WO 2007/136352 PCT/SG2007/000143 1 An Improved Spreader
Assembly Field of the Invention The invention relates to spreaders used

Qothemeygment of shipping containers for instance at a contgdyesyakR 000143

for the loading and unloading of containers from a container ship. More
specifically the invention relates to head blocks mounted to said
spreaders which are used to connectlthe cables to the spreaders through

sheaves, the head blocks being typically detachable from said spreaders.
Further still the inventi%ﬁlmté’é"iﬁvmé@pﬁa@mﬂdﬁnd head blocks

used for the movement of multiple containers at one time. Background
The economics of processing shipping containers is volume directly

Fiﬁg)&o?éo&aleéggge containers through a shipping yard. To enhance the

, certain apparatus has been developed whereby two
containers may be moved at one time and so at least at this stage
doubling the rate of movement of the containers. For instance, where

acceﬁﬁe%m%ﬁ%m@%ssﬁém}@%s%ﬁ%‘ %gécrw@%%%”sﬁg,gg%gcg’ntainers

use apparatus that will fit within a confined space, such as lim

fosimgimbead bleskand g5 gt r i s d
Obloc:ks and spreatderslj O 200%3%%%%%@78%%%%%%8&8%{%%% from. a

container ship. More specifically the invention relates to head blocks mounted to said
spreaders which are used to connect the cables to the spreaders through sheaves, the
head blocks being typically detachable from said spreaders, Further still the invention
relates to those spreaders and head blocks used for the movement of multiple containers

at one time.

Background

The economics of processing shipping containers is volume directly proportional
to the containers through a shipping yard. To enhance the flow of containers, certain
apparatus has been developed whereby two containers may be moved at one time and so

at least at this stage doubling the rate of movement of the containers.

For instance, where access to move containers is limited, it is particularly
advantageous to use apparatus that will fit within a confined space, such as limited to a
single head block and spreader, with apparatus that includes two head blocks and

spreaders.



To this end it would be further advantageous if two head blocks could be
used for two spreaders engaging two containers and.further that the

%%%q%g%&gpead blocks could be separated so as to deal with-theW67/000143
containers as individuals rather than collectively. A system has been

proposed to achieve this involving arms projecting from one head block
having ball shaped ends and mountec*to a second head block is a

mechanical device for engagement that comes together to grip the balls
%ﬁé‘%ﬁ{t‘g}’itﬁ‘@éﬂ&&ﬁ)ﬁ%ﬁé aripEaothtwe thred olbekswoudé bieesed for two

s&?a"ﬁ%r%y 1a%cgtivatin%)Ythe arms to move to position and further to have the
pincers toTove intg SYSRGAraRY! fHehE B teepeeadetrcoariadddoaksl could

pals &g@&eg I iglglx.. However, in qrder to engage the two head .
blogks, the to e%grﬁ%e for%@%ﬁ?’@e‘fﬂ@r’@ﬁb%’é‘@h\é rafhgidharofelisagvely.
arms is of the order of 50mm. One can imagine two head blocks having

spreaders attached thereto in an outdoor environment where wind can

affecitResreefing (B(eg?lep'?g;gggéﬁe{@ adflva9RRS thﬁ&gg%%%%&jgé%%m one

tolerance of 50mm would be an extremely di i
heithbleenbavBGAleVRGic.{i0mh e ReRRfS ofersdhhy thedualhead

blocks. Other more complex systems are kno%vglg%cl?&%\é% %)Oség I fRgehanical
depicjeftinengamantatnaed tompasalalaoianpdnkageshilst g%%‘é%! said, on

systems are more complex to manufacture and require a greater number

crestmpibglbivist whickaeotiel ieaditsBeshammaptEIaNeE e We ams to move 1o
2007/136352 PCT/SG2007/000143 3 It would therefore %e advantageous
Pogfieavind fuctdiio tethahepilckhet@rgagsito position also, the head blocks can

be engaged and disengaged accordingly.

However, in order to engage the two head blocks, the tolerance for the pincers to
engage the balls of the projecting arms is of the order of 50mm. One can imagine two
head blocks having spreaders attached thereto in an outdoor environment where wind
can affect the motion of the spreaders. To engage the head blocks within a tolerance of
50mm would be an extremely difficult activity and certainly time consuming detracting

from the benefits offered by the dual head blocks.

Other more complex systems are known such as those having projecting arms
formed from parallelogram linkages. Whilst useful said systems are more complex to
manufacture and require a greater number of moving parts which could lead to further

maintenance.



and disengaged more easily than the above mentioned system. Statement

of Invention Therefore, in a first aspect the invention provides an
gagememassembly for mounting to a first head block so ag¢q€a9R8%00143
a second head block, said assembly comprising at least one mounting
bracket for mounting the assembly to the first head block; a plurality of
extendable members each connected®at a first end to the at least one .

mountin ket,.a second opposed end of each extendable member

beingt[ e‘ﬁ%ﬁ@% ééfgrﬁg)ye f@?@?ﬁ?‘?ﬁ%ﬁ% dayemdasadabingkathgt spuld be engaged
atl g t [ [n.communication with the second ends such that

extens%%c% t %Jég%%tﬁe%@]%éh%‘éeqﬁgﬂﬂ &d¥%he engagement

portions, said engagement portions adapted to engage engagement
brackets mounted to-the second head block, wherein on engagement the

S& egrantasggmbly permits selective relative movement in the
horizontal plane and free relative vertical movement. In a second aspect,

the invention provides a method of engaging a first head block and a
second head block, comprising the steps of: extending a plurality of

exterabifoarnis mintegedlits RRegioReHathsadhlock eards gy for

second head block, said extendable arms having second ends in
megrrngcatfost vithdatphelaliy ef engrggeneniportionmeuabdiataid assembly
extension of the second ends consequently extends the engagement

COBYMiTAY; 2% dRat IRpagemEingobtivitst oy aying tangtgement BIsaekets first head
mounted WO 2007/136352 PCT/SG2007/000143 4 to the second head
blogkck PhERb R SeRdaRle resatheesrorshernaneasédhue hiiad Eiddkssli at least one

mounting bracket, a second 6pposed end of each extendable member being extendable
away from said first head block; a plurality of engagement portions in communication
with the second ends such that extension of the second ends consequently extends the
engagement portions, said engagement portions adapted to engage engagement brackets
mounted to the second head block, wherein on engagement the engagement assembly
permits selective relative movement in the horizontal plane and free relative vertical

movement.

In a second aspect, the invention provides a method of engaging a first head
block and a second head block, comprising the steps of: extending a plurality of
extendable arms mounted at first ends to the first head block towards the second head
block, said extendable arms having second ends in communication with a plurality of
engagement portions such that extension of the second ends consequently extends the

engagement portions; said engagement portions engaging engagement brackets mounted



the horizontal plane and free relative vertical movement. In a third aspect
the invention provides an engagement assembly for mounting to a first
basshplasksse as to engage a second head block, said assemBlyr/sG2007/000143
comprising: at least one mounting bracket for mounting the assembly to
the first head block; a plurality of telescopically extendable members each
connected at a first end to the at leastone mounting bracket, a second

ch telescopically extendable member being extendable

osed end o X :
ot °°n%%ef’é§f KeBEBIGE Seiehxnteltingageement pbtiesadr blocks in

away from sai '
HEORBYARICAtion with the secand ends guch that extension of the second

ends cgﬁlgs? é)%“een?f?g?g %%’%Heevgﬁtbcé BERErtions, said engagement

portions adapted to engage engagement brackets mounted to the second

head bI.ock, Whe_rein; on engageme_nt, relative mqvement of the heaq
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ends in communication with a plurality of engagement portions suc
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portions; said engagement portions engaging engagement brackets

betng ateies]mereschnvaddintobkadblooltiag keltelive salalivenBeYBmeRL in
of the head blocks in the horizontal plane and free relative vertical
ComfBvaHRiMnswith the second ends such that extension of the second ends
consequently extends the engagement portions, said engagement portions adapted to
engage engagement brackets mounted to the second head block, wherein; on
engagement, relative movement of the head blocks in the horizontal plane is subject to

extension of the telescopically extendable members and relative vertical movement is

independent of the telescopically extendable members.

In a fourth aspect the invention provides a method of engaging a first head block
and a second head block, comprising the steps of: extending a plurality of telescopically
extendable arms mounted at first ends to the first head block towards the second head
block, said telescopically extendable arms having second ends in communication with a
plurality of engagement portions such that extension of the second ends consequently
exténds the engagement portions; said engagement portions engaging engagement
brackets mounted to the second head block; permitting selective relative movement of

the head blocks in the horizontal plane and free relative vertical movement.
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In a fifth aspect the invention provides an engagement assembly for
mounting to a first head block so as to engage a second head block, said
assembly comprising: at least one mounting bracket for mounting the
assembly to the first head 5 block; a plurality of extendable members
each connected at a first end to the at |éast one mounting bracket, a
second op&gsegﬁ:d of eaﬁg extendable member bein extertldable guay
from said fitStth Bf‘é)(?ﬁtg §d BGERAABIE MeThber S &t %188 D extend
the respective second.ends in 10 the same horizontal plane; rality, of
G EHTONE SORETS MRStk SR oaand Daa BB Tt

extensg?n of the. second ends consequently extends the engagement
ass[em y CO%%I‘ISIH . .
portions; sald engagement portions adapted to engage engagement

DLAGKS! oz%or%%tfxﬁikogﬂaﬁﬁéﬁ&"fb‘% nea t'?r'%%fhié”?s%é‘?ﬁ%ﬁt&’%%”ﬁﬁg ﬁ&%’t
the engagement assembly permits selective relative” movement in the
hg{(i)% ntal plane and free relative vertical movement. In a sixth aspect the

inventfon provides an engagement assembly for mounting to a first head

PSRRI RS ot ERRAT I o
t%%éirﬁ}o%ﬁﬁgg b(!%éﬁe@, a second opposed end of each extendable member
being extendable ‘away from said first head block;
said extendable members arranged to extend the respective second ends in
the same horizontal plane;
a plurality of engagement portions in communication with the second ends
such that extension of the second ends consequently extends the e:ngagement
portions, said engagement portions adapted to engage engagement brackets
mounted to the second head block, wherein

on engagement the engagement assembly permits selective relative

movement in the horizontal plane and free relative vertical movement.

In a sixth aspect the inventior “rovides an engagement assembly
for mounting to a first head block so as to engage a second head block, said
assembly comprising:
at least one mounting bracket for mounting the assembly to the first head

block;
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a plurality of extendable members each connected at a first end to the at

least one mounting bracket, a second opposed end of each extendable
member being extendable away from said first head block; said

extendable members capable of extending at least one extendable 5

member whilst maintaining the position®f at least one other extendable
member; & puralty of endadsment poriensdn COmMUCAUORWIRINS the at least
second erd® “SUCH that extension of the second ends consequent?y

extends the,e i rgré%e%gqo%Se%@gdeW%m &h %‘%‘"ﬁé&% C‘%%%%Egléomember

engage engagement brackets * 10 mounted to the secon

Flaive. MR R oo D C AT BB Rt vorical
movement, JYQ 007435357 EET A0 II0BR R ASA RiRRhae cxtcndaic

concept the invention provides for a mechanical device mounted to a first

head blockwhich exiaRs9.a0madxed BBEE@&OEP‘%@Q%QGE}%Q&?Wextendable

head block, and following engagement permits free relative vertica
movement hetween the head blocks. The invention has several distinct
advantages. First of all by having only one side acting as a device, the

complexity, g tha i s kibe: GRAMHISHIS LR RREHRYAAY NARBINHEOnd ends

device only. Further, in an embodiment the extension and retraction of
the engaggpe At AQLHRAS FADF BEO KR8 AGORMS BINY P8R MAEGRgagement

for error as
portions, said engagement portions adapted to engage engagement brackets
mounted to the second head block, wherein

on engagement the engagement assembly permits selective relative

movement in the horizontal plane and free relative vertical movement.



engagement may not require .a high level of precision compared to the
prior art. Further complexity is removed by realising the hoists supporting

%nggggs _control yertical movement, and so as the in\,’eﬁ@ﬁ’@czoowoooms
permits free relative vertical movement, the assembly won't interfere with

this movement and control. In a preferrgd embodiment, the mounting

bracket may be a single base from which each arm extends or

alternatively each arm may have an individual base; either alternative

possibly being bolted or welded to the first head block. In a more preferred

embodiment, the assembly may engage the second head block at a

conveMienPRBR SABSRE Brtwatioarrroddasiock mikbanitl kv ibersecoted to a
ﬁheﬁd@ﬁlgfk may have purpose built brackets for receiving the engagement

Foriahs> P " ariiarpie srraRrd anriencine edigermsrennpradriock,
a%ﬁa%ﬁ)oe Wylgrtical rods V\{LO 20Q7/136352 PCT/SG2007/000143 mounted to

¢ SECONE ITEEASHIBRR: AR IR B AT IR & et JagEFenE Agnsemthe head

pReftion. Preferably, there will be two rods to engage with two engagement

portions. Alternatively plates may be mounted either by welding or bolting
to the second head block having vertical slots inscribed into the plates,
said slots adapted to receive the engagement portions. In an alternative

arran%%ﬁ'&%@ﬁ%@%%él‘ﬁ)éﬁ%%&ﬁ%i@s?%%@%@%@%%thm“

h
lugs mounted on the extending arms for engagement with co reggbnﬁdlgﬁugy one

sitéaiiis ROUIARL) the sarprRincsr B0 Gk el Ailine REAGKaIR Y by

comprise members having vertically aligned channels such that the lugs

hayininaesiigh Witice saily. Chamigelsase Eed deimaveneisally B Setraction of
constrained from horizontal movement by
the engagement portions may provide for a considerably greater margin for error as

engagement may not require a high level of precision compared to the prior art.

Further complexity is removed by realising the hoists supporting the head blocks
control vertical movement, and so as the invention permits free relative vertical

movement, the assembly won’t interfere with this movement and control.

In a preferred embodiment, the mounting bracket may be a single base from
which each arm extends or alternatively each arm may have an individual base; either

alternative possibly being bolted or welded to the first head block.

In a more preferred embodiment, the assembly may engage the second head
block at a convenient appendage of the second head block, Alternatively the second
head block may have purpose built brackets for receiving the engagement portions. In a

still further preferred embodiment, the engagement portions may be vertical rods



said channels. In a preferred embodiment, there may be two extendable
members and further said extension of the extendable members may be
Wicorghves¢adescopic action. Alternatively the extension may bRCI208T000143
through a linkage arrangement. In either case the extension may be
achieved through mounting an actuato§ for instance a hydraulic,
pneumatic or electric actuator, for controlling the extension and

subsequent retraction qf the exte ble members. Further on retraction
OGRS B B R PO N A TS A i e g ment
ong.h ogk, said-extendabl emb r tions of the.
P e M TS TRES: W G RS o

AHDEANANROE, %Qgtd%aeﬁ&&l@aaym&%%%ﬁgmp%mﬁwi RELOMHAR head

the first head block that may be snaggéd or interfere with other objects

blodkgithe kperation:ofheifikat ReadbltkeVV62id004(l 383924 to receive the
PCT/SG2007/000143 9 In a more preferred embodiment, the extendable

endB@MBRI SdRRynbe arranged such that as the members extend, the
respective second ends remain in the same horizontal plane. Further
following engagement with the second head block, the second ends may
remain in the same horizontal plane and thus any force applied by the
exteindabitemetibetsingtmeatd coh ddseadiy ovky thrgegsh thivesseawhbeadddock
will be restricted to the horizontal plane only. In a preferred embodiment,

thremghatesal @eyaEenEhithse primdinay el der .enSAcameidn Wika SeTHSRMEINg

the engagement portions into F(L)C[Jgosed directions said directions .
brackets mounted to the second head block. Further still the brackets may comprise

members having vertically aligned channels such that the lugs on insertion within said
channels are free to move vertically but are constrained from horizontal movement by

said channels,

In a preferred embodiment, there may be two extendable members and further
said extension of the extendable members may be through a telescopic action.
Alternatively the extension may be achieved through a linkage arrangement. In either
case the extension may be achieved through mounting an actuator, for instance a
hydraulic, pneumatic or electric actuator, for controlling the extension and subsequent
retraction of the extendable members. Further on retraction of the extendable members
having disengaged the assembly from the second head block, said extendable members
and other portions of the assembly may lie within a planned area of the first head block.
This has the advantage of not having any part of the assembly projecting outside the
first head block that may be snagged or interfere with other objects during the 6peraticn

of the first head block.



being co-linear with the extension axis. In a more preferred embodiment,
the actuation means may include two separate actuators, each acting on

HEShRsiNgssngagement portion. Alternatively, the actuation |epss 300143
include a single bi-directional actuator capable of independent actuation

on the engagement portions and furthep may include selective
arrangements of the bi-directional actuator to permit co-dependent
actuation of the engagement portions. Thus the actuation means of the

|late fa| aRgEBIpEHCHentnsimm: Be expradrblr msabsenaenthy siewnarreh

engagement portions or alternatively moving the engagement portions in

thahasohfepetisht FsFde e iBESHER FREORMG TRES VR MRS spmeorizontal
engagement portjon follow the moyement of g sec ngagemen
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rerr?aslg eirxllﬂ' t%% ns]a eb%orsggﬁg qugeaagg n&ru?ls Sﬁige@ﬁg\éh %’t%ﬁ%ﬁ I%O&gsg Endable
processes an operator's instruction toactivate the extendable arms
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0 system may include an Initiation sequence
hoﬂ%laﬁ{ﬁgﬁﬂae embly automatically moves from a first orientation to a
second orientafion, said first orientation being in disengagement with the
second head block and said second orientation being in engagement with
the second head block. One such alternative arrangement for the

initiation sRAueNCeRMEYtinEhdatauiaRialicabs eotiendingiiteexiendablede an
arms until at least one engagement portion contacts the second head
actistiok. s chnidivlosystengapayethporduigriditheppesahdiextendahbld dimetions
until that respective engagement portion also
being co-linear with the extension axis. In a more preferred embodiment, the actuation
means may include two separate actuators, each acting on a respective engagement
portion. Alternatively, the actuation means may include a single bi-directional actuator
capable of independent actuation on the engagement portions and further may include

selective arrangements of the bi-directional actuator to permit co-dependent actuation of

the engagement portions.

Thus the actuation means of the lateral engagement member may be capable of
independently moving the engagement portions or alternatively moving the engagement
portions in a co-dependent manner for instance having the movement of a first

engagement portion follow the movement of a second engagement portion.

In a preferred embodiment, operation of the engagement assembly may be
subjected to a control system whereby a processor processes an operator’s instruction to

activate the extendable arms and/or the lateral extension member. Further the control



contacts the second head block and then retracting the lateral

engagement member until both engagement portions engage the second
Readfocissdnus the operation of the control system may free #o8/5:2007/000143
operator from engagement through an automated sequence. For

instance, contact of the extendable armeg with the second head block may

be through a limit switch adjacent to this second end. Alternatively, said
Sg/g{nta%ame,l}c{ EP)? detected through the use of a load cell in communication

it the S SRERY A St pratastiaetewlioneby dhei ssembeyimapphedaigad oves

g coniral ;gr%e@u%cts on said contact to move to the next step within the
sequence. Briol DesBriftion ﬁ@%iﬁ@@l@mbéﬂdnﬁeﬂimmtﬂmﬁhebemg in
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containers; Figure 3 is a plan view of tﬁ?&%aﬁ%%@ggﬁg% Spreagererton also
cogtasstdmgaerrigurad Hlock and then retracting the lateral engagement member until

both engagement portions engage the second head block.

Thus the operation of the control system may free the operator from engagement
through an automated sequence. For instance, contact of the extendable arms with the
second head block may be through a limit switch adjacent to this second end.
Alternatively, said contact may be detected through the use of a load cell in
communication with the second end such that on detection of an increase in applied
load, the control system acts on said contact to move to the next step within the

sequence,

Brief Description of Drawings

It will be convenient to further describe the present invention with respect to the

iccompanying drawings that illustrate possible arrangements of the invention. Other



‘and 2; Figure 4 is a plan view of a pair of head blocks coupled using the
engagement assembly according to the first embodiment of the present

yentionsEigure 5 is a side elevation view of the head blocks 8pgsG2007/000143
engagement assembly according to Figure 4; Figure 6 is an elevation

view of two head blocks each connectdd to a spreader and a container
having an engagement assembly according to the first embodiment of the
present invention; Figure 7 is a plan view of the head blocks and
ALIRPRTEHE oS BT RaRasiloapd0wrsEEsatly the particularity of the
PCT/SG2007/000143, 12 Figure 8 is a side elevation view of the head
D ERE TG R (9L B IR e?s eRfiTeding Besigrnemtifstionthe

view.of the head blc%tﬁigés and engagement assembly of Figure 8; Figure 10
prlgc%? n%?&?%?’fh% XAl and spreaders of Figure 3, in a skew

position; Figure 11A is a schematic view of an actuator associated with
the lateral engagement member according to a further embodiment of the

presentipyvaniion. Fi 1181 J le ing the function.of the
preseT oD B LIRS B0 PR oI e o e o
crisebly ASGARN KL 10 AP B8 BRRAIMARLCI R BIESERtIDNERleN:

Figure 2 is-a side elevation view of the head blocks of Figure 1 together with

associated spreaders and containers;

Figure 3 is a plan view of the head blocks and spreaders according to Figures 1

and 2;

Figure 4 is a plan view of a pair of head blocks coupled using the engagement

assemnbly according to the first embodiment of the present invention;

Figure 5 is a side elevation view of the head blocks and engagement aésembly

according to Figure 4;
Figure 6 is an elevation view of two head blocks each connected to a spreader
and a container having an engagement assembly according to the first embodiment of

the present invention;

Figure 7 is a plan view of the head blocks and engagement assembly of Figure 4;



Figure 13 is an isometric view of the engagement assembly of Figure 12
mounted to a pair of head blocks; Figures 14A to 14C are plan views of
theoeneagreaent assembly of Figure 12; Figures 15A and 15B@¥/5:2007/000143
isometric views of the engagement assembly of Figure 12 separating two
engaged head blocks; WO 2007/136352 PCT/SG2007/000143 13
Figures 16A and 16B are elevation views of a chain and sprocket
arran%ement _accqrdinlg to the second embodiment of the present
inven 'W?i@ﬁﬁ@sﬂf?ﬁ SYrdiary Bl%l‘f‘@ﬁlféﬁ bead/SlotkR ersheragementt assembly of
asse bly of Figure 12 offsetting to two adjacent head blocks; Figure 1.8
€3 plan view of the engagement assembly of Figure 12 skewing two
adjacent head blocks and; Figures 19A to 19D are elevation views of the
engagement assembly of Figure 12 showing relative vertical movement of
adjac ription of Preferred Embodiment Figure 1
o e e Y R R b T A ere e gy o
Fplagegl in proximity in order to act together. Not shown are cables which
would engage the head blocks 2, 5 through sheaves 3, 4. Further is
shown an engagement assembly 1 mounted to the first head block 2
which is adapted to engage portions on the second head block 5 so that
togethiguiiec] Dead plackse: 5f G REHWIKLKRIQSPLAIRES 1 ABIR MNOVE skew

two containers simultaneously. The nature of the engagement assembly |
pésitiah :

Figure 11A is a schematic view of an actuator associated with the lateral

engagement member according to a further embodiment of the present invention;
Figure 11B is a lookup table mapping the function of the actuator of F igure 11A.

Figure 12 is an isometric view of the engagement assembly according to a

second embodiment of the present invention;

Figure 13 is an isometric view of the engagement assembly of Figure 12

mounted to a pair of head blocks;

Figures 14A to 14C are plan views of the engagement assembly of Figure 12;

Figures 15A and 15B are isometric views of the engagement assembly of Figure

12 separating two engaged head blocks;



that the first head block 2 can engage or disengage from the second head
block 5 at any point either at rest or in mid air and avoid the problems of
W phierdcsihrough being relatively resistant to tolerance whaireRgagingoo143
the second head block 5. WO 2007/136352 PCT/362007/000143 14
Figure 2 shows a side elevation view of 3he head blocks 2, S. Mounted to
these spreaders 10, 15 are containers 35, 40. This figure shows the
engagement assembly 1 in the disengaged position, that is, the extending
arms 20 having an engagement portion 25 at a distal end of the
engagement extendable arm 20 has been retracted within the first head
plotk DEETRHS it HFisSUTEH RS Bd ioh T the sk BoRg i rangement
abloc 5 to which th erk%%ﬁsm n %ssembl L will engage the second head
BIgE négffh §i€EMbSame “Hhée 85’66 At BracKet 30 is a vertical rod
of at least 1 metre length to which the engagement portion 25 can wrap
around in order to permit free relative vertical ' movement of the head

blockgg b4t GOREOHAY fRlRiive mevepant %BE&%JE%BPS%%&%%FB@F@% 12

second head block 5 in the horizontal plane. It will be appreciate

ohR¥ENETo thatd)eckadiean hiegtany practical length, as would be
appreciated by the skilled addressee. Figure 3 shows a plan view of the

head blocks 2, 5 and the engagement assembly 1 according to the
present invention. In particular it shows the engagement assembly I in the

retracRigupo siticmwherekyexterdatiecamaat204enib Bre iyt icikdwing two
within the plan dimensions of the first head block 2. Figure 3 further shows
athiacent head blocks and;

Figures 19A to 19D are elevation views of the engagement assembly of Figure

12 showing relative vertical movement of adjacent head blocks.

_ Description of Preferred Embodiment

Figure 1 shows a pair of head blocks 2, 5 mounted to two spreaders 10, 15 and
placed in proximity in order to act together. Not shown are cables which would engage
the head blocks 2, 5 through sheaves 3, 4. Further is shown an engagement assembly 1
mounted to the first head block 2 which is adapted to engage portions on the second
head block 5 so that together the head blocks 2, 5 can act with the spreaders 10, 15 to
move two containers simultaneously. The nature of the engagement assembly 1 is such
that the first head block 2 can engage or disengage from the second head block 5 at any
point either at rest or in mid air and avoid the problems of the prior art through being

relatively resistant to tolerance when engaging the second head block 5.



engagement brackets 30A, B being rods mounted to the second head

ki ko nBigkare engaged by the engagement portions of thepcr/saa007/000143
engagement assembly 1. Figure 4 shows a detail plan view of the head

blocks 2,5 and in this case where the engagement assembly 1 is in the
extended position whereby extendable larms 20A, B WO 2007/136352

PCT/SG2007/Q00143 15 have extended the lateral engagement member
45 5o 28HE B PRORimSiHe flsyicr dism of daitisrstkleciE i her MeuaiieT &b these

sgféta?cfé':sé rrigmber 45 .havin%enga ement portions 50A, B have been
efracted S0 280 SRGHYESA éﬂg%&ﬁ&ﬁ?ﬁ?ﬁ@ﬁ@@@@ﬁg@@%&t assembly 1 in

a48Ng rions 504, B in this embodiment are hooked shaped
S e e Tofith B4 BrgaS PGB Eorion 25
aB/BP UL Preventiine relative move t in_the horizontal plane of
the head blocks 2,52[ e%glgsveé egé\% ]t%g‘méln%ga BhsAR porasivbAthis fhe first
hegteabgonmtact with the rods forming part of the engagement brackets
30A, B. In a normal position the engagement portions 50A, B will not

necessarily be in constant contact with the brackets 30A, B but merely
proximate to said brackets 30A, B. Of course, any small amount of

relatiVenthew ehoeit betweorihe Heashhlerksnnd WilliesyLin ﬁJ@gB'% f hich

not constant contact with the brackets. Thus sliding engagement between

ﬂ]ﬁq@ngamhmmbiydnﬁ/ﬁh&lmem@ﬁﬁaﬁrﬁ%@&k@tiﬁpﬁh?@f})ﬂaéﬁﬁgnt,
in this embodiment, it is preferred that contact is made only to restrict
theeragpaementineritein e herizotital phanefamdiaaconiatid emartehaticn the
might hinder vertical relative movement, though in practice the clearance
COERBIFHO PREtly 2R, den wilimetres] dndedeneUpReHRIBEY cEIBAL!  vertical
movement of the head blocks 2, 5 but controlling relative movement of the first head
block 2 and second head block 5 in the horizontal plane. It will be appreciated however,
that the rod can be of any practical length, as would be appreciated by the skilled

addressee.

Figure 3 shows a plan view of the head blocks 2, 5 and the engagement
assembly 1 according to the \present invention. In particular it shows the engagement
assembly 1 in the retracted position whereby extendable arms 20A, B are fully retracted
within the plan dimensions of the first head block 2. Figure 3 further shows the
engagement brackets 30A, B being rods mounted to the second head block 5 which are

engaged by the engagement portions of the engagement assembly 1.

Figure 4 shows a detail plan view of the head blocks 2,5 and in this case where

the engagement assembly 1 is in the extended position whereby extendable arms 20A, B



In this embodiment, the lateral engagement member 45 comprises a bi-

directional actuator 55 which can selectively move the engagement
86?&8%1%63&,2 B linearly 56A, B by extending and retracting sa‘u’&ﬂéﬁ%&%f’“"m
The lateral engagement member 45 is mounted to distal ends of 21A, B

of the extendable arms 20A, B such thas on extension of the extendable
arms 20A, B the lateral engagement member 45 is brought into proximity

hawith:thadecordiead MoskemehhUaie£0928ementasseMBld o the second
substantially comprises extendable arms 20A, B and a means to engage

hegtetdedortd Hathw Gh208¢AB635AsRE 686074 02043 A blackawhichons
is located at the extendable portions of the extendable arms 20A, B so as

504, Enbave hensetonttheackblockizare this embgdinenbthckextartdgbie  The
arms 20A, B extended using single actuators 60A, B which may be

COGRETREEY By EPrS pevAdP dnchbhewhndimerdertdeskeddlihpedinkizge are free to
arrapgement of the -extendable arms 20A, B. In this embodiment it will be

Ve tHBR YFie BRtENTsion PR diRske bR Birtimsevent unselected

agement assembly 1, can be achieved by three actuators only being
relggtgeen%sﬁ% PRSP PR R aA! (Ran5 Rt dhechifd dntkn Cattu kS BEW SigFe the

shows, a detail view of the engagement assembly 1 and in particular an
eng%ﬁg%lg%é)ﬁﬁ cl)?l%héﬁp és%n‘ﬁn%fgﬂﬁ?oﬁ%ﬁ% Yk Hi5e I8 1GERIBEL RYbraErthe

e B S B S AR S B will

comprises a linkage of two paraliel mem
L IR 5 DA M s
said brackets 30A, B. Of course, any small amount of relative movement .between the
head blocks 2, 5 will result in a regular if not constant contact with the brackets. Thus
sliding engagement between the engagement portions ana engagement brackets is
notional and in fact in this embodiment, it is preferred that contact is made only to
restrict relative movement in the horizontal plane and no contact be made that might

hinder vertical relative movement, though in practice the clearance is likely to be only a.

few millimetres, and so ensuring regular contact.

In this embodiment, the lateral engagement member 45 comprises a bi-
directional actuator 55 which can selectively move the engagement portions 504, B
linearly 56A, B by extending and retracting said portions. The lateral engagement
member 45 is mounted to distal ends of 21A, B of the extendable arms 20A, B such that
on extension of the extendable arms 20A, B the lateral engagement member 45 is
brought into proximity with the second head block 5. Thus the engagement assembly 1

substantially comprises extendable arms 20A, B and a means to engage the second head



member 65 such that on extension of the extendable arm, upper parallel
member 70 rotates about a pivot point 71 with rotational and translational
W8HiEdt R the base end 72 and at the upper linkage end 78CREBRfIbHe00143
about the intermediate pivot point 71 is ensured by linkage member 85 so
as to pivotally connect the pivot point 7{to the base end 76 of the lower
parallel member 75. The parallel members 70, 75 are connected to reach
blooknwhizih3 Isodid atcibaremidatdOp ESns drahdhepadalrl MesIASHE Qo as to
and 75 being in spaced relation and consequently, the parallel members
enZage7hepanhbealdl@® And reach member 90 WO 2007/136352
PCT/SG2007/000143 17 forming a parallelogram. The reach member 90
terminates at the lateral engagement member which the engagement
portion 25 are mounted. As previously described the extendable member
is actidbdt smbadimantireraciradahlc gonm2is Brbtsoidaé nsingsitglsastsetors
6 ;g(;%mmed, eg one end to the head block 2 and at a distal end at an
OtftermeRiche™aN RepBRIFERH o Y OREEIRAr Ml sheimkiysrder to extend the
ﬁngorés%g
exten

uently on agtivation of the ram 60, the extendable member =
saﬁ%?ﬁxﬁ?é ﬂﬁ#&%“’ﬁ%ﬁ?ﬁ&lﬁn@%ﬁnd Ineis piediodsment it jeil be
ft rallelogram arrapgement of the linkage, the engagement portion
o R B R R MDA i S AR oty
' ment can be effected by the later
ot e e el B P e

enfebasbRGLLAeM,  t9scouple with the engagement brackets 30. An
alternative disengagement method is that shown imminently in Figure 5

whereby hoists (not shown) selectively raise the first

Figure 5 shows a detail view of the engagement assembly 1 and in particular an
embodiment of the present invention using a linkage arréngement in order to model the
extendable arm. In this embodiment the extendable arm comprises a linkage of two
parallel members 70, 75 both of which are rotatably connected to a base member 65.
Furthe; the upper parallel member 70 is also in sliding engagement with the base
member 65 such that on extension of the extendable arm, upper parallel member 70
rotates about a pivot point 71 with rotational and translational movement at the base end
72 and at the upper linkage énd 73. Rotation about the i‘mermediate pivot point 71 is
ensured by linkage member 85 so as to pivotally connect the pivot point 71 to the base

end 76 of the lower parallel member 75.

The parallel members 70, 75 are comnected to reach member 90 so that
connection point 73, 77 of the parallel members 70 and 75 being in spaced relation and

consequently, the parallel members 70, 75, pivot member 85 and reach member 90



head block 2 or lower the second head block 5. Because the engagement

assembly 1 is not affected by relative vertical movement, the e e
b%?t%)ﬁl%(’gﬁ%jes up the engagement bracket 30 and as showlﬁ(?%?l’q—gl;gzégzp 0143
eventually disengages the first head block 2 from the second head block
5. Thus in addition to using the lateral gmgagement member 45 to
disengage the head blocks 2, 5, relative vertical movement of the head

foptiegs 2astivogymadlstingatheniitts 9Gytatamseleativelyl diseneageement
the head blocks 2, 5. Figure 7 shows a further embodiment of the present

MGHRSH TR SR B FepReass meny againe Rbassembipit Car eifectianshifdetcHbsd the
of the head blocks 2, 5. To achieve this the head blocks 2, 5 may be held

ex{FGBBiEc FabRion 15'8HeA SFRIERIHERie IS, 2007 88058 ment, which

is PCT/SGZtO 7/000143 18 engagement member 45 selectively adjusting
& BRAERtiGhAS T B hathidedsd Bibirediteh epdne an intermediate

-hi-directi tuator 55 extends 95 t t portion 50A.
P A B e iion SRS By A b 6
fa D AR R LArE e
O T B LSRR LA BT b Bl

5.CB iRtaini entwith the engagement bracket
@%H%@%%&Fﬁﬁ@&%&%})ﬂ% ) dorg;c/ﬂ%ﬁnka ¢, I en S%%emenfa Stfion 25

30A. B. Thus the offset 105 is achieve the se€on emen

is ROFIOBITO BnBPOIAGR fRrCM I IR RO, RNgagement bracket 308 to

shift the second head block 5 in the deSired direction 106. Because the
head blocks 2, 5 are in engagement, the offset 105 does not affect the
parallel arrangement of the head blocks 2, 5 and so effecting a pure

offsetsl Bixduysatsrensaganivnatiagdientaigéalent can be effected by the lateral
engagement member 45 exteﬁding the engagement portions 25 and then retracting them
to couple with the engagement brackets 30. An alternative disengagement method is
that shown imminently in Figure 5 whereby hoists (not shown) selectively raise the first
head block 2 or lower the second head block 5. Because the engagement assembly 1 is
not affected by relative vertical movement, the engagement portion 25 slides up the
engagement bracket 30 and as shown in Figure 6 eventually disengages the first head
block 2 from the second head block 5. Thus in addition to using the lateral engagement
member 45 to disengage the head blocks 2, 5, relative vertical movement of the head
blocks 2, 5 through adjustiné the hoists may also selectively disengage the head blocks

2,5.

Figure 7 shows a further embodiment of the present invention whereby the
engagement assembly 1 can effect an offset 105 of the head blocks 2, 5. To achieve this

the head blocks 2, 5 may be held in spaced relation to each other with the lateral



engagement member 45. Figures 8 and 9 show a further embodiment of

t\g?) ?gg_ﬁgggggvention whereby the engagement assembly 1 aghieyes37/000143

relative separation 110, again by manipulating control of the actuators 60.

In this case the head blocks 2, 5 are shifted 110 from a proximate

position as shown in Figure 8 to a distal$osition as shown in Figure 9 by

extending the ramp of the actuator 60 and so extending the extendable
ergayeardt consegdéntieptistingdiheisgahadhénecbtock &cfustbes from fhie case

first head block 2. Consequently the parallelogram formed by the linkages
onsf directinte Al disi diadite ficdet aenvathratid sstenaMidtins dher esgenjarneivn S0A.

portion 25 within the same horizontal plane despite the deformation of the
SigaiiarseratheTRio s ditsrinsnlB) wanssintiee s aBMRT 2ngfsmahifiparthe

arallel member 70 with that movement compensated by a shift in the

Se?é’&éheﬁ?@ﬁ?&éﬁné@’?é%%é% the e FeRse Frseing afoltd mstpiisn of the first
2007/11{3%535 .PC#Q%GZ%%/EOO 43 19 Figure 10, shows, a further o

RSB BRI RS PreseHt iRTe HiforPIATERSEYRITE TRHG LR R e ML EeSEIRBiy™
1 ffect a sk 5 grientation,betwee first head block 2 and

o LG BRSNS el VR e A0

en%@ﬁ%@fﬁ & §9é\a£}%z%§t R 1% %E"sé%x&égg%g‘% : LA ABOSIHOD, shify

Al
Similar to that of Figu own in Figure e same time, the

thSHIBH IRAB tRolacke AR aRdeMaiaiing s nd R¥IBRAARIE LRI are

in a position similar to that shown in Figure 8. Consequently as the first

inexigaetahig: afR 2ALXI0R0RILAshedesired digtanaeathe Jaauti9Athe head

relative rotation
blocks 2, 5 and so effecting a pure offset 105 by merely manipulating the lateral

engagement member 45.

Figures 8 and 9 show a further embodiment of the present invention whereby the
engagement assembly 1 achieves a relative separation 110, again by manipulating
control of the actuators 60. In this case the head blocks 2, 5 are shifted 110 from a
proximate position as shown in Figure 8 to a distal position as shown in Figure 9 by
éxtending the ramp of the actuator 60 and so extending the extendable arm and
consequently pushing the second head block 5 further from the first head block 2.
Consequently the parallelogram formed by the linkages of the extendable arm is
deformed, and so, maintains the engagement portion 25 within the same horizontal
plane despite the deformation of the parallelogram. This is achieved by a shift in the
pivot point 72 of the upper parallel membe;r 70 with that movement compensated by a

shift in the reach member 90 leading to the increase in separation 110.



115 of the head blocks 2, 5 providing a skewed effect and so aiding in the

%%Eﬁﬂ‘tﬁ%fz individual containers whilst the head blocks 2,5 ?Eer} 007/000143
engagement. Figure I1A shows a schematic view of the bi-directiona

actuator 55. in one embodiment of the present invention. Here a first ram
130 in communication with the first eng&gement portion SOA is directly
influenced by hydraulic oil entering a first chamber 140 and an
interriégieitel heheern1fetith erobetiteringothehéinsteshanibemtién wRiaSy the
through Inlet A 150 with oil entering the intermediate chamber 142 through
e TR a8 SARgohFFarmties  tempdubidatiornivitivthbebeeanthe first head
e ement portion 50B is influenced by a second chamber 145 and the
blﬁw%g?r%@g; %Sgﬁﬁﬁqﬁﬁaﬁh?%reby hydraulic oil entering the second
chamber 145 enters through Inlet C 160. Possible permutations of oll
entering or exiting the inlets and so entering the first, second and

int ' 40,142, 1 in Fi B. In th
oo AR do e R B e 20 o Senciabie
indicates.oi / . 007/000143_ 20 ing the _.
o s R SR S i o

AfnEerapResSile ﬂTéﬁ&ﬂ%?%ﬁﬁ%@i&!ké@%%%%&%%&%eeQ gcﬁ%‘nlg?t}e}&gndable

first chamber 140 through the Inlet A 150, oll exiting the interme

areha0Ben Mgoantbeibiantanng the serandchambes 145,306, 59,10Aicalin0s

a"1" for Inlet A, "-1" for Inlet B, "1" for Inlet C.” As indicated in the
extaitablaticr20ANgehuing (e et ReIRIRLIO ML 70t RISl CAVSE N ion

rams 130 and 135 to be directed inwards and thus retract the first and
11Sewfothd head blocks 2, 5 providing a skewed effect and so aiding in the placement of

individual containers whilst the head blocks 2,5 are in engagement.

Figure 11A shows a schematic view of the bi-directional actuator 55, in one
embodiment of the present invention. Here a first ram 130 in communication with the
fmsﬁ engagement portion 50A is directly influenced by hydraulic oil entering a first
chamber 140 and an intermediate chamber 142. The oil entering the first chamber 140
enters through Inlet A 150 with oil entering the intermediate chamber 142 through Inlet
B 155. A second ram 135 in communication with the second engagement portion 50B
is influenced by a second chamber 145 and the intermediate chamber 142 whereby

hydraulic oil entering the second chamber 145 enters through Inlet C 160.

Possible permutations of oil entering or exiting the inlets and so entering the
first, second and intermediate chambers 140, 142, 145 are shown in Figure 11B. In the

lookup table of Figure 11B, “1” indicates oil entering the chamber, “-1” indicates oil



engagement portions 50A, B. This action is required for the lateral
93k, member 45 engaging the engagement brackets 3 QRA:Ro7/000143
The second permutation 175 indicates for Inlets A, B and C a "1", "0" and
"-1". The consequence of this arrangement leads to the rams 130, 135 to
be directed to the right which if the head blocks 2, 5 were in engagement
would lead to an offset similar to that shown in Figure 7, but in the
legpipgsitecdreamber e t0d pulicattatithe 18Gunticabemtheliodeds helngherefore
J"-1" "1, "-1" and so the first and second chambers 140, 145 having oil
EQMALIFiBEhamber with oil entering the intermediate chamber 142. This
would lead to the rams extending outwards and so extending the
engagement portions 50A, B which would lead to a selective

T I LT
ixed i iL exiting the | diate, / o
e O e e e Sl R 112 7t e ane the
seldih ng}qiﬂgs&a@m&%? édnm?é’r‘?ﬁ?e%'}f HgRthjISLt “5139?0%1?{@ C.

ramp 135 would stay in a fixed position. This might be, for instance,

ADTANAHOMALiE SRAHSRGE w%ﬁgxétﬁége%%eﬁg%%n%gﬁgﬁ%g@ﬁ g%% will

may already be in engagement with the engagement br

casngingariiel fisienuagemeniineionine-sontachnith theengagement.cond

bracket 30A. The fifth permutation 190 shows the reverse of the fourth
enpegeiatigBaansdAsoBNayThE aafd USRI R0rgeHR reeRgage b8 nent

second head block.
member 45 engaging the engagement brackets 30A, B.

The second permutation 175 indicates for Inlets A, B and C a “1”, “0” and “-17.
The consequence of this arrangement leads to the rams 130, 135 to be directed to the
right which if the head blocks 2, 5 were in engagement would lead to an offset similar to

that shown in Figure 7, but in the opposite direction.

The third permutation 180 indicates the inlets being “-17, “1”, “-1” and so the
first and second chambers 140, 145 having oil exiting the chamber with oil entering the
intermediate chamber 142, This would lead to the rams extending outwards and so
extending the engagement portions 50A, B which would lead to a selective

disengagement of the head blocks 2,5.

The fourth permutation 185 has for Inlets A, B and C “17, “-1”, “0” which

would have the second chamber 145 fixed in volume, oil exiting the intermediate



Figure 12 shows an overview of a second embodiment of the container

Mement assembly 205 comprising a pair of head blocks 210 mounted
gb?@éaers 220A, B. In this embodiment the spreaders fﬂﬁ%@?@mm

tW|n container spreaders and thus each spreader 220A, B is mounted to a
pair of containers 215A to D. Accordingly, the -container engagement
assembly 205 is mounted to four containers 215A to D and thus carrying

chambell Capanityodf ehisrpariiss!ArAURAEBE AN, FigHe &2 AAWSIE PRAoud
blocks 235A, B of the container engagement assembly 205 whereby the

nheaddioc kiglZ3GK] Biareenghgehthsoughuad LRORIMRALRASSRMPIYh A28 ght
according to one embodiment of the present invention. In this case the

berigadetneer. pesahilaeRhetrpHses tthexibndabiednehers 2304 pBriion
which are mounted to a first head block 235A and extending outwards
>ivaRIeH dsobR Reagaskier 358, the engrermecshitizofeha0Bktenidableinging

e%‘ibers 230A, B is a lateral engagement member 265 for engaging the
the oS PR RETITIRCTABES erter bt dbn Restapmams ArpkstRIZ35A, B

and control the relative position of the head blocks 235A, B as will be
discussed. WO 2007/136352 PCT/SGZOO7/000143 22 Figure 14A shows
225 The assembly 225

a plan.view.of the en asse
comp?%%sl%l\%%r%?fr?e ensﬁgﬁ F‘ff g?’?&e BRI BREEMRHSR Hohand
K 235A to which the assemb unted. The
S&qu%ng%oangls %Jﬂ%%/e ?/rd%é%é%tlvgaﬁy auﬁec(i%ﬁébeaz‘gg[n%ﬁs mounted to a

portion of the extension members 257A, B. Mounted at the extreme ends
of both extension members 257A, B is an engagement member 265

whiclrigResitiongewi annayRRiQTestalion. 3LHINL BRGSO of the container
engagement assembly 205 comprising a pair of head blocks 210 mounted to two
spreaders 220A, B. In this embodiment the spreaders 220A, B are twin container
spreaders and thus each spreader 2204, B is mounted to a pair of containers 215A to D,
Accordingly, the container engagement assembly 205 is mounted to four containers

215A to D and thus carrying the full capacity of this particular arrangement.

Figure 13 shows the head blocks 2354, B of the container engagement assembly
205 whereby the head blocks 235A, B are engaged through an engagement assembly
225 according to one embodiment of the present invention. In this case the engagement
assembly 225 comprises two extendable members 230A, B which are mounted to a first
head block 235A and extending outwards towards a second head block 235B. At
extreme ends of the extendable members 230A, B is a lateral engagement member 265
for engaging the second head block 235B so as to both connect the head blocks 235A,

B and control the relative position of the head blocks 235A, B as will be discussed.



the extension member 257A, B. The engagement member 265, is
W8%59H§&§9e extension member 257A,B with rotational joinf,%?%(gmom 3
the engagement member may be rotated within the horizontal plane

subject to the relative extension of the two extension members 257A,B.

The engagement member 265 further imzludes a bi- directional hydraulic

ram 266 which is arranged to extend and retract engagement lugs

250A,B which are positioned at extreme ends of the engagement

assembly 265. It should be noted that the engagement lugs 250A,B are
offset§BiR 14 1By ainkinavisy of the engrasomemsasebiy) 2 65hsaidembly
qffset being on a side of the engagement assembly 265 opposed to that

23 PrEmISthRAR SRR SR memhere Atk erdharaewtetdabs BHEAIR first
R ol e LR RBHRG LS SE BN 65 She-FerarEck R deved by
D i ZEalh T ARIET 1 15 e A G members
o e R TR TR 2o © o en

e QNREEUO, 200 LAGIRRCTISGAOTIONNAT 2o The crasdement

assembly 225 further inclu engagement br

thdNXRHAH Cnie SRk g agsblopk.2 %Eﬁgﬁt qh.spigPragkets %@@r@d%e the

hooked shaped, in cross section, with the concave portion direct

exRUVAIES SRS 5T AFTNUE HARIARASMENEHARL BRAE DO RROSHOD may

and shape. Said engagement brackets 245A,B further are shaped such
bethathtite edthdaviepaionahingMeokadsshapethe relative extension of the two

extension members 257A,B. The engagement member 265 further includes a bi-
directional hydraulic ram 266 which is maﬁged to extend and retract engagement lugs
250A,B which are positioned at extreme ends of the engagement assembly 265. It
should be noted that the engagement lugs 250A,B are offset from the longitudinal axis
of the engagement assembly 265, said offset being on a side of the engagement
‘assembly 265 opposed to that of the first head block 235A. In this embodiment, the
actual lugs 250A,B are directed along an axis parallel to, but not co-linear with, the
longitudinal axis of the engagement assembly 265 with the direction of said lugs
arranged so as to be facing each other and thus directed inwards rather than directed
outwards. In light of this arrangement, an embodiment having the lugs co-linear with
the engagement assembly 265 is also possible, as is an arrangement whereby the lugs

are directed outwards.



forms a channel along which the engagement lugs 250A,B may slide

ithout hindering said movement. It follows that in order to prﬂf‘mrczo /000143
wé&%ﬁ%é}%‘iﬁthe sliding action said channel is directed along a vertlca? ,

axis such that when said lugs 250A,B are engaged with said brackets

245A,B that, so long as the relative pogition of the lugs is maintained.

said head blocks may freely move relative to each other along a vertical

axis tHro rglsagtiainy efsaibly @2 alfnthenithchannehdbiguies AL/ A B

show sequential steps for the engagement assembly to engage the
WhirkcRistgrpaBisdsta fdssecodriradt e ks SBjadenhheacidl ek 2854 B\ B are

Accordingly Figure 14A shows the engagement qssembly only partially
h"é’}&’é% f‘é){adn tHSSssFERaad Blo s erecpes toobéoertjeayed. (shards deas to
noted that, in this viey, the bi- directional ram 66 of the engagement

TGOS RERRTIFAL TS e AgBrieki iy B oivm Bdrebamty eXtihdagagement
lgur a further sequeptial step in the engagement process

br% ersg‘%)%?t %hfe%r%%égrrﬁes R?gr%B T BPSHScranteReh deshesss whape
i member 265 into proximity with the second head

ok e R St L BES8  By vt plring

aoement Aragksis B e yet to be retracte, h . :
SaiEir}girection{;ll Er)f':\m S0 aﬁ% fu I?/pcei%g?é e%‘éﬁats]rlgcﬁe & B\g@%;éﬁa&a&%&md

chORT 3303 P LiTA G IRATL0RL4 314 g Wt:% o%%% &%3%‘8513 B gngaged

member 265 is proximate to the second head ecause't

withgai@ 5eAIBthayeA18taa0 89 Bshi & R TkRIR4RAB- e MRS A0 DI0SKS ea.
are yet to be in connection.
said. head blocks may freely move relative to each other along a vertical axis through

sliding of said lugs along said channel.

Figures 14A to 14C show sequential steps for the engagement assembly to
engage the brackets 245A.,B and so connect the two adjacent head blocks 235A,B.
Accordingly Figure 14A shows the engagement assembly only partially extended and
thus said head blocks are yet to be engaged. It should be noted that, in this view, the bi-
directional ram 66 of the engagement member is such that the engagement lugs 250A,B

are fully extended.

Figure 14B shows a further sequential step in the engagement process)\;vhereby
the engagement members 257A,B have fully extended so as to bring the engagement
member 265 into proximity with the second head block 235B. It will be noted that the
lugs 250A,B are proximate with the engagement brackets 245A,B but are yet to be

retracted by the bi-directional ram so as to fully engage said brackets. As with Figure



Figure 14C shows the actual engagement of the first head block 235A to

wg ﬁgﬁg&?sgead block 235B. Here the engagement memberlﬁé%ﬁ%{ﬂ(}(ms

proximate t0the second head block 235E and, further, the bi-directiona

ram 266 has retracted the lugs so as to be in engagement with the

brackets 245A,B, In this engagement gigksition the head blocks 235A,B

are in fixed relation within the horizontal plane through the engagement of
14hevhilgs tha cdbtizederackietseinbitadomen tiomachpretaoths|yeaeadraeatb bieke235B,

in the vertical axis through sliding of said lugs within the channel formed
beggusgitheblagk et AORderen galgeragrsl dhg bnirrinL4Ssebhe 226 isead blocks

capable of performing a number of actions leading to the change of
arfeyatitRebsdBifioReBi e two head blocks 235A,B. Whilst the engagement

assembly 225 cannot control the change in relative position along a

vertical axis it can, however, adjust the position within certain limits within

the hgrizontal plane. This includes lateral adjustments such as separating
e N B0 TPl LR ESE SO Lo o B Th gk the
containers, in ¢lo oximity or even into contact. Further, the .
s IO P SRR REAEe AR e aimat to the

56881?&@938%5@%@;9%05%; iy Bd%ﬁ%ﬁ%% !)'ggﬁrxa%%- Baner stll.d e Jugs

engagement assem Iy can cause a at I1s, a relative rotation o

sohgsa'% I%Ig %%n%ggén%n\f"%{ﬂ {Héa g}%@@ﬂ? ape. 1}2’%@%9%%@8@ osition the

PCT/SG2007/000143 25 Figures 15A and 15B show progréssive views of

ndhlf BRRREANRAIUNCHANOT e SREAYEMERRAS IR Zana 5180 WRIBh the
Figure 1 5A, the head blocks are proximate to
engagement of the lugs and the brackets, but as mentioned previously are free to move

in the vertical axis through sliding of said lugs within the channel formed by said

brackets.

Once engaged, the engagement assembly 225 is capable of performing a number
of actions leading to the change of relative positions of the two head blocks 235A,B.
Whilst the engagement asse%nbly 225 cannot control the change in relative position
along a vertical axis it can, however, adjust the position within certain limits within the
horizontal plane. This includes lateral adjustments such as separating the head blocks or
drawing the head blocks together so as to bring the containers in close proximity or
~ even into contact. Further, the engagement assembly can form an offset, that is, shift
the relative position of the head block 235A,B along parallel axes. Further still, the
engagement assembly can cause a skew, that is, a relative rotation of the head blocks

235A,B within the horizontal plane.



each other, though not in contact, and thus the engagement assembly is
only partially extended., As shown in Figure I15B, as the extensi
ﬁqféyn%%m 3?%‘%A,B further extend, the head blocks 235A,B are% ESGrZ 007/000143
separated so as to reach a maximum stroke. In order to reach the full
extension there is a limitation of the ex@&nsion arms 257A,B as to the
maximum extension they can provide. It follows that in a simple
constfigtion | fie anfokeBo s pnvpRSSiveilidewit tfcthengtiafatontiaketoa of the
extension arm can extend. Figures 16A and 16B show a further

CRERESRAR SAESMTET By thd hshiremlio FiswedS4s themeddblockdiest proximate to
sub-member 275 of the extension member. A second sub- element 270

A A e ekiB OB Theambarunihe ARerarmend apesekist is only partially

rrangement, 280,,285A, B, 286 290 separating the two sub-members
%@@75%&8‘} Rl tBnfSrile SRR ARFTDPE oV ieh et mfnd,

fst sub. membet includes sprockets 285, B
o S VA G TP A S e

mounted 280 to the second sub-member 275. In this embodlment as the
hydraulic ram 255 extends 295, there is a consequent extension 300 of

the sgb,membeL2 7P iying e first sy r’&egnlf%% &rboqlﬁla%%%eﬁ.}rgn arms

rotates the chain 286. As the chain travels ab member

Zihﬁ,B%Sﬁstﬁesmuﬁﬁéﬁﬁﬂyaﬁi‘ﬂ@ heX Rff@ffo%c%g in a simple

sub-member 270. As shown in Figure 16B he compound effect is further

catemetisiiatecsidierebihteulirss SuiMemPaedém R 0aeh TR\VERENbn arm

4X 'which is leads to the movement 8X of the second sub-member 270.

ca/ 200 7/Hig6R52] L hdQ 2005HOR0 Busth26 driiamdit wieeLdy Bhshgrautic
the offset function of the engagement assembly 225,

ram 255 is mounted to a first sub-member 275 of the extension member. A second sub-

element 270 forms part of the extension mernber, with a chain and sprocket arrangement
280, 285A, B, 286, 290 separating the two sub-members 270, 275. The arrangement
comprises a fixed arm 274 to which the chain 286 is mounted 290. The first sub-
member includes sprockets 285A, B at opposed ends about which the chain travels. The
chain 286 is further mounted 280 to the second sub-member 275. In this embodiment as
the hydraulic ram 255 extends 293, there is a consequent extension 300 of the sub-
member 275. Driving the first sub-member 275 a distance X rotates the chain 286. As
the chain travels about the sub-member 275, this causes a subsequent compound
movement 2X of the second sub-member 270. As shown in Figure 16B, the compound
effect is further demonstrated whereby the first sub-member 275 undergoes movement

4X which is leads to the movement 8X of the second sub-member 270.



achieved by the bi-directional ram 266 within the engagement member

%@éz@tﬁﬁ%@%@g previously, engagement of the lugs with the engagemE N 000143

- brackets Is achieved by mutually retracting the lugs so as to engage the
brackets. After engagement, and as shown in Figure 17A, if a first lug
250A is further retracted by the bi-dire@fonal ram 266 but a second lug
250B is extended, this has the effect of moving the lugs 250A,B in the
sameKigassd7 AvpilstiR Evyadeneeietvitnatencridhe enseaebracketembly 225,
. 245A,B, this applies a force so as to shift 310, the second head block
aghigped by dhe HhditseetR) TaR Sh i thegtnersymenb Brabet o hedy stated
blocks in the other dire%té%g, he directign of the lugs is reversed so that
retfactéd e

PIRY Qe n FIERETEEE i8 ARG R EHS et biTYGE BY
b trolling.the bi-directi | 266, this has th t of offsett]
Rl e R oo e 200y e e Rl et
Il . Fi i > ;
S T A g R R Monal ram
288tERsIQR WhaiebysHie st axiension namber2? (ARG RAE flY250A B in

extended than the second extension member 257B. This has the effect of

HOtRHRY ARRABE. Weneas k FRIAIVEIOEACARNA ARYSEIRKEWBA B, this

said head blocks by a desired amount. As mentioned previously the

2SPEIRAILTHRAIBSEAMBHIZAD has fRSRNHAlOVRLIE T8 |atiMe wekliCalrection. As
position of the head blocks 235A, B. This is achieved by lifting or lowering

stbevheatiplecky Bepastietyiathasdblackhiaualinehesalisciiguires difbdtion of the
19D show various relative positions in the vertical axis of the two head
Iiglodksrevartiny sat WD 200630z PCTBESES 2607400463ve the first lug 250A
extended. Thus by controlling the bi-directional rams 266, this has the effect of
offsetting the position of the head blocks 235A, B relative to each other along parallel

axes.

Figure 18 shows a further function of the engagement assembly whereby the
extension members 257A.B have differential extension, whereby the first extension
member 257A has more fully extended than the second extension member 257B. This
has the effect of rotating 230 the two head blocks relative to each other and so skewing

said head blocks by a desired amount.

As mentioned previously the engagement assembly 225 has no control over the
relative vertical position of the head blocks 235A, B. This is achieved by lifting or
lowering the head blocks separately so as to achieve the results. Figures 19A to 19D

show various relative positions in the vertical axis of the two head blocks starting at



27 Figure 19A whereby the engagement assembly 225 is located at the
upper portion of the bracket 245. As the second head block 235E |
}%%gé% %??ﬁe engagement Inc. slide within the bracket 245 gﬁg/?sa 2007/000143
shown at a mid point in Figures 19B and at a lower point 140 in Figure
19C as the lifting of the second head bdck 235B progresses. As a safety
measure, or merely as a more convenient way of disengaging the head
Fhieekpa3hhernd B3oBxdbuthatt Hileenplthe sRaobstdieadidlagke? FoBion of the
disengages the head blocks by permitting the engagement lug to slide out
betkendst withtthesbrankdi=a4 51ddiis3 it isapicd 3ehghgementisent lug slide
required, all that is required is to lift, or alternatively, lower the first head
witfgiokii23bActetcad fs endise nyege mentnith peiptavibliggres SBtyrfd aturdower point
PMCSLLP WO 2007/136352 PCT/5G2007/000143 28 Claims : An
1 ¢himbistreiPassehbhifoemd trrisrgeadabiiast Meak bloBkrsegaessesentyageatety
a second head block, said assembly comprising: at least one mounti

n ,

MSASERG CFIPFHAY 6 AgHRE £SSE Ry i@ Tifltmeaans eyl Harly 83 5A and
extendable members each connected at a first end to the at Jeast gn

2inBurttighratiag, o &%ﬁaoa&p%@é%dbé%%o%3é§cﬁlé%ﬁa% e Blocks by

PG Senteble ey o squd s head eckc A BUrRIol s 1y e,

e
engagéemen econd ends

rapid disengagement is required, all that is required is to lift, or alternatively, lower the

first head block 235A to cause disengagement, thus providing a safety feature.



such that extension of the second ends consequently extends the MCSLLP

engagement portions, said engagement portions adapted to

&1‘35@@4‘}13éﬁf2brackets mounted to the second head block, Wh%é;gﬁ?&(;zﬁmmoom

engagement the engagement assembly permits selective relative

movement in the horizontal plane and f&e relative vertical movement. 2.

The assembly according to claim 1, further including a lateral engagement
Clamsiber connected to each of the second ends such that extension of the

second ends consequently extends the lateral engagement member, said

engagement portions mounted to the lateral engagement member. 3. The

assembly according to claim 2, wherein said lateral engagement member

aditpted TP SRR Teat TR EntperIsRg e egpesherdivbrtomsaltngngage

an axis %%rallel I&g)ea I%pgitudinal axis of the first head block, and fuuther

adapted e S0 FI 583 ESE88/000143 29 to retract

the eng ent portions along the same axis,in order to engage
engage;%%?%?g&egogp e 3”3%%??& ﬁéd&%ﬁﬁ%&rﬁ?%@gﬁ%&“ first head
accordinghgglény one of the preceding claims, wherein the at least one
mounting bracket includes single base from which each extendable an
extends o, EaRasiemblvaseqrding.io apx ene ghairime d o dwhareln

each arm having an ind ase, said bases co ve]ﬁ/ orming
mMountingne mounting bracket, a second opposed end of each extendable member

being extendable away from said first head block;

a plurality of engagement portions in communication with the second ends
such that extension of the second ends consequently extends the engagement
portions, said engagement portions adapted to engage engagement brackets
mounted to the second head block, wherein

on engagement the engagement assembly permits selective relative

movement in the horizontal plane and free relative vertical movement.

2. The assembly according to claim 1, further including a lateral engagement
member connected to each of the second ends such that extension of the
second ends consequently extends the lateral engagement member, said

engagement portions mounted to the lateral engagement member.

3. The assembly according to claim 2, wherein said lateral engagement member
adapted to extend the engagement portions in opposed directions along an

axis parallel to a longitudinal axis of the first head block, and further adapted



means. 6. The assembly according to any one of the preceding claims, MCSLLP

Wﬁ d;?/fp(%agngagement brackets include vertical rods mountf%gég&mwom
he

second head block. 7. The assembly according to any one of

preceding claims, wherein each extendable member includes a linkage
assembly biased by an actuator. 8. The@assembly according to claim 7,
wherein each said linkage assembly includes a parallelogram linkage. 9.
The assemBrfradicBidlingasesiaith ortidrsr alonmididinkageassemiticisto engage
arranged such that as the extendable member extends the respective

second EREPESMSTHOTACkSE ofihe werpdheadilerk: MCSLLP WO
20071136352 PCT/SG2007/000143 30 10. The assembly according to
any one of claims 2 to 9, wherein the lateral engagement means includes

anactuatjon means.directed in two opposeq directions. 11. The assembl
aclc}:'ording%g %Fgﬁ%lﬁléf,aﬁ%og s §%@f§ﬂ%ﬁ%ﬁ@§?§%ﬁ@%@~h@wm e at

actuators g actin a,respective engagement portions.,12. The
assemblyeagﬁ%? ing %Qﬁgi%aigsv%cgﬁgfnsgssaﬁ{ggﬁgt ?‘Fh@é‘é@ fRch Giiendable
single bi-directiongl actuator, opposed ends of said bi-directional actuator
acting on respective engagement portions.

5. The assembly according to any one of claims 1 to 3, wherein each arm
having an individual base, said bases collectively forming the mounting

means.

6. The assembly according to any one of the preceding claims, wherein the
engagement brackets include vertical rods mounted to the second head

block.

7. The assembly according to any one of the preceding claims, wherein each

extendable member includes a linkage assembly biased by an actuator.

8. The assembly according to claim 7, wherein each said linkage assembly

includes a parallelogram linkage.

9. The assembly according to claim 7, wherein said linkage assembly is
arranged such that as the extendable member extends the respective second

end remains in the same horizontal plane.



13. The assembly according to any one of the preceding claims, further MCSLLP

Reuding g-£9ntrol system adapted to automatically activate thPCT/sGmm 1000143
extendable arms. 14. The assembly according to claim 13, wherein said

control system adapted to automatically activate the lateral engagement
means. 15. The assembly according to3@ny one of the preceding claims,
wherein the engagement portions are located adjacent opposed ends of

the lateral engagement member. MCSLLP WO 2007/136352
PCT/SG2007/000143 31 16. The assembly according to any one_ of the
pridedingha At RNHRARSA RS dA JRyerRentD ZZF@ RookbsFripehe lateral
members. 17. The assembly according to any one of the precedin

claims, VRBFERPER BIRGRYEHLHES-A CRERIOM EFRBOrRE ForhitendRgesed

engagenaent with the engagement brackets. 18. The assembly according
1Te 18S. . . . . . .

to any one of the preceding claims, wherein engagement is maintained
subject to the free relative vertical movement being in the range off 2 m
from a central engagement position. 19. The assembly according to claim

1§ wherein epgagementimaniaiged SURIREHS, e Sl SGHIGRude

movement being in the range of f 0.5 m from a central engagement
POSIUON. two actuators each acting on a respective engagement portions.

12.  The assembly according to claim 10, wherein said actuation means includes
a single bi-directional actuator, opposed ends of said bi-directional actuator

acting on respective engagement portions.

13.  The assembly according to any one of the preceding claims, further
including a control system adapted to automatically activate the extendable

arms.

14.  The assembly according to claim 13, wherein said control system adapted to

automatically activate the lateral engagement means.

15.  The assembly according to any one of the preceding claims, wherein the
engagement portions are located adjacent opposed ends of the lateral

engagement member.



20. A method of engaging a first head block and a second head block, MCSLLP

[ng.the steps of: extending a plurality of extendable ar
m&@ggg ?o the first head block towards the second head k?llosc[: : gg?gm 014
extendable arms having second ends in communication with a plurality of
engagement portions such that extension of the second ends :
consequently extends the engagement portions; said engagement
pdftions By aeFER gegeiEst oraekemarilitie gies tdings ebams, heladein the
block; MCSLLP WO 2007/136352 PCT/SG2007/000143 32 permitting
selectivETETZHRSHhBOEHEH AT iRk sBaRe A BERDRThe horizontal plane
and free relative vertical movement. 21. The method according to claim
20, wherein the engaging step comprises the step of retracting the

e@gggerfﬁ%mtagé)eg{%ﬁé%%%gyer ent dlrectlogs along an_ axis parallel to a

longitudinal axis o o oSk T PAe P o REFRdRS (Flaims, wherein on
engagemen Q@%%ﬂz&-r thod.according ta.claim 20, further |
comprising t%e steps of exto g?inr%&l%%%é(;( erPc?a%’% glg%gga%asggggﬁbwh the
separatigg-1he-neadlgcks, after the engaging step. 23. The method
according to claim 20, further comprising the steps of extending

18.  The assembly according to any one of the preceding claims, wherein
engagement is maintained subject to the free relative vertical movement

being in the range of + 2 m from a central engagement position.

19, The assembly according to claim 18, wherein engagement is maintained
subject to the free relative vertical movement being in the range of £ 0.5 m

from a central engagement position.

20. A method of ergaging a first head block and a second head block,
compris.ing the steps of:
extending a plurality of extendable arms mounted at first ends to the first
head block towards the second head block, said extendable arms having
second ends in communication with a plurality of engagement portions‘such
that extension of the second ends consequently extends the engagement
portions;
said engagement portions engaging engagement brackets mounted to the

second head block;



at least one extendable arm whilst maintaining the position of at least one cSLLP

%Ia,e{{)%gggggble arm so as to place the head blocks in a Skev‘ﬁﬁell%@é%mmﬂm 43
position; after the engaging step. 24. The method according to claim 21,

further comprising the steps of retracting one engagement portion and
extending another engagement portiorg2such that movement of the

engagement ortiosrgﬁ are in the same direction along the axis parallel to a
Iongitudiﬁaﬁ}{a@@%f £ Fréatiy pserems aisab thiaberd doeka dhblinc ks ontal

an offset relative, position,, after the engaging step. MCSLLP WO
2007/13%@%5 ?—P%%%%%B‘ﬁom&% BRVEEERn engagement assembly for

mounting to a first head block so as to engage a second head block, said
assembly comprising: at least one mounting bracket for mounting the

asgemblydo thenfirst.head: block: a plyrality of telescopically extendable
members each connectedlg%)f?}g?%nd 16 ?S%t%a@%ﬁ@%%ﬁﬁﬁlpmeg the

bracket, stefeFa8E RBRAOSEM ﬁ’%@ opicall extengdable
member being extendagble a%%% from a?ﬁﬁ%tclﬁgg %elrc%l?‘,t T5i6Pgne Ame an
engagemdnipeilicns i eapmunigation wig.the second ends such that
extension of the second ends consequeontly extengsgt)ﬁgﬂgglgé%g?ngr&o chgage
portionsthsainkepgagerbenipartions adapted to engage engagement

brackets
22.  The method according to claim 20, further comprising the steps of extending
the extendable arms, and selectively separating the head blocks, after the

engaging step.

23. The method according to claim 20, turther comprising the steps of extending
at least one extendable arm whilst maintaining the position of at least one
other extendable arm so as to place the head blocks in a skew relative

position, after the engaging step.

24, The method according to claim 21, further comprising the steps of retracting
one engagement portion and extending another engagement portion, such
that movement of the engagement portions are in the same direction along
the axis parallel to a longitudinal axis of the first head block, so as to place

the head blocks in an offset relative position, after the engaging step.



mounted to the second head block, wherein; on engagement, relative

Vs sdhthe head blocks in the horizontal plane is subjec{.@q,SG2007,00m4'\3’1CSLLP
extension of the telescopically extendable members and relative vertical
movement is independent of the telescopically extendable members. 26.

The engagement assembly according 83 claim 25 wherein the

telescopically extendable members comprise a plurality of nested

su gmen%’ééﬁgﬁﬁ?ﬁbaﬁﬁ@@&efﬂéﬁf%ﬁg%ﬁ@eﬁ%%%%%3219 Fhgage
assembl accor(g ngdt%lc!: im 25 or 26 \ivherem each of the telescopically

extendable HEIRBETS ARS hishE FH5 RN SIFRER T, said actuator being

any one Qr,a combination of.pneumatic, hydrauli¢ or electric actuators. M
CSLLP WO 2007 HeIE Bet R Coob OB S 4 S8 T hd aleBlyeed
according;tpiclaim 25 wherein the telescopically extendable members
include a plurality of sub members such that adjacent sub- members are

engagedatmwwn%shﬁaﬁf@%m@q&m&@&&%&%&g&ﬁb&x a first

according to claim 28 wherein said adjacent sub-members extend along

axes parghelito @p axisaf extersion:alsaid lescoRically BxRRgallg of cach

members. 30. The assembly according to claim 28 wherein the chain for

said spraekstaichiBhaifcatangemnemtds deiven-susuihes adiacem said first
sub-members are capable of relative linear movement and said chain is

driven aserdasottkof movement

a plurality of engagement portions in communication with the second ends
such that extension of the second ends consequently extends the engagement
portions, said engagement porﬁons adapted to engage engagement brackets
mounted to the second head block, wherein:

on engagement, relative movement of the head blocks in the horizontal plane
is subject to extension of the telescopically extendable members and relative

vertical movement is independent of the telescopically extendable members.

26.  The engagement assembly according to claim 25 wherein the telescopically
extendable members comprise a plurality of nested sub-members in sliding

engagement with adjacent sub-members.

27.  The assembly according to claim 25 or 26 wherein each of the telescopically
extendable members are biased by a linear actuator, said actuator being any

one or a combination of: pneumatic, hydraulic or electric actuators.



of the actuator. 31. The assembly according to any one of claims 26 to 30 MCSLLP
%%8%9/&%?& telescopically extendable member has a total Stﬁ%@zoomom 3
equivalent t0"a multiple of the stroke of the actuator, said multiple being
equivalent to the number of sub-members within said telescopically
extendable member. 32. The assembly3dccording to any one of the claims

25 to 31, further including a lateral engagement member connected to

each of the second ends such that extension of the second ends
consequently extends the lateral engagement MCSLLP WO 2007/136352
PC$/SG20b7 oeonhly 5condinthitsr cizi ngHifereftpistasrnpiemlyintatendable
the lateral engagement member. 33. The assembly according to claim 32,
wherein sEIEFREEFaitshiig@nmeataive rbet R dBi5tRbcTs e%?féhdgﬁeadlamf sub-
engagement portions in opposed directions_along an axis parallel to a
longitudinHSHRETS AR ERAeS AR MR SRIC AR AT AP ATApE S retract

the engagement portions along the same axis in order to engage
engagement brackets of said second head block. 34. The assembly
acggrding-to any ong of the claims 2 ' . 3
mgghting ﬁggc ot Ilrrlr:%% ggoégéflr‘%g S g%%%%n%v%%ﬁ é%?’h%%f%g%g emaernrlnbers

eXtendS'e%é%g;[\Qeafoﬁe @QQ’ ﬁﬁ%ﬁ@if@ 19 A% %eegeﬁﬁéﬁ?so%%gﬂ 3tgllescopically

wherein arm .

extendable members.

30. The assembly according to claim 28 wherein the chain for said sprocket and
chain arrangement is driven such that adjacent sub-members are capable of
relative linear movement and said chain is driven as a result of movement

of the actuator.

31, The assembly according to any one of claims 26 to 30 wherein each
telescopically extendable member has a total stroke equivalent to a multiple
of the stroke of the actuator, said multiple being equivalent to the number

of sub-members within said telescopically extendable member.

32.  The assembly according to any one of the claims 25 to 31, further including
a lateral engagement member connected to each of the second ends such that

extension of the second ends consequently extends the lateral engagement



having an individual base, said bases collectively forming the mounting

i i MCSLLP
® azr(}ﬁ,//%?]ﬁsthe assembly accordlng to any one of claims 25 t?@ﬁsmoomoom
wherein the “engagement brackets include brackets mounted to the

second head block, said brackets including vertically arranged channels.

37. The assembly according to any oné df claims 26 to 36, wherein the
lateral engagement means includes an actuation means directed in two
opposedmgidetonsidVieghenantCpeoiny 368824ACTY SEB2 082000 4R 3fMent
38. The assembly according to claim 37, wherein said actuation means
include #@%e€tuators each acting on a respective engagement portions.

39. The assembly according to claim 37, wherein said actuation means
includes a single bi-directional actuator, opposed ends of said

bi-ﬂrecti al actuator actingﬂ,% respective engagement portions. 40. The

asseEmbly XeBrARG Yo AT SME o RFHR 2810 88T R 81 dntatsdh Fagagement

control system adapted to automatically activate the extendable arms,. 41..
The asséﬁﬁ?%c@%c%%g%oetﬁ% ﬁﬂf’ \7%‘?5‘ ST PRI 118y SRR S A pEsgons
to a torgﬁ;iﬁ'? ' teral ement ns. 42. The

assel:nbl ac gr%jlgr%g\tl aﬁ%é?)rjé %ﬁéﬁ‘%ﬁ%@%l%%&%?ﬁ%@m block, and

engagement HOHINSAIE 1e6aledRdiacenLaRPROSEHSNISIOf BRI axis in

order to engage engagement brackets of said second head block.

34.  The assembly according to any one of the claims 25 to 33, wherein the at
least one mounting bracket includes a single base from which each

extendable arm extends.

35.  The assembly according to any one of claims 25 to 33, wherein each arm
having an individual base, said bases collectively forming the mounting

means,

36. The assembly according to any one of claims 25 to 35, wherein the
engagement brackets include brackets mounted to the second head block,

said brackets including vertically arranged channels. -

37.  The assembly according to any one of claims 26 to 36, wherein the lateral
engagement means includes an actuation means directed in two opposed

directions.



engagement member. 43. The assembly according to any one of claims MCSLLP
F0i%de3fisrein the engagement portions include lugs adapiRd ia-fihesho14z
slide within said channels. MC SLLP WO 2007/136352
PCT/SG2007/000143 37 44. The assembly according to any one of the
claims 25 to 43, wherein engagement ¥ maintained subject to the free
relative vertical movement being in the range of 2 in from a central
engagement position. 45. The assembly according to claim 44, wherein
engagement is maintained subject to the free relative vertical movement
be?ﬁg in tHee rasfge bl ecsorlin®in daghddl svgEde fdepoafion meena include
method of engaging a first head block and a second head block,

comprisify TSRS B7°RRRERINRy A PIBPAHNF ST EAEREH 24N BRtendable
arms mounted at first ends to the first head block towards the second

head block, said telescopically extendable arms having second ends in

Cogﬁmqn'fﬁ‘%'%‘s%&a53'“59%;%/%?5 SHARIT LA LTS e otQ%%eanst includes
extension of the second ends tends en

: j onsequently” ex e engagem
portions; Sgigh &NGAGEMENL A Es;‘?BgBQé%E SNEAGEANRIRCKE Al actuator

mounted to the second head block;
acting on respective engagement portions.

40.  The assembly according to any one of claims 25 to 39, further including a

control system adapted to automatically activate the extendable arms.

41.  The assembly according to claim 40, wherein said control system adapted to

automatically activate the lateral engagement means.

42,  The assembly according to any one of claims 25 to 41, wherein the
engagement portions are located adjacent opposed ends of the lateral

engagement member,

43,  The assembly according to any one of claims 36 to 42, wherein the
engagement portions include lugs adapted to fit and slide within said

channels.



permlttlng selective relative movement of the head blocks in the horlzontal
lane and free relative vertical movement. 47. The method ac% z &

0 2007 36 52 7/000143
érein the engaging step comprises the step of retracting
engagement portions in convergent directions along an MCSLLP WO .
20071136352 PCT/SG20071000143 387axis parallel to a longitudinal axis
of the first head block in order to engage the engagement brackets. 48.

Thg metigd Mﬁl?ga{& 4, T ?%Eompﬂﬁngléﬂﬁé@%&f@ wherein

extending the telescoplcally extendable arms, and selectively separating

the head:alnkssrafier H18eNaa9i8eReP Ind Hemaihadacerdingovement
claim 46 further comprising the steps of extending at least one

telescopiesdly iaxtendagicoasm? whitshimaetaiairg dhe-praiticssioiat least

one other telescopically extendable arm so as to place the head blocks in

a skew relative position, after the engaging step. 50. The method
according to claim 49 further comprising the steps of retracting one
erfagembntaseruhiyaperesdamgdingeiaimtit, evbrigonmagegomin, isuokintained
that movement of the engagement portions are in the same direction

along thaRigr ot dlae Talmivgitraieel Sy opent Frithbadbieere § 305 m

to place the head blocks in an offset relative position, after the engaging
step. M poentral engagement position.

CSLLP

46. A method of engaging a first head block and a second head block,
comprising the steps of:
extending a plurality of telescopically extendable arms mounted at first ends
to the first head block towards the second head block, said telescopically
extendable arms having second ends in cominunication with a plurality of
engagement portiens such that extension of the second ends consequently
extends the engagement portions; !
said engagement portions engaging engagement brackets mounted to the
second heed block;
permitting selective relative movement of the head blocks in the horizontal

plane and free relative vertical movement.

47.  The method according to claim 46, wherein the engaging step comprises the

step of retracting the engagement portions in convergent directions along an



39 51. An engagement assembly for mounting to a first head block so as MCSLLP

tg,&gmgggzsecond head block, said assembly comprising: a@@ﬁ%&%ﬁ/ooom

mounting bracket for mounting the assembly to the first head block; a
plurality of extendable members each connected at a first end to the at

least one mounting bracket, a second Hpposed end of each extendable
member being extendable away from said first head block; said
extendablgpemipars aBAgRENaLxiand theraspaideietontbeisdrengage
the same horizontal plane; a plurality of engagement portions in
communisatipsevéihetidserend ends such that extension of the second
ends consequently extends the engagement portions, said engagement
portions adapted to engage engagement brackets mounted to the second
head block, wherein on engagement the engagement assembly permits
seldctiveTatativdorhasaensiéng i theihdiéz Srtieprasarasing e fggngs extending
vertical movement. 52. An engagement assembly for mounting to a first
head blotle sislascapisAlin gectansebisn dmsaBib kPR SERipfy e the head

comprising: at least gne mountingwbracket for mounting the assembly to

the first Heekspdiar thegesaging step

49.  The method according to claim 46 further comprising the steps of extending
at least one telescopically extendable arm whilst maintaining the position of
at least one other telescopically extendable arm so as to place the head

blocks in a skew relative position, after the engaging step.

50. The method according to claim 49 further comprising the steps of retracting
one engagement portion and extending another engagement portion, such
that movement of the engagement portions are in the same direction along
the axis parallel to a longitudinal axis of the first head block, so as to place

the head blocks in an offset relative position, after the engaging step.



40 a plurality of extendable members each connected at a first end to the

at least one mounting bracket, a second opposed end of each extendable pycsLLP
member being extendable away from said first head block; said

extendable members capable of extending at least one extendable

member whilst maintaining the position36f at least one other extendable

member; a plurality of engagement portions in communication with the

second ends such that extension of the second ends consequently

extends the engagement portions, said engagement portions adapted to

engage engagement brackets mounted to the second head block,

wherein on engagement the engagement assembly permijts selective
et HSVERRE T SRS RO AR BSOS BBV TOA: (0 cneaee

movement. ) .
a second head block, said assembly comprising:

at least one mounting bracket for mounting the assembly to the first head
block;

a plurality of extendable members each connected at a first end to the at least
one mounting bracket, a second opposed end of each extendable member
being extendable away from said first head block;

said extendable members arranged to extend the respective second ends in
the same horizontal plane;

a plurality of engagement portions in communication wit}; the second ends
such that extension of the second ends consequently extends the engagement
portions, said engagement portions adapted to engage engagement brackets
mounted to the second head block, wherein

on engagement the engagement assembly permits selective relative

movement in the horizontal plane and free relative vertical movement.

An engagement assembly for mounting to a first head block so as to engage
a second head block, said assembly comprising:

at least one mounting bracket for mounting the assembly to the first head

block;
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a plurality of extendable members each connected at a first end to the at least
one mounting bracket, a second opposed end of each extendable member
being extendable away from said first head block;

said extendable members capable of extending at least one extendable
member whilst maintaining the position of at least one other extendable
member;

a plurality of engagement portions in communication with the second ends
such that extension of the second ends consequently extends the engagement
portions, said engagement portions adapted to engage engagement brackets
mounted to the second head block, wherein

on engagement the engagement assembly permits selective relative

movement in the horizontal plane and free relative vertical movement.
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