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Spreader Assenbly Field of the Invention The
WO pwensdzen rel ates to spreaders used for the nMPEUBRENNT/000143
of shipping containers for instance at a container
yard for the |oading and unl oadi ng of containers from
a container ship. Mre spkcifically the invention
relates to head bl ocks mounted to said spreaders
whi ch are used AmlmpruvedSprémice Ask@nblyo t he spreaders
t hrough sheaves, the head bl ocks being typically
detachabl e from said spreaders. Further still the
invention relates to those spreaders and head bl ocks
Field wg & Thoéntione novenent of mnultiple containers at one
time. Background The econom cs of processing shipping
containers is volune directly proportional to the
contai ners through a shipping yard. To enhance the
fl . ' S eftain, .apparatus has. been .
a8 B AT rSRh i SEBE Ry SBent hsbiprine eppiners
.tjme and so, .at least at this stage doubling the rate
for inglaiife 58 eshptafer 75T dojn il lnadise andrunlonlin, ob Conmmets from a
access to nove containers is limted, it is
contaier fe*PE-m preysPeciticatlyt the duvention relates tpheadabloekst hatnted kd said
fit within a confined space, such as limted to a
spreadgr gihéichhargised de leonmmgt Sr exdltmrtp the tshreagerariatoush shaives, the
i ncludes two head bl ocks and spreaders. WO
head 0Cks/ UGB GPidally/dBERRAbI¢ Bdtildd 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 bl ocks could be used for two spreaders engagi ng

wo dw7asssai ners and, further that the spreaderBCDSGIOAM00143
bl ocks could be separated so as to deal with the two
contai ners as individuals rather than collectively. A
syst em has been proposed t@ achi eve this involving

T @rns projecting fromone head bl ock having bal

© LR gpe i whwd be ettagevua iSmaohad idackshloakkbd Ssed for two
mechani cal device for engagenent that comes together

SpreqdgrsyprigpeinBe woatdntainers anifurdes it ke HHLARE or AERWILAG Buld

b bgé$%d0|nt gghmeen t he tmo_deV|c;if hus by activating

e sep soses to dead weith e t06 8brithiabrs 38 shd; VILOS
pincers to nove into position a|sofﬂ@ﬁ%§E%%%t %H%%@gn@b“
can be engaged and di sengaged accordi ngly. However,
in order to engage the two head bl ocks, the tol erance

f oA sy&temiHal . the.balls.of the projecting
ar rrsSS’i s of ;B Eéeﬁgltro 8?6%29 %g%ﬁ%% ﬁ’&’é’vﬁ’gﬂlg i prejeetigg from one
h p Vi readers attached thereto in an
cad BERA bavg K31 Miiedtp A ifistelo amond beseibleatas mumdcbonical
. of . the spreaders. To engage the head bl ocks within a
de"“’? dre F‘é\%f’cggm&f’t ﬁ@éﬁﬁﬁ\%&%@ﬂwé targripx theeradlsyinci biricerdybe action,
activity and certainly tinme consum ng detracting from

creating @ halljeint hetvesenche twd devibes. dlkals Hyeautivaline K. arkds 18 move to

..more conpl ex systens are known such as those having
positign gnd durthey tayhanes the pinvert t6 madwefiatoapdsel RIS thd MR Scks can
Wi | st useful said systens are nore conplex to

beenmndlﬁmﬂ:disemgagediaédbﬂdihg@, a greater nunber of noving
parts which could |l ead to- further nmaintenance. WO

2007/ 136352 PCT/ S&2007/ 000143 3 It woul d therefore be
advant ageous to have a head bl ock that could be

: eHG%’%i‘, 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 di sengaged nore easily than the above nenti oned

system Statenent of Invention Therefore, in a first
w@gpeasedshe i nvention provi des an engagenent aBGCESGL0Y7/000143

for nmounting to a first head block so as to engage a

second head bl ock, said assenbly conprising at |east

one mounting bracket for nmdunting the assenbly to the

fi stgggad bl ock; a plurality of extendable nenbers
ealnvuBd Hisestars by advaniageousandiave athieed alock ahsitconliebe engaged
mounting bracket, a second opposed end of each

and ¢igenea ererpapiliethab dhenposx hrentladddesystaway f rom sai d
first head block; a plurality of engagenent portions
in conmunication wth the second ends such that
extensi on of the second ends consequently extends the

Stat, aoffwedtiopor t i ons, sai d engagenent portions adapted
to engage engagenent brackets nmounted to the second

head bl ock, wherein on engagenent the engagenent

assenbly permts selective relative novenent in the
| ative,vertical novenent.

hor el ree r
et Bt B R Pt il B e o it ose or raeememB eRBERSY for
[ fir ead | ock and a second head bl ock,
mouriig £he Rehl Hodkn® o o Shuesich erond phea oy sofd assembly
co extquqble arnms mpunted at first ends to the first
PSR D1 sk ORG WMavEEng eackeiclon anonsside the essemblatcdthe first head
extﬁgdable arns having second ends in comruni cation
blockyp phrglit|of extendaplomembaryagelreotnepad i o figsteud o (Heak least one
ext ensi on of the second ends consequently extends the

mounging depwiett spamtd apposed aidloSRER AR BAAADID Hdrh IR HeRRIKHHEble
engagenent brackets nounted WO 2007/ 136352

away PO S« GRsY K830 Mctk; 4 gl@alifiCofS ; icati

permtting selective I%rlel a?ie(\)/e&%ggée}nnégﬁ?)ggﬁl}gﬁg cﬁté%tnc}xmcatlon
with #Bb @8dondi dhds 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 verti cal

movenent. In a third aspect the invention provides an
wepagsisent assenbly for nounting to a first PEESG2007/000143

bl ock so as to engage a second head bl ock, said

assenbly conprising: at |east one nounting bracket

for nounting the assenbly t the first head bl ock; a
luraljty of telescopically extendabl e nmenbers each

to e ket hloek: pemsitinenlectve fetathie hoamtenae the BUA 1AWk in
bracket, a second opposed end of each tel escopically
the horizentabplane ashfves reldio: ngrtiexltresakine away from said
first head block; a plurality of engagenent portions
in comunication with the second ends such that
extension of the second ends consequently extends the

enbegtiftsp@Rid PRentioR oY L rtio dapt ed
to engagepengagerrcgnr?tc,ﬁg}rﬂg‘é1 éeg%gl%?ﬁg%%%?ﬁ?e@ﬁg’ fgégmgtmg to
a firdtarad bl rein. a nt, relative novenent
of the dr?ggsé’ %@ﬁﬁ%%ﬁ%"%ﬁg}% :Ei‘%%r S%ﬁéﬁ@m@y sompeising: at
1 ton, of. the tel escopically extendabl e nenbers
eaﬁ?ﬁ% r el g{‘? blge%w é(g[rff’f RntiRg fagatemply fojthriBise herdrhlodk; atpherality
scapi cal |y extendabl e nmenbers. In a fourth aspect
of te{egéé’%fcﬁgg r??‘?%‘ﬂg‘b‘tf ONsTRRESs gacheqonberterd alemGiagiond te thé Bbleast one
o heaglgbl ock and a second head bl ock, conprising the
urding juaghet, @eeandi prposechnd alficayh afledcebanpRikeAlABle member
. extendable arns nounted at first ends to the first
beingrriandable ervay dwem daidfinst teed blodk e pkral) 6£kn ad@inot portions in
en N

tel escopically extendabl e arns havi ng seco

commywinatinn caithotheMsbdond  eRdsUlsBbH tfaOf e portions
such that extension of the seco%tg eén %@%O?{Ee ﬁe??f’??fP ends

T one. engag: nararnt BOALRS"Rid SRidecSRAT Aodiont adamted to

portions engaging engagenel _ (
ongogh DERREETER kel cRGnf, e e Sectod e ol whereis on
engag%ﬂ%tg@%%/e%%%%t \6? Eﬁei I?e%!i b?&‘ﬁ??f?ﬁe' ho\l/r\ilz)orzltgl() 17)1/21;[12 ?SSSSu%ject 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
extehds 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.



5 As a broad concept the invention provides for a
mechani cal device nounted to a first head bl ock which
weaensissio grip a fixed portion of an adj aceneCEHEGEINT000143

head bl ock, and follow ng engagenent permts free
relative vertical novenment between the head bl ocks.
The invention has several distinct advantages. First
of all by having only one side acting as a devi ce,
the conplexity of the alignnment of the device is

| essened by having a single device only. Further, in

anAsateedd®iiceptiBe @XeisH SHOvRIBS fdr@l thaHahRH] @vicd Aunted to a
engagenment portions may provide for a considerably

i d . t
first BéIB16Ek ngc%: éékﬁécn;aﬁ t& ?ﬁ]g ? fded Sﬂgﬁg)%qﬁ@dgl 2 stgcgor{dhléead block,

require . eve preci st on comnpar
0 Qf exi IS _renmoved b eal i si
and RIHing EheoeHERL BB R it BBl ey bt Y head
blocker tical novement, and so as the invention pernits
fee relative vertical novenent, the assenbly won't
interfere with this novenment and control. In a
preferred enbodi nent, the nounting bracket may be a
singl e base from which each arm extends or
al ths myentien Yascsevprabdistinetyadvantegesn Findiofiallulay hivdse only one
. either alternative possibly being bolted or welded to
side adimgfasr s deviegothblconiplexity of themtigmpnedtestrie deweods MeBined by
the assenbly may engage the second head block at a

havingansiaglie eletica PR dR@ehed| intah@nftRaRAcht HEAEk tBAG6K and retraction of
Alternatively the second head bl ock may have purpose

the eBgdetnelf BEHRINS tha Pfo%fd%i %&rbgcéﬂgﬁggd&gfn%ﬁ{é?&trﬁg&m EQ"Sror as

Ina still further preferred e

e GRS, PR T80 S8 S B e i

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



nmounted to the second head bl ock and further may have
one rod per engagenent portion. Preferably, there
wowdor/1psst wo rods to engage with two engagenmeneCT/SG2007/000143
portions. Alternatively plates may be nounted either
by wel ding or bolting to the second head bl ock having
vertical slots inscribed itnto the plates, said slots
adapted to receive the engagenent portions. In an
moungdt ®r that seeendaheadh Gdovknind Aethes seaybhyvenraye eodgge ehBsgement
second head bl ock through Iugs nounted on the

portioB X FaBfrdtly, ahéR WO be YA I&I¥et enghgdwmmrw&@agman portions.
brackets nmounted to the second head bl ock. Further

Alterrkivelly Jidi6s ﬁfa?%eﬁx%uﬁ‘@é( RISy %Idir{% 8B5Bind lintﬁ‘Q second head

vertically aligned channels "such at the lugs on
[ rtion wiihi i gy - I f e
block M9 NoPeatichh TysBAbat i B Bl Xl RIoRE s diP W recetve the
novenent by said channels. In a preferred enbodi nent,
CngAZEMEMDOFOhe two ext endabl e nembers and further said
extensi on of the extendabl e nenbers may be through a
tel escopic action. Alternatively the extension may be
achi eved through a |inkage arrangenent. In either
c s an elernatiteetrsingameal/ theasseothle sy engegu e sesomd herg black
actuator, for instance a hydraulic, pneumatic or
throughl &ugsr mounted uat dhe ektendingnamsl farnengabementt withi corresponding
subsequent retraction of the extendabl e nenbers.

brackdtsl iidi@ted0od thetseasid RaddHlodkheFetie ngidibihe biRekesy May comprise
havi ng di sengaged the assenbly fromthe second head

bRk ingSA loRa ER BQh iRQLibPRNAT said
mem tte aéﬁﬁ%‘ﬁ@%@@?@ cgmaf?ﬁg%%a gllagﬂ%e}dygar ea1 of 1t he sat
i.r d . [ S . .
I N b e
i first head bl ock that nmay be snagged or interfere with
said chamels. opiects during the operation of the first head
bl ock.

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 6peration

of the first head block.
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preferred enbodi nent, the extendable nenbers nay be
wa@eeoangms2 such that as the nenbers extend, theCT/SG2007/000143

respective second ends remain in the same horizontal

pl ane. Further follow ng engagenent wth the second

head bl ock, the second ends may remain in the sane

hori zontal plane and thus any force applied by the

el emdeepreferred repebodirhent | the estendablt inembes|maskbd htamggh such

the second ends wll be restricted to the horizontal

that aPtheRerAbery exleAd athB r@dpREtietsegiDend¥BBnain fiethe &Mk aorizontal
engagemnent nenber may i nclude an actuation neans

plane. bFlﬁ%ieP GlidWing @EQ&%{H%H{ whRRHHd é%€§nd Rda8 OO R second enﬁls may

directions said directions being co-linéar wth
ferr
romaif ) 0580 Y1 Sonbl g s A0 LEL G- AR TP Lot

e S350 AR SSE TR ETGEITEL) vAEFL g o

si ng Ie bi -directional actuator capable of independent
horlzog@gglgp%xﬁlyon t he engagenent portions and further may
include selective arrangenents of the bi-directional
actuator to permt co-dependent actuation of the
engagenent portions. Thus the actuati on neans of the

| It e rpatferrad) aperodithente thee tateraly efpagempabinember may include an
i ndependent|y noving the engagenent portions or

actua’u@htn@daﬁ@bia&!ﬁﬂg)th&&i@a@&n&ﬁ’@oﬁm%ﬁﬁ%ﬁboseﬂ%ﬁeb@dﬁs sald directions
co- dependent manner for instance having the novenent

being &4- hﬁeJr'dhﬁ{ the SRENGREBRALs. AAMLhOR r@l*eh@&"eﬁf%diﬁ?éfﬁ & bot@ition
a second engagenent portion. In a preferred

dj 0 h n
means PRI OB 04l "B BT ARHETE b S5RETRL by BBt
portiox? ' Xftgrsﬁatelgelanthg %Strlgttigr{ mseaxllsnr?lg§ yn%“d%na smgle 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



activate the extendable arns and/or the |ateral
extensi on nenber. Further the control WO 2007/ 136352
woa//3663807/ 000143 8 system may i nclude an i nPCT/&GR007000143
sequence whereby the assenbly autonatically noves
froma first orientation to a second orientation,
first orientation being in8 di sengagenent with the
s Stsecond_ head bl ock and said second orientation being in
¥y e@ﬁ%elﬁélﬁﬂe @ tintiatien ssgoentd WieRebyolhe @sent®l§ adtbtthtically moves
& aIt?rnatlve arrangenment for the initiation sequence
ompay firvicoudationt oored i sedddy oBh@AGH NEhili NBLEX able, . .
; arnms until at |east one engagement goﬁfsﬁoé]r?%gaﬂ.{ogctbgmg n
isenighgern@nt owith h®a dseRb QL ead NBoGOALE Ol; SYStem may  then .
extend the second ext e?ldab?e g%én%hf%?%“ﬁa@%%@%@?% n
engagafkad SN thed Mcoh@h coptacts, the second head
bl ock and then ret regész?oncé{'tptélelsgglélaﬁf:m@ﬂ&%@gﬁ%%ﬁmem for the
initiafBAREHueHES | / engagenment portions engage the .
second he ag{agl lg (gllilae ‘?H%’Egd{f‘lggl?yo ﬁgtF”acﬁlP% he) kahgﬂhi@ arms ntil at
least [ free the operator from engagement through
eas gﬁé %\%yg it %I%tdo OLRYLEMLats thssecanshead dlocko rifleotontrbl syveem may
then e)ﬁt e‘E abl e a({TFrrs with the second head bl ock may be
PHFY worn i‘te%%bﬂfb AR dintt gt respettiveserpagementestition also
Alternatively, said contact may be detected through
contagtp ghe seeonst head| bdoak anell then retracmbeil&iatal eRoabeindnt Rember until
second end such that on detection of an increase In
both engpgenesht pomiads efidd@e G HeEOMd IMa thigRkact s on said cont act
to nove to the next step within the sequence. Brief
Description of Drawings It will be convenient to
further describe the present invention with respect to
t MRus RE SBERALY | i that illustrate possible
arr angerrgnt 38%? P?ﬁ%%lﬁe#\)}e ? tleglr{paﬁrﬁ% ﬁ‘e operator fom engagement
through an automated sequence. For instance, contact of the extendable arms with the

sai d

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



WD 2007/ 136352 PCT/ S&G2007/ 000143 9 arrangenents of
the invention are possi ble and consequently the
w@20viaasbarity of the acconpanying draw ngs i BCHSG2000000143

be understood as superseding the generality of the

precedi ng description of the invention. Figure 1 is an

i sometric view of a pair of head bl ocks and spreaders

havi ng an_ engagenent assenbly according to a first
arrangemsaisneinthe gaveriionpare pestible randntonsequetrily he partictlagity of the

side elevation view of the head bl ocks of Figure 1
accompgeyihg rdrawings inssobl bt enlansahdesepaatdinOMteaidiefdiy of the

Figure 3 is a plan view of the head bl ocks and

preceiimedseriptiacefthdimentich. Fi gures 1 and2; Figure 4 is a
plan view of a pair of head bl ocks coupl ed using the

engagenent assenbly according to the first enbodi nent
of the present invention; Figure 5 is a side elevation

Vi f I . enoa nt _assenbl )
ac%gqu%i 1n géq%oﬁls—‘?lggge\q%?soéiag% rlreO%hel%g %g?lctk@ I agégp;egﬁerg; ihayfjng an
bl ocks each connected to a spreader . and a

onge B R e B SR it b prosise Gmiamiiepst o

thﬁa first empodinent of the present invention; Figure

7 1895 Dissh Site e vaton misvhehthethead ibtocka of dtigirg dtogether with

assenbly of Figure 4; WO 2007/136352 PCT/ SG2007/000143
associfedsnyeAderspndeontaiiese el evati on view of the head

bl ocks and engagenent assenbly of '

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

assembly 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 5; Figure 9 is a side elevation view of the
head bl ocks and engagenent assenbly of Figure 8;
wo-e@anss33in is a plan view of the head bl ocks aPir/SG2007/000143

spreaders of Figure 3, in a skew position; Figure 11

A is a schematic view of an actuator associated with

the lateral engagenent neHlber according to a further

embodi ment of the present invention, Figure 11 Bis a

I _051@1{? § s Ederelppitiog idve of thedtehdblooks hitberpabetaémiasnbly of

Figure 11 A. Figure 12°is an isonetric view of the
Figueenfjagenment assenbly according to a second enbodi nent

of the present invention; Figure 13 is an isonetric

vi ew of the engagenent assenbly of Figure 12 nounted

to a pair of head bl ocks; Figures 14A to 14C are pl an

Vi it g lgure 12:

Fi e g e Ry BEBE TR bROILUR roghont assembly of
]ﬁgmgqgagenent assenbly of Figure 12 separating two

endaged head bl ocks; WD 2007/ 136352 PCT/ SG2007/ 000143

11 Figures 16A and 16B are el evation views of a chain

and sprocket arrangenent according to the second

e odiw%nt of the present invention; Figures 17A and

171'%8%&1 pF &iPlan wisy oftthe headehlopkgamd spreadere wb Figuod 3, in a skew

_Figure 12 offsetting to two adj acent head bl ocks;

positiopgure 18 is a plan view of the engagenment assenbly of

Figure 12 skewi ng two

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 Figure 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;



adj acent head bl ocks and; Figures 19A to 19D are
el evation views of the engagenent assenbly of Figure
wa2oghassng rel ati ve vertical novenent of adj ap€nsGHOA000143

bl ocks. Description of Preferred Enbodi nent Figure 1
shows a pair of head blocks 2, 5 nmounted to two

spreaders 10, 15 and placéd in proximty in order to

act together. Not shown are cables which woul d engage

the head bl ocks 2, 5 through sheaves 3, 4. Further is
shown an engagenent assenbly 1 nounted to the first

he @igbésOTdA dndhbBMaré Sletstadt Gidwh Of ANIABLaRPSIrb RS aRBngement
the second head block 5 so that together the head

accoPhiflg k51 scSordRRlmat bl festR B9dRLoR, 10, 15 Lo move
two cont ai ners si nmul t aneousl y.

The natlre of the
engagenent assenbly 1 is such that the first head
bl ock 2 can engage or di sengage fromthe second head
bl ack 5 an oi nt, ei ther rest or in md.aif_and
o fehesi Bl A1 2B S plafyB o e s Boaetiest grretmingt Fitire 12
relatively resistant to tol erance when engagi ng the
offsetilpgpiodvoeklincpridierd Blockgy 2007/ 136352 PCT/ SG2007/ 000143
12 Figure 2 shows a side elevation view of the head
bl ocks 2, 5. Mounted to these spreaders 10, 15 are
containers 35, 40. This figure shows the engagenent
asFiguid ¥8 Is a plan tviw df teropgaestheno asseinbly, of Figtird K2 sitelwdng two
extending arns 20 having an engagenent portion 25 at
adjaéentlhéddBlogR@nd@f the engagenent extendable arm 20 has
been retracted within the first head block 2. Further
shown in this viewis the portion on the second head
block 5 to which the engagenent assenbly 1 wll

€ n??ggl?est ¥ P61 A 8R0S of 1 eﬁlﬁhien?éﬂ? %gée% 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.



t he engagenent bracket 30 is a vertical rod of at

least 1 nmetre length to which the engagenent portion
WQ@200cass392 ap around in order to pernmt free reP@/SGEO7/000143

vertical novenent of the head bl ocks 2, 5 but

controlling relative novenent of the first head bl ock

2 and second head block 5 iH the horizontal plane. It

wi || be appreciated however, that the rod can be of

anyjigyred shava 2 sida glevaticusview wif thebleead hsoks Das e dviBYntbME these

skilled addressee. Figure 3 shows a plan view of the
spreggigesdl Qa!lécakasccﬁ],talﬁeraﬂd, 4heTHEnfage sRoWs ﬂﬁ%‘ﬁgmen assembly 1 in

according to the present invention. In particular 1t

the dssengwpet] posidogABLITE the e FBADAYnsL0 Hhvfr&%ng %ﬁ%{leﬁg portion 25

positi on whereby extendabl e arns 20A,

at a dithl &d 8fithe Wnp i | ' foeble {1Lst
head ) oo el B @blc SeiP 20 b a Sech aclraliol yihin e firt
head BIRgket s 30A, B being rods nounted to the second head

bl ock 5 which are engaged by the engagenent portions .

of the engagenent assenbly 1. Figure 4 shows a detail

pl an view of the head blocks 2,5 and in this case

%r‘ﬁ’] t he epgagenent, assenbly 1 is in the extended

p bR Fb%‘gﬁ ¥ietels dappertian pi the sgcoBd Wea@ Bk 183636 Rich
PCT/ SG2007/ 000143 13 have extended the | ateral

the engrgergenieassembliieilli sngage dhe secombhauddiockas e I this BRbodiment,

second head block 5. Further the | ateral extension

the epgagbmentdbrapkati 3y ieagegrabrdd POt (ARS] 2D 1BgheNLwWRREthe
retracted so as to engage the engagenent brackets 30A,

engagBmeiih @orting 89 €8N P ek dudB Sind Of%er Bo! Perld $re rﬁlté&gikfgexye&’tical

are hooked shaped which are free to “vertically nov

move@hPbf 8 HeQd ek %%W%Bﬁtr&[iﬁé Eeq%ta\éesﬁlgy&?b :o;f)tflg?ﬁgﬁtéiead

unsel ected relative novenen .
block Qfantdllgccnﬁe}gag Ib?ochS i% tf?é h(;I;‘Pz%n?:/aEl %ang.hl? Vv\v’?ll %Q %ppreciated 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



engagenent portion 50A, B in actual contact with the
rods form ng part of the engagenent brackets 30A, B.

WO 00a/1836al  position the engagenent portions BOBSGB07/000143
will not necessarily be in constant contact with the
brackets 30A, B but nerely proximate to said brackets
30A, B. O course, any smal3dl anmount of relative
novenent between the head blocks 2, 5 will result in

havezxtended the laferalangagensinanienfteRUach asith lbet f18xiMAS kLR second
Thus sliding engagenent between the engagenent

head[i6dk SNSFathEr ERORGSAEBktetMiGC kRinbet 85 HAM | Sorti
fact in this enbodinent, it is preferred g?ﬁgétaggtgg?ta%ﬂmns

. ; | i i e
50A,i B HRE®eo rdtrdcd §£8¢ §d Qﬁgarr%tg AL 'egga%gﬁnts ac%(éergri SIQ%, B. The

hori zontal plane and no cont act
' r isgal : d , h in practic
el et R R g N e
. .ing reqular confact. In this, enbodi nent,
vert @9 18y E ML B0, 180 dhRbecfikb Braskots o3 BS el Brayeot tndelected
.directional actuator 55 which can sel ectively nove the
relatiyg, 5%?58%%1“6@? LP%%&“"@O’ neppf the heagh blgclesens. Bhisyiew shows the
extending and retracting said portions. The |ateral
CNZAGEMPAG PEAN SRArbR rindgcthal eantant ewith ctheli otlal foemitg phrt of the
21A, B of the extendable arns 20A, B such that on
engagsuteahbiacketoB0ANB. &x4 aomed pesidomthe2Bhagdtdnipotttne 564, B will
engagenent menber 45 is brought into proximty with

not nédessasiitbth dvestnbeddct Hith thél Brackes SDAABR Herd$ To6RM4te to
1 substantially conprises extendabl e arns 20A’ "B and

said BRadRBNTOA, B COPRGGEsd, ﬁy%ﬁ%@k@n\ﬂﬂﬁ@%f Y0, Oclg{ogglﬁgﬁ%t\geen the

PCT/ SG2067/ 000143 ich is
h A t. ext endabl K 0 SO
o QEEEESPAL RO 05l S5 R 0 acRe® T
. ._enbodi nent the extendabl e arms 20A, B extended usin .
shdm%i %F%en%@lt Ltwpen the engagement portions and 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 50A, 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



60A, B which may be operated by an operator (not
shown) in order to extend the |I|inkage arrangenent of
wo b@7asd3endabl e arns 20A, B. In this enbodi mreneCT/8Gi0r/H00143

be noted that the extension and the engagenent
functions of the engagenent assenbly 1 can be
achi eved by three actuator$ only bei ng extension
actuator 60A, B and the | ateral engagenent actuator

bloclgwhichiigylocated as thewesteadatde pottions efthe Extehéatds SRGETRNB so as to
assenbly 1 and in particular an enbodi nent of the

engag ths @atonidrivadiblook Susi ng a | i nkage arrangenent in order
to nodel the extendable arm In this enbodi nment the
ext endabl e arm conprises a |inkage of two parallel
menbers 70, 75 both of which are rotatably connected

t OnanhRagsho rth@é:tenc{i foldRfS 2HAC Bue%?eﬁ{de% %%ﬁ[gltsﬁlgleo%cgléators

menber 70 is also In s |§ing engagene
t t ' f.th t endabl
oo, T 0608 "Nl 0 SO Tl b GBI e
inkeflafpeeimell of theZindibfe oS aheP. | fnitapemeRgiurst It wil be

Rtg\t a‘&]iéon about the internediate pivot point 71 is
notedgthat the FxigpsionandfBe sagagementsiungtions afpthgiengagenent assembly 1
connect the pivot point 71 to the base end 76 of the
can bp ggkieveshbrthired actuatbrsroniybbeifiy extension hethator 604D addthe Nateral
are connected to reach nenber 90 so that connection

engageoient act@tor/5y5.0f the parallel nmenbers 70 and 75 bei ng
in spaced relation and consequently, the parallel
menbers 70, 75, pivot nenber 85 and reach nenber 90 WO
2007/ 136352 PCT/ S&2007/000143 15 forming a
I NE, 3 phates . he
Pﬁéﬂré § Sﬁg%@de?ﬂ%lé@m%g%ﬁ%q ags%fr{gé}p? aid 1? i)a}ncular an

ateral engagenent h~the engagemen
embodBieht 8F th%5pr9§egt %gﬁ}o%dusinAgsa lelkea\éle %Iqr%rllé/erge%? (i:rg I01b el(‘j tot rrrll(ce)del 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.
Further the upper paralle] 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 iﬁtermediate 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 connected 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



ext endabl e nenber is actuated through a hydraulic ram
60, in this enbodinent, which is also nounted at one
wepw7nss3she head bl ock 2 and at a distal end aPCESG2007/000143

internedi ate pivot point 80 of the |ower parallel

menber 75. Consequently on activation of the ram 60,

t he extendabl e menber extedds fromthe first head

block 2 to the second head bl ock 5. Because of the
fOHmﬁaraaParélllqi@gram alhemepshenemlofr Yhterthimicage thé heeral engagement

engagenment portion 25 is restricted to novenent
memigrtwiiph threengagemont pirtiph a6 ere Apudiedc USS BebviRRBASRIRRL] the

and di sengagenent can be effected by the |ateral
extendahjegremerer ismeothted dbospH £RGHREIJ At 60.9AGBRRAMbRBALIORSich

25 and then retracting them to couple with the ’

is alse MyAGERAL o2l SHIR! the 38ad HldcRIN fIdAL 4 'Hfstaﬁi 58 %9 % gﬂrﬁge%ediate

nmethod is that shown immnently In Figure
i ] R i he first. he
o B R B AL 0 el o

by relative

60 oELRABIRU  ARRE Tl Bl BLUASS Bt LSl

5 Bthe (ggﬁa enﬁgﬁ bracket 30 and as shown in Figure 6
- PERRR U gafa eFgayaTangament afdhe hieage, the engagementpartioe 25
. second head block 5. Thus in addition to using the
15 reStFlﬁth famoxeysRfarithin thakorizentaliplane di sengage the head
bl ocks 2, 5, relative vertical novenent of the head
bl ocks 2, 5 through adjusting the hoists may al so
sel ectively disengage the head blocks 2, 5. Figure 7
sAsvdisaussed tehgdgeai¥no @hdRiNen@dgchitft REE HRNEEFIMERY 1AL 1ateral
whereby the engagenent assenbly 1 can effect a

engagéhérft @herdBl? 431 eﬁﬁﬁiﬂ%ﬁ%@&%‘é&ﬁg@rﬁongg ARIEY ?et%ql?:hﬁg them

t he head ‘bl ocks 2, I'n spaced refa

to coué%%?%%%ﬁ%%%%%&épﬁgg&ttg 58 O, al%eorgzt/i\}esgig’esnzgagement 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



engagenent nenber 45 selectively adjusting the
bi -directional actuator 55. In this case one
waleeoeasdssn of the bi-directional actuator 55 erR€ESEHODB00143

t he engagenent portion 50A. Sinultaneously the second
direction 100 retracts by the sane anobunt and so
shifting the second engagénent portion 50B in the
same direction as the extension of the first

engagamgen emcantier g6 seliectv b Adjusthigghé B dirditiog AN aaua 5 1afthis case
mai nt ai ni ng engagenent with the engagenent bracket

one difdbtiomBof THeus-diRetical a6iiatbP55 lefteAdNO SR érﬁ@nt%%ﬁ@d}ijOA
engagenment portion 50B applying a force to the second

Slmuﬁﬁﬁl@ﬁlé‘!gﬂﬁé sdRbAG URERAB 0b ettditd By thk REms gﬁﬁﬁg‘c %Eiasg RlAGK the

5in the desired direction 106.” Because t
t 105 do
ol B Een 40 FLIROBHRC bl ) bkt e oo
ffect ffset, 105 .
enga'% %@"ﬁ%’& il T B B coeheleheecetyBfoldnine owpiemens it

res and how a_further_ enbodi nent of th
the eﬁg %’i 38% er BBy thgeof %?ﬁd&’éeﬁe%ﬂhl%i@éebbbltb@ pecond
achleves a relatlve separation 110, again by
engagegenpnetiion 3GB applyingm? fasee totthe sacpud ergagement hrackehBeB to shift
case the head blocks 2, 5 are shifted 110 from a
the sqepnd heart Blogo§iin itterndeaired Hwationn 0Bi @Recausd the haadibletiad 2, 5 are
position as shown in Figure 9 by extending the ranp

in engigehient,atht UETser 169 dBsl nd0 afrsétemdi figalldd W%ﬁﬂ&ﬁb&fetlﬁfﬁead
and consequently pushing the second head bl ock

block W, tekd fso0fridaRg d ite B |
o par al | el ogram fo%ms%lj bey fﬁﬁég %dlsn ggré%relf t gﬁ{ﬁ tg‘ab‘lngl

med, and so, maintains the engagenent
engag%ﬁférhil on ggﬁthl n the same horizontal plane despite
the def ormati on of the parallelogram This is achieved
by a shift in the pivot point 72 of the upper
%[al lel nmenber 70 with that novenment conpensated by a
S

1gures $andh shavy a fghersmbodiment efithe gresent inwention vheseby the

in separation 110.
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
extending 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 member 70 with that movement compensated by a

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



WO 2007/ 136352 PCT/ S&G2007/ 000143 17 Figure 10 shows a
further enbodi nent of the present invention whereby
w0 b@7/1s3gagenent assenbly 1 can effect a skeweRPC1462007/000143

orientation between the first head block 2 and the
second head block 5. By extending the first ram 60A of
the first extendable arm 20A, the extendable arm 20A
can nove froma position simlar to that of Figure 8
t oFighveet 18 fsbows ianfukihgti emb8dimeft of g 5RRENtlihThtichNPhereby the
actuator 60B is | ocked so as to maintain the second

engagarhandabdmblyal wu? QBettna AkHOSI tlﬂ57rbr§h{£hbﬁ“be{“\9eehhﬁg first head
shown in Figure 8. Consequently as the f

blocleX hed kol HBad B R Xt ends 120 t he desi red d| st ance,
the result is arelative rotation 115 of the head

bl ocks 2, 5 providing a skewed effect and so aiding in
the pl acenent of individual containers whilst the

re ure A sho
errgdt ?%Bgl ewﬁlésil T gﬂﬁ r}g[ﬁg gg%%legf?gfia e’it?fldable
enbodi ment of .the present invention. Here a first
%Qf@a Vo DEBh R R TBH Aot et e ETe 8 e gbejemimFigure O
ortion 50A is directly influenced by hydraulic oil
At thg fE8F i tHee. 4he petyator 6B dacked Go an do amintninethresdéaniecxtendable

- chanber 142. The oil entering the first chanber 140
arm 208 ér @ positiungsimiilat é¢ thist 56wl in Figire &nt(anISdStglehﬂﬁ as the first
i nternedi ate chanber 142 through Inlet B 155.

extendadoatn 208 ¢dends 1 20 tHILdYsESd dRMhné,t fie tr@s%tltsﬁcé)fh‘?atlve rotation
engagenent portion 50B is infl uenced by a second

115 of frRrHeal bldtks 2N9 pkdi8din L kR & ﬁﬂcﬁ g@ng{dlr}g‘f igﬂgﬁ{aggﬂent of

hydraulic oil entering the secon ers

1nd1v1Hﬁ£l%Hﬁ1ﬂe?§ %ﬂsct: tﬂe696 %‘?c?c?t' ? lgf agg f{i[]%lug%tg trlgo T][Z r ,m;] g Oit lhe

tering or ex
f| rst, second and |nterrred| ate chanbers 140, 142, 145

are shovvn in Figure 11B. In the

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
first 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



| ookup table of Figure 11 B, "1" indicates oi
entering the chanber, "-1" indicates oil WO
WQR®713636852 PCT/ SG2007/ 000143 1s | eavi ng t hePChaGiner/000143
and "0" indicates the chanber being closed and
therefore inconpressible. The first pernutation 170
has hydraulic oil enteringl&he first chanber 140
through the Inlet A 150, oil exiting the internediate
leavipp afipechabder amul 60T iadicetes e t dlambee ot Wil eindl 4Berefore
and so indicating a "1" for Inlet A "-1" for Inlet B,
incothpresdivle. Inlet C.  As indicated in the schematic
drawing relating to the first permutation 170, this
will cause the ranms 130 and 135 to be directed
i nwards and thus retract the first and second
e n . Qn i.s requifye
F oPRO FES i AR TE AR, ipurallit DI EeREe B S biber 140
ackets. 30A, .B. The second pernutation 175
throBIRORIRIA 1?9’ Pﬁﬁ" S‘ElgAt,ﬁé gﬁ%‘iﬁ‘b‘:%@t% °ﬁ¥nge,r 14grang¢fl entgring the
T, cons ence of . this arrangenent |eads to the rams
secorgliapaE 1§ b PRicEaR {5 IR BNt Aghi ® K Lolet Bf T i Tlet C.
.head bl ocks 2, 5 were in engagement would lead to an
As inghiqaied: insthei schemetic drawdng sdlaing fonthei fipst perfyutdticn 170, tthis will
opposite direction. The third pernmutati on 180
cause thelirayas €30 ok 13 Mtocesditeetadgidwatds andlithus fetrbct B dirSiQindtsBéond
first and second chanbers 140, 145 having oil exiting
engageient Ipppiats $OANBOI | TR taekidd Gs tré“tfhirekinf&rﬂﬁ@ Olaff engagement
chanber 142. This would lead to the rans extendin

memiQH USRhESIAR theen AR BBkl BEACBIAgEENC pOr ti Ons

50 ich wotuld lead to a selective disengagenent
of the head bl ocks 2,5. The fourth pernutation 185 has
for Inlets A, Band C "199, "-1 ", "0" which

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 opposite direction.

The third permutation 180 indicates the inlets being “-1”, 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 “1”, “-1”, “0” which

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



woul d have the second chanber 145 fixed in volune, oil
exiting the internediate WO 2007/ 136352
weon//3663807/ 000143 19 chanber 142 but oil entPCT/6G2001800143
first chanmber 140. Thus the first ranmp 130 would nove
to the right whilst the second ranp 135 would stay in
a fixed position. This mght be, for instance, part
of an automati c sequence whereby the second engagenent
changer t14@rbut SlBentengathcedy clgnbion 1909DRRERE Mt k€30 would
engagenent bracket 30B and so bringing the first
move RYhE eighnvhilstithd Qdohdiddn : is mi
T aokat SOt Sohd p%%?ﬁ?ﬁ*?%%@ﬁ%@?ﬁ@e This might
be, f6LMSHAG, ?Ertto!f"ﬁnfaﬁféﬂ Bic E@%M&@&h@ﬂagyéﬁf% A08ha EkalBfet Sortion

an adjustnent in order t0 re-enga he "seco

I, QLT vervi ew of a.s d .
508 Bl Gtradh DU UF ol BHC u Bl % Sl e iy PGl S0img sogpineing
|sina. a pait of head .hl ocks 210 npunted _to two
the .3 PREL BT By S el vt B e Hackep 0 der <
220A, B are twin container spreaders and thus each
spreader 220A, B is nounted to a pair of containers
215A to D. Accordingly, the container engagenent
asBnfifth ppoBupionbAh shaws the frexerseoafitha ifowetts periifetionol 85 and
and thus carrying the full capacity of this particular
so may beaagatiestnentingudes td &-aipaps thehecdidddad beks 235A, B
of the contai ner engagenent assenbly 205 whereby the
head bl ocks 235A, B are engaged through an engagenent
assenbly 225 according to one enbodi nent of the
p t 13 i on. LD a e o .
Esaet 12 NYBWST AN oveRidWi &f & §e%og&]b?1§l§&n@% ek 2‘@6 Ac’ongmer

assenbly 225 conprises two extenda per s
engaddfenh TP AT St ihs B4 ol IS BB igto two
At t fot t endabl nb 230A, B i
spreagerfs g?@é;%rg r@ggﬁé‘rg‘ﬁ o&g}?gé ;}?egggead%rsn%ZOX,rsB are twin colntsainer

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 the full capacity of this particular arrangement.

Figure 13 shows the head blocks 235A, 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.



for engaging the second head bl ock 235B so as to both
connect the head bl ocks 235A, B and control the
WO edoati3ess2 position of the head bl ocks 235A, B BGI/86:2007/000143
be di scussed. WO 2007/ 136352 PCT/ SG2007/000143 20
Fi gure 14A shows a plan view of the engagenent
assenbly 225. The assenbl y20 225 conpri ses parall el
ext ensi on nenbers 257A, B which are extendable from
the first head block 235A to which the assenbly 225
is nmounted. The extension is achieved by respective

hyEigatel 140\ slesWes 2. vidy BPURI@Gadndht RYHiLAN 284,
ext ensi on rrerrberg 257A, B. uéﬁt ed at thgne% r{éﬁntgassembly
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i ept e | ong_an axi s par 0, . byt not _,
ean%é’?ﬁf‘%e‘g‘%r@ngﬁ’ﬁt hgfhg| e&%%%%%ﬁ?r{a?mﬁ i 2%%%’?’%’% includes' 2 bi-
. .en e t ass ly.265 with the direction of said :
aireot R AR e B0 80 Whict '3 arengesiPrig e omPies casemsns lues
[ r%gted i nwards rather than directed
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.



outwards. In light of this arrangenent, an enbodi nent
having the lugs co-linear with the engagenent
w@s®enddsy2 265 is al so possible, as is an arrang@ne@2007/000143
whereby the lugs are directed outwards. WO
2007/ 136352 PCT/ SG2007/ 000143 21 The engagenent
assenbly 225 further inclu8les engagenent brackets
245A, B which are nounted to a second head bl ock 235B.
Ea&he engagamenbpsschblys 225 Fartiidr aﬁﬁudésoﬁigﬁgerﬁ&ﬁp&%ke'té"MSA B
cross section, with the concave portion directed
which Arovaraistesltoaes sdoond e bioek IS BE NBAUENERLG bHY etgé%A% are
both in position and shape. Said engagenent rackets

hook2d SHerRdf iif trogy sebtionS HaRase %H&Jav& %g}tlotnh ret M Sifands so as to

portion of the hooked shape ann

Mm@geﬁgﬁa&%m%wg%% N —

hi ndering said nove
{ B action sai channel
br“@é%‘?%%ﬁlﬁ%ﬁ%% g s Bt e aBie hprinact Wichoosad hape
5 ed Wi th said brackets 245A B
f°nn% ﬁgﬁﬂ%sféﬁ? 13”1% SFioemenl ep 3504 Fomen lidersithourindsring
d nt ai ni sal head bl ocks may freely nove rel ative
sal ’PBV%%E t follpws thatdn Qrdes te peayentahindrante of e slidinigdictign said

of .said lugs along said channel. Figures 14A to 14C
@éﬂ.ﬁ’e@%@m& b vsttiggh aXiesucththaend e ettt g L3R afe elgaged
engage t he brackets 245A B and so connect the two

with sait] braelets PSadBlthaic #sloAg 2R  relaios PoHi I MnE 11bd 1§m%§&dned

shows the engagenent assenbly only partially "exten

said Iead blddks snayafrebl} @as Mo REKS 1R EE Y Sthed aﬁﬂ}?g 6§{é9ﬁc%? Yxis'through

“shoul d be noted that, in this view,
shdlngbf%&h%g g%g}d@l the engagenent nenber is such
eng

genent ugs 250A, B are fully extended.
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 oniy 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’v'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 14B shows a further sequential step in the
engagenent process whereby the engagenent nenbers

wQ200A183bmve fully extended so as to bring thePCT/SG2007/000143
engagenent nenber 265 into proximty wth the second
head bl ock 235B. It will be noted that the | ugs
250A, B are proximate with #he engagenent brackets
245A, B but are yet to be retracted by the

14, whildithe ebgapendent arwmber 365 ioprfowirhate ¢ diregsecond Biead block 235B,
brackets. As with Figure WD 2007/ 136352

becaBREThe MO 73 DO BIUD e 1id2 ehdagedithd biackdte 2¢hy AR ahe Bio MeadbBlocks
265 is proximate to the second head bl ock 235B,

are YRE@AESIA cbhgediidds 250A, B have not engaged the brackets
245A, B, the two head bl ocks are yet to be in
connection. Figure 14C shows the actual engagenent of
the first head bl ock 235A to the second head bl ock

23R 5 4085 PO TS B o202 R o g o
BRI I e R CLES T LT S

this engagenent position the head bl ocks 235A B are

secondh headcblgck 2B aBiasd, {urthar, the biedirestivnal raml 2661 kasaetaateditie lugs
the engagenent of the |lugs and the brackets, but as

so agrenbé dmentagementowih yheabrackete?43ABnulnethisi enghfameant ippsitiah the
axi s through sliding of said lugs within the channel

headf blobked 2BYATRidle A facddetctatioadN ¥ahBN gROB6kzdNEE Flagadattst the
assenbly 225 is capable of performng a nunber of

enga?@rhérﬁrb‘f th€ Afs NG R bRk MP8s RenfiGicatgr¥RoRds hid R&Stodhove
he two head bl ocks 235A,B. Wil st the engagenent

in @53 1%&3%88@!‘ i@ " lq M@ &{?ﬁﬁ%eichaﬁr?él & by said
position along a vertical axis It can, however,
bracl?egé ust the position within certain limts within the

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 asseinbly 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.



hori zontal plane. This includes |ateral adjustnents
such as separating the head bl ocks or draw ng the
whemd/13d3bncks toget her so as to bring the contBCTERGHOT/M0143
close proximty or even into contact. Further, the
engagenent assenbly can forman offset, that is, shift
the relative position of t¥e head bl ock 235A B al ong
paral |l el axes. Further still, the engagenent assenbly
cahigus d@ Axansk B3P shomitprogessiverdews bl ther spatation fiafctibhef the
head bl ocks 235A,B within the horizontal plane. WO
engag@oqt BSEBBRY PLY/ BE200WHGH Figite 128, fHedisad dlobkAarnstolizRite to
show progressive views of the separation function of
eachtdtieer, thoggln OBt casstddythd? the AEashoN asSeriiig 4 Snﬂrg]‘%zrtially
the head bl ocks are proximate to each other’ thou

exteritiell.: | As SRR Figaredh I8)US thd &t %ﬂﬁ@ﬁﬂéts%%%ﬁ !;f%'tﬁez gxtend,

only partially —extended: As shown in Figure

the hE4ELIEA:SNRZ AT amﬁ&sseﬁérZéd Boly E(% %ggh § thagﬂ{q%mrséggﬁ head

bl ocks 235A/B are turther sSepara SO a a
maxi num stroke. In order to reach the full extension
there is alimtation of the extension arms 257A B as

tao the maxi mym.extension, they can provide. It follows
t ﬂ[&“ B rS%th& %uﬁoqﬁ?nrsl?@t ‘4616%7 isanamiatiry ef gre ediensienarms
A§§5 will limt the length for which the extension arm
257 Ak 28 4Q tth anaximyy edensem eyl casBrevidev dt foltawsethat in a simple
enbodi ment whereby the hydraulic ram 255 is nounted
construstign.fthe stroksudf-the rdne 252 w5l1 tilnit the lengtle fisivaii chireidagtensidn arm
second sub- elenment 270 fornms part of the extension

can exenterfigued h6A andaioB shotv & FuAkd mdiROSSHEItby B8Cydraulic
285A, B, 286, 290 separating the two sub-nenbers 2'70,

' : i 7
ram 288 3s mblifite@ id 3 HIR R menSRADY 5 %Fﬁlf%(}){?én?ﬁ)g J?érﬁb& éj%e?ond sub-

whi ch the chain 286 i s nount ed I rst

elemégig gz’(ffo\ﬂ?? g)lﬁH ?E g‘%ﬁ%@%%ﬁ@%ﬁﬁé%ﬁ g%}lai%%assspocﬁada%angement
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 295, 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.



chain 286 is further nounted 280 to the second
sub- menber 275. In this enbodi nent as the hydraulic
WO 200725B5EXt ends 295, there is a consequent exPENSGENT/000143
" 300 of the sub- nmenber 275. Driving the first
sub-nmenber 275 a distance X rotates the chain 286. As
the chain travel s about th& sub-nenber 275, this
causes a subsequent conmpound novenent 2X of the
s ebigudessiifz: amshbE3 stvrotheadisshiometiomoffthg engagehBnt dskambly 225,
conpound effect is further denonstrated whereby the
achiévedHy tha lbi-diradtemaliam Déd edthivethe rayssERtht ndMbeh D65 AS stated
| eads to the novenent 8X of the second sub-nmenber 270.
previtdiasZ0QALAaR? JPAhE G2 it Bkl 48oagdtheltt BEHCRSts LidAcARied by
17B show t he of fset function of the engagenent
muh?aﬂ?%&&in%zlﬁe lu@CeY 8Y 8flekbhgh e Blackbts CAAR Hoaf HREOE as
wi thin the engagenent nenber 265. As stated
Vi e tn f i ent
shotf BVRHY Y74 SERTHSCRE 0N B BrhHORmbbed bl e BFARARERA o
0 as to, en .the brackets. After engagenent. a .
266 B suaroril RGPS i3 Prendep, 4 s 46 ¢yt SEARVIG Tt bR doORB in
retracted by the bi-directional ram 266 hut a second .
the samg dirsgtion.s Wikitst iy ergagemprt Wish theengageraent byackgisd434.B, this
the lugs 250A,Bin the sane direction. Wiilst in
appliep gdopeersnts ta shift 8he, the gergedbead Wpelc REIR i2ths AarBs dirkétion. As
applies a force so as to shift 310, the second head
showdl indigut3ABBI to dffket thatieadibloeled inake otAsr disdecdion, thedireqioh®f the
17B, to offset the head blocks in the other direction,

lugs i @ebiréedCéd SHht Ahe sERNd| MERIOB [senthsRd abavd Midd fikdiGug 250A
second lug 250B is retracted above the first |ug 250A

o BHET86 RSO BLAIOAKS Dl 956 o) Bl S o
offseg{lr&t,]tgxg 632)? iop glif %egﬁ%aé?ﬁ&ks %3%%', %t }eYa‘%ivte b %géilhot%terhaGIBng 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



Figure 18 shows a further function of the engagenent

assenbly whereby the extension nenbers 257A, B have
walpdof7asant i al extension, whereby the first extPCEs6I07/000143

menber 257A has nore fully extended than the second

ext ensi on nmenber 257B. This has the effect of

rotating 230 the two head BYocks relative to each

ot her and so skewing said head bl ocks by a desired
Figuaertis twheby ke engapedetrassentble RY5 islecaed agevpper portion of the

assenbly 225 has no control over the relative

brack@r34isc ahs BRsidcbAN hedd bidek Pes® ibkAedds3 B3 s elEgagEIBbﬁt lug slide
achieved by lifting or |lowering the head bl ocks

w1th§?ﬂ@rb?§cﬁl%ﬁ’2@53arﬁﬁs SRR B Sﬁﬁdggﬁﬂ BE ity 198 Eg[#[ 5 thWr point

to 19D show vari ous re ative positions in

0 EERHEIOr BTl SRR SR S AN, 18 st
el PR B RS0 R EEEASE: B REAHRE i s

3 is.raised 335 the engagenent |ug slide wthin
235@@“8%13%{% thegegond; hg%g}?clatZ%Bmhaerwgﬁﬁ thenhqaﬁgb}p@lgs by
19B and at a lower point 140 in Figure 19C as the
pernyitingtheycegagementsiigdn slite aut of easkack 351 the bmpckss245. Thusaif a
safety neasure, or nerely as a nore convenient way of
rapididisenpgegied is heuiredcalbihatksse@ited ianallift2858terfativelye tower the
lifting of the second head bl ock 235B di sengages the
first REAIGIOZISH, Rycaupediftdgabéiferdt@ue ﬁﬂ%ﬁbaﬁe chtlres| 1 de
out of contact with tr%tggbr acket g@)g ?)fq a rapid
di sengagenent is required, all that is required is to
lift, or alternatively, Iower the first head bl ock
235A to cause di sengagenent, thus providing a safety
feature. WD 2007/ 136352 PCT/ S&007/000143 26



Clainms : 1. An engagenent assenbly for nmounting to a
first head block so as to engage a second head bl ock,
W@ 200d1&xs8SENDl y conpri sing: at | east one nountiPQI/SG2007/000143
bracket for nmounting the assenbly to the first head
bl ock; a plurality of extendable nenbers each
connected at a first end t#f the at | east one nounting
bracket, a second opposed end of each extendabl e
Claimg pher bei ng extendable away fromsaid first head
bl ock; a plurality of engagenent portions in
communi cation with the second ends such that
extensi on of the second ends consequently extends t he
hngag@mengagemeﬁﬁasﬁmﬁblgif&l RoSMERB R st R4t ] %gage
to engage engagenent brackets nounted to the secon
head ddco6id hééb%[&knsa@cl‘as%&ﬂﬁ ﬁnsh&e engagenent

assenbly permts selective tive~ novenent in the

hori zema{ ¢ rtica venent .

2. The asse%oﬁﬂﬁnﬁg% b%alr ﬁ% 409 n?qﬁig}’l © PP g’rnPo fHe¥irst head
i ncl %é&g a Iater al engagenent rrenber connected to

each the second ends such that extension of the

second.en onse ntly extends the | ateral

engaddia £ ﬁfstsfl Lﬁ%ﬁf@mb@ Fiagle semecisd et & firs end tmtheat least
to the | ateral agenent nenber. 3. The assenbly
accoPBf Appungng |baa 2,2 sdeonc oppased cbntlaifesash extgdgislavinémber
menber adapted to extend the engagenent portions in
oppobeitg ¢kteadibilomsasafromganhiirsobidad Hievkal | el to a

| ongi tudinal axis of the first head bl ock, and further

adapt eduri¥ity 26 enbdgiddnt pBnS & @OHhARNhASn 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



27 to retract the engagenent portions along the sane
axis in order to engage engagenent brackets of the
waewonsb3bead bl ock. 4. The assenbly accordi ng PCI/86G3007/000143
one of the preceding clains, wherein the at |east one
nmounti ng bracket includes single base from which each
ext endabl e arm extends. 527 The assenbly according to
any one of claims 1 to 3, wherein each arm having an
i ndi viodgtpctihe engageiment pewions elongahé ahy akisr im ordert tveengage
nmounting neans. 6. The assenbly according to any one
of t hengpgeuedibrapkets aif the, sevdndriend bidek. engagenent
brackets include vertical rods nmounted to the second
head block. 7. The assenbly according to any one of
the preceding cl ains, wherein each extendable nenber
4.ncl uri@SasBethbHRAERTSO My York! SRS p\%%]e@iﬂ 28 Qhereit the at
The assenbly according to claim7, ere%n each sai
i nk gl i Logramltinkage. 9
The gg%é g‘g?y ac%:{%g g{é%iéé{?%&% grg?h{g?é b, 08 which e&cg extendable
Iink%%gb§%§ nbly is arranged such that as the
ext enda ‘mber- extends the respective second end
remains in the same horizontal plane. WD 2007/ 136352
PCT/ S&G2007/ 000143 28 10. The assenbly according to

any one of clainms 2 to 9, wherein the |ateral
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.



engagenent neans includes an actuation neans directed

in two opposed directions. 11. The assenbly according
W o00ch3i3m 10, wherein said actuati on neans i ncPCMBG200W000143

actuators each acting on a respective engagenent

portions. 12. The assenbly according to claim 10,

wherein said actuation meats includes a single

bi -directional actuator, opposed ends of said

bi -directional actuator acting on respective

engagenent portions. 13. The assenbly according to any

l0ne dfhet 4xsernblgcadording: tabmp oné witdeims 2 e 9y dvtegeia the lateral

control system adapted to automatically activate the

ext enggidethentmifans dcluddiCarn 8&88HY Y nREAP AdAEd i t&lodbpPosed

13, wherein said control system adapted to

aut onglbGisl y activate the lateral engagenment neans.

15. The assenbly according to any one of the preceding

claims, wherein the engagenent portions are |ocated

adj acent opposed ends of the |ateral engagenent

mber,. WO 2007/ 13635 /S 7/ 00014

1 corey SRy AP ARITS 19, Rt D: Y HE B LAssio] opa faclude
wherein the engagenent portions are hook shaped
menbdée a“l‘?torsﬁ?éh &%’%@‘&ﬂ Y respRcbive ,eﬁ%agegleghporgﬁgs of the
precedi ng cl ains, wherein on engagenent said
engagenment portions permt sliding engagenment with the
engagenent brackets.
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.



18. The assenbly according to any one of the preceding
clains, wherein engagenent is naintained subject to
wao b®7fise382 rel ati ve vertical novenent being i nPCTIBG2007/000143
range of 2 in froma central engagenment position. 19.
The assenbly according to claim 18, wherein engagenent
is mai ntained subject to the free relative verti cal
[pove nt beig]grin the range of 0.5 in froma central
nga #eepbli aqconlingty any eee 06 dho breeadiagi dgns, fhesdin the
head bl ock and a second head bl ock, conprising the
st ep$ngigement portiiongjara hpokistadped yneafbesxt endabl e ar s
nmounted at first ends to the first head bl ock towards
t he second head bl ock, said extendable arns having
second ends in communication with a plurality of
1@ngageieedsberiblft ARBRI i ap. of 1.he second
ends consequeZt 'y exr%gﬁ]gesm}t Egé gﬁgﬁ@%ﬁ?m&p{géﬁf% Ierein. on
sai d : j ' enent bracket,
rount o aenr aud QAR BB Bt gE T Hearrin with the
PCT/ 143, 30 permtting selective relative
novene %g%%g&f%éc §&d bl ocks in the horizontal pl ane
and free relative vertical novenent. 21. The net hod
according to claim 20, wherein the engagi ng step
1 orrpﬁ_'hses the step of retracting the engagenent
f<gort fsaspemblyngasoting teli anycohormd theoprpcading aclhiss, wherein
parallel to a |ongitudinal axis of the first head

bl octngagemenfeis maingaigmigsubject 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 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 to the

second head bloclé;



t he engagenent brackets. 22. The nethod according to
claim 20, further conprising the steps of extending

wo b@7asdsendabl e arns, and sel ectively separ at i PQI/8G®07/000143
head bl ocks, after the engaging step. 23. The nethod
according to claim 20, further conprising the steps of
extending at |east one ext®ndabl e arm whi | st
mai nt ai ni n tgg position of at |east one other
ext eMGHBIRI& Feiediyeaslative ploaementhes the detad Ibiveks ih MhePhorizontal
skew rel ative position, after the engaging step. 24.
The #asSAdfeeaelativyvartical nmivem2dt. furt her conpri sing
the steps of retracting one engagenent portion and
ext endi ng anot her engagenent portion, such that
novenment of the engagenent portions are in the sane

2di 1 e The amcthddagordiie Pelhitn PR tho eﬁ%a{gggétéﬁ%'gﬁﬁgga the

axis of the first head block, so as to

bl ocktepiof rétfacihf UKL er; ' B9k Gh Qs af ter.. the

engagi ng step. %\D 2%&%%%’;g’ﬂﬁ-&%f/t‘%gﬁ%ﬁg@géﬁ%ﬂongflong an
25." 208 & enbly f ti to a first
nead”H Sel MERLE MngRITRH s o b FRHlchend dipoh i rdersaenizace
assepfl onprising: at |east one nmounting bracket for
noun w?ég%:&hgpe Eﬁl@ﬁ‘gﬁ/ to the first head block; a
plurality of telescopically extendabl e nenbers each
connected at a first end to the at | east one nounting
ir acket, a second opposed end of each telescopically
2% xt ehpamphodeatnsdingdo nigir 20 firithit eorap@sing BRI extending

first
the extendable arms, and selectively separating the head blocks, after the

engaging step.

23.  The method according to claim 20, further 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.



head bl ock; a plurality of engagenent portions in
communi cation with the second ends such that

wexaensizen of the second ends consequent|y extPRCTSGL002000143
engagenent portions, said engagenent portions adapted
t o engage engagenent brackets nounted to the second
head bl ock, wherein; on enﬁagenent, relati ve novenent
of, the head bl ocks in the horizontal plane is subject
Po exiepagagament assrmnblp fersmowitingl by fanst berddoak steaberengage
and relative vertical novenent is independent of the
t el esceponsehicag biack csaithisemblyrdoapsising6. The engagement
assenbly according to claim25 wherein the

t el est dgistahd youstide behokdtefolRitvarifg GRTRIsEBBRt0 the first head
plurality of nested sub-nmenbers in sliding “engagenent

W t h bastikacent sub-nmenbers. 27. The assenbly according
to claim25 or 26 wherein each of the tel escopically

O RSB T R PSS e AN EHABEE i

sai d actuat’or
pneu L,C,.. I aulic or el.ectric actuators. WO
2007)@%‘% dgdbe é%%c%%ﬂ%‘ﬁé’i& ra%?’ Bgsecopd ogpawring of each
according to claim?25 wherein the tel escopically
ext eFFg%lSBSBml% fieRdabls, spqeher being exendaplo pweibrorntaét dirst
such that adjacent sub- nenbers are engaged through a
sproBRatblagld chain arrangenent. 29. The assenbly
according to claim28 wherein said adj acent
sub- awhirelity ofeotigegmnanit pogtionx és cpmbrtini @tioh GvittNthdXdesoridl ends
extension of said telescopically extendable nenbers.
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.

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.



30. The assenbly according to claim28 wherein the

chain for said sprocket and chain arrangenent is
wa@leiovass3szuch t hat adj acent sub-nenbers are capedl/eGm7/000143

relative |inear novenent and said chain is driven as a

result of novenent of the actuator. 31. The assenbly

according to any one of cl# ms 26 to 30 wherein each

tel escopi cal ly extendabl e nenber has a total stroke

equivalent to a nultiple of the stroke of the

actuator, said nmultiple being equivalent to the nunber

28, sulrheeiriiily Weéditing 3aicthith 5ewbapinCiat tdlepienitiabk®ndable

menber. 32. The assenbly according to any one of the

cl ai Mypetivdr® iddudd W bRedlity nef sib AbmiRrd 846K ahat adjacent sub-

engagenent nenber connected to each of the second ends

such I gand, tly
oxt endoryer FERABLRA HoublE oh B a B SRARg AT

PCT/ SG2007/ 000143 33 nenber, said engagenent portions
nounted to the | ateral engagenent nenber. 33. The

sse y according to claim3 erein, said | ateral
P a0 b oS SRord e oot 28 Yo i BGorgb ainembers
portions in opposed directions al ong an axis_parallel
to a sty talenenaxesapdrallebfio apeaxie 06 KyicHEan af| Wik telesgapically
further adapted to retract the engagenent portions
al ong ekteadadermembiess.i n  order to engage engagenent
brackets of said second head bl ock. 34. The assenbly
according to any one of the clains 25 to 33, wherein
the at |east one mounting.bracket includes a single
Frase e Rk a&R6ding 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



ext endabl e arm extends. 35. The assenbly according to

any one of clains 25 to 33, wherein each arm having
wW@eoornshizsl dual base, said bases collectively fPCTHBGL07/000143

the mounting neans. 36. The assenbly according to any

one of clainms 25 to 35, wherein the engagenent

brackets include brackets fbunted to the second head

bl ock, said brackets including vertically arranged

chanriapmberg paidrgpgagssenbipprtions omdimigd tto they laserel @hgagement

clainms 26 to 36, wherein the lateral engagenent neans

i ncl udembarn actuati on neans directed in two opposed

directions. WO 2007/136352 PCT/ S&G007/000143 34 38."

The assenbly according to claim37, wherein said

actuation nmeans include two actuators each acting on

38. 1 €SHRChis¢MbBN ABERERB! 100 Clalth O - wRdrein' R&IIAERGIP ¥ gagement

according to claim 37, wherein said actuation rrean%,

i ncl ingl e ' I e .
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ends of sai I rectional

nccoriie BRRRJRRRCIe, P Sneiflin st of 6 SHRRA febd block, and

i ncl ydi cqntrol system adapted to automatically _ |
act | &H‘Eﬁgt %@P‘@atte rfagﬁﬂtéﬁ% ehgagement pptions along) fhe same’axis in
according to claim40, wherein said control system
adaptosder g@) engage GRgagicoent Yraelkety ofzsaisl senend haadrtdock.
engagenent neans. 42. The assenbly according to any

one of clains 25 to 41, wherein the

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.



engagenent portions are | ocated adjacent opposed ends

of the |ateral engagenent nenber. 43. The assenbly
w@ewonshi3syy to any one of clains 36 to 42, wherBCTSGI87/000143

engagenent portions include |lugs adapted to fit and

slide within said channels. WO 2007/ 136352

PCT/ SG2007/ 000143 35 44. Yhe assenbly according to

any one of the clainms 25 to 43, wherein engagenent is

-mai nt ai ned subject to the free relative vertical

novenent being in the range of 2 in froma centra

gagEhe fdsendBbi ddcortlingd o cldine 3 AswRerbinysadl @t odOmedhs include

claim 44, wherein engagenent is maintained subject to

the fHRLadIIGHE ieéh MBhE bf AlredPRVBIERRALaRENNE bﬂlohé‘e range
of 0.5 in froma central éngagenen p03|t|on 46.

nmet hod of engaging a first head bl ock and a second
head block conprising the steps of extending a

el es icall. t endabl e ,ar nount e
81 o e sl 4R AR 6o, & HRRGT 5 2B R B pffpes
head bl.ock,, .said.tel escopical l te Ie ar ng
havi r?gmggfécm eAiens) AcuaRaRPaskd: s «? élﬁvra?%ﬂqal getuator
ngagenment portions such that extension of the
secorﬁf 188 @5 repaeiEpAngaganent ROEAES t he engagement

portions; said engagenent portions engagi ng engagenent
brackets, nmounted to the second head bl ock;

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.



permtting selective relative novenent of the head
bl ocks in the horizontal plane and free relative

wWQ esori1a@h2 novenent . 47. The net hod accordi ng tPCT/EGR007/000143
46, wherein the engagi ng step conprises the step of
retracting the engagenent portions in convergent
directions along an WD 2003/ 136352 PCT/ SG2007/ 000143
36 axis parallel to a longitudinal axis of the first
42e2d THeOfdsemBlyObbl&Irding £NAIGne! BE tRNIRGRICHY to 43, wherei
brackets. 48. y'(I)'he net hod g@%orngi ng to c lg.ll m 46,0 > Woereln
furthg SLNE ' .

SRR o o B0 O o hREH e Jifiipal movement

tele y exte e "arns, ective
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conprising the steps of extending at |east one

tel escopi cal ly extendabl e arm whi |l st mai nt ai ni ng .t he
position of at |east one other telescopically o
4oxt ertlgAseerabln acsorking do slamed4 Huhereingengsigemrat isnmgintained
skew rel ative position, after the engaging step. 50.

The webjbesdo dee freelirelativeovartical modemient being in theprangs ofy: 0.5 m
the steps of retracting one engagenent portion and

ext etfiginng camenl begagengagsusitivn. portion, such that

nmovenent of the engagenent portions are in the sane
direction along the axis parallel to a |ongitudinal

axis of the first head bl ock, so as to place the head

48l ocks hingd & Er?falgir[ge a2kt endd@S blokR Nand?fal §&cohfiChead block,

engagi ng st ep.

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 portiéns such that extension of the second ends consequently
extends the engagement portions; )

said engagement portions engaging engagement brackets mounted to the
second heéd 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
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48.

49.

50.

36
axis parallel to a longitudinal axis of the first head block in order to engage

the engagement brackets.

The method according to claim 46, further comprising the steps of extending
the telescopically extendable arms, and selectively separating the head

blocks, after the engaging step.

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.

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 dlong
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.



