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1 METHOD AND APPARATUS FOR TW ST LOCK MANI PULATI ON-
Field of the Invention The invention rel ates
handl i ng of freight through the use of interﬁmﬂwm Mm
devi ces such as containers, flat racks and si

devices applicable for use wijh engagenent devi 3%
such as twist-locks. In particular, the invention

rel at t

i sengagaroRAB IR ATE £OR Tblsr PR BRHIER T A TN

devi ces. 10 Background Tw st-| ocks are used for

securing shi pping containers to ships and to each

tper Twi st -1 ocks are nmounted on the bottom and top
é;igéﬁLE%mﬁéﬂéﬁhtalners and thereby multiple

contai ners can be joined in a vertical stack. Wen

shi pplhgjineemioairelates thibedandingrofifieight throfigh theaise bf intdomodal

a crane the tw st-locks nmust be renoved before the
dondeasndras chbtamess, flakackst andaiaildiielevices giplieable for use with

Furt hernore, when the containers are | oaded onto a
argagathent twvisds-sheiCkstwittslbelze fitted at the wharf to

secure containers on board the vessel. TypicEIIy,
secur
oo Fln%n%;iﬂa?,ﬁgp?iv\(nggttl&}"% ’ga{zes t8 odvc\il§ g}{g ﬁe\gg?slﬁ% the engagement

R hRoritRL O ARSI *%%ﬁ}oéef%%?éeéeiaﬁggﬁuéhe

as the stevedore nust manual Iy handle the tw st- |ocks
whi ch are quite heavy and work under or adjacent

uspended loads in a high traffic area. It is also

ﬁ%%ﬂﬂﬁ@&ent as it can take one to three minutes to fit
the tw st-1ocks, thereby slow ng the crane cycle
t i me. Twist-losksidrs wsédafioo secudiog shipping rentainess th GRipk wad tegach other.
are often allocated to undertake such a task.
Twist-locks are mounted on the bottom and top of shipping containers 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 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.

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 one to three minutes to fit the twist-locks,

thereby slowing the crane cycle time. It is also labour cost intensive since two men are

often allocated to undertake such a task.
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Met hods and devices to alleviate this |abour intensive
task have been proposed including that disclosed in
PCT/ AU2005/ 001258, the contents of which are

i ncorporated herein by referemce. 5 An issue with such
devices is the renoval and storage of the tw st-Iock
devi ces havi ng been di sengaged fromthe contai ner.
VWi | st the device of PCT/AU2005/001258 reduces the

the 12 GPERH: Bl ANRS PRIy oﬁﬁﬁlﬂfﬂ%aglﬁﬁvggﬁ%a%sﬁ %goposed
igﬁlyéwéa%aﬁﬁ%gﬁa?cﬁgﬁ% PR e e o

proposed to achieve this, a sinpler 10 and cheaper
iBpATPORAteddIGTein Py BRfergBCE. ur t her advantage to the process.
Summary of the Invention In a first aspect, the

i nverAn saugwik sedhsdexicen s the katovahawtbstorage bdthe @wisb&ick devices
securing a twist-lock to a shipping container or
haeirgamemdistigapbe frofn thecotaied. MWhiliiahd @i Lo I CT/AU2005/001258
conpri si ng engagenent neans operative to engage and

@Rt thedottlePsit ofthP ﬁfdcbgrby@z &fiﬁ‘% tHeteRbvdl Q)‘f’lfluest%&%c%kg a

secure the twist lock in pi ng contai ner or

Eth&ao%?tle'ngck F? Bgtzfeg{gd tﬁéjpe%oorvta gptﬁb?%xéf iosgﬁo ﬁ' tﬁe 8ev1ce and

€ engagenent” neans,

ran d Lo .r&G Jve and su por a md region of t he
S stk ¥ B aHFliﬂ&WﬂﬁSlage wowﬁf Fopehiste thig, a simpler
az]gpgorted twi st-lock to project below the nenber to be
ﬁ@&b%!oé‘ Wipulf Prevddesivghefeadprtagaiortbe peogess. suppor t
menber being in the formof a plate incorporating at
| east one aperture allowing the |lower portion of the
supported twist-lock to project bel ow the plate;
Sunenariyof dwi dvesipport nmenber is sel ectively

In a first aspect, the invention provides 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 the 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 said support member is selectively

movable out of alignment with an axis of rotation of the twist-lock.
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novabl e out of alignnent with an axis of rotation of

the twist-lock. 3 In a second aspect, the invention

provi des a storage bin for storing tw st |ock devices,
conprising said storage bin having a housing, a floor

and an internal assenbly, sagd floor and assenbly

within said housing; said internal assenbly for

bi asi M debshd dsped, theinveatich PlodidéPWaldSzelbth RE sthring twist lock
resilient biasing assenbly; said resilient b|a5|§g :
AR o¥nprisHRRaR | £icj force to

G ioheris A For s ARV d Rk L Bl Tl assembly,

tw st | ock deyices, wherein a nunber in excess_of said

o B B e g Pebioid TPy G e the foor
%ai%ftorce %nd,consigwent!y,leadinq to a | owering of

fraids hig ypwards uging giresalient Besing assranblysgisk tiegjliens hiasingeassembly
storage rack assenbly for storing twist |ock devices
opple of pprjyiag puflicient foycenpd cakmoegmttbe maighs of oprerdeteinimeadguumber
twi st lock devices in 10 sliding engagenent; a drive

cfitwést dpekeleviceowhtreinta maiter ph excaebd ofysanf pre-aletesmiie@ number being
nount ed; said drive arrangenent capabl e of noving said

dfachofeeltd otérs6he 8id e bhdethse@nfly RQirgi 1033wty Hdhd8oor.
at | east one position whereupon tw st ['ock devi ces nay

be remel MR alPecBthel iRGSHion %P@vi&%%t@ﬁge %@16 g%le?%ﬂjs{&g storing twist

position where at | east one rack may-u

' r.di.ng..v, shifti,ng the.positi f, ..
LR B o R 5 B o Pogielesp it i RE i TpeBHgvices i

Ls of rotation.of the engagepent peans _a tw st-I|ock
TR 3 11 S SRRB TR R el 3] B ol age mounted:
mpre. favourabl e position to facilitate removal than
Rl erReeGn e carablef meawyag said rackp te disereeipositions, said positions
enbodi ment, noving the twist-1ock fromout of
iatludmgahteastionk posifon Wwhemupan v¥istrlotladevices may Heaeceived by at least

achi eved through rotation of the support nenber about
@ rackxargl gpamddddilg gositioutwheed atdedst BeSFackidal) unlvad awiss 10k

rotati on of the engagenent neans.
devices.

Accordingly, by shifting the position of support member so as to be out of
alignment with the axis of rotation of the engagement means a twist-lock supported by
the support means may be placed in a more favourable position to facilitate removal
than would otherwise be the case.

In a preferred embodiment, moving the twist-lock from out of alignment with
the axis of rotation may be achieved through rotation of the support member about an
axis parallel to but not colinear with the axis of rotation of the engagement means.

In an alternative embodiment, the support member may be selectively rotatable

about an axis not parallel to the axis of rotation of the engagement means. In a more

preferred embodiment, the support member may be selectively rotatable about an axis at
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In an alternative enbodi nent, the support nenber may
be selectively rotatable about an axis not paralle
to the axis of rotation of the engagenent neans. In a
nore preferred enbodi nent, the support nenber may be
selectively rotatable about ap axis at 4 right angle
to the axis of rotation of the engagenent neans. In

ridHt n S8 8Cthe aRB oTHRRGSH of i.
LDk 8850ie SR8 1AL o WRSHEISRN, Sl (PR o

r : e, ' | e
BB rhe ERDER A Sall R 45 OSF el MBS b ghsupor
tmﬁgt-lock %o.ﬁf Zﬁift through gravity so as to self
BrERAGSRY PF WSSt d support nenber. Said sel f
di sengagenent may be through sliding or falling from
t he SiSIBetE PReRBEt ebedimsAt maying sqid plave BRY cause shafvdst-lock to
defined by the support nenber. In a preferred
sbifb o uabraravitmseeaysm selHdisergaged fpur saidwipbent membebeSaid self
through biasing by an actuator, said actuator may be
disetigageiment alag bt thirougir sljgiivegiomfalling fidin ke sapp@rt enember through
preferred enbodi nent, the actuator nay be a rotation

iASlidaBibRbf e phheldefinddbPihe shpSorbMeRBEL Menber out of
alignment wth the axi's of e rotation of the

eNgagRERL feFRIBRbodifY E"n,@%ha\é t ¥ thd Elg; BHh Ol nIRY

a Iinegﬁﬁactuatorogugh that the actuator |§%es Hﬁgﬁﬂmgh
nber so.as to pivot tHe upport menber and,

DARRCEL a5 el Ao Bk Bl BRI Fpheima

suppart nenber, 15 | preferred enbodi nent, the

S ubp e TR el o figbab H qchiaspr drivcha s Biftiopactugtor so as to

axis of rotation of the engagenent neans. _

rafafesthg SURRPE) Hemperoup pldligamant Wit dhesaxisefthp sotatiemef the

relative to the support nenber in the direction of the

eagagenunt memder. oAlternativedy, fthe sdteatormey be 4 ez rbmdionsumth, that the

both the support nmember and the engagement neans may

doeanar\bidsb£the Bupgoet embatsoen t@bivakihg sGppdromainbenand, consequently

inclining the plane defined by the support member.

In a preferred embodiment, the support member may be movable in a direction
of the axis of rotation of the engagement means. Alternatively, the engagement means
may be movable relative to the support member in the direction of the axis of rotation.
In a further preferred embodiment, both the support member and the engagement means
may be movable in the direction of axis of rotation.

In a preferred embodiment, the manipulation device may comprise a frame
incorporating both the engagement means and the support member such that the frame
is movable in the direction of axis of rotation.

In a preferred embodiment, the frame may be arranged to be within a housing

such that the frame is movable relative to the housing in the direction of axis of rotation.
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20 In a preferred enbodi nent, the manipul ati on device
may conprise a franme incorporating both the
engagenent nmeans and the support nenber such that the
frane 1is novable in the direction of axis of
rotation. In a preferred enbosli mrent, the frane may be
arranged to be wthin a housing such that the frane
is novable relative to the housing in the direction of
axis of rotation. 5 Brief Description of Drawings It

MidADRE GG BRIk O further describe the present
ct to the acconpanying draw ngs

that il lustrate possibl rrangenments of the X

| nverlt MERBe tgygpiea tgéﬁ%ﬁf‘g@’ﬁm%g Ut PHERRIT IFKFBHeR Wifh ggspect to the
possi bl e and, consequently the particularly of the
ASEUBPPIHE Haviea thah 3§~lsrr§terp@§s1ble aaengamﬁ%q%bq inyention. Other
supersedi ng the generality of that preceding

afasgenents oftheinvehéon are @ossikla andsicgusegsently the particularlg of the
isonetric views of a manipul ati on device according to
asoempaiyirgndraings i nafio bb endergsads supweeding the deh@ulisy of that
is a cross-sectional elevation view of a storage bin

pREcealrd RSeripPiof B thedhP@fionENt of the present invention;
Figure 3 is an isonetric view of a rack according to

one enbodi nent of the present invention, and; 15
Figure 4 is an isonetric view of a support platform

accordin 0 enbodj nent of.the present, i.nvention.
Pesorhisites LR 17 1€ ard B REEigwtot amanPRERSR faure accordin to one
devi.ces, ch as shi grgl ng containers are characterised
ﬁ@%?yoggﬁelﬂr‘fsfim ¥ 1¥®Nengaged by standardi sed

p

connections for the purpose of engaging said
cont dilge 2 is a cross-sectional elevation view of a storage bin according to one

embodiment of the present invention;

Figure 3 is an isometric view of a rack according to one embodiment of the
present invention, and;

Figure 4 is an isometric view of a support platform according to one
embodiment of the present invention.

Description of Preferred Embodiment

Intermodal devices, such as shipping containers are characterised by their ability
to be engaged by standardised connections for the purpose of engaging said containers

to lift or for securing multiple containers in place.

One example of said standardised connection is a twist-lock which acts to
engage two containers lying one on top of the other. The twist-lock is placed

intermediate the containers engaging both so as to hold both together.
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20 to lift or for securing nultiple containers in

pl ace. One exanpl e of said standardi sed connection is

a twist-lock which acts to engage two containers

| ying one on top of the other. The twist-lock is

pl aced internedi ate the cont@i ners engagi ng both so

as to hold both together. 6 The invention relates to

a mani pul ati on device 5 for engagi ng and di sengagi ng
said twist-locks froma container with Figures IAto C
show ; I ' f Sai A T. . :
i plal el e CtEn ManBlalon HEULES o cndadidand,jsengaging
nount. o.a frane . 50..The assenbl 5,.60 has an )
AR B & SO BaipRoitt RahoS FA (0 LaBroingomioR Gaws of said
with the engagenent being through hinges 35. Wth the
de¥ig&r- section 55 engaged with the frame 50, the upper
section 60 is free to pivot about the hinges 35

r el atTheanarapulftéon deyiverS eoampirisenarbassemblycin b alountedso a frame
pi votal novenent there is nounted between the upper 10
ndTHeaseemtde 65,i 6Drhas an upPer sactiondileetgiaged Rith 4@ 18Wehsebhéit 55
on extension of the ram 40, the upper section 60

With @ielehyletheRi MR Sthi QUAHINRsBS. Wikh HHRBWeSREHbiP55 d wi
Tlhe uppg%esgcti ongSGO igﬁcllu%és a support ?renber 15&%age with

HEFrafhe B0PhBLEpd UL 6 15 5RL 19 pivof b -
tmﬁst?locb 1gp#§ +nserfed§ %%é 21%%85@Q§% eésgf%ngtOﬂw

I rsan suc S that the twist-lock 10 sjits on
BhE BRARE STGH Ty s b3l miSePhhire e R betSiegbe upper
1Q,ext endi ng ve the plate 15 and the | ower portion
B B 5 O v a0 e s b xsmumeol B 40, the
section 55 is an engagenent nenber 20 conprising a U
upReheatien b sedectixply phvqts relaiiye del thedowerssictien hd engage
the lower portion of the twist 20 lock 10 as it
extends below the plate 15. Further, the engagenent
menber 20 is nounted to a notor 30 capabl e of
sel ecCTHewpbyr seotiait 60inchides £HgPIRTREHhbeTEFIHRINgZp1AR BEling a slot
25 into which the twist-lock 10 is inserted. The slot 25 and plate 15 are arranged such
that the twist-lock 10 sits on the plate 15 with the upper portion of the twist-lock 10

extending above the plate 15 and the lower portion extending below the plate 15.

Mounted to the lower section 55 is an engagement member 20 comprising a U-
shaped bracket which is shaped to receive and engage the lower portion of the twist-
lock 10 as it extends below the plate 15. Further, the engagement member 20 is
mounted to a motor 30 capable of selectively rotating the engagement member 20 about

an axis colinear with the vertical axis of the engagement member.
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an axis colinear wwth the vertical axis of the
engagenent nenber. 7 The twi st-lock, on insertion
into the mani pul ation device 5, is supported by the
pl ate 15 and engaged by the engagenent nenber 20,
wher eupon the | ower portion of the twist-lock is
rotated by the notor 30. This rotation is sufficient

to eifhatvi®Ngaddsn h{%@moﬁﬁ%rth@ H‘faﬁipgﬁltl Ié Bh dbv1€e 5 Yk §IS;HJ09t%5 by the

with a container or alternatively to |sengage

f f ma c ner
AR0TR and BNy B0 U Rl i el BF f0 LBy Pof @aagvgr Porgign of
ant n .8 val t.he contaln r,

ﬁaf LR o rbter 100 DU FesiiRpaaHGisnt either engage the

ulatlpn deV|ce 5. The steps to disengage the

arfigr RT the dyist-Iask i eaniginerpradiomedvely todisengege theipper
MAth t he engagenent nenber 20 di sengaging fromthe
rogfiast off the kwistrleck fiom aednitawerd Ibyhe Gs¢ oithe twigt-idek 10 being
actuator 45 to | ower the engagenent nenber 20. The
dsenpagedrfrohb a kastainsy bhiramevil fRint the@onfairel) @hd B¥ibttIBckTEMBen free
t he engagenent nenber 20 clear of the tw st-1ock

tMBE rthoved FRA HRMndhipllACorPdai@ 515, Next, the pivoting
actuator 40 is extended bi asi ng the upper section 60

whi ch consequently rotates about the hinges 35 tilting
t he upper 15 section 60 and consequently the plate

15. e twist-laock 10 i.s
R I e T g—
| ock 10 lock is then free to slide
gl B rengiesmsahmrm oo A M iaraepB dom e tishiass, THp 1 achieved by

gravity. The twist-lock 10 may fall into a
a&BYﬁtmgﬁh%%ﬁtuaé?re‘b‘i tolewerthe epgagsmentagembérrR07 T hstaotwatorr 45 has
Fi ure 2 or, alternatively, to slide into engagenent

swfftcient lseokexurkthe 60n shmame the eRgggemen8membern2Gtledrd of 2Be twist-lock
further enbodi nent, the twist-lock 10 may be nore

vedbi kqppbﬂﬁd)by‘:‘duefmﬂml 5 hBlextyeid mubdtalg bR 0 GEeterttied Hasing the -
the free sliding nature of the twist-lock 10 with the
upBOYectiS60 WAIth@Bndequdlil rofiedsiaBBE tROBINELLOSb tilting the upper
section 60 and, consequently the plate 15. As the slot 25, in which the twist-lock 10 is
positioned, permits free sliding movement of the twist-lock 10, the twist-lock is then
free to slide out of engagement from the upper section 60, by gravity. The twist-lock 10
may fall into a containment area such as the storage bin 70 shown in Figure 2 or,
alternatively, to slide into engagement with the rack 100 shown in Figure 3. In a still
further embodiment, the twist-lock 10 may be more easily removed from the

manipulation device 5 given the free sliding nature of the twist-lock 10 with the upper

section 60 in the inclined position.
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8 Figure 2 shows a purpose-built storage bin 70
accordi ng to one enbodi nent of the present invention.
The storage bin 70 is adapted to receive the

twi st-1ocks 10 that are disengaged fromthe
mani pul ati on device 5. Said t8&ist-locks fall within
the space 95 defined by the outer shell 75 of the bin

and triguvshblve afpugise-8Qilt sth@gdBvaol a@c&‘dﬁ%rto n8@mibddiment of
supported by a scissor |ift arrangenment 90 which is

the BRBEht BV eRLibE SThd ﬁ@xtagélﬁﬁem)ﬂs%daﬁﬁ(gﬁn%ﬁégfhg#lﬁs?-l&%@l0 that

or spring arrangement “such thatgt o ) "
S - ithin . : ' . n
SR T Mg B B 05 TR P B0
: . 5
T2t g Bl L9 Ut e Bl hof o o msabl oo

which in turn, because of the resilient assenbly, is

&) jip jsuenoried by lsescissprbidi arshgemertt20 witich édiased biyiarresilient assembly
cavity 95. The resilient assenbly is such that when a

sich g lhgdianlieram orrspriog srrangemenit such| thatktBe nemkerlof ¢atsedbcks within
within the cavity 95, the novable floor 80 is at its

thée ghast9spdesint ki@positidon of tksAaudN flboH 89t relaBo& & RE Bther shell 75.
added, the floor 80 will progressively nove down as

$di@ mbeaile f18br SR loperdBleRIpRA BRI 858 c¥orldirg! 18 th T‘F@itfgﬁvcﬂ{fheescissor
floor 80 is intended to provide the avallé% e

' : i Nl 1P nveni ent .
DS W Tt bt ol bt feofily B SAENTRY Frumberof s
tw st:=]lacks within the bin 70, there will always be
@%&%@brﬁﬁigmﬁbéglable adj acent the top of the bin 70
for conveni ent access by those requiring said
tw st-locks. 20 Figure 3 shows an alternative, or a
conpl enentary, storage systemfor said tw st-I|ocks.
Her e Bherrggilient@ssemblintsesuch thahwberaa singleilayer,lorOedsnef ikt docks
a frame 105 into which can slot a finite nunber of
aredcstitell 0dthsn the Savih g, slie mbvable iede 80O acianinighest podiabmn As
conmpar abl e number of tw st-locks to the bin 70, it
sUbeg uetitwistl gtk Be adwbd thd D6k BOWED PrograssiRIEmIot 86Wh A€ the
orientation such that a user can nore easily nount

RRr@héIW S bropRGKiSel9fills. The movable floor 80 is intended to provide the
available twist-locks within the cavity 95 at a convenient height so that, irrespective of
the number of twist-locks within the bin 70, there will always be twist-locks available

adjacent the top of the bin 70 for convenient access by those requiring said twist-locks.

Figure 3 shows an alternative, or a complementary, storage system for said
twist-locks. Here a rack 100 mounted to a chain drive 110 includes a frame 105 into
which can slot a finite number of twist-locks 115. Whilst this rack 100 cannot contain a
comparable number of twist-locks to the bin 70, it does maintain the twist-locks 115 in a

pre-determined orientation such that a user can more easily mount said twist-locks or
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9 alternatively permt the automation of the
positioning of the twi st-l1ocks ready for engagenent

wi thin the mani pul ation device 5. Further, nultiple
rows of the frames 105 nmmy be nounted to the chain
drive 110 such that a | arger quunber of tw st-|ocks are
avai l able within the sane rack system 100. 5 Figure 4

ARaEvay pbatit ﬂ{erﬁhgcgéatﬁﬂto? M skt i FOSY e R%rs’rh{o@%t rea((i_)); for

shomn) may be placed. In this enbodi nent the su

Q%Mnmgﬁ tgé {n(s)d'ngy%%xtfog de 8'5\/ EubhS: %Rﬂtlfﬂg rovrls of ZfBe frames 105

al ners en ernatlver a

f°°%d0§£rﬁ%? fochg sﬂ%}ﬁaﬁﬁgﬁﬁ’@ e L e EN

ﬁt contai pers, as 10 can be seen by the placenent of
ayatiable Pihinghe eams reek sesterad@0cor r espondi ng st or age

bins 70, internediate the extrene ends of said support
pl atform 125. Accordingly there are further
mani pul ati on devi ces and correspondi ng bins placed at

t he doguredshows tiptatfosmd@sohtpwhich arconthifer (1ot SRsWIESRHNE
with the connection points of either the extrene ends

pliced. HVthiAAMbIaAALRI (HE SuppbrtPMforaf 12568 glzé@toen@gelvg&v(; APfoot

contai ners placed upon the 15 support platform

JoHfatdagy endqggﬁ‘d m&&Hita;el}pdqmg ¥'46 ?ocﬁ Jgﬂ&k gei’h@ r}% Btlp?atform

|nto which twst-]oc [ ace

RS Y b%ie%?s%e%of Fooh o,

us r to mh% aw a t t-I fromthe bin 70 and
1 Be SeqmybYins plaReF StondhvaELdcand ROAEFSPQngling storage
enment mnth a container placed on said support
g}(? stermediate the e;gemqygﬁscq_fgpﬂsupport platform 125. Accordingly there

are further manipulation devices and corresponding bins placed at the corners of the
support platform 125 to correspond with the connection points of either the extreme
ends of a 40 foot container or ends of, end to end, 20 foot containers placed upon the
support platform. Further, each manipulation device 5 includes a bin 70 into which
twist-locks may be placed after removable from the respective manipulation devices 5
or, alternatively, conveniently placed so as to permit a user to withdraw a twist-lock
from the bin 70 and place it within the manipulation device ready for engagement with a

container placed on said support platform 125.
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1. A manipul ation device for either securing a
twist-lock to a shipping container or releasing it
therefromor both, the device conprising engagenent
nmeans operative to engage and rotate at |east a
portion of the 5 twist-lock sl as to secure the tw st
| ock in the shipping container or to release it
tﬁ ref ~a support menber di sposed above the

g " means, the support nenber being arranged
to receive and support a md region of the tw st-1ock
whill st &l Ilnampnkgtlan Hewier fop eithérascrngt dwevigupEloiot2ipping
tMASt-|OCH pro ect bel ow 10 the nmenber to be
engagabF¥f & 1RiEaURg HdRsreiiem s bath, thedeyice gpmprising
menber Q@gd?ﬁmbﬂt ﬁl&ﬁlsfo?ér%l@é tcﬁer%'a@é £nd fOERE RAEAL hg?rti%ﬁj of the
| east one aperture allow ng t | ower portion
suppor t dist-laick so hotolsetare pheofvesttloclbizl thewsipging carteiner or to
wherein menber is selectively novabl e out
of allgﬁﬁgﬁgnﬁHgﬁﬁo 5 an axis of rotation of the
tw st-lock. 2. A manipul ati on device according to
claimia Smmbﬁélmpgbahovmhﬁomgagmemmwng kit sIppbirt
that th t.ive nov e su
causes e%ebef wi o 4" %r%ﬁ?g t%reﬁf"’%’g r?Bg ?%‘n‘i“é%ﬁeam&é\f thegtwist-lock

20 3. Awitist hlohmddg Dlowike pbanaFens slippertéPrviabiabeR }9‘6}6&1 below
wherei n _said support nenber . is selectively pivotab

4. A name;m?ra'??ré%baé%a@éblswm@pﬁggqg@m@n@nmr@, vvherel n
sai d support nenber is 25 selectively pivotabl e about

a {JI ;/Ot bdidng !ti@bmn@ﬁb&%mgqii'tﬁé’ forfh dffagl@ irofJorating at least one
rotati on.
aperture allowing the lower portion of the supported twist-lock to project

below the plate;

wherein said support member is selectively movable out of alignment with

an axis of rotation of the twist-lock.

2. A manipulation device according to claim 1, wherein the support member is
arranged such that the selective movement of the support member causes the

twist lock to disengage from said device.

3. A manipulation device according to claim 1 or 2, wherein said support member

is selectively pivotable.

4. A manipulation device according to claim 3, wherein said support member is

selectively pivotable about a pivotting axis perpendicular to the axis of rotation.
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5. A mani pul ati on device according to claim3, wherein
sai d support nenber is selectively pivotable about a
pivotting axis parallel to the axis of rotation. 6. A
mani pul ati on devi ce according to any one of the
preceding clains, further 5lincluding an actuator
arranged to selectively bias the support menber in a
Pi §0t AlmaRTHul A1dn dévicladBRRdiRE tAEIaRR 30RUEER s‘aﬁf:s%'bgbl@ Qnetrrpoer is
claim6, wherein said actuator i ncl udes any ~ one of
hydr aglecdvel s puofablecabeit ppivarng axis parallel @ Be anis of rotafion.
mani pul ati on device according to any one of clains 1
to 7, wherein the support nmenber is novable in the
direction of the axis of rotation of the engagenent
ne ns, 15.9. A ul at | on devi ce cording to an
-t “@Pm%mfrdr?&w ac Bihampene @f BaRaring ﬂalamﬁs fyrther
m)V abhgudigk ah |a¥t@at()9artrzh‘%e§ Wﬁ)éléétlvm%' tht Buppgd® member in a
direction of the axis of rotation of the ‘engagenent
meanivatg metigrani pul ati on device according to any one
of clains 1 to 7, wherein both the 20 engagenent
nmeans and the support nenber are novable in the
direction of the axis of rotation of the engagenent
ulatlo devi ce accordln to any one

o 71 p mipiniaiOR Be e e Mip o S1Eim OOuTRsFIn R gRarer dpades any

lnCOfd@n@roﬂtdlﬁbgirilhi% @I&Qﬁ%ﬂﬁ un%fér}émand t he support 25
menber, wherein in use e frane Is novable in the

dlrectlon of the axis of rotation of the engagenent
means. 12 12. A mani pul ati on device according to
claim 11, further conprising a housing

8. A manipulation device according to any one of claims 1 to 7, wherein the

support member is movable in the direction of the axis of rotation of the

engagement means.

9. A manipulation device according to any one of claims 1 to 7, wherein the
engagement means is movable relative to the support member in the direction of

the axis of rotation of the engagement means.

10. A manipulation device according to any one of claims 1 to 7, wherein both the
engagement means and the support member are movable in the direction of the

axis of rotation of the engagement means.

11. A manipulation device according to any one of the preceding claims, further
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.
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wherein the franme is disposed within the housing and
nmovabl e relative to the housing in the direction of
the axis of rotation of the engagenent neans. 5 13. A
mani pul ati on device according to claim 12, further
conprising a height adjustnddt assenbly operative to
nove the frane relative to the housing in the
direction of the axis of rotation of the engagenent
means. 10 14. A mani pul ati on device according to claim

13 erein,the hei ght adj ust nent aps i s one or .
o2 PR ST B o E o RS L P Lomyo g @ housing
mani puheéih Ui HaMe 6iGRREd dithth the heMinPaRl @bvdtierelative to the
precedi ng clains, wherein the support nenber is

i nt erhoyaing éadredingrtion eftthe axisof mietian ofdhe engsgementmesaber
of 15 different shape to accommbdate different types

of twi st-locks. 16. A mani pul ati on device according to
any one of the preceding clains, wherein the

R e LIRS, e S 25
acco #théht qgsfefnfﬁl)eaﬁerﬁﬂ%gé nffvelthd fhmb QkSy tglqhe_lﬂousi%ig in the

mani pul ati on devi ce according to any one of clains

t o 13lireghei ef the axis of eaigfianeofithe engagementanednse to be
reconfigured to accommpdate different types of tw st-
| ocks. 13 18. A mmni pul ati on device according to
claim 17, wherein the engagenent means conprises a

lurality.of elenents that are noyable hetween a .
Pl 2A piliraagion SR B Bestenibe 1 Sai L Migran she heselr adisgignent

oper ahéat€ i She' FHEdr¥ Bydflid Plsh-cyRfderiaSsenftticsed on
retracting selected areas of thé el enents.

15. A manipulation device according to any one of the preceding claims, wherein
the support member is interchangeable with at least one other support member of

different shape to accommodate different types of twist-locks.

16. 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.

17. A manipulation device according to any one of claims 1 to 15, wherein the
engagement means is able to be reconfigured to accommodate different types of

twist- locks.
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5 19. A mani pul ation device according to claim 18,
wherei n the engagenent neans conprises a base plate
and side plates, wherein at |east one of the base
plates or the side plates are extendable to vary the
size or shape of a recess fori3receiving a tw st-I|ock.
10 20. A mmni pul ati on device according to any one of

cl agna rdanipulakfon JMRE QLIRS to ERRRIERArefMBAOSndaBerhfnt means
the formof jaws which are operable to grip the tw st-

| ock mypisedipiurplity ef elamepialtizat asrmeteablcbetwedn 2tetragted and
man pegét@ltdle&) P%?ﬁéﬂ & @ﬁ%g{ndal xl(%gesg (r())})éarg'gvé) g’?{e‘g%}’ﬁtﬁ'g 6\yist-lock is

preceding c , rur onprising
oper aformel troretrat heselatddeekisvg theedoaais.m di sposed on

the tw st-lock. 22. A storage bin for storing tw st

| ock devices, conprising 20 said storage bin having a
housi ng, a floor and an internal assenbly, said floor

and assenbly within said housing; said interna

as $ & imanipylatigingley ieg acdeading toelaind 18avkkrbinrthaigvgagetsent means

usi n ili ' i.ng. assenbl v. id resil.ient

or o CSESEL BRY Platl WP UBCRARS IRy ot dr i g lates or
t 0 owvihe sideplatedard HaendabiEhd vafy the Pize oﬂﬁﬂa?é BT_Q?&%WP%eiving a
of twi st |ock devices wherein a nunber 14 in excess

of séﬁﬂﬁﬁ? =~ det erm ned nunber being of a force to
overcome said force and consequently leading to a

| onering of the floor. 23. A systemfor renoving and
storing tw st |ock devices, conprising

20. A manipulation device according to any one of claims 1 to 18, wherein the
engagement means is in the form of jaws which are operable to grip the twist-

lock disposed in the mani.pulation device.

21. 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.

22. A storage bin for storing twist lock devices, comprising

said storage bin having a housing, a floor and an internal assembly, said floor

and assembly within said housing;

said internal assembly for biasing the floor of said bin upwards using a resilient

biasing assembly;

said resilient biasing assembly capable of applying sufficient force to overcome

the weight of a pre-determined number of twist lock devices wherein a number
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5 a mani pul ati on device according to any one of clains
| to 21; a storage bin according to claim?22, said bin
| ocat ed adjacent to said manipulation device such
that a twist |ock renoved by said mani pul ati on device
I's capable of falling into sgiyd storage bin on
activation of said manipulation device. 10 24. A

stor c .
compr e B ERE PN e R bR BehlcRh e fo SIS sia fore
t Wi standeoksedeeitlydsading ®ld ldweging efidegdovent ; a drive
arrangenent to which said plurality of racks are

nount ed; 15 said drive arrangenent capabl e of noving
said racks to discreet positions, said positions

i ncluding at | east one position whereupon tw st | ock
de¢dcsysey fergemeringiapd stoppg swist kagkdewises, camRrising an
unl oadi ng position where at |east one rack nay unload

t Wi sta mesikuldes 886ce #ordhg thRyThe bReRikArto Bssenbl y
according to claim 24, wherein said drive arrangenent

i ncl uads%grage gﬂ?laalcgorglrnlg\{g claim 22, said bin located adjacent to said
manipulation device such that a twist lock removed by said manipulation device
is capable of falling into said storage bin on activation of said manipulation

device.

24. A storage rack assembly for storing twist lock devices comprising

a plurality of elongate racks for receiving twist lock devices in sliding

engagement;
a drive arrangement to which said plurality of racks are mounted;

said drive arrangement capable of moving said racks to discreet positions, said
positions including at least one position whereupon twist lock devices may be
received by at least one rack and an unloading position where at least one rack

may unload twist lock devices.

25. The storage rack assembly according to claim 24, wherein said drive

arrangement includes a chain drive.



