TW ST- LOCK HANDLI NG SYSTEM Techni cal Field The present invention rel ates
generally to apparatus for handling tw st-1ocks used in securing shipping
cont ai nerwofnoss/2u@msport. Aspects of the invention rel areTiaw2epFparssus f or
securing the twist-locks to a snipping container and/or for releasing those
tw st-l1ocks fromthe container. O her _gspects of the invention relate to
storage of twistlocks. In the context of the invention, the term
"twist-lock"” is to be undgrwiSIpd OCK HANMDEING SYMSTEMUp! i ng devi ce used in
association with shipping containers to secure those containers for
transport, regardl ess of the nmechani sm by which those coupling devices

i nt er - engdgehnigdl Fidlde shi ppi ng contai ner and/or the structure to which they
are secured. Background of the Invention Tw st-1ocks are used for securing
shi ppi ng cont ai ABE Bresat dviepiomnrriptesscagtally e rnaratusyfos handlinedwasdogdsunt ed on

the bogt 0ﬁyhaﬂﬁ_sta&ﬂngfsm?ﬁhgrebﬂaﬁfé%amp@ngmpédmﬁm ifgehtib®late @nt ai ners
can be joined in_a ver. I%@lr stalcé.@AV\hegiPshl ppi gﬂﬁcon‘{{al E}e%% have. been
lifted of APRHHVE AT Seqyping the taind-1pfs tp #iSipPIngCRUIAMGE ANGIAr 1OL FAGISFEIBPSr e t he
cont ai ner swat-bckakem thecontifidre Othetspéoiof thelinvasiomyctate whwsraghef iyt ai ner s
are Ioadegocg(nto a vessel, twist-locks nust be fitted at the wharf to secure
cont ai ner N board the vessel. Typically, securing or renoving tw st-| ocks
is via manual hanidikcomexifof theanveitsn, thekembYivesivierks bs fogienmdexstaoditmer hel d
appr oxh ma : . O =DV i.S operation
IS da?l%er%egéﬂééoslm%ﬁcgag% e ocﬁzlsangg%lgsrsr%anﬁ% @ME%H@?%&? ﬁ%ﬁ{n\?\# g? Fg%_ﬁ whi ch are
qui t e heatBpsapentgipemn fariaspast regirdesof thampdaaism owhshithess cRYRJME raf fi ¢
area. |t svisdsShtet-Befaké %itMhe Stippihg comtainakadlorlie stri¥hAb e hich thdytaré he

tw st-1ocks, thereby slowing the crane cycle tinme. It is also |abour cost

i ntensi veS&"f% 2 nen are often allocated to undertake such a task. Sunmmary
of the Invention According to a first aspect of the present invention there

is proyvid i i on. device for either securing a twist-lock to a

shi ppfél’/lg f %%&%e%l’ nqwg'P it therefromor. botg), t he vi ce conpri sing
engagenment mean Wikt f“'\f/’éls?‘i) %ﬁﬁ%@’élga?h’(ﬂp&géioﬁtag’cerq _ as'g‘_fpsa?ngg? £3%n of the
twi st -1 ockinsp PRist-RoREGH HRHULRR di'the bott&f ¥nd PpldTRhDRiHRRIcAGiners 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  containers are taken to another location. Furthermore, when the containers are loaded
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

Summary 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



container or to release it therefrom In one form the manipul ati on device
further conprising a support nenber disposed above the engagenent neans,
t he suppow0 20mmher71bei ng arranged to receive and suppor PCa/At200570ps8N of a
tw st-lock whilst allowing a | ower portion of the supported twist-lock to
proj ect bel ow the nenber to be engagab[g_with t he engagenent neans. In one
formthe support nenber is in the formof a plate. The support nenber is
arranged tmt#eai 18dst b PoSRATIRGARNOEK sT £t6 seduhtteist Wcklih ekigpipm t he
shi pping containers. In one form the support nenber may prevent rotation
of a mid reYHBRCIOf ta Keleapqitdberelsers. I n another form the tw st-1ocks may

initially |ocat Bgﬁi and - b he support
menber before b:lln(r?g © trf%'?ﬂé?fég) ytp%lﬁgmg ﬁ%vég e neh%&'e%eﬁ?kﬂgg sﬁ#f’éﬁ %Q,n%bteﬁ e

t wi st - | ockdisprsyd Himve thesagapaneltt apeans) tie duppors tptier bamghaingsies rddapy are
rel eased framthe shipping container. Jn opne form at |east_one of either
t he engag rﬂlpm?mgﬂ‘gfegi Of&}ﬁ‘ﬂ q?"kn’@ pllowinga lgweeperion AEthgi r ecti on of
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novabl e. By providing the facility to allow ad)

or bot h ofmedns. &neregiermthe srpans nzamber fsan shepfoontofapddier al | ows t he

mani pul ati on devj,ce to cater for twst-locks of different shape and/or
size. It also al hg\ﬁgppfo(gfmggxi)gr ISATANELAR ASSHYE L SREPEPE ﬁ‘?‘g%rr@%i’@%lﬁ%me 9¥istt he

engagenentiogRRahsim fHeQfipplifs doNtAhers OfforRani, 86k AippbitendRit: Rih k@A devi ce. In
one form the engagenent neans is novable relative to the Support nmenber in

t he dilPectrpighonp! a med wgian offthe bristiooks. df andtberfogagbmewist-frebnmay | n one form
t he mani pyl at i Vi urther nprkses.aqfr i pcorporating the
engageman;ﬂu ?rrltgg Es]0 cgtﬁﬁnﬁﬁeeguggﬁpd??n%%é%%ﬁfen\kﬁé’lﬁgﬁﬁ%ﬂﬁ’ﬁéggp e’i’lgsrrre i s
novabl e i rbefdrebeing estited by the édpageniérs nithnd. Biddiiagly, OF thREIRROAAGHENT NMEANS.
In a particular form the nmani Bul ation device further conprising a housing

wher ei n t f8u§eA i Aropogfsthe supp wlenvian they #re rlsessi iprihg shivpintgl e rel ati ve
to the hoysifgetn the direction of the axis of rotation of the engagenent
means. The mani pul ati on device may al so conpri se a hei ght adj ust nent
assenidby oper at ilvend formpatdedshond ofwdthef thaergageh@ht Mears@r thesuppotsi ng in the
direction rr(l)efml;[err] ?s nelléxi/a?ﬂeoifn 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
in 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
manipulation 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 also 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.



rotation of the engagenment neans, hi a particular form the height

adj ust nent assenbly is one or nore hydraulic piston cylinder assenblies. As
t here i s WO 20os2noTat i onal standard for tw st-1|ocks, difPeratoesysizsss of
tw stl ocks have been devel oped and are currently in use. These tw st-I| ocks
often have different external geonetries and/or are designed to rotate
different anmounts to release from or ‘engage with, the shipping container.

I'n one form the\eMgangsas MieBaE] MHaR] foT YRR dckERITITSEt sYstdRB TRt O
accomodate only sone of the available types of twist-locks. In this

ar r angenerpckshevekear devklogedamst arg cwtentlyan wesi Podsatwishlodksofean hawg be fi xed.
I n anot her.f.orm the manipul ation device IS desj to b sed jn
nssoctat: digereactr AR H B i e dg tRE RSPt Bl en
types of tﬁ’&irﬁ}or'eﬁﬁ@wi&lﬂ@héwimﬁﬁ%cdﬁmﬁ@r [irBie Rem, HehgiRR@atdletnsM t h at

| east one ot her support nenber of different shape. Further, in one form

t he endageidior sinpersmpmbers designad dozaspampdate eply perae of aavalablatypergRigenent

means of dj t i t.v] t W St.- ks. In
an alterna |sft/_z&?(g'r ﬁﬁgﬁ%p%%%ﬁ%ﬁm&%ﬁ g% Re eﬁré/%?%}h %W@%&i élv(lmgzéeaélgs?

reconf i gurhelfixed. mavikerfformmthevdnanipulatien éndegr iesipndicisibe @se¢dsinragsaidtiogur abl e,
t he engagenent. neans conprises a plurality of elenments wth each of the

el ements DBtRbieadensrReaRitwtstiPcks.r et r act ed and an ext ended position. Wth

t hi s arrangenent : I&X‘gﬁ_ f in use is
operative to reggiéfgk?gf%f%t%-f%g% ccg?otf%ﬁ’gtrlggu fh%ﬁiﬁﬁg hbeel

confi dar atinterchargenblervaidt #deast erathes suprort membssofdi ertent sheps further,ent he

shape of the_recess thereby all ow.n wi st-1ocks qf different shape to be
S bmodath By dHeAGLOa e GRS T e o SR Rh: rroan
conpri ses gt 6f SRR SSapk AhccBtodslengakherypes aawiigikbow for lim ted
reshapi ng of the engagenent neans. In a particular enbodi nent, the
engagenent meandn as alternative fHom,mooipopenipath pfihe manippaticaslewiceeryri p t he

tw st-1ock di OSﬁ% in the mani pul ation device. In sone instances, the
twist-| ocp£%°°f+§§”ﬁa orporate a }ocki ng nechani smthat needs to be rel eased

to al ligw rot ati gnofé fori, Shele@hkengdBerid Aevice (s reb@FRut RS the@ngh¥dnsdrt OCKs,
t he mani pul ati on devic further conprising an actuator operative to

e m
rel ease t h@@%ﬁhﬂ@?%dﬂh&ﬁﬁ@tﬂf clepeptsavifioeaeh of e dlergeriebaing meEabls mai nt ai ns
contact Wb%tgve%ﬁ'% retfARdd 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 is possible 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 limited 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 locking mechanism that
needs to be released to allow rotation of twist lock. To cater for these types of twist-
locks, 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 utilise 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 2 magnet, such as



portion purely through the geonetry of the respective part. Alternatively,
t he engagenent neans may utilise other nmechanisns to either engage with the
tw st - | ookoanocaRii@et novenment of that twi st-1ock to all @aTiAU2065/0005€
between its engaged and rel eased conditions. For exanple, the engagenent
means may utilise a magnet, such as- Apermanent nagnet or an el ectronagnet.
Al ternatively, a vacuum system may be é’rrpl oyed to assist, or affect,

engagemnmen I gyypodi nent s
di scl osedrp ﬁj(g);\l/ﬁegﬁyﬁ ni pg'q &PI on th c‘&eﬁ‘%}s’atpr f‘égﬂéﬂﬁ:%t e used in a
twi st | oclerﬂpaf}@bﬂltmgssm,semﬂhgt, é@agmmtlmmemeﬁﬁofnlga tiwhist- lseicurl ng and

rel easi ng of a broad range, w st-1lo I.n.a further aspect, the
invention is di ree{EraPse Y Fi ogippent ffé@&seﬂéHanaﬁala&quwea$ porating
at |east gofidRnhRUlLAbl akdifUirRt otiambiah) SSdRng third @Q&s&auh%%ne form

the tw st-lock handling assenbly further conpris a gui de asse
gui di nj t\amcsurmg@n&selcasmg dndrendirange efityasidoakst  wi t h the mani pul ation

devi ce. | t] f th id . track al
Wbt ch i st | obki ATHUESERE e dNEn R FA I Sty Se R e &
transport ;gRahaMn @&pf)ﬁytmga Viesd oh@ﬁ—lawuﬁtmh%%cei@ﬁ@ fbRR dbEcRibkd abdved

e

particular form the assenb I's arranged to nove the tw st-| ocks

i nto and out of Ine@ﬂ&)nnythwtwlﬁt-lohb hgmiimgrassmbiﬁémrmt corhprises@igiideat i on

device. In Qne £\ asse furt her onpri ses
o ace masRBn] £F Hickilnisth e 15 4 BRCH: A ARREr Bk e Bl | Dot
have bgendeliss hﬂagedlcﬁraomﬁnhme%ﬁmmaaﬁm rmaﬁtfesta@rau@eloagwmetvﬂaans for
storing of obtaining stored twi st-locks fromthe storage neans for feeding

to the nmatckeP@abimodqeereciilst beipg stablyrsyppartrd and gricgerarbmAcha@sipiarses at

| east one r t her form
t he storaa{e)% adr%gﬁ‘élcsiﬁ%r%ké%gg taﬁaep Aﬁ#a?]h%\ ;)Xm%{xla} rﬁl fﬂe%ﬁ(%da S(‘L‘)ér%ng@g;onveyor
operat i veaztrmgm\tentdve theateks-lookk intandd out oﬁ:ﬁglmgmhehe suppbrt tnfeniet afighgor t
means for de||¥ y of twist-locks fromthe racks to the transport neans or
for recei Vi2HBY %f’gtdeYIG%ks fromthe transport neans. In one forrn the racks
are i g5 the [ o MipdncAobfTRY RkElotk AbAMI g TRARRIP furtroP o HifridcO5 Bradehe assendl y
further conprises drive neans operat|v to rotate th ngage t neans to
al | ow r ot aterns; and whetewd the ghide kssemipdyg éelivieys mhg-leciugalmhevﬁbemaimharged

from the engagement means to the storage means for storing of obtaining stored

twist-locks from the storage means for feeding to the manipulation 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 mounted 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
fei' receiving twist-locks from 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 is provided a
storage device configured for storing twist-locks and/or for receiving 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-locks.
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,



According to a further aspect of the present invention there is provided a
st orage device configured for storing tw st-1ocks and/or for receiving

tw st -1 ocke 2beccnzgo7i he devi ce descri bed above. | n one forau/Atheosapmsage
device conprises at |east one rack for receiving a plurality of
twist-locks. In one form the storage device conprises a plurality of racks
nmounted on a conveyor operative to nmove-the racks into and out of regi ster
wth the HABERA)be REANSALO (HEBi nithnd MBI kGl tisllBfcslAIAROT ! Mmeans
or for receiving twst-locks fromthe transport neans. In one form the
rack conptrusspertateaheast two parall el el ongate nenbers configured to

slidably receive at least one twst-lock. In a preferred enbodi nent the
rack conprises fora ?@FEF@:F‘Pg?eS@g]rC??STtéﬁ?Baraﬂ Fg??@i%ﬁ%?fﬁage at | east
one tw st sdekirea s BliddBf rebdife hitesd oh@FlisiCiBtk. Mh YréfesehaaBRlineaME e rail s
at the ends of the rail’s. In one form the storage device is constructed

such that rack eorgprissa édvr paalle] milsreonfiguredtonslidebly engagnaileast enedagdodkagazi ne.

Accor ai ngPeh SR P DR daB er SRieal Pab IRV RBRBATORER 6B L ovi ded an

apparatus for etoneforaf ht to@gt Wevide ik @6kSruted Shépiante ©0 Bichirack & i
rel easing themtherefromor both, the apparatus conprising a cradle adapted

t o recei videdormn elasiemenebls Hiopfieaegaseai ner and at | east one mani pul ation
devi ce operati CHI L &t elell iner or to
rel ease it the\r/]glfo%grfn&ﬁjf%ﬁg%ﬂgﬁy\%ﬁﬁvgﬁgﬁég?@%é e%b;}%‘%?%‘g?@%‘?am e wth at

| eastione tw stAdceedingrolnfirthgr dspeatof tie prasehhiavedtiqpphag icprotvaicden. 1 n one

form the manipul ation device js i£ accordance with an f.orr’gdescri bed
above. | marpa@tsdphgithehgecHipa FEIsHOCkLPS “%?Bfaimfé%o’ér%qaﬁﬁ“&lt ¥ of

mani pul atj,oneAevl 4o kogtqmiscbo ?i_s?x %%lrﬁ%% %j(fhp%ﬁofr%emelétﬁ'&s@tﬂféar atus

further conprises oné or re tw ng assenblies according to
any for m shipsping dxexhindrané at lehs one meaipulaton sievico operati wetolsequre adwispocht i ng one

of the mani pul ati on devices. ln one form fhe at ast. ane. mani pul ati on

devi ce ortod Sg%?ﬁ’b‘lﬁf@ﬁfa“},?él"f t%?kqaﬁ%ltﬁﬁﬁ%ﬂ’éﬁ‘? ngﬁ?@g de¥ice BSBgabl e from t he

appar@t Usresirisle Wth @l fRRbons ¥Rt idcth ik 1&&@0196% il%éeshﬁfph@ddntéﬁﬁérh at |east
e

one ot her mani pulation device or part to accommpdate, _
In one form, the manipulation device is in accordance with any form described

above. In one form, the apparatus 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 least one manipulation device or a 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 part 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 apparatus 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 carousel which allows for changing of the manipulation

devices in the apparatus.



different types of tw st-locks. By allow ng the manipul ati on devi ce or
conponent parts to be renovable fromthe apparatus, it allows the apparatus
to utiliswoao@uarahity of different types of manipul ati eocT2IESAS158 as to
i ncrease the range of tw st-1ocks which can be catered for by the
apparatus. In one form the manipul ati gn devi ces or conponent part nmay be
manual | y renoved and replaced. In an aPrernative form this process may be
aut omat ed. For  xafibf, th apfiratu@lsldBhfigirt@RIAIGR N the R1a8H8E nPhifhlatio

mani pul ati on devices nmay be nmounted on a magazi ne, or carousel which all ows
f or changidegcoto méve ralativetd theicomdlatei est tivn twint-legipaeuting ldoatiomeorf or m  t he
apparatus j.s configured to allow the at | east one manipul ation device to
nove rel ats}i‘]{?%]ngfioqtﬁgercradl e to at least two twist-lock mounting |ocations
on a shi ppi ng CRNY prilélar dnfbciimast! ihe dladle i§ SRNMHARNY recth@uierasi 8 IS
substantial ly rectangular and is adapted to receive one | arger container or
two snil | edapeasiie secaesne largerrontasnenor tresmaliayicentaimersor med from first and

second i ndependgnt tipns ectl an i regeive a

cont ai ner of p?@aD egcr?ﬁ’n %Cfgflfzeegg qu%leghlﬁglr {iﬁ%ﬁh:ﬁ%e%é@%ﬁ?%@ﬁ?@ SYRE e adl e

i ncl udes gafpenRhdeRPalrRhEyEio Rcdasidcantdin@astprédet@dmigedaizet he cradl e induced
on the | ocati ng@of shi pping containers on the cradle. In the arrangenent

where t he cradl & 3 partigHarembgodypenty tharadledpelndesdampepers opagii e ogedycsn
el ud _ Cva i j : dl
L0t o AARERSS: RSB ABCLERE L IRAE brBRth DORBERY L 20

section i cating on that cradle
secti . biadiandi the arrengkntevticre the eradleds femfedritdne cradlemspetione,seagh i feg

el enents for, guiding . the respectjve cqntainer or _ containers into position
on the crafgfies m?ﬂas%f_éameﬁne ERtiYe i @SH%S}HB@CUBF\@W e der) csilaes i the
cradl e fupkiiel GARPIo:SESy of Mifidl AARARERbn BRR HalRschiforp! | ow the contai ner

to be lifted by a crane. orm the various conponents of the

appar atus are dnianethebgmbydimant, it aatlefitrtthes campirises guicong elethéngs font r ol | ed

ei ther on t.he \Iﬁgarf dgck or, .bé/ a crane ggera%gr. Ir]%t hisg, | t:er11

ar r angenefPd0E e TSREFUYT eoptgpen qf conamars IntoPOsHionon e erafe: ddPK8!¥he crane
oper afpr ¥hsodidentdnfalfde@Bn@fuctdd subithat e cBdliPRiriher Edre&hte on and of f the
vessel . As such, the use of the apparatus in at |east a particul ar

enbodi nenattachmepogicnd i allow thewpnizener bbrilifiedbyie cianet wi st -1 ock handl i ng and
has the opport Lﬁ‘liotng f(grm, %klljebéatn%% icgrlnll)gnents of the apparatus are driven by hydraulic
actuators and are centrally controlled either on the wharf deck or by a crane operator.
In this latter 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 input in twist-lock handling and has the opportunity to substantially

improve cycle times for the wharf cranes.

25  Bref Description 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;



i nprove cycle tines for the wharf cranes. Brief Description of the Draw ngs
It is convenient to hereinafter describe enbodinments with reference to the
acconpanywogoavewwmgs. The particularity of the draw ngecamdi2odseorssat ed
description is to be understood as not supersedi ng the broad description of
the draw ngs. hi the drawings: Fig 1 is a schematic view of the four stages
of container handling at a wharf; Fig-Z-is a perspective view of a

tw st-1ock handlLi ng. apparatus; .Fig.3.is, side view of the ratus of Fig
o B 4 is o pfi b rvian a7 syl tisk it dote A RAIL! U,

vi ew of ao¥hesdrthOHistIRBk Ral@hnk AtkeHBYiES Roriubéin the bpmrstey $iE 29ne of the

tw st-1ock handling assenblies for use in the apparatus of Fig 2; Fig 6 is

a plan view of Figed sennleevigw ofithe devicriof Frg s a side el evation of the device
of Fig 5; Fig 8xissan end.el evat | . iice of Figh;, Fig9is a
g](,g[% 154 S?c{]ee%a%aﬁoﬁltof 3 d%(/lcé H?kagﬁé

schemati c persp Ve Vi of an” engagenen vice and drive systemfor use
in thesdevi ce oFigh g abienffieRsaticofansddichsfiFigspl an vi ew and a perspective
view of a variation of the device of Fig 5 (the draw ng. has gleien sinplified
for clarity) i nE&r%’é@e@Ph%anrpeé@Fﬁ%iVH@VQfﬁ?P’éﬁagﬁ@?ﬁégf’ﬁ@ aphEri¥el | cabl es

or |ever SS}%%&I??Ar%Egﬂl%PQVig%gfﬂ:iﬁ%k or deck-lock type twist-locks; Fig 11 is
P a

a schematit an view o urtfér alternative to the device of Fig 5
i ncor porating aFigeu6A aad show aplanaiewnandea parspectige dewiod @ vafiatzorhaf thh cone

type twist-lock; Fig.12 is. a_pe ecti iew af .a cradl e of the apparat
of Fig 2 deicp ofFi 5 Uhegraming hanpes el ied or glagty) picgopsating n aAataBy o de
el evajp on o rdrREmGH g Bﬁg. Jes drlleverh BfsodiaRdivit Al BclRoPESRIBEL b Vi ew,

plan view, front vie e view of a storage system form ng part of one
of the twvastlodkk handling assenblies used in the apparatus of Fig 2 and

AT R AR e s T LA
mani pul at jRBmdRNiInGQ 168¥er Bl 8% 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 is a plan view of the cradle of Fig 12;

Fig 14 is 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 Fig 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 5;

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  Detailed 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 17 is a plan view of the device of Fig 16 showing a twi st-lock in an
initial position and a rotated position; Fig 18 is a side view of an

adj ust ablwoj2am/2e71use in a variation of the manipul ati eacTda@eles@oofssFi g 5;
Fig 19 is a perspective view of the device of Fig 18; and Fig 20 is a side
view of an alternative adjustablejaw for the mani pul ati on device of Fig 5;
Det ai | ed Description of the Enbodi nents8Fig 1 shows the various stages of

unl oadi ng a container, 402 fr a shi eck 408 [ tw st-l.oc andl i ng
appar atus 10 thal?ll ar@%@%sge‘é{’r?g%}ﬂggtaeg'ﬁfl&isgiéﬁr%@%flﬁgﬁ & Wﬁncé%)ﬁr%err l§1Qgsi ngs
404 of thefrshipRIG 686K 6f ddBfairePPor the@hipl desk 408 0TiEEwAR A0S s2®, ara uwdaar f - si de
crane 406 lifts the top container 402 froma vertical stack of containers

on the shite ladetke slmgpingsentaipestd0R degatherdp thervertipabyiadko Ingxgerdn difidthe opi ng
cont ai ners e [ [ C r ' top
cont ai ner %qﬁlgaﬁévrﬁ% %é?(dskg gélﬂl%geé% }ntgtglﬁte c?%ﬁ éb%:%éﬁ al?%%rﬁr eljr?}aéaa%%éj??mar e
first rsel ethsésvdricontaineein sv@rentivhabinader iand sentxdmwéth tthotopl conaime402nd renmai n
with the top container 402. In a third sttgge, t.he crane 406‘)¥lr;r11])2i/r s the

cont ai ner 402 acRdsBird Haseihe FarmtGq mpyesitae pRnigiper e dors e L1t ock
handl i ng aiB?@éiﬁBﬁlfl abQve %%st\%%@ﬁ ﬁéﬂlﬁfng‘hgﬁarht%s § .e'i*hé eNREiRE ANLiQ dhdpe apparatus
W St - ic n t

10 and the ocks ext out o e respective [ ower four of
t he cor nerlowasidrgt he4pparaus €0 embthe tvistiodkh 40 whichientend 0Robthemani pul ati on

devices 14 (as.wi)Jl be described in.nore detajl helow). Once re sed, the
i 1< T oc KESREEVE et BTG S Go<r BPPADA ot Tepased it e pbitn 4B o
re- usq pandybhpuaRRRaakidss 14 Gad Wil hiedbsE8R YN nforé BESI B8o®).f kO cLeNkRL ner .

In a fourth and final stage, the container is then placed on the back of a
truck 410 twsgsttlpeksereaihen didéhargad tpiackepgctiye sigrage systeatl i €orgeruse end thed i s r eady

to be transported t.o.a desired |ocatian. According to this system this
whol e oper P8, Sﬂ& Sglé:n ?ﬁ%ﬂ%ﬁcg © %rrcgﬂ{élrgfierator I n the crane cockpit

412. In the arr anGEOBRMH ash®w siaBe,thg cdntaibfieis BRAPIREASn Ik baekloPeaher on the
wharf. In an alternative arrangenent (not shown), the apparatus may be

suspended 4 by the siane AR, se pickediup by ristaddlagarsierand iappdy (o be FrsspRepd to he
appar gkus algesﬁg@ lo%gtiéﬂ? V&&o}cﬁnéjfy t%%nsyg\éefnt] ﬂﬁp%hglre £?)B&‘ation 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 in unison

20  with the crane.

It also should be appreciated that the operation may also be done in reverse. A
container being 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  to be secured in place. _

Figs 2 to 5 illustrate the twist-lock handling apparatus 10. In general terms the
apparatus has a cradle 11 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 device removes or secures twist-locks 100 with respect to the

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



It al so should be appreciated that the operation nmay al so be done in
reverse. A container being | oaded onto a vessel is first placed on the
appar at uswoQpoon2er7e t he tw stl ocks received fromthe stecagasysgnesslo are
fitted into the corner casings under operation of the crane operator. The
container is then ready to be lifted onto the vessel to be secured in
place. Figs 2 to 5 illustrate the tw sf-1ock handling apparatus 10. In

general Qi thd 1 APRRLADYFelR Ty FSRLbGwbin W flhibadliPdnRd h@GEI Ve the

shi ppi ng cont al a series o I'ng assenblies 12.
I n the prewoege mase, these assenblies are disposed at each corner 13 of the
cradle 11. Each_assenbly 12 includes three main conponents; mani pul ati on
devi ce 14, a guFﬁ@g@%%ﬁﬂeﬁ upders &OEIFBP%{@%O%%?%WFG@“H? ‘fﬁ%‘}bet he

mani pul at mgeg‘%iﬁ?ﬁéﬁg%% &fthégfﬁ#&ﬁ&s fd%%ﬁdrkﬁ?ﬁﬁ. 100 with respect to the

corner casing hi ppi ng ¢ al ners 402, e storage systens store
t he tw st -1 ocksFighSlte 8tshew dld menipskbombgvideckidmving s twiktalokls 40@ tlispesad t he

i pul at j,on.deyj ces.and .t t .obt ai bet t
inderst antivfi ot b fvidainPGAE & S HER0E R0 bRvne s BadulrbRL. Shestees: i noi pi o
conponent 57 gat bEnERRHAl Uord the Bhs8PhR: aﬁilﬁteﬁéll latdsi Bsthax 19 Sisaoverh iR

mani pul ati on devi ce 14 havi n%ga tw st-1ock 0 di sposed therein. The device

14 i ncl udbasepiateyané mteroomesttheGideplaten22a Qreesaf the ends pldtes @iotishowaines 22 t hat
extend upwardly fromthe. b | at e _and end .pl at.es. 23 that al so extend from
the base %fggg éXS %rfrpﬁt?gwgﬁlﬁlﬁ%g? WHEPILOF o}glfg‘g{ &IS‘%]QCE‘H?B’ eé?o‘fel%}én@nds pl at es
(not BNOWd dutloff BgistertvitiBtht efianihiddtionydeviceghudes an aperture to allow the
twi st-locks to be noved into and out of register with the mani pul ation

devi ce 14. The Hesdwvicealsoonelides apagnegr COEIRENDAN WPEHTUPPORPIER upper

support p of 1.4 LS - g% . p | ate 26
whi ch sup%%%ot?ssglg)or Or{gafgﬁﬂglog%gg%ga&éﬁﬁ%xgbﬁgéla \/\Hlﬁlg h%}mlgoéir% %alﬁga%%’k{)o engage
and r ot at engagtmaedeyios 27 ohich(S afnhngdddeo tngage ahdrkste 400wérpoeitets 403 6f3hé el ease
fromthe cantainer 402. The upper. support plate 25 is |ocated at the top of

the i nner MiFigReksAP04p gash éte defessediony s conipmend0 dhi wiper SPPPERRIBES of t he
| O‘Nerl'ﬂoorfS'I%téa%EﬂﬁftoélgPth%%ﬁér A8 incHifes R BSEmIrE a8 BdAted formoVabl €

relative to the housi 20 in the direction o e axis of rotation of the
engagenentecelpivofdhe Bweanpdrtionhel0d ef ileawist-ladksi#®0i ncl udes a hei ght adj ust nent

mechani sm 29 t te i%rllelzr%vavinet &F is r}ﬁ"&%ﬂfe rce)lfati\t/eh t% tilg ﬂc%sir];gr f(ﬂ% tﬁg dllrgctg% o?ﬂleUSt ed
axis of rotation of the engagement device 27 and the device 14 also includes a height
adjustment mechanism 29 that allows the height of the inner frame 24 to be adjusted
20 relative to the frame 20. In the illustrated form, the height adjustment mechanism 29
takes the form of four hydraulic piston/cylinder 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 illustrated form the distance between the upper and lower plates is at a
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, indépendently 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 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



relative to the frame 20. In the illustrated form the hei ght adjustnent
mechani sm 29 takes the form of four hydraulic piston/cylinder arrangenents
30 i ncl udvogo@ieecoms 3 1 that are slidably received i n eghriatdersnoB?s These
pi ston cylinder assenblies extend between base plate 2 1 and a | ower
surface of the |lower support plate 26. In the illustrated formthe distance
bet ween the upper and |ower plates isl@t a fixed spacing by virtue of

struts 33. 1t should be appreciated t.hat,, n.alfernati grgg' nts the

| over suﬁﬁﬂ?’fl"%f’g#‘g?lﬁ’@%&%‘ﬁﬁﬁnﬁ’ét BRSSPt Pré’flwes?éﬁ%féégﬁdent il{yﬁaof t he
upper suppEstr etAt IR wilkredpest t8Wie flei ght adj ust ment arrangenment. The
engagenent device 27 has an upright U shaped head 34 and . a drive shaft 35

that extends ddig@shelvyone ofithe didvesysters 3§fcopneetettiad respegite e ih t he
| ower support plate.26. e driv haf i J . i stem 36
that is g%é?ga@{‘%%}ﬁa‘?vé°"isr%8§$‘i°“g%9%‘?‘? SRS For R TIMGHGE o il YS! ©

syst em 36mid $niee Gained4tia vancihd engigehatteicofce ITds loouted, meppshbwpl ate 16 and
t hus both the drive system 36 and eng

: : agenment deyi ce 27 Q above t he base
plate 2 1 and dhe driseghtteradpasmndbe @Wé@tﬁﬁ?’i’féﬁl r?ﬁ@‘&tﬁgﬁp‘l“a‘aj ust nent

mechani sy Z%tivg- B)ero%{t% Yegpé%l% AV S&halis 36N Pl@to‘ﬁyﬁﬁh@& 4&hMly 3Pl ow with

respect t6 Fg ows one of ‘the drifve systens 36 connected to a
respect i wetard byfthé hedreaigagiemendt sdewn)cds hgdranhic boepB8drTheessimifly 33%  For

ease of illustration, the housing .20 and i npner franme 24.i,n ich the
engagenerfblafeselegively yadatp 8&?&#‘%@ 39 QF@HM e.q_mlrﬁ’éleﬂtts ioiggles}\{\?glc 36 is in
the figr mt&ﬁsé.%&' S gﬁag&é %@E%eg?%? 6176t Xis&?g;?@ﬁ%nt‘ Wit RIS @lrhef Qadifg 1o at e

respective drive s 3 prston/cylinder assenbly 37 is actuated by
t he hydraul i ¢ plrniar dispiacementriy contrallpd wiazu b elekirivakenggder BRdinkedtmbl y 37 is

able to sel ectivel tate the shaft, 35 depepdi n the requirenments of
t he partisgﬁﬁé\ndfwtg?liq @@8@8"%’?’ lgglgcgﬁg'g %rr@?}ps)‘of, or di sengagenent
with, the corngp oashiNtheftOd no Aerhidnatisiaid 26 EsEfistilscke and 504 fegaitvia a an
el ectrical encoder 39 linked to shaft and controlled by a programmuable

| ogi ¢ contifferkhterystems Of twishlogk hevedieen devdlepdds Trost-locks may bosrigeossethdar d for
Stk S (TR SR AL s Do

egori se ree mgj or categori es:

deck- | ockgfferghidwhRabsksandvined ihdant@snercasihg But btteseisdhiveatifferent wi st - | ocks
fit wwth a standard corner casi ng, but otherw se have different external

geonet r i extemal gopractries prrherg designedtia retatgidifiere R AMONAR RTle6 oL se from or
engage with, the corner 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 incorporate 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 described in greater detail below with reference to Figs 10 and 11.
Deck-locks incorporate two rotatable journals disposed on upper and lower
sides of the body casting of the deck-lock. When a corner 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-



engage with, the corner casing. A further significant difference between
these three types of twst-lock is the specific arrangenents of their body
casti ngs woadoeam2pemti cul ar the configuration of the m decegimmsA0r2sef the
body castings with respect to any relatively rotatable journal portions
that they possess. It should be noted that both deck-1ocks and m d-I ocks
incorporate a pull-cable or lever to +ptate the | ower portion 405 with
respect to the body casting of the tw st-]ock 400. Furthernmoye, hatch cone

type twi stegiachly afahe bodseasinagrach Tatds. themud ragion 49¢ of Y5eFde t he
hatch con E mani pul ati on
devi ce 1431%23%5%?%4 %Il)rﬁ}zft p?r%%ﬁgéq %@%afcfﬂvgﬁ ﬁ%a‘ta}#ﬁg‘?ﬁgﬁ??@?gegf es and | evers
which will be dasaid-loek ihoogtag ey hdee anly dnelrotatabietjbumelf whieh eedispostd gs 10

and 11. Deck-1ocks, incorporate two _rotatabl e journals.di sposed, on. upper and
| over si de®ayEPREidsOdFhehagdyicayings V{’]ﬁeél HEUREY %ﬁlﬁlgq%%a g ‘@@Pﬁ’éﬂ@%ﬁsi ng 404
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t he tv&st?{’%ﬂéﬁﬁ?é’%ﬁg eas gﬁdlfu%%%&tﬁheggén?ai ner Qt;&tﬁe%gergd 34 of the

engagenenbodjesastieg 2msiire rotatedpbuettthis calmt bewehicyasinrihe head 3didhet he upper

journal is integrall) npect ed. IS I | operation can be achieved
irrel eyan?n%‘geﬂg‘gtai‘?g%e?ﬁﬁg? P?‘ﬁﬂn Bg&’f? H‘éel%éﬁtfe %gl?alnheé lscpgﬁ%%}gnt r n‘in§ on the
m dr egi onfhh A7 ddir ARG heaRHE? APp&HE pRed 25. Tihdtefdr?, totrblgaseiatnideRicR froAD7 of
the body casting nay be seated on the upper support plate 25 while the

twi st - | ockcongainen 4k e upperdupperdplate 3 mestrherlgwered by yhabsight geiuptaens

when B copraiecizn Aoz ShaRTts Rl RRYPRY s o3 heBl nd i Binoet 1 10

mani pul at gRageavttRvebn thélc@heehsihg 400had thetupperuppsrt platerafal , the entire
body casting must be rotated, but this cannot be achi eved by the head 34 of
t he engagenent Yalikedeckslogks and pud-dodks, Rtch epneqatcamly bed {9 BoBht ai ner i s
pressing .M i i _ g6 Bicke
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pl at e 25 lwdkinghever oiishatbebytotbeactuetedhiSoad) typdsnefitiatchrcoang dke niidA8cksp a

hei ght h that the ni i op_ 407 i | onger .hel.d in frictional
g agbirenF I BE FIEATE) BYRcieab AL e FORREEL N 0m CeRSDERY S00Rt e 25,
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containers r each other wthin the hull of a ship. Hatch cones
may i ncl unhesamelmoariniengt deek-dackehi ch needs to be actuated. Sone types of Hatch
cones, like md-locks,. can only be relea by the head .29 of it.he.
engagenent devi é&cwgﬂ&ﬁlys H’s‘bgéntﬁéﬁfnﬁ%eo%é‘“ﬁ%gk irbmm a Cort Casifig of A shipping

container, the twist-lock is located over the manipulation device which has a support

20  plate 25 and engagement device 27 selected to suit that type of twist-lock. The twist
lock is received in the manipulation device, with the lower portion 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-
lock 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 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 on the support plate 25, the lower portion 405



t he upper support plate 25. Hatch cones that have upper and | owerjournals
are released in sane manner at deck-1ocks Accordingly, in use, to renove a
tw st | ockofo@m2s7aor ner casing of a shi ppi ng cont ai ner pctrha2besio®i2zsBock i s
| ocat ed over the mani pul ati on device which has a support plate 25 and
engagenment device 27 sel ected to suit-1hat type of tw st-lock. The tw st

| ock is re ved nani atlo devi c th the_l.ower rtlon 405
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devi ce, Ilca E S portion 405 to rel ease the tw st-lock which
5t P el o SHE - -
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such as t ustra ise a slot. A

mor e COWp|tx91>St R;hhne@wsm&sﬂyﬂlsail@geﬁ%&lmlcbﬁfekeashigmstlselnmhé hnludtmkdl ocks is
shown in Figs 16 and 17. Wen_ | ocated on the support plate 25, the | ower
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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-locks. 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 pull-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 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 support plate recess 21 such that



di fferent anmounts and accordingly the upper support plate 25 may be
configured differently to accommbdate the correspondi ng range of notions.
As nenti owecdo@mwey ni d-1ocks usual ly incorporate a secegudavzodsnokisag
means, normally in the formof a pull-cable or Iever that nust be actuated
to allowthe journals to twist. In this regard, Fig 10 schematically
depicts a mani pul ati on device 14 (w thl3mst parts not shown for clarity)

i ncl udi ng | ever ~actuation, means 42. This particul ar i pul atjon device
i s suit ablVEeR3HaFEE&oGy EYHeH‘@@E?qC@fd%gmé{?fbmﬁ? -Q%BRWPM&GP %"}ever

act uati on ,pRas He&ley 968atord MERWel & 1Rl MGV dnBdeh barstRBIRHBIN tné3 mount ed
on a framework 44 fixed to the device 14. The piston/cylinder arrangenent
whi ch is despegivelppreheasing 404epplacmove bowdhe shipmug tenteiverf403ur ed to extend

Fover -t ospect i gyt THAGRR 5 Fioch 5, o PeembBO R mbBBeD widE e i o1 ock
or deck- | Qedentb®y PetoradoIRY Ry thiie1diRath vihe®io, bh isERARGERBR] thdeippge 27 to

rel ease the twist-lock fromthe contai ner 402. Referri.ngmnow to Fig 11, a
si npl i fi edunmoritlata 26fo thestarpgresysteuphor Theguideassanbly ISHBoRdGsrcraski‘lg | ever
actuation Jreans. 46, no ' .upper . 5. This
parti cul af%ﬁ%ﬁ gﬁ %ﬁrﬁ gg\@{;og&? 121 fﬁ%sldfté%{) é)%lg %Flvggoeéu Wﬁ%’ﬁ@ﬁ%{s&-ﬁéc@% ﬁrét%t ype

twi st -1 ocksd offihd diper appert plite 26C THatwierlotleed (s 46 micvké slohp thef atlsndby a
rotatably mounted arm 47 which can rotate through 90 degrees _as_shown. The
armis spepiguirsEdessharsmiconmsising st apd spcond pastprads 420 gownHa Fag ekt ends
into the . ph-at . e’

twi ot Pock FowA yEHESE, SFF Fnd plubitd S RRRO, P hE SRR MRS, (e

| ever act padvidetramsiatisn dba swist-hvek aidng theadadh4 ¢ onen ogosbediratiathedthat t hi n t he
respective corner casin 04 and renoved fromthe shipping container 402.
As best i[PF?Yé“iqdé’(Yégeﬁ-W‘tg}‘%’smﬂ o 4, the each assenbly 12 includes a guide
assenbly 15 to mgf&bln% BhtidicVice! 196K BePusBE af §9ah@ aloBE ulit 3EhAr ged from
the upper support plate 25 to the storagé system 16. The gui de assenbly 15
i ncl udes aotjnaaionadtlf the getiefassamlilyd5 pad the s@agestysiem 16 irFfhgslGtiated8)

operative to gquide.the tw st-1ocks.onto ff, the upper support plate 25.
The t 'st-f?%ﬁesge%@’&ﬁé°ﬁ%wa’ll%ﬂrk‘ﬁ‘é%@ %gﬂ?gmﬁbfoﬁghﬁ(ﬁﬁgﬁﬁg 1thpnschani sm
conpri si NGnd id burdd e HEeAAk PUSHhiEPH Dedt FustBRWIN FibsAi2Gnd 13nd 5 1 shown in
Fig 3). The second push rod 5 1 is fornmed on the storage system 16 to

provi de transl aFipi? spws thewradlel 1dokhigh sriygpielly madd Somgstachmgmbeispodi t e

direction ilgc(fu&ers] Bhse 52 and sloping guide members 53 which are arranged to guide the

shipping container 402 into position as it 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 further four manipulation devices 2 are
provided at the mid region 54 of the sides of the cradle 1 1, in addition the handling

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 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 positioned on the cradle and the crane 406 is carrying the

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



provi ded by the first push rod 50. Wil st the mani pul ati on device 14 may be
used as a stand alone unit or in conjunction with the guide assenbly 15 and
t he storaye wyzem 16, in the illustrated form it is desrgurosio1ise

i ncorporated as part of the tw st-lock handling apparatus 10 and is secured
to the cradle 11, which is best illustrated in Figs 12 and 14. Fig 12 shows
the cradle 11 which is typi cal |y made-f4em steel nenbers and includes base
52 and sl opi ng tgw de nenbers 53 which are arranged.to i de the shi ppl ng
cont ai ner @5 i @%@%ﬂiewwoagamgs i%sstthowﬁé?fé@eaﬁﬁpsctfwecr%ﬁﬁaqcaP%

typically byyawqlae i gfegp% gb@%\@%&n&}he cﬁﬂﬁlﬁré‘ﬁéﬁ%ﬂ&%éréd &PﬂBHP&EFed above the

ground on a nunber o e apparat us e configured to
recei ve twertsnly bteggaehtheiwieis frimewerkevasad yilt, ml]ﬂangm a peteitiablyhiengerbns t hi s
case, a further four manipul ation devices 2 are provided at the md region
54 of the SPY8 of the cradle 11, in addition the handling assenblies

di sposgd at eachpekiokdlR s@%ﬁ@ns oiﬁ@ne @&ﬁ%%&@%ﬁ desigfdaq¥Mold kg 2 - Al so,
the gui de nenbers 53 are’adj ust abl 0 receive nultrple containers. The

\(/:\Ar1 adl e f urtwisedockenbhé @é@nuakﬁp@rbﬁqiw@ ﬂl:dultstr@thd)wmﬁlgtlé, fozoh ot qf@@dcassmhb« Pg
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of the Créfgédecwﬂtﬂbdk@@ro‘!‘x@ﬁtbﬁtgb@ﬁto th@.%pfabﬁ(ﬂilzﬁed% bheaeviédsad) 6o cradl e
sections, each section supported by its own |egs, each |eg having a

separ at e SPeIAEYdainTERTiNg thertwisdesks At theyaedischgegsd drom thefdeviges thnt ai ner s
b

cont atdors i vaPp R AlEmE 3 Gh BB 8 pRUARS ot S SRRl RATE |

wi || provitdasteks. nEadhcracl«t 5\@1ﬂcﬁﬂpeﬁppeva1&mmeamﬂsr(s7 &3) hahb@st seenadhFige

respecti ve cradle sectjons. |f . the cradle was inte f ramewor k, and
the cont ailAEtkat B@Saach&néﬁéa Wnﬂat?fe%?@tv’éﬁt{f?@mry egWﬁ‘?j’g kheraglfe whol e

framework s Wlﬁo%& al RNl Gl AR PRIHSY C%}"’Sb'vb’ln&%%@{eg%} Ot?ﬂgﬁh&ﬁ}ef on. The

storage systens t he apparatus are each desi tiple
twi st-1oc Ioperaff@eoi’sryeﬁoeﬁﬁtd&lmma stleadedrack Bﬁaﬂjaamsdha mil§-#Yofithe ghlem part of

Ca R AN SEOThaLeh S oL, ALY SLion deyice g of that
P22, 25 TR} At A SRkl G Cphckocks o
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
removable 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
the next available rack, thereby allowing the storage system to automatically utilise all
of the racks in the system.
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 iSA, 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 1s 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

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



The storage systens 15 each conprise a plurality of racks 56 shaped to
receive tw st-locks. Each rack 56 includes upper and lower rails (57, 58)
as best swenoeagn2ki7g 15E that are spaced apart suffici enPcy/Amorsaoeisse a
tw st-lock therebetween. The racks 56 are nmounted transversely on an

endl ess conveyer 59 which is able to rotate under operation of notor 60 to
deliver a selected rack 56 adjacent thd5rails 49 of the guide assenbly 15

associated with that storage system 16. \When in position he lower rails
58 of the P&XRUZRRN g?‘i’ﬁfr?é’gqm?q’?trﬁ]a?t?@gﬁéavc\gftyt%gm??ﬁﬂvﬁ‘l‘ﬂsﬁ)ﬂc i device so that

the tw st-hockswean nove freely between the rack and onto the rails 58 of
the gui de assenbly under the influence of either of the push-rods 50 or 51.
Each rack 54 mayhnaissthemppartuan(etowvs fdraemetedhandling dfitheriwibieloskstEBm t o form a

R 2 eI e i i T A
when a 51 acdan e doh@hutbmafiddlgdRdnsettidh @ftﬁaawg%;ﬁté MAnRHEMLEE devicks 148 (g1 t her

full or enmpty. In this way, the systemis able to index the next available
rack, therreplpceablesnimpgneni@ass gichge thasyppent platedd oeaghgsmdny davice 2ékinal | of

the racks jn_t S m  The 1St -1l ock r bl.e Ve n he racks
and the rat%l'f %pp%?at?%gdﬁ?us% aasﬁélﬂél&s&ﬁ%?%%?}éu |%aélrfp§/19pg§%ertg§ltg%eg#rods (50,
51). As basfistiddkus tégdt@dd,ithe fpparabm0 édptbesaablledtisdugh @itk Bydaili praaint ed on
a sub-frame that extends above the storage systemthereby having access to

al | of theOtwihish astivakes thedrvesystgar 36 19a¢ thepush redsd50.151)+ Riisican bgdene éd f or m
the stgra I I 11
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of the cradjaeegchasppacatuake t he apparatus nore conpact. In anot her
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i s provided and QRStHAHsHERY 2 tﬁ&?ﬁ%fﬁﬁ?ge Vi o @t ays that 4 2ble

t he/ eachngj, ppd.aki i %ﬂe’fﬁ? r P to transport
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the apparatus 10 through a scanni ng systemor by manual input. Once the
type of  apparatus 10. New devices 14 can be developed as new types of twist-locks are brought

onto the market. Altematively, merely the engagement devices 27 or support plates 25
are interchangeable to suit a variety of twist-locks.

20 The apparatus 10 may 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 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 b;;: 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 PL.C

when the type of twist-lock is registered with the PLC.



twst-lock is registered, the apparatus 10 can be controll ed through the
hydraul i ¢ pl ant 50 which activates the drive systens 36 and the push rods
(50, 51).wéhves/eavibe done at any conveni ent point suchpas/Aurodshw1assane
cabin or by a hydraulic control |ocated adjacent the apparatus. One of the
many advant ages of the design of the apparatus 10 is that it is able to
engage with and operate a variety of twgst-|ocks, including hatch-cones,
sem -automatic tw st-locks and m d-1ocks. |t can do this via the

i nt er changeabl e ¥igF 5§ to Zdkusfppie & firtheraisrpativarviersioraeiithe ergapamemhdayécedevi ces

11 h | | Lt h
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be devel operhngs ofemsitiygastoof tw st-1ocks are brought onto the market.
Alternatively, nerely the engagenent devices 27 or support plates 25 are

i nt er changeabl e thy Fgpgemendevies 90 &F showndp FiasdRend tReomppiapse phrality phy be
desi angd SHAL of diindRNS il HbHEM GBiivech BF ABARICHRN reflENES Bk, AN/ OF
t he upper support plates 25 are nanual I'y I nt er changeabl e. ter asuvely,

t hi s pr oceBxhrodyhdmhanmsoiPedre dprithg Ioaddid dohes toibebiatedainta theiexktegd&d/sdsetionwher ei n

t he mani pul ati on devi ces, . en ement devi ces or support plates are nounted
in a maga ﬁ@OBPngc?rP%l%‘?gﬁg g&%Wﬁ’é P qlmvaﬁ%(i{lp%gi)%ﬁé%ceﬁ%éﬁ b fameedout  of

engagenent wiich s §ReaRE R RLNVE thehREABEL. Yyvith Mhis ~R5DERN TR Hulifs goNt rol | ed

through the PLC by the operator. I'n an alternative arrangenent, a universal
mani pul at i way bexsitracted mekaly by farsing thitwist-loclabgainst theeatie 66 bbthediolunamsei2t  t wi st
| ock onetries different,anmounts rotation. Ln.one form.of this

arr ang ment, t hﬁgﬁ%%%mﬁé_ggWEén h?cﬁ fhsrepeagement gﬁ‘flﬁ%g%f)‘?@plaﬁé@k rat her

than a devisenRinbet Xshdt pENST PPositdsiBeiRmbERIT2! BRifiHe R SR Sld-thock

di nrensions. Again this chuck may be operative to adjust under control of

t he PLC whdde mpmbery gee asustafiasin lengik sp 8s toeadiost for adjustineht ofwtipthe. depths 18 to
20 i1l ust r&}(ﬁhgwfl&{{lhpﬁlrérgéegﬁpati ve version of the engagenent device 27. In
e

both these torns, engagenent device is adjustable so as to be able to

cater for a rangkcoofdihgly,She Hexigsalddds fof RtoRAG@UETMAt-106vha@lififofs shown in
Figs 18 and 19 conprises, a_plurality of colums or elenents 62 that are

moveaPe DROPIRIRES B3t @k beingdepdsn @r anloaded feora shippigk cPBAINCEa cHicHPPBEIS c ol umms
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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 to
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 example; the system may include electric or pneumatic actuators rather
than hydraulic actuators. In another variation, the entire system may be movable as part of

or carried by a vehicle such as a large truck or a vehicle running along rails at the quay.



By noving a portion of the colums into their retracted position, a recess
64 is formed which is operative to receive the twst-lock. Wth this

ar r angenmew,2oadne4el ums 62 may be retracted nerely by Poraiugosidoess

tw st-lock against the ends 66 of the colums 62. In the enbodi nrent shown
in Fig 20, the engagenent device 68 colfpri ses a base nenber 70 and a pair
of opposite S|ae menbers 72. Bath a;e base nber and %Pe sid nbers are
ad] USt abl SR RE¥igss thes e Thase AP BRY B TS PRTITBI ST ERKIGL h and
the width RAGER he design allows for autonation
of tmnst-F%g${%§ﬁ5?§§3ﬁ3%é§gntalﬁg?g%t F%are bei ng | oaded or unl oaded from
shi ppi ng containers. The apparatus reduces cycle tinmes as conpared to

exi sting practices that have manual handling of the tw st-locks on the
guay. The apparatus can handl e high through put of the containers wthout
requiring intervention by docksi de workers thereby not only inproving
efficiency on the wharf but providing safer working environnent. hi the
clainms which follow and in the preceding description of the invention,
except where the context requires otherw se due to express |anguage or
necessary inplication, the word "conprise"” or variations such as
"conprises" or "conprising" is used in an inclusive sense, i.e. to specify
the presence of the stated features but not to preclude the presence or
addition of further features in various enbodi nents of the invention. It

wi || be appreciated by persons skilled in the art that numerous variations
and/ or nodifications may be nade to the invention as shown in the specific
enbodi ments wit hout departing fromthe spirit or scope of the invention as
broadl y descri bed. The present enbodi nents are, therefore, to be considered
in all respects as illustrative and not restrictive. For exanple,' the
system may include electric or pneumatic actuators rather than hydraulic
actuators. In another variation, the entire system nmay be novabl e as part
of or carried by a vehicle such as a large truck or a vehicle running al ong
rails at the quay. Sensor devices other than those described nmay be used as
are known by those skilled in the art and as are suitable for the rel evant
pur poses. THE CLAIMS: 1. A mani pul ati on device for either securing a
twist-lock to a shipping container or releasing it therefromor both, the
devi ce conprising engagenent means operative to engage and rotate at | east
a portion of the twist-lock so as to secure the twst lock in the



shi pping container or to release it therefrom 2. A manipul ation device
according to claim1 further conprising a support nenber disposed above the
engagenenvorme@nr4ohe support menber being arranged to reraveersantssuppor t
a md region of a twist-lock whilst allowng a | ower portion of the
supported tw st-lock to project below the nmenber to be engagable with the
engagenent neans. 3. A nanipul ation dep ce according to claim2, wherein
the support nmenber is in the formof a plate incorporating at |east one
aperture dgHOUWLA{MShe | ower portion of the supported tw st-lock to project
bel ow the plate. 4. A manipul ation device according to either claim2 or 3,
wherein at | east one of either the engagenent neans or the support nenber

is movabl g in th@nﬁh?ﬁﬁﬁw&v@e ohatpxbgufhg bowak ik toh shippingREAGAMENT
means. 5. A nmani pul ation device according to claim4, wherein both the

engagenenor Teieasing drtbierefremsuhot; therdswise comprismg gppagement meangioper@five e of t he
axi s O% n 5 (e)l%g%tg(é ?{1‘%90];‘[&% g? %e%Q%%%fn ,nc;[f %r%g&g?thlo?% 562 B LA ﬁ}te't&ﬁt AW i Bhe

accord er cla e engagene means i's novabl e

rel ative tiippiigconipiper ér toRsibe it thereftémdi rection of the axis of rotation of
t he engagenent neans. 7. A manipul ati on device according to any one of

clains 4 2o 6, PunampHatimesvicsiaseerang i seimddyrthecomprgie asuepIhgement
q . P > A
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mani pul at teoeiveland suppactaanidi ragioh of & hwistrioék wWhilst dtowiog atuvwes pngica dfdlksi ng
wherein the inner frame is disposed withjn the housj .and novable rel ative
Lo t hid noBPAKSd FVERCHIq BRI ohFIRY theBemarode cRgHigpIeane EReAEEaGenent
means. 9. A.pmni pul ation device according to claimsS, further conprising a
hei ght adj ustnent assenbly operative to nove the inner frame relative to

t he housi Bg i n Ameardpulatodn dewvicefacedrding %o slaph 25 wherteinothe efpporienamiprageient

ad; ust menibededng FGrnSEpoRE R Ea ot rerpreenag it iolp ekt B 11 A
mani pul at gl@,pog&y@vﬁg_lagggﬁ%fégt Belovrthé ppite. of clains 2 to 10, wherein the
15 4. A manipulation device according to either claim 2 or 3, wherein 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.
5. A manipulation device according to claim 4, wherein both the engagement
means and the support member is movable in the direction of the axis of rotation of the
20 engagement means.
6. A manipulation device according to either claim 4 or 5, wherein the
engagement means is movable relative to the support member in the direction of the
axis of rotation of the engagement means.
7. A manipulation device according to any one of claims 4 to 6, further
25  comprising 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.
8. A manipulation device according to claim 7, further comprising a housing
wherein the inner frame is disposed within the housing and movable relative to the

30  housing in the direction of the axis of rotation of the engagement means.



support nmenber is interchangeable with at | east one other support nenber of
different shape to accommopdate different types of tw st-locks. 12. A

mani pul atworzo@eeuare according to any precedi ng claim wererTaUGs®1258
engagenent means is interchangeable with at | east one other engagenent
means of different shape to accommodate different types of tw st-locks. 13.
A mani pul ati on device according to anyi9ne of clains 1 to 11, wherein the
engagenent _means is able to be reconfigured to acconmodate different types

of twi stldcks. THMAMDHEHPHAPUES 2r50HERE OLIaRLS AHithey coBPEEE mbemhtwher ei n t he

engagenen S 5&@9% . i : SIERS iDYahl.e between
a retracttgld and é)%ten gzﬁ%gégﬁv??%%@g%@%\lﬁéer@%n a ?azlgéggﬂlg%g?sg??ve 0 recei ve
t he tw st direction of the axie df mtatioatof Het éngggeede ateads.ar eas of the el ements. 15.
A mani pul gt.i on devi ce accordi.ng to cl aim 14, erei he.engagenent neans
conpri sesﬁh' basg‘Wgﬂﬁﬂﬂdﬂl%acﬁ?rgﬂ%éo%@r%%eﬁm ﬁ’@éﬁ”tghgﬁ%u ke pase

pl at essor fdags il i &hﬁk@ﬁy&&ﬁicﬁﬁ%@ﬂ%ﬂm&rEﬁeﬁﬁ%ﬁé’s.the si ze or shape of a

recess for receiving a twst-lock. 16. A manipul ation device according to
any one ofllcl ai dsmantpylation devies ascordingtoenyage nbelaimeehios! 0, wherein He f or m

of jaws which are oper.able to griip the tw.st-1gck disposed in_ th

mani pul at PO OHYFEERCT 11 fiter ﬁ%gﬁbﬁgﬂtpiaBt‘Faffec\ﬂe@%eéé'épé’P irﬂedlq‘i’ecg ozfrﬁl)yf?ﬁf”étcedi ng
claim fushdpRito acuoRirh&dangdifRreatiypad Of twaRdbéldsi ve to rel ease a | ocking
mechani sm di sposed on the tw st-lock. 18. A tw st-]ock handling assenbly,
conpri si nd2a nmad panipuiten desiqecscerd g taiany praseding cloirecelireig theaim and a

gui de;@ss f el 1 | enent. wth the
mani pllj(?at I lggig}érg\?ﬁé%lgmfgé ﬂ%réﬁv%lg%a‘-b}eg‘gﬁﬁ ﬁg%%ﬁqioﬁggglggéenﬁgé?&%gcor PRy to claim
18, wher ediffdrére shapede aaspantdaye differantepesof fwdstkioedsong whi ch twi st-1 ocks are
able to npve whilst being stably supported.20. A tw st-1ock handling

p .
assenbl y &% def AriBapippationdericegiceoiamiede any pae gislamsddedipwers: theer
conpri ses 4 ] i i i Sk he track.
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20, furthbckeonprising storage neans for storing tw st-1ocks di scharged

fromthe ni pul ati an devi ce.or for,. obtajni stored, tw st-1ocks fromthe
st or ay‘; ng‘gns pf Hymampulation gevwe according to cialm qg, wilerem 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

20  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.

25 17. A manipulation device according to any preceding claim, further comprising
an actuator operative to release a locking mechanism disposed on the twist-lock.
18. A twist-lock handling assembly, comprising a manipulation device according
to any preceding claim, and a guide assembly for guiding twist-locks into and out of
engagement with the manipulation device.

30 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.



feeding to the mani pul ati on device, wherein tw st-locks are noved between

t he mani pul ati on device and the storage neans via the guide assenbly. 22. A
tw st - | oowohaswdi2itorg assenbly according to claim2 1, whec®AU2005005158r age
means conprises at |east one rack for receiving a plurality of tw st-1ocks.
23. A twist-lock handling assenbly according to claim 22, wherein the
storage neans conprises a plurality ofgacks nounted on a conveyor

operative to nove the racks into and out of register with the guide

assenbl y. 204. AAtWSttloﬂﬁtﬂlndhmmﬁSiBmQIYﬁsf@ﬁm@ma‘g?é@rkﬂa Mdreredn dietgede ¢l ai m 22
or claim 2 pbn the or each r kS -] . 81587 st orage
magazi ne. a%gm\gg/e{uv?m&lgrt é-ongjéﬁeﬁw%%g?slp ﬁg%gesc g %ﬂﬁ%’ﬂf&i}?g‘ﬁﬁé il?ﬁneg%{tl% lény éﬁgl[h%f cl ai s
18 to 24, wufatk.t her conprising a drive arrangenent operative to rotate the
engagenent neans. 26. An apparatus_for eifher securi ng{ twist-1ocks to

shi ppi ng @dnt ai AeMastdpckrhan gerhbrAceordmerte aRY epe plotiimsiidoglpar at us
COMPY | 81 NGl bAHbE-ANABLEE nlcfind 25 Slokif Bhisl-FRRL G0 ARt A coNt al ner. and
at | east one nanipulation~device operative to secure a twst-lock to the
shi ppi ng aanipaiatien device et foasbtairting stered ftwistrlockh onmethe plorzgeineanddari ce bei ng

registrable with at |east. one twist-1ock.myunting |ocation on the shipping
cont ai ner .f‘?eél?l.g t%#‘%ﬁ%‘&?‘&f‘w ‘geé’é‘i?r W&‘ﬁ@mﬁ ngﬁaawﬁ%{m ‘ﬁ’@l‘”ﬁeﬁ‘ﬁ’@ mani pul ati on
devi ce | Sﬂaﬂip%%ﬁﬁﬁ@ﬂ@@mﬂﬂlgst%?é’%:%é‘angfviacthé‘gﬁﬁﬁe dsseRibdy . 28. An apparat us
according to'either claim26 or 27, further conprising a plurality of

mani pul at 2&n dexitwist-loakhandling assethblyaceatting t@ 6lammad 1 awhencit the statager di ng t o
any one of clains 26 tq 28, further conprising.one or e tw st-|ock

nandl g BeERT Gt RO AEb T T eOeE P LErey e e fBkSs. "t he or each
twi st - | ock3 asseghvieSodk 08P AsbiBlyhcsatibhe8 blaibRal WheeBaHé §8ragd0. AN
apparatus according to any one of clyal ns Zg to 29, wherein the at |east one

mani pul at msaAnsempsises splueatity abragks mevnteden agprircaeuepesivedo movenbb| e

substitutig t hedevi-ce. w I t t her said nmani pul ati on device
to accomTBaﬁg§ ]gﬁod;ln% %uﬁ\éﬁfeaségﬁé%ﬂg@eﬁ%@t@%&% . 31. An apparatus according
to any ong4.0f CAaivigs-1athk Hafdl3); asshrablgiaocdriieigap pidticriclidmi2? erelfiln@3;ed to al | ow
the at | east one manipul ation device to nove relative to the cradle to at

| east 13 wowhegen the 6t rachaask s iy thedemn phatorpnyableSHOrpgs Masadift ai ner .
25. A twist-lock handling assembly according to any one of claims 18 to 24,

further comprising a drive arrangement operative to rotate the engagement means.
26. 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
20  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.
217. An apparatus according to claim 26, wherein the manipulation device is in
25 .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 25, the or
30  each twist-lock assemblies incorporating a said manipulation device.
30. An apparatus according to any one of claims 26 to 29, wherein the at least one

manipulation device is removable from the apparatus so as to enable substitution of the



32. An apparatus according to any one of clainms 26 to 31, wherein the
cradle is substantially rectangular and is adapted to receive one |arger
cont ai nerwonotem4emal | er contai ners one end of each bei mgTadj2easeoi2seach
other. 33. An apparatus according to claim 32, wherein the cradle is forned
fromfirst and second i ndependent sections, each section being arranged to
receive a contai ner of predeterm ned slize. 34. An apparatus according to
either claim32 or 33, wherein . the cradle includes danpeners. operative to
reduce i nfiaese Vi lfgst oRe ofer i EemiPr AR devighi %éowéeﬁeﬁgf%@ﬁntstmeﬁpi ng
container?fgﬂﬁggampradle. 35. An apparatus according to claim 33, wherein
each cradle section includes danpeners operative to reduce inpact | oading

on that cBhdl e Aeeppayatus ackocdidg bmartyhmmelod chirmsndo of 3G hwhepdin thecapptmiusas s on
that cradle section. 36, An apparatus as defined in any.one of clains 26 to
37 wher PSEHERS BHPY T PtlFE DRORBHPUALOLATA G TRTVE LS Rofte R ng ¢ he
respecs | Vi £ pkiedwdaivistloORbahtifr lﬁthiﬁnﬁéhﬁ)ﬁlﬁbllgihg'&oﬁﬂaiﬂeﬂe cradle. 37. A

tw st-lock storage systemfor use in a twi st-1ock handling assenbly

accor di ng32.0 anfm epparaits etcording o anytame 24 claims 26 to 31, wherein the cradle is

substantially rectangular and is adapted to receive one larger container or two smaller
containers one end of each being adjacent each other.
33. An apparatus according to claim 32, wherein the cradle is formed from first

10  and second independent sections, each section being arranged to receive a container of
predetermined size.

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.

15 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. An apparatus as defined in any one of claims 26 to 37, wherein the cradie
further comprises guiding elements for guiding the respective container or containers in

20  to 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.



