-1- TWIST-LOCK HANDLING SYSTEM Technical Field The present invention relates generally to
apparatus for handling twist-locks 5 used in securing shipping containers for transport. Aspects of the -
invention relate to apparatus for securing the twist-locks to a shipping container and/or for releasing
those twist-locks from the container. Other aspects of the invention relate to storage of twist- locks. In
the context of the invention, the term "twist-lock” is to"be"understood to 10 relate to any coupling
device used in association with shippi g ntainers for transport,
regardless of the mechanism by Whimrﬁgim\;ﬁggﬁgﬁgage with the shipping
container and/or the structure to which they are secured. 15 Background of the Invention Twist-locks
are used for seterimgeshippithg containers to ships and to each other. Twist-locks are mounted on the
bottom and top of shipping containers and thereby multiple containers can he joined in a vertical
stack. When shipping coltaiesat WyGRISBLRREE E T IRLIN SIA L MrRdimEtBEkd eakist be
removed beforestider?fecantainkipare dakemtesdootheisiaeationpettstb e thrdreewien thiaieentainers are
loaded onto amﬁhst‘fﬂ?%é@ﬁhigﬂféh%tﬁ%‘éﬁs%tﬁ‘?ﬂﬂ}hﬁﬁa‘%gﬁg%égh%%ﬂﬁf %%Qﬁgﬁ%&&e vessel.

Typically, securing or removing twist-locks is via manual - locks below a shipping

container held %%’r’g‘iﬂﬁ%tgﬁi ﬁ% PB TS e S REb O FHIUBFIRE CRIHE (25 MRS Opleisiibn is

dangerous as théstevedore must manually handle the twist- locks which are quite heavy and work

under or adjacent suspgngeshiaagsoinmhighntiallimarea s alspineficiept asdrandals 110 3

minutes tlcbfit tp{gagtwist-locks tpere slowinég.the cralgg cycle_time. It is also labour cost intensive since
}l)Jl

2 men are often a?l(t)%g?é/cf (R IRt PSS AT 1 38R ‘Pﬂﬁ%& p&?ﬂgec?ﬁ\t/aelﬂﬁrosnt%%%‘f’iﬁng to a first
aspect of the phese peRtRapECRTHERSISThrisgidairs ohdtpukeiionieaiyefoickitheseseeupimg a twist-lock
to a shipping ciiairener-wieasingtltiheaigipmns oheihathmeyigs comphsing WhRRUeeRt means

operative to eggﬂqggdand :

15  Background of the Invention
Twist-locks are used for securing shipping containers to ships and to each

other. Twist-locks are mounted on the bottom and top of shipping containérs and
thereby multiple containers can be joined in a vertical stack. When shipping containers
have been lifted off the ship by a crane the twist-locks must be removed before the

20 contamners are taken to another location. Furthermore, when the containers are joaded
onto a vessel, twist-locks must be fitted at the wharf to secure containers on board the
vessel. Typically, securing or removing twist-locks is via manual handling of the twist-
locks below a shipping container held approximately 1 to 1.8 metres above the ground
by the crane.

25 This operation is dangerous as the stevedore must manually handle the twist-
locks which are quite heavy and work under or adjacent suspended loads in a high
traffic area. It is also inefficient as it can take 1 to 3 minutes to fit the twist-locks,
thereby slowing the crane cycle time. It is also labour cost intensive since 2 men are
often allocated to undertake such a task.

30

Surmmarv of the Invention

According to a first aspect of the present invention there is provided a
manipulation device for either securing a twist-lock to a shipping container or releasing

it therefrom or both, the device comprising engagement means operative to engage and



rotate at least a portion of the twist-lock so as to secure the twist lock in the shipping container or to
release it therefrom. In one form, the manipulation device further comprising a support member
disposed above the engagement means, the support member being arranged to receive 5 and
support a mid region of a twist-lock whilst allowing a lower portion of the supported twist-lock to project
below the member to be engagable with the engagemént means. In one form the support member is

in the form of & pjatex TS SRPAILATRSK/RAIRRYEAR. A58iskihseauingand N eleasin the st

locks from the shipping containers. In one form, the support member may prevent 10 rotation of a mid
region of the tviREIREBRIO todisbRsr ifdheTefewist-locks may initially locate on the support member

and then be lifted fromgihg,sugpartmembes, DN RS IARISI P ING Enoageme Rt igaps- Similarly,

the twist-locks may be caused to drop onto the support member when they are released from the
shipping contdlifepsababpundrorRLaseraast Baansl BRIBPRRE arvgekie Rt Bans e theesuipport

member iss moyable idhe: iEacanafdhe s RIckalinn AlRe SNORYRMERkIEART,IN one form, both

are movable. By providing the facility to allow adjustment in the height of one or both of the
engagement nfSBRREAITHE KiskderpIisrithsia dhesnpabaidaipurirss deoivetidhamighaeipst-locks of -

different shapgppElonSine: thalsee QRNSIeRBEsE Of #12aBasmERLaRd/or disengagement of the

engagement means from the twist-lock handled by the manipulation device. In one form, the
engagement means isRoTEIETERATIBO0 HIE S0ERToR R e FoRi TG andeicalersing Badwktotation

of the engagemen! MeARS: MippG oA R ManRaHem I IHE el SRR HSES A ffeme

incorporating 25 the engagemént means and the support member, wherein in use, the frame is

movablelfh theWiieetdF sHthegas of Rdnes-didie thapejbridptradansyin-doskstidaiar form, the
manipulation dgyigs,fWiher GPMPUSIHG A HeHtiB N FE b heBNELIAMEJSHisResedpyithin the

housing and movable relative to the housing in the direction of the axis of rotation of the engagement

means. 30 ThBsRENRSIREISR SISy sasereahmeaesa hamlerlvd fhstiasitlaskemslbeperative to
move the innerframe rglativeio ﬁﬁ@sﬂ?{a&‘ﬂ&é@nﬁk@ fiaston ot the axsok Jatation.of g engagement

means. In a particular form, the height adjustment assembly is one or more hydraulic piston cylinder
assemblies. container.

15 In one form, at least one of either the engagement means or the support
member is movable in the direction of the axis of rotation of the engagement means, In
one form, both are movable. By providing the facility to allow adjustment in the height
of one or both of the engagement means and the support member allows the
manipulation device to cater for twist-locks of different shape and/or size. It also

20  allows for ease of engagement and/or disengagement of the engagement means from the
twist-lock handled by the manipulation device. ‘

In one form, the engagement means is movable relative to the support member
i the direction of the axis of rotation of the engagement means. |
In one form, the manipulation device further comprises a frame incorporating
25  the engagement means and the support member, wherein in use, the frame is movable in
the direction of the axis of rotation of the engagement means. In a particular form, the
mamnipulation device further comprising a housing wherein the inner frame is disposed
within the housing and movable relative to the housing in the direction of the axis of
rotation of the engagement means.
30 The manipulation device may alse comprise a height adjustment assembly
operative to move the inner frame relative to the housing in the direction of the axis of
rotation of the engagement means. In a particular form, the height adjustment assembly

is one or more hydraulic piston cylinder assemblies.



-3- As there is no international standard for twist-locks, different.systems of twist locks have been
developed and are currently in use. These twist-locks often have different external geometries and/or
are designed to rotate different amounts to release from, or engage with, the shipping container. In
one form, the engagement means 5 and/or support member is designed to accommodate only some
of the available types of twist-locks. In this arrangement the external geometry of the manipulation

device may be fixed, Inanother. foim. e MARIRUIALaR,deYGe S HeHgRRek 0 Re-sesk i association

with a broader range of twist-locks. To.cater for different types of twist-locks, the support member may

be 10 interchigsiselavie et dividlaped BBOHRTUSTIIY G e fbEReFEdTfSIEAEIEHRER! Etifeher, in one form,
the engagemenL meansis intershangeahleovith atlpasiane ahelengegemenbh@eanspldifferent

shape to accommodate different types of twist-locks. In an alternative form., component parts of the
manipulationfhayiee ehgs crovditi i ShiBDIES ¢arbHBori, QURdFETThdhe fP4aesmeRt sk is

reconfigyrable e enaaoaImeRE MEARGLFOMPHSSSAAIbLef sipreertawithieach afthe.glements

being movable between a retracted and an extended position. With this arrangement, the retracted
elements defifistdaeieds thif I eRECBBH B tveT eeametay taf hedeRNRCEGRIN Y By ¥rying the

configuration,ofretiagted siempents, itHs Rassiigits wesnfiguiedhashane ailithaiesessithereby

allowing twist-locks of different shape to be accommodated by the engagement means. In another
form, the engafienbepideidandcorhprisédgsiete elements that are extendable so as to allow for limited

reshaping of the engagement MeassHInaaatieHat BIRodinan theengagemgnianeans is in the

form of jaws which are operable to grip the twist-lock disposed in the manipulation device. 25 In some

instancs, tHaterrkanseald vaibiat b Rite AP URROR SeHER R HHETCHEE 84905 H & FERHESEY to allow
rotation of twjst ek. #R ealebintdhasersRiwislzlaskswihe maninwaliondevice nay-further

comprising an actuator operative to release the locking mechanism. In one form, the engagement

means maintBiARs QSEstrantishreetoi srterImatssiER S B emPE Gyt Beometry of the respective

part. Alternatively, thg ,angagementineansipaEhtilizalhermeshanisis leaitberengage with the
twist-lock or aﬁ‘eiqt mog/iement of that twist-lock to allow it to move between its engaged and released
reconthgurable.

15 In one form, where the engagement device is reconfigurable, the engagement
ineans comprises a plurality of elements with each of the elemenis being movable
between a retracted and an extended position. With this arrangement, the retracted
elements define a recess that in use is operative to receive a twist-lock. Accordingly, by
varying the configuration of retracted elements, it 1s possibie to reconfigure the shape of

20  the recess thereby allowing twist-locks of different shape to be accommodated by the
engagement means. In another form, the engagement mean comprises plate elements
that are extendable so as to allow for limtted reshaping of the engagement means.

~ In a particular embodiment, the engagement means is in the form of jaws
which are operable to grip the twist-lock disposed in the manipulation device.

25 In some instances, the twist-locks may incorporate a jocking mechanism that
needs to be released to allow rotation of twist lock. To cater for these types of twist-
Jocks, the manipulation device may further comprising an actuator operative to release
the locking mechanism.

In one form, the engagement means maintains contact with the twist-lock
30 portion purely through the geometry of the respective part. Alternatively, the
engagement.means may uiilise other mechanisms to either engage with the twist-lock or
affect movement of that twist-lock to allow it to move between its engaged and released

conditions. For example, the engagement means may utilise a magnet, such as



conditions. For example, the engagement means may utilise a magnet, such as -4- permanent magnet
or an electromagnet. Alternatively, a vacuum system may be employed to assist, or affect,
engagement or movement of the twist-lock. In accordance with embodiments disclosed above, a
manipulation. device is provided that can be used in a twist lock handling assembly for use in
automating the 5 securing and releasing of a broad range of twist-locks. In a further aspect, the
invention is directed to such a twist lock handling assembly incorporating at least one manipulation
device in any fofe 2ecH BB BEb e A B PR TATETaeR FandAne Aols 2By TErRgr comprises a
guide assembly éomipiding twistt| ocksimtocagdoutent engagement afithettvesnBmipulation 10 device. In

a particular form, the gujldle assggngglvyi]gllud%% 2 I’ggcé gits)gi% Whicbh twist- locks.are able to move whilst

being stably supported angcé:%ansport mechanism for movﬁﬁg fhe twistlock a o?wogn't &'track. In a
particular form, thevyiddehassemipyiwdaranget trkniovelthe teisribbkRinte: anduworet negisery with the
support megnbege% the dnﬁgr}ig;é%'%nogg%ﬁ)%dlrgglge%q%grmbﬂl}e twist-lock handling assembly further
comprises Storage méans, and wherein the guide assembly delivers twist-locks that have been
discharged from the enjag&irtbat sspemsthe iivestomgedinectnd forstbrnyiof obkanindi stored

twist-locks f feeding t ipulati '
moans comprisse ol RO G e o tSCE LG g0 A OB S P e the

st one rack for receiving'a 20 plurality of twist- ‘
storage means comprisbsanploratitiheftwstiecnbamibd Dasscudny dydhavermpivectoirgowdethe racks into

and out or regisiefi, oe HARSRA MIBNS BB R0 oF WAKBEKR U e et g tanspor

means or for receivin e transport means. rm, the racks’are in the form of a
removablé 8toralguignaliaz pastieslan lones. fhaguide ssssemblyrfoiiber coasprideredrivie medsts operative

ocording to & T e e e gLred or

storing twist-locks and/deforisedeniatpngigiel dekk. fiom, pracabyitedeturipadeatssventdp in one form,

the storage devige COMPYISES, A4ISASH ANGAAK IO LRAGSHY D8-Sl ARy RlWISHIAK mber of the
‘mantpulation device. . ‘

15 In ene form, the twist-lock handling assembly further comprises storage
means, and wherein the guide assemblf delivers twist-locks that have been discharged
from the engagement means to the storage means for storing of obtaining stored
twist-locks from the storage means for feeding to the manipuiation device.

In one form, the storage means comprises at least one rack for receiving a

20 plurality of twist-locks. In another form, the storage means comprises a plurality of
racks momﬁed on a conveyor operative to move the racks into and out or register with
the transport means for delivery of twist-locks from the racks to the transport means or
for receiving twist-locks ﬁom the transport means.

in one form, the racks are in the form of a removable storage magazine.
25 In one form, the assembly further comprises drive means operative to rotate the
engagement means to allow rotation of a twist-lock engaged by the engagement means.
According to a further aspect of the present invention there 1s provided a
storage device configured for storing twist-locks and/or for recerving twist-locks from,
the device described above.
30 . In one form, the storage device comprises at least one rack for receiving a
plurality of twist-lecks. '
In one form, the storage device comprises a plurality of racks mounted on a

conveyor operative to move the racks into and out of register with the transport means,



In one form, the storage device comprises a plurality of racks mounted on a conveyor operative to
move the racks into and out of register with the transport means, -5- for delivery of twist-locks to the
transport means or for receiving twist-locks from the transport means. In one form, the rack comprises
at least two parallel elongate members configured to slidably receive at least one twist-lock. In a
preferred embodiment the 5 rack comprises four paralled rails, configured to slidably engage at least
one twist-lock sgch \%?at the twist-lock can&&nl disengage from the rails at the ends of the rails. In one

form, the storagt°GEVIESTE 2ot FTARTAY P B FEK TS ViRE TBRRT-Brck sdrRBYHle
storage magazimankp@neéanm the conveyor is driven by a remotely-controlled motor. 10 According to
a further aspect of the presen inveiﬁio_n there is rovidg:d an apparatus for either securing twist-locks
to shipping containers of r&ISasifY AR THEERERT L6, tHe RBPRFA RIS ARG cradle
adapted to receseaidgleastoonzabhippisfycantainesanshaieast BNe fRemipedadiapdderies: eperative to

secure a twist-lock to a shipping container.or to release it therefrom, the manipulation device being 15
registrabI(;l%I with rgflﬁfecéc’srfl%rﬁ%gﬁgé%%%ﬁﬁﬁlo{ﬁ%n ] Wiﬁ%@ﬂiﬁ%ﬁ%%@ﬁﬁ%‘?ﬁﬁ%%%, the

manipulation dewvidgetissiintecsdsdantewitbranyiterpagde sesiaare abRve the engsformhdhgimpparatus
further comprises a pIuEintX o} mar;'uoul tion devices. mounted to the cradle. In one form, the
apparatus further comprises one or Mre st IoLK Rariiigicss Saemplite LEBdgLH '8 form
described abovésetfiemanéactrivwsblocloassemblyzineorporating one of the manipulation devices. In

one form, the at least ope mapi%]]l&ltion device.or.a cortég,onepft}?palrt of th%llfn nipulation device is
e 10 ée

removable from the apparatiiCy A% EOBRARIE SBLIR e ST eHBE HEERURN at least one other

manipulation device or pertidiacaomineiatespbotiffatenityieasiof sl tdeks. Byaiondagthe
manipulation device

ir e a?‘ésgﬁggng%nregé arts%#%b%]rergova le fr.o['n the apgaratui, it allows the apparatus
to utilise a plurality of differant types of mampurstion FEREEE SOHETS T STdRSE e HITE of twist-locks
which can be ctterdbiopribothalapparattss kooneform thaimamiptiationdeivees acosaponent part
B g S o A S A R o
to a shipping container or to release it therefrom, the manipulation device being
15 registrable with at least one twist-lock mounting location on the shipping container.
In one form, the manipulation device is in accordance with any form described
above. In one form, the apparates further comprises a plurality of manipulation devices
mounted to the cradle.
In one form, the apparatus further comprises one or more twist-lock handling
20 assemblies according to any form described above, the or each twist-lock assembly
incorporating one of the manipulation devices.
in one form, the at ieaét one manipulation device or 2 component part of the
manipulation device is removable from the apparatus so as to enable substitution of the
device or part with at least one other manipulation device or paﬁ to accommodate
25  different types of twist-locks.
By allowing the manipulation device or component parts to be removable from
the apparatus, it allows the appai'atus to utilise a plurality of different types of
manipulation devices so as to increase the range of twist-locks which can be catered for
by the apparatus. In one form, the manipulation devices or component part may be
30 manually removed and replaced. In an alternative form, this process may be automated.
For example, in the latter arrangement, a range of a manipulation devices may be

mounted on a magazine, or carouse! which allows for changing of the manipulation

devices in the apparatus.



For example, in the latter arrangement, a range of a manipulation devices may be mounted on a
magazine, or carousel which allows for changing of the manipulation devices in the apparatus. -6- In
-one form, the apparatus is configured to allow the at least one manipulation device to move relative to
the cradle to at least two twist-lock mounting locations on a shipping container. In a particular
embodiment, the cradle is substantially rectangular anfd-is 5 adapted to receive one larger container or
two smaller containers, In.one form, the cradie is fomedfram, frst, And seeend indepandan sections,
each section being arrange {0 feceive 2 Container of predetermined size. In a particuiar embodiment,
the cradle inclultesdanperersatyeratite toadiducat inaplact doadivig o theusristiddeeiumedon the
locating of shipsBin .containers on the 10 cradle. In the arrangement where the cradle is formed from

. IDEINE COMMAINCE. . . . . .
cradle sections, BacIrcra f& Section includes dampeners operative to reduce impact loading on that
cradle section inducedharptitedeleatimgbofishippitiy: contiziresstetathat bracitsadivandnsanother

Erré?}ag (g}g'%@g Egl%% ﬁg{ c%ﬂitgiﬂ the respective container or
y

embodiment. e, Sfagie hitheraor
containers into pcPS| loh o the cradle. pically, 15 embodiments may be constructed such that the

cradle further compriséswcrafierattticheretic poftionsithoat st d sntairk mdchenfifretbbsiianerane. In
one form, the yarious gampanetb slicaepalas i v er i dialic gefuators and are centraly

controlled either on ?ﬁte Whart o y a crane operator. In this latter arrangement, the operation of
the apparatus may belserductatebyniiedrmnet, 20 opeiatmcivdosis amprhagtieoptiifiivg tthediipping

containers on andl oft 9 veseohAS. HiSailE AP A ihe.ARRAALIS, Al IsastARATiHlar embodiment

. 1 ; .
can substantlalﬁn ‘Teduce labour Input In tmst-%ock hangllng an he opportunity to substantially

improve tycle ¢imis for iheminegtoraneshas BrietObseriptoadiitme Drlvi ﬁ@féiﬁﬁ% eariveniat to
hereinater desglie SIORGURERIMID (RIRIG0EC RMIE. ARFOMRBMMINDANINGS Thepgicularity of

the drawings and the related ription” is to be understood as not superseding the broad description
of the drawingsdin¢t enlfesirmgsir@00E i—hipisng sehememienidwict ddéeferatidtages of container handling

at a whart, In another embodiment, the cradle further comprises guiding elements for

guiding the respective container or containers into position on the cradie. Typically,

15  embodiments may be constructed such that the cradle further comprises crane
attachment portions to allow the container to be lifted by a crane.

In one form, the various components of the apparatus are driven by hydraulic

actuators and are centrally controlled either on the wharf deck or by a crane operator.
In this latier arrangement, the operation of the apparatus may be conducted by the crane

20  operator who is in charge of lifting the shipping containers on and off the vessel. As
such, the use of the apparatus in at least a particular embodiment can substantially
reduce labour imput in twist-lock handling and has the opportunity to substantially

improve cycle times for the wharf cranes.

25  Brief Descrintion of the Drawings

It is convenient to hereinafter describe embodiments with reference to the
accompanying drawings. The particularity of the drawings and the related description
is to be understood as not superseding the broad description of the drawings.

In the drawings:

30 Fig 1 is a schematic view of the four stages of container handling at a wharf}

Fig 2 is a perspective view of a twist-lock handling apparatus;

Fig 3 is side view of the apparatus of Fig 2;'

Fig 4 is a plan view of the apparatus of Fig 2;



Fig 2 is a perspective view. of a twist-lock handling apparatus; Fig 3 is side view of the apparatus of Fig
2; Fig 4 is a plan view of the apparatus of Fig 2; -7- Fig 5 is a perspective view of a twist-lock
manipulation device that forms part of one of the twist-lock handling assemblies for use in the
apparatus of Fig 2; Fig 6 is a plan view of the device of Fig 5; Fig 7 is a side elevation of the device of
Fig 5; 5 Fig 8 is an end elevation of the device of Fig-%, Fig 9 is a schematic perspective view of an

engagement device and.drive system for use in the device of Fig.5; Figs 1 OA and B show a plan
view and a perspective \ew '8 %%HS?.%WSf%ﬁé)%&ﬁb%"g?‘#%&%%ﬂamﬁ‘wég?}e%ﬁ@ﬁﬁ ied for
clarity) incorporeiting afi thetraiing ckthanitifiorascindliag thewyullcakleppardeversSrgsociated with

mid-lock or deck-lock t¥pe twist-locks:; Fi is a.schematic plan view of a further alternative to the
A2 0 e JoPBORTACH g ki

device of Fig 5 incorpor]la“tingtjsriaL 8 A %Vé‘ﬁ?@ Ilcgcf(ing device of a hatch cone type twist-lock;

Fig 12 is a perspective fuieWw ofastiacdley ofdheappdeatics of Fig 2; 15 Fig 13 is a plan view of the cradle
of Fig 12; %?lg 14 is a iZ{fé}ig/glevatlon o{ the.cra(%lglé)f F‘|19 12;fF s.15A to D are a perspective view, plan

view, front'view and s ieW of %nds oar‘éagneo%ﬁstemdf%rrﬁ?n "0f one of the twist-lock handling

assemblies used in theFigpharatusofifig @Zapecfig Lotwis fumendagencof dnecofuthe dacks of the
storage system), 20 Fig 16 is.a perspective view of a support plate and gripper iaw for a variation of
the manipulatigxszcdcgllilc%er 8??:}6@&!5%{1? i%?glﬁléh view of the device of Fig 16 showing a twist-lock in an
initial position and a rdtated(positibB; dHhigvlBplaravside andw péapeatjustadsiefauw fotatize infaheariation of’

e 25 sl e L D S LS e SR o0
Descriptidh of the Embodinegatse pull cables or levers associated with mid-lock or deck-lock type
‘ twist-locks; V '

Fig 11 1s a schematic plan view of a further alternative to the device of Fig 5

 incorporating 2 lever arm for actuating a locking device of a hatch cone type twist-lock;

Fig 12 is a perspective view of a cradle of the apparatus of Fig 2;

15 Fig 13 1s a plan view of the cradle of Fig 12;

Fig 14 1s a side elevation of the cradle of Fig 12;

Figs 15A to D are a perspective view, plan view, front view and side view of a
storage system forming part of one of the twist-lock handling assemblies used in the
apparatus of 1g 2 and Fig 16E is an end view of one of the racks of the storage system;

20 -Fig 16 is a perspective view of a support plate and gripper jaw for a variation
of the manipulation device of Fig's;

Fig 17 is a plan view of the device of Fig 16 showing a twist-lock in an initial
position and a rotated position;

Fig 18 is a side view of an adjustable jaw for use in a variation of the

25  manipulation device of Fig 5;
Fig 19 is a perspective view of the device of Fig 18; and

Fig 20 is a side view of an alternative adjustable jaw for the manipulation

device of Fig 5;

30 Detatled Description of the Embodiments :
Fig 1 shows the various stages of unloading a container 402 from a ship deck

408 using a twist-lock handling apparatus 10 that removes and places twist-locks from

the comer casings 404 of the shipping container 402.



Fig 1 shows the various stages of unloading a container 402 from a ship deck 408 using a twist-lock
handling apparatus 10 that removes and places twist-locks from the corner casings 404 of the
shipping container 402. 8 In a first and second stage, a wharf-side crane 406 lifts the top container
402 from a vertical stack of containers on the ship deck 408. The twist-locks 400 are used to lock the
shipping containers 402 together in the vertical stack gln order to lift the top container the twist locks

connecting it to the container beneath it are first releasﬁ%g from 5 ?é%%%wtgr %c))ntcag%%i;ln 1‘a/_,}{,i‘,gnventional
“manner and remain withaBstGp &8t rEs 22 KR EhPY S G e 408 Moves the container

402 across therwharf kit siscResitiongdabeyala buistdeck s diingrappaatus 40 Freisdntainer 402
is then lowered onto the apparatus 10 and t,pe twiﬂs]tﬁ-lockE 400 \é?v%ich xteE?]d oéjetrot]:) tﬂ% ik%sigective
lower four of tieleeiBF EREINGE AOUAHIE s Sla SR ST ORI HEF 402 1

manlpulatlonpdevices

14 (as will be desgrikedhin el edeiaihelamk Pacthealeasetrthaculist-loekSrarecihesediscmarged to a
respective storage system 16 for re-use and the apparatys 10 is th ady to receive 4%jurther

e
container? In d¥BIRTHTR ARPIHARSEAGE O E LA AR YRSH BN SHEEY %ﬁgg#éegg)ékcg %a% Hick 410 by the
crane 406, or picked yp yhastiasdlecarier ansrisreadytodeinanspdedis tiswhdesired location.

According to this system, this whole operation may be contro] a crane gperatoy in the crane
cockpit 412. IﬁStH‘ésgﬁ’Eﬁ‘ééh‘féﬁla'gﬁ'&ﬁﬁ)ﬁlf é?d‘%?ﬂ‘%;ag%aprﬁ%%l}s f(g%lé OehtE %%%tﬁésv%%egrf. In an

alternative arrgrgesIeRinat shewinksthe apparatusstiaylaeistisparidedon aupkffdrm secured to the
quay crane 406. In this way, the apparatus 10 can be moved in unison 20 with the cra also should
be appreciatetFtREEHHE @W@Fafﬁﬂﬁq%]% SSBhEHUHS hretls R 2 e b %{% onto a

reVerse A - container belr%n'%a

vessel ig first plagpfiandheARReAtYS: ba1 Meatesthid ddistmonkdetei divieafrornthersiorage thystem 16

are fitted into the corner casings under gperation of the crane operatar. The containers then ready to
be lifted onto fHasideds %%Ib‘é'sﬁﬁmgdtﬂwapﬁ%’e@ E?’ges%ﬁf%“g ﬁﬁ%{r“*a?g ticr i %S% g

e twist-lock handling
apparatus 10.Jegenerabtermethadappasaiiie haasheradierditevhich is designed receive the shipping

containers 402. and a_ serjes of twjist-lgck hanc}i:tlin assemblies 12. In the present case se
assemblies are dispo@bﬂ@flggc?ﬁdc%?ﬁi?ti%eof F‘légoé}tamcﬁgrﬂﬁffg zraggésgrrﬁ%fﬁ %c?ﬁ((:)lué(g%}t ree main

410 by the crane 406, or picked up by a straddle carrier and is ready to be transported to
15  a desired Jocation. According to this system, this whole operation may be controlled by
a crane operator in the crane cockpit 412.

In the arrangement shown in Fig 1, the apparatus 10 is located on the wharf. In
an alternative arrangement (not shown), the apparatus may be suspended on a platform
secured to the quay crane 406. In this way, the apparatus 10 can be moved n unison

20 with the crane.

It also should be appreciated that the operation may also be done in reverse. A
container b-cing loaded onto a vessel is first placed on the apparatus 10, where the twist-
locks received from the storage system 16 are fitted into the corner casings under
operation of the crane operator. The container is then ready to be lifted onto the vessel

25 1o be secured n place.

Figs 2 to 5 illustrate the twist-lock handling apparatus 10. In general terms the
apparatus has a cradle 1] which is designed receive the shipping containers 402, and a
series of twist-lock handling assemblies 12. In the present case, these assemblies are
disposed at each corner 13 of the cradle 11. Each assembly 12 includes three main

30  components; a manipulation device 14, a guide assembly 15, and a storage system 16.
In use, the manipulation de\;’ice removes or secures twist-locks 100 with respect to the

* corner casings of the shipping containers 402, the storage systems store the twist-locks,



30 components; a manipulation device 14, a guide assembly 15, and a storage system 16. In use, the
manipulation device removes or secures twist-locks 100 with respect to the comer casings of the
shipping containers 402, the storage systems store the twist-locks, -9- while the guide assembly feeds
twist-locks between the manipulation devices and the storage means. To obtain a better
understanding of it operation, it is convenient to desciibé ‘these principle components of the apparatus
10 in more detailhicRigs:hide &shahi e shanipulation sieviean I-havitigavistdack 0t digposed
therein. The device 14 includes an outer housing 20 having a base plate 21, side plates 22 that
extend upwardﬁsqﬁ%ﬁ%rﬂ‘le%ase plate and end plates 23 that also extend from the base plate, and
interconnect the side platebRi Ometef thdendsdiatesi{rotahinnitns kigs nlerd toidelarity) includes
an aperture to allow the twist-locks to be moved into 10 and out o reqster with the manipulation
device 14. The ﬁBQ%@%ﬁﬁ%ﬁﬂB@%‘?&ﬁ iﬂg]t(grﬁf?gﬂ?éa% &@ﬂﬁprﬁ%fﬁ gRUpper support plate 25 for
supportingsa twist-lock4803 &ol8whosubpaitplate:Rondsigb=suphoria a4 oldtallek erigadiepnant device
27 which is arr&nged t?.heng%%ee%%d rotate a lower portion of the t ist-Itigks OO.E%Qﬁc use its
release from theé contamer 402, e]ﬁf)fbl F%ﬁ‘bﬁ‘éﬁf Bl VISEted 4R _ et% SYHR& er frame
24 and include®2ahaapernieRd adapiecfoherearipland the todeipestintdamied thadnisi-ack400. The

inner frame 24,is mqvable relative to the housing, 20 ip.the direction of the axis of rotation of the
engagement dEUIEE 57 41 TSRS L 1 RATRATACE a RS QSRS RATEWESH AR B0 that allows
the height of tliédnhes frésnel2-tt) hendipssted20nelat wise, the fraimel@fksit therilstrhiad form, the
height adtiHstme t mechanism 29 .t form of four hydraulic piston/cylinder arrangements 30

es the
including plstoﬁ%gff tﬂ15f: %rséegl‘lﬁ]é%%;g ?e%%%{#g%@ ﬁ‘é‘&?s@g These piston cylinder assemblies
extend between baseTatedtcaridoaieivdesarfacedtihe Dvemspripog alatep26 siptioet lastrated form

Rttt A L L S R

should be appFec:l%lrte ifY alternative™ embodimen pport p e & ‘foved
vertically, indegesnadentiyt dtvtive 2P veshppantaplaie 2%npyeitsuoivo teighicedinstiment adasgement. The
engagement device 27 h n upright U-shaped head 34 and a drive.shaft 35 that extends
downwardly fr%sﬁg%én re Sf%ﬁ%sgétg a%%cfﬁlr lfg(i?%qgv?/ﬁ'egr“‘ Tie Upper SUppOrt plaie 23

15 1islocated at the top of the mmner frame 24 and includes an aperture 28 adapted for
receipt of the lower portion 405 of the twist-lock 400,

The inner frame 24 is movable relative to the housing 20 in the direction of the
axis of rotation of the engagement device 27 and the device 14-also includes a height
adjustment mechanism 29 that allows the beight of the inner frame 24 to be adjusted

. 20 relative to the frame 20. In the illustrated form, the height adjustment m.echahism 29
takes the form of four hydraulic pistorveylinder arrangements 30 including pistons 31
that are slidably received in cylinders 32. These piston cylinder assemblies extend
between base plate 21 and a lower surface of the lower support plate 26.

In the iliustrated form the distance between the upper and lower plates isata

25 fixed spacing by virtue of struts 33. It should be appreciated that in alternative
embodiments the lower support plate 26 could be moved vertically, independently of
the upper support plate 25, by its own height adjustment arrangement.

The engagement device 27 has an upright U-shaped head 34 and a drive shaft

35 that extends downwardly from the centre of the head 34 and through the lower

30 support plate 26. The drive shaft 35 is coupled to a drive system 36 that 1s operative to
impart rotational drive to the head 34. The drive sysiém 36 ismounted toan
undersurface of the lower support plate 16 and thus both the drive system 36 and
engagement device 27 float above the base plate 21 and are height adjustable by |



30 support plate 26. The drive shaft 35 is coupled to a drive system 36 that is operative to impart
rotational drive to the head 34. The drive system 36 is-mounted to an undersurface of the lower
support plate 16 and thus both the drive system 36 and engagement device 27 float above the base
plate 21 and are height adjustable by -10- actuation of the height adjustment mechanism 29. The drive
system 36 is shown in greater detail-below with respggt to Fig 9. Fig 9 shows one of the drive systems
36 connected to a respective one of the engagement devices 20 through drive shaft 35. For-ease of

illustration, the2bwasing S hahaHEhiNEISRFREDS MTIRCE dhd BhdHge SNV IS DML Beated, are

not shown. Thgrgﬂ&edgyﬁge{@g@ i9iln theferm efoapiston/cylinder assembly 37 that is operative to
rotate respective drive shafts 30. Each 1(piston/cy Inder assembly 37 is actuated by the h l%aulic plant
5

(not shown) via hydrafig #5188 38 omhal d8e ity siEms 461698768 I6E 0I5 BtAtE THEs
depending on mgaﬁméﬁ?mgﬁd%@@gﬂ%i% I fdst-loek sede Aphisveiengagemenhehor

disengagement with, the corner casing 404. Angular displacement is coptrolled via a an electrical

encoder 3D linketirseshamar BRI LS FTEMmMABRALY (G TR B B ™R general, there

is no international stangarg-fos tyisilpskssanthasamastl pelifferentisystemendiipstieakhave been
developed. Twist-locks may be categorised 15 into three majorﬁ&ax\}c% ories: deck-locks, mid-locks and

batch cones. PR RENHFRTESE WRIoaEa I mth &y HASE ARG BUE bterwise have
different exterpal.gepmatiies,anshare.oesigaeshtivigtale Bidesent amapys Tadelease HBNior engage
with, the corner casing. A further significant difference between these three tggéas of twift-lock is the
specific arrangBlfhéntsientinely Bl dae R Sl PR OmSd RRCOUPALSHRST 178 Fid-region
407 of thgybody cagtings Withdigepeeh ia amenialathraliscalatablecjaunnal fertansrtbatitheyogossess. It
should be noted that both deck-locks and mid-locks incorporate a %lﬁl!ﬁ-cable or%,éil\zggt% rotate the
lower portion 405 with YeEpaEHiSPIECRST (S S8HRGLEAHRER itk IR UBb R IRt mErE Shdfch cone type

twist-locks may,incarpuiaieailayey thatopusthe RIushedbaierehehatch cone can be rotated out
of the corner casing 404. The manipulation device 14 ma incltgrporat\eAlﬁmeans for actuating these

pull-cables and leverd\aRRAANifNSE dbEeBET A GHaliEr Gatdif Bersiturtls SR &h ad $"Figs 10 and 11.
Deck-locks inefpRiate i otatabile-iabknake: tieposatRipspPERanNddoMsatay be categorised :

15 into three major categories: deck-locks, mid-locks and hatch cones. Each of these
different twist-locks fit with a standard comer casing, but otherwise have different
external geometries and are designed to rotate different amounts to release from, or
engage with, the comer casing. A further significant difference between these three
types of twist-lock is the specific arrangements of their body castings and in particular

20 the configuration of the mid-region 407 of the body castings with respect to any
relatively rotatable journal portions that they possess.

It should be noted that both deck-locks and mid-locks incorporate a pull-cable
or lever to rotate the lower portion 405 with respect to the body casting of the twist-lock
400. Furthermore, hatch cone type twist-locks may imcorporate a lever that must be

25  pushed before the hatch cone can be rotated out of the corner casing 404. The
manipulation device 14 may incorporate means for actuating these pull-cables and
levers which will be deseribed in greater detail below with reference to Figs 10 and 11.

Deck-locks incorperate two rotatable journals disposed on upper and lower
sides of the body casting of the deck-lock. When a comer casing 404 of the container
30 402 is positioned on a respective manipulation device 14, the twist-lock is released from
the container by the head 34 of the engagement device 27 which rotates the lower
journal fo which the upper journal is integrally connected. This removal operation can

be achieved irrelevant of whether a portion of the weight of the container is on the mid-



sides of the body casting of the deck-lock. When a comer casing 404 of the container 30 402 is
positioned on a respective manipulation device .14, the twist-lock is released from the container by the
head 34 of the engagement device 27 which rotates the lower journal to which the upper journal is
integrally connected. This removal operation can be achieved irrelevant of whether a portion of the
weight of the container is on the mid -11- region 407-dflithe body casting or not. That is, the mid region

407 of the body 6asing, m%{?boeoéﬁ%%gﬂrﬁﬁo%ﬂF’Pﬁ&t%\é,pﬁ%r&ﬂ@é’g%%%‘i'SftB% Wyglogkiis unlocked.

A mid-lock, in contrast, may have only orie rotatable journal which'is disposed on an upper side of the
body casting. Whehcseanderrctisingro4upparcphtairérdokits positlerets snlts&sdanipulation device

4. in order to rotate the ypperdouinaluihe ShiP, AR oSG A pRoplaicth R his ganget be
a portion of the weight of the container is

achieved by the head 34 of the engagement dévice 27 | _ f | -
pressing the niid aregivar4iie odihs brdy dastagpalbeppaeplnes B iNdrefrectsiBr¥E & mid-lock

from a copital %@ﬁ%ﬁe&%%Qgﬁ{aﬁw%fe'@é%@é;@,%t@aé%?&gt%mfpﬂ&i hiadiustmentL0

arrangement 29 to a height such that the mid region 407 is no longer held in frictional engagement

between the cbpdcesingues ereeieduppchiprorarcEsvesike 8 derdcda_ dhE mid-locks,
hatch. cones aJx?gQéE&%@@e@cWﬁta%%%WGEH@@HY&IQ}P@&QQ&%& ithindhgnluth of.3ship. Hatch

cones may include a locking lever which needs to be actuated. Some types of Hatch cones, like

mid-locks, 15 tegicorf béoeteasiedisupreampero Betne eridugehientdelres whrar dashdivded. above
the upper suppi PIALE, 29 HALCRCENSS: AL PRV UPRREANIRVRIIOYTRRIA AERT 8§ ASRILIN Same

manner at deck-locks Accordingly, in use, to remove a twist lock from a comer casing of a shipping

containet{the avesErsernis2dtarckrhe sash ftrifisumidors gevide Tumin InBeEch help porrIonopfte 25 and
engagement device 27 selected o suilial-imeof dwistdogk uThe tishioghiis received in the

manipulation device, with the lower portion 405 extendinﬁ?hbelow the support plate so that it can be
engaged by the engadénikndaekitsks padraigHpektneatpinereame 2ot mhaBlation device 14 is

set 50 hat mid el 407 64116 VAStolAck.ilner AERARET 1 sPRBKILEIR 25,07 nlisRosed sighty

above it. The 25 engagement device, then rotates the lower portion 405 to release the twist-lock which

then seats on lerkisgdpert pibieh reesdy 1o readtusivdrgSerny eyl diks<amily 6 Fyvivche described

below. 15 can only be released by the head 29 of the engagement device when suspended above
the upper support plate 25. Hatch cones that have upper and lower journals arc released
in same manner at deck-locks |
Accordingly, in use, o remove a twist lock from a comer casing of a shipping
container, the twist-lock is located over the manipulation device which has a support
20  plate 25 and engagement device 27 seiected to suit that type of twist-lock. The twist
lock is received in the manipulation device, with the lower poﬁion 405 extending below
the support plate so that it can be engaged by the engagement device. The height of the
inner frame 24 of the manipulation device 14 is set so that mid region 407 of the twist-
iock either bears on the support plate 25 or is disposed slightly above it. The
25  engagement device, then rotates the lower portion 405 to release the twist-lock which
| then seats on the support plate ready to be discharged by the guide assembly 16 as will
be described below.
Accordingly, to allow a twist lock to contact with the engagement device and
to accommeodate the range of movement reguire to enable its release, the aperture 28 1n
30 the support plate 25 may need to be quite a complex shape, whiist in other arrangements
such as that illustrated in Figs 5 to 8, it could merely comprise a slot.
A more complex shaped support plate 25 suitable for use with deck-locks 1s

shown in Figs 16 and 17. When located on the support plate 25, the lower portion 405



Accordingly, to allow a twist lock to contact with the engagement device and to accommodate the
range of movement require to enable its release, the aperture 28 in 30 the support plate 25 may need
to be quite a complex shape, whilst in other arrangements such as that illustrated in Figs 5 to 8, it
could merely comprise a slot. A more complex shaped support plate 25 suitable for use with
deck-locks is shown in Figs 16 and 17. When located I the support plate 25, the lower portion 405 -

12 of the twist-logliAQQ RIQIREISINRHRR NG AGESH 2B TRE e CERS 84S Configiresldercaligw the

twist-lock 400 to rotate in the frame 24, as shown in Fig 17. The upper support plate 25 allows the

frame 24 to supPTiHs fwistleck WHile tREiB NP SHBR 2408 ShVE tilidtiotk is FStHIRFTS In the

version shown infigA e swisteckdsrmavanlehebyeen? fitsi:-nogition: RandweH6aan6hposition
P2. In the first position P1, the twist-lock 400 is locked to the comer casing 404 of the container 402,

while in the secthIPARRiSHPLHdS FRigEbck 400 will freely disengage from the corner casing 404. In

the illustrated version, thenbwistsleskietatas by.45 degrees-heiveendhesisd-and-secang positions. 10
The recess 41 in the u&ger support plate 25 is specifically shaped tgo enable the twist- lock to rotate the

required amoumCSHRRPpBK T HOREIAEE 98 s futfar AFsiRged 9o HhdPHhB R I8 K ¢dh be removed
when it is in thederkethprsiieon-buisamaiise captusagnwithinthefiame wheecids phisitaleasgeposition.

Other twist-locks rotate by different amounts and accordingly the upper support_plate 25 may be
configured 15 &'i‘fﬂé}éﬂ%%ﬁoa%e%ﬁﬁﬂaﬁfswsﬁ?&mﬁ&fraﬁﬁ%?ﬁﬂo#&?&? ReiEned above,

mid-locks usuallyrificorperaieaisecanganbloakiagnmeansy ol mallyin dae fetondbespulheable or lever
that must be acfuated to allow the journals to twist. In.this regard, Fijg 10 schematically depictsa -
manipula{i%n d(étyi%éei%i\ﬁvltw 95 HRBSE 5‘&?@??&%?‘?&1?/&@?6@%@}?%%?%éoaew ¥ ?Jgﬁ%?ﬁ means
42. This particulask masinyladoe@evicansatitable igpuseupiifrdaateDsks amthenid-loeksi sthe second
lever actuation means inclydes a hydraulic pjston/cylinder arrangement 43 mounted on a framework
24 ixed 0 the HEGLE BTG GioR oA G in G RATERGS EUCATLY EPVILR apparatus
power plant is coptiget @dtignaktehehand kelrack anleveti2kepaagementishalt 45 kechy ipaishihe

ull-cable or lever, respectively. This allows the journals associated with the mid-lock qr deck-lock to
E e rotated by tﬁgfr%é%pfgﬁogf\ %nd accor81ng1y i%ej upper support plate %%N may%e conégureg
| 15 differently to accommodate the corresponding range of motions.

As mentioned above, mid-locks usually incorporate a secondary locking
means, normally in the form of a pull-cable or lever that must be actuated to allow the
journals to twist.

In this regard, Fig 10 schematically depicts a manipulation device 14 (with

20 most parts not shown for clarity) including a lever actuation means 42. This particular
manipulation device is suitable for use with deck-locks and mid-Jocks. The second lever
actuation means includes a hydraulic piston/cylinder arrangement 43 mounted on a
framework 44 fixed to the device 14. The piston/cylinder arrangement which is driven
by the main apparatus power plant is configured to extend and retract a lever

25  engagement shaft 45 to pull/push the puil-cable or lever, respectively. This allows the
journals associated with the mid-lock or deck-lock to be rotated by the head 34 of the
engagement device 27 to release the twist-lock from the contamer 402.

Referrning now to Fig 11, a simplified version of the upper support plate 25 is
shown including lever actuation means 46 mounted on one side of the upper support

30  plate 25. This particular manipulation device is suitable for use with hatch-cone type
twist-locks. Tn this case, the actuation means 46 takes .the form of a rotatably mounted
arm 47 which can rotate through 90 degrees as shown. The arm is spring-loaded fo the

position where the end 48 of the arm extends into the support plate recess 21 such that



engagement device 27 to release the twist-lock from the container 402. Referring now to Fig 11, a
simplified version of the upper support plate 25 is shown including lever actuation means 46 mounted
on one side of the upper support 30 plate 25. This particular manipulation device is suitable for use
with hatch-cone type twist-locks. In this case, the actuation means 46 takes the form, of a rotatably
mounted arm 47 which can rotate through 90 degrees_as shown. The arm is spring-loaded to the
position where the end 48 of the arm extends into the éfiﬁport plate recess 21 such that -13- when a

hatch cone typeyydstalagkliscorRuegoniathe-suppertdlatehdbeppor flataeiyatestmedever actuation
means 46 so that the hatch cone can.be rotate ithég] tz}i ées%ective corner ¢ sicrg%4%.4 a[gd removed
from the shippirf§ UaIFiNe I B R ALHERTIRFES AR FIFL 2954 SHE SAAR LI bI T ilTudes a

guide 5 assembiysp& tRalsenationsior Misthdaksnto beffechteandipthargadfierddthe upper support
plate 25 to the storage system 1.6. The guide assembly 15 includes a track 48 . formed from two rails
SHBE o

. t
49 (shown in Figs 5 to 8'}50%%?&{1%% 18t 10EREBHES AN 6 Tﬁrécﬁlgﬁse?gﬁlb%%rt plate 25.

The twist-locks 4Q6nas8 Moyes @lafiguhforaissdSblys arbtrdasporsniéeiianisiicomgrisingfirst and
second push rods (50 showp.in Fig 5 and 10 51 shown.in Fig.3). The.secand push rod 51. js formed
on the storage §§}B§’é’?ﬁ HPét?USpﬁ%{f}?%ét%%@ﬁ%}ﬁ%gg- tv%%‘?-%g eaal%sr?én%gcg? g %é i gnggﬁ%ggite
direction to thatfgreaddeshbywthesfiest pusiowacib 0i M/hilststhepmranipulationidéviceiid imdy beaised as a
stand alone unit or in_gonjunction with the guide. assembly 15 the stor system 16, inthe
illustrated. 15 f%?%{fge Fheprsheé %E%t'yb’oiﬁ%ﬁ”é%%% %mﬁ%‘(gﬁfo@?%fﬁ%ﬁ |ﬁédi]5ﬁ§1rg¥us 10
and is secured t@ the:gradi@cchanibickdsnbesirii fstreded sacbighpl2tandid (Rip$2 shdnsthedcradle 11
which is typically made from steel members,and. includes base 52 and slopin ide members 53
hich are Brango U . LR Bh OB 09 IS e ok S e B Gt the
apparatus 10, typicadly tn28taeuay srendotBtlrg thy rifie 49adlenldpissuppoetechabotethe ground

on a number of legs 54 Tﬁ}e arati:i]s 0.can be configured to receive two smaller containers
Iniof, The apnaratis 10,6

transversely, adiécbéﬂ er IR thi€case, a further four manipulation devices 2 are provided at

the mid region 54 of thergidiestbé thengpatiedhlddnicdbitiontihe hemidiing R&ndsdaraloliesadisposed at
each of the Comcgirl?u]ﬁ%tgnt@?ﬁ? ! glgu? esaggg}/n Il?/ ll:gigasng thélsst%i“age system 16, in the illustrated
15 fomi, it is designed to be incorporated as part of the twist-lock handhng apparatas 10
and is secured to the cradie 11, which is best illustrated in Figs 12 and 14.

Fig 12 shows the cradle 11 which is typically made from steel members and
inchudes base 52 and sloping guide members 53 which are arranged to guide the
shipping container 402 into position as if is lowered onto the apparatus 10, typically by

20 aquay crane 406 (Fig 1). The cradle 11 is supported above the ground on a number of
legs 54.

The apparatus 10 can be configured to receive two smaller containers
transversely, adjacent each other. In this case, a furthe;‘ four manipulation devices 2 are
provided at the mid region 54 of the sides of the cradle 11, in addition the handiing

25  assemblies disposed at each of the corners 13 of the cradle as shown in Figs 2 . Also,
the guide members 53 are adjustable to receive multiple containers. |

The cradle further comprises dampeners (not shown) to reduce impact loading
when a container is placed on the cradle. The dampeners may take the form of a number
of spring/dampening arrangements within the respective legs 54 of the cradle. In one

30 variation, the cradle 1s formed from two cradle sections, each section supported by its
own legs, each leg having a separafe spring/dampening arrangement. Advantageously,
if two containers are being positioned on the cradle and the crane 406 is carrying the

containers in vertically staggered positions then the two cradie sections will provide



the guide members 53 are adjustable to receive multiple containers. The cradle further comprises
dampeners (not shown) to reduce impact loading when a container is placed on the cradle. The
dampeners may take the form of a number of spring/dampening arrangements within the respective
legs 54 of the cradle. In one 30 variation, the cradle is formed from two cradle sections, each section
supported by its own legs, each leg having a separate spring/dampening arrangement.
Advantageously, if two containers are being positioneéi"oh the cradle and the crane 406 is carrying the

containers in vegtigally rstaggessskpositionsathen thelwaciadiesactionswitkpiuida dd: seating for the
respective containers as they reach the respective cradle sections. If the cradle was one integral

framework, andTRe e BifaiferSisey Temercatoiid haetaiapiichmpsiaggardae WRGE framework

would tilt, resulting;inn Retepialianastogansiivationeald H@tﬁ%gﬁgsﬁﬁ&?ﬂ?eﬂ@ﬂéﬂﬂﬁ‘ng%ﬁaws
are each designed to hold multiple twist-locks. The systems 15, which are illustrated in Fig 15, form
part of each aséﬁFﬁBRP-lz and is associated with the manipulation devicel4 of that assembly so as to

be able to feed twist-logks frombsiosaas antethe spprattplates.2d akibe-deviasr Murialternatively

to receive the twist-locks as they are discharged from the devices 14. 10 The storage systems 15 each

comprise a plutdi BekickE s 6 Shepe § o rckivE Hirstpekdn EiehsrdersBandhaaciuiperaid lower
rails (57, 58) ag best segndoikien 5k thakarepspacadrpai stfffcientiydanecaivaabvistaloek, '

therebetween. The racks 56 are mounted transversely on an endless conveyer 59 which is able to

rotate under of&ratiBdPRESBPBC I HE P dikcTurRoat Rlgkes 6 hafdke AR TS tdifs 99 of the guide 15

assembly 15 aggegiated wih:thatwielageisyriens L6nWNen inprsitienithe ipwerials 138 of the rack
are aligned with rails 49 _of the manipulation device so that the twist-locks can move freely between

the rack afld onto the ralt§ S87888Y T ASESHERIRRIE A A 3HY 8hEX 5t SRRSO TBERRE0ds 50

or 51. Each racldinay. asebedrangedfedeppenavabledremstne sysiemyesfesahas emovable
storage magazine. 20 Each of the storagéem_systems 16 is designed with appropriate PJgﬂroximity sensors

so that the convey i3 8  BBRE{FPETLIBIIHERY (R dRSE haf e sigRe RS feBniphfatisi device rail
is either full or emplymtadig waysvwhesystemm nahle indgy: edredt avalrileaske thareby allowing

the storage sy%tem to au%omatically utilise all of the racks in the system. | >
peration of motor 607To deiiver a selected rack 56 adjacént the rails 49 of the guide

15 assembly 15 associated with that storage system 16. When in position, the lower rails
58 of the rack are aligned with rails 49 of the manipulation device so that the twist-locks
can move freely between the rack and onto the rails 58 of the guide assembly under the
‘influence of either of the push-rods 50 or 51. Each rack 54 may also be arranged to be
removabie from the system to form a removable storage magazine.

20 Each of the storage systems 16 is designed with appropriate proximity sensors
so that the conveyor 59 is able to rotate when a rack 56 that is aligned with a
manipulation device rail is either full or empty. In this way, the system is able to index
ithe next available rack, thereby allowing the storage system to automatically utilise all
of the racks in the system,

25 The twistf—locks are able to move along the racks and the rails by the first and
second hydraulically powered push rods (50, 51). As best illustrated in Fig 154, the
second push rod 51 is mounted on a sub-frame that extends above the storage system
thereby having access to all of the twist-locks in the rack that is in use.

In the illustrated form the storage systems 15 are disposed outside the

30 - apparatus cradie 11 although it is to be appreciated that it may be located within the
confines of the cradie so as to make the apparatus more compact.

In another alternative arrangement, it is envisaged that one central storage

facility is provided and a fransport mechanism is provided between the/each



25 The twist-locks are able to move along the racks and the rails by the first and second hydraulically
powered push rods (50, 51). As best illustrated in Fig 15A, the second push rod 51 is mounted on a
sub-frame that extends above the storage system. thereby having access to all of the twist-locks in
the rack that is in use. In the illustrated form the storage systems 15 are disposed outside the 30
apparatus cradle 11 although it is to be appreciated that it may be located within the confines of the
cradle so as to make the apparatus more compact. In another alternative arrangement, it is envisaged

that one central storage .faclility, is prqvjded and a transport mechanism is provjded between the/each
o manimulati o O B S G ST HAL LA B 1 p SRR IOEHE [ SFebetwoen. I voe

the apparatus lQ«aleswrwdat.remote handling of the twist-locks. The apparatus merely needs to register
the type of twist-lock b 'n%?:s}gd in the PLC. Hﬂs Sg)can be dgne utomaticall op irE,er%%ln of the
appropriate manipulati v 8&@%@?&%@ QUL LA Sh AR P EHs L (RR %R ShippofEplate 25 or
engagement deyige-24) incithle appRratuska:thheughescaimningisysiapuetdin manBBRinmuts Once the

type of twist-lock is registered, th tus 10 trolled through the hydraulic plant 50
which actbtos (AU S S ] S I0E (BT P CAN BE RS G0 By

convenient pointsidctablz kbilhgoarmne:cabitcbrbyha hysriaulitaent alesgigemadjaizent ¢ gpparatus.
One of the ma advantg%eﬁ)? theCr esign of the a,[p aratus 10 is that it is 61ble tﬁo ?a%c’;agte with and
operate a vari%eoalp@vai:s?t- CcKs, et dﬁ’l% Hardi-& Sn%s,oé TG gi?é“t’vvlslt]ﬁ%c & afd mid-locks. It
can do this via thisinteichangraitel lthdwistdack $peatfiitamanipoilztichrdeyicés b4dfharedavices 14
all have the sa xternal geometry allowing t ta fit into the all . in the, twist-lock
handling appaggiﬂv ’fg.aﬁ?évv%? Ser%/}i]ge%]ﬁ %3%%‘3%33%0 &d 5%}15&\/3’ &éee% %’??\fvi%%foa&egeaég raé%ught
onto the markeinAtietnaticetyyrerelyithe e tigagemeniite viceg 21 airsujppartpidtes-2adare
interchangeable to suj(t vari%;%:gg twist-locks. 20 The apparatus 10 may be designed so that the

manipulation d%{\i}i%%eél, t Sagﬂgager‘nent devices 27 and/or the upper support plates 25 are manually
interchangeable. Alterrativefyththispedssingy béthaibavigted thiougiutheuseiothn indekiag system

wherein the ma oy o ey S SR et SIaVIC8S QS YRR ing hatch-cones,

semi-automatic twist-locks and mid-locks. If can do this via the interchangeable

15 twist-lock specific manmipulation devices 14. These devices 14 all have the same
external geometry allowing them to fit into the allotted space in the twist-lock handling
apparatus 10. New devices 14 can be developed as new types of twist-locks are brought
onto the market. Alternatively, merely the engagement devices 27 or support plates 25
are interchangeable to suit a variety of twist-locks. |

20 The apparatus 10 ma;y be designed so that the manipulation devices, the
engagement devices 27 and/or the upper support plates 25 are manually
interchangeable. Alternatively, this process may be automated through the use of an
indexing system wherein the manipulation devices, engagement devices or support
plates are mounted 1n a magazine or on a carousel wherein they can be moved in to and

25  out of engagement with the apparatus. Typically, this process could be controlled
through the PLC by the operator.

In an alternative arrangement, a universal manipulation device could be used

that is able to cater for different twist lock geometries and different amounts of rotation.
In one form of this arrangement, the engagement device incorporates an adjustable

30 chuck rather than a device of fixed dimensions to cater for the different twist-lock

dimensions. Again this chuck may be operative to adjust under control of the PLC

when the type of twist-lock 1s registered with the PLC,



plates are mounted in a magazine or on a carousel wherein they can be moved in to and 25 out of
engagement with the apparatus. Typically, this process could be controlled through the PLC by the
operator. In an alternative arrangement, a. universal manipulation device could he used that is able to
cater for different twist lock geometries and different amounts of rotation. In one form of this
arrangement, the engagement device incorporates an adjustable 30 chuck rather than a device of
fixed dimensions to cater for the different twist-lock dimensions. Again this chuck maybe operative to
adjust under control of tE_Le PLA% Wge the type of twist-lock is registered with the PLC. -16- Figs 18 to
20 illustrate a further altéP§atve'Y PS%HSHF‘%Q B eliseRtas e o7 h Be (T E8EB fars Vit
engagement ge\ﬁ@e I?Omiusigatﬂe“masﬁs é;%@%xﬁeéﬁz crigefas @f%hwﬁjecﬁot\ﬁé%lgfﬁgié%-cﬂ%? for 6
engagement device shown jn Figs 18 and 19 comprises a plurality of 5 columns or elements
ARG et

that are moveabie Detween & d and a retracted position. Each of the columns 62 are spring

loaded so as to be biasethinta gheirexterdrd positisibwBYITAYING aRDIBoReHHe colymAs: intortheir
retracted p%sition,la recess 64 is for te%]d which is pera};[ive to receive the twist-lock. With this
arrangement, the columns %limreﬁg@ e PR AR BT RS D B RSP iRg WIS IO Ad slgashed ARs'ERRSs 66 of
the columns 62 Fuolm fiie:embedistenisheritmin kgl thecngpgemenbdavicees aemprisesa base
member 70 and.a pair of o oth the base member and the side members

oY1 %Bgsiitg chg egnce bers. 72. t%a '

are adjustable in length 5o 2% 1o ZNEWsr %Eglj%ﬁﬁ%tﬁt PBJ iSRRI g TR Wbt 6f % cess 74.
Accordingly, thendeslign aierasviotcadtematientaidmlisidool iafdling-afckmeantainessihat are being
loaded or unloaded from shipping containers. The apparatus reduces cycle times as compared to
existing practices that ﬁ%tf/%cr%ganué %&Ejﬁéﬁ?ﬁar& %%&E‘F&@%ﬁqﬁg@cﬁ?gﬁﬁ?ﬁg Hi5pspHtEetéh handle
high througfh put of the torteinetdidibouhrequiniydierventomn ndackside.werkersthesehy not only
improving efficiency on the wharf. but providing safer, working enyironment. 20 In the claims which
follow and in theg aﬁ?e%lga}ﬁart?gsﬁﬁpﬁgﬁ?% }fﬁgﬁﬁi‘}éﬁf&}ﬁ n@)’i@éﬁ RO PESRESRrERRFD b ihrwise
due to express kahguegbarnnecedsarybiniplicagianothe walbveamnptiseinany ansienehsurh@s
"comprises” or "c%rg%ri‘%ilra% iosf tHsed in 4inclusive sense, i.e. to specify the presence of the stated

& Tecess
features but not to
Accordingly, the design allows for automation of twist-lock handling of

15 containers that are being loaded or unicaded from shipping containers. The apparatus
reduces cycle times as compared to existing practices that have manual handling of the
twist-locks on the quay. The apparatus can handle high through put of the containers
without requiring intervention by dockside workers thereby not only improving
efficiency on the wharf But providing safer working environment. |

20 In the claims which follow and in the preceding description of the invention,
except where the context requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as “comprises” or “comprising” is
used in an inclusive sense, i.e. to specify the presence of the stated features but not {o
preclude the presence or addition of further features in various embodiments of the

25  invention.

It will be appreciated by persons skilled in the art that numerous variations
and/or modifications may be made to the invention as shown in the specific embodiments
without departing from the spirit or scope of the invention as broadly described. The
present embodiments are, therefore, to be considered in all respects as iliustrative and not

30 restnetive. For example, the system may include elecﬁ‘ic or pneumatic actuators rather
than hydraulic actuators. In another variation, the entire systen may be movable as part of

or carried by a vehicle such as a large truck or a vehicle runming along rails at the guay.



preclude the presence or addition of further features in various embodiments of the 25 invention. It will
be appreciated by persons skilled in the art that numerous variations and/or modifications may be
made to the invention as shown in the specific embodiments without departing from the spirit or scope
of the invention as broadly described. The present embodiments are, therefore, to be considered in all
respects as illustrative and not 30 restrictive. For examgle, the system may:include electric or
pneumatic actuaiors,/athek thar yshanlicaiaiars o anather yaraton.Mhe eatye. sysiemmay be
movable as part of or carried by a vehicle such as a large truck or a vehicle rinning along rails at the
quay. -17- Sendbf #EHKES StR&HIRA (hpde selserpatnripbe used as are known by those skilled in
the art and as are suitable for the relevant purposes. MCSLLP -18 CLAIMS: I. A manipulation device
for either securing a twist-lock to a shipping container or releasing it therefrom or both, the device
comprising engagement means operative to engage and rotate at least a portion of the twist-lock so
as to secure the twist lock in the shipping container or to release it therefrom; a support member
disposed above the engagement means, the support member being arranged to receive and support
a mid region of a twist-lock whilst allowing a lower portion of the supported twist-lock to project below
the member to be engagable with the engagement means; said support member being in the form of
a plate incorporating at least one aperture allowing the lower portion of the supported twist-lock to
project below the plate; wherein the support member is movable in the direction of the axis of rotation
of the engagement means. 2. A manipulation device for either securing a twist-lock to a shipping
container or releasing it therefrom or both, the device comprising engagement means operative to
engage and rotate at least a portion of the twist-lock so as to secure the twist lock in the shipping
container or to release it therefrom; a support member disposed above the engagement means, the
support member being arranged to receive and support a mid region of a twist-lock whilst allowing a
lower portion



of the supported twist-lock to project below the member to be engagable with the engagement means;
said support member being in the form of a plate incorporating at least one aperture allowing the
lower portion of the supported twist-lock to project below the plate; wherein the engagem\éﬁﬁhié%ns is
movable relative to the support member in the direciign of the axis of rotation of the engagement
means. 3. A manipulation device according to claim 1, wherein the engagement means is movable in
the direction of the axis of rotation of the engagement means. 4. A manipulation device according to
claim 2, whdréiMbe support member is movable in the direction of the axis of rotation of the
engagement me Iatlo dev ge according to clai or 4, wherein both the engagement
megangs angd e, %%ﬁéﬁg%{?ﬁgﬁp&evw% abje |ﬁr 6 dift %twmﬁﬂ a<>%|§i %EPIP&W@P{H? ‘Yngagement

6. CFImpISIH cnae ans is
means. 6. & 'ﬂ%‘@% PUES AT ?h an ockféci1 S to ge&l %ﬂﬁ@?@gg 1&%3

movable reg ﬁéq:& B 5HPROTLMS (E)e %é e1p |rec ion of the axi gement
means. 7. A mampulatlon device according to any one of the preceding claims, further comprising a
frame incarpappiingithe wgageRENipeant anshHesHPRRHENTSRREHIVASHRIALE SR the frame is
movable |mﬁmgﬁd&otmmojdha@ugpﬁﬂ@tammsgﬁéhe)p@gammtwme@aﬁowlﬁékh@wefgo%&l
man|pulatlofnhiewwcﬁmbmhogim}ckalm&jemﬁa@m@mﬁf@mﬁmwgwggg{wﬂht{p@ frame is disposed
within the bogsiagandimaavable relative to the housing in the direction of the axis of rotation of the
engagement means. 9. A manipulation device according to claim 8, further comprising a height
adjustment®idsSBRBh pebatibelas idbe fﬁ@#@rﬁ@@amewm‘eﬂlﬁ(ﬁﬁéﬁﬂgi imthepditestion of the axis of
rotation oftHeVdRg et Pﬁ%oiﬁleﬁﬁlﬁﬁﬁﬁméﬁ%%ﬁl@e m@mﬁm@m thlaia®@; wherein the height
adjustme mor draull istop cylinder as blies. 11. A ma lation device
acoordlngni/qg%%g;fe ol i preécedi ng el alrrc1ts)lPe Q}}%ﬁﬁr CE ﬁ%@r‘ﬂ%&?%‘ﬂﬁ@?!g#ﬁngeable with at
least one ot support member of different shape to accommodate different types of twist-locks.

A manipulation device for either securing a twist-lock to a shipping container or
reieasmg it therefrom or both, the device comprising engagement means operative to
engage and rotate at least a portion of the twist-lock so as to secure the twist lock in the
shipping container or to release it therefrom;

a support member disposed above the engagement means, the support member being
arranged to receive and support a mid region of a twist-lock whilst allowing a lower portion
of the supported twist-lock to project below the member to be engagable with the
engagement means;

said support member being in the form of a plate incorporating at least one aperture
allowing the lower portion of the supported twist-lock to project below the plate;

wherein the engagement means is movable relative to the support member in the direction
of the axis of rotation of the engagement means.

3. A manipulation device according to claim 1, wherein the engagement means is
movable in the direction of the axis of rotation of the engagement means.

4. A manipulation device according to claim 2, wherein the support member is
movable in the direction of the axis of rotation of the engagement means.

5. A manipulation device according to claim 3 or 4, wherein both the engagement
means and the support member is movable in the direction of the axis of rotation of the
engagement means.

6. A manipulation device according to claim 1 or 3, wherein the engagement means is
movable relative fo the support member in the direction of the axis of rotation of the
engagement means.

7. A manipulation device according to any one of the preceding claims, further
compusmg a frame incorporating the engagement means and the support member, wherein
in use, the frame is movable in the direction of the axis of rotation of the engagement
means.



12. A manipulation device according to any one of the preceding claims, wherein the engagement
means is interchangeable with at least one other engagement means of different shape to
accommodate different types of twist-locks. 13. A manipulation device according to any ond &Fkldims
1to 11, wherein the engagement means is able to_q?_reconfigured to accommodate different types of
twist- locks. 14. A manipulation device according to claim 13, wherein the engagement means

comprisesgal plurq}g%ggiel ments that are movable Petw E(w @éﬁtraﬁed and extended position and
<
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comprises a base plate and’ s(fdgof)alg ens, w %Fel%ag?lf%%lsttn&%aél%f the base plates or the side plates are

extendabl®to vary Eh@niiﬂalﬁaﬁbﬁﬂ@ﬁﬁ:@&@bé@&%ﬁ&@%:H%Q%',Vfﬁﬂl?klt\ﬁ’b%ﬂ)?&lﬁ]glg'h'é‘i%?g pulation device
according iesampRnpekaiaimsHovE Innvherindhe e RIAGEReRLIGARS I80LING IarM-afJaug which are
operable teogtifpihel thisin@glegisposedndn the manipulation device. 17. A manipulation device
according to any one of the preceding claims, further comprising an actuator operative to release a
locking mekhanisfhidsisdatosrimécavetordine teclainwistibekeinahdlnggassdibityecompasing a
manipulatirPBePice¢isdbiditig itorasign snlinstethasssrabbeing claims, and a guide assembly for guiding
twist-locks,into and out.of . engagement with.the manipulatign device. 19. A twist-lock handling
assembly ég'coggrl}}l m?q%%jﬁ%i?&iﬁ?%@%i%ﬁ@ﬁ i;gﬁagggsg%?‘n{%?t ?r%ﬁf&gglﬁ HAERsAEA ’Wﬁ?@ﬁ twist-locks
are able toﬁ é/?ovgcﬁémebel gbs%a g%&qgoﬁe GEA MM SHHSER HRoimy BEsE A 5%k fined in claim
urther

19, wherein the guide assem ﬁyi 8%%&%&%‘&% $port mechanism for moving the twist-lock

along the track. 24 shifistalesk fancling.arsRIIMACSAUNEL I ARLARE ALGIAINS 41920, further
comprising:stegageineRnssiy isterinddrdskilocke distharggd Jiamm s manpriatign, device MCSLLP
-20 or for ckxt@ieingisipsad ﬁ%gﬂg@@{éwfgg@ng@@g%wgg@eedmg to the manipulation dewqe,
wherein twist-locks are moved between the manipulation device and the storage means via the guide
assembly.13- A manipulation device according to any one of claims 1 to 11, wherein the

engagement means is able to be reconfigured to accommodate different types of twist-

locks.

14, A manipulation device according to claim 13, wherein the engagement means
comprises a plurality of elements that are movable between a retracted and extended
position and wherein a recess operative to receive the twist-lock is formed on retracting
selected areas of the elements.

15. A manipulation device according to claim 14, wherein the engagement means
comprises a base plate and side plates, wherein at least one of the base plates or the side
plates are extendable to vary the size or shape of a recess for receiving a twist-lock.

16. A manipulation device according to any one of claims 1 to 13, wherein the
engagement means is in the form of jaws which are operable to grip the twist-lock disposed
in the manipulation device.

17. A manipulation device according to any one of the preceding claims, further
comprising an actuator operative to release a locking mechanism disposed on the twist-
lock.

18.  Atwist-lock handling assembly, comprising a manipulation device according to any

one of the preceding claims, and a guide assembly for guiding twist-locks into and out of
engagement with the manipulation device.

19. A twist-lock handling assembly according to claim 18, wherein the guide assembly
includes a track along which twist-locks are able to move whilst being stably supported.

20.  Atwist-lock handling assembly as defined in claim 19, wherein the guide assembly
further comprises a transport mechanism for moving the twist-lock along the track.,

21. Atwist-lock handling assembly according to any one of claims 18 to 20, further
comprising storage means for storing twist-locks discharged from the manipulation device



22. A twist-lock handling assembly according to claim 21, wherein the storage means comprises at
least one rack for receiving a plurality of twist-locks. 23. A twist-lock handling assembly ac gl '137‘
claim 22, wherein the storage means comprises a plurality of racks mounted on a conveyor A‘ tive
to move the racks into and out of register with the gifide assembly. 24. A twist-lock handling assembly
according to claim 22 or 23, wherein the or each rack is in the form of a removable storage magazine.
25. AtW|st lock ndILn sse cC t one of clai rther comprising a drive
arrangem(-aﬁ tPO 2?’%]1;1111 OS I'Ot?cgv}ﬁétal Esc%lro%l e S oraﬁse }B%EUR%T %68&11‘{% 6% %ﬁg}pggp
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cradle adapte?j’ to recel ‘at fieast or¥e shlpplng container and at least one manlpulatlon device

operative @secuma:{rsmu@dommlﬁg%@Biﬁ@lp%@ﬁﬂ&%@% QrHielensavhinarafieMothe: MapHulation
device beipgnipgistableasvisheahitass-obetwist-ogkmayningiacaties on the shipping container;
wherein the at least one manipulation device is removable from the apparatus so as to enable
substitutioR’ef theddeiftdanithandbagneranbitiaceaidingdnipalaien. ddvivandhastoagmogate different
types of tviSrupyRes Dplumii REROLBIENe SR CQRYRY ANIRAEERS (o SMppitly tektainkrendr releasing
them therefrbR{ BIHBEH VHE BISpRISREeIRPYising a cradle adapted to receive at least one shipping
container and at | e manipulation device o tive to, sec |st Iockt the shipping
container g?'lli(elef;{za[l rlere E%:l;%ﬁiﬁg asse?g‘?/a‘rtwg) éﬁ \/%c%) Bléji%ﬁr[ée&%érab‘f\é SWith hfeleas%t §ne twist-lock

n
15 11’1 e Or, O
mountlng Irocatlon on the shipping cor:?)alner v%ere% %ﬁe manlpulatlon device is in accordance with

any one obslaimsl i@idiZioéR hARGARPARALASHRCaeEdath o e kR LelAIM 24 A5 28 further,espprising a
plurality ofcénanipwation devieanmamiestiaiiecradie: 22 Apappatyzascording to any one of
claims 26 to 28, further comprising one or more twist-lock handling assemblies according to any one
of claims £%+to0 25\ @R eas fongidertsic dire iR iedksdepdramne awalid reanipuitiomgevice. 30. An
apparatus theeolieirdroraribetie GecanmeRy compriviiercirntie alapiadionecaivaniplatationedevice is
removableshiping ecsparannsl 86 lassioen aeipybsttudoriesfaneratisvitesaithea ledst loak other said
manipulatiéy depRiads et RmsiRiEaditldhentiipsestist nanipubiien davisntepmregisirableording to any
one of claifi§zs epgongwtenosierapipiagiedsation on the shipping container;

wherein the at least one manipulation device is removable from the apparatus so as to
enable substitution of the device with at least one other said manipulation device to
accommedate different types of twist-locks.

27.  An apparatus for either securing twist-locks to shipping containers or releasing
them therefrom or both, the apparatus comprising a cradle adapted to receive at least one
shipping container and at least one manipulation device operative to secure a twist-lock to
the shipping container or release it therefrom, the manipulation device being registrable
with at least one twist-lock mounting location on the shipping container, wherein the
manipulation device is in accordance with any one of claims 1 to 17.

28.  An apparatus according to either claim 26 or 27, further comprising a plurality of
manipulation devices mounted to the cradle.

29.  An apparatus according to any one of claims 26 to 28, further comprising one or
more twist-lock handling assemblies according to any one of claims 18 to 23, the or each
twist-lock agsemblies incorporating a said manipulation device.

30.  An apparatus according to any one of claims 27 to 29, wherein the at least one
manipulation device is removable from the apparatus so as to enable substitution of the
device with at least one other said manipulation device to accommodate different types of
twist-locks.

31.  Anapparatus according to any one of claims 26 to 30, wherein the apparatus is
configured to allow the at least one manipulation device to move relative to the cradle to at
least two twist-lock mounting locations on a shipping container,



configured to allow the at least one manipulation device to move relative to the cradle to at least two
twist-lock mounting locations on a shipping container. MCSLLP -21 32. An apparatus according to any
one of claims 26 to 31, wherein the cradle is substantially rectangular and is adapted to rééefielbne
larger container or two smaller containers one end gf each being adjacent each other. 33. An
apparatus according to claim 32, wherein the cradle is formed from first and second independent
sections, egch section beln arranged to recelve ac ntalner of %edetermlned size. 34. An apparatus

according [Geith 3‘:&@%@ OF SRR iR HenipEHeRsy gradiedsro reduce impact
loading on“thes A |ﬁ?flﬁ%ré%flea£ o ?gg otP §?ﬁ|§|‘b’%% §ﬁ¥éi%“ffﬁnﬁ{e0€it§%ﬂém{% “An apparatus

accordlng %O Ct%flrﬁr%gn erein eac 6(1:1;_1 e&ﬁgﬁc ES dampeners operatlve to reduce |mpact

loading onghat cragigpactian dsciiant o9 dhemlacating.efshipringicentsinris RBLheLeradle section.

36. An apparaiusiasgeiingd i R%008-AREAINSERE a3 Laihersiadhe Cradie: thgk comprises
guiding elgyneetsipmeyiging the respective container or containers into position on the cradle. 37. A

twist-lock storage system for use in a twist-lock handling assembly according to any one of claims 21
to 24. 34, An apparatus according to either claim 32 or 33, wherein the cradle includes

dampeners operative to reduce impact loading on the cradle induced on the locating of

shipping containers on the cradle.

35.  An apparatus according to claim 33, wherein each cradle section includes
dampeners operative to reduce impact loading on that cradle section induced on the
locating of shipping containers on that cradle section.

36.  Anapparatus as defined in any one of claims 26 to 37, wherein the cradle further
comprises guiding elements for guiding the respective container or containers into position
on the cradle.

37.  Atwist-lock storage system for use in a twist-lock handling assembly according to
any one of claims 21 to 24.



