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METHOD AND APPARATUS FOR EFFECTI NG RELATI VE MOVEMENT
OF CONTAINERS Field of Invention 5 The invention

rel at es ' | ati on of internodal units such
as contammwmmmmmmw‘m racks and ot her devices used for
containing frgight for shipping. It further relates to
the engagenent of |nterned|ate lifting units such as

MRG0 Sp AR,

either directly or 10 through a spreader i ncl udi ng
Itiple containers at one tine and shifting
their relative positions. Background 15 It is well
established that a key econom c factor involved in the
shi pping of containers is the speed by which
Erent &f Ine¢rgioar e | oaded, unl oaded and noved around a
contai ner yard. Recently inventions relating to the
engagenent and novenent of nore than one container

PRY ¢nRAGSH PULEERS AR mgﬁp@laﬁ&‘f’%@%t%oﬁiﬁl Gm‘fg sUch®R€ontainers, flat

mul ti-container devices I's the prob en1o mal nt enance

?e%rgh?(\)/tgérg&g clgs gged f‘éPX‘ghttél nﬁlf%l$htt IH) sh CF} r{ségit further relates to the
h

N a8 S B "ol e i

bl ocks, it is necessary to renove the entlre devi ce

relasen tchdevisesnand msthodeiiferg craagneggi intgrmpdal cutits esither shisectly or

the sheaves. As the separation nechani sm 25 between

thneugheasgprdaders ks ludirgsengagiog snulplalsbetaimarsing onofime and shifting their

actuators, this nay be a

relative positions.

Background

It is well established that a key economic factor involved in the shipping of containers is
the speed by which containers are loaded, unloaded and moved around a container yard.
Recently inventions relating to the engagement and movement of more than one

container have been suggested.

A characteristic of these multi-container devices is the problem of maintenance and the
length of “downtime” of this capital intensive equipment. An example is described in
WO03/104132, the contents of which are incorporated herein. [f a problem arises with
one of the head blocks, it is necessary to remove the entire device from the crane
including disengaging the cables from the sheaves. As the separation mechanism

between the head blocks uses a considerable number of actuators, this may be a

T
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2 significant cause of maintenance problens. If the
repair or maintenance requires a workshop, the entire
devi ce nust be renoved fromthe crane by unthreadi ng
the cables. The tine taken to renove and then repl ace
the device on the crane, so as to make the crane
functional, is considerable Ieading to significant
l.oss of lifti capac ty. _¢ r drawback .of these
gRTeHt ot obandiPRRTIGE weRaManh oo Rk gBdueffy s e
hei manuf acture. Typically they are
ﬁ‘pﬁF‘% dpeente dres musthe remeyeds frgw. the E‘é‘ﬁ? by é'ﬁﬂ'!f‘??éé’r& thg cables.
and control over the | arge nunber of actuators
T he smgetaken torremiqe¢ pnd Hsarreplpemthe Msyice potthercrmpe.t doeaseto make the
are seven or nore actuators required to operate the
chané fimctiGhad iovensiderdblOiBadiOg IdAgfiGieant Fosgof Eftig.capduity.
control system or operator control needs to be
conplex in order to operate the device, not only for
separation of the containers attached to the head

Rh@l‘ﬁgrs drambtdcl@o?‘}hésg &B@Q)gedew?:@é ard ﬂlea&%/{% ﬁ%ﬁ kifal (g:(les into their

such skew ng t he contai ners r equ
f .
SR % ks L B B

i nprove the tenan% ssues % ?Id devi ces.

BILREHRG 20 °‘|"H nPYSntNS0'af§F RUMPPTs O AchaLqrs ¢ ij¥olved with their
i nvention provides a head bl ock assenbly c rising a
PreFaftonh &QF InskNed Kharaglerfgven ¢1 mere asﬁliaﬁoffolfew‘agj t@ operate the device
engagi ng sheaves; a second head bl ock having a second
framwm 10fW O8I 84 le?rigag:i rigursi29.abs pordrad eystemabr operatow cargrol needs to
nounted internediate the first and second head

Il oekplex finrorddrf @ cdperige tied adviseg nbt anSVRE SepdtduaNBNthe0fontainers
said head 3

attached to the head blocks, but also to change their relative position, such as by

“skewing” the containers, which requires operation of one set of actuators only.

It would, therefore, be advantageous to have a device which may improve the

maintenance issues of said devices.

Statement of Invention

In a first aspect the invention provides a head block assembly comprising a first head
block having a first pair of cable engaging sheaves; a second head block having a
second pair of cable engaging sheaves; a separation device mounted intermediate the

first and second head blocks, for effecting relative transverse movement of said head
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bl ocks; wherein the first pair of sheaves are

sel ectively disengagable fromthe first head bl ock,
and sel ectively engagable with the second head bl ock.
In a second aspect the invention provides a nethod
conprising the steps of. providing a 5 first and
second head bl ock engaged in a side by side

ment eas a seco sheaye nou ted to the

Blox oA s 6&%8'&03??%35?% 18 e RERY SR e e At head
etmee the i rst | ock and t cond sheave,
g‘ﬁ&“é& stleeiveyy ¢neas %wﬁ theyesord frqaeﬁalqc second head

bl ock toward the first head bl ock; coupling the second
sheave to a first sheave nounted to the first head

bl ock; releasing the first sheave fromthe first head

li0a $Ecamdk aspeotttberhivenidniyeroadesummethod @omlpasing theditepg of hygoviding a
coupl ed sheaves fromthe first head block to the
fise anbsebeabhdad etdck eag@gednﬁe@magiy%wetdaﬁng&ﬁaﬂt@rea&h% Bsecond
the second sheaves, and so disengaging the first head

HeQekmb A8 i e 36508 ‘ﬂeaﬁﬁﬂgclplr&?ﬁtl?é Bn &cthdtbf ﬂo@ﬁt@@ Bétween the

the invention pr ovi des a neth converting a

ﬁPSE Eéaag%rloct:}( n%qgea%%gﬁd’] gheg\“? a&? f,%g‘l idng % he%e ngpéeave ré)n”htéle

rovi

d dapt ed
Sl fong EO%&S*E% ﬂgaf Hﬁdobqo‘é‘asg‘?ﬂ'é‘gdﬁ‘gﬁegﬁ‘viq@ﬁ\jea@é’dﬁm
|n a side by side arrangenent; releasing a second
g’fﬁéweouw%f% tog firg hﬁweblgee origasingsidie ro cheave Somuide ifisgy head

an actuator nounted between the first head bl ock and
bloek; sateodigsheaoreatoraanll sslidingdhe gouphes sheavan droghthafest head
fromthe second 20 head bl ock toward the first head
blbcicto; the eaephd hepd blecks esddidersfagimgehd sctaatdn fiah s v@ooml sheaves,
mounted to the first head bl ock; releasing the first

sleRVERschgiThd e firbttizhd bRk oD secoRd hearblbek. t he

actuator, and so sliding the coupled sheaves fromthe
first head block to the second head bl ock, and
di sengagi ng the actuator fromthe second sheaves, and

%gaatgﬂig?ig&%?%en%vern%n r5\; aesqhﬁgthgél 8f gonfvcreglrrrl]gtah ua sep(rzt%g
engagement device to a single spreader engagement device comprising the steps of:
providing a first and second head block, each adapted for engaging a single spreader,
said head blocks engaged in a side by side arrangement; releasing a second sheave
mounted to the second head block; retracting an actuator mounted between the first
head block and the second sheave, and so sliding the second sheave from the second
head block toward the first head block; coupling the second sheave to a first sheave
mounted to the first head block; releasing the first sheave from the first head block;
extending the actuator, and so sliding the coupled sheaves from the first head block to
the second head block, and disengaging the actuator from the second sheaves, and so

disengaging the first head block from the second head block, and; mounting the coupled



10

15

20

4 sheaves to the second head bl ock such that the
second head bl ock is operable as a single spreader
engagenent device. Therefore, the invention provides
for the sheaves of a first head bl ock to be
transferred 5 to a second, apd so releasing the first
head bl ock for naintenance. Simlarly, it nmay be

ossi hle to renpv he sheave, pins of all the sheaves, .
B8 Vesdo st et ped gl st R EEond e g operale 2'a single
repl acenent head bl ocks to be attached to the sheaves
grreadef engegemeidgvise: singl e head bl ock attached to both
sheaves for continued used of the crane. In any
event, it is not necessary for cables to be renoved
fromthe sheaves in order to maintain 10 the crane in
Tbatfore, appeinaentiom mhvidsd faraheshenessod a BrsChgadi bdskkototbe thamsferred
a preferred enbodi nent, the separation device may be
i 59R87¢E2A0 56 rédlEAMd e FRHeAIbIBR 3t hhifkkarkeC Bihllaly, it may be
the first head block retains the separation device.

n r
@gsg%ﬁéjﬂof‘r%lxéé E‘gtshédt\)/E %ﬁnsnﬁ%ﬁ ¢ ﬂ%gv\/\egf %Sa{h%gde?agﬁﬁlfg)tolﬂpﬁead blocks

Icée cou e'sent tot

I ntenance W t hout . di sengagi ng the cahles fromthe .
ERUER HER e it BRRgS hertach & e Tgai pomterpagively a
a preferred enbodi ment, the hydraulic systens
seglgdiead sb?%lfoat?aﬁmﬁgéeéotas%ls%\ieatf% congimogd e b ¢fenn In any
device may al so be nounted on the first head block. In
eveNs icig et pacessapofor edhlestordg rpmpyddofiom fthe shearssde ptrley to maintain
may be the second head bl ock and sheaves associ at ed
thietchanban hsefidaghefation kadhilsBeaingnandess eantiedblty heavy
machi nery, the frequency for maintenance is nmuch |ess
as conpared to the separation device. Accordingly that
portion of the total assenbly that requires

IFBd preRARD CMbUBINRNt,tRILEPRati¥n Usvitdh @by BOURENJageatl®frm the second
easi |y detachable fromthe crane.

head block such that the first head block retains the separation device. Accordingly the
first head block and the separation device could both be sent to the workshop for

maintenance without disengaging the cables from the sheaves and so maintaining the

crane in operation.

In a preferred embodiment, the hydraulic systems, actuators and linkages associated
with the separation device may also be mounted on the first head block. In this case the
remaining portion of the assembly may be the second head block and sheaves associated
with both head blocks. Being substantially heavy machinery, the frequency for
maintenance is much less as compared to the separation device. Accordingly that
portion of the total assembly that requires maintenance more frequently is that which is

more easily detachable from the crane.
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5 Brief Description of Drawings 5 It will be

convenient to further describe the present invention

with respect to the acconpanying draw ngs that

illustrate possible arrangenents of the invention.

O her arrangenments of the inyention are possible and
consequently the particularity of the acconpanying

drawi ngs is not to be understood as superseding the
generality of the preceding description of the

|nvent|on 10 Flgure IAis an isonetric view of the

3 efldesvHp Prgvingscording to a first enbodi nent of

t he present |nvent|on Figure 1 Bis a side elevation

vi ew of the engagenent device of Figure I A, Figure

R Awilk barronsamett r tocfuvthesvdedcribb ahel@résent ofveRritigumathl rdspect to the
the retracted position; 15 Figure 2B is a side

&comphmydfg diavhgs thah 8ludente gRssibleRirgnpemafs oFitlglin@emidnS Other
an isonetric view of the retained head bl ock of the

oMb ReRt I B ifventih ard| bgéé'ftﬁe Andl ToRRqLSRMEIHE] &rt\{élﬁewlty of the
of the det ached head bl ock of the deV|ce of Fig

{Ebéﬁomghrggcﬁ w1ﬁ salssnoqqo qJeeMﬂitel's dvése%lﬂggsteéllﬂg tgee é?ﬁe?alsty of the

angenent accor
enmbodi 20 F ure 6Ais an isonetric V|em10f a
@ngﬂ&ﬂgﬁﬁwﬁr tMSNVeH®%engagement devi ce  accor di ng
to the present invention; Figure 6B is a side
el evation view of the device of Figure 6A; Figure 7A
Is an isonetric view of the device of Figure 6A in the
Figureadfeds posispinewtic viewgf eth? Berigggemeritddevideenedarding to a first
vi ew of the device of Figure 7A
embodiment of the present invention;

Figure 1B is a side elevation view of the engagement device of Figure 1A;

Figure 2A is an isometric view of the device of Figure 1 in the retracted position;

Figure 2B is a side elevation view of the device of Figure 2A;

Figure 3 is an isometric view of the retained head block of the device of Figure 1A;
Figure 4 is an isometric view of the detached head block of the device of Figure 1A;
Figure 5 is a side elevation view of the device in the detached arrangement; according to
the first embodiment;

Figure 6A is an isometric view of a second embodiment of the engagement device
according to the present invention;

Figure 6B is a side elevation view of the device of Figure 6A;

Figure 7A is an isometric view of the device of Figure 6A in the retracted position;
Figure 7B is a side elevation view of the device of Figure 7A;

Figure 7C is a detailed isometric view of the device of Figure 7A;
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device of Figure 7A; 6 Figures 8A to 8D are
sequential elevation views of the detachnment process
according to a third enbodi nent of the present
invention; Figure 9 is an isogetric view of the device
in the detached arrangenent according to the second

nbodi tenD Figure. is. a detailed,isqmetric view
BRI AR Brepre il QerghionaiGre RE B gt ateonding to
el evation view of the device of Figure 6A
aé&hishanbodimpry of dhe present IVERIN; Descri ption of

Preferred Enbodiment 10 Figures | A and I B show the
Ergyey et isateetiic eichv efctbodeNiog)inttbe deth¢hed tarrmnrmkintreextording to the
the present invention. Here the device has engaged two
s@eoaddeabsdii@nt; 15 beneath respective coupl ed head

bl ocks 20, 25. The head bl ocks 20, 25 are coupl ed
FhuRUDRisa detfRd i Rdiieait Wewiof eheARvieWiradirbghveen the

head bl ocks 20, 25. Specifically, the 15 separation

i i . . £ : ich.-is ..

D L 75 G U BLBH i B e S B RRE A il verical
glﬁck 25 through tw st |ocks 90, .95. The tw st | ocks

8% 95 are engaged with a bracket 85 nounted on the
second head block 25 so as to nake the rel easable
connecti on between the head bl ocks 20, 25. 20 In this
enbodi nent, the head bl ocks 20, 25 have attached
Dusaription af BegferredfEmbadimert 30, 35 with one sheave at

ei ther end of each head bl ock, nmaking it a total of
four. Each head bl ock 20, 25 includes four sheave pin

| ocations 31A to D, 36A to D. Wil st

Figures 1A and 1B show the engagement device 5 according to a first embodiment of

the present invention. Here the device has engaged two spreaders 10, 15 beneath
respective coupled head blocks 20, 25. The head blocks 20, 25 are coupled through a
separation device 40 mounted between the head blocks 20, 25. Specifically, the
separation device 40 is mounted to a first head block 20 which is extended out so as to
engage with the second head block 25 through twist locks 90, 95. The twist locks 90,
95 are engaged with a bracket 85 mounted on the second head block 25 so as to make

the releasable connection between the head blocks 20, 25.

In this embodiment, the head blocks 20, 25 have attached thereto a pair of sheaves 30,
35 with one sheave at either end of each head block, making it a total of four. Each
head block 20, 25 includes four sheave pin locations 31A to D, 36A to D. Whilst
engagement of one sheave requires only two such locations, by providing four, the each

head block is capable of acting as the main head block or the detachable head block. It
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engagenent of one sheave requires only two such
| ocations, by providing four, the each head block is
capabl e of acting as the nain head bl ock or the
det achabl e head block. It 7 wll be noted that the
upper sheave pin |locations are smaller than the
corresponding |ower locations. It is intended that

mai n | oad bearin ins.be located in th Io r .
BOF bF gietech BRC e el St Bepfordt 56 st Rlap Whe sarresponding
will be explained in further detail |ater, each | ower
@M@a\t@aﬂpw fistinisadedathabhe mrindogshbraringPinhbe fasaigdgn the lower
the cables 5 through the correspondi ng sheave. This is
peatiausience thetdiffersherglnesizptedtien ant rewilhbe explaintdén further detail
upper sheave pin will be engaged with the adjacent
Bheaveh bmdrShedve piangest bes ognadlet bhguppostingod@. lodieof the cables
first head bl ock 20 includes the sheave 30 which is

{RRoUEhatle (cOrrbdpandia@@hBlvacirhils bbeausblrinugd s ey
31A, 31% ?hﬁ?hlsgorlentatloh t he sHeavespgﬁﬁﬁgiA rwnmnon

BeCup ﬁfsti Lot Wil b 245 eh e thead attmos%ghesttﬁav no longer

| ock mhl |s support e Sprea

10 thro h t he sheave 30 and subsequently to the
%WQ%%”?E%& %o The sheave pins 31 A, 31 B are

rel easabl e such that the sheave 30 can be renoved from
t he head bl ock 20 under specific circunstances. As
W |l be described |ater this is a key 15 enbodi nent
bhe firse hepdelleekt 20 meduttes dite shepyd PAmhycht in enasntedrid thehehd block 20
bl ock 25 al so has a sheave 35 nounted thereto through
hhegheshsaves pBBA} 1 86B.B.Adai thist haergitéay chepsheavSpis 368 31B are
are selectively releasable so as to disengage the
siiffciv@ t89rahsminthdiRableigddugh Stteive Foat the eadPRER WHi@ & supporting

time. 20 The separation device 40 conprises a
PPt @drOQ) o Ehl t8Cthl sRedv@ BN drdil ABs&RELIF B the crane (not shown).
The sheave pins 31A, 31B are releasable such that the sheave 30 can be removed from

the head block 20 under specific circumstances. As will be described later this is a key

embodiment of the present invention.

Similarly the second head block 25 also has a sheave 35 mounted thereto through
sheave pins 36A, 36B. Again the sheave pins 36A, 36B are selectively releasable so as

to disengage the sheave 35 from the head block 25 at the appropriate time.

The separation device 40 comprises a parallelogram structure comprising vertical
member 65 separating upper linkages 60, 70 and lower linkages 75, 80. In the

connected arrangement i.e. with twist locks 90, 95 mounting the separation device 40 to
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menber 65 separating upper |inkages 60, 70 and | ower

i nkages 75, 80. In the connected arrangenent i.e.
with twi st |ocks 90, 95 nounting the separation device
40 to 8 the second head bl ock 25, operation of the
separation device 40 wl |l effgct relative transverse
novenent of the head bl ocks 20, 25. This transverse

venent  can be re clearly seen in Figures 2A .and 2B = .
SFEDY bl 18k 3 PR B akoRcspasRa sy paT AT Telative
retracted position such that the head bl ocks 20, 25
HRRSVAISVTON BRERH! dhe kead biaske2hedS- f r om t he ext ended
position shown in Figures 1 Aand 1 B. It will be
seen that the separation -device 40 has retracted so
as to fold downwards w thin the space defined by the
Nkiadrab$veedesanamedd carl be mbetitidarbesdentie didufat2 O ped aBivitiereby the
of the separation device occurs through extension or

§cphrafibh UVIcOh0 Aad MBEAT toaCtuated padliidiPsuBRURLtGHe REIVEEs 20, 25
the first head block 20 and the separation device such

%}E%»\P&ox n?%% gg%éc(ﬂrbtﬂér f418 éﬁ&gﬂﬁcg—:ﬁ Spgci’tioh Ilﬁ?]\z'rz gﬁgf%llcrﬁ%nlA and

vice IS So as to draw on

0 s the first head hl ack . Figures 3 and 4
B o VL ESse it < Seppation et oE s ishakifE e oy B faad downwaras
sheave 30 can_be renoved fromthe first head bl ock 20
m}hméh% éﬁ?ﬁﬁstr“fgedtWethg ﬁ%@o%s@, 33. }g,shgq_ldé)_e npged that operation of
di sengaged sheave 30 is then nounted to 15 the second
e agpypiBKk dagce IReGuts ithropgly griengon Phaetragsios hafay disedOactuator 50
35 are nounted together at sheave pin locations 3 1
BouBed eheeenhthe B thesd dwckt 20 yant othe heparatidin elesiee asnch that on
head bl ock 25 directly through sheave pins 31A and 36A
fe@afemt ofBE Yactubtor 50] the separefidratié vt isbidedtsotR@o HBAVIRSsecond
may now be inclined as conpared to their original

Rdall DMt 2 PRwatRERE first h8hd blocR8bf IFGhBAL 3 Ghe @rsﬁmghée &d result of

themto function together so as to 20 engage cabl es

.@Eqm/etnhgléy@%gy(tﬂgtshe%bgw)can%\é BRYNLd Rmi i€ fir¥%head block 20 by

eaves
disengaging the sheave pins 31A, 31B. The disengaged sheave 30 is then mounted to

the second head block as shown in Figure 5. The two sheaves 30, 35 are mounted
together at sheave pin locations 31B, 36B and then each separately to the to the second
head block 25 directly through sheave pins 31A and 36A respectively. In this
orientation, whilst the sheaves may now be inclined as compared to their original
orientation, there is still sufficient clearance for them to function together so as to
engage cables from the crane (not shown). By mounting the two sheaves 30, 35
together, the second head block 25 becomes indistinguishable from a single spreader
head block and functions accordingly. This is achieved without having to disengage
cables and so allows use of the crane after a short transition time whilst the sheaves are

remounted.
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toget her, the second head bl ock 25 becones

i ndi stingui shable froma single spreader head bl ock

and functions accordingly. This is achieved w thout

having to di sengage cables and so allows use of the

crane after a short transitiopg tinme whilst the sheaves

are renounted. 9 Further the first head bl ock 20 can

now be taken to the workshop for nmintenance as it is

now fully di sengaged fromthe crane. The separation

devi ce 40 haV|nq three actuators 50, 55 and severa

Figvhes ghey st Beadsblagl 20 ganoprv be taksR ip the Werkahoniah awingprance as it
5 therefore, is nounted to the first head bl ock. It
ishoewdfubl dissngdgadh &oms Ity lctingmi Ahe rsepasatiorb deyieg)uilr baving three
for the second head bl ock 25, the sheaves 30, 35 can
hauadoseflgafenidasederal mengggmels\is infora pgonel tbaeqlieamabilt@akce and,
(not shown) and thus engagenent and di sengagenent of

tHeRferRCiaMebunAdo ROt head Bl R, POHBLIAI R ndhddAAtshb@ maintenance
need for the crane to be taken offline subject to the

9&/@& ug@g Ieh bﬁe%feccﬁmdsﬁ’éaﬁggﬁl) heafle gh%%s 3(1035th%@ d®hgaged and

how a second rrent Ing wt

sco e pres i n ad bl o

agf F'e aé'én Niian é’gocﬁ(o?g%}r gﬁ%‘?) 90, uil%"gagerrﬂ‘ém and

25 ted th

S I e B g s o
transverse novenent between the head bl ocks 120, 125.
imsbeipken afflmespibigetdnsheiayadaty by afersuitelde heddddeckol ock
i ncludes a pair of sheaves 130, 135 for engagenent
with cables comng froma crane (not shown). The
separation device 140 separates the head bl ocks 120,
Higbret 6 Qud [6Beioan s isedbnd nidhbod@rhéradhlliap withimelieusdops of ME present

mounted to the separation device 140. This enbodi nent

invention. Here, two head blocks 120, 125 are again mounted to spreaders 110, 115.
The head blocks 120, 125 are connected through a separation device 140 which effects
relative transverse movement between the head blocks 120, 125. As with the previous

embodiment each head block includes a pair of sheaves 130, 135 for engagement with

cables coming from a crane (not shown).

The separation device 140 separates the head blocks 120, 125 through extension and
retraction of actuator 150 mounted to the separation device 140. This embodiment
varies from the first embodiment in that the separation device 140 is mounted between
the first head block 120 and the second sheave 135, rather than directly to the second
head block 130 as is the case for the first embodiment. The advantage of this variation
in mounting will become apparent as the function of the engagement device 105 is

further described.
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20 varies fromthe first enbodinment in that the

separation device 140 is nounted between the first

head bl ock 120 and the second sheave 135, rather than
directly to the second head block 130 as is the case

for the first enbodi ment. Thejadvantage of this

variation in nounting will becone apparent as the
function of the engagenent device 105 is further
described. 10 Considering the first head bl ock 120,

the sheave 130 is, nmounted to the head bl ock 120

tap ‘?Pjﬁ‘géaﬁﬁf%lhe%g'&% I5-rike i@@Be 14@gscmownied H’e‘rhetlﬁ%d block 120
head bl ock 120 includes additional sheave pi

thowughicentsal shepxe pirg0908n | YIG- hiewrther the head blesk dé@umcéudes additional
sheave pins 1908, 190C 5 which permt variation in

gesvd piarbeagioos 190w, M¥ar ol kelade.sidEafsthevcerhral kieealwe @ths 190B, 190C
bl ock 120 having a single sheave 130, the sheave 130

WhicRQRithit @RSt intdeitiofing loftkhesSh@aWodkl NMhus OE e thehSad block 120
1908, 190C so as to centrally place the sheave. The

spéé?/@klﬁ)zﬁhé Ql?éavé‘%oais%%ﬁ%ﬁedlﬁﬁ th éé?l&ral sheave pin

posﬂ$|oned on sheavé pln | ocat'i ons 180B,

d h the f
s R o0 e Buinby a? LB PR 125 1 el udes

addi tional sheave pin | ocations 180A, 180D on either
side of the central sheave pins 180B, 180C so that
coll ectively the sheave pin |ocations 180A to D all ow

Tlos seqead plaf-‘@ﬁtbleffh lg> dncludes 3rbaares 137 @lsopposifiated om sligave pin
sane head bl ock. 15 The separation device 140

looatpmss 4 86B al iCnyhieh praddd ehtyglhalocited.i Ag vath tbe st head block 120,
menber 155 and | ower nmenber 160 separated by vertica

thie rsbesrsl Héad, blada3.12 T hiecljdes alddioaglr shvavd phictdcaisnst 800U IBOD on
pin joints between the nenbers such that vertica

EiflePkidé&f the central sheave pins 180B, 180C so that collectively the sheave pin
locations 180A to D allow for the positioning of two sheaves side by side on the same

head block.

The separation device 140 comprises a single parallelogram having an upper member
155 and lower member 160 separated by vertical members 162, 163. The parallelogram
functions through pin joints between the members such that vertical relative
displacement of the head blocks 120, 125 is achieved through applying a force to one of
said containers which yields a deformation of the parallelogram. For instance, there may
be a differential in height of the head blocks when the device 5 seeks to engage two
containers of different height, such as a 8.5ft container and a 9.5ft container. The
parallelogram structure also ensures both head blocks are either level or have the same

inclinations to the ground at all time. For example, when one head block engages a 9.5ft
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di spl acenent of the head bl ocks 120, 125 is achieved

t hrough applying a force to one of 20 said containers

whi ch yields a deformation of the parall el ogram For
instance, there may be a differential in height of

t he head bl ocks when the deV|qe 5 seeks to engage two
containers of different helght such as a 8.5ft

cont.ai ner. and a 5f cont i ner. The arallelo
st oy st e S BEaareDr et Shisndr LA the other
| evel or have the sane |ncI|nat|ons to the ground at

bgad blogkdevatiy the gxeideas ingeatinunsdo iy oBIte ak 8 SHigagtiness.

9.5ft 11 container which is placed on flat ground,

the parallel ogramstructure will keep the other head

bl ock I evel to the ground as it continues to | ower on

Ao m¢ntBn&d tpreviviishi ther Bansierséreitiviemiead ispedaitiotlss Iy Ahactuator 150
transverse novenent is controlled by an actuator 150

Fhithi i§ M bshteP BEREL IR \ﬁ%%rhefa@%lédkr $30 BR@hDLGRaKtbAUevice 140.

and the separation device 140. Thus, transverse

e%ﬁ]stvegt: f"g e ﬁﬁgf {ﬂﬁ%lﬁ blo%l\ %hdcﬁl gd H?Bq%gibmm%a force to

app yi ng e separa I'on devi ce

8 bR IR B 8 VHR i Pt T el e S8 wgmmg of the
separation device 140 is selectlvely di sengagabl
eoRA sheaveekontp Shestrand diwad milegkgh2+-enblaiseraration device 140 is

connection 10 pin 151 so that on di sengagenent from
seiestively shsgngagablecfromibe sespnd shdawe 1dévhroagh anavahof a connection
retract back to the first head bl ock 120. Figures 7A

pind 57 Bo gaovn tikengagtmattfen pgesetimshedvet the shpastidnl deelkes 140 can
120, 125 on retraction of the actuator 150. It is in

feth& Haoistd thefirdt Radd B1bex oEt achment process can take
place 15 which is the subject of the present

i nvention and further described in Figures 8A to 8D.
Figure 8Ais simlar to Figure 7B in that the head

I y
ﬁﬁg&g%ﬁeyggr%&g)ﬂ?? ﬁ%&ct@gg)ogl%%ﬁ %?Elﬁq]eacprglz)la{é; %Osfﬁlg on retraction
Cfotrpgearc]{:uapenlt Oflt is'Th this position that the detachment process can take place

which is the subject of the present invention and further described in Figures 8A to 8D.

Figure 8A is similar to Figure 7B in that the head blocks 120, 125 are in the retracted
position such that they are proximate to each other, ready for commencement of the
detachment process. Figure 8B shows the effect of firstly disengaging the second
sheave 135 through removal of the sheave pins 180B, 180C. On removal of the sheave
pins the actuator 150 retracts. Without the sheave pins 180B, 180C, instead of applying
the retraction force to the second head block 125, instead it draws 200 the second

sheave 135 towards the first sheave 130 so as to bring them into close proximity. The
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det achnment process. Figure 8B shows the effect of
firstly disengagi ng the second 20 sheave 135 through
renoval of the sheave pins 1808, 180C. On renoval of
the sheave pins the actuator 150 retracts. Wthout

t he sheave pins 180B, 180C, g§tead of applying the
retraction force to the second head bl ock 125, instead

t he seco rds the first
et S48 46 s A G Sy Rt rlog EPBER S SPBRRCHPD yih 195 such
The 12 second step |nvolves coupling the sheaves 130,
thatthey @wg‘f?cav%mm re3fy &?rﬁraf@%r Bh‘@ﬁ seqoRd feadiplgcky 3.
effectively joined, ready for transfer to the second
head bl ock 125. The next step involves renoving the
sheave pins 1908, 190C fromthe first sheave 130 5 so
dBe hextdiepdaviiest rembvingahe theavé pinst 90BADOG frcik the Birst Sheave 130
renoval of the sheave pins, the actuator 150 is

SoxhseiodRstonmndt AGAIM theWirkThdab 16RO e8! §fﬂﬁ@¥ﬁ‘eave pins, the
pins, the inpedinent is renoved and so the coupled

({?%ﬁ?ﬁﬁ%ﬁ%?gxte&&% a"illﬁecl §lﬂ' &%ﬁ%&%’gﬁobg dr I?l?e §1% nb ?ﬁéjl r{)edlment

SO as to ar i gh sheave ocati 0

of ead k 180 D. 1

Brefr¥ed B6R 30T Aoyl e kD e 'ﬁggéoagw%hs second head
heay 130, 135 wit g t he second headq bl ock at she

E!Pﬁk I 2256 ohlien ot e pheatie Ain RsAtionh &l e asardiicad) block 180A to
bl ock 125 is now fully engaged with the sheaves 130,

BP35. The connection pin 151 nmounting the separation

device 140 to the sheaves 130, 135 is then renoved,

all owi ng the actuator 15 150 to retract back to the

first head bl ock 120. On renoval of the connection pin

Thel finaltstep, &9 stoivnhia@igure 8DK inb3B ek engighiCthé ¥idayedE3RABSith the
fromthe second head bl ock and so may be renpbved to a

WS hoR B16¢k E@h@h%nﬁﬂqgcan@qy%b/( e DP&IcHAE A tRe 82€nd head block
novi ng parts of

125 is now fully engaged with the sheaves 130, 135. The connection pin 151 mounting
the separation device 140 to the sheaves 130, 135 is then removed, allowing the actuator
150 to retract back to the first head block 120. On removal of the connection pin 151,
the first head block 120 is effectively detached from the second head block and so may
be removed to a workshop for maintenance. Given the actuators and moving parts of
the separation device, it is likely that maintenance work will be more frequently
required for the separation device 140 and it is therefore appropriate that it is mounted
to the first head block for removal from the crane (not shown) with relative ease. The
second head block 125 now has sheaves 130, 135 mounted to it and so is, for all intents

and purposes, now a single spreader head block working independently from the first

head block.
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the separation device, it is likely that maintenance
work will be nore frequently required for the
separation device 140 and it is therefore appropriate
that it is nmounted 20 to the first head bl ock for
removal fromthe crane (not spown) with relative ease.
The second head bl ock 125 now has sheaves 130, 135

and s S nt e
A5 BhoBe FRstyeadEreR e ssop Bherihoditlhy oo "6y rify secon head
|ndependentl fromthe first head block. 13 Wi th
plagk £1i2p 4p bendsdpphae fom t“h’ecréé"c6‘Pfdre€}?r36'df’f’rﬁﬁt5hﬁi“§opm5 I80A to D
provi des for the second head block 125 to be detached
shooid thie ber neressany. Tlusoshouldf maintengimsaot the secongthkad cblock be
D should this be necessary. Thus, should mai ntenance
adquirty aseptanembredcat lbbock dae bergquided dnd anduafeld ac ah@slicaves 130,
head bl ock can be provided and nounted to the sheaves
13aft? dbBbhiak RS sl Bdhckhessecond head bl ock 125.
Figure 9 shows the end result of the detachnment having
the first head block 120 isolated fromthe second
head bl ock 125 through detachnent of the sheaves 130,

rther f

G e R B e SRRl Yt g PR o ot
120
fre bz OLa@wlv’z’?é%ﬂesﬁdéagliiqntfoiﬂweahe%@ i 13P1

set actuator 215, relative |ongitudinal novenent of

t he head bl ocks 120, 125 can be effected through bal

joint connections 214, 216 of the separation device
Eig0res hifs apk d risho wifgrthérefunefiertalitye of dregerigadémeant device whereby an
novenent. 15 Figure 1 1 shows further functionality of

bifet abgage M btis qrovidal booveen Yhel Girhead iblstkof20 adithe separation

separation device 140 through activation of the
¥&8Midd rAl Od 8dtvadst YAhO LIRS Atdator 215, relative longitudinal movement of
the head blocks 120, 125 can be effected through ball joint connections 214, 216 of the

separation device 140 thus permitting the relative longitudinal movement.

Figure 11 shows further functionality of the engagement device whereby deformation of
the separation device 140 through activation of the vertical float actuator permits

relative vertical movement 220 of the head blocks 120, 125.
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relative vertical novenent 220 of the head bl ocks 120,
125. 14 dains: 1. A head block assenbly conprising a
first head bl ock having a first pair of cable engaging
sheaves; 5 a second head bl ock having a second pair of
cabl e engagi ng sheaves; a squration devi ce nount ed
internedi ate the first and second head bl ocks, for
g[feqting relative transverse novenent of said head
3YBks; wherein the first pair of sheaves are

sel ectively disengagable fromthe first head bl ock,
and sel ectively engagable with the second head bl ock.

10 2. TU@h§§§ﬁ§Rh¥“%ggg%gﬁggﬂhgacIain11, wherein the

separation device nove d bl ocks between a

retracte sitipn,  where t he he bl ocks are

o ox e iad b pRRRE T R el Sie ShBER Pefeshead

bl ocks are distal, 15 3.. The assenbly according to
claim22 SRR bloEk hiving 2 pesand Brie ok At PRdgdEaheaves;
first rail portion and the second head bl ock includes

a second sepdratignofevicemountrs integediptothe rssand second head blocks,
correspondi ng to each sheave on said head bl ocks, with

r espect ifwreeffectisg rednive smaorckemadeneat o1 saidshead ibipekstg

when the head bl ocks are in the retracted position.

20 4. TReherss RN RGOTSHENSs 410 sEle@ivilyBdiseMpap AN rBAGHe first
of the first pair of sheaves are nounted on the first

rail pohtiPOBlocks Y4ad sdib@lveRenghSBNORAh B S84 Hehdi BlocRal T

2. The assembly according to claim 1, wherein the separation device moves the
head blocks between a retracted position, whereby the head blocks are

proximate, and an extended position, whereby the head blocks are distal.

3. The assembly according to claim 2, wherein the first head block includes a
first rail portion and the second head block includes a second rail portion, the
rail portions corresponding to each sheave on said head blocks, with
respective first and second rail portions aligning when the head blocks are in

the retracted position.

4. The assembly according to claim 3, wherein each of the first pair of sheaves
are mounted on the first rail portion, such that on disengaging said first pair
of sheaves, the first pair of sheaves is slidable from the first head block

toward the second head block along said rail portions.
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of sheaves, the first pair of sheaves is slidable from
the first head block toward the second head bl ock

along said rail portions. 15 5. The assenbly

according to claim3 or 4, wherein each of the second
pair of sheaves are nounted on the second rai

portion, such that on disengadging said second pair of
sheaves, the second pair of sheaves is slidable from

the 5 second head bl ock toward the first head bl ock
along said rail portions. 6. The assenmhly according to .
any- one 10€ apsean by arcaedingtocqlaimnd or fuieiessin eagheof thgegordpair of
are attached to the respective head bl ocks using

sel ect i sh¢ayes aremouatddeonsthe secong rakportion, BuchTthet ersdiserighging
according to any one of the preceding clains, wherein

t he secaiddetvmddabrlobcheavss, tlapabbrel wiir @xbeyen s didhtsie from the
pairs of sheaves. 8. The assenbly according to claim

7. wher @bdbn@Mehd BI0EIAMRVar® tHETHIRE bRck ARng 1Ad T8¢ F&@hons.
head bl ock by coupling to both the second head bl ock

and to an adjacent sheave. 9. The assenbly according

to any one of the preceding clains, wherein the

separ ation device includes at | east two projection .
o he, edth arseiCar AR eSS oog SEhs risteaRi Rl Hiprein the
first pajr of sheaves. 10. The assenbly according to
clai m 9,SLW%%@*F&“@%§ “bijf’ﬁjr%%’f’?tb‘ﬁ headrploRky Yidegssesectively

l'i near actuator and a parallelogramlinkage such that
t he act ugimeyablesshagietied to the first head block at a
first end and to the |linkage at a second end.

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

second head block is capable of engaging both pairs of sheaves.

8. The assembly according to claim 7. wherein each sheave is mounted to the
second head block by coupling to both the second head block and to an

adjacent sheave.

9. The assembly according to any one of the preceding claims, wherein the
separation device includes at least two projection arms, each located adjacent

one of each of the first pair of sheaves.

10. The assembly according to claim 9, wherein each projection arm includes a
linear actuator and a parallelogram linkage such that the actuator is mounted

to the first head block at a first end and to the linkage at a second end.



10

15

20

16 1 1. The assenbly according to claim10, wherein
the linkage is fixedly nounted to the first head bl ock
and rel easably nounted to the second head block. 5

12. The assenbly according to claim1l, wherein the

rel easabl e nmounting includes@a plurality tw st |ock
devi ces attached to the |inkage, which are engagable
with a bracket nounted to the second head bl ock. 13.
The assenbly according to claim10, wherein the

Ilnkage is fixedly mounted 10 to the first head bl ock
and Ir el e’%éﬁw%w&ns t dlgien Kb odiseeip Hier inkagesis dixgdly mounted
14. The assenbly according to claim 13, wherein the

r el easalid therfirstritead §lock ehdiddensably ormetsdite thegieporaldiead hlock.
as a selectively renovabl e shear key between the

I i nkage and the second pair of sheaves. 15 15. The
assenbly according to any one of the preceding clains,

whenei N TR as@hitBNSReRITENMo Qfint e whefeht m@aeleas%lemv.ﬁg
and dermounting of the I1nkages, the first head bl ock

| s det aghgthes L YR rtahlﬁ t@‘?s‘f g dla 6 a6 égil to4fke ﬂr?(alg@ which are

nmet hod conpri si'ng e st eps o providing a

d head i.de b
oo AR PRI B S B Bh ¥ o ne
second head bl ock; 17 retracting an actuator nounted

between the first head bl ock and the second sheave,

and so sliding the second sheave fromthe second head
bl dék t dkgrssembly according to claim 10, wherein the linkage is fixedly mounted

to the first head block and releasably mounted to the second pair of sheaves.

14. The assembly according to claim 13, wherein the releasable mounting
includes a connection pin acting as a selectively removable shear key

between the linkage and the second pair of sheaves.

15. The assembly according to any one of the preceding claims, wherein on
disengagement of the first pair of sheaves and demounting of the linkages

b

the first head block is detached from the second head block.
16. A method comprising the steps of:
providing a first and second head block engaged in a side by side

arrangement;

releasing a second sheave mounted to the second head block;
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the first head bl ock; coupling the second sheave to a
first sheave nounted to the first head block; 5

rel easing the first sheave fromthe first head bl ock
extendi ng the actuator, and so sliding the coupled
sheaves fromthe first head plock to the second head
bl ock, and' di sengagi ng the actuator fromthe second

sheaves o) dlsen in a | pck  from
he-sec FEFHBEAN B BRRP ATy belhee st geﬁwg% geton
claim 16, further |nclud|ng the step of nounting

coupl ed 55??@5\/%‘5‘1 spslifing taeseserd theave ipmdhe secord h«taﬁé’lock toward
extendi ng ste 18. A nmethod of converting a dua
spreadeﬁh%ﬁ@a ckdevice to a single 15 spreader
engagenent device conprising the steps of: providing a
first anrdusiagahelsdread sidaoeto a Bactheadambanted ar the figadieadblock;
a single spreader, said head bl ocks engaged in a side

by si de raessaOBEe: shedvBliRRFIhaTird he&FH0Ek;Sheave
nounted to the second head bl ock; 20 retracting an

act uat Ofg &'{ﬂg gf 5&&% rl]lgh{ Elﬁ@) ?hg aveq}fhlg%rsthead

the sec bl oc t.he flrst head bl ock;
couplin%m¥ﬁn %ﬁHMHﬁgggﬁmgﬁug first sheave nDunted

to the fjirst hea bl ock easing the first sheave
from t h&Iengaging, sactmtaf;ﬁsomf%e Seé?t‘%ﬁ‘lﬁah?j ppbsodisengpggpg the

and so sliding the coupl ed sheaves fromthe first head
first head block from the second head block.

17.  The method according to claim 16, further including the step of mounting

the coupled sheaves to the second head block after the extending step.

18. A method of converting a dual spreader engagement device to a single

spreader engagement device comprising the steps of:

providing a first and second head block, each adapted for engaging a single
spreader, said head blocks engaged in a side by side arrangement;

releasing a second sheave mounted to the second head block;

retracting an actuator mounted between the first head block and the second
sheave, and so sliding the second sheave from the second head block toward
the first head block;

coupling the second sheave to a first sheave mounted to the first head block;

releasing the first sheave from the first head block;



bl ock to the second head bl ock, and; disengaging the
actuator fromthe second sheaves, and so di sengagi ng
the first head block fromthe second head bl ock, and;
5 mounting the coupl ed sheaves to the second head

bl ock such that the second hgad block is operable as
a single spreader engagenent devi ce.

extending the actuator, and so sliding the coupled sheaves from the first head
block to the second head block, and;

disengaging the actuator from the second sheaves, and so disengaging the
first head block from the second head block, and;

mounting the coupled sheaves to the second head block such that the second

head block is operable as a single spreader engagement device.



