WD 03/ 099699 PCT/ S&2/ 00085 A System for Handling Contai ners Background
and Field of the Invention 5 This invention relates to a system for

handl i ng wonBawswes, nore particularly but not excl usivelpcr/Semw/obmadl i ng
two containers sinultaneously. Systens for handling goods or freight
containers generally conprise a netal firame (comonly known as a
"spreader") attached to a hoist. The spreader is 10 | owered by the hoi st
onto the top surface of the Sygstem fier HandlingC@etaindéye cont ai ner at each of
its four corners. Conventional spreaders generally only Iift a single
contai ner. The spreader engages with the contai ner at each of the four
corners using pickup elenments known as tw stlocks. Each tw stlock | ocates

in a hole \r ainer. After being located in the

hol es, theB kGREA '_e'emogfthgqn é)r{-fgt?'-o | ock the container to be lifted to
the spreader. The spreader can then be lifted by the hoist with the
container attached. This enables the container to be transferred from one
| ocation to another |ocation, such as between a dock and a ship or between
ground focabhisda¥entiar relatesttoahsystedt for figading cont@inars, enoge partitularly but
transportation vehicle. Wen the containers are 20 appropriately

posi ti onednot éxclusivaly| foc lhandlisg @ gestainessnsirheitaresieBt i ve holes in the
container and the systemis free for the next handling operation. To
enhance the functionality of the system a rotation device, comonly known
as a rotator, may be arranged to rotate the spreader during the lifting

oper at i on, sySBrics kA LSRRG od AR CEREHA HabBth 3 IS,
Its desi gnﬁ‘ér%% Jc%%%tw'or?lr)]/' kAor\}vnagglg I‘s%r}éaéehre) ét?ééﬂe%{ toI &S] I%f&' %%lel Q/preader is

10 lowered by the hoist onto the top surface of the container and engages the

container at each of its four corners. Conventional spreaders generally only lift a
single 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 hdles, the
15 twistlocks are rotated to lock the container to be lifted to the spreader. The
spreader can then be lifted by the hoist with the container attached. This
enables the container to be transferred from one location to another location,
such as between a dock and a ship or between ground locations, such as from
a storage position to a ground transportation vehicle. When the containers are
20 appropriately positioned, the twistlocks disengages from the respective holes in

the container and the system is free for the next handling operation.

To enhance the functionality of the system, a rotation device, commonly known
as a rotator, may be arranged to rotate the spreader during the lifting operation.

25 This allows the container to be orientated to a suitable position before placing



equi pped with neans to adjust the position of the rotator with respect to

the container being lifted. This allows the systemto adjust the centre of
gravity oWwo a3ledddy fti ng operation especially for a contai reT/Sgozkosseven

| oads. 5 In recent years twinlift spreaders have been devel oped which are

capable of handling two 20 feet containers in end-to-end relationship

si mul tanepusly. One such spreader is described in an international patent

appl i cat i othenoontaiDerQdrit6 2i6s debignaterd fcationt Irapalditioantthe Setdton i BRI .
however, can only 10 nmanage two 20 feet containers sinultaneously or a

singl e 40 eguipped &fith nfedHsAtd 8L tREHpoRMBNL biThe Etﬁ%?‘iig@? rB8pd 9o t

, e
configuration® and length of the spreader extensions, I'sS not agapt ed

for liftin : N [ ; r r ue to the
engi neeri n%@%ﬁ%ﬁ?ﬁ‘@%ﬁg @grrbg{oﬁvg’n@fa @Siﬁﬂqgﬁdééﬁeﬁﬁg é&ﬁ%g?%w%qj with
a rotation dg l.ce an(%l thus are intended. for |ifti r‘% 15 contai ners having
a single ofl& \Fﬂ"?ﬁ PR atiep&spenialy £pisd coRtained MilhodRayel 19gdsem usi ng two fi xed
| ength spreaders for |lifting two 40 feet containers sinultaneously and in
parall el but this systemis only adapted for lifting containers sinmlar to
its fix frame length, and it cannot |lift 20 containers |ess than or nore

than its finxrdoentnyebentwinlifii spneaders epdvec begn tdeeelopedewtishs areTbepatilerdsf,
during a lifting operation where there are different sizes of containers

in a consi gaweing, W20 Sestesitamerd In ehd&ehd rBRtbABhRCAMUIANEDEsly. One
appropriate type, which can be a tedious and tine-consum ng process.

05 099555 K SFAAPAORS el o B AL R 008 10 AECC °
di sadvant 282657 by the present applicant. Such a spreader, however, can only
10 manage two 20 feet containers simultaneously or a single 40 or 45 feet
container at any one time, depending on the configuration'and length of the
spreader extensions, but is not adapted for lifting two 40 feet containers
simultaneously. Further, due to the engineering complexity considerations, such
spreaders are not fitted with a rotation device, and thus are intended for lifting

15 containers having a single orientation.

There has also been proposed a system using two fixed length spreaders for
lifting two 40 feet containers simultaneously and in parallel but this system is
only adapted for lifting containers similar to its fix frame length, and it cannot lift
20 containers less than or more than its fix frame length without replacing the
spreaders. Therefore, during a lifting operation where there are different sizes of
containers in a consignment, the spreaders will have to be replaced to the

appropriate type, which can be a tedious and time-consuming process.



Sunmmary of the invention 5 In a first aspect of the invention, there is
provided a system for handling containers each having a length direction
and bei ngwofo3@pdeberi ng | engths in that direction, the sy®CarRGioomsssi ng: a
nmounting franme; 1o a spreader having a main axis and supported fromthe
mounting frame; and two extension devices, each extension device having a

| ongi tudi nal axis and adapted for connection to a container having a

| engt h di rieds amobjeet af tral inventidreto provie adiystem fori lendling coptaaserwhigs! udi ng
connection nmeans for rel easably connecting the 15 spreader selectively to

at | east ofgp8S at @ggt%é@fgﬁ&el(ggga\}br@é%@é;ti on of the container parallel
to the main axis of the spreader, or to the extension devices wth the

ext ensi on devi ces side-by-side and the main axis of the spreader
transverse to the longitudinal axis of both the extension devices. 20 An

advant age §f the inyention.is that the system can be adapted to handle two
cont ai ners—%@ﬂﬂﬂ@gﬁﬁa@@ﬂ@ng the two extension devices without replacing
the spreader. Typically the connection nmeans includes, in order along the
main a¥is of the 25 spreader, a first pair of pickup elenents, a second
pair of pickup elenents, a WO 03/099699 PCT/ SG02/ 00085 4 third pair of
pi ckup el eémeat firsarapact ofirthe paentiof, therkuis proafdad s sysin ol rhavidlingi ckup
el enents being arranged on respective sides of the nmain.axis of the
spreader, o¥maiABys A6 RRUIPANE Terdth TRieREbh WdYbEIRG of &liffedaP lshgtii e fARD! e:
direction, the system comprising:
a mounting frame;
10 aspreader having a main axis and supported from the mounting frame; and
two extension devices, each extension device having a longitudinal axis and
adapted for connection to a container having a length direction parallel to the
longitudinal axis;
the spreader including connection means for releasably connecting the
15 spreader selectively to at least one container with the length direction of the
container parallel to the main axis of the spreader, or to the extension devices

with the extension devices side-by-side and the main axis of the spreader

transverse to the longitudinal axis of both the extension devices.

20  An advantage of the invention is that the system can be adapted to handle two
containers simultaneously using the two extension devices without replacing the

spreader.

Typically the connection means includes, in order along the main axis of the

25 spreader, a first pair of pickup elements, a second pair of pickup elements, a



(i) to a single container by neans of two said pairs of pickup elenments, 5
(ii) to a first container by neans of the first and second pairs of pickup
el enent s warnd/ovwoa second cont ai ner by nmeans of the thirdpramddoonedsh pairs
of pickup elements, and (iii) to a first of the extension devices by nmeans
of the first and second pairs of pickup elenments and to a second of the
ext ensi on, devices by neans of the third 10 and fourth pairs of pickup

el enent s. tRirdfpairadfl pickuphelefrients anda fbarthtpainsfipickupf elphdntd edcpneit of ar e
relatively novable along the main axis; the first and second pairs of

pi ckup el esiEKliSeRmterits baingVariing é@oﬁ%@é@a‘cﬂvéﬂsw& dflige fménﬂ XK %fth@”d the

third and fourth pairs of plckup el enments are relatively novabl e al ong the

mai n axi s; dlfferlng
Tangt hs. by Feang ep P e %?8 458 %lﬂ'%%@el%S%%Rﬁéﬁ‘i%ci?@%t

means of t e first and eco a rs nts, means of t he
third and $olft 851 FQN ”?5 SaB?QﬁMEa%f&”ﬁcﬁfﬂ”ﬁ?L&p elp %/ngl e

contai ner gperation, the first and fourth pairs of pickup elenents are
used wHer e@gtor%flr&t\ﬁpﬁtamertbw@aa@mme firsé and second @ae of pickuarelementsd  and
fourth pairs of pickup elenents are used. In addition, the first and second
pai rs of pangkiopa seesmhtentaimer dlysoneams/abihe thiZ&ahdgeunlerpa&ls@i%dldmp mai n axis
relatively to the third and fourth pairs of pickup elenents, whereby when

the first alegepecamd pairs of pickup elenments are WO 03/ 099699
PCT/ S@G02/ 00085 5 connected to a first container, and the third and fourth

pairs of e(hgcon s%ﬁhe%?%?%%r?geieeébfﬁégﬂg &QHE%'ré'tea{nd Lrpsitd e of the

first and cont al ners
pickup elements and to a second of the extension devices by means of the third

10  and fourth pairs of pickup elements.

Preferably, the first and fourth pairs of pickup elements are relatively movable
along the main axis; the first and second pairs of pickup elements are relatively
15 movable along the main axis; and the third and fourth pairs of pickup elements
are . relatively movable along the main axis; whereby the spreader is
connectable to containers of differing lengths by meéns of the first and fourth
pairs of pickup elements, by means of the first and sécond pairs of pickup
elements, or by means of the third and fourth pairs of pickup elements.
20  Normally, for single container operation, the first and fourth pairs of pickup
elements are used whereas for twin lift operation, the first and second, and third

and fourth pairs of pickup elements are used.

In addition, the first and second pairs of pickup elements are also movable
25 together along the main axis relatively to the third and fourth pairs of pickup

elements, whereby when the first and second pairs of pickup elements are



5 Preferably, to vary the spacing between the two containers, the spreader
includes two first extendable nenbers novable parallel to the main axis of
the sprewdan/obavyeen a first position in which the first pettssvdatiise
menbers are not extended and a second position in which the first

ext endabl e nenbers are extended, and tsw second extendabl e nmenbers, each
second extendable i o nenber being nounted on a respective one of the first
ext endabl ecomigbydsto anfirstresatdiceralandgthehidirdesme ¢durtte phirs sof esremtlare
menber parallel to the main axis between a first position in which the

second ext&abled 1R8N E cOMaine? XhansR@idg OMhERst SisPesEdNEchhtafers

ext endabl e nenber and a second position in~ which the second extendabl e
menber is £§§% qubEron1the respective first is extendabl e nenber, the
first pair gic up el ements being connected to a first of the second

ext endabl e nmenbers, the second pair of pickup elenents being connected to
the correspondi ng one of the first extendable nenbers, the third pair of
pi ckup el ements bei ng connected to the other of the first extendable

nenber s, anigfenablyi dar varypihe sraciclbgbvesribat W «IonRinermelbeegPiegdene
other 20 of the second extendable nmenbers. Preferably, the second pair of
pi ckup el enelatss itwoifinsteextenedablpasémbers melvablevearbliel tocthierrmsimoaxis g tiee of
the first extendable nenbers in the direction parallel to the nmain axis of

the spread@jreadiérenétiicded Pfitst pakitidhGl Which EHEERsS ekiendable eresbré@re HP99699
PCT/ SG02/ 00085 6 position relative to the other of the first extendable

A Ler nat | VeIt gt #FELorke oA Porifon if e BERIBL Suchaddie EERN e i ve

fjiortefgtei oﬁ %&{eé éscgfgglgnt%voons%cg;\dtg)?tealdgglte %Xetm nquplegcﬁersrg%nsd 'e%érbc?able

10 member being mounted on a respective one of the first extendable members
and movable along the respective first extendable member parallel to the main
axis between a first position in which the secdnd e}(tendable member is not
extended from the respective first extendable member and a second position in
which the second extendable member is extended from the respective first

15 extendable member, the first pair of pickup elements being connected to a first
of the second extendable members, the second pair of pickup elements being
connected to the corresponding one of the first extendable members, the third
pair of pickup elements being connected to the other of the first extendable
members, and the fourth pair of pickup elements being connected to the other

20 of the second extendable members.

Preferably, the second pair of pickup elements is in a fixed position relative the
corresponding one of the first extendable members in the direction parallel to

the main axis of the spreader, the third pair of pickup elements is in a fixed



the main axis of the spreader, the third pair of pickup elenents is novable
relative to the other of the first extendable nenbers in the direction
paral | el wo o3tobgorai n axi s of the spreader, whereby the spaa/se2ibasdeen t he
first and second pickup el enents, and between the third and fourth pickup
el ements, can io be varied independently of the extension of the second

ext endabl e nenbers relative to the first extendable nenbers. Typically,

t he syst enpositiomaelativapoi thesother of 4bé difstdextendabliet mendxbrs dntthe diramtiohi ng
frame and supporting the spreader, the rotation device being 15 operative
to rotate phallebtocthdenaineldxdd oMbetgpréddernounting franme. In this case,
preferably, the spreader includes one or nore guide rails, and the

rotation device is connected to the guide rails slidably thereupon. The
novenent of the rotation device on the guide rails provides centre of

gravity 20 ' n i j en the main. axi s of the
nount i ng f'ﬁ\g%gléﬁ{s/g@l %hea%&(?rn?e%% @ﬁiﬁml""\éﬂ@ﬁé H@@%p@y&%&reﬁ 'Vtehté?stﬂﬁunti ng
franme is relatively small, .since it i,s, highly desirable that the centre of
gravity of QHS réQTPQﬁoOfctBﬁt{gYFh§¥t§”d?€|ﬁa'|g}$§¥ttﬁr$ dethg diregtipn nasalifditpzont al
area defined by the nounting frame. 25 WO 03/099699 PCT/ SG02/ 00085 7
Bri ef Deschtiepfiaim axis ohdherspipadgey, the dhirdranais obfpickup elevesnts da mbvablaow be
descri bed, by way of exanple, with reference to the acconpanyi ng draw ngs,
in which: refatiegtor thelother af pies fipst @xteredablemerhbersfinrthe dirdetidhpralidftot he
invention which illustrates a systemfor handling containers which
conpri ses fhe main axis of the spreader, whereby the spacing between the first and
second pickup elements, and between the third and fourth pickup elements, can
10  be varied independently of the extension of the second extendable members

relative to the first extendable members.

Typically, the system further comprises a rotation device attached to the
mounting frame and supporting the spreader, the rotation device being

15 operative to rotate the spreader relative to the mounting frame.

In this case, preferably, the spreader includes one or more guide rails, and the
rotation device is connected to the guide rails slidably thereupon. The
movement of the rotation device on the guide rails providés centre of gravity
20 adjustment, as is particularly useful when the main axis of the mounting frame is
in an orientation in which the extension of the mounting frame is relatively small,
since it is highly desirable that the centre of gravity of the system and containers

remains directly under the horizontal area defined by the mounting frame.

25



spreader arranged to lift a 20 feet container; Figure 2 illustrates the
systemof Figure 1 arranged to lift two 20 feet 10 container

si mul t anewsl3y9Iby gure 3 illustrates the system of Fi gure PETvGIRA0085t he two
20 feet <containers are spread longitudinally; Figure 4 illustrates the
systemof Figure 1 arranged to lift a 40 feet <container; 15 Figure 5
illTustrates the systemof Figure 1 wherein two extension devices are
attached t BriehBeseriptipneof the Dramindsng two 40 feet containers

sinmul taneously; Figure 6 illustrates the systemof Figure 5 wherein the two
40 feet containers are spread laterally; 20 Figure 7 is a perspective view
of a second enbodi nent of the invention which illustrates a systemfor

handl i ng cERibAdIREStsEN Bl ﬁQ@ﬂWdrﬁWﬂl AowHe BRgEH ?‘arﬁ" YeyRnZero
gap between containers in It he | at er al wdl rectlé\f:)%&fracg}nsv& se B e axi s

w0 03/ 0000Be- et 8% abodhbael SAuPES A S o5 ¢ thityi[“eﬁf 01|‘: Boure 7

arranged to |ift a 20 feet container; Figure 10 illustrates the system of
Figure ¥ arranged to |ift a 40 feet container; 5 Figure 11 illustrates the

systemof Figure 7 arranged to lift two 20 feet containers in an
end-t o- end rel atigursHi [ @ perspective view of a first embodiment of the invention

which illustrates a system for handling containers which comprises a
spreadér arranged to lift a 20 feet container;
Figure 2 illustrates the system of Figure 1 arranged to lift two 20 feet

10 container simultaneously;

- Figure 3 illustrates the system of Figure 2 wherein the two 20 feet
containers are spread longitudinally;
Figure 4 illustrates the system of Figure 1 arranged to lift a 40 feet
conta.iner;

15 Figure 5 illustrates the system of Figure 1 wherein two extension devices
are attached to the spreader for lifting two 40 feet containers
simultaneously;

Figure 6 illustrates the system of Figure 5 wherein the two 40 feet
containers are spread laterally;

20 Figure 7 is a perspective view of a second embodiment of the invention
which illustrates a system for handling containers which comprises a
spreader adapted to achieve a zero gap between containers in the lateral
direction transversely to the axis of the mounting frame;

Figure 8 is a side view of the system of Figure 7;



Figure 12 illustrates the systemof Figure 11 wherein the two 20 feet

containers are spread longitudinally; Figure 13 illustrates the system of
Fi gure 7 wioaB®pstwo extension 10 devices are attached tedissogpomsader for
lifting two 40 feet containers sinultaneously; and Figure 14 illustrates

the system of Figure 13 wherein the lat&ral distance between the two 40
feet containers_js adjusted to achieve a zero g%p. 15 Detail ed Description
of the Preferr digemillustratesathe systeamsddriger 7ofarmanged nivelit 20 feethown
in Figure 1, which illustrates a system 1 for handling containers. The
system 1l is arrcorgeidero |ift a 20 feet by 8 feet container 2 and conprises
a nounting frane 3, a rotation device 4 attached 20 to the nounting franme 3

and a spreader BigaHpror flgstratest the Eytaini 6N FilRiE CE a‘}rangBﬂp;cPﬂh'é’ 400 fiset

nmounting frame 3 is of a rectangul ar shape and conprises four lifting

hol es 3a, 3b,3c,&9ﬁa|‘ﬁ%9h hol e di sposed at one of the four corners of the
frame 3 to allow hoisting of the system1 by a crane (not shown) using
cables _ 25 secwed to, the lifti hol es .3b, 3¢, 3d. 03/.099699

PCT/ SG02/ 00085%@9‘&3%'@&‘%@‘83 the et O??'%Wrezﬁ@émg& r 16t Ut BV 120 8t eader
5 with respect to .the pounting frame 3. The rotation device 4 is also
slidably conneci¥Haipgrs AN pRA-APiead rglatigashini | s 6, 7 which provi de an

of f-eccentric adjustnment when the 5 rotation device 4 is noved al ong these
gui de rails 6, FigUtee 12oNlestcates dtipusyistemt dfeFigene riel ethegeiavibieytwad 20hfedti fti ng
operation to stabilise the system1 when |ifting and/or transferring the
cont ai ner 2 espggitaihkys aife gmgadqucbiﬂuamyn ven. This is also particularly

i mportant. when handling two containers si mul t aneousl y.

Figure 13 illustrates the system of Figure 7 wherein two extension
10 devices are attached to the spreader for lifting two 40 feet containers

simultaneously; and

Figure 14 illﬁstrates the system of Figure 13 wherein the lateral distance

between the two 40 feet containers is adjusted to achieve a zero gap.

15 Detailed Description of the Preferred Embodiments

A first embodiment of the invention is shown in Figure 1, which illustrates a
system 1 for handling containers. The system 1 is arranged to lift a 20 feet by 8
feet container 2 and comprises a mounting frame 3, a rotation device 4 attached

20 to the mounting frame 3 and a spreader 5 supported by the rotation device 4.

Typically, the mounting frame 3 is of a rectangular shape and comprises four
lifting holes 3a,3b,3c,3d, each hole disposed at one of the four corners of the
frame 3 to allow hoisting of the system 1 by a crane (not shown) using cables

25 secured to the lifting holes 3a,3b,3¢,3d.



io A conventional spreader 5 can be used and in this enbodi nent, the
spreader 5 is simlar to that described in the international (PCT) patent
appl i cat i wo oSlm99e¥® 01/ 62657 by the present applicant, thecasaentssof
which is incorporated herein by reference. 15 The spreader 5 conprises a
body nenber 8, first extendable nenbers911,12, second extendabl e nenbers
13, 14 and. connection neans for releasably connecting the spreader 5
selectively to at | east one container and in this enbodinent, the
connection neans is in the formof four inner pickup elenments

9a, 9b, 10a, Thé retatioh aluvissteis araigud ® fiatet thelSirehbby Eowith GBsp&aab hickup
20 el enent 9a, 9b, 10a, 10b, 15a, 15b, 16a, 16b i ncl udes a tw stl ock el enent 50

(see Fi gupRulingitdife CRNTRE @Wgtegig_gm 38 a%@@r%waésw gﬁﬁﬁ@&?é‘gﬁ??@t}

corner of the container 2 to be |i The tw stlocC enen

rotated or_ -LwisS ’ I : | ock fhe nt ai,ner to the respective
pi ckup el e‘r)r%npél égﬁgbl‘ﬁﬁa%%eﬂ{lcqg)goﬁégé acffﬁgffe%?ea hslme eWE'W stﬁpock
elements 50 may in alternative WO 03/ 099699 PCJ/ S&2/00085 10 enbodi nents
be replf‘acerél’t?ﬂf}/“aﬂ?v'ﬁ? Keis BQvedinleng Sarecgvwredals e/ The mavementsadjestshooks.
The i nner pickup el enments 9b, 10b are not shown in the draw ngs and neither
is 5 the ®gteantisi efigrgvity efrthe lifting openatidmetocetabilize tioé systesn Apphérchftingn, t he
letters "a" and "b" when added to the sane reference nuneral will be used

t o represeand/ot transfeenmg thed comtarmrenespautalfyoif thetbdd s gHsrR . s isoalso The
i nner pickup elenents 9a, 10a are novably nounted on a rail 17a on one 10

side of thealeddryRiBEHas: WHER PBRCIMENY BSitalddReD ¥ hgyrent s 9b, 10b
(not shom?a are novably nounted on rﬁlj:‘il 17baon t e%?ﬁgﬁe@%é thereof. In
10 A conventional spreader 5 can be used and in this embodiment, the spreader 5
is similar to that described in the international (PCT) patent application No. WO
01/62657 by the present applicant, the contents of which is incorporated herein

by reference.

15 The spreader 5 comprises a body member 8, first extendable members 11,12,
second extendable members 13,14 and connection means for releasably
connecting the spreader 5 selectively to at least one container and in thié
embodiment, the connection means is in the form of four inner pickup elements
9a,9b,10a,10b and four outer pickup elements 15a,15b,16a,16b. Each pickup

20 element 93,9b,10a,10b,15a,15b,16a,16b includes a twistlock element 50 (see
Figure 8) which can be engaged with an aperture located at each corner of the
container 2 to be lifted. The twistlock element 50 is rotated or “twisted” to lock or
unlock the container 2 to the respective pickup elements 9a,9b,10a,10b,

15a,15b,16a,16b. Note that the twistlock elements 50 may in alternative



addition, the first pair of inner pickup elenments 9a,9b are connected to
the first extendable nenber 11 by |link rods 18a, 18b (18b not shown)
respecti veloysangh9o t he second pair of inner pickup el enent PCIBG020SAT €
connected to the other 15 first extendable nmenber 12 by link rods 19a, 19b
(19b not shown) respectively. In this May, extending the first extendable
menber 11.gnﬁea.tQ§ Eﬁir of inner pick-up elenents 9a,9b along the rails
18a, 18b i " T REHGER PPIRPIRCEdY Bay ethesysuitablectonneictorrdayities slich Sishiha! | Y.
extending the other first extendable nmenber 12 noves the other pair of

i nner picWM$Q9K§nents 10a, 10b but in the opposite 20 direction, as
indicated by arrowy in Figure 1. In addition, the inner pickup elenents
9a, 9b, 10a, 10b can be noved between a | owered position and a raised
position as shown in Figures 1 and 2, which depict the two positions

bet ween WHiHhinhBEpRl e noved. WO 03/ 099699
PCT/ SG02/ ooos'g 15%\9\%%’% ﬁ%tﬁgﬁ%ﬁéﬁﬁ gﬁ&'éﬁé%'h? rawlngs @ndeithesimt ed at

one end ofiy fo nd, ext endabl e menber 13 and the other two pickup
el enent's 16%?3%%% plgfrm r?neﬁﬁggtd@lﬁ [?’htgeo?q{ﬁ?“s‘éfc@rﬁja@&h@fmmm tedtener'a”l 4.
Each of t%z]\qag)t,er iééug el ements 15a, 15b, 16a, 16b further includes a

| ocati ng i Ce Vgﬁ.e'{)é ©¢ tgithesany) refarasisel mumersd veill ter nsed @b répreseRNt ai ner

2 to aid the pickup elenents 15a, 15b, 16a, 16b in engaging with the
respect i véwa,!@qrtt@a corsponepsgrertammingtbiet ssinme furngtiohhe ext ensi on and
retraction of the first and second extendable nenbers 10 11,12,13,14 is
via a chain drive and piston nechani smcontrolled by an operator of the
system 1l simlar to that described in the international (PCT) patent

gg{o;: fggi OheNaneVBickdp @RERENRYOA HBa IrE THOV P RAA ALY 'onTgergﬁHQ/rr:\ebn to?\g

10 side of the body member 8 whereas the other inner pickup elements 9b,10b

(not shown) are movably mounted on rail 17b on the other side thereof. In

addition, the first pair of inner pickup elements 9a,9b are connected to the first
extendable member 11 by link rods 18a,18b (18b not shown) respectively and

the second pair of inner pickup elements 10a,10b are connected to the other

15 first extendable member 12 by link rods 19a,19b (19b not shown) respectively.

In this way, extending the first extendable member 11 moves the pair of inner

pick-up elements 9a,9b along the rails 18a,18b in the direction as indicated by

arrow x in Figure 1. Similarly, extending the other first extendable member 12

moves the other pair of inner pickup elements 10a,10b but in the opposite

20  direction, as indicated by arrow y in Figure 1. In addition, the inner pickup

elements 9a,9b,10a,10b can be moved between a lowered position and a

raised position as shown in Figures 1 and 2, which depict the two positions

between which the pickup elements 9a,10a can be moved.



operation of how the chain drive and piston mechanismwork in conbi nation
to extend or retract the first and second extendabl e nenbers 11,12, 13, 14
wi || not womshessdescri bed here. As shown in Figure 1, the POTrs&02/0008KuUp

el enents 9a, 9b, 10a, 10b are not used and are in a resting position whereas
the outer pickup elenents 15a, 15b, 16a, i6b are used to engaged the 20 feet
container 2 for lifting, 20 transferring and/or |owering between two

| ocat i ons. Toeofl thegoutenpickhep sfameentsr15a,15b ahe niwurfted st anedesd of e of

ext endabl e nmenbers 11,12,13,14 fully retracted is approxinmately 20 feet

whi ch cor r grpssutmd exteh@atblengémber 18md2hel s1Bkr 8N HRKIY elerhenld@68f1@be.
when handling the 20 feet container 2, the first and second extendable

menbers 11gd2 mbdintdy 88 MR oftfes Bl d At sd RO tmb A bRk 11Gn [-F]gtfh BHHAL ou’t)éz_

pi ckup el ements 15a, 15b, 16a, 16b to the four corners of "the contal ner :
WO 03/ 0996 0 The r ] On vice 4 e.us o rotate
t he spreadé&kgg\%léﬁﬂrﬁé‘;sgggﬁ SPé?Q%Egb r@{jﬁ%'{ Hﬁ:lﬁ%én@ Igcggr?iscpe[vafeogﬁe Ste the
container 2 .in par.ticular directiop for p|acenment, for exanple, onto a
trailer? DEHUH%%Q H@““F"bfoﬁai?%?\aoqorf‘ﬁ%o BeceRripingr 2 facald thet Rickem efsverls 4 may

move along the guide rails 6,7 to a.d#]ust the centre of gravity of the
system 1 t&)5@éﬁgﬂ(§@,‘ta’% innengaging awith ntheh eespeativg nepertureshen tope of ytheem 1
is used to pickup two 20 feet containers 2, the inner pickup elenents
9a, 9b, 10a, d¢ditaswee 2. owered as shown in Figure 2. The second 1o extendable
menbers 13,14 are next extended to a predetermned length required to

pi ckup the containers 2. Each adjacent pair.of outer pickup el enents

15a, 15b and 16a, 16b work in conjunction with each correspondi ng pair of

jnner Pl CkHE SXtENEBh Sartf r8Ra8iich AnbOfrst Card 'decbR8 EX8ndB0lkeRferfiodtsal Ner s

10 11,12,13,14 is via a chain drive and piston mechanism controlled by an operator
of the system 1 similar to that described in the international (PCT) patent
application No. WO 01/62657 by the present applicant. Therefore, the detailed
operation of how the chain drive and piston mechanism work in combination to
extend or retract the first and second extendable members 11,12,13,14 will not

15 be described here.

As shown in Figure 1, the inner pickup elements 9a,9b,10a,10b are not used
and are in a resting position whereas the outer pickup elements
15a,15b,16a,16b are used to engaged the 20 feet container 2 for lifting,
20 transferring and/or lowering between two locations. The length of the spreader 5
with the first and second extendable members 11,12,13,14 fully retracted is
approximately 20 feet which corresponds to the length of the 20 feet container
2. Therefore, when handling the 20 feet container 2, the first and second
extendable members 11,12,13,14 do not need any adjustment to align the outer

25 pickup elements 15a,15b,16a,16b to the four corners of the container 2. .



arrangenment, the two containers 2 can be supported with a zero gap between
15 them as illustrated in Figure 2. Again, the rotation device 4 nay be
used to woisnb®mbe the containers 2 or the position of thecTsGathassdevice
4 adjusted with respect to the containers 2 to change the centre of
gravity of the system1 during the |ifxing or transferring process. 20 To
spread the two containers 2 longitudinally, the first extendable nenbers
11,12 are extended, as shown in Figure 3. As described earlier, the inner
pi ckup el enments 9a, 9b, 10a, 10b are fixedly coupled by |ink rods

18a, 19a, 18bhd 9ttation dehizier4 mempbetised thirosdte ehé epeediler Srantheespddt tdahso t hat
the extension of the first extendable nenbers 11,12 nove the respective

i nner  pi ckmpustingiahte 35Pas W okiataldbhé BoRRMRS S f di he
rails 17a,17b thereby spreadi ng WO 03/ 099899 PCT/ SGO agg%%gpa{%t%f&m

cont ai ner s, )[%qg f the
two cont ai n'étr:esﬁﬁgﬁ} Z&Xépl c %pbﬁ%g%q'%”gt?é 8%?8 cﬁ Fr%%%ﬂ?rsse t@?/stem 1
arranged t ngl e 40 feet, contai ner se, the inner
pi ckupesel e@é%t 9§V'§% g@%\a)i%ovfr g'qn@t{hg ‘é'&eafﬁds t@g P @@yst ﬁ’!@t ERIE®
menbers 11,12 w ihdra The second extendabl e nenbers 13,14 of the
spreader S9@VEY elthendvstend o balanes theninrien leadimtheeortaingricng t he
contai ner 2a using the outer pickup elenents 15a, 15b, 16a, 16b. If the
container 2a is longer than 40 feet, for exanple a 45 feet container, the
lifting operation 1o can be acconplished by al so extendi ng one or both of
the first \dkeertelsystermenbarsedltd, gigkup-ve2e feetasont@inbroLRethesiihbt pickup he

spreader 5 is linmted to handling a single 40 or 45 feet container 2a and
i simul t aglepentd 19496190811 00Maré ORWRIr88" §s BhoWfNin Figure 2. The second
10 extendable members 13,14 are next extended to a predetermined length
required to pickup the containers 2. Each adjacent pair of outer pickup elements
15a,15b and 16a,16b work in conjunction with each corresponding pair of inner
pickup elements 9a,9b and 10a,10b to lift the two 20 feet containers 2. In this
arrangement, the two containers 2 can be supported with a zero gap between
15 them, as illustrated in Figure 2. Again, the rotation device 4 may be used to
orientate the containers 2 or the position of the rotation device 4 adjusted with

respect to the containers 2 to change the centre of gravity of the system 1

during the lifting or transferring process.

20 To spread the two containe‘rs 2 longitudinally, the first extendable members
11,12 are extended, as shown in Figure 3. As described earlier, the inner pickup
 elements 9a,9b,10a,10b are fixedly coupled by link rods 18a,19a,18b,19b to
their respective first extendable members 11,12 so that the extension of t‘he first
extendable members 11,12 move the respective inner pickup elements

25 9a,9b,10a,10b in opposite directions along the rails 17a,17b thereby spreading



15 lengths is desired, then the spreader 5 needs to be replaced to carry
out the "twinlift" operation. The replacenent of the spreader 5 is

ti me-conswoiw@Isedt he cables of the crane need to be unsecavssb2roenssal |y
fromthe lifting holes 3a,3b,3c,3d and re-attached to a nounting frane
supporting a new spreader or spreadersiihat could carry out the twinlift
operation.for 40 feet containers. 20 To overcone this limtation, the
system 1 f tha B cepiaiersed theomaxirewsi shreadieg distange etwagn dhewwoiandsi gur e
5. As both extension devices 30,31 are identical, only one extension

devi ce 30 wf the two clgainebed isvyipicallyfled emeteest o i nner  pi ckup el enments 9a, 9b
and outer pickup el enents 15a, 15b. 25 WO 03/099699 PCT/ SG02/ 00085 14 The
extensi on device 30 conprises a body nmenber 32 and four outer pickup

el enents 33a, 33b, 34a, 34b (which may be tw stl ocks, but may alternatively be

any ot her i ¥ i THTN : d

monber 52 e S RUGRISS R ByBH! Torarieel @R SR QPR SomalfiEr 284 1o
t he di npnsj of,. a. i 40 fe ajner ~2a. The four outer pickup
cllements 8. 0338: rairnkE ik e SAOEL08 08 e oL aBE 6E fBstper 32
to picku the contai ner 2. FEach quter _pickup el enent 33a, 33b, 34a, 34b al so
incFudespantleﬁéag{érf@eﬂgﬁrég151Ii:2 wﬁhar@wrg enpecond: extendablagnemears b 1éhe
outer pickup elenents 15a, 15b, 16a, 16b of the spreader 5. Each | ocating
devi ce 51 ebiipe amseaderaS 1arecexteadpdnai ageredetarminerk lengtbl ferresscuring the

33a, 33b, 34a, 34b during a pickup operation by locating the four corners of
t he cont ai oentalerda tsiny théeutergkickup eleemats 4 533503 86n,3680, B4ie cantapmgage

t he correspondi ng apertures of the 7
2a is longer than 40 feet, for example a 45 feet container, the lifting operation
10 can be accomplished by also extending one or both of the first extendable

members 11,12.

However, as mentioned earlier, the spreader 5 is limited to handling a single 40
or 45 feet container 2a and if simultaneous lifting of two containers of such
15 lengths is desired, then the spreader 5 needs to be replaced to carry out the
“twinlift” operation. The replacement of the spreader 5 is time-consuming as the
cables of the crane need to be unsecured manually from the lifting holes
3a,3b,3c,3d and re-attached to a mounting frame supporting a new spreader or
spreaders that could carry out the twinlift operation for 40 feet containers.
20
To overcome this limitation, the system 1 further comprises two extension
devices 30,31 as shown in Figure 5. As both extension devices 30,31 are
identical, only one extension device 30 will be described with reference to inner
pickup elements 9a;9b and outer pickup elements 15a,15b.

25



cont ai ner 2a. Wen the pickup el ements 33a, 33b, 34a, 34b are engaged with the
apertures, the locating devices 51 may be "flipped" upwards, as shown in
Figure 1w0B3/09®9as not to interfere with the |ifting operrativsmv2/oiise

ext ensi on device 30 al so conprises two el evated beans 35, 36 runni ng
parallel to a |longitudinal axis of the ¥xtension device 30. Two support
bars 37,38 intersect the el evated beans 35,36 perpendicularly near the
centre of 1R SXLNSRIY drKirBeI0 SOMPREES @ bady ahember 32eargDfdwiraldter piekopri ses
four apertures 39a,39b, 40a, 40b | ocated at each end of the support bars

37,38 for elrmentn@3addtnd4s, sk fwbichmeaysb®awBtodks, blibmaf difeenstiviepader 5.
In this enbodi nent, the support bars 37,38 and the apertures

39a, 39D, 40any!6ther 2Gitable conhaBasdevivet Bath Tabgjiﬁgbf f8BRAATHE t{]tid?ykr—n%tf‘ére”‘?“t S
9a, 9b, 15a, 15b engage WO 03/ 099699 PCT/ S&2/ 00085 15 with the "apertures

39a, 39b, 4032 A0R Pl At fedt ﬂ??gﬂfy’%ﬁb%gt W {o 60?Leslﬁ>§¥1tdgtﬂgﬁn§|ncﬁ@g5§rggés H

to adjust the relative posi the 1 nner pic

Al t i [ t 7,38 dt t 39a, 39b, 404, 40b

e ot seTara MR FLPRR L pBRlahet 112« Thpioe “Bilerar gk Sleitad o
the i i.Gk I ts 9a,9b so that all the pick el enent s

5. 9b, 152, A8h53PSAEI TG AEAGRT AlRAGFREeEohtheobetiomentber 3hio pickBon f or

the adjustnment will be now described. To pickup the extension devices
30, 31, t hetheotantaipar daviEg@eh putet Rickyp telement 33p,38adkta, B4hialso metypestat o t he
nmounting franme 3 to a position such that a main axis of the spreader 5
t r ansver sdotatingeevica §i twhichmi sienilas tofhat hsowerned baithe out@vpisiasp 8Rnadnts The
length of the spreader 5 is essentially 20 feet as explained earlier. The
wi dth of epsd)16p1683IB0NCHEE 6pFeaddr B ESctP Id&@Rhg! @eids 515 BORPIHRRES
10 corresponding outer pick-up element 33a,33b,34a,34b during a pickup
operation by locating the four corners of the container 2a so that the pickup
elements 33a,33b,34a,34b can engage the corresponding apertures of the
container 2a. When the pickup elements 33a,33b,34a,34b are engaged with the
apertures, the locating devices 51 may be “flipped” upwards, as shown in Figure

15 5, so as not to interfere with the lifting operation.

The extension device 30 also comprises two elevated beams 35,36 running
parallel to a longitudinal axis of the extensipn device 30. Two support bars
37,38 intersect the elevated beams 35,36 perpendicularly near the centre of the
20 body member 8. The extension device 30 further comprises four apertures
39a,39b,40a,40b located at each end of the support bars 37,38 for engaging

with pickup elements 9a,9b,15a,15b of the spreader 5.

In this embodiment, the support bars 37,38 and the apertures 39a,39b,40a,40b

25 are arranged so that the corresponding pick-up elements 9a,9b,15a,15b engage



width of a 40 feet container 2a, so there is a gap of 4 feet between the
two 1s containers 2a as shown in Figure 5. This gap cannot be reduced
further dwe wm9Iwhe constructi on of the body nenber 8 and PdTesdonnensspi ckup
el ements 9a, 9b, 10a, 10b. Therefore, to engage the extension devices, the
apertures and the support bars 37,38 abe arranged to extend beyond the

w dth of the extension devices 30,31 as shown in Figure 5 so that the

i nner and Wit ethePRAEWEPD §9€f§@ﬁidsdag‘b(,)@b‘!vi@%9tl@o,fl@?l@b.emdlﬂbealﬁest
aligned to the respective apertures 39a, 39b, 40a, 40b of each extension
devi ce 30, ettentlableumeimbearket1 taddjestntet relatives poaitions| of, thef irnlee Ecipppr t
bars are not so arranged, adjustnent of the inner pickup elenents

9a, 9b, 10a, dlemdres renObr edtermativiehs iflthgnsmport \Ward B 0DI86880 ReE/ S58R41@9085
16 When the pick-up el enents 9a, 9b, 10a, 10b, 15a, 15b, 16a, 16b are aligned to

the corresppBdbRYaMY b RSt %%r%ﬂ@e&,oﬁ\eﬁﬁ)r@t e&%‘ﬁ?%ﬂfé‘a SRAEFYR 1EE4{TBBE S

9a, 9b, 10a, 10b of the spreader 5 are"next |owere romtheir resting

o, 100 1627055°; RedMut B RS AUNAL JRREHR, Bk N 4383l deCpimipon

f h t i i 30,31 by a twi,stjng action of the tw stlock
(Ca)l e(rar:(r:]t Seggg%sﬁgﬁdq?%ﬁgaﬂ%bn@resy Egﬁﬁwltop h@gépﬁﬁh'feﬁeg%l@g@x‘lqgﬁ@%nTB@vi ces

30,31 which in turn are used, to lift two 40 feet containers 2a by
utilising te@eopifendhs adjestarant wilbbe nesndestsibedb of the two extension devices
30,31. 10 To spread the two 40 feet containers 2a further apart, the first
extendabl e nenbers 11,12 are extended in.a way simlar to spreading the
two 20 feet containers 2 longitudinally, as described above in relation to
Figure 3. TlvsigRip the extension devices 30,31, the rotation device 4 rotates the
10 spreader 5 with respect to the mounting frame 3 to a position such that a main
axis of the spreader 5 transverse to the longitudinal axis of the extension |
devices 30,31. The length of the spreader 5 is essentially 20 feet as explained
earlier. The width of each extension devices 30,31 is 8 feet to correspond to the
width of a 40 feet container 2a, so there is a gap of 4 feet between the two
15 containers 2a as shown in Figure 5. This gap cannot be reduced further due to
the construction of the body member 8 and the inner pickup elements
9a,9b,10a,10b. Therefore, to engage the extension devices, the apertures and
the support bars 37,38 are arranged to extend beyond the width of the
extension devices 30,31 as shown in Figure 5, so that the inner and outer
20 pickup elements 9a,9b,10a,10b,15a,15b.16a,16b are aligned to the respective
apertures 39a,39b,40a,40b of each extension device 30,31 without further

adjustment. Alternatively, if the support bars are not so arranged, adjustment of

the inner pickup elements 9a,9b,10a,10b is required for the alignment.



in this case, the containers 2a are spread laterally, as shown in Figure 6,
since 15 the longitudinal axis of the containers 2a (and al so the extension
devi ces 3WO3B)099649¢$ substantially perpendicular to the axi eafsgusensent of
the inner pickup elenents 9a,9b,10a, 10b. Alternatively, the spreading can
be acconplishing by extending the secored ext endabl e nenbers 13, 14.
Typically, this spreading distance is limted to 1.6 netres. As expl ai ned
earlier, tWéean tienpickayr elednergs 2@,2h,40a,10b, 15an1 54l 8a,d8baateralighedvioutheé be
limted to a gap of . approximtely 4 feet between the two containers 2a.

The abi | i t gotrespsliding tdpertups£adoaBob 400401, | headuiragieklfp asldments
di stance between the two containers 2a to be |lifted does not need to natch

the or i gi nah 96O G234 @5 99fe RTL 8026 N8Txt 1dehett ADRPURA! HERRG! AEkif

extensi on devices 30,31. In addition, this ows two

vent oned SAPT Gt (5l 0N r 2l ORETT TOCE)  RrbRs % B ORalIeRF prd®

i nport ant andl i two containers, especially when two 40 feet

cont ai ner S?Q%:QQBQ%%%Q gge%ieﬁﬂﬁg%z}b%w e§P85§'89 apefres P%erefadls or an
uneven | oad, which is conmmon especially in a twinlift operation, the
rotation detleash extensigagieviamdp.Bhdy ajtwising actian ef thettwistickstemartscatt r e of
gravity of the system1l to stabilise the handling operation. Note that the
r ot at i onal Wien loekdd r theesyséenn picks xgdthEotwoe brtensioahdgvites B80S 1nwbichiing
frame 3 as the position of the rotation device 4 is adjusted along the

gui de rai | furf.afe ubee, Ot twenal featicoatdimsts Bf by hRilisAGAhEWPck P BidiRertsay be
carried out renotely by the operator of the crane, or automatically using

ZgC?g;s4t ?ggi?ﬁgﬁ,t% jr%sﬁt gﬁd)mlggg,gfed{f%&q?ﬁ H@Oic@g%og’.ﬁ‘? position of the rotation

10
To spread the two 40 feet containers 2a further apart, the first extendable
members 11,12 are extended in a way similar to spreading the two 20 feet
containers 2 longitudinally, as described above in relation to Figure 3. However,
in this case, the containers 2a are spread laterally, as shown in Figure 6, since

15 the longitudinal axis of the containers 2a (and also the extension devices 30,31)
is substantially perpendicular to the axis of movement of the inner pickup
elements 9a,9b,10a,10b. Alternatively, the spreading can be accomplishing by
extending the second extendable members 13,14. Typically, this spreading
distance is limited to 1.6 metres. As explained earlier, the minimum spreading

20 distance, in this embodiment, would be limited to a gap of approximately 4 feet

between the two containers 2a.

The ability to adjust the spreading distance is advantageous as the distance

between the two containers 2a to be lifted does not need to match the original



15 The | ocki ng or unl ocking of the pickup el ements 33a, 33b, 34a, 34b on the
contai ner 2a and the operation of the |ocating devices 51 can be activated
respecti veloysbyodvme sane control for the outer/inner pickPeTeEBOISS

9a, 9b, 10a, 10b, 15a, 15b, 16a, 16b and | ocati ng devi ces 51. on the spreader 5.
20 Alternatively, the extension devicesl!730,31 can be fitted with hydraulic
and/or electrical neans to activate the pickup el ements 33a, 33b, 34a, 34b
and/ or | odigtaneg bletweenstheitwicoextengiagi dryicase30.3d. &0 afiditionc this alloesstwpa. The
hydraulic/el ectrical nmeans may tap the required power source fromthe
system 1 traitérsdo thieecqmvepimallyipenked sige byhside td eecgiveetidetvcdbegnitainersipat he two
extension 25 devices 30,31. WO 03/099699 PCT/ SG02/ 00085 18 In use, when
the system1 is lifting 20 feet containers 2, the extension nmenbers 30, 31
are typically not retrofitted and are kept in a storage |ocation, which may

typically Re rﬂ?n@;ﬁeroabgﬁer @gq;érﬂ d }Sf gwk gé’tﬂ'ge%ﬂt tp%?ﬁ&ﬁ%nllj])g I Sﬂé’#tr €s

only lifting o a S|ng 0 need
to use the S devi ces. 30, 31

cont ai nersW, g ﬁ?ﬁ‘@aglwé’dc?%tafWﬁ e%%oeec'qqlﬁewwgt'ﬁ Pn"gé)é??ti %c?’éﬁ'@ﬁrs %ﬁearPr ailer
transports the trailer to a |ocation such that the crane can nove the '
system 1 alftrbsimidtaneguslyrsidehy fdenko cREwensake or @neuneyareloady Whichrise

i nner pickup el enents 9a, 9b, 10a, 10b are also lowered from 1o their resting
posi tions. ccrmmomespeaiailydi@vda Minﬂfttdmenaticm, dhe sotalien deviemdé slides alanigethe
position as described earlier so that the inner 9a, 9b, 10a, 10b and outer

pi ckup el guieBt2ild B7 t6aadibt tHebcaitre abigatity engaRyeysteen Aot eibIIRE the

apertures 39a, 39b, 40a, 40b of the extension devices 30 31. Subsequently,
the two handling operation. Note that the rotational device 4 remains in a fixed
10 relationship to the mounting fréme 3 as the position of the rotation device 4 is
adjusted along the guide rails 6,7. The positional adjustment of the rotation
device 4 may be carried out remotely by the operator of the crane, or
automaﬁcally using sensors to detect the imbalance condition and the position
of the rotation device 4 is then adjusted accordingly.
15
The locking or unlocking of the pickup elements 33a,33b,34a,34b on the
container 2a and the operation of the locating devices 51 can be activated
respectively by the same control for the outer/inner pickup elements
9a,9b,10a,10b,15a,15b,16a,16b and locating devices 51 on the spreader 5.
20 Alternatively, the extension devices 30,31 can be fitted with hydraulic and/or
electrical means to activate the pickup elements 33a,33b,34a,34b and/or
locating devices 51 for engaging. the two 40 feet containers 2a. The
hydraulic/electrical means may tap the required power source from the system

1 during the preparation stage when the spreader 5 picks up the two extension

25 devices 30,31.



extension devices 30,31 are used for lifting two 40 feet containers 2a 15
si mul taneously. Wien the [ifting operation is conpleted, the crane noves

t he syst ew01031089689 position above the trailer and the spreadeGodowssocks
and rel eases the extension devices 30,31. The rotation device 4 then
rotates the spreader 5 back 20 to its ot8 ginal position such that the
spreader 5 can again be used for lifting a single 20 feet container 2, two
20 feet containers 2 or a single 40 feet container 2a. The advantage of
the invention is that the system 1 can be adapted to handle 25 two 40 feet

cont ai ner sir2asesiwhgr theesystém Ui lifting D féstconainsr PntheasensioN\ERbeRI699
PCT/ S&2/ 00085 19 30,31 or attachnents, without a need to change the

spreader 530 Bhearabiybicklly hot retrSfRREY AMtP aRXkERSInOR sHFNEE FScatnd Whid Aldyve to

each other also has a further advantage of engagi ng two confainers
si de- by- si dg;i : o0 i y Lstance.from each
other. 5 1 ﬂ@g&é@@%ﬂ zaaﬁ llgrp'gﬁgr}'irag&' g%egh?ﬁn@ﬂp (%?&Fhéﬁ(?%@ﬂfﬁsl @rﬂy(ﬁﬁ@(,gné? are
provided in _.syst 1.s0 that the m pinum spreadin i, stance can be,
adj usteg f o ef‘@eTteethé’b‘rtfﬂ'Be'éEE&‘oa 55‘&' BRag RS 9 nggv&% Usshing AEeRsER when
the extension deyices 30,31 are used to |ift both containers 2a :
si de- by- si @@vieesiP3dn ¥¥hen winli of fwei 48 feel containess @e ia regwrashiolincegaser di ng
to the second enbodi ment of the invention which is nade up of devices
sim | ar tothehbardling effisiehicy stheetrhiet tremsportsxtheptrail@r toaanodatidredudtodiyatmenber
52 and how the inner pickup el enments '
the crane can move the system 1 above the trailer. The crane then lowers the
spreader 5. The inner pickup elements 9a,9b,10a,10b are also lowered ffom
10  their resting positions. The rotation device 4 then rotates the spreader 5 to the
position as described earlier so that the inner 9a,9b,10a,10b and outer pickup
elements 15a,16a,15b,16b are able to engage the corresponding apertures
39a,39b,40a,40b of the extension devices 30,31. Subsequently, the two
extension devices 30,31 are used for lifting two 40 feet containers 2a

15 simultaneously.

When the lifting operation is completed, the crane moves the system 1 to a
position above the trailer and the spreader 5 unlocks and releases thé
extension devices 30,31. The rotation device 4 then rotates the spreader 5 back
20 to its original position such that the spreader 5 can again be used for lifting a
single 20 feet container 2, two 20 feet containers 2 or a single 40 feet container

2a.

The advantage of the invention is that the system 1 can be adapted to handle

25 two 40 feet containers 2a simultaneously using the two extension members



9a, 9b, 10a, 10b are connected to the first extendable nmenbers 11,12. As such
15 the sane reference nunerals used to describe the first enbodi nent are
used to wepBesend the correspondi ng devices in the seconecardsadioensnt . The
body nenber 52 is shorter as conpared with the body nenber 8 in the first
enbodi nent and in this exanple, the ovetfall length of the spreader 5 is
approximately 16 feet (4799 when the first and second extendabl e 20
menbers 11303119, adachraentst wilkowt afngad/to girenrgea the bpresdeattedhei ability toi de
view of the system1' in Figure 8. Instead of link rods 18a, 18b, 19a, 19b in
the first epieadi tmenextehoion pedtenS05B! aletivausecddch otbenetdo hhe a Mietierpi ckup
el enents 9a, 10a, 9b, 10b to the first extendable 25 nenbers 11,12. Each pair

of pi StOﬂSa&@adtég@rdf aRfing tRyt eiflaiherTsiel by-sideVVhRB 899§ %eed to be
PCT/ SG02/ 00085 O position to a second position to nove the first

ext endabl €p BHes S fikb ]tﬁst%heé‘gr.orﬁ ggdzgm%r_axi S. In this exanple, the maximum

ext endabl e di stance ofj eac pi st on may be limted to 2 feet in the X
and y d%rections (as shown in Figure 7). Wen the pistons 53 are fully

ext ended, the spreader 5 now has an overall 5 length of 20 feet for picking
up a typi'c?l 20 feet container 2. The rE)arti al, extension of the extendable
menber s 11:M2 SERPRY ANEPTBIETek epbodinentef thedaverdion, mrans ae pravisiedpinckup
el enents 9a, 9b, 10a, 10b. This is illustrated in Figure 9, which depicts the
action. of sysiempi soohet 88 minigxire epreading idistanesx cendubadjustesniremss faet12 to
forma 20 feet spreader 5 to pickup the 20 feet container 2. io Al so, when

t he pi st ongapdo @ eerbugdy beiventeth twoleoamimat 2xvdeai the dtehdion fdevides
ext endabl e menbers 11,12 will nove the correspondi ng i nner pickup el enents

t9g1 ?Eém& 3031 arbersebiabaift BUIR RohtinersDH SHERY.sidOSiniBRIbusR3 are similar

10
Figure 7 illustrates a system 1’ according to the second embodiment of the
invention which is made up of devices similar to those in the first embodiment
except for a modified body member 52 and how the inner pickup elements
9a,9b,10a,10b are connected to the first extendable members 11,12. As such

15 the same reference numerals used to describe the first embodiment are used to
represent the corresponding devices in the second embodiment. The body
member 52 is shorter as compared with the body member 8 in the first
embodiment and in this example, the overall length of the spreader 5 is
approximately 16 feet (4799mm) when the first and second extendable

20 members 11,12,13,14 are retracted fully. This is illustrated with a side view of

the system 1’ in Figure 8.

Instead of link rods 18a,18b,19a,19b in the first embodiment, four pistons 53 are
used to connect the inner pickup elements 9a,10a,9b,10b to the first extendable

25 members 11,12. Each pair of pistons 53 is arranged to extend from a first



link rods 18a, 18b, 19a,19b in the first enbodi nent. 15 Figure 10 shows the
extensi on of the second extendable nenbers 13,14 to their fully extended
posi ti on wod3midot he first extendabl e nmenbers 11,12 ext eadekobyoushe

pi stons 53 so that the spreader 5 is arranged to pick up a 40 feet
container 2a. Simlarly, the system1l man also be adapted to pickup two 20
feet containers 2, as shown in Figure 11. The operation of the inner and
outer 20 ppesitipn o arsecopd Fwsdion10aNeOd tHeskrsl BistendlablEcimentbers ddn ahgd t he
task is simlar to that of the first enbodinment. Figure 12 illustrates the

ar r angementheobamiegaxie. 14 thly exdinpie,tthe masirddmf eglendabR! distarice 2f alaeRg t he
containers' longitudinal axes. Wth the pistons 53 fully WO 03/ 099699

PCT/ SCO21 0GR 58 I beNtftbd o2 Fbin ik &P d?rfec%ﬁ%?évﬁ%@n% Figlfrel 1 St

ext endabl e nmenbers 11, 12 spreads the two contalners en the s tem 1

s adapt edy "\’Nhérﬁtthégf?sbéw?%%eére% SRl OMELPRRer B ROTHALS BYekat. e

spreader 5 1s rotatée rota evite 4

devi ces_30, 31, si fi rst ertbodl The di stance_bet ween the
two extensie Bﬂtrﬂé’\g]é@ ébtf%rl &%‘P%é’pa&j "2(5] fegt coataiger rr B ARidlo t he
p05| tion of the two 40 feet containers 2a. The |ocating devices 51, in the

"f1i pped” eWeAsipBAfthe extendablswmennbers Jus &2 indiated by thaxstons Spsiass ot sone

of 1o the locating devices 51 are |ocated not at the corner but near the
centre of mowe tbadnsenr pekep aflemieatscBa9hi e, 012 a) his dsuillustratese ¢h Figurect e t he
corners of the <containers 2a so that the pickup el enents 33a, 33b, 34a, 34b

can engagewhie® depietd Uh€saétior kf BRNpRIGHY $328 éa&erwrthlégﬂtslteektbﬁaéme
operation, the retraction or extension of the first extendab

members 11,12 to form a 20 feet spreader 5 to pickup the 20 feet container 2.

10  Also, when the pistons 53 are fully extended, subsequent extension by the first

extendable members 11,12 will move the corresponding inner pickup elements

9a,9b,10a,10b. Therefore, when fully extended, the pistons 53 are similar to the

link rods 18a,18b,19a,19b in the first embodiment.

15 Figure 10 shows the extension of the second extendable members 13,14 to
their fully extended position and with the first extendable members 11,12
extended be the pistons 53 so that the spreader 5 is arranged to pick up a 40
feet container 2a. Similarly, the system 1’ can also be adapted to pickup two 20
feet containers 2, as shown in Figure 11. The operation of the inner and outer

20 pickup elements 9a,9b,10a,10b,15a,15b,16a,16b to accomplished the task is

similar to that of the first embodiment.

Figure 12 illustrates the arrangement of Figure 11 spreading the two 20 feet

containers 2 along the containers’ longitudinal axes. With the pistons 53 fully



menber 11,12 and/or the second extendable nenber 13,14 will reduce or

i ncrease the distance respectively between the two containers 2a. However
to reducwod@gap between the two containers 2a to al nDStPCAEGHR/00d38
pistons 53 are retracted which further retracts the first extendable
menbers 11,12 so that 20 effectively, tHe overall length of the spreader 5
is now approxi mately 16 feet. Since the width of each 40 feet container 2a

is 8 feet, eKignded; furReraextensionr of anavai bolky of dhe fisst wxtendehie mambers

containers 2a. This feature has an advantage of saving space since

typi cal |y Whdd spread2thectvn adpmieireraze | oaded and stacked into a ship, space
is always a consideration. WO 03/099699 PCT/ S@2/00085 22 Wth the ability
to achieve a zero gap if required, the system1 allows the 40 feet
containers 2a to be stacked nore closely. The enbodi nents descri bed are not

to be consivied e bidibialt V. afghted STl oS48V Akt BPYBHaBOBnRhad! ment s

descri bed use the extension devices 30,31 to handle two f eeét contai ners

cxampl e e AerERuEB R SFteact, 5T 6T BE g iSaulh R IR B ¢ cox

or 45 féet cont ai nde ot her

r. Th reader 5 y. al so,_be able to |ift

rel ati vel ye&FAPICAr %’&ﬁ%ﬁ@?é'm rliyef)gatﬁ%f@s?tgn}pgﬁm%ﬂ'{%@ Histanceipetywgen
ext ensi on devi ces 30, 31 described in both enbodi nents are of fixed |ength.
However, tHe engtansipntdayices:3hadl candeadiested ®raprerg theomespmided thei ng
extendabl e nmenbers in a simlar manner to the spreader 5. This allows the
f1exibilitposifion hd Hvet dnsi 40 fdelicortrirddis3da.t Thpi lokating ddvidese b3, oh thkher
| engt hs. 15 v

“flipped” down position as shown in Figure 13 (note that in system 1’ some of

10 the locating devices 51 are located not at the corner but near the centre of the
end surface of the containers 2a), can be used to locate the corners of the
containers 2a so that the pickup elements 33a,33b,34a,34b can engage the

apertures of the containers 2a.

15 During the lifting operation, the retraction or extension of the first extendable
member 11,12 and/or the second extendable member 13,14 will reduce or
increase the distance respectively between the two containers 2a. However to
reduce the gap between the two containers 2a to almost zero, the pistons 53
are retracted which further retracts the first extendable members 11,12 so that

20 effectively, the overall length of the spreader 5 is now approximately 16 feet.
Since the width of each 40 feet container 2a is 8 feet, this allows a zero or

almost zero gap between the two containers 2a.

This feature has an advantage of saving space since typically when the

25 containers are loaded and stacked into a ship, space is always a consideration.



The extension of the piston 53 in the second embodinent is |imted ;?aizners
feet in the x and y direction. However, in the event of |ifting gf(;scan er
of other wiozaBgmw9 wi dths, the extendabl e distance of the PoTsGI0 sscan b
adapted in accordance with the size of the containers so ajsbtg ?(r:\e

zero gap between the 20 containers. Hai ng now fully describe

. . . hat
i i T i L, rent to one of ordinary skill in the art t
:rgxsnzhgﬂé\é\gfhawg %T%'E&fﬁ%(eg&?'s}ﬁ% acé‘?fobgaaﬁrﬁd@qmﬁ@ﬂ,eﬁ‘@g?géergwct}ll_‘; aslgg?g%gogg fr2 gm
he invention as clained. 25 WO 03/0996 ( _

tClhgti sm(;opi ]%fﬁt t§9’§t@}¥}ﬁr? 6P RAestarked Moraclosely. each having a | ength directi on
and 5 bei ng of differing Iengths in that direction, the system conprising:
a mounting frane; a spreader having a nain axis and supported fromthe
mounting frame; and two extension devices, each extension device having a

ongi {udi ribhe emiosdmenarbcerioed e e 1CBBRBRLTA BO IMEANLELELIAYN0 2

| ength direction parallel tothelonglftUlna axi's; ) t
east one somar nar o RS ety BB g %Q{eﬁ%?q?{)qéﬁkééﬁe!o&:& %"h't el 1o
the main adnPtwd B ﬁgg%ggﬁmerg?é %’Iﬁﬁtﬁﬁgﬁﬁﬁgf égr%ﬁilr%ﬁg%\f/!g%ﬁ;asvjmeés are ©
ext ensi on devi ces si de-by . \ |
transverse,d o eEﬁgaégc?gﬁérugjg%lple%hg e%eng(i)otnhdé\t]ice:ese éto'e3n1s Imoar;/ be adapted to
twinlift a 35 feet or 45 feet container. The spreader 5 may also be able to lift
other relatively smaller containers for example 25 feet containers.
10
The extension devices 30,31 described in both embodiments are of fixed length.
However,‘ the length of the extension devices 30,31 may be adjusted using
extendable members in a similar manner to the spreader 5. This allows the
flexibility of the extension devices 30,31 to pickup containers of other lengths.
15
The extension of the piston 53 in the second embodiment is limited to 2 feet in
the x and y direction. However, in the event of lifting containers of other sizes or
widths, the extendable distance of the piston 53 can be adapted in accordance
with the size of the containers so as to achieve a zero gap between the

20 containers.

Having now fully described the invention, it will be apparent to one of ordinary
skill in the art that many changes and modifications can be made thereto

without departing from the scope of the invention as claimed.

25



devices. 2. A systemaccording to claim11 in which connection neans
includes, in 20 order along the main axis of the spreader, a first pair of
pi ckup el wmen3t39699 a second pair of pickup el enents, a thi rrdTsaor/o@Bspi ckup
elements and a fourth pair of pickup el enents, each pair of pickup

el ements being arranged on respective gtdes of the main axis of the
spreader, .whereby the spreader is selectively and rel easably connect abl e:
25 (i) to a single container by neans of two said pairs of pickup el enents,
WO 03/ 099699 PCT/ S@2/ 00085 24 (ii) to a first container by neans of the
first and second pairs of pickup el e@aihss and to a second contai ner by
means of the third and fourth pairs of pickup elenents, and (iii) to a
first of the extension devices by neans of the first and second 5 pairs of
pi ckup el ements and to a second of the extension devices by means of the

i whi ohe 10 1 he- PR dora PR SoERAAE; odin Rafiil BleNel’ Kiethn amdol y

in which: 10 the first and parrs of “plc

novabl e _al ong i xis; the first .and second pairs of pickup el enents
are rel atively kg\ﬁ‘gb ed?ﬁ%l'%EntgﬂP W&f‘ﬂ%%&‘? 'P”aﬁ'@ SYRETGANAPHIFIATf ourt h pai rs
of pickup elenments are r%I atively novable along 15 the main axis; whereby
the spreader isacBAWEEIGBA®e 0 containers of differing | engths by neans of

the first and fourth pairs of pickup elenents; by neans of the
a spreader having a main axis and supported from the mounting frame;

and

two extension devices, each extension device having a longitudinal axis
10 and adapted for connection to a container having a length direction

parallel to the longitudinal axis;

the spreader including connection means for releasably connecting the

spreader selectively to at least one container with the length direction of

the container parallel to the main axis of the spreader, or to the extension
15 devices with the extension devices side-by-side and the main axis of the

spreader transverse to the longitudinal axis of both the extension

devices.

2. A system according to claim 1 in which connection means includes, in
20 order along the main axis of the spreader, a first pair of pickup elements,
a second pair of pickup elements, a third pair of pickup elements and a
fourth pair of pickup elements, each pair of pickup elements being
arranged on respective sides of the main axis of the spreader,
whereby the spreader is selectively and releasably connectable:

25 (i) to a single container by means of two said pairs of pickup elements,



first and second pairs of pickup elenments, or by means of the third and
fourth pairs of pickup elenents. 20 4. A systemaccording to claim2 in

whi ch t hewDimsgveand second pairs of pickup el enments are mraTadoeotmsget her
along the main axis relatively to the third and fourth pairs of pickup

el ements, whereby when the first and se€ond pairs of pickup elenents are
connected.to a first container, and 25 the third and fourth pairs of

el enents are cofihdetadirst eontaines bydneanmotthedirst artesegund pajrobf pibeugd i r st and
second containers may be varied. WO 03/099699 PCT/ S@&2/00085 25 5. A

syst em accor di nglementsainc té a seadridctorithiaes by essters dfrthk ukied ahwodi it St

ext endabl e nenbers novable parallel to the main axis of the spreader

between a firstppipsiof prRupRIbeR, bhe first extendabl e menbers are not 5
extended and a second position in which the first extendable nenbers are

extended, and t n Q?h% 0 xtendabl e nenber
bei ng nount ed oﬂﬁy)at%féég%ggfﬁe:&g%gglgp e%%?orysrﬁgggﬁggﬁ] a Iségﬂgﬁﬁ‘é?%d and
novabl e, al ong tpe: ] first extendabl e nbe arallel to the main
axis between a P?’(i?fsgﬁg?‘??&g‘?{“f}’ﬁtsﬁﬂ R g fecord %#;ESI?&E Undawces R¥mber i s
not extended fromthe respective first A extendabl e nenber and a second
position in whi W%ﬁ@fé%%@a@fml@ PERiBlEtD elemsntended from t he

respective first extendable nenber, the first pair of pickup elenents
bei ng connected to a first of the second 15 extendable nenbers, the second

pair of pickup el enents being

A system according to claim 2 in which:

10 the first and fourth pairs of pickup elements are relatively movable along
the main axis;
the first and second pairs of pickup elements are relatively movable
along the main axis; and
the third and fourth pairs of pickup elements are relatively movable along

15 the main axis;
whereby the spreader is connectable to containers of differing lengths by
means of the first and fourth pairs of pickup elements, by means of the

first and second pairs of pickup elements, or by means of the third and

fourth pairs of pickup elements.

20
4. A system according to claim 2 in which the first and second pairs of
pickup elements are movable together along the main axis relatively to
the third and fourth pairs of pickup elements, whereby when the first and
second pairs of pickup elements are connected to a first container, and
25 the third and fourth pairs of elements are connected to a second

container, the spacing of the first and second containers may be varied.



d to the corresponding one of the first extendable nenbers, the
fg?pgcggir of pickup elgnents bei ng connected to the other of the first 4
ext endabl womsmiysps, and the fourth pair of pickup el enent PCresGgooossnnect e
to the other of the second extendable nenbers. 20 6. A systemaccording to
claim5 wherein the second pair of pickdp elenments is in a fixed position
rel ative the corresponding one of the first extendable menbers |n.thef
direction parallel to the main axis of the spreader, the third pair o
pi ckup elenents is in a fixed position relative to WD 03/099699

PCT/ SGD2/ 00085 A28YSter@ aeamsdingf tor blairhi4 it wnidhe treabproaRMIAEBIES thBSirst
direction parallel to the main axis of the spreader. 7. A system according

to claim5 wher extenthblesmeontsbroanovatiie Pardid to3he! RERNLRIs! S IRVARESder
rgl ative to the correspondi ng one of the first extendaglse rrenb%)?s ??\ t he

. . A : hird pair of
direction paral betwdem &IfRstBbsitianiia whichRe B 83X HAbI16
pi ckup el eﬁent s is novabl eﬂ?el ative to the 0"?{1er_ oF ftﬁaﬁ?eqri%?ig%:fﬂﬂtabl e
menmberssin the gitbRabd UhaPR LAY JRitdii Bhtn &4 & :
wher eby the spaci ng between §tah_e bléés%tl d;h'@ \g’bl%‘n@‘elﬁfsgue&&uﬁ?'%ﬂi'dﬁif'biﬁgzgl
between the thigd %r}%ﬁéj%urth i ckup el GHEQtS, can be \éa“ e 1'51” :m?;%fnid X y
of the extension o Do AN %&e’iﬁ&% eexippanbles rmemaers,ecea 1t rs
ext endabl e nenbers. ;8. A system according to any of th.e precedi ng C'l al s, q
further conpri sPAgN@0lesmembari baingeniaseted taiclaedespective omendfi ig firgme an
supporting the spreader, the rotation device being operative to rotate the
spr eader extendable members and movable along the respective first extendable
member parallel to the main axis between a first position in which the
10 second extendable member is not extended from the respective first
extendable member and a second position in which the second
extendable member is extended from the respective first extendable
member,
the first pair of pickup elements being connected to a first of the second
15 extendable members, the second pair of pickup elements being
connected to the corresponding one of the first extendable members, the
third pair of pickup elements being connected to the other of the first
extendable members, and the fourth pair of pickup elements being
connected to the other of the second extendable members.
20
6. A system according to claim 5 wherein the second pair of pickup
elements is in a fixed position relative the corresponding one of the first

extendable members in the direction parallel to the main axis of the

spreader, the third pair of pickup elements is in a fixed position relative to



[ [ [ laim8 in which
relative to the nounting frame. 9. A systemaccording to ¢ _ :
t he spreader includes one or 20 nore guide rails, and the rotation device
I s connecwedstomehe guide rails slidably thereupon. PCT/SG02/00085

26

the other of the first extendable members in the direction parallel to the

main axis of the spreader.

7. A system according to cléim 5 wherein the second pair of pickup

5 elements is movable relative to the corresponding one of the first
extendable members in the direction parallel to the mal;n axis of the

spreader, the third pair of pickup elements is movable relative to the

| other of the first extendable members in the direction parallel to the main

axis of the spreader, whereby the spacing between the first and second

10 pickup elements, and between the third and fourth pickup elements, can
be varied independently of the extension of the second extendable

members relative to the first extendable members.

8. A system according to any of the preceding claims, further comprising a
15 rotation device attached to the mounting frame and supporting the
spreader, the rotation device being operative to rotate the spreader

relative to the mounting frame.

9. A system according to claim 8 in which the spreader includes one or
20 more guide rails, and the rotation device is connected to the guide rails

slidably thereupon.



