WO 01/ 62657 PCT/ SGOO' 00030 1 A Lifting Device The invention relates to a
lifting device, and for exanple, a lifting device for [lifting freight
cont ai newe0 obedssf ti ng devices for lifting freight contai necesgen®oal |y
conprise a nmetal frame (conmmonly known as a "spreader") attached to a

hoi st. The spreader is |owered by the hoist onto the top surface of the
contai ner and engages with the coptajper_at each of its four corners.
Conventional spreaders general |y ofilfftingPevigey single container. The
spreader engages with the contai ner at each of the four corners using

pi ckup el ements known as tw stlocks. Each tw stlock |locates in a hole on
each corner of the container. After being |located in the holes, the

tw st | ocks Tdresinventidrecklates!to akliftimg devine samefortexabplée, & tiftidgtdevidecfos pr eader .
The spreader can then be lifted by the hoist with the goods contai ner
attached. Tifing ftéighhebhtamersie container to be transferred fromone |ocation
to another |ocation, such as between a dock and a ship or between two
ground Locations, such as froma storage position to a ground
transportation vehicle. In recent years twinlift spreaders have been

end t of ena WRG R TeRTAN B o Feior soblde Shen ol s TPk < A Gal Fafelye o

tw stlock at each corner and four centrally nmounted _tw stlocks so that one

twistlock SFYBRRONIGKREWR aSH reEpRIRN rrftagherita achist. c By SPesdgESS of each

contai ner. However, one of the problens with conventional twinlift
spreader s ileweresk by theyheishortelthe tep addace of thecantainehaad eagages withdhe

container at each of its four corners. Conventional spreaders generally only lift
10 asingle container. The spreader engages with the container at each of the four
corners using pickup elements known as twistlocks. Each twistlock locates in a
hole on each corner of the container. After being located in the holes, the
twistlocks are rotated to lock the container to be lifted to the spreader. The
spreader can then be lifted by the hoist with the goods container attached. This
15 enables the container to be transferred from one location to another location,
such as between a dock and a ship or between two ground locations, such as

from a storage position to a ground transportation vehicle.

In recent years twinlift spreaders have been developed which are capable of
20 lifting two 20 feet containers in end-to-end relationship simultaneously. Such
twinlift spreaders have a twistlock at each corner and four centrally mounted
twistlocks so that one twistlock engages with a corresponding aperture in each
corner of each container. However, one of the problems with conventional
twinlift spreaders is that they can only be used to pickup containers if the

25  containers are at a predetermined separation from each other which



25 containers are at a predeterm ned separation fromeach other which WO
01/ 62657 PCT/ SGOQO 00030 2 corresponds to the separation of the central

tw stl ochwso 0i/6266he separation is greater than or | ess thpar/sGe/00030

predet erm ned separation, it is not possi' ble for the twinlift spreader to
pi ck up both containers, as it is not possible for all eight tw stlocks to

engage with the twi stlock apertures in both containers 5 sinultaneously.

| nter nat i orfQITESPRRY'S fut ?ngﬂJBP‘P’éQ?V@rF%fa' Vbsgwa'@dfig‘ed%%rég% 1San
adjustable twinlift spreader in which the central tw stlocks are novable
rel ati ve tgiealgsthan aelessdharihe predeteranined serarationnt is meirpossibleforithet ed by
the spreader io wthout the spacing of the containers having to be a

predet er m r@ihliftlyppeader tp, pick bp bettacomtginesy, dxeit israt fossibdée forkhveight , one of

t he di sadvantages of the spreader disclosed in WD 97/39973 is that it

requires atyReBaKks ERbndasKivitt theBwizaotic apérures iRrebth ebmdirtng deacti vat ed
during use in order to couple and wuncouple the central tw stlocks to the

correspQndig; i stl ocks. 15 In accordance with the present
i nventi gn, S{'}ﬂg?éelﬁ%usquovi ded a lifting device conprising a body menber;

four inner pickup elenents novably nounted on the body nenber; two first
ext endabl e nenbers novably nounted on the body nenber for novenent between

From ¢ he' baRiPrvalianeH (2nd) REtEE BRENGSGTNONCHST AROZR AIHOI95 1 ext endabl e
menbers extend from opposite ends of the body nenber; two second
ext endabl e agjutiable, twinlié spreader imwhinkthe eenteatitwistiocks are movable relative
to each other to permit two end-to-end containers to be lifted by the spreader
10  without the spacing of the containers having to be a predetermined. Typically,
the spacing may be upto 5 feet. However, one of the disadvantages of the
spreader disclosed in WO 97/39973 is that it requires a mechanical locking
mechanism to be activated and deactivated during use in order to couple and
uncouple the central twistlocks to the corresponding outer twistlocks.
15
In accordance with the present invention, there is provided a lifting device
comprising a body member; four inner pickup elements movably mounted on
the body member; two first extendable members movably mounted on the body
member for movement between a first position in which the first extendable
20 members are not extended from the body member and a second position in
which the first extendable members extend from opposite ends of the body
member; two second extendable members, one second extendable member
being mounted on each of the first extendable members, and each second

extendable member being movably mounted on the respective first extendable

25  member for movement between a first position in which the second extendable



bei ng mounted on each of the first extendable nenbers, and each second

ext endabl e nenber bei ng novably nounted on the respective first extendable
25 nmenbewdor/6wovenent between a first position in which paESeex@sh

ext endabl e WO 01/62657 PCT/ SGOQ' 00030 3, member is not extended fromthe
first extendable menber and a second position in which the second

ext endabl e ne i s extended frogmt fi,rs ext endabl e, nenber, each
second ext RER Pé Sn‘?e‘?ﬂ?é‘& "Hgﬁfffﬁ%mtt&]ﬁ fh§t 'bcgac,bi Fe@?@n@ﬂgsﬁﬁaﬂ?ed adj acent
the end furthest fromthe body nenber when the 5 second extendabl e nmenber

is in the fosdion ipydiieh die SWH‘*E‘W'SW@’HEGT isrrxtenggdfrop Bedifght s are

fixedly coupled to one of the first extendable nenbers for novenent
t her ewi t h axterndebletembeneacimsecond ekigndablermeambesnhavingtwdl gutecpigslipd t o
the other of the first extendable nenbers. to Typically, the inner pickup

el ement s algferhbithyusteddiscdm théenddanieedtifioen the Body mdraibetabhen tgrber by
a link nmenber. Preferably, the Iink nmenber conprises an el ongate nenber

such assa radon@dktdtdaBtY mRiiisdr i §H iR & omBaIbsitidM; wher@ﬁlmbaéfrtﬁe%ner

substantlally constant position of the Inner pickup elenents relative to

th t

el arent o arisp ey BT OGN <TI0 ghs e Bfs? Bidemdaliy HRRRIerSIEE P e
k I ts f I th f t t endabl e penb

Tovably modoume Bemeit e fireter R REKRRBEEN Ty at»sqo{fE when the

ext endabl e nenbers to which the inne I ckup 20 el enents are flxedly

coupl ed ar &ouplede the@herﬁéh@fbﬁ,eﬂt?m%bﬂﬁ]me%b%up el enent s

10  Typically, the inner pickup elements are fixedly coupled to the respective first
extendable member by a link member. Preferably, the link member comprises
an elongate member such as a rod, bar or any other suitable means which
maintains a substantially constant position of the inner pickup elements relative
to the respective first extendable member.

15
Preferably, the inner pickup elements are slidably mounted on the body
member. Typically, the two inner pickup elements fixedly coupled to the same
first extendable member are movably mounted on opposite sides of the body
member. Typically, when the extendable members to which the inner pickup

20 elements are fixedly coupled are in the first position, the inner pickup elements
on eachside of the body member are adjacent to each other, and when the first
extendable members are in the second position, the inner pickup elements on

each side of the body member are separated from each other.



on each side of the body nenber are adjacent to each other, and when the
first extendable nenbers are in the second position, the inner pickup

el enent s vl o1/emsh si de of the body nenber are separated frowseexdosx her. WO
01/ 62657 PCT/ SGOQO 00030 4 Typically, the lifting device may al so conpri se
a control systemwhich controls novenent of the first extendabl e nenbers

and the second ext bl e, nmenbers such t hat nove of bqth of the first
xt endab! o I s T IRUB HRVICE A, 8 SCSOBIRI 6.4 GHARR) SSTRIMNGh antrols
symmetrical wth respect to a central axis 5 of the body nenber. However,
al t er nat i vénhgvement ¢f the disstisxéendatle marabenstanst thetsecpnd sxtendablecond
menbers may be asymmetric of the central axis of the body nmenber. This
woul d have mémbady sutratpat afoveenenttdf iboth efthedestaexdendable osembers and bothai ner
hel d i o between the outer pickup elenents or two containers held between

the outer dfitk&gBcoiEaRBhaBRIMEMDErS RESyrmelrital @AtRTBSHSCt a6 naartrdl ais! Y
with respect to the central axis of the body menber. Preferably, the inner

pi ckup el erg?@%é ?ﬁ &l e between a lowered position 15 in which they
nmay be engage a conta| ner to be lifted and a raised position in

which they wll not engage with a container. This has the advantage that
the lifting device nay be used to |ift a single container between both

sets of outer pickup ele nts wi t hout the inner el epent s
i nt erferlné"Q/W@Yﬁrtﬂ@eré‘éHY YnibfS PRSSi @twtfme&emgnt%ﬁﬁgﬁﬂﬁn ]I Dt he

first extendabl e nenbers is rmvablty coupl ed to the body
members may be asymmetric of the central axis of the body member. This

would have the advantage of permitting an operator to position a container held
10  between the outer pickup elements or two containers held between the outer
pickup elements and the inner pickup elements asymmetrically with respect to

the central axis of the body member.

Preferably, the inner pickup elements are movable between a lowered position
15 in which they may be engaged with a container to be lifted and a raised position
in which they will not engage with a container. This has the advantage that the
lifting device may be used to lift a single container between both sets of outer
pickup elements without the inner pickup elements interfering with the container
to be lifted.
20
Typically, each of the first extendable members is movably coupled to the body
member by a piston device which moves the first extendable member between
the first and second positions. Alternatively, each of the first extendable
members may be coupled to the body member by a chain drive mechanism or

25  any other suitable actuation means.



menber by a piston device which noves the first extendable nmenber between
the first and second positions. Alternatively, each of the first extendable
menber s ma@ obe6soupl ed to the body nenber by a chai n dri veCcveGbmwsm or 25
any other suitable actuation means. WO Ql/62657 PCT/ SGOQ' 00030 5
Typically, each of the second extendabl e nenbers is novably coupled to the

7 AR BB i 0D i

positions. Alternatively, each of the second extendabl e nenbers may be
coupl ed toﬂfsiee@emcéasl%@mqm@erfw §Phéﬂ@h\®me§hﬁ@'ﬁﬁb‘ﬁ/hl§? raabbgtaﬁﬁlva@ﬁ/@e or
any other suitable actuation neans. Preferably, the inner and outer pickup
el enent s cadripeitbe sacpndertendahlewheoiber betwelapthedfinsbart gagendiposifiensure in a
container to be lifted. Typically, the io projection is inserted into the

aperture amtermativelptcichdfitiod sbcor éxtehtiablepaeimbees may beocduplbé te thg ai ner
to the pickup elenent. Typically, the projection conprises a

non- cyl k ndirb & ctip@rrtasktendhtid enHIBEL bY & distoR Wavice! SrHif other shigdbie he
proj ection be Inserted into the aperture but rotation of the

nmay
projection_r IV the aperture prevents the projection being
W t hdr awn faFg'Lﬁq He'ﬁg%)gsr"ture. For is exanple, the projection my be of the
type commonly known as a "twi stlock”. Alternatively, the pickup elenents
may each conprise a hook or any other suitable nmeans for engaging with an

appropriate formation on an article to be lifted. 20 o o
Preferably, the inner and outer pickup elements comprise a projection which is

adapted to engage an aperture in a container to be lifted. Typically, the

10 projection is inserted into the aperture and then rotated relative to the aperture
to lock the container to the pickup element. Typically, the projection comprises
a non-cylindrical portion and the aperture is non-circular so that the projection
may be inserted into the aperture but rotation of the projection relative to the
aperture prevents the projection being withdrawn from the aperture. For

15 example, the projection may be of the type commonly known as a “twistlock”.

Alternatively, the pickup elements may each comprise a hook or any other
suitable means for engaging with an appropriate formation on an article to be
lifted.

20
An example of a lifting device in accordance with the invention will now be

described with reference to the accompanying drawings, in which:

Figure 1 is a plan view of a spreader with extendable members not

25 extended;



An exanple of a lifting device in accordance with the invention will now be
described with reference to the acconpanying draw ngs, in which: Figure 1
is a plawobeeeest a spreader with extendabl e nenbers not peBSesv@nsied; WO
01/ 62657 PCT/ SGOO' 00030 6 Figure 2 is side view of the spreader shown in
Figure 1; Figure 3 is a side view of the spreader show ng the right hand

extendable ne rs extended and e |eft hand extepdabl e nmenbers not
oxt endod: © Fi gurbioue 2 S seervia of e sOagRT SR 7 BIOW? TE qure 3: 8 Fi gure
5 is a cross-sectional view of the right hand half of the spreader show ng
a first nenber MdguEA Brasdeanew £f the spwagensbewing tbadight hapd @xtendabléions a
spreader engaged with a 20 feet container; Figure 7 shows the spreader

engaged with a 4ferbets exdendedand th&iefuhand extendableheeneendet extegdgdd wit h
a 45 feet container; 10 Figure 9 shows the spreader engaged with two

adj acent 20 feetFi?@r@M%iélpéﬂial arbsHaptibRallewsi Wiguraes; spr eader engaged with
two separated 20 feet <containers. 15 Figures 1 and 2 show a spreader 1

whi ch i ncludes &; z : £ LSt : i ch
3:1@9@’5 fdss egﬁlgﬁaly\hérzr\g r%‘ éﬁé?lgﬂgﬁ%&hﬁﬁﬁpﬁféﬁﬁeaée?"h' c

extend from opposTte ends of t two second extendabl e
menbers 5, 6 whig¢h ex fr f res Lve f] nbers 3, 4.
In the position Si‘ﬁ’é@@?é SR.?I |'H§'E?g§?§85§)geéag? ﬁg(afqoggonden@ﬁb@r%i eg’?enzgeeﬁ e not
extended fromt r}:e bod nber 2 and the seco,rp\j .
igure 6 shows a spreader engaged with a 20 feet container;
Figure 7 shows the spreader engaged with a 40 feet container;
Figure 8 shows the spreader engaged with a 45 feet container,;
10 Figure 9 shows the spreader engaged with two adjacent 20 feet
containers; and

Figure 10 shows the spreader engaged with two separated 20 feet

containers.

15 Figures 1 and 2 show a spreader 1 which includes a body member 2, two first
extendable members 3, 4 which extend from opposite ends of the body member
2 and two second extendable members 5, 6 which extend from each of the
respective first members 3, 4. In the position shown in Figures 1 and 2, the first
members 3, 4 are not extended from the body member 2 and the second

20 members 5, 6 are not extended from the first members 3, 4.

The body member 2 has four inner pickup elements 7, 8, 9, 10. The inner
pickup elements 7, 8 are slidably mounted on the rail 11 on one side of the body
member 2, and the inner pickup elements 9, 10 are slidably mounted on the rail

25 12 on the other side of the body member 2. In addition, the pickup elements 7,



20 nenbers 5, 6 are not extended fromthe first nenbers 3, 4. The body
menber 2 has four inner pickup elenents 7, 8, 9, 10. The inner pickup

el enent s WQ 0Bémse sl idably nounted on the rail 11 on one BCT8Gafo0le body
menber 2, and the inner pickup elenents 9, 10 are slidably nounted on the
rail 25 12 on the other side of the body nenber 2. In addition, the pickup

elenents 7, WO 01/ 62657. PCT/.S 0003 7.9 are connected to the fjrst
Torber 3 b B AONNGGEd 9 e TS RREDRT Sl ik mgs: T 13 ERBFCtRbk ADThEent s

8, 10 are connected to the first nenber 4 by link rods 14, 16

respect i velignerghkud elements Sk 1P aee eapngcied to thesfist meraker by ek redss i 4mrember
3 and nove with the first nenber 3, and the pickup elenents 8, 10 are

fi xed to 5 16hespectvielyreHieace Aharpickupvelemients 7he afe fised teethedirsimehdmsat3d at
the outer end of the second nenber 5 are two outer pickup elenments 17, 19

and the ouizpH rade Withtthe fBSaRBMbEEBDERd thpRKUPRISHER 8, HOCAreTixedasent s 18,
20. Each of the outer pickup elenments 17, 18, 19, 20 also io includes a

| ocati ng_ deNe fifst flembBP4 PRANLIIWIR thE FrstnembBRY. Shown on the  pickup

el ement 20 in Figure or reasons of clarity. Each of the pickup elenents

7, 8 9, 10, 17, 18, 19, 20 includes a tw stlock elenment 22 which can be

engaged with an aperture in a corner of a container to be lifted and

rotated to | ock and unl ock %hﬁ cont ai ner tg t he resgective i ckup el enent.
R bep;

15 I'n addi tosated adhemider e CHGERBATEET age W OHIBT HekUhved bet ween
a |owered position (shown by the position of the pickup element 9 in
Fi gure 2) &irmeatsrif,si&ianblia ouiar estohthensecans meokgs 6hasiwvn out@ri n Fi gure
2 pickup elements 18, 20. Each of the outer pickup elements 17, 18, 19, 20 also
10 includes a locating device 21. The locating device 21 is not shown on the
pickup element 20 in Figure 2 for reasons of clarity. Each of the pickup
elements 7, 8, 9, 10, 17, 18, 19, 20 includes a twistlock element 22 which can
be engaged with an aperture in a corner of a container to be lifted and rotated to
lock and unlock the container to the respective pickup element.
15
In addition, the inner pickup elements 7, 8, 9, 10 can be moved between a

lowered position (shown by the position of the pickup element 9 in Figure 2) and

a raised position (shown by the pickup element 10 in Figure 2).

20  The spreader 1 also includes three indicator lights, a green light 31, a white light
32 and a red light 33. These lights are used to indicate to an operator of the

status of the spreader 1.

As shown in Figure 4, the first extendable member 4 is movably coupled to the

25  body member 2 by a piston 23 which can be extended to the position shown in



20 The spreader 1 also includes three indicator lights, a green light 31, a
white light 32 and a red light 33. These lights are used to indicate to an
oper at or vob 01/62857 st at us of the spreader 1. As shown in Fipor/scdooonse first
extendabl e member 4 is novably coupled to the 25 body nenber 2 by a piston
23 which can be extended to the position shown in WO 01/ 62657

PCT/ SGOO' 00030 Fi gur .to sli the firsg extendabl e nenber .4 put of
the body it t0 SRl ephdshin diapbeth ot oP B TBMES 2 £ renber
4 in the extended position is shown in Figure 3. As shown in Figure 3, the
i nner pi ck§pleyiewerftthe spraadariigshqyyipg ghe Aest mgmben4 inihe epdended ppgiienhand
end of the body nenber 2 by extension 5 of the first extendable nenber 4
bei ng fi xeds slowhén Figure 3pi Ak showh émEigura 8, e innkeplokupr elerentsl0 A slidough
not shown in Figure 3 the inner pickup elenent 8 is also slid towards the

ri ght hand atord e ralilel 2oetiard® teetigttrhandesicdaof thélbdaly menibengimnextentiod
menber 4. Figure 5 shows the piston 23 retracted and so the nenber 4 is

not ext nd%@tﬁr%ﬁr@t Ehreriedle MRt 4t2t?1eeiﬂ§ figéd?o ﬂﬂ\ﬁﬁn‘n@? pEROP@lemERE16 bySt

ext endabl e nmenber 3 Is coupled to ody nenber 2 by another piston (not

shown) 30 tﬂp@}inl?ﬁ%oeﬁ'é.i (thhglhgb&%t Efg]‘;\% in @H@?%E%mﬁl@&e%ﬁ%ﬂf%\glgwy

nmenber 2 noves I nher emen 9 al'o ral
e e U Bl S R o505 Pk sl BRI By (1, oEore
A O anaion of the mamber 4. Figure  Shows e piston 23 refracted aid so the

member 4 is not extended from the body member 2.

10

In a similar manner, the first extendable member 3 is coupled to the body

member 2 by another piston (not shown) so that extension of the first

extendable member 3 from the body member 2 moves the inner pickup

elements 7, 9 along the rails 11, 12 respectively towards the left hand end of the

15 body member 2.

The second extendable member 6 is coupled to the first extendable member 4
by a chain drive mechanism which comprises a chain 24 which extends along
the length of the second extendable member 6 and which is entrained around a
20 gear wheel 25 and two fly wheels 26. The gear wheel 25 and the fly wheels 26
are mounted on the first extendable member 4 and the gear wheel 25 is driven
by a hydraulic motor (not shown) also mounted on the first extendable member
4. Hence, rotation of the gear wheel 25 causes the second extendable member
6 to slide in or out of the first extendable member 4 depending on the direction

25 of rotation of the gear wheel 25. In a similar manner, the second extendable



the I ength of the second extendabl e nenber 6 and which is entrai ned around
a 20 gear wheel 25 and two fly wheels 26. The gear wheel 25 and the fly
wheel s 26voar/@6spunt ed on the first extendabl e nenber 4 apdrsGer/@esr whee
25 is driven by a hydraulic nmotor (not shown) al so nounted on the first
ext endabl e nenber 4. Hence, rotation of the gear wheel 25 causes the
second ext endapl e_nenber out of the first extepdable
rerber 4 dEBURRERg ToRONPEddp te frss eXiendable SetRs B appbepcRRngbg o5, 1 n
a simlar manner, the second extendable WO 01/ 62657 PCT/ SGOQO' 00030 9
menber 5 i NRGNFNI¥H- to the first extendabl e nenber 3 by another chain drive
mechani sm Al though in Figures 3 and 4, the first extendable nenber 3 and

t he second 5 extendable nenber 5 are shown retracted and the first

ext endabl e nenber 4 and the second extendabl e nmenber 6 are shown extended,

a control hoegh it FRjureb Bnd @nthbffﬁstsé)&éﬁ@&jleh&ﬂbéfQ|a$1dtthé sesbrdsi on and
the retraction of the extendable nenbers 3, 4, 5, 6 d would normal |y

oper at e Sughudfinid Rrtbesh orEXhGDATEL 108 BRg e B bR B

retracted si nmul taneou e 10 second exten

cont ?Sfdsﬁéngﬁ%;ac%ﬁﬂd o st ?revﬁi%@mf‘éag%’ SRbfgfoiaidh 1
psi 11 oni nd KON LNACTPTEBRSE DDA A a) SHienBiat B30 M SHACURR B i 1

relative to central aX| s 30 of the body nenber 2. In use, the spreader

woul d be cexterstable memberst3, dsion§ andiwoulg nesmady eperatasuchdhatithedirstsed t o

| ower the spreader 1 into engagenent with a container and to lift
extendable members 3, 4 are extended or retracted simultaneously and the

10 second extendable members 5, 6 are extended or retracted simultaneously.

However, it is possible that the control system may be modified to permit
asymmetric extension and retraction of the movable members 3, 4, 5, 6 to
permit asymmetric positioning of a container (or containers) lifted by the

15 spreader 1 relative to central axis 30 of the body member 2.

In use, the spreader would be coupled to a hoist using lifting holes 34. The
hoist is used to lower the spreader 1 into engagement with a container and to lift
both the spreader 1 and a container locked to the spreader 1. With both the

20 first extendable members 3, 4 and the second extendable members 5, 6
retracted to the position shown in Figures 1 and 2, the spreader 1 may be
engaged with a single 20 feet container, as shown in Figure 6. Prior to lowering
of the spreader 1 onto the container 35, the inner pickup elements 7, 8, 9, 10
are moved to the raised position. As the spreader 1 is lowered by the hoist, the

25 locators 21 locate over the corners of the container 35 to aid positioning of the



both the spreader 1 and a container |ocked to the spreader 1. Wth both the
20 first extendable nenbers 3, 4 and the second extendabl e nenbers 5, 6
retract edvoo1/6287 positi on shown in Figures 1 and 2, the speraderooddoray be
engaged with a single 20 feet container,,as shown in Figure 6. Prior to

| owering of the spreader 1 onto the corfai ner 35, the inner pickup

el enents 7, em)edt th ai sed i ti As the spreader 1
s T over ed Shieadss hovethe RRtaner Sk s s I nASHocvE efadd i G ¢ he
container 35 to aid positioning of the WD 01/ 62657 PCT/ SGOO' 00030 10
spreader 1apgeiurenis eantt af therfoascaners efiiie coREAINGE 321 ocks 22 engage in
tw stlock apertures in each of the four corners of the container 35. Wen

the green light 31 is illumnated this indicates to an operator that the 5
tw stlocks are in the unl ocked position. Wien the spreader is |anded on the

cont ai ner tiiReiiihd grédrolight3 islilluminaiidemid indicatdscrt £n bpeéiatdh@asiecader has
| anded on the container 35. Therefore, when the operator sees the white

light 32 | ERELFe it the. m@&l@d%oéi\?e apentth sEY\éa?ﬁér%ka%d%a 6n°1hre°t ate

€
themtoth ed position. Wen tw stlocks 22 are 1nth ocked

position, the r h ) at or
Phat the cSnDiE: hedvhe’ @%@B’rﬂe‘rhtﬁiﬂaq?%ﬁo @s KRG 1A IHE BhRdel i TR
second extendabl e nmenbe 6,. nai ar the fi rs ext end menber s
3, 4 in t hOMbR ORRIRRE girﬁrrfe Jor sees ihe WokS JoBheR: < A
9, 10 in the raised posrtron Feiﬂl\é:)'reapler 1 can be used to {)rck up
si ngl e 40 filbwoinatttag peeraer a@tug eitwistipgks 82 to rgdatesthesn o r@dgph@dthe
first extendabl e sections 3, 4, the spreader 1 may be
position. When the twistlocks 22 are in the locked position, the red light 33
10 illuminates. This indicates to the operator that the container 35 is secured to

the spreader 1.

By extending the second extendable members 5, 6, maintaining the first
extendable members 3, 4 in the non extended position and the inner pickup
15 elements 7, 8, 9, 10 in the raised position, the spreader 1 can be used to pick

up a single 40 feet container 36 as shown in Figure 7.

By also extending the first extendable sections 3, 4, the spreader 1 may be
used to pick up a single 45 feet container 37, as shown in Figure 8. Figure 8

20 also shows how the inner pickup elements 9, 10 move to the separated position
when the first extendable members 3, 4 are moved to the extended position by
the pistons 23. The inner pickup elements 7, 8 on the other side of th ebody
member 2 will also move to the separated position, simultaneously with the
inner pickup elements 9, 10.

25



used to pick up a single 45 feet container 37, as shown in Figure 8. Figure
8 20 al so shows how the inner pickup elenments 9, 10 nove to the separated
posi ti on woheeeshe first extendable nenbers 3, 4 are npoveBCT/SGOh@osxt ended
position by the pistons 23. The inner pickup elenents 7, 8 on the other
side of th ebody nenber 2 will also nove to the separated position,

simul taneoysly with the, inner ,picku | eme 9, 10, .25 0l/ §2657

T seour o003 OPeietet Wishes B PiebhS WE aBlRRBl 6F et NIRRT B A AN ket
cont ai ners 35, as shown i igure 9, the second extendabl e nenbers 5, 6

F
are ext endddggied.ithe SPPPB‘E ext%n%@ﬁfpame@h%ﬁ@eﬁér@. extended and, the first t he non

extended position, so that the inner pickup elements 7, 8, 9, 10 are
adj acent t extendabde mambens JHddats moyved tethe nomextepded posdiosnsatisatthes, 9,
10 are noved to the | owered position. Therefore, when an operator |owers

t he spreadénndr sickup tleemema7agnes $0 ake atjacemtoadachbthlt plreaddeod, shé7, 19
and the inner pickup elenents 7, 9 engage with the left hand container 35

and t he5°Utiﬁﬁ%rpdi8lhﬁpeféh?‘éfﬁ§'t7§81§; 1@9@@1&@@% ke Riwetbd pdRitioR el"Ff‘é‘r%ﬁ)r@; 10

engage with the right hand contai ner . en the tw stlocks 10 22 are all
i nserted in ' | . o] he
cont ai ners v%rger{ ?ﬁé’?}gg"“r}gﬁ"g‘{eﬁt&% ?%}q%@%ﬁ@ﬁté}H{{éorggmteg:szggr@%3@&9% t he
respective _.pick el t e, Wwhen an erat o. ifts the, spr er 1,
e’ spr caddickip By 77, Toehoghe bt BB ABTRIS e Pb3ee Wi the TEhe
operator then wi shes to _separate the two 20 feet containers 35 during the
i fting opdraad eantaiper Raandribe oater piekynr elementa 8t A apddheinnaidickuix i ng
operation with

elements 8, 10 engage with the right hand container 35. When the twistlocks

10 22 are all inserted into the respective twistlock apertures on the tops of the
containers 35, they are rotated to lock both the containers 35 to the respective

pickup elements. Hence, when an operator lifts the spreader 1, the spreader 1

will lift both of the 20 feet containers 35.

15 If the operator then wishes to separate the two 20 feet containers 35 during the
lifting operation so that they are positioned at the end of the lifting operation with
their adjacent ends separated from each other, the operator can activate the
control system to extend the first extendable members 3, 4. This extension of
the first extendable members 3, 4 simultaneously moves the inner pickup

20 elements 9, 10 away from the central axis 30 of the body member 2 and also
moves the outer pickup elements 17, 18, 19, 20 by the same distance. This
occurs automatically, without any locking mechanism being required to be
activated to fix the inner pickup elements to the outer pickup elements. This

causes the two 20 feet containers 35 to be moved to the position shown in



their adjacent ends separated from each other, the operator can activate
the control systemto extend the first extendable nenbers 3, 4. This

ext ensi owo@bh1/6268 first extendabl e nenbers 3, 4 sinmultanepasbgommss t he

i nner pickup 20 elements 9, 10 away fromthe central axis 30 of the body
menber 2 and also noves the outer pickup elenents 17, 18, 19, 20 by the
sanme distance. This C s automatical [y, w thouyt. any | ocki ng nmechani sm
el ng r equiisirer) BevREahS sireb endSof e e eintangR preTertaied oM ho
outer pickup elenents. This causes the two 20 feet containers 35 to be
noved to t®@cpedhei.on shown in WO 01/ 62657 PCT/ SGOO 00030 12 Figure 10 in
whi ch the adjacent ends of the two containers are separated from each
other. Simlarly, an operator can use the spreader 1 to pick up two
separated 5 containers 35, as shown in Figure 10 and nove the containers 35

until the diggbng fndperter @&l asette §sregash & pick uptves ated Figure 9. In
addition, the first and second extendabl e nenbers 3, 4, , 6 can be noved

to, | Nt 8" MedhRlifeRO Lol PPt lird o GRAADREIE Glnablesstirphecs. Al so

the 1o Sprea esl gne a | onger body onger first

oi ok up coftaraarsi aRrtiergrShel as BT PRERR . "The 1 nventi on has
t he advantage that by using two extendabl e nenbers 15 on each side of the

body nenber 2, it is possible to have an arrangenent in which the
respective inner pickup elenments are fixed to one of the extendable
menber s so Inaddition, the first and sesand gxtendableemambech dnftcal 6 cag bergowed to
unl ocki ng

intermediate positions to pick up containers of different sizes. Also, the

10  spreader 1 may be designed with a longer body member 2, longer first
extendable members 3, 4 and/or longer second extendable members 5, 6 to

pick up containers which are longer than 45 feet.

Hence, the invention has the advantage that by using two extendable members
15 on each side of the body member 2, it is possible to have an arrangement in
which the respective inner pickup elements are fixed to one of the extendable
members so that it is not necessary to have a mechanical locking and unlocking
device to couple and uncouple the inner pickup elements to and from the outer

pickup elements.



device to couple and uncouple the inner pickup elenents to and fromthe
outer pickup elenents. WO 01/ 62657 PCT/SGOQ 00030 13 CLAIMS 1. Alifting
devi ce com@oi/elieny a body nenber; four inner pickup el enenpeT/SGuv@bioy
nount ed on the body nenber; two first eﬁgendable menbers novably 5 nounted
on the body nenber for novenent between'a first position in which the
first extendabl e nenbers are not exte&ﬂgﬁggron1the body nenber and a

second position in which the first ex | e menbers extend from opposite
ends of the body nenber; two second extendabl e nenbers, one second

ext endabl e nmenber bei ng nounted on each of the first extendable nmenbers, to
and each second extendabl e nenber bei ng novably nounted on the respective
first extendabl &\ lifindeievicercomprisiegta boetywaember;ffousinneo pidkuprelementshi ch t he
second extendabl e nenber is not extended fromthe first extendable nenber

and a seconRforMsy FiduhtédoWthé Boll{ ensriben dwe fif i dabie rieehbérs mevatspded
fromthe first extendabl e nenber, each second extendabl e nenber 15 havi ng

two outer %(?Lﬁll{ed %'netﬁE’Hg?lyreHﬂlggﬁ)%ﬁ fc?rqvhg&&%ntt bweRf d st E§§i%igé Irn;? Wohﬁla’p body

nmenber Wwhen e seco : I'e menber I's In the seco
A T e e U R el S
pi ckup elenments are fixedly coupled to the other of the first extendable
merber s. 2690nd,poskien i Wik the et exiandgblesnemaers aXteRAdiasm APRSEHE of t he
ner e Cklgr)\ds of the body member; two second extendable members, one second
extendable member being mounted on each of the first extendable members,
10 and each second extendable member being movably mounted on the
respective first extendable member for movement between a first position in
which the second extendable member is not extended from the first extendable
member and a second position in which the second extendable member is
extended from the first extendable member, each second extendable member
15 having two outer pickup elements mounted adjacent the end furthest from the
body member when the second extendable member is in the second position;
wherein two of the inner pickup elements are fixedly coupled to one of the first
extendable members for movement therewith and the other two inner pickup
elements are fixedly coupled to the other of the first extendable members.
20 «
2. A lifting device according to claim 1, wherein each of the inner pickup

elements are fixedly coupled to the respective first extendable member by a link

member.



el ements are fixedly coupled to the respective first extendable nmenber by a
link menber. WO 01/62657 PCT/ SGOQO' 00030 14 3. A lifting device according

to cl ai mwQowkessei n the |ink nmenbers each conprise an el pagaGe/omsber, one
end of each el ongate nenber being connected to the respective first nenber
and the other end connected to the resgicti ve inner pickup elenment. 5 4. A
lifting device according to any of the preceding clajns, wherein the inner
pi ckup el erfent s Aulfting|deyigs 3caerding da Clﬂ‘(?'t%é’v']ﬁfﬂw inetipkmembgarg eagh ng devi ce
according to any of the preceding clains, wherein the two to inner pickup

el enment s f iceetfinsecanuplongatememberaare end of eagh elengste mamberbeing novabl y

nmount ed on opposite sides of the body nenber. 6. A lifting device according

to cl ai m 5conhectedrtotthe respetiveifiestunemberand she otherleddscompestedietothet he body
menber are adjacent to each other when the first 15 extendabl e nenbers are

in the firsgsRQsiveiiRRer GiBRuRERNSERar ated from each other when the first
ext endabl e nenbers are 1 n the second position, 7. Alifting device

accordi ?g to any of the preceding clains, further conprising a control
systemto control the novenent of the first extendable 20 nenbers and the

second extendabl e .menbers. 8. Aliftin vice according ta claim?7,
wherei n & hé- cont BMGyEdR 2serinn & o e" fis, Blkchtri cinfs mherBeendabi o
menbers and t he second extendabl e nenbers so that the novenment is

symet ri caliNgrtRickwsplepents age gligatiymospted g the body member.

5 A lifting device according to any of the preceding claims, wherein the two
10 inner pickup elements fixedly coupled to the same first extendable member are

movably mounted on opposite sides of the body member.

6. A lifting device according to claim 5, wherein the inner pickup elements
on the same side of the body member are adjacent to each other when the first
15 extendable members are in the first position, and are separated from each other

when the first extendable members are in the second position,

7. A lifting device according to any of the preceding claims, further
comprising a control system to control the movement of the first extendable

20  members and the second extendable members.

8. A lifting device according to claim 7, wherein the control system controls
the movement of the first extendable members and the second extendable
members so that the movement is symmetrical with respect to a central axis of

25 the body member.



25 the body menmber. WD 01/62657 PCT/ SGOQ' 00030 15 9. A lifting device
according to clains 7 or claim@8, wherein the control system can control
t he movemvedbr/afest he first extendabl e menbers and the secpadsesv@nsiabl e
menbers so that the novenent is asym*retrgcal with respect to a central
axis of the body nenber. 5 10. A lifting device according to any of the
preceding clainms, wherein the inner pickup elenments are vabl e between a
| oner ed podhti oﬁ|'m”9ﬁeﬂwqmrd'ﬁﬁ§oﬁg'@ﬁ Helaip ehwhereinthg rentrely be
lifted and a raised position. 10 11. A lifting device according to any of
t he pr ecedisygtenh sansonttpktihei moemantef thetsstiextendable ermbers s is
novably coupled to the body nenber by a piston device which noves the
first exterdabhe extonabldmiewimTs sbehéi thetmavemestis@sgnpostricabwigh 15 12. A
lifting device according to any of the preceding clainms, wherein each of

the second rgxeidahl @ntRIMBgRIsOf itise BBYRPhemBOUP! €d to the respective first
ext endabl e nenber by a chain drive nechani sm which may be activated to

drive the second extendabl e menber between the first and second positions.
20 13. lifting device according to any of the preceding clains, wherein

the inner ,and outer pjckup el ements conptise a projection which is adapted
to engage @n a&b‘iﬁugé"‘%"weaﬁ%’m'%ﬁﬁ%?"ﬁ'??ﬁée PWFB@ Gidims, Wherein the
inner pickup elements are movable between a lowered position in which they

may be engaged with a container to be lifted and a raised position.

10 11.  Alifting device according to any of the preceding claims, wherein each of
the first extendable members is movably coupled to the body member by a
piston device which moves the first extendable member between the first and

second positions.

15 12.  Alifting device according to any of the preceding claims, wherein each of
the second extendable members is movably coupled to the respective first
extendable member by a chain drive mechanism which may be activated to

drive the second extendable member between the first and second positions.

20 13. Alifting device according to any of the preceding claims, wherein the
inner and outer pickup elements comprise a projection which is adapted to

engage an aperture in a container to be lifted.



