthe ends of the
cylinder 21 and enter the sockets 33. Conversely, the
chte nglérde?d 2dad bearske attackdd fto dhe réspedtieadidadblock$ 1y 31 by
\_1¥'ht hfd[lavu' ng thenEods. at. i.ts,ends frgmthe sockets
g&'P

. 33.
MINGSEPSNEO! SRl ther siges of cosmechng dbe gylinder 21 to
NREEEdDBAKIE1 ee HBsEABER but the same steps apply to connecting the

cylinder 23 to the headblock 31. Firstly, at a time when the rods at the ends of
the cylinder 21 are in the retracted configuration, the cylinder 21 is located
between two sockets on the headblock 31 (only one of these sockets 33 is
visible in Fig. 2, but there is another identical socket at the other end of the
cylinder 21). Then the rods are extended from the ends of the cylinder 21 and
enter the sockets 33. Conversely, the cylinder 21 can be separated from the

headblock 31 by withdrawing the rods at its ends from the sockets 33.

The linking frame further includes a configuration mechanism including three
hydraulic cylinders 241, 242, 243 connecting the two cylinders 21, 23. These
include: a first hydraulic cylinder 241 extending between positions on the
cylinders 21, 23 proximate a first of their ends (the left ends as shown in Fig.

2); a second hydraulic cylinder 242 extending between positions on the



25 hydraulic cylinders 241, 242, 243 connecting the
two cylinders 21, 23. These include: a first

whyasav2ex cyl i nder 241 extendi ng between posiPCTYR62005000085
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the cylinders 21, 23 proximate a first of their ends

(the left ends as shown in Fig. 2); a second

hydraulic cylinder 242 extendi ng between positions on

t he WO 2005/ 090223 PCT/ SG2005/000085 8 cylinders 21

23 proximate their other ends (their right ends as

shown in Fig. 5); and a third hydraulic cylinder 243

ext endi ng between a position on one cylinder 21

m)dmdatst 21,022 podxintade émels ofHemeerndsy(theienghtiend®i@snstiown in Fig.

oarie R huPRdlc sHhder 245 aiefeing behveena pesiten on one
sé\@inbel 21 frexindate ofe SRR ( tﬁégrghgenﬁha%hﬁﬁ)é\ﬁﬁq’ﬁﬁog 2)and a

assenbly is in a configuration in™which cyli

ositk andhe iothergylindec2 3 paoximate the othEnenkyittrends @he left end
C 243 are normal to the |ongitudinal

a%éeé %&ﬁ EL%);I)I nders 21, 23. In this configuration

the vertical direction is showmm in Fig. 1 as z, the

Ikﬂghbvwhl |heF:|gl entHO spieaddee a@SémqersSth%,coﬂﬁg?r%hbn iAWhich the
e extensio

t | rectl on as X ver
AR 201 ParAe: SKRBSEE AT Hocgid naaeshmmucmnnders 241,
2483 ChB hsr é(la{d fiﬂ'e'lBFlgers gq%&gg éfotﬁéﬁ%ph@&egfsogg ¥ €in this

positions of two cylin (and
r@:bnsflgiuvaatiqmbmet vagticaldfirection lie sHblvadk Fig.ahdst) eheﬂemg&h dlrection

e RO 2L % W TS o M, e
neyteRsibAt &8 rERBcENRB e h?&a%}fé'éwﬁﬂérszﬁl%i%%g 221%30an be

can be positioned such that the 't nders
sYaredoindsipgadeotly.t sreithat] thegrelaiive eosmons <zfrtwm@yl|nders 21, 23

2B oo P /e, RGO RE B, ey BeodBffekaic B ingitore the

V%’préadértsl attadhdd® then® m[rﬁﬂeﬁiré‘ﬁ@aturﬁhbéntbﬁe‘?@a'ttﬁghed to the

'skew'. |n a 20 second such case, the | ongi t udi nal
SRIg2gers) gand@ maaputated. 23 may not lie in a shared
plane i.e. one of the headbl ocks may be tipped

I e [
(Sl A 985, 94548, o, okl odlipRla KB nat e

cyllnders 21, 23 are side-by-side but thelr Iength dlrectlons are not parallel. In
a first such case, the longitudinal axes of the cylinders 21, 23 may converge
towards one end, while still lying in a shared plane; this is called "skew". In a
second such case, the longitudinal axes of the cylinders 21, 23 may not lie in
a shared plane, i.e. one of the headblocks may be tipped forwards relative to
the other (i.e. if one of the cylinders 21 is horizontal, the other is not).
Alternatively, the cylinders 241, 242, 243 can be positioned so that the length
directions of the cylinders 21, 23 are parallel, but the cylinders are relatively
displaced from the other along this direction. Combinations of these
positionings are possible. Thus, when an operator desires to lift two
containers which are not originally exactly parallel he can do so by
appropriately manipulating the spreaders 1, 3 onto them. Furthermore, when

the operation desires to position the containers, he can do so even when the



Alternatively, the cylinders 241, 242, 243 can be
positioned so that the length directions of the

wa@ydospgrees 21, 23 are parallel, but the cyli nde¢EHS@z®5/000085
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relatively 25 displaced fromthe other along this
direction. Conbinations of these positionings are
possi bl e. Thus, when an operator desires to lift two
contai ners which are not origithally exactly paralle
he can do so by appropriately manipulating the
spreaders 1, 3 onto them Furthernore, when the
operation desires to position the containers, he can

deorstainevearevhentd be pabitMed/ & a3 iAdnTd SE2RRe/ (@ 0Bthey are to
9 containers are not to be positioned on a horizontal

she Peetiopgd pnte the Frpegtive dopding sypares ohawo diilers yéhen those
' GRS 8 ARIBGsSHY barARO! two trall ers, when
t hose e)

surfaces are n necessarily parallel). The
t hree degrees of freedom given by the cylinders 241,
21be thee degreeshad freedume gitan bythatcyfihdenish24 1,134, 1243 give the

A A P AR b B fecoi
" ghoviE e vbntalhers o BePladRfleadily HEThdTEIREESs SRhiRR Jrg:provided

mani pul ati ng containers on-board the ship. Note that
wWReBOMReMegRtmishis( &y wapipotating egntaimersfon-heard the ship. Note

SRR B 35 Ppob A B0 off 8t b SIS s been
hipdded) manipulatirdethe Gthér s@réadePddidalgitRicabias moeh edgier.

i near transducers (or simlar nmeasuring devices) to

det erm,ne the extent, t ' they are extended. The
oﬁ@%@wgf%#'ct%{&%ef 1&&&2?@5%@@%@%%@@ deardransgucers (or
OFifidt OfeasBfing Odéicésit Q@Hé@rﬁﬂ’%rtﬂb %Xf%ngnl Wfich they are
nmeasuri ng devicTes nay optionally be provi eo? W t ﬁl n

t extepded ntlee sutpits obd@sezmeaswingedeniees han biesfedttbdhe operator,

b8 T ulermRTE RE%ip! SYRie ThB Mmeasigo deNeg may Sponaly be
CORVRIED WAtRin’thehayinderé 2anea2dbuscly RyUEBRREAMIE #Hdidthey are

normal to_ the length direction y of the cylinders,
admaged hthg cylindsssizi . i242wRrh8Hmayde mpuntateos tha cybsders 21,

°55 53256 380kl 2 FEORH 4 Blac BFnclL 0RIR R nomat o
nileniEngtio difeetibn ngef theirdyirdsmr eand to the x-direction in which the
cylinders 21, 23 are spaced apart. This means that the cylinders are not
obliged to bear torsion forces in the plane normal to the hinge. Furthermore,
pressure release valves are preferably provided to ensure that the cylinders

are not subject to extreme forces parallel to their length.

Optionally, an anti-collision device (not shown) may be provided between the
spreaders to ensure that they do not approach closer than a certain minimum
distance, or to buffer their motion if they do. This may optionally be additional
to the cylinders 241, 242, 243, and/or by implemented as an automated
control system for controlling the extension of the cylinders 241, 242, 243.

The linking frame further includes a plurality of sockets 251, 252, 253, 254,

and for each socket a respective locking mechanism 261, 262, 263, 264. The
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anti-collision device (not shown) may be provided
between the spreaders to ensure that they do not
approach closer than a certain mninmum distance, or
to buffer their notion if theyOdo. This may optionally
be additional 25 to the cylinders 241, 242, 243, -
and/or by inplenmented as an automated control system
for controlling the extension of the cylinders 241,

24acketd} 351 TP62 1298 i25g ihelade fifugtd- B@mcbngmué%sazsﬂ 2521, 2531,
pl ur al Ir@yhOf sockets 251, 252, and for each

sdektbia @ﬁ%c@¥|'@éf'P@|cRDﬁ@nﬁe%5l%l 2522625326254263he locking

JapengiEmeeat 363" 2687 abL 'noE JesBRHE pint 987 601, 2601

22641 & drivé5adechanishls a6l 2no2ézpy QBBJZ nQBMQato move the pins
portions 2512, 5522 2532, 2542, The | ock
tweansaiebagted gonfigpaionoigwhigh  thak qoeg%fe%mtﬁw%ﬁwgs of the

2 1 2
“Rllbw 280t bt 261 e B Gian oxense
remrlflgwanbrc onfnhigh ﬂieyoprojent\mhrcmgrt helyesolZﬁ‘rﬁ)th @5313h@543 in

N e e T A -
tﬂ§1’2 prEpecishneyahahalff of hbks 894K 0%5@331d85ﬁ3thé Respective

the respective sockets, across the centres of
heogkels.cyl i ndrical portions 2512, 2522, 2532, 2542,
and out of holes on the other side of the respective

pgsiiels st gna seiite 0 R BB

s43t4pof a@q@km@l :tt;tlm)uppedllpmddwmednahttﬁmb@itohh@f the trolley. The
trolle The plugs 41, 42, 43, 44 include respective
N d48n&3p6ﬂt' eHde Jespeciive nafmowed gnd partonpdy 1. 421, 431,

pgﬁrespecﬁg(\?ye %nd%gaﬁ %I ggﬁ lllgﬁyﬁgétél@@? %@6qu0|le€

eresperdiivey ¢)4hndumi hbles 408y A3 433, 448 krtegdinglith@ugh them

axes of t C ers 21 Ve nki ng frame

R LB UG R eh of Bk cvisiles 82k23 10 whi ch 1t

is

When the linking frame is raised (by raising the two headblocks to which it is

at that time attached) it encounters the docking station (which may be treated
as fixed), and the guide lips 2511, 2521, 2531, 2541 guide the end portions
411, 421, 431, 441 of the respective plugs 41, 42, 43, 44 to bring the plugs
41, 42, 43, 44 into register with the sockets 251, 252, 253, 254. Thus, when
the linking frame is raised further, the body portions 412, 422, 432, 442 enter
the respective hollow cylindrical portions 2512, 2522, 2532, 2542.

When the plugs 41, 42, 43, 44 have fully entered the respective hollow
cylindrical portions 2512, 2522, 2532, 2542, the respective locking
mechanisms 261, 262, 263, 264 lock the plugs in place by the drive
mechanisms 2612, 2622, 2632, 2642 moving the respective pins 2611, 2621,

2631, 2641 into their extended configuration. During this movement, the pins
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at that tinme attached) it encounters the docking
station (which may be treated as fixed), and the

w@ooodmodeps 2511, 2521, 2531, 2541 gui de the epPdr/SG2005/000085

portions 20 411, 421, 431, 441 of the respective plugs
41, 42, 43, 44 to bring the plugs 41, 42, 43, 44 into
register wwth the sockets 251, 252, 253, 254. Thus,
when the linking frane is ralked further, the body
portions 412, 422, 432, 442 enter the respective
holl ow cylindrical portions 2512, 2522, 2532, 2542.
When the plugs 41, 42, 43, 44 have fully entered the
rthegzel throeg hoes pactiv@Shalgs i4ndr 403! 4361 uuana taélﬁu%é’,aa%z, 43,
gggz, 2542, the respective |ocking nechanisns 261,

, 263, 264 lock the plugs in place by the drive
mechani sms 2612, 2622, 2632, 2642 noving the .
N&PBAGL ichFés‘i’He_@lstozr@iéaseztﬁ%ljjiinkiréﬁf}%mezﬁ%rﬁ m@%g@g@ &t%tic,on‘ the

ext ended confi guration. rrn IS novenent,
\WDVEOOEChHanizns RET2,SZ92) 5263 (832 tetrach teadespeaiivghpins 2611,

' 413, 423, 433, 443 j.n_the. pl 41,
o34, 280l e ERetsd Banfal el eBichi e nifsheyinking
fframe 22tof b ferhboed @0kt i §daKing BtatioResimply Mﬁ lowering the linking
nmechani sms 2612, 2622, 2632, 2642 retract” the

feypedi-pvdyplomeringithe headigipcks A93131 2siny the puileys); until the

R840, R 4RO Yookl 70 B3RS €651 on <1l y

by lowering the linking franme (i.e. by lowering the

Héatebihat kise b1u95341ualzhngayhnkdifﬁédeﬁg?krsziggﬁ id; gghe%rggbdmﬁent be

41, 42, 43,.44 exit, the sockets 2 . )

Woudeiat difrep Rgsitians ralativiio e Bluge b4 sinde dorsexample,
[ | t 0 |qdedq ayodi

e P AT Poro VR B4 T3] 1heiygs 43, 44, an

epprpprate sditing \of the ydsauaici adindersv@dn, A2, gHBgsoditl, allow the

N [ f
HuShS: 4 2% 16 pe GnstbeSRE BBl o Bensodhte o1, 252
382541 Hohdvef reftdabl the p%‘@ﬁt@q 4r3?3ﬁ9§réiéf?ér§oe}d§such that

t he sockets 251, 252, "253 4. However, prefer
tthe snasRg petwaen thg pojatsaate whichathee dablashateghaonnbctedeto the

?(%%(#gc é‘ge? ﬁfeﬁ%e‘shguBQ{amigllyatthg\h éacr#\qetr%%pggtwe?f 3¢ Ghe spacing
between the points at which the cables are connected to the trolley, so that in
the configuration of Figs 2 the cables are at a relatively low angle to the
vertical (note that when the linking frame is proximate the docking station the
length of the cable between the docking station and the linking frame is
relatively short). The reason for preferring this possibility is that this means
that the docking station 4 and cables are not forced to bear opposing lateral
forces. In some such arrangements the angles between the cables and the
vertical direction will be low if the linking frame can be connected to the
docking station when the hydraulic cylinders 241, 242, 243 are at, or near,
their minimum length configuration, i.e. such that the headblocks 11, 31 are

at, or near, their closest approach. This is illustrated in Fig. 2.
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headbl ocks 11, 13 is substantially the sane
respectively as the spacing between the points at

wobiosiotbe cabl es are connected to the trol |l eypCESGLISD00085

in the configuration of Figs 2 the cables are at a
relatively low angle to the vertical (note that when
the linking frame is proxi mate the docking station the
20 length of the cable betweé® the docking station and
the linking frane is relatively short). The reason
for preferring this possibility is that this neans
that the docking station 4 and cables are not forced

Notbahat tmpdls\vmméc&taemsrhs of ehe diskingnframee2 e ypically powered
rrangenents the an% es between the cables and the
¥ran Elactif pawer 68P (not seoawN; thetfiguires)n RUAR 3 @ extending

ﬁ@gp lgﬁ? ffr%n@g% %k 'hﬁkl Qefrgrgig,@‘bggﬂgllfttﬁé}é)ﬂqéyﬁé‘ 6@&% than one

ulic cylinders are at
powier cabié narg. | tewogthblesnfor grarating mpowerefor sthehpinhand trbd drive

Sorhanins 101 e LefHacyues SWBHer 2 23'2 Thednking frame furtner
29&@68@@83@01 PGB EARBIGIDELEDIe 190ty AchEhcTer e part

mechani sns of 1 nki'ng rane2arem:3/|ca
p@/\meeaowey cables| Bress calpl@a/earectafmceally tamtamm thet lespective

PR e AL o8 BRERF ) encHRSH Fal fs ToyE 1o each

@pﬁeadwvmr ceatrbliing @hg. o;ie\némcﬂﬁbf @acrﬁ @pr@@dérywn@adw@\/\mechamsm
for the pin and rod drive 5 nmechanisns of th

ey, Betnrowided| omthe obeay forgeeling in thmpﬂ@ef&)aaﬁetrmlmw frame

U FERESor B oG Rk cBIUP B e b RBE R Shkioa. The

cedleesnay entlyge caildrweaddachamsm whach heanr bepepériat&d at variable
power, cabl e and/&? cont.r ol gl esd%wgl ch extend from

BRESHF oRreyding Vaihle speefls At Eh he  SRicadeY S Taised at
e rahi §’;5b&fs @%%s%ﬂb@é%%ﬁo#ﬁ reel er mechani sm 10 may

be provided on the trol reeling in the cabl e(s)

as the linking franme is raised, or for playing out
tﬁfefecfalblb'e(h;i) ragsdiive: meahianisgns We!imh feve theereds affthe ends of the

riy chan

saldret 293 Bl e U SBRERRGT ) e RpStive cyingers
var 23blis sp@esks te WK ehtheh@rivid rRRBahishs baingedambged in use.
di fferent speeds (.as described bel ow).

The rod drive' mechanisms may employ one or more oil reservoirs which,
likewise, are preferably provided within the cylinders 21, 23. Note that the
ends of the rods may be shaped such that when they approach the
headblocks they guide the cylinders 21, 23 laterally relative to the headblocks
11, 31. For example, the ends of the rods may be narrowed (i.e. V-shaped as

viewed from the side).

The control system which controls the rod drive mechanisms, and the pin
drive mechanisms 2612, 2622, 2632, 2642 of the locking mechanism,
preferably controls them such that at least one of the cylinders 21, 23 is
attached to the respective headblock 11, 31 at any time by the respective pair

of rods, and such that the rods of either one of the cylinders 21, 23 are only
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15 Preferably, the rod drive nechanisns which drive
the rods at the ends of the «cylinders 21, 23 are

whyasav2ex and contained within the respecti vePCT/SG2005/000085

cylinders 21, 23; this reduces the risk of the drive
nmechani snms bei ng damaged in use. The rod drive

mechani snms may enpl oy one or nore oil reservoirs

which, |ikew se, are preferéﬁﬁy provi ded within the
cylinders 21, 23. Note that the 20 ends of the rods

may be shaped such that when they approach the

headbl ocks they guide the cylinders 21, 23 laterally
relleased drano tihvé eespeandibe delaslbldck, at3d. tln@whenahpllmkirtdlﬁame 2is

ds, of .t be n romed shaped as
SREREEC 19 % Reag Slamon ctieghs 251 1y 202 A e ROAT.
controls the rod drive nechanisns, and the pin 25

0 ioy@ermRE il coMPol2fktam 26 B catfible oREALU rﬂ'f% frag tlhé’s%kb&gdltlons

mechani sm preferably control's them such that at
lagesednthenfsocketsc bilndd2s 263, 234 i preferablyc intlude semsors for

r 11, ' by the .
SBR881 VBRSO ek, B0 44T Bl DBt foced mo
¢hérme Furthermbrd, e orddrito desare’that exc@dsivedfdrred\Bre not generated
2005/ 090223 PCT/ SG2005/ 000085 13 rel eased from t he

mRAct Rfdhs| Retloras of the Rlughén, ﬂRe4|3s “Hi A @alﬂﬁfat’ﬁ@ inside
t d t
3 oeBLATRES O 291705 8500, BB D UE Be 25, 252
Db b4 @réferampaidnwins aerreulhemgbuﬁatt 5n’2d115lser% csmﬂli ta'tsoalsrubber
52, .25 referab
Biciode RisHieet 8 foire- - tleeb e ionn B PEleicglsaeesnereferably
@c@gﬁts“éﬂ -60fm B coftprédstorsorrectly locked into them

Furthernore, in order to ensure that excessive forces
are not generated by the inpact of the bottons of the
Natgsthat whep, thesspraadergail ndtareteonnestateto the ﬁaclesg aftation via

308 WRESF rds 2 183 ey Cpeif e Al Rlort, PR fEpiwhicn (as

ekt abedrabbes) c@#@ht@ﬁal&ﬁréb@@ﬁs dOnél etier. Ih‘brﬁéﬂt?@ﬁsuﬂfe that
'steel -on-steel” collision. This buffer nenbe

she seraasieys Tascppet callidmmithdhe dioiipy bei eable N@ﬂtéoltmaphamsm
mib%ﬁﬁgﬁéﬁf‘gﬁéﬁ that Whah SneoSRe! §lehifelsN 95KI0WL: than a

predetermined distance below the trolley that spreader 1, 3 can only be raised
at a speed which is lower than the maximum lifting speed when the spreader
is more than the predetermined distance below the trolley. Alternatively or
additionally, one or more proximity sensors may be provided (on the trolley
and/or the spreader assembly) to monitor the spacing between one or both of
the spreaders 1, 3 and the trolley, and send a signal to stop the spreader(s) 1,
3 (or at least reduce their upward velocity) when they are closer to the trolley

than a predetermined distance.

Fig. 3 shows the spreader assembly in the same basic configuration as Figs.
1 and 2, except that the hydraulic cylinders 241, 242, 243 are in an extended
state, pushing the headblocks 11, 31 apart.
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region into which (as described above) conventi ona
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spreaders 1, 3 do not collide with the trolley, the
cabl e control nmechanism may be designed such that
when one of the spreaders 1, 3 is closer than a
predet er mi ned di stance bel ow The trolley that spreader
1, 3 can only be raised at a speed which is |ower
than the maximum|lifting speed when the spreader is
nore than the predeterm ned di stance bel ow t he

tFighl #ndA sleswahé epteader ad8entiny i #Rakdid coRfig@atioR! id which
proximty sensors may beﬁgrow ded (on the tro

im . . ) ol [ ey
dng/ kind karier 2 sykackad de e Wockinangatiend, mdleshripg mjtached to
0 0 t4h
CF5| Ta08n 3 ToR g edher 4 6 T B frobed indBHebdSity to cary
Joéds, wihild leavingrtbdispeeadesi 3 unpsed.d vel ocity) when they
are closer to the trolley than a predeterm ned

bR T o e e S L S lebor R i

tthétlin‘kh? frafhearlid fockyl itodge %o%ﬂil\g A48on 44 JvHiieSédiRg Afttached to
ext ende state, pushing the headbl ocks 11, 31 apart.

Vhe2ewsadend2Ihpcipreadens/ candissn beanmvgd. indepemidently to carry
t.he: ' econd configuration,
islﬁgé‘\’ﬁ,i@ﬁllé@%&ﬁ%ﬁhg%@é@ﬁ%&bﬁu%&l ocked to the docking

station 4, while being attached to the spreader 3.

Theuss pm eadenary, 'malluset ltimwsmeadmhssérﬁUMmfm%néé& i 3 ﬁrsst mode of
carry.. |l oads, while | eaving the spreader 3 unused.
F%%%U%n AP@ICK Y ARTtIRPOSHr NRIGF MEBLANINEIF Whilpithg spreaders

C j i i i Hakq 2 is | ocked

tg’rt% ﬁgy%l@%: ri%r?gtos({bmﬁga,(éé\?\ﬁiIflgg'btﬁﬁaﬁgt% ached to the

spreader 1. The spreader 3 can then be noved

i Whepahigatasingdito cease ysingotheésspremadéere! (egvbecausest is damaged),
1 _unused. .Th LN Su [

spr.eader s [ Yy se the re
eSS AR ety e PPl e 5P theankG g ¢ locked
tte thieCdodkinBrAtIBRRPBHthe RolIRY. AP RIEs GRAGEI ther sonMaictien between
the spreaders 1, 3 are attached to each other (as in
Hhgspraader 3and dhe linking frame 2 is released, leaving the linking frame 2
and the spreader 1 fixed in a known position in relation to the trolley. This is
shown in Figs 6 and 7. The spreader 3 can then be used independently, as in
conventional systems. When it is again desired to use the spreader 1, the
spreader 3 can be raised and locked to the linking frame 2. The linking frame
2 can then be released from the docking station 4, returning the spreader

assembly to the configuration shown in Fig. 1 or Fig. 3.

When it is desired to cease using the spreader 3 (e.g. because it is damaged),
the spreaders can be raised as shown in Fig. 2 and the linking frame 2 locked
to the docking station on the trolley. At this stage, the connection between the
spreader 1 and the linking frame 2 is released, leaving the linking frame 1 and
the spreader 3 fixed in a known position in relation to the trolley. This is shown
in Figs 4 and 5. The spreader 1 can then be used independently, as in

conventional systems. When it is again desired to use the spreader 3, the



10

15

20

25

When it is desired to cease using the spreader 1 (e.qg.
because it is damaged), the spreaders can be raised

w@sooshenes i n Fig. 2 and the linking frame 2 | cBREEG2008000085

the docking station 4 on the trolley. At this stage,
the connection between 15 the spreader 3 and the
linking frame 2 is released, leaving the linking frane
2 and the spreader 1 fixed itha known position in
relation to the trolley. This is shown in Figs 6 and
7. The spreader 3 can then be used independently, as
in conventional systens. When it is again desired to

Wpreddier $RBAIEEaided BAE lockdideRdRE I&kﬁﬁ{frbﬁmd?l Fiesl ngmalg frame

| ocked to the |inking frame 2. The |inking franme 2
casanhidgnbee rrelaageddfremotiier Hecking kstation datebhning the spreader

AT R e oI AT SRR o 8 cat o cense

usi ng the spreader 3 (e g. because it is damaged),
thiIemmwdaesiegleaembedirmmw the iabention ha§ibgen2desulibedeabove,
nki n he dOCklgtgneSt ati.on on the

t’PéPYé‘ r'ak?”ﬁ ﬂﬁesp‘%st & W'{'W% REBERRG PLINCHBYGRIAN- t he 25

spreader 1 and the linking frame 2 is rel eased,

| s véainpleewhiePddsish theaRbddifdtht deBErilsd 8886 alf the ¥Rthanism
in a known position in relation to the trolley. This

ifor sonking thenliskigg framae do 3he Tesking statien is mawdeu@m the linking

.L*faq'ﬂe Vgﬁ?ﬁrtﬂg% lrt% de/a gaget mat B} ptléxsézma |mplemented

A0i0d 11 30 2B g AP @HEYen0e9 88 the 1@Iléprcﬁaﬁﬁtm§ @r@ﬁebeapart from
rai sed and | ocked to the linking frame 2. The_ I|inking

ftharprovisioaf theeplugs 414kt 44 biin tq’ﬁféerd%mbpﬁ@n%méttherlockmg
oﬁm)q th
con?ﬁ%ﬁr&m ri‘ﬁgxtbteﬁpr%md%ﬂd@ theaxi ¥ta'i|8c°; \e/\hl le only a

si ngl e enbodi ment of the invention has been descri bed
dbetlegrmdse mimsonee iembartiseats opdbsiibventiart tiven dabein which the
scoBe of the inventi ereas in th

. F le, wh _
SiOREHRICRUOmS Bz Bhmodatle G R o aiRHhe JperalgF a better view
| srakie R@nhBEtidr B thaTRkirg ﬁﬁﬁe%ﬂh@%oﬁkﬁ@jﬁﬁti&ﬁ.

provided on the linking franme (which gives t
advant age that the invention can be inplenmented
vii UrHRIimaraki whilerafhsr iaventéiorenbas beenhdesedpedyabpve on the

eégs?ltrﬁﬁﬂ)nc{h%?‘?ﬁe S%P&Herfgs%'er}nbly includes only two spreaders 1, 3, in

principle it may comprise further spreaders, permitting an even greater
number of containers to be carried at once. For example, there may be three
spreaders connected pairwise by two linking frames. Any of these containers
may be releasable for independent movement while the other spreaders and

the linking frames remain fixed to a docking station.

As a further example, whereas in the embodiment described above, the
linking frame can be released from, and reconnected to, both of the
spreaders, in other embodiments (within the scope of the second aspect of
the invention but not the first) the linking frame may be releasable only from
one of the spreaders. For example, such an embodiment could be obtained

from the embodiment described above simply by omitting the mechanism



10

10 the provision of the plugs 41, 42, 43, 44.), in
ot her enbodi nents the | ocking nechani sm my be

w@r@siogieds on t he docki ng station. Furthernore, PCTISGTINE000085

enbodi nents of the invention the cab in which the

crane operator works may be novable so as to give the
operator a better view of the connection between the
linking frame and the docking!S&tation. 15 Furthernore,
whil e the invention has been descri bed above on the
assunption that the spreader assenbly includes only

two spreaders 1, 3, in principle it may conprise
fwhithestraqts thaelesds fro@rthietdndspfahe ey« ERis@eh tlﬁléli"t’ﬁ@rrods are
of containers to be carried at once. For exanple

tneéfr@nﬁayvb@ the e8xtengpdagenrtigwatinecard the rligking vyame 2 is
e containers 20 nay be
g{adsngb ggPBﬁé&E é%@ﬁ}ydgﬂnotﬁég??nent whil e the other
spreaders and the linking franes remain fixed to a
docthismgaseatherspréader 8ucantet B arseldeindependastly bébtsuse the

TEREAEHE S RTeants fecshratetd Tran b buereA@ast the Spreader
SPI aRESUgh tHeNssreBaker @'Hé‘?\dtbé"'e‘@% qu&déHdén?lD?e%‘:%rpfhe linking

t he second aspect of 25 the invention but not
fframee )2 iseonpariedgta ﬂm@%mgbetaltlehe‘b)de\eemﬂ yt fsr possible to

f h_an e
e st EnRRAR s I b BB Brorih FoBle P bedlRoiuen that
disnipterabyxtensibhiig githiretheasioi SMh¥Ep2e8E 109 Athat the spreader
PCT/ SG2005/ 000085 16 which retracts the rods fromthe
chedn sideeddelpwaied pastthessiRaderat ifraaviredis are
permanently in the extended configuration and the
linking franme 2 is permanently connected to the
cylinder 23. In this case, the spreader 3 cannot be
used i ndependently (because the 5 linking frame 2
prevents the spreader 3 from being | owered past the
spreader 1), although the spreader 1 can be used
i ndependently (e.g. when the linking frame 2 is
connected to the docking station 4). However, it is
possible to provide further enbodinments in which the
linking frame is retractable such that
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its lateral extension is within the profile of the
spreader 3, so that the spreader 10 3 can indeed be

wo owsned2past the spreader 1 if required. WO PCT/SG2005/000085

2005/ 090223 PCT/ S&2005/ 000085 17 Cainms 1. A

spreader assenbly conprising: two spreader units, each
spreader unit being for rel easable attachnent to at

| east one container; 5 a linkilng franme rel easably
connectabl e sel ectively either to both of the

spreaders, or to a selected one of them 2. A spreader
assenbly according to claim1l in which the |inking

folaifs conprises a configuration nmechani sm which

whiTe the linking frame is connected to both the

spreader units, is operative to nove the spreader

dni t s A 30rS30RRARSRIMPY GABPIENGer. 3. A spreader

assenbly according to claim2 in which the

confi j [ [ ; I

Pydr ag T Rt e St i OBEng for Rl Easable ttachment
dpat ieist pek aointaiséi; p respectively to the two spreader

units when the 1linking frame is connected to both the
spreadef _units. 15 4. spreade ssenbl.y accordin 0

ol & mese fine, eiBas A P AFlar™ BRRBHLRH D] 10 Bokt of the
eprédddrk o 1© $eelectvddsmalbf thepy ! i nders. 5. A spreader
assenbly according to any of clains 2 to 4 in which

the configuration nechanismis operative to nove the

@pr eado SPIAACES : asseNRly acepiding &p elaipyd iphwhigpribgadlinking frame
S Le I P toud : S e .

it o2 clifqlath it Sangh, il Wi SRR SFdme

spneacted torbdth tbecpredusr urits| is aperatide tootovd the spreader units

single plane, ..and (ii) to relatively nove the spreader

lﬁﬁ'??'geéé%ﬁ@h ' 1ongitudinal axes, WD 2005/ 090223

PCT/ SG2005/ 000085

3. A spreader assembly according to claim 2 in which the configuration
mechanism includes one or more hydraulic cylinders having ends which are in
fixed spatial relationship respectively to the two spreader units when the

linking frame is connected to both the spreader units.

4, A spreader assembly according to claim 3 comprising at least three

independently controllable said hydraulic cylinders.

5. A spreader assembly according to any of claims 2 to 4 in which the

configuration mechanism is operative to move the spreader units:

(i) to relatively move the spreader units while the longitudinal axes of

the spreaders remain in a plane,

(ii) to relatively move the spreader units such that their axes do not lie

in a single plane, and

(ii) to relatively move the spreader units along their longitudinal axes,
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18 6. A spreader assenbly according to any preceding
claimin which the spreaders include respective

wheadlbobek units, the |inking frane being rel PaEabops/000085

connectable to the spreaders via the headbl ock units.

7. A spreader according to claim6 in which the

rel easabl e connection 5 between the |inking frane and

the spreader units is at or ptoximate end portions of

sai d respective headbl ocks. 8. A spreader assenbly

according to any preceding claimin conbination wth

a docking station which is in fixed positiona

rel at i Arsphegddroassdmioly| @acording tonaing prédedispraaigein which the

assenmbly i.s suspended, the |inking frane bel ng )

ISRERade’s ingude anpeghivai Readelack owitsy. the clitkineafraeie being
qfrom

CRAepB| PRI 1 SRR aBR AN FEHARRRRERS,

spreader units, each spreader wunit being for

rel eashlspseaderagtenrdingt to ataime@sit whishcthet egleasablarmbnaection

[i nki n 15.fr.ane. _connec to both the spreaders and

AR e IR ST Ba8HY e SroSERe TS S et (RaRTe end

QSUTRONS bNSaid réos&dtive Iidartbiddks. t he |inking frane being

| ockabl e to the docking station. 10. A conbi nation

according to claim9 or claim10 in which one or both

A 207 sREeadaniassgnTiv AECAYING: R §regeding glaimcnuepsebination

r . AV aln . . | . u
S SR, SRS A o4 L ARUAE o Bty rm
owhith rthe i spne adercasientply ds sLspendedyrthe lliakimglPaime éingHockable
a@r esilient buffer is provided to cushion inpact
it &QCkiRg Brti¥hch socket and the respective plug.
WD 2005/ 090223 PCT/ SG2005/ 000085 19 12. A conbi nation

ag.cor da n@riin&lich &F HtrbMeyvahaa Qpfeier RisBrfly iS8pended from
the trolley,

the spreader assembly comprising two spreader units, each spreader
unit being for releasable attachment to at least one container, and a linking
frame connected to both the spreaders and releasable from at least one of

them; and -

the trolley comprising a docking station, the linking frame being

lockable to the docking station.

10. A combination according to claim 9 or claim 10 in which one or both of
the linking frame and docking station includes one or more sockets while the

other includes plugs which can be received into the sockets.

11. A combination according to claim 9 or claim 10 in which a resilient
buffer is provided to cushion impact between the or each socket and the

respective plug.
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sockets and/or plugs are shaped with a guide profile,
such that, when the sockets approach the plugs,

w@gnsamk2bet ween t he sockets and pl ugs gui des PETI®G2005/000085

spreader laterally into a predeterni ned position

relative to the docking 5 station. 13. A conbination
according to any of clains 10 to 12 in which one or

nore | ocki ng nechani sns are nfunted on a first one of

the linking frame and docking station, the or each

| ocki ng mechani sm bei ng operative when the plugs are

in the sockets to rel easably engage with said plugs or
sli@cketfs acomtifatitre axtcoedingn® afairmhe0l innkihigh fdrm’nbrOboth of the

docki ng_ s ti nto Io e ockln fra
(:?SEE?ﬁga%‘%@fi igs are s apeg wlth a gu de prof m:fe such that when the
sockets approach the plugs, contact between the sockets and plugs guides

the spreader laterally into a predetermined position relative to the docking
station.

13. A combination according to any of claims 10 to 12 in which one or
more locking mechanisms are mounted on a first one of the linking frame and
docking station, the or each locking mechanism being operative when the
plugs are in the sockets to releasably engage with said plugs or sockets on

the other one of the linking frame or docking station to lock the locking frame
to the docking station.



