10

15

20

1. APPARATUS AND METHOD FOR THE ENGAGEMENT OF

| NTERMODAL UNI' TS Field of Invention 5 The invention
relates to the mani pul ation of internodal units such
as containers, flat racks and other devices used for
containing freight for shipping. It further relates to
internmedi ate units such as spreaders. In particular,

L APPARRHISOAN OPFARTAREREA GEMENT OF PNTERMODAL

mul tiple containers at 10 (me and shifting their

rel ative positions. Backgro the Invention It is
wel | established that a key econom c factor |nvlmwm m‘
in the shipping of containers is 15 the speed m mmm
whi ch containers are |oaded, unloaded and noved ar aygd.
Xiddof Imvemtionard. Recently inventions relating to the
engagenment and novenent of nore than one container

have been suggested. One such systemis that disclosed

in WO 01/98195, the <contents of which are

HE Qh RGHiBh GElakkS 81 the %ﬁeﬁflaﬁfoﬁr&emtelfﬁfﬁal i s‘ﬁ@l'i‘taQ'cB ers, flat

are engaged at one ti and, therefore, can be nove

r&kts di o"i‘ﬁ“? cfevfggs ‘ﬁg A c%gpa\égr\?é' g g?llt Iféﬁrowslgg eadﬁ{ fu\g&er relates to

A

ngage a alner
the contalners the | ati osition. of the
LYRRmAdAL Unity sych@s ﬁBTeﬁ ert I, Brigulan S ERIRP rbtesripydevices and

with that of the point of disengagenent. For _
meshagls fer engnginienthet m@r@@mlaum@r@clﬂgmm engagiag fmulplergpngainers at
flat rigid surface, nay be done with rel ative ease.
Boevemerand mhi\fﬁinwthtinedetiwusaiqne.r s to

Background of the Invention

It is well established that a key economic factor involved in the shipping of containers is
the speed by which containers are loaded, unloaded and moved around a container yard.
Recently inventions relating to the engagement and movement of more than one
container have been suggested. One such system is that disclosed in WO 01/98195, the
contents of which are incorporated herein by reference. Here, two containers are
engaged at one time and, therefore, can be moved in the same time that a conventional
spreader would engage a single container. However, in placement of the containers, the
relative position of the containers at the point of being engaged may not fit with that of
the point of disengagement. For instance, loading two containers from a wharf, being a
flat rigid surface, may be done with relative ease. However, moving these containers to

a ship that may be subject to wave and wind action, may not provide the same flat

T
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a ship that may be subject to wave and wi nd action
may not provide the sane flat 2 surface and so
maki ng the task nore difficult. Consequently, the
invention of WO 01/98195 nmay not provide a real dua
carriage benefit as it is not ,able to place the
containers as easily as it was able to engage them 5

AR e Y, m@dgth@'éaé aRed diffcliP d‘%@@@éﬁ&% thB8nvention of WO

COﬂt ents o are 1 ncorporate

IS feren I scl.oses anot her. system

SIERFE Ty i ol cAuab ol S ek Pl rnalis U0 R tp gisce the
SCISSOf lifter shown in Figure 1 of the docunent
SPRIFINGESAs cpBly 3t It WaALPleio §gAgs the®. posi ti ons which may
be used in order to vary the relative positions of
the containers fromthe position that which they are
engaged to the position 10 which they are di sengaged.
Hmoehee systéds davios&l thOW<h 0804 1B2Fi@gudamtehtd 6f whicAra@eincorporated
cunber sonme devi ce invol ving significant weight and

Ghein BY réfeRMEACTHIE ?efeﬂehcé/\@l'd&lgsestdﬁ%ﬂt%f QYfem REpable of lifting two or
advantageous if a device for engagi ng mul tIpF

"é’fnﬂﬁ{aﬁe QJS q{er@%rk'cﬁ\s{& ﬁfﬂﬁ" sﬁﬁ\gﬁ t"{ F%ﬂl‘e th th%ncg)%g 0% provides

n novi ng e contal ners w
?on3|derab* i nfrast.r.ucture, involyve.

SRl Felnve REEP Y et il beccgh I A ooty dhe relative

rovi de a nethod and device for noving two 20 or
ﬁﬁ?lgo%so‘?ftth‘? frItaingss fipm Hisaosision that whieh they aee engaged to the position
relative position of the containers whilst under
avhdchg theg rare alisgngagetlheHowevdr] thet daticet h@ sbowstin Udgarenl of a large,
this device be of [I|ighter construction than that of
tleb@somé dewite involving significant weight and cost of manufacture.

It would, therefore, be advantageous if a device for engaging multiple containers could
achieve the same result of engaging and moving these containers without the

considerable infrastructure involve.
Summary of Invention

It is therefore, an object of the invention to provide a method and device for moving two
or more containers simultaneously and shifting the relative position of the containers
whilst under engagement and further still, that the construction of this device be of

lighter construction than that of the prior art.
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3 In the first aspect the invention provides an
engagenent device conprising a hub; a plurality of
di screet projection nenbers nmounted to said hub at a
respective first ends of said nmenbers, said nenbers
sel ectively extendable fromsa d hub; a sheave and
engagenment apparatus nounted to each projection

TR RSy JDEc SAORYSITRA L BRRA! A3 2o O 00020 Bk B o b o

one term) SI'Oo

0] ec menbers . noves the respectjve sheave and
p ﬁfﬁ%ﬂg‘é&é ﬁtsceFﬁb%rP&tcagn F@F@Frwowe&% dfHbp at pRespectivediret ends of
aspect the invention provides a method for extending
andangyabpssrsaid rmembere seleiivehyi extangabln dros egid helf; 2 sheave and
extending a first actuator nounted between a hub and a
tOgagetreni appatatusemberteds @i edch ptogddtion aenhenitbe edgageett apparatus
connected through a first pivotal joint; and so
foit éiltg'h%’iﬁg tahRadt @ha int&i)dalNiTh Fhetdd Uk tehdién bf the brdpéc(ioh Members
joint froma verti cal p03|t|on to a horizontal

.
EIS(%’S% F?:,rl'e ePﬂrr]'vSe sthEQ\% dr@ e%ﬁ%é gﬁbsng ?@é&ﬂ&éreﬁtﬁ@% Ea% hub.
projecting outward fromthe hub in order to engage the
spreaders, containers or other internodal units. By
onpari son the device of WO 03/104132 |ncludes two

i% Bé?%?ﬁa iaspect, theig ventionguoyides amgthgd fer axtrndug anagagement device
whi ch are connected through a scissor lift, and so
gomprisiag therseaps @& cfxmndalgceegm adtudiohmoged heta/eprr eheb arda
enbodi nent, the novenent of the projection nenbers may
bbetaserah ntehfbt:r said rotatigabmember aidtHubrooheedtdiathraugh a first pivotal
i nternodal unit, the units may be noved relative to

ﬁﬂﬁ)tg aly s@?ﬂtzﬁﬂx@&ﬂe Astationgl mambemdbohii@e BirQipdFotdl§Bint from a vertical
menbers.

position to a horizontal position.

Thus, the invention provides a central support, being the hub and discreet “arms”
projecting outward from the hub in order to engage the spreaders, containers or other
intermodal units. By comparison the device of WO 03/104132 includes two substantial
head frames for engaging the spreaders, which are connected through a scissor lift, and

so does not provide for a central hub.

In a preferred embodiment, the movement of the projection members may be such that,
on engagement with more than one intermodal unit, the units may be moved relative to

each by extended and retracting the projection members.
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Further, by having individual discreet nmenbers, it is

possible to extend or retract sonme projection nenbers
wi t hout affecting others. Accordingly, in addition to

noving the relative position of the containers in the
transverse direction, it may he possible to shift the
relative position of the containers in other

Efll éa?rl]ﬁvmg%cggfdﬂgl &1?4&9&'11\{«?( Cnthe?d %{ IS ap%gmbf%qg lé:t)n(teenﬁ %r retract some

ten

g)ré%{:cgg}nh%gmﬁ%%a}o%n éég({tmlgv\%h rraﬁfmer ¢ %ﬂgﬁ'{o 1?1dal.drcrl?tpotn tot rlglgvmg the
configurations, being a retracted position whereby the
delgti veepasyianaefrthoceniaingts in the sansserse diredtiog) is neayrbeaphssible to shift
and a first extended position whereby it may engage
thworeldtlvesprsg mesfsthe rcontaises jr ottierridingensions anéludingatlative rotation
preferred enbodi nent, the device nay further extend so
abolitahé efraéAbRist lb'seextéﬂﬁ@gﬂ(iﬁ r&tracBig) diRPrSjestesit h¥mber only.
contai ners whil st engaged with said device. 15 The
invention is characterized by including near or at the
end of each projection nmenber nmeans to engage cabl es

rlif owerin the.device,, and fu ns
Il'g &n %‘fgeerr nt eﬁ)ngag?mUm § SUCViGE Y paYSr & f&ﬂsgoa‘iv?reﬁlqdamemal
both these Eeatures may be . included as an_ integra
SPRMgTRIIONS , PEing A 56%%?8@0% hpreby eig AAfvics 8| BarEny enough to
may therefore be a sheave, and the internodal unit
engpegi ngingleesnsendereandbe ﬁastsemt:gtded @ositipd whdrehyplitemawiesgage two
| ock engaging device. In a preferred enbodi nent, the
ppoadert inarlosegmiyendgtymay be tel escopically ext endabl e
portion. Alternatively, they nmay include portions that
swing or unfold within the horizontal plane. 5

In a further preferred embodiment, the device may further extend so as to separate the

spreaders, and consequently containers whilst engaged with said device.

The invention is characterized by including near or at the end of each projection
member means to engage cables for lifting and lowering the device, and further means
to engage intermodal units. In a preferred embodiment, both these features may be
included as an integral element, such as a block. The cable engaging element may
therefore be a sheave, and the intermodal unit engaging element may be a single or

multiple twist lock engaging device.

In a preferred embodiment, the projection members may be telescopically extendable
portion. Alternatively, they may include portions that swing or unfold within the

horizontal plane.
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In a preferred enbodi nent, the hub may be smaller than
a 20 foot or 40 foot container,. Accordingly, the
proj ection nenbers may project outwards fromthe hub
in a star type formation. Alternatively, the hub may
be simlar in size, and so thes projection nmenbers 5
projecting laterally outward, perpendicular to a

| ongi tudi nal axis of the hub. In a still further

enbodi nment, each projection nenber may include a

rotationa er ivotally nounted to hub at a )

{f pareBReb edboaiens Beitamay bEvBAlE b2 b et godt container,
engagenment with the rotati onal menber, said sleeve
fspelingly \ibe arqisctiopuntralpramay prajectsaicwards piombthel hubgn g star type
to the block. Brief Description of Drawings It will be
dommeation eAtternativeally,tthee hutdemg bie Bamildran pize sandt soi the prifjéction members
with respect to the 15 acconpanying draw ngs that

igltréjaamgameram%ahbira, Ripehdgane s & 1aigithMfal RYCHthORub.
her arrangenments of the invention are possible and

consequently the particularity of the acconpanying
drawi ngs is not to be understood as superseding the

ner.alg qf .t he recedi ng..descri.ption .of the .
150 8h e Sipopfiinert ST Bl aPE Bt B oo 0t  posgionsl member
engagenent device in a refracted position accordin o
POUGHE BRBHER fRrite BRD @ha ik ouietal gk apd @n§lequg‘E}?r§g? in sliding
Is an isonetric view of the engagenent device of
Engagement withathe iregtiorst ireerdeat, spdsiaeve mengber Hiiypialdy Bdugted at a
an isonetric view of the engagenent device of Figure 1
isecoad pecoal goiaktoghel Bldck.posi t i on;

Brief Description of Drawings

It will be convenient to further describe the present invention with respect to the
accompanying drawings that illustrate possible arrangements of the invention. Other
arrangements of the invention are possible and consequently the particularity of the
accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.

Figure 1 is an isometric view of the engagement device in a retracted position according
to one embodiment of the present invention;
Figure 2 is an isometric view of the engagement device of Figure 1 in a first extended

position;
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Figure 4A is a detail isonetric view of the engagenent
device in the retracted position; Figure 4B is an
el evation view of the engagenent device of Figure 4A
5 Figure 5A is an isonmetric detail view of the
engagenent device in a first gxtended position;

Figure 5B is an el evation view of the engagenent

el &t opet.r
drg 8 #9%1"1{: b&g{rg \gér?ve E h’%%rng Cée’ﬁﬁég?%@vsfgecé ] dguexj)%fleﬁ% saéo%d extended

p03|t|on 10 Flgure 6B is an el evation view of the
U™ ent device of Figure 6A. Description of

Preferred Enbodi ment Figures 1 to 3 show the
digrugafene deaiiivanatrie viedr ofithgy engssementeleisaiihitnretrasted position;
various 15 stages of operation. In particular, Figure
FiginodB is heelevagspensndf the\engagemennhdeyvieudfl KigurediA;, act ed
position whilst in engagenent with a spreader 10. The
Figag SAENEN et detail GBRIIfSRSerpag@hédt devioe bh 4 Brst extended
mhlch is nmounted projection nenbers 20A to 20D which

b&tibpt ermedi ate the central hub 15 and sheaves 25A to
ESD with one of sald sheaves nmounted at an end of

ﬁé’@n?gﬁ' %?I&F%RIO roj EC | on %’&fégpgdﬁvd%&ﬁlg}hgljé

etra % that the s ves 25A to 25D have ‘i"i
FRRSE it 2 8¢ aljisomelsic Kiewaldhe creggement dewice it dpesops gkrended
nenbers 20A to 20D include contai ner engagenent
PettiPBNs 21A to 21D. In this enbodi nent the sheaves

and engagenent portions 21 A to 21D are arranged as a
biguek 6Bouart edvdtmniew of the engagement device of Figure 6A.

Description of Preferred Embodiment

Figures 1 to 3 show the engagement device 5 according to one embodiment in various
stages of operation. In particular, Figure 1 shows the engagement device S in a fully
retracted position whilst in engagement with a spreader 10. The engagement device 5
comprises a central hub 15 to which is mounted projection members 20A to 20D which
lie intermediate the central hub 15 and sheaves 25A to 25D, with one of said sheaves

mounted at an end of each projection member 20A to 20D.

In this orientation the projection members 20A to D are retracted such that the sheaves

25A to 25D have come into contact with each other. Further the projection members
20A to 20D include container engagement portions 21A to 21D. In this embodiment

the sheaves and engagement portions 21A to 21D are arranged as a block mounted to
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the under portion of the sheaves 25A to 25D. Thus in

the retracted position as shown in Figure 1, as the

sheaves cone into close proximty, the engagenent

portions 21A to 21D also cone into a retracted

portion. In this enbodi nent the device has retracted
a wdth which is sufficient to engage a single

3 R E@ er gognrﬁ)n O§ft| e aveiégz‘ggg%go s lﬁS II')] & cq?ecﬂggstltion as shown in

qﬁo jection nmenbers 20A to 20D have extended out from

tIHEHIR U 23 she, sheaves opme dupiclepe Rrpdmitye Miregneagameny posiipns 21A to
way fromsaid hub 15. In this position representing a

fZIDs,@Jso exne ided refoasiadi postion. hdn drig agbadimenpthetdevies hag petracted to

to 21D are sufficiently separated so as 10 to engage

tawoiddpwhit ég suffi€ient3b ehgage airgde fpregieel@0.0r i ent ati on.

The spreaders 30, 35 are in close proximty whil st

t he engagenent device 5 is in this orientation. Figure

3 shows a further configuration of the device 5

}mgl[ E@ys%ﬁl‘gj tg%?%fgg kh V\gﬂ} E‘E 2 \ﬁce %QQ 1@:5?9}?&&% Rost tlotnh Here the
RGeS BN il 1eDn R iom uERG "B pblsroiecting

confl guration, the spreaders 30 35 are further

$hg sheavesd2A sen2eRcavan fiem sithhwalé. tInghisfrosiongepresenting a first
separating containers which may be nounted to said
spteadetbpesitBm, tiBSenghgangyih pestionn 2il Arto @fl It dre spifivjiendy isaparated so as
menbers 20A, 20D outwards fromthe central hub 15.

ftd gnigags two kprefdass B0, 35dn @ sidednrdide ciistatidae Thegpe@ders 30, 35 are in
manner in which the projection menbers 20A to 20D

fclne ?kd?ﬂrﬁ? wiiBlst e Eﬁgugsﬁltenmew@rs% in fhlisocmetn%oﬁe ntral
hub 15. Figures 4A and 4B show a detail ed view of one

end of the central hub 15 focusing on

Figure 3 shows a further configuration of the device 5 whereby the projection members
20A to 20D have further projected away from the hub 15,
whilst the engagement portions 21A to 21D are still engaged with the spreaders 30, 35.
However, in this second expanded configuration, the spreaders 30, 35 are further
separated from each other and have the effect of separating containers which may be
mounted to said spreaders 30, 35 through extension of the projecting members 20A,
20D outwards from the central hub 15. Figures 4 to 6 will more clearly describe the
manner in which the projection members 20A to 20D function so as to project outwards

from the central hub 15.

Figures 4A and 4B show a detailed view of one end of the central hub 15 focusing on

projection members 20A, 20C located at that end. It should be noted that the projection
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proj ection nenbers 20A, 20C | ocated at that end. It
shoul d be noted that the projection 8 nenbers 20B,
20D function in precisely the sane way. It should be
noted further still that in a further enbodi nent the
proj ection nmenbers 20B, 20D mgy not necessarily nmove
at the same tine, rate or extension as each other or

as tbrzacr)s 260? ﬁﬁlgg o8 l%%e%ﬁ%ygh”% Sg'?%/{l g%& @1 nlﬁ)ted further still

nenbers 5 20A 0.20D may lead to relatiy )
that dn jacfirther smbgdimest g}fd%ﬁoéecﬁﬁﬁ RERPErS 29§i d0R fyay Rk Agcessarily
portions 21A to 21D and so shift the orientation of

sive @pihe adaestimad raio s exfirnsidnyaso fachapiper ontasi thesesof 20A, 20C.
nmount ed thereto. Figures 4A and 4B show t he engagenent
dexoiingly havidg vgrying s awdtienktheof exiénsidreof sbid progeveioh members
i nvention whereby in this configuration, the sheaves

DR th QbDQﬁﬁﬁQa& b Rfative r@Bh&ﬂatlédmpkd’éﬁ&s GBI to said engagement
proximty ifT not in actual contact. In this

0 e
h“@'f‘% %EAS&%I? i SRR orBRAML AR R (redebfs BldCechiiently of
Sii e s der for engagenent with a single
@8%?%‘”?1‘8? rﬁ‘fﬂ?ﬁ ﬁ {?s retracted position as shown
in Figures 4A and 4B, the engagenent device functions
simlar to a single 15 head bl ock ready for nounting
to a spreader for a single container. In detail, the
Engyacsedvd rand ddy sloaw Bhecengpgémens dekise aeenrdial thidne mbodiment of the

whi ch are nounted projection nenbers 20A, 20C. Each

presgmahventioneviteesbyAa Ahis 20611 QoaGun, SiEssheaves @katduanad so as to bring
menber 45A, 45C pivotally nmounted to the central hub

Rm o tiRe REAHIGNRIoMRTRYW A cﬂ)ﬁéct 4ﬁlcth?sr Sri@fefRInthe @hYagement

pivotally nounted™to the central
portions 21A, 21C are such that the width of said device is sufficient to mount to a

single spreader for engagement with a single container. Thus in this retracted position
as shown in Figures 4A and 4B, the engagement device functions similar to a single

head block ready for mounting to a spreader for a single container.

In detail, the engagement device 5 comprises the central hub 15 to which are mounted
projection members 20A, 20C. Each projection member 20A, 20C comprises a

rotational member 45A, 45C pivotally mounted to the central hub 15.

The rotational members 45A, 45C are accordingly pivotally mounted to the central hub
15 through pivotal joint 60A, 60C about which the rotational member 45A, 45C may
rotate. The rotational members 45A, 45C are further mounted to the sheaves at a

pivotal joint 61A, 61C. In this fully retracted position, the rotational members 45A,
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15 through pivotal joint 60A, 60C about which the

rotati onal nmenber 45A, 45C may rotate. The rotationa

menbers 45A, 45C are further nounted to the sheaves at

a pivotal joint 61A, 61C In this fully retracted

position, the rotational nenbers 45A, 9 45C are

directed upwards so as to fold out of the may of the
this L ent

ﬁ??iatvfee %ﬁéﬁ‘? JWSB%%?QS%SAJ@E@% ol Vi R R, fettfafﬁa%g inwards.
t he pi vot al nd .ro |onal menb

%M isce a&meet a‘ihﬁn@taélo%lrlni‘ ers ég U5 ot ﬁawalt germit the

engagenment nenbers 21A, 21C which define a "w dth" of

faHgniBeniof Tf@ePISOtaJamémbﬂoﬂmgﬁptallﬁmi negngles 60As 6x 6 it § alpng a vertical

accordingly the "width" between the external portions
@kist Aecerdoagiye thendngagament anétibets 22AC216 velgjolaldefine a “width” of the
conventional width of a spreader. It follows,

ldeeicef50aR: bloght infb Elder dﬁ bkinsityeshd asdotdiRgly thé EwiBHT GBtween the
5 acts as a single head block for engaging a single

Q{eﬁﬁqj ESm‘oH Pl@lp € %’%@&%Hﬂ%mﬁ%@??%saié% 96;8% eac%])gv?ntlonal width

urnn epro tron nme

AL AR ede 1L By R o ttEh o B STl P RUo i e S act as
sl eeved  a further nenber. 65A, 650 as shown in Flg
Selénbeadeblockhfor SnZagiyEQ Hasleoprepder Wequlcanzeprnent members 21,
connection of the sheaves to the projection nmenbers

2hEough the pivotal nmenbers 61A, 61C. It is further
connected to the rotational nenber through an

actuator 50A, 50C | ocated within the projection nmenber

20A, 20C and aligned along an axis of the projection
menber. At an opposed end of the sleeved nmenber 65A,

65Cis a

Turning to the projection members 20A, 20C, each of said members include the
aforementioned rotational member 45A, 45C. Within each rotational member is sleeved
a further merﬁber 65A, 65C as shown in Figures 5A and 5B. This sleeved member
includes the connection of the sheaves to the projection members through the pivotal
members 61A, 61C. It is further connected to the rotational member through an
actuator 50A, 50C located within the projection member 20A, 20C and aligned along an
axis of the projection member. At an opposed end of the sleeved member 65A, 65C is a
further actuator 40A, 40C which connects the sleeved member to the sheaves at a

portion adjacent to the engagement member 21 A, 21C.

In this retracted position as shown in Figures 4A and 4B, the device 5 extends out
through operation of the various actuators associated with the projection members. In

particular, the extension process involves actuators 55A, 55C which are mounted
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further actuator 40A, 40C which connects the sl eeved
menber to the sheaves at a 20 portion adjacent to the
engagenment nenber 21A, 21C In this retracted position
as shown in Figures 4A and 4B, the device 5 extends
out through operation of the yarious actuators
associated with the projection nenbers.

B SRRV SER B o

the rotatio h menber s %gg, %?C. Tge exten3|o proc§§
COMMEAETSs Wit tHeSE NI LRI P At 1T SEIRD @Sé@xi%ﬁm Hgeadpree to the
so applying a force to the projection nmenber 20A, 20C
peojegiianomembet 28Ar 3P6t SRS 57 AAUK 7T roftiohd7AetHC ohae rotational
menbers 45A, 45C about the pivotal joints 60A 60C 5
Encombees4 5% 4ditatoBt the ivdtdlgoinsidlAL, 60€C. acti vati on of the

first hydraulic ram 55A, 55C. In particular it shows

the full extension of the actuators 55A, 55C and the

result in the full rotation 57A, 57C of the

Fl”ié%lr@scﬁA 9Rd SBTHREY  th s FP?eti%uHJn?S th@ i &51180@1 sﬁﬂcssc In

now horirzontal, resulting int te|¥5| on

@2 1t2 é%vﬁ gheﬁxﬁ 61%%?1'06 hgqngott%%?ﬁs 85%0%6 d gTﬁeélugt in the full

rot atl on of the extension msrrbers 20A, 20C resul ts i
FOtRAOR P 1 gD 2 ob thenrgjegtinn Member, Hers the Progecpn ﬁgemtieﬁéoA 20C is

rotational and pivotal joints into the sanme horizont al
pownlkeorizPhial rpsltng i Gealssegsientof thexsheawdsodd Aof25Cheutwards from the
sheaves outward fromthe central hub 15 on activation
génttddehubalrSi. oBecause biidieamsn rdtational joints 60A, C, 61A, C, rotation of the

extension members 20A, 20C results in a lowering 62 of the central hub so as to bring
the rotational and pivotal joints into the same horizontal plane. This permits subsequent
extension of the sheaves outward from the central hub 15 on activation of the various

actuators.

In this first extended position as shown in Figures 5A and 5B, the engagement portions
21A, C are now separated so as to provide sufficient clearance to engage two spreaders
and subsequently two containers in close proximity. Thus the position shown in Figure
5A and 5B is the first position for which the device 5 may be used to engage two
separate spreaders. This is in contrast to the retracted position, as shown in Figure 4B,
whereby the device is of such a width that the portions 22A, 23A, 22C, 23C of
engagement members 21A and 21C are used to engage a single spreader. In this first

extended position, as shown in Figure 5B, each spreader will connect to the two
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In this first extended position as shown in Figures 5A
and 5B, the engagenent portions 21 A C are now
separated so as to provide sufficient clearance to
engage two spreaders and subsequently two containers
in close proximty. Thus the gesition shown in Figure
20 5A and 5B is the first position for which the

%ﬁgﬁeggg%e Bﬂoa%lﬁgs ot ea%g ﬁﬁg‘%ﬁéﬁg {ne{ngoxi I%léa? El?e;@%rté%ns are divided with

0Si t| shomn in Fi wher eby the devic

00 st daAn 23A A HoT Rag S S?fo‘i“ﬂ tesses S%%@Cd 23 tsed for the
23C of engagenent nenbers 21A and 21C are used to

épeflide a single spreader. In this first extended

position, as shown in Figure 5B, each spreader wll

connect to the two 11 engagenent portions of each
engagenent nenber, that is, the portions are divided

Wigtes ©AQn8 &B B3R, the Auld 8 ex Mo BEhe REQASI AR soRe 50C within
second set 22C, 23C used for the second. 5 Figures 6A

aCt ﬁ)?ec?llaﬁv\‘néﬂ %,lA t20@ %t &ilp 'bQ r&e&{ i e ﬁgg@g,d% Aiheaves are

or 50A e projection ne

Olﬁ?ﬁﬁg%‘tegg%? ?@ﬁﬁ% #]Jlg)e]?%, lgﬁlFl?H% 1%%%%%g{tgnsion of the

resultlng in further extenS|on of the spreaders a
CBITRETh AN CRARFTS PitRRGd tRETRIAOMNOL ARKY): fegdting .frfgn “Uhis forther
fromthis further extension. 10 Additional actuators

4®’nsignC are nounted between the sl eeve nmenbers 65A,

65C and sheave 25A, 25C. These additional actuators

40A, 40C serve as danping cylinders as well as

keepi ng the sheaves 25A, 25C level with the ground. As

rAddat dn@D @ tu T8RRIV | 40C are mounted between the sleeve members 65A, 65C and
sheave 25A, 25C. These additional actuators 40A, 40C serve as damping cylinders as
well as keeping the sheaves 25A, 25C level with the ground. As rotational member
45A, 45C rotates from retracted to the first extended position. The additional actuators
change in length and to rotate the sheaves about the pivotal joint 61A, 61C to maintain

the sheaves level with the ground. The variation of the actuator length is achieved either

by a hydraulic damping circuit or active cylinder position control.
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45A, 45C rotates fromretracted to the first extended
position. The additional actuators 15 change in |length
and to rotate the sheaves about the pivotal joint 61A,
61C to maintain the sheaves |level with the ground.
The variation of the actuator jhength is achieved
either by a hydraulic danping circuit or active

Lider position control. 12 Cainms: 1. An
engagénent device conprising a hub; a plurality of
di s¢reet projection nenbers, each nounted to said hub
at g r esPOENERBEMEN} dGVICETPMRSISING,i d nenbers, sai d
menbers sel ectively extendable from said hub; a
sheave ahBulngagenment apparatus nounted to each
proj ection nenber, the engagenent apparatus for
engagi nga glurdlgpsf discreeti projectimcabmberns{ eachvreated to said hub at
extensi on of the projection nmenbers noves the
respect i wgpékieatiest edds cmdidangnsasaaid meRbEkelsctively extendable
relative to said hub. 2. The device according to claim
1, wher ejBmtdag Ayt er modal units include shipping
containers, flat rfacks or spreaders. 15 3. The device
accordin claiml or 2, wherein t rojection
member s 31w ot Plee P oL bR 18 F R bieSfn member, the
fromthe hub. 4. The devi ce according to, any one of
the precEtBRREMEN APRYAUGAUcEBRSipg At Iges) pRgint¢rgnodal unit;

reconfigurable froma retracted position whereby the
pr oj ect i hemgwrxggnsion of the projection members moves the respective sheave

and engagement apparatus relative to said hub.

2. The device according to claim 1, wherein the intermodal units include

shipping containers, flat racks or spreaders.

3. The device according to claim 1 or 2, wherein the projection members are

adapted to extend or retract laterally from the hub.

4. The device according to any one of the preceding claims, wherein the device
is reconfigurable from a retracted position whereby the projection members
are fully retracted to a first extended position whereby the projection

members are partially extended.
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20 are fully retracted to a first extended position

wher eby the projection nenbers are partially extended.

13 5. The device according to claim4, wherein the
retracted position is defined as the engagenent

appar atus of each projection ggnber being spaced so as

to collectively engage a single internodal unit. 5 6.
Thecdevi Nl ch aj . in the .

irst oxt s g8 SebRi ol fbiciv BRI Mfonds getined s
apparatug of each projection nenber bein arr.anged

"Nto a f MeenemRieobaiits Flapch PRICCUAR MILMERPeing Spaced so as to
apparatus of each array nutually positioned such that

t he firseolletivgly engpegasingls infesmogiwlitirpdal  unit and

the second array engages a second internodal unit.. 10

7. The device according to any one of the preceding

clai ms, wherein the sheave and engagenent apparatus

ar e6."oUNTRE dadiedgeptdingdtod] HRCONDS, &tér&h tHehfrst extended position is
respective projection nenbers. 15 8. The device

accordin ' ' h;

e Shem B ! 0 PL Tl Ton s beine
connected to form | ogk aid bl ock positioned

o acent apisen 0 s A Seron Aty o esRe Rk PRfsa o cach
9. The device acgordi.ng to any one of clains 2 t% 8..

wher ei n ¥EHHIBRA gepsitFnedzye B frympray sagaggs a first intermodal
rotational nenber pivotally nmounted to the hub at a

first pivwtand theiserond atray ergageye sepont entermedal undi.ng
engagenent with the

7. The device according to any one of the preceding claims, wherein the sheave

and engagement apparatus are mounted adjacent to a second end of the

respective projection members.

8. The device according to any one of the preceding claims, wherein the
sheave and engagement apparatus are integrally connected to form a block,

said block positioned adjacent to the respective second end of said member.

9. The device according to any one of claims 2 to 8, wherein each projection
member comprises a rotational member pivotally mounted to the hub at a
first pivotal joint and a sleeve member in sliding engagement with the

‘rotational member, said sleeve member pivotally mounted at a second

pivotal joint to the block.
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rotational nenber, said sleeve nenber pivotally

mounted at a second pivotal joint to the block. 14

10. The device according to claim9, further including

a first actuator nounted between the rotational nenber

and the hub. 11. The device aggording to claim 10,

wherein the first actuator is arranged such 5 that on
aC:TL(Y. at| Phe ctlgb?cefécggrtdi Ct%) .%ﬁltir%r9 l?l rﬂuse?isncéufb‘[isn [2 hasﬁ Iaconﬁ%llor mounted
menber gto [ The 16 P> fenber

| eadi n rotati on of at i‘ona

about the first pivotal joint a consequently the
devi ce r ¥R EF?%@OWQBkPFﬁémFggFQEPed position to

the first extension position. 10 12. The device

according to any one of clains 2 to 11, wherein in the
retracted position the projection nenber is vertica

andli.n thee dévicetaceadargsto @hnipdd) wherein thbdirgraojuemt isoarranged such
menber is horizontal. 13. The device according to any

one of cihai dFactivh@onlihe IQLRIafdr bhiSesBY kéttidral Aember leading to
reconfigurable fromthe first extended position to a

second exangled iRAStdioRs) mMHGsSBYurthe iRk Biveh i @Rt and
ul | éﬁ t f e two

nenbers are y exten SO as to sepafate

internodal units. .14, The dewi ce accordi ng to. any..on

of ol ar ngonstihdls e ey Fl e RH i PESRIAL Bkala BRNHERE the firs
menmbers i nclude a, second actuator nounted between the

rot at i onEHCIHREPRPIUOAD t he sl eeve nenber such that on
activation the second actuator extends the sl eeve

menber relative to the rotational nenber so as to

12. The device according to any one of claims 2 to 11, wherein in the retracted
position the projection member is vertical and in the first extension position

the projection member is horizontal.

13.  The device according to any one of claims 2 to 12, wherein the device is
reconfigurable from the first extended position to a second extended position
whereby the projection members are fully extended so as to separate the two

intermodal units.

14. The device according to any one of claims 7 to 13, wherein each of the
projecting members include a second actuator mounted between the
rotational member and the sleeve member such that on activation the second
actuator extends the sleeve member relative to the rotational member so as to
effect the reconfiguration from the first extended position to the second

extended position.
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effect the reconfiguration fromthe first extended
position to the second extended position. 15 15. The
devi ce according to claim 13 or 14, wherein the second
actuator is adapted to be progressively extendabl e
between the first and second ;gxtended positions. 5
16. A nethod for extending an engagenent device
conprising the steps of: extending a first actuator
nount ed between a hub and a rotational nenber said

r ot |on nber a d hub, connect h afir

i vbtar s fce desiroing Pt Tt e vhaem B adonianter is
about the flrst pivotal joint froma 10 vertica

posi t i on24apted thbe Prgresalvelystendable betweerthe figst andgpecond
according to claim16, further including the steps,
af t er t hextendstlpositignst ep, of : extendi ng a second
actuat or nmounted between the rotational nenber and a

15 sl eeve nmenber, said sl eeve nenber .in sliding
engagenent with the rotational nenber; and so

ext ggdi ng h&iRoP R @XRndBPARengagement device comprising the steps of:

extending a first actuator mounted between a hub and a rotational member
said rotational member and hub connected through a first pivotal joint;
and so rotating the rotational member about the first pivotal joint from a

vertical position to a horizontal position.

17.  The method according to claim 16, further including the steps, after the
rotating step, of:
extending a second actuator mounted between the rotational member and a
sleeve member, said sleeve member in sliding engagement with the
rotational member;

and so extending the sleeve member.



