| NTER- BOX CONNECTOR (|1 BC) STORAGE AND HANDLI NG SYSTEM
DESCRI PTI ON [ 0001] The present invention relates to an

wo paogo22ex connector (1 BC) storage and handl i nBCT/SG2005/000279
(installation and renoval) systemfor a freight

FOTERLBO%. CONNECPOH {IBC)STORACGE AND HANBIUENG SYSTEM
Installation and renoval of .IBCs fromthe respective -

corner fittings of freight containers. This invention
es to an | BC supplying and receiving
Dﬁé@%ﬁﬁhat is used in conjunction with such an I BC
[06U19r age E;nhd Iﬁam%ﬂb inﬂ@lddmlfésl tatanani d‘ tea-ﬂnddxrcenchc}r)(IBg) storage
system [0002] About,K 80% of world t.rade . s.carried ou
5 anfhyhasdlipgi Grptallafign aanth TEROPAL SYSFM; (0% i3 fofal gffntaimer, more
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equi val ent unit %dr EUs) freight containers are noved,
cotrer dittitystdfereighipontainens. Thieinventicn, alfhidates tphin JHE supplzing

MEE TR E R M AT 1
ha@@@,%g@%ﬁpéﬁ&?% feindvaD@ydelia. use of container quay

at presently, are capable of |oading and
10 unloading a plurality of freight containers in a

i hgl | e, 00 i ai .
08 per 1 ¢ TR0 EbH SbodE o Batied P Y DGR End R Efbior part
ofAPViaSr@bR doRtasiRels. tFach RAQ ¥Bout 160 millidn tweancfoot Bquivalent unit

container handling (i.e. the_ loading and unl gadin f ..
(of rER Nt iraightt edntainerstase gpevedr GFAURhcHA KRPRIFS gﬁuaﬂ& world. This

.respectivel y). Qr, 4 . ' fhicient :
wTRER KBy 7 TR R 01 L B by et manne
15 Oh@b@lédl&tl-dﬂ&mésin‘gé&aﬁf ﬁﬁsielﬂéy nm:ﬂtés ﬁ'mn];cthe as ¢fhentainer quay cranes -
installation and renoyval o anple. one .
g ERePi S B3PI G1IPREH 5 NP ¢ By Oppeight ocHiers in
iger port. In tandemw th inproving the
a%’gg%?#‘gﬁcy of the container port, there is also an

i ncreasing concern for inproving the safety standards
in.a workplace, . This js, especiall '
10gBf UnerBe (AT b, PRPRET Rt oo ER GOk, cach
20 ofRBd siif ¢ahtambt Yortsure fwesd tohienpimweatirein bffafienlog v yorltaiaeishandling -
over port workers. [0004] Wth regard to Hwe - contai hi
(i e i adcunleading of Feieht rontxnets fy 2ad ffozp dngqptagper ship
- Lheccant apper : AL EMle MRpldnBAioRSf automation in
fea%%‘%‘?.agfeslf% Sem él%\'ut%énogﬂlﬁgg’yg%eem f or i nst0 al I'i nagl (gﬁ%mn
traditiondllydabatrentehsive arens ef warls, surBas ythe imstallgtien end removal of

descri bed }herei n
IBCs, for examp.

e is one practical way of improving the efficiency of a container port.
25 In tandem with improving the efficiency of the container port, there is also an
increasing concern for improving the 'safety standards in a workplace. This is
especially so at a container port where large, heavy lifting équipinent is employed and

invariably involves the movement of heavy loads over port workers.

30 [0004] With regard to the above-mentioned efforts to improve the efficiency
of the container port, U.S. patent no. 6,554,557 describes a semi-automatic system for
installing and removing inter-box connectors (IBCs). The system described therein
includes a pair of conveyors arranged along the longitudinal side of the base of a

freight container. The freight container itself sits on a support structure. Each
1. .



i ncludes a pair of conveyors arranged al ong the

| ongi tudi nal side of the base of a freight container.
wab@7oeright container itself sits on a supporBCT/SG2005/000279

structure. Eachconveyor has carriers formed al ong the
cORPENRYRAs BitfleBafhmedrdlomd the cof@fof hdt éarRsatiéd iy uaedd for

posi tioning individual IBCs proximate to the bottom_ .
trangporting fpd Ppsigjening indiugpaldB S proximate E%@\e bggmgozngr fittings

o Ol e s 60l s St
the ardieitudlilBCh agsninpalip plasedintasgid chnendfittings b;em.eam@.f a jacking
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oot-pedal Is activated so that the jacki naé)oost

fodt-pertal) impetivathd sd Bt the gankingpast diseigagesdthe BB G dront thetdsspgiated
and i s | owered nual |y, .back ipto the carrier.

oo ing AR Hvkersh mpaatk SRS 1o eSSt there i s

still a need to increase the efficiency of |1BC

operations. Specifically, there exists a need for an
10 [0DBS] i nst alnl spite@f thmabavedsvelppmpns; there isailliasneeddp increase the

ffecti f1ici : . Li thi . .
ctfgteiyof T Spafibhin SrRifiefs R Fustr g% Tor SO insfhation
arRPRATIN B yele thEt 19 V6Nt effoRtve] bficRhOMet petableoietiis regard, an IBC

_difficulties, in particular those of inproving the

instaflptiore ad; respoval syviemas pfedefingd: ngthe apps %wg overcomes the
S\t f #OfdERvind Y et f

alfo%l&f@%ﬂu gc%rd [ ﬁ‘é‘?*mgﬁ%%ﬁ%‘%&f ﬁ%og? 0X connéect or (clleEla1c o

15 caitainagmread rhaneiningsuftablstsafetyastamsiardafor the movigdry thegeof.em

for a freight container having four bottom corner
fittings, with each corner fitting being capable of

[d’O@%F' Vi Ng ARBorliBEly, s Atfl @erBbxDanb@sd{TBY stiR¥dectnd Hdidling:
I BC handl i ng device includes at |east one el ongated

(instgidationcand Tiemonaly aystera fos atfsmightccontainas having foRT BRm fgrner
t at_|east . i o
tftingds v aoutn i Ser s BERESeatfE of BoB B PG inctudeo gn IBC

The ceaspring i8rfabesstid JAvRE FBSIATBRst 3 riSest dppS grdsegpof and is
B KiiBodifif 30E Rflyink 1008 FIRGAK AR Sfenled THIRE, mendling
deviee hBG incisdeala tpanisport aredhardsm\adipted Ehmoeve fthe Magazimgnto IBC
3 050 o, RVRE! SRR TR BT BB of e

25 nldRhAHO $BkShAPRNIMRDS RO Fbshartive Sbalet fittfh@s aad® atleast bheBC
respective corner fitting in each of said positions. . |
inGtallatios enq reneivial mgchanisny. C ipstallgion andremope mechanism is

a{'rgxiée%l !ﬁ‘& Ia&{]p’céacf1 go rrgcrng\éafBCs supplied from the magazine, through said

opening, and to install the same into the respective corer fitting in each of said
positions. Conversely, during the removal of IBCs, the IBC installation and removal
30 mechanism removes said IBCs from the respective corner fittings and supplies the
same into the magazine through said opening in each of said positions. As the system
of the present invention automates the installation and removal of IBCs, which is
normally carried out by stevedores (manual labour), it can also be referred to as an

auto-stevedore system.



mechani smrenoves said IBCs fromthe respective corner
fittings and supplies the sane into the magazi ne
W@ booog4cai d opening in each of said positi onBCT/$G62005/800279
system of the present invention autonmates the
installation and renoval of I1BCs, which is normally
ied o stevedores (manual | abogr it can also
@gﬁ‘{]ef err Le% ?%e éat%neogging?ﬂ ’o-ﬂ%i é&%%r@agy Hi [G6BHfe 14, support
sunetues fop dharireiight tdifainys TREbEEpYr sk, he@ap fal s_iraﬁp&t surface for
support structure for the freight container. The
SppyrEne thefreight soptaines,maybe dismespioned sichfthateritieal portions of the
' ' i fer l.mensi oned
5 GHRRRE ki I LBl SBRLR MRmanlVRI, B AP BRS Gy res
anbad supot surfigeseft thacseppdit setdtatel ToE suppdie seidtieCaids in the
aj ner ma re%t gn_ sai d_support_ surface of the

.CO g t .
gt g remieyal of [Béep énte gpd fom said bettam eomier §ttings respectively
| | ‘i . aof S . A
e S RS Read TR Ring R ot £ B icon
provi des a nmeans of securing the freight container in
fi.xed sitign. [0008] In another enbodinent, the .
10 @B@le- neﬁfipo%’gh%{m Fitn ghey abeveamentipngd 184y hprdiing device

HEFBE NRapIR4! 0 t lofd I .
I %?Z han d?i ngﬁglgé%ég% Frﬂlsy%%i %g%%p%%éggﬂrcne it ﬁmt ]LBE:E handling
devisp oy basifuated voflembath shepmpport sunfacetofitlee suppott isirscture. In this

regard. .t follows that the magazi nes .and any .

(eEPPL et et B P Shes o10, H Re e b s the
BOinsel@icnl ariBefdRhiSiBehahidfns SFoR ERABpleBMy MsdbelBcated beneath
| ocat ed beneath the support surface in the enbodi nment

15 thespppri spiferesn shesembrsimenitthasinclades a[sopwey strustue.f ur t her
enbodi nent, the magazine or the plurality thereof may
be horizontally orientated with respect to the support
[600%] ace oflntahfertherpgmbsddiment]ithe utiazazing ok e sloidity Hefdos may be

wher he.magazi nes are hori zontally_ placed, the
RO i RET SHthoisRech the SRPORHRCD A T RPRLFigtsfure. Tn
thé b8 ARk wherd the3YatRbs £ERGHRALY ﬂacéd[‘ﬁlek%agazines have an

arrangenment of nmagazines, the magazi'ries nay
20 openigg bt tleasb ongegnd; thetdof. Attemativedydinvindtheregplemtimens of the

faceg of the su rt structure (j..e. .
eGP OF haBhilaf e Hhodshef HBR R Ry ifyeticaly ortentated
veitit sespet i eheOsuippo BlifEse off the SEppBROaTIcREe (i pdrtRERARA the
may alusrghave an opening at at |east one end thereof.
SERRPTOfUrfasCnn &8 AiiPER(ve pBentaane! e Tatmeziseesitmagazine may
AdaRoL Mg‘?eﬁﬁéﬁgeatta'i ?é@&%@tenﬁrﬁﬁ%@ smis adapted to nove

t he maga nto tfour recelving and supplying
25 positions. O note, the novenment of the magazines into

[b&ﬁ)] recel \ﬂ1 Qa% &%%pfalf'g pén%oﬂ%rient of the present invention, the transport

mechanism is adapted to move the magazine into four receiving and supplying

positions. Of note, the movement of the magazines into the receiving and supplying
positions'is done in accordance with the orientation and number of openings present in
30 the magazines used. In this regard, as an illustrative example, in the above-mentioned
embodiment, wherein the magazine is vertically orientated with at least one open end,
the same magazine supplies IBCs to all four corner fittings if the transport mechanism
is capable of moving said magazine into four different positions. Accordingly, in

another illustrative example, the embodiment wherein the magazine is horizontally
3



positions is done in accordance with the orientation
and nunber of openings present in the nmagazi nes used.
WO poovl2 46 egard, as an illustrative exanpl e, iPCT/b&2005/000279
above-nmentioned enbodi ment, wherein the magazine is
oM&fthtbd FithYreQebEB1RE Sibp sbfab&§Bthe QSHPPRUCRIRE antl has two
sanme magazi ne suppliés I1BCs to all four corner
op¢ningsnajseifhier ehd thereofs o magadinamaynsupplc Bfap e aliffour corner

SREET 78] SoPAR ShRRaURN ) p dr BOFRk B9 hidspRE into two
defebad ké&ﬁﬁng/ﬁﬂrs&bplymlgq)ogﬁgﬁgi ne is

hori zontal Il yorientated with respect to the supporting
5 surface of the support structure, and has two openi ngs

[(ﬂé)ltlﬁfi ther pend,dae Eﬁ%dia}eﬂ??ﬂ"tﬂ%%%hﬁﬁm orf4HRREY maB¥%ndsOsaid

four corner castings | e transport mechanrsmis
hordguakdlly @fentaned mggizdve meagdeziformeddDiviorportibhs. daehmtportion may

recei vi ng, and suppl vyi itions. [0011] Ln urt her
heYrige qpéglngwn ey b eﬁ%&%f §4r|r9°eb‘f% %@f@lmﬁ%ﬁ%@ and to
m}%&bé&ﬂ&é E&ﬁ&?@lg%ﬁ? bf B RLiEE (REAL: R fﬁ@%nﬁ)%dﬁﬂé’df'?qrg&fe the

Wo “portions portionmay have two openi ngs an

10 mugyzihe isaokagtatetl honzonedly waid gnagadinesipiplyyhengranp&s pénalieh to the
and to the respecti.ye corner fittings of the freight
1 ‘Hi%@&{ogﬁﬁe %Eogfpﬁﬁqlﬁtgﬁf’gt%’ére the magazine is
orientated horizontally, said magazi nes nay be

arranged parallel to the length or width of the base
[@12] he f r &hghransporttmagchanism| Doay|of theeabovemegpéipned embodiments

. hanism ip any of the above- tLo odi s
i e e e it s R AR5 e TR b e B RRL SR fpsicons
15 by es@iionalgr aydicsudtivny [ gmpedinichts vehdpy tHeGhagdaz@eahoves via cyclic
cyclic notion hi enhodi nents where the nmagazj ne noves
mgtigng {he| transpest imachanisa mas, B SofClifEORYHOE MGeagnisa cgpable of

: hami ~pabl 6. O 1 Gy A
L PP Y lna BB Bhd AaRY 85 Ahd PR Rpitons by el
msjopl yi ng positi-ons by cyclic nmotion. In another

enbodi nent, the transport nechani sm may be adapted to
nove the at |east one EBC installation and renoval

20 [BEARE sBoashoMe el &NspRit thEhah8HNAsY by 8dpEIdteimove the at least
fittings-of the freight container. In this enbodinent,

opp dBfeigstallation gndosemeelomeshaniian befween apy tof jtheysespegfive corner

SRk Bl Pikondc 5Pl AbariE AL RBAA AR o
coinspefittiegh himgnetatn segianirge Acandidghy,f the matalatioCandtremoval
ReTGREATR SAYCHe RSN EnnIArale OGO DRR o the kariog, 4nd to fit

25 sgﬁgﬁﬁ Hd bR RANEN QeAbsitaRg Cddsefuenal] @8 iRkalRB6H a8l removal

mechanism may be expected to perform the same locate and fit function at each of the

corner fittings.

[0013] | In an example of a cyclic conveyor mechanism, a plurality of magazine
30 may be on a track wherein said track is arranged to pass proximate to each corner
fitting. Accordingly, the plurality of magazines moves along the track between each
IBC receiving and supplying position. In all the embodiments described herein, the

IBC handling device may include a plurality of magazines.



corner fittings. [0013] hi an exanple of a cyclic
conveyor nmechanism a plurality of nmagazi ne may be on

w@2aorazR4mherein said track is arranged to pasBCT/SG2005/000279
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proxi mte to each corner fitting. Accordingly, the

[@murp]al | ty 0bndBEAGhRREmBRY 8% BIORGAAE dbvids &A@%&ﬁ&@ at least
each | BC receiving and suppl ying ﬁOSl ion. In al

tepireaspeEnechduisas oiag amengadnin astack) Bchisanenerh @nmr@wedeeneath
B SRELAE o R s TR RELPSheh o B

nhezhatisthsd Herstavkpd)rone amphthabthes bei ng arranged in a
stack. In this respect, the space beneath any
supportl ng surface present may be adapted to allow for

o2t 1 ISR RE RAAP kO B KAtk ciaimen

" niaynbe ah thedbnmmfna lever aachuatcat adapteddiorrgnp themysdaﬂseranBC and
the formof. a | ever adapt e '
e tuifiseensiy do .%Fﬁlé E‘?‘éﬂl&o 2o % e Fgg%f%}

said IBCinto a corner fitting (cf. Figure 10A),
[0016] In a second enbodinent, the IBC installation
[0018] r enov &k arsecdndrinshodinagnt othe 3B C(instaltgsiongnd aemoead aptchanism

to cI as the BC and t%@fon@g?{?tptﬁﬁgééapétl n orﬂfﬁed%}norésrrtoﬁt

sﬁllaemcrﬁlro aAg aﬁﬁand Fﬂﬂ%uﬁ . R ﬂié' &kdt O#hdOfsecond
the EBC (positioning an orlen ation) may be

embpinesingsn tthe onammldrqn ghdhe éﬁ@v@osrapmngemd poemztion) may be
sﬁ%ﬁcﬁe%t%rfﬁ& lﬁgﬂfm&){ ImatIPP“St all ati on and renoval

on and renoval mechani sm nay

sinply be a | ever adapted to engage a catch on the
EBC. Once_the catch i.s eng d, the EBC may be sinply
Bhed i nd® AgPird STDOUReRF hTeHes tallation apfd yeme Al fagehanism, the

n?s@a?fah&g ahd f‘em@ag HeBhahr maly QBASY teh l@véroidra 5’33% Ito engage a catch

nmbodi nent of the EBC installation and re
oneﬂ;lh ARG rﬁ)ntteh’élenmtﬁam sngaged, ﬂne BGosy b siiply cpusbedinto or

rBeplel PR iy -t P iR o Rl 2k e ot fon

mani pul ates the EBC contained in a clasping portion of

‘ said nechanismto enable install ati on and renoval

O] at i ondn EOM@’ﬂh |enbedimant hok e d e ninstallatip and removal
a N &1,

|ts£e1?%141 H{ a{)n?e A@ﬁ'b ?i%é\%lﬁde a n%a%ﬁssg?fg' ﬂ)ﬁéngﬁ%]{r' F}"‘%gw hen

aatmdted,ea‘rpwda@nddlmofﬁﬁﬁls estabhshed (cf. Figure 10D). The predefined motion

manipulates the IBC contained in a clasping portion of said mechanism to enable

installation and removal operations.

[0019] In a fifth embodiment of the installation and removal mechanism, the
magazine itself may be adapted to provide a means of installing and removing the IBC
directly to the corner fitting. In this respect, it may be taken that the installation and
removal mechanism is integrated along with the magazine and functions in

conjunction with the magazine transport mechanism (cf. Figure 10E).

[0020] All embodiments describgd herein may further include an alignment

mechanism (fine alignment mechanism) coupled to the IBC installation and removal
5



directly to the corner fitting, hi this respect, it

may be taken that the installation and renoval
wore@nai2gen i s i ntegrated al ong with the nagazi PEr/aaz05/000279

functions in conjunction wth the nmagazi ne transport

méPshaR IMe(BC ifEtallsion 18R7) rerh@RAL Ghechhhisranilihinreat tnsechanism
descri bed herein m r include an _al.i gnnent

furth
inetndtsanr STin fierforma| Qi VEHIcalz: areerlfArEo SAHh AN (g0, HAY move
aF S e _ f it |
ety 18 P GRS R ich e BEAHSTBONE WRER ukil lding posts may

aldortsd cotpked ton hoszdnemltyheoveable firimen At deasi twal dfitheviowe edges of the

g e P G b B s
supﬁgzﬁne&n@%% V?‘zl S8tk ‘?nééﬁb‘.?f&%drﬁoﬁtaﬂ? kdo%esBlé fadhe 1S Bave up

east two of the four edges of the ) )
tohfinir B ainbtyllatione aind eefoyste meghatisns goginged s s3d vertically

su rt structyre ben h. t he support surf.a Vi :
meyeble e suE. o oo G ol diFgP YL apRe Ve Sieliantims are in
al%ﬁf%nh Pith defvé doBfer! fMgihad. | Pitd QBrtiaaly meveNsle arms that
chani sns nounted on said vertically noveable arns

10 previdh arhatigeménd heb@eem theafinsallaion and FeanayehmeeBaNsR; 4 the
N | t ith t i LLti
eIy PP R B e ABPlogy R 3P BE 14a 56 4F He R 4485 of the
h&%ﬁﬁﬁ? mdveat]efhik katfrestivalytengsganha frefghc bantiisen and t he

respective corner fittings are also |ocated at at
| east two of the four edges of the horizontally

abl e . Y . i e .
B2 Rt A el i i
15 add anShadtpkitien b Fhewritiahpositivt iialsupgoghati ibrallawd each iafathe IBC

_position. The ipitial .position.is such that it all

ingtallptiost micheeniasel Faechapiay PURFhE BB oo retiiver Ang, gty TBCs

£l aﬂﬁﬂ%%& B SAsd. The fnaf BbsiforRMthywd gieh Yof HROBCE iealiatioh and
to the magazine. The final position allows each of the

renB@al mechdrtisns toningiell anshrswaveiBGsaintes ard fiom fst sorperaiifdines
| RCs i.nt fi i .
resReEYED Gmegtt V5 g RN elclS of leBrucallh mdjSbtc pom i at least
20 oNepiilfgl dlamd view bkiendy vertisalbt ugveadd. Thiguitinglelegrent is adapted
el enent that extends vertically upvwards. Ttt&e ui jn%vallsof
tootrgREmiheicanEREPRE TS 8P WHER 8T K0 LAMEAGRE e JPRINE
ﬂﬁ%hﬁﬁx{%g du bisMbsivbdi 88 i@ 4nd RsalRsReAEs.I ve wal | s

of the ner during notion between said initial
and final positions. [0022] In an exenpl ary enbodi ment

of _the inyention, the alifgnpent ni.s Si [
[przzi he ve i al9 _ a Eocgﬁ?{%g%c % rmg%\nﬁl‘r%g’ 0@3 nggnment
25 nfehaife @hSSRIY of hd wettRAIPdheeable hth Hae oBCpairs of guiding

installation and renoval nechanism_ Each pair | _
elements situated adjacent to the IBC installation and removal mechanism. Each pair

of guiding elements extends vertically upwards from each end of the vertically

moveable arm. Said pairs of gufding elements are adapted to engage the container by

first abutting, and then sliding on the respective walls of the container during motion
30 between said initial and final position.

[0023] In any of the embodiments including the above-described alignment
mechanism, the elastic means used to couple said frame to the support structure

includes, but is not limited to, a compression/torsion spring, a cantilever or a
6



of guiding elements extends vertically upwards from

each end of the vertically noveable arm Said pairs of
w@eiodiorg4€l enents are adapted to engage t he coPCEHBGEN5/000279

by first abutting, and then sliding on the respective

métolithi©fledisl speifaARE bndlor 4 &gnmaﬁcﬁﬂthb@bf\my baalis@ﬂ to suitably
initial and finpal position. [0023] In any of the

biasbeiirAeniosTemad eratrabizedetiuisanest inabe sunport SHMFYFRTent
mechani sm the elastic nmeans used to couple said frame
to the support structure includes, but is not limted
[0Q24] a conptr gwsldobe tated itmn ﬂ@rirdnsﬁ;r nzechamsm |teat @pemtionally links

nonol i.t hic fl rin ne or acorrblnatlon
s R a S oena SRt SioeRa i leripagiine n one
ih<RATRE,Ns %ﬁiﬂoﬂﬁh'a%%sdﬂbteﬂ ab&RD BrbudPtheRRrtfdAPRRNEment of the IBC
structure. [0024] It should be noted that the transfer

imstallation sand trmaovaé p@achamsmathatws Inhovinged: mﬂwegp@ug ielaments of the

58 glihmen’ Melgieh® HedYarkedt s’ Shehed BiRer 8o 2 shinpirdined

na&@mntst I @Hgil‘tehﬁﬁvé/ Rkérhplaty emu@d{ﬁﬁht Qurih 8 %ddﬁ% or unloadmg
un

installation and renoval nechanismthat .is no

10 oppratigus, dhﬁgmetaléam gn@fremh%alf mﬁ@hamsng rma;htben%damm Bmplck a

riBYENE Fegding Bofban Pl R Mgl B Py L sl s St ana

stbité [BQs. Imdﬂdngly; rit fmba/a thab g sofficicatlly dlesiblé fmetallation and removal
instal l ation and renoval nechani sm nmay be adapted to

mfcBRnizm pyeappllgIol PidkingL nagzinedrTa AN AT AR YT BPSaPHIsaP JERosit or

el L£h it may supply/receive and store |BCs.
rAc:c:or%t‘%gl y, it follows that a sufficiently flexible

15 installation and rem)val mechani smis capable of

BT o Rt el et e St Ron haviRics Sl (iR esmgre) of
rhd¥7inBY @i eh R dnb B th Gn AzaPin by ﬁ'ay b¥ addpt&d 19'stdF® Eﬁ}st%nant of IBC

magazi nes, at |east one of the magazi nes nay
and @b tleast 10e Pthar anagagines Within s&ﬁtplmhtys@aambe adapt@dasq store a

s8R et BEREE Afeorohlly W diarP b At oFHUCR Tray el be
20 stoveirt Yeaious maguambsmtcerdmﬁg toBGiserating @hsiderbents tExaatplds rof IBCs
h 1 B IS, e TR de el T GRERBIT-2:3

IBCanH%dfuﬁfautamtaﬁ&ﬂAmd{ T-1 IBC, a twistlock T-2.3 | BC
and a fully automatic T-4 I BC. [0026] The support

surface, as nentioned above, is for supporti ng the

IS onde RhnRd Sl amentoia Fout 1o Mbpd B g

25 container during IBC installation and removal operations. In this regard, it may not be

necessary for the entire bottom surface of the container to sit on said surface. It may
be possible to support the entire freight container provided sufficient portions of the

said container are supported during IBC operations.

30 [0027] Alternatively, the entire freight container may be supported by ‘said.
support structure. Accordingly, the support structure has to be dimensioned to
correspond to the bottom dimensions of the freight container (either a 20 foot or a 40

foot container). In the embodiment wherein the entire container is supported by said



necessary for the entire bottom surface of the
container to sit on said surface. It nay be possible
W@ ospRest the entire freight contai ner proviBEHSG2005/000279
sufficient portions of the said container are
Sppeo rstrecturky thengnpbBE sapetusd incheles pAQRdneAllie dladg uelgdst two
‘térﬂf? entll e frei ?)Ehl cont ai ne rmy be supported by said
Pe Prffbocnﬁ © RERRATHT the support structure

has to be dinmensioned to correspond to the bottom
di nensi ons of the freight container (either a 20 foot
9628 40 fo@tm@aﬁnalmembodmenm&esnpm sterface,vis enentinnéchabove,

n Qr t ed sai d 0
S B | PR A5Gis) ST RO Bl el Rl RS Olthosonel jensions
qiressondin e th boteas bf tHaorasticheaniRl. KirtBO&hBEmeht Kg two
sup ort surface. [0028] In an exenplary enbodi nent,

stoph B¢ @Wlﬁfa%anda@m%hlt Jeyires imtsoden (mpcq»mmpdm@ a forty-

I ¥ ort onal.
fgpﬁ%dr?giﬁ%)én &lg%rrg spon chr%%h Hﬁi}ﬁ o?nlma%‘?a? 3 spring-lpggled and
mounited osto. thd-auppbh G&&iﬂ)m tHi® Fdga kil Ve ¥pringQoddee i dlmbe 9Iane may
I BC i nstallation and renoval devices in tandem (to

10 by compiseredehen 8p¥iadoBY 2 drhafassropniaine eplared oo said tandem

F gﬁ a central inclined plane that is
spring-1oaded and nounted onto the support frame. In
this regard, the spring-loaded inclined plane may be

resse ted by a_forty-foot container
[ﬁﬁg@ed on?@% hﬂ% Yo 9 thsiaNentiongnasoiurthepinclyde an IBC
Rtk hidans KaldgmCotadshe nﬁéﬁﬂ§ﬂ1€%ﬁﬂvé@ istoldhl §'rain "Bb#ARe piston

an IBC transfer neans. Said C transfer nmeans my
15 and\the aarpiase edepieddtoncnzage tiBomagazine pichtthat mcblpistw argintam are

he h .t hat
B8 103 LIRSy R SRGARe SR bRk il om e
c@xies fifing xhaemgmammu i hﬁthe tedeRikiSardlsu gfpositiohhe

corner fitting when said nagazine i1s in the receiving
and. supplying position. [0030] In an alternative

eodndi ment h é—%ﬁw@éfn p f [@g?lrz]

[bﬁl eans Ilc}fénaﬁ\t/ ati onlp(ﬁloutﬂlg)l?t @?ﬁ%-%&?ﬁs n ngﬁl the

20 reagssiicrhyrmedna wif agvibratipm nmtwm(wdiromhrﬁon)a@mhb rembodingtmd hhying a
const ant | at es. such t

Bbodlr gFCRE R Bkt I et s aeateies fgh that the TBCs

théreipensl Higo QPAstity Bbinghfosed do B AGLRAsinEOSPERBELY the said
during | BC renoval  operations, the magazine tilt nay

PReazigi Coryaeply dwinghlRC gﬁ@wﬂa@p%ﬁwn&t mdmngazw titemay be
e | B
récﬁ?eg ck . n%%ﬂaﬂgag ;&a@ftﬁﬁ&faﬁ tc%%gﬁ]%é%q %Q’ran 8&5 Bevg{se ﬁugmrﬁlgt the
25 IB@batk mewtd into the magazine with the help of said vibration. The embodiment
having a vibro-motor may necessitate having a magazine that is inclined at an angle in

order to facilitate the movement of IBCs into or out of the magazine.

[0031] The piston acts to dispense (supply) the IBC during IBC installation
30 operations. It does so by pushing out each individual IBC for the installation .and
removal mechanism to grasp. SuBsequently, during removal operations, the ram acts
to facilitate the retrieval of IBCs The IBC installation and removal mechanism places
the IBC in an intermediate position after disengaging said IBC from the corner fitting.

The ram then pushes the IBC back into the magazine for storage till further use.
8



having a vi bro-notor may necessitate having a nagazi ne
that is inclined at an angle in order to facilitate
W@ b@70eresrent of 1BCs into or out of the nmagazP@ESG2005/000279
[0031] The piston acts to di spense (supply) the I1BC
during IBC installation operations. It does so by
pushi ng out each individual IBC for the installation
[0032F r enoYht moseddecampdnenty of . IBSUmsdhug devige, sedrasile IBC
. rempval operatjons, the r acts to facilitate
insfaDp RO Fe010 P EOEHERE T IASPAT eea T e
| GPARNAS Geahd) CprleBEali® rdhnkNEREIRHEdNSIcRlosiehisOar any
R ;ég?wdl.ﬁsengagi ng $ZI|)d I BC fromthe corner fitting.
5 cofbimatiamof e afqrewbetioned mepmc Ibatikzing paeumaiof dwdaglic mGans,
storage till further use, e i f
sl BenTS Etech e e REGTES by SORrdBUEBRIS and effidengy o
thé(@ﬁﬁ@jbﬁérgtg{g@g@nienoval mechani smor the transport
nechani'sm for exanple, may be actuated by hydraulic
means, pneunmatic neans, el ectronmechani cal neans or any
i nation of, the af. L I d dehid t
0GR 1 copOisARRleE B haRRE TFRTIC oy e (ehticitor o
10 ledgﬁ?arﬁblw) themhgedtiddesinb.On ehis tegard, hmagmetie tyeaas thpically refers to
efficiency of the (entire) operat ggeg S stewogé hi to
angtestramagesiiscaries beingised RanypHatedhe gpenige §e" prior
. dr in3h | 16} eR¥mPRITES nGgiBiR Heant ina
m%ﬂpa&“’?g%tértg% r‘%é%éﬁlgt@i%ém%nggﬁi&%tg’ypj} gal Ilg}er efers'to an y
beelse@lih CDRPHARLIOE vﬁmmégm iimstpliatienl and tewmoiglumaehanisie In this
orientation of the rior to inst ation ]
regasd;fhe POTHonceS the FRCPERS élga? cpgﬁactgggﬂgl':i%_mayh & {rrrllé neél%l gt
15 m&%%%?&&nﬁﬁl HMERE, ddhtdeQthe! IIE, 16005 M0irith pbéition B4 installs the IBC
Installation and ‘renoval mechanism hi this regqrd, :
witthenimionmn Gictioh ant enanimiations Frrveatel s dhe s mER 8PP Béuﬂﬁ% the
magnet i zed such. that | ' it Sti
IR TR PIGERES reerrs B eARSes Be TP bpf 4R fiebive
cobhdr it gRithoph friaghétivieoatad:. mani pul ation. Conversel y,

the sane may apply during the I BC renoval process
wherein the nechanismretrieves the IBC fromthe
pecti Vlemﬁﬁ b dbods Bdhs'RaNBE! dn ot draw an
20 [0P§®34] Furt e?’,n@lte r%é%%ﬂg%&éﬁﬁgﬁm [ nggy]rreans I?rg{/gdbe

IBOfbmycrdepositchnelB Gintd BE€nfagezmer deposit an IBC into.

t he nagazine. [0035] Alternatively, the magnetic

handl i ng neans may be used sinply for alignnment
[0YEPOSES RBEMREVEY, e liiignatie hiddtingOmests day bengedsinply for

frei ght container, hi_another exenpl ary enbaqdi nent, .
alignmentiguposes hetveenithe [Bfe and thegprer ?&%Oﬁ@e %ﬁtﬁ’:ﬂ% coritainer. In

25 another exemplary embodiment, the magnetic handling means may also be used to

3/21 may be

Os

directly translate the IBC from the magazine’ir;to the corner fitting.

[0036] The system for the installation and removal of inter-box connectors
(IBCs) 'for a freight container can be adapted to accommodate any kind of
30 commercially available freight container which utilizes said IBCs for transportation
purposes. In this regard, a forty-foot long freight container or two twenty-foot
containers may be accommodated by the IBC handling system, for example. For
handling either a forty-foot container or a twenty-foot container, two IBC installation

and removal systems can be arranged in a collinear relationship and in abutment to
9



directly translate the I1BC fromthe magazine into the
corner fitting. [0036] The systemfor the installation

wapw7oznewal of inter-box connectors (1BCs) foPCESG2005/000279

5

10

15

20

25

30

frei ght container can be adapted to accommodat e any
egdﬂlﬁhélf SHR Jinﬂ \Ji%ﬁ fgtén@@é Sy defiudts m@bﬁh-&ﬁlm@ﬁy tinty-
utilizes sai ransportation Burposes
fodticentaingnthe, abaved mm:;gemem‘tprb‘udgs for &egdamectofm'@appﬂ@d tgrfhe forty-

t wo_twen f oot cont er, e _ac y

90k ST Aotk g R ATFE. o SRR T o IBC

?stérﬁﬁ taylotlafb ntcehirddn @layHe iackided bvioh® tHe dbatthéit REge of ¥iface
BC instal lati on and renoval systens can be arranged

tq proxidedPr 4 srewie jpiningafdhestvqseatiensi n abut ment t oeach

other. Since each individual systemis, by default

capabl e of handling a twentyfoot cont ai ner the above

[60373ngene Mltepfativelgete TBC ihdtellaRient Qe:h@vail Bipdtérsindag belptaced
_fortyfoot range_of containers_as well, hi this regard

in gandem qrin prmeabigageatangemento This@repgemnent is in fpg withghe new

oS, STHURY clifict L ECHR e BT SRR, (00 g Hhore) of

ittt | contine (O 3 Jsindild éllﬁna‘t¢c¢ﬂimgly,t horé Bian pa¢ abhiainedmay be
andr val systens pl.aced in tandemor in_a
LR IN T msalietge ﬁ@ﬁtremwlsopgfqﬂaﬁﬁ S fegpech the predular
ggt&h debigin g&pfc&ﬁ{‘aws'fe a%@ &It«'w S&cohRdaf Both twenty foot
apabl fting a plurali tvvo or nore) of
aﬁdﬁlrghfootﬁmtghtwmtamansa single I ift. Accordingly, nore

t han one contai ner may be deposited for |1BC
installation and renoval operations hi this respect,

[0d33] "odUl ghe eYifiCsREE €dri tRE derNE¥ a8 1ad @hstAWEoA F IBCs, and their
flexible |layout to accommodate both tvvent¥ foot and
é

respestiveresthodimenty mayceriisad méthin th[edmzﬂworlﬁ el @ fargereport container
I
bR et BT E ol bk A B b BonBr amO)
nﬁstaimam rakd abmavdl asygtem foorthe dreiigha i coetainen sy evwekihg together and
tem thls tem t.he qua ne and t )
iR e s Rr it pou prssusedivite 3G S EhcratiRg, systeim forms
awlﬁrpaﬁ% tﬁeqﬁ)rﬂ‘ sRtdHohs Fél’élin%' th %[e iB§t8lMhlaha gerh@mbhmcS

and since the need for manual |abour is reduced by t
IBC system said IBC systemforns a cru0|al part of

hgEer  MERE AR AAT (e DR AR 31480 B

syaaﬁ thily ittfudevitrledst o Rloap:ted niapasige, Whireinyiht ehagigie has an
I ncl ude at | east one el ongat ed gam ne, wherein the

ORERiAg that IfAst ene Bddhensel @nd is adapted £or 1sprivieg and supriping IBCs
tfi%Qgﬁ %aﬁdalpérﬁ%. fr acfd%:(ﬁf, VthQQB@qﬂaﬁdfﬁgl ANl ]Iﬁ?salso include a

transport mechanism adapted to move the magazine into IBC receiving and supplying

positions. At each of said positions, the opening of the magazine is proximate to one

of the respective corner fittings. Such an arrangement, as described above, allows at

‘least one IBC installation and removal mechanism that is arranged and adapted to

receive IBCs supplied from the magazine through said opening, to install the same
into the respective corner fitting in each of said positions. Accordingly, the said IBC
installation and removal mechanism may also remove the IBCs from the respective
corner fittings and supply the same back into the magazine through said opening in

each of said positions.
10



t hrough sai d opening, hi addition, the IBC handling
device may al so include a transport nechani sm adapt ed

W0 200mve4¢ he nmagazi ne into | BC receiving and se@pbg200§000279
positions. At each of said positions, the opening of
the magazine is proximate to one of the respective
corner fittings. Such an arrangenent, as descri bed
[@040V e, al ool thetIBChandlingsysBBCaY drserabddaterein, anidBC magazine is

: v ani sm that. is.arranged,and apt ed .t .
R T TBEC RaRAht SRlied nRleBn AR SR R, iR paying an
oPp@ffs 2@ ledsd oh®dndl thetdd€ TR BolleW Ghhfes rigpreetfor @eceiving and

corner fitting in each of_said positions., Accordingly,

5 sendyisaBCs theoughsteid openingnInathis regardihe interirithashayndy have
oFERR SRS IS RS LG SRS HS00 lc arins of

ngs armd supp e sare
BOs.ough said opening in each of said positions.[0040]
In all the IBC handling system as descri bed herein, an
| BC magazine is utilized. The | BC nmagazine utilized

i udes [} i
851 050 3fe LRURL VB wilth TP g, 10 oATE Bieiler. The
10 nisohaniem efispendnatice BQp|fpi egmipBCmatyHreothg lafeei entjvasd vgn and
hi this regard,, the interiqr of the shaft nay. have '
PIRATCREIABIAL I TR TREgepdefl eehanitin of aipimolink lapted to
pafi SOTEBIAbE e 1es #i HRmhdife, Tor BERpid. 0041] The | BCS

may nove thin the magazine in a slidable nmanner. The
mechani sm di spensing the IBCs, for exanple may be the

G0 s A AN B B P e R BB o e
15 bBtwden IBC x%&ﬁvihi She @ﬁﬁp&ﬁntg Eﬁéitif)ﬁs(lb‘g} 4 hendpofanédh@nisiOn each of

example. [0042] In a further enbodinent, the |IBC,

thargesiving apd suphying aosionslhe opering ehthogegaging isArA¥MAFRS0 one

of eééﬂe%ﬁv@ Qe ﬁ&ﬁlgp:fn Qrdltalr ﬂﬁfﬁgﬂ)i"tefte Eﬁ:ecxge%lﬁ o@'[Bé?%m the

of t recel ving an& supplying positions, the opening

nifgazihe tarhg ABCriestaldatjpnend maheval meohmisnh ot hiee verspdatthis eegard,

.corner fittings in o r to facilitate the vepent. of

{80 B OREHES e dbr JECUBPre TBepet 1 FrpTO A Fgeive TBCs
20 duAARHR!indRENBA8AY@hov4l 6EIBCH i e feficbtiveaRhéh fittihgsmay

be consi dered that the I BC nagazine i's adapted to

supply and receive I1BCs during the installation and

| of | _ ve o el
I T R —
bergRid | Upplying hmdh seaeivilg @ositbmweaithsthpdBY hgtallation and removal

receivi ng positions with the IBC installation and .
meshanisips being located at said supplying and receiving positions. However, it may

25 also be the case that magazines may remain fixed at the supplying and receiving

positions. In such an exemplai'y embodiment, the installation and removal mechanism
may be moved instead to the respective receiving and supplying positions to carry out
the installation and removal of the IBCs as required. Accordingly, the above-
mentioned kinematic reversal embodiment still retains the principle invention in the

30 other exemplary embodiments described herein.

[0044] - To aid in the further understanding of the present invention, said invention
will be further illustrated by way of non-limiting embodiments, along with an

accompanying detailed description of said embodiments.
11



mechani sns being | ocated at said supplying and
recei ving positions. However, it nmay al so be the case

W@ bav/oeRdg@mzi nes may remain fixed at the suppl yPeiyS&ds/000279
receiving positions. In such an exenpl ary enbodi nent,
the installation and renoval nechani sm nmay be noved
.Instead to the respective receiving and supplying
19843) i oNigure 1iHpstiates a layeut of arart) dfatquas czang operebionral arda of a

gé-g qui red. Accordingly, the abovenenti oned
téIPﬁalEc% fai ? 351%

nema ver sal enbodi ment still retains the
principle invention in the other exenplary enbodi nents
ribed herein. [0044] To aid in the further .
> @ﬁ@ r st imrﬁ@%fan@ h@ shewdaarniLR{e tat aie, cosumenly Howsh Figire 2C

Mol ARIBCURLNGpILYY TSI I{Xﬁ& LW claNd Pdledd0 gpeétcgi{q.\gerg 484 a bottom

enbodi nents, al'ong with an acconpanyil hg
ahas qrofige isoitabdé forainder déwkocomtrines . spddRME] anki Kjigaee 2D shows a side

i.llustr a |layout of .a part of a quay crane

Y}B@r"iﬁfeg[hgss}]ﬁw&éxg‘fg‘ﬁe%i cal container port; [0046]

Fi gures 2A and 2B show known I BCs that are commonly

used, Figure 2C shows an IBC that enploys T-4 type

10 [0848r | Fegureddillustrates en repttiodimaninodiribe #BOdnstallativanand removal

rofile suitable for under deck container stacking and
iStSHIr’e 2D shows a side view of the IBC shown in Figure

2A; [0047] Figure 3 illustrates an enbodi nent of. the

| BC installation and renoval system [0048] Figure 4
[004#8]st r Higure o illusiaigs manembadimpet ofh theninventioshwhetein two IBC

. NSt ' e are .arranged in a
e HRD R AT o SO s i SEhaBh PRl RN
15 enbodi nent of an arrangenment of magazines in the IBC
ndl i ng. device; [0050]. Figure shows a further = .
@ﬁféﬁgdi ng"rﬁursfs §3H’“£§rq‘na ﬁ%tmenbpg A gaangraent of spagapines in the
BRNEnange deése; [0051] Figure 7 shows anot her

enbodi nent of "a vertical arrangenent of mnamgazines in
an | BC handl i ng device; [0052] Figure 8 illustrates an

di nt of an arr enent of Zl nes across. the . ]
B, oFikung s, Bews o fiicer Sobodiment o 4 PR E e o magazines in
20 dn0BE3hanbiiggdei&;is a frontal view of the enbodi ment of -
Figures 3 - 6; :

[0051]  Figure 7 shows another embodiment of a vertical arrangément of

magazines in an IBC handling device;

25 [0052]  Figure 8 illustrates an embodiment of an arrangement of magazines across

the width of the IBC installation and removal system;
[0053]  Figure 9 is a frontal view of the embodiment of Figures 3 - 6;

30 [0054]  Figures 10A — 10F are illustrations of IBC installation and removal

mechanisms;

[0055] Figure 11 illustrates an émbodiment of a fine alighment mechanism;

12



[0054] Figures 10A - 10F are illustrations of IBC
installation and renoval nechani sns; [0055] Figure 11
WO Rtoasenad es an enbodi nent of a fine ali gnnmentPCT/SG2005/000279
mechani sm [0056] Figure 12 illustrates a plurality of
90561z nﬂgmm dzanumfate%rsg@ﬁ@nty & miel Bed &) Qn‘b.[%ement of IBCs
téel at.i o {%g f.ine alignment nmechani sm
Frﬁltﬂ'l@§e e finpalignenb meghnisfierent of a fine
al i gnment nmechani sm when engaged with a contai ner;
I50058] Figure 14A and Figure 14B illustrates an
P$dr nafi lgm'esemm didrik3B slofw an énlargembntofiarite JlRaMaA B&Bhanism
5‘&1;(11)%159 qure. 15 i.s an isonetric drawi ng of a further
rﬁlt NUIBFE st or age and handl i ng system
[ 0060] Figure 16 illustrates an alternative enbodi nent
of a fine alignment nmechani smand D3C installation and
P83y al Figmae, agA@nd Hig0® 1 Br]lusirates b altbinative @hiesdinb of a fine
a?%ﬂz?n:x f a fine alignment nechanismto a EBC
atl 3%°Bnd renoval mechani sm of Fi gure 15;
[0062] F| gure 18 further illustrates the I1BC

install ati on and renoval nechani sm of Figure 15;
10 [P 3) Figyae d51is an isesetriatdsawing wfivb Gatitree rembiogliméic off the IBC

i nked when placed in a vertical
Sg#?%ér}‘?‘g%ﬂﬁl}s S i n gure 10E; [0064] Figure 20
shows a further enbodi ment by which the nmagazi nes are
Mprbied en placed in a vertical orientation as shown
[ i gufiguxeH6 &IHEUPES%‘] altergafive embediovest aof a fine alignment

nSdERRAHLBAY 19C iRtdRE8A hilerefioy. Xﬁp%%é_@% .smfor the

magazi ne transport mechanism igure 1
15 jllustrates a typical IBC operational area 160 around

an q ne . 140. sho n Figure 1, the
G063} b h PR RGEE Guntie Sl ke Beshbim tun BC
ipedatibehnd Rnidvel WedRhisBdaFidirel13e quaysi de. The quay

crane 140 serves a | oading or unfoading bay. Each bay
Is associated with a set of containers 100 (whereinthe

Vi f: dqGat e th referen
(O0FE} Ffplr AT s WG e o 8 Breptgoiom
20 OfElgmreIhS,n the transverse reach of the quay crane.

Wthin the operational area 160, specific |anes for
trailers 120 are marked out, in order that said

[0063] Figure 19 illustrates an embodiment by which the magazines are linked

when placed in a vertical orientation as shown in Figure 10E;

25 [0064] Figure 20 shows a further embodiment by which the magazines are linked

when placed in a vertical orientation as shown in Figure 10E; and

[0065] Figure 21 shows an embodiment of a magazine drive mechanism for the
magazine transport mechanism.

30
[0066] Figure 1 illustrates a typical IBC operational area 160 around a standard
quay crane 140. As shown in Figure 1, the quay crane 140 includes a spreader 30 and
is operated parallel to the water edge at the quayside. The quay crane 140 serves a

loading or unloading bay. Each bay is associated with a set of containers 100 (wherein
13 '



trailer 120 may park beneath the quay crane 140 for

| oadi ng or unl oadi ng operations. [0067] The spreader
wW@078212%¢ endabl e in its length to correspond RET/BG2008000279

| ength of a container 100 to be picked up In

unl oadi oper ati on ai_ner t d th
the F&W?‘I’f’g%@? BE5S W@icaﬁgyw@?geg%re&%os RV a { %egrdzlg) Sro e
cofhineF RAIPIYB Yha€ i Rethikd thet fRR13veny esich lod tlm@qtlay oRne. mehgl the

lifted to the I BC operational area 160. Presentl

opstontlrisra 18), sPRoFq BRer 8 TEeTD Kb AR fibrBRreb e Seid
trafef Y?ﬁjlgxr ? par (})tgﬁ?a:t]% {hlég][utﬁ% eMRE946 fcﬁ%d‘ir?g'@\(ﬁﬂdaﬁﬁlgl dpefations.

oca m corner fittings of the
5 container 100. The container is subsequently hoisted

RI2 21bs Sl S RSl o
%%g{uﬁ&] 070 g@ Pr ? ﬁp "B utOins O}%Hrﬁﬂﬂ?tth@ Bodainé2d 0(Efs hoisted

120 par ks beneath the quay crane
fraGhé shiptsy thBQuey eraat ildfaviaghe spreader 3phdhe pp@aar@ne 340 then

liftsg the ¢ra into ord
s o RS briney SRR 10| BEGLC) Op At Re i flesiat, e
10 c (%1?’1 iR&Tis fldnl bRERd A thdShdul®ir BRighe 6Nk @teﬂ@dord *1Y that the stevedore
ubsequently, the spreader 30 1ifts the container 100

camtemovh halBRKs Jooated mside the bo@tlom coyper; fiEngoaf ﬁqer@ptaélrﬁr&()ﬂ
t
ThE eoine BouBraRry BBt SARET 120 frefob ol Hom the

qhayRidk RCa ¥Rfde8hid, fd@kaBiple. Currently in use. F| gure 2A

is afully automatic |ock T-4 200 (comercially
avai | abI e from Gernman Lashi ng Robert Bock GVBH, www

oAferal ler 120 and said
15 [(ﬂﬁ? natl ona 55t dlardgi gani zg?’:iso%ﬁ%wcﬁq%aﬁtegl nezrué o
traide Mpa&‘kﬂ)beﬁeaﬂhuﬁesluay Icmmrlcwom thh éBCamesatmalf gmea 360. The
reIeasetheT4fromther S tiv er fj
SHAer B 1S CaaLirincs A 0 pndieny i e et Hind b g instal
1BEL1td fhe Btk &bt corhdiitfingds Sthe HRighk 36RMinbN100. Subsequently,

corner fitting or renoved respectively 007% g&
tﬁaﬁpreﬁdeuﬁ(blm e conaiFin i thewth dhg dosk o e haldy g the gontainer

20 S@ &é 3 e?r%g4 ?ﬁneqyyerégicicgf ouﬂ‘eg'gl%émh& cess.

or sem -a I'ng chanlsrrs of
| BCs, further human intervention is required to

e SR PR B ST B B e bt
i 40S GRBERL 3 A if %Vfuﬂg aufindtBGe caY aloh }Fcéﬁﬂi@i«b@ﬂlyf £¥@ible from

sai d cont al ners the case of the 200, the

Gurame bpshing EoberEBebly GMBH; Mgmt@mgﬁéaf% example)or use

' aded, b zant al _di st
25 Vﬁg)r ﬁ‘i@ﬁ?t%ﬂ Xgﬁqaptiau(iq ?) @ﬁ atl%e:%gd'}i heen’f‘%f 200 mcludes a
1608 269 RiaALAEfo fit or release the T-4 ﬁom the respective corner ﬁttmg that it is

secured to. In other words, when the lever 202 is pulled down, the T-4 may be placed

'3

into a corner fitting or removed respectively.

30 [0070]  The fully automatic locking mechanism of the T-4 200 is only appreciated
during the unloading process. In conventional or senfi-automatic locking mechanisms
of IBCs, further human intervention is required to release the locks between stacked
containers prior to said containers being lifted by the crane %_md subsequently having

the IBCs manually removed from said containers. In the case of the T-4 200, the crane
14



beneath for unloading onto the dock for the stevedore
to manually renove the IBCs fromthe respective corner
W0 paoviozigee of the container. 5 [0071] Fi gure 2BPEHSG2005/000279
anot her variant of |IBC known as the Twi stlock T-1 220
al,so al I v
ongty eBIL R Cim Ao bEARIRLIR) o ERLAL iggmes of
135the. The Riosel ¢hist hﬂ@wssaimeTpdd rzpﬂste disertghge Trond tIR0Qontainer

beseabidor PERBYBE oninbe FOPk Toy Bostevaliinfo FpRurbavE S EmCs
fr8mtHe fe)é%éyﬁw B&hb&ﬁﬂtﬁg;koﬁﬁ& cothih&r, a sem -automatic

one at best. Unl he above-nenti oned T-4 200, the
5 T-1 220 requires a lever (not shown) to be disengaged

B0 e s Bk G R R Brlaig 220 o
cérﬁﬁ@cie{m? I §9ARGId VErda®T NGérnfant t TAGENOT RéWeric OrBGRkNeGMBH,

|gure 2C 240 shows an IBC that enploys the
atashingdnafor example) Rbe T4l 320 saryqsitbe samapurpgsergithe T-

Y i fied bott mcoethat
BT G W PR Rt e 7
10 25E1sWRR Rordiddr&Ciouses fllBr avtdiAiftic 196k butsiatieki a@ndadtonissit one at
as used for on deck stacking is clear when Figure 2C

bmm@ﬂ@ the ghayermeentioned §-4:309, thenfyh 220 requies i%ve? @ghshewn) to
f t n

o4 e BB e ) R G PR S e

stevdioed MEdiualBp Qerabvdshthel IBCshfonll threg respsdtiom cofire ﬁttmgs of the

enbodi nent is shown having a support frane 310 that is

C‘%‘ﬁﬁﬁ?ﬂ e of 5 supporting one forty-foot container or up

to two twenty foot containers 2 in a coUi near

arrangenment. The first container 2 (shown as a

[a07@ht y-Figore wr%aushews an BChateenmloyatje samp lewes aieéhamsm as

A SRR A% S AR BA A SRPGR 5L AR o s in

e R ASELS c@i{tﬁnéﬂ sl dThpdiffetdhee Sotwaen tanf IRTrased 1for byder deck

nmeans of a quay crane spreader. 3. The su port fr
staglgng g bat %eseéd’@g o5 desk starkisg is ?aru‘§ Eigue 3¢ 24 and

20 F%%H% 240'5: L QAR g{l %QﬁlleBd &HP@QCHS bbed®pted to

has gui |ngra|fs |tuateda ong at |east two
grip ahdtherecontaitdre f our edges of said support

[0073] Figure 3 is an illustration of an embodiment 300 of the IBC handling
system. The embodiment is éhown having a support frame 310 that is capable of
25 supporting one forty-foot container or up to two twenty foot containers 2 in a collinear
arrangement. The first container 2 (shown as a twenty-foot container in Figure 3) may
be placed on the section 390, as shown and the second container (not shown) may be
placed on section 380. The containers are placed upon the support frame 310 by
means of a quay crane spreader 3. The support frame 310 further includes a base 1
30 that is placed on the ground. The top peripheral edge of the support frame 310 has
guiding rails 311 situated élong at least two or three of the four edges of said support
frame 310. The guiding rails on the short edges of the support frame are not shown.

Also shown in the present illustration is a fine alignment mechanism 320 that aids in

15
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frame 310. The guiding rails on the short edges of the
support franme are not shown. Also shown in the present
WO doaserag i on is a fine alignment nmechani sm 32BCT/BG2005/000279
aids inthe installation and renoval of the IBCs, the
ﬂ‘%%ﬁhlll:ﬁioﬁfanﬁ,‘yeﬁlng dfl thd ?B@L,atﬁg q@tafld of QVHJ&{ &1l bé SRBblated on
eneath the supporting frane 310, a plurality of
latexgazi nes 360 are arranged such that they are
proximate to the corner fittings of the freight
contai ner 2 when said container 2 is placed on the

[(WTRPOT tBdnkRHELhd %ppaﬂﬁﬁﬁnﬂgﬁéims aabﬁlrﬁ[tga@feﬁma@afziﬁes 360 are
drive mechani sm (not shown) to be noveabl e between | BC

alrr@w:i\ﬁ}lﬂgﬂlé? thew gpst prowignase e theawesner Alitinasof the Epightepnspiner 2
R B8P} ARk m e PR SBCIE ffings g ngoged

by eddyiat BEQRBEHE $not esHPE) | t6€by .mdsable Obetivbén PBUr fdckiving or
of magazines stores a plurality of I1BCs. [0075]
SEpiYing posmnssAB B Creesi g ok ﬁmﬁwostha iy oBY WhHErer2gIBETmay

ok AR AT R AR vy
Fath gfthe plurdlity bheagaririeaistoees apltualityes{IBCs. to the entire

IBC installation and renoval system Once pl aced
firmy on the supporting frame 310, the fine alignnent

(63 ani G 99?* Wﬁei&ﬂ@c&%ﬁ&rﬁ ?1‘35&?61?’[ f of thE support frame

container to align four IBC installation and renoval
3te.clrerdostainef 2 d¢ ingtiaflypehgagedttydhe guiding rhils 311nthst wbvitlae course

igindil o 6 ERHABR: WHECRSALA B0ewit JPC iRBefit 5 ffoval
s@j&_ﬂn Ot PIBCAAREEY JA0H Snsjodis Mvaid i330) e Uieakkknment

ring said vertical translation the arms of the fine
meichase 20nengsges & hpitemt erangre Qiethe| cantaipgr| to align dour IBC

AT U0, 0 SRS D g e o
chiitaine. O dogagenosnnef thé coitainenvinahedine JIMFE HochanBE 320
E R A TR I .
s H%rtlf&lal GREBRDn MRCAARI oThe Afe SlikGinent #leBhddim abut the respective

Instal l'ation and renoval nechanisns are aligned to the
walls pé ttei opetainsr.riypecifically, mg sheown irhibeoreseafllugention) the arms abut

b o r A e b e R Qi 2 e chani sim

is translated upwards, the installation and renoval
mechani sms_may si nmul t aneously engage the corner

[9676] | ngBha IBG mstalationgand remevel mesdanises (nabshewER WeFigure 3) are
c%)%q% ?&é%atua theﬁﬁgll}p InoVELBY Fne aﬁ%%ﬂ%ﬁ%eéﬂﬂisﬁ@ A% such, said IBC
installation and removal mechanisms are aligned to the respective comer.ﬁttings of
the freight container once the sliding along the container walls by the guiding arms
begins. When the fine alignment mechanism is translated upwards, the installation and
removal mechanisms may simultaneously engage the corner fittings to install or
remove the IBCs. Conversely, the installation or rem.oval_ﬂsgzquence may be a two-step
process in that the alignment of the IBC installation and removal mechanisms takes
place first followed by an actuation of the said IBC installation and removal

mechanisms to install or remove said IBCs.
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process in that the alignnment of the IBC installation
and renoval nechani sns takes place first foll owed by
W@rooaoe2ag i on of the said IBC installation andPCESGUA5/000279
mechani snms to install or renove said |IBCs.[0077]
’ Qur ex4 . Vi 2 VN fainer
107 Pl hold Sy Bk 380 2 BTy Lt UG o8
plaeé oh Gaidgiuppora $raalest1 OnAnedrdingly, ab alse méntiop¢dadwvef intplgse of

e SHoutevisn 2y ok oL B IRIAEOR L aF spopy oY o
Suﬁ}%og{ ?é}hgﬁ%ﬁﬁ_if&ﬁrﬁeiéh@g&ﬁim@e fine alignment mechani sm

own to be 1n an engaged state with the
5 respective corner fittings of the container. In this

O RGBT OFELATE B by v

thE Qelhe QRRNERES B Of dict Bkaiha! T ek ralbodintidng clae @lurhiiy of
encl osure 405. The arrangenent of each openi

] ng j s, suc
magraines Heystened withinuws reaslosue 405 g srclogure, ﬁﬂgemelélﬂﬁ% EOW
fitti . [0079] ,.The ins | at.i [ t of
onshBEARB AP SR i & e BB EE 3P, Thd Afansoment o
10 edcR oférng B sdch (HAOBOY afeiig suittantibl dligatrent with thefoorrteh fittings.
enbodi nent 500 of the present invention. The section
380 is of sufficient dinension to support a ‘
nty- | | | A FIARE 478 ¥inkfir to that
opfficr” 138 Sl Bba Blockh e fbodniei FigRE A18Yindfx o that oo
d&eribed in®igwre 3pl aced by the quay crane spreader. The
support franme 520 of the section 380 includes guiding
~rails 525. The guiding rails 525 aid.in the alignnent
15 [ogggf gﬁ gfi%ge%ﬁlug@d?éﬁd RRheMIBbILRSRO of thel fresehtiabértion. The

y be found along the periphery of the )
sestipp 380 s rafmfboiont Sorension to hpReS Fofverty-oat gght eopgginer.

[ 575 is f ' ' ' ' .
seiin 350 Paere (ke e Pl fpouf Bfich 160 B PoRter i
plab@d By thl QR84 Lraht gpifegded. THd suppora fiemead2tdfehe saohioniBkincludes

of the_invention wherejn_ the_. gazi nes a{%gieegg%at etd. or
E¥iding Bl S TheoBdng FRIST25GHd o 19 SHEBERh g CpHigin
20 w‘?.’tﬁ%?%b@ctpﬁr égébr‘@ﬁg%g Ad Qnangﬁ'@f(fuhﬂsa'IOMe %@ﬁﬁl{élﬁiy of the support

portirons 6 are drranged in the simlar

frame\5290Besaatit the) sappirh freme S3ftheathmaagazisk Y5 g famsd apja single
Rt R e e B8 BT of b Cof e ShE i e,
of magazines as they are noved between the
recei vi ng/ di spensi ng and storing positions. As with
[0083] pr eHigwrss beitlysater Arather prab t ©of fthe Jpveption wherein the
25 niaa?;%ill{gsegre 6sleﬁc’a%g’cec? gntg tf'v'vcgi ipglgions, the first portion being 615 and the second
portion being 616. The first and second portions 615 and 616 are arranged in the
similar conveyor system as in the embodiment of Figure 5. In this instahce, two -
independent drive systems are present to create the cyclic motion of the plurality of
magazines as they are moved between the receiving/dispensing and storing positions.
30 As with the previous embodiments, the support frame 620 includes a set of guiding
rails 625. The guiding rails 625 are located on three of the four peripheral edges of the
supporting frame 620. The guiding rails 625 function to provide course alignment to
the freight container to the IBC installation and removal systeﬁl such that the corner

fittings of the container are proximate to the portions 615 and 616. In particular, the
‘ 17



rails 625. The guiding rails 625 are | ocated on three

of the four peripheral edges of the supporting frane
W@2®7/0Td6 gui ding rails 625 function to provi deCTSG2OS000279
“alignnment to the freight container to the IBC

cifn%%f Bltingt h@hn 3t BADYERMicad BERHRNE Weth &%&dtﬁkﬁng S6iBAhs of the

ittings of the container are proximte to the
ppwelity ohmagaginesnd 616. I n particul ar, thecorner
fittings are in substantial vertical alignment with
outward facing porti-ons of the plurality of magazi nes.
[003282] Wigary P ilfustrhies ahothéreambotihber700rdfabk mvehtiotD@heatin the
the .invention_wherein the magazjnes 710 and 750 are
5 magazipesaT 10, angd: 730hare v eriqally ragep gt with respectdgfhe sennegiing frame
{ . . . o . _
AT IR 5 B bRaniidl e Sl IRIRF RORIOH, ghe fir
poitidndreihgt 116 ané clonetcqat portion being §50.5he fifkteantlisectndapodions 710

sgﬁgnd gorti oas 710, and 750 are arranged %o be jna . . =
apdriolyisy apaged pcieain # CORUGYRT S¥Sterm dhatniEapslaioseeach magazine in
eﬁhér.rheﬂo@mﬁké’&fé#éﬁ oQwig i Qrdt She HEHPREEy @f’iﬂé‘ﬁgsetf‘gfthe

peri phery of ase 1 of the nmagazihe.” As in t
10 neaghzide.ndenin thé elfboflimentcof Rigaredy, itwe dsys systesnsiare requiped taecteate
to create .the cycli.c tion of the plurality of
M QA BOHGR o185 RIPBbiR, 0L dndgeripgt b ey are tnoved between the
réR58hYHRHEin3 RAA Sloftle PBEtSALr | Ng positions. [0083]
Unl i Ke Figure 6, where nmagazi ne openi hgs can go
proximate to corner fittings, the first portion 710
ot di .ect | | ow ¢ LEt1.Nngs. '
(FRRTT BBt R b, dely <BRAES bibles"8R 0 Brdpllde o comer
15 fitthads, th‘ﬁ ﬂiﬁttpo‘ﬁﬂitmlwd M0 ¢dnabt gtom'mlgﬁ‘.)e}qdmécdrhéﬁﬁttiﬂgsll}lﬁ ¢is regard, a
710, the second portion 750 and the C ipnstallation
linger sharpsldPT ARIBRARN SrimerBRisehiigh)s 14t Herel thgf connects the first
pRlti RN {he%%&glw éAogﬁorP 95085 fo BNt AN oh WRA rbRABvA Sn@fanism
i nternedi ary bet'ween magazi ne openi ngs and the
(nats preotn) via  wertingr alignndnb delovBube camer ritingemayrfjnetiop as an
.al so remyve the need for .mgazipes to nove relative da
iR PGB AP R BeROET b e ueoiroray: AtintS Sulh an
20 iR I MayQiisotr@ol @R AHcE® For Wika£ings theovergREVORSthEbike.
are horizontally arranged with respect to the
supporting franme (not shown). As in the enbodi nent of
Lo e ' . A 0 o singl _
464 o, gkt s IBATELI SSo8Le SMLBR0 01 42 BrBAN, S me
nhdgazined 8Y@ yiter hayaneilyt dreanged avithl @hpest éadie suppagingeframe (not

S asdn oGBSt o O PRae0R A e e
25 Polfore FIRATHE GhetRf ?&rﬁ&v 1830 6is af'i‘raﬂ%éd’?o %%ea{%bﬁve?&q WA that

to create the cyclic notion of The plurality o

tranglates each magazineyin either a clockwise or anti-clockwise manner between two

receiving/supplying and storing positions. As in the embodiment of Figure 6, a drive
system is required to create the cyclic motion of the plurality of magazines as they
move between the said two receiving/supplying and storing positions.

30 -
[0085]  Figure 9 is a side view 900 of the embodiment of Figures 3; 4, 5 and 6.
The magazines 916 and 917 are in the dispensing or receivihg position, in the case of
the installation or removal of IBCs respectively. The IBC installation and removal

mechanism (not shown)' either receives or supplies IBCs from or to the magazines 916
18



nove between the said two receiving/supplying and
storing positions. [0085] Figure 9 is a side view 900
w@Roorlezi2eqbodi nent of Figures 3, 4, 5 and 6. TPEI/SG2005/000279
' magazi nes 916 and 917 are in the dispensing or
.4 i : L ati
oD AT e PR ElBin Tl 38 G, 2, e RShL G diRaths o
remmn@lpomﬁoimrihsarft@ﬁmt esthodim)ensi thkevameemegazee may be used to

or to the.m i nes, 916a d 917
ot By W BuBensiey RGOSR FREPE"T Y o B cifberaog that
d@béﬂﬁigsﬁﬂwl tRE afr RERMEhTHF iRREkhENAS shdwh A tﬁé’{)febi%hs embodiments
enbodi nent, the sane nmagazi ne may be used to di spense

5 of gtigupes 3i ﬂt?e[]atdlesq@eom AgeyoRd 49 capabloowi . translating tb@tvmn the
SR80 B8ugbbBha ERRRU A ROT, B AR ARERR o som e

rEdpgttivescotner fiftingd! | east one magazine is capabl e of

translating between the respective dispensing and

recei ving positions to provide/receive EBCs to and

th - ti [t .

(AR, oS BFRRLBHE 059Gt DSy AP BR colfrer ot may o
10 sooxlichi sued conthinemBis hhﬁagmwﬁn@htosmiechuppmm'g e 10 SafiDguiding

| owered to the suoportl frame 910. Said _guiding

rhils 925 arpinclined AT sk LTS (e, GOPtEIRGR 1S PFregid container

daco e e SRO

i S lsBLr, QB HRng R RlrpoRPiah S oS RXhcts the

gnmm@EMB9ﬂﬁe guiding rails 925. [0087] The plurality

of magazi nes 915 is enclosed within an enclosure 930

as shown. The encl osure 930 has two pairs of openings

15 [8687)(t OPheRARKING SO MAshzARY o180k tePBIORE KA hn @Aclosure 930 as
opposite sides of the enclosure 930. The bottom set of

sbpeni hbe enelogire 930 dups B i Hisepeningiti#de(temepenings) and 981

16 EREFnE] Bn T Rodlp il Br HRRAL e VD TSR Bt hecings

mraytufr.ted %Rmk dwbsalodwehere slm:magazphasr 916 tyd OdDtars havared. This is

provi de t maxi avai | abl e |.BCs_durin al l ation

b&ﬁﬂm?éﬂoavgwnhewgl desess BeG e lumelipy of H@ﬁaﬂg‘?pgfé ofe stacked
20 db%@@h \i&nl %@%aﬁt’yc(ﬁbtt 411%“)%? td PrOvERthO haeReRh %9&1&%%1B@b9dlmng

the nmagazines are in the respective dispensing and
ingeltationragd pemiovalohbe sqwo@ ®]uralkt§ therbdigpenses omlfecglwgm]EBeC@from

d
(8 PR PRG3R oL ot BRSSPl fensine
dnB(féceﬁﬁng\pd)dmc&ﬁ. allow for a greater nunber of IBCs to

be di spensed. Then again, it is not necessary to
differentiate

25 [0088] The embodiment of Figure 9 is advantageous as multiple dispensing and
receiving positions can also facilitate the usage of different IBCs as well as allow for a
greater number of IBCs to be dispensed. Then again, it is not necessary to differentiate
IBC types by magazine links or even by magazines. That is, under deck IBCs,
differentiated ‘from on deck IBCs, can be stored in magazines_ within the same

30 collection or even within the same magazine if there is a memory (or counting) system

associated with the entire system.

[0089] Figure 10A shows one embodiment of an IBC installation and removal

mechanism 1000 coupled to the fine alignment mechanism (not shown) suitable for
19
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D3C types by nagazine |inks or even by magazi nes. That
i's, under deck IBCs, differentiated fromon deck | BCs,
w@207/0z12¢¢ or ed i n nagazi nes within the same coPCESGL008000279
or even within the sane .magazine if there is a mam)ry

S RETAES P PR RSB SR g

(viddch iaresktrmiwinatol the shﬂk&dmmn}athawsﬂemc&nhalﬂmmﬁ:amﬁ éepld;ted in

F;g?&ﬁghdf}il%@(? nea%tg@nrgg] %mﬂl rp[ec,ilfa%g%émgzlg gsgtﬁgeglzqetuator 1015
thA¥ E@Flwsfatw qﬁélﬂx@emllfu b0 Mhe (1844 oianﬁf& 10188 11-8hdpd@ ends

erson) the system.can handle I BCs as
p@tegldmvéai tp rﬁheFlregmfethQ B)d Tiivbis| aBaptich & minigulatmthgFBCs of Figures
2 "@?gr rr%ch i smincludes | ever actuator 1015 that is
ﬁla@‘ Ie§P ed about a pivot. The | ever actuator
1015 is U-shaped ends perpendicular to the rest of the

rod and is adapted to man@ﬁul ate the IBCs of Figures

[0980Rnd In@ddlé@pet@tﬁhvéBQ irfs 9@911 hlild seragvial grechanisme thegigure
1{)8%&}al IailtsI a0 I§8 L&OP Xﬁ‘(ﬁ rg@g ts&e Rn%ﬂr %m]d%echamsm
esS an |€g€f ejector an ri eva nechani sm as

piifilatily &anphmaifam ipgedrD nomlranﬂya f@mlme eThefpigtopiis tadipted to
1030 and ram 1020. The g)pst on is adapted to
trapshe p@ﬂéﬂm shfak axs ofdhe elongasd glasalzn@qqf@ dsRsABatRL s to the IBC

uﬁpagl@ﬁé gnd QbR Qﬁ% r%{o% (}&)g@ is Iﬁ&ﬂtgc?g@:h 1@1 ?tugﬁﬂl axis

reana evi ce. he pi st 'S nmount
allgmglphmﬂermith fhat of the intpparing@). & thel IB@ dihpdnkmg/rmfelmﬂr@position,

B BRGET fiis R FieRren JO3PiB Traodr Brpuss Al Rasd il mat
of’fh%‘ﬂle@ihhé( (ileS al%h% anednthll &Xid ahe SitculFnAPRGRE] fO€ exdmpfle). The

along the central axis of the circular nmagazine, for
mmmt@ ymovement af thermston 103 iscselastedodr ach@st?sl ot erespd with
e t.o cor on h e
R R L
nﬁﬁeﬁemmmmin‘eaﬂtsninvthmc bein yvdisgerised Lﬂ)lt ﬁlel BC linstdl]aﬁon and
bei ng _di.spensed for the IBC installation, and renoval
repeRpak devies to griry oBlipstaHation) apsratigns, &eratiPlins, for
exanple. [0091] During the IBC installation and |IBC
renoval process, the IBCinstallation and renoval
[@191] ce Durnghbe dBCunstelation alngidB@ubmovaiaan@ss,ct% IB@ hrastallation

hydraul i ¢ _neans. 1025 i [V Ion a file

s Sl ety e el iy Raliedhtisf 1928 Bishdsfyie ppeans
1028 i@ivieR QldrEsd edrh Profe 1028 C‘sﬁ&ﬁthapfhé\/rleglﬁﬁné &otibh®f the entire
fitting of the IBCinto the corresponding corner

afrny dyning dte ingwllation arqcess, provides for the fitting of the IBC into the
corresponding comer fitting of the container.

[0092] Duﬁng IBC retrieval operations, the lever actuator 1015 when actuated via
the hydraulic means 1025, for example, removes the IBC from the respective corner
fitting and the IBC removed thereby is deposited in alignment with the magazine
opening (not shown), after vertically downward translation by the relevant
mechanism. The ram 1020 then moves co-axially to the magazine or along the central

axis of the magazine to push the retrieved IBC back into the magazine.
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[0092] During IBC retrieval operations, the |ever
actuator 1015 when actuated via the hydraulic neans
waomz/n2fes exanpl e, renoves the | BC fromthe reCpeGR008/600279
corner fitting and the |1BC renpved thereby is
[desms' t THe batira IBGHRRAI ativh hild fdﬁﬁwrapaa&éer}ﬁe aﬁ%{)ﬂob ROlituated
after vertically downward transl ation
e%&nm% Ershanism of Rigure M 1hxoeuidios clemests 1080 ax amao;cnt to

r..al.0q0

0 1L BASEL S8 e BbOOUS, SRLARlr D, Bl B v

M@Mn@nﬁ&@%}/aﬁmec}mnﬂsmr B0003Esponidlig] thatlmﬂ adfagtor 1015 to be
mlOOO is situated on the

5 g er% e%&ﬁéﬂmham
TR0 AR § SHPe Lipng@s & Arecisq Alisnyuengiof gaid) levesracgator
1098 & @eRoaAkdt ARRRS bdhehitig] {oBhe | ]{)@5@6& (ﬁ{th%&?éﬂg VBB

devi ce nechani sm 1000. This a
‘installation and renoval nechani sm 1000, especially

[00&4] | evir Fignireiai0Br a ¥6Hdtict armb €ors bitdchbiey (cRishiap efdr %sttehlauon or

t he cornér flttiif(yg%a a precise allgnrrent of said
el PGSR df S 1guie B(@rhlshaws the ielpspisg profile 1060 and

10 ﬂ%%éc?)rgg il@f{?ﬁ‘iogflfé’iﬁfrl 2@15 (%56;1@? Olgﬂ)r% eh?%]%ﬁ%???a C(@Vtﬁg is %1spensed

ﬁ(Oﬁl ﬁ@pmé@zmo r(nwtgﬁgbwh) ﬂﬂm@taspmtgraenmims li)hﬁmgétBﬁ?)lY(btﬁyfcl)%OIOSS
sSnown | QwWs e .Cl as ng proriie

19 APfien 2930 e‘é%% ‘5 omogﬂ 15 attached; 1o s frsgrt s§FYopmeehgnism (not
s tHag iﬁh@phﬁ@ e rdvlﬂrﬁh | §) dhe p&ﬁ?@%ﬂ% Og@ r\‘.ﬁ.he:e seeqélentlal

magazi ne_(not _shown). Th evcl aspi ng ar
MAVERERiSt Inpﬂlenlﬂlug_iwgn,t theaarpol 965073 HOSM. to'ﬂitempmeabile) rotationally

t0, 3!
15 alfdlt ok orfid B8R0 0 a0 Gleed it 2 e bptethg, opigin
béiHebn 3t Iandaez Figuen1IBB-NoMe RN e eddigédisnti df ﬂi@te[rﬁlt 085 and

he arm Og(? I S. sE}@vvn to be noveable rotationally

CAP8ne Py 40q {6290 and y, dragged al ong z, and

rot at ed about the origin between y and z. Figure

128 B- shows the engagenent of the arm 1065 and
rl%}gpl’eomq? eshad @ bowi alotiten enibd@in2ai .of [aﬁtl%] infstaffdtién and

20 reov: aﬁ a|m(1)Sn sﬁ%%%gﬁﬁmg%ﬂéeﬁ?&%%l Brogessy Be oy 1060

willl ehgage tith the IBE aloopsme@enﬂf rhecaQéHTld’S@(iQ d%brlaése@ B8@8&ards in
W t h thedi BC 200 Subsequent a catch
s S8 lizroapgia fesiB(h leves as M tim FigurentyB-1)h ghiBatire

mlrc}ea%ﬁ%sﬁll sm(in ng% ?‘55:3? r%@a?{cﬁ 3 fb8PP§§SE%ﬁree§bgﬁ’i exgmple,
clddgvle%sa,s shownaneﬂi'ghfe 10€3(QsWWiThe ,ar@s1 (B0 Aéh Mdves 8dtBvards in

I he.arm 10 t hen noves downwards in the z
25 th Cé" 62’ ffﬂl;{Y &el?*’éFéé%g‘P r?g%EfB@nztbe cprsinfiting ebtheegontainer, as
sHolv\Iﬁ[mleg‘ﬁfe folegpegnt ai ner, ‘

€0 —+

[0096] Figure 10D illustrates an enlargement 1500 of another embodiment of a
fine alignment mechanism showing the insertion of an IBC 200 into a corner fitting by
30 means of an IBC installation and removal mechanism 1540. The guiding elements
1520 are shown to be engaged with the corners of the container, as deseﬂbed in
Figure. 13 below. The IBC installation and removal device includes arc-like slots

1530 in which the member 1540 slides during the installation or removal process. The
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shown in Figure 10C(D-1). [0096] Figure 10D

illustrates an enl argenent 1500 of another enbodi nent
w@R00g/02i2me al i gnnent nmechani sm showi ng t he i nsSRCT/BGW08H00279

an IBC 200 into a corner fitting by neans of an IBC

sfowﬁblﬂeE%Smﬂe?@@%be% Qﬁé&ﬁtf@n&%&pw quﬂe Cor 4 dafled IBC

el ements are shown to e engage rs
200 istihgeried ahdisevered withid dlsceonier ditiing 151 wd ¢he dRtabmsrow.

The IBC installation and renoval device includes
arc-like slots 1530 in which the nenber 1540 sli des

!)ng ¥iBfrd 1O Alisthicn RFthérCGHmB 000 of d BSC hstallation
153 direct the nmenber to nove in a specific notion

5 apd cemovedtmechanismg diyy dhis |egbodmaent @W%sﬂélﬁt%@ alignmeat greshanism

D3 e B bobbR i A2°d 5 AL R Bchnisygiens
i coit@néBE vifts t haagazmSamu b Y aﬂanmmmclsamni iisilok) 2080.
enbodi nrent 2000, the fine alignnent nechani sm 2030 is

VMls@dhagomgr fteing of theopieimsi2005 sialjghed With theipagaziges held in the

Rap R HER A" Il B ek A b AUARR) Skl cln)iine 2000

10 ﬁ:ﬁﬁgam%ﬂim&fq ﬁ&h&@pdaﬁw okt Eg?ngfzmsetocthatsadrmmezcmﬁng 2005.
© aligned with the nmagazi nes he in e transpor
Theclisking nopdpoisny GRBR| He H‘f’é&%‘?ﬁ H§Q Wﬁll@hg% tﬁ? ilBCs 200,
(i
USROG 5585 e PPt I 6%t

i e unsta]&atmg ofehd BBIC 200 d¢a twemid tmnerai;ang Re0309E, prodescimay be
has

t.h 200, 03| tio A I
S teotor| A baRl, ohRines b bl e TRCS b i aacieide 000 are
15 dléf)eﬁééa ThS kahd Rt ARcIhish208BHhealRtdds 4 HRsIS ddbasiak 2690 into
fitting 2005. The process may be repeated for

plagostequeswme dbatlBChenstallption opfratiomeCopesselh ding IBC removal
in t

FHRB0than Fitadhe 297 REANGR, ol fcd BRTRAA W RERALE Bicn the
dofifed fietirghf tlhd?ébnltaiﬁéral Watenahe mpgazide io rmiseddo wesesthle orner fitting
during I BC rempval operatiqns,. th azi e 20

2083 baving gn R figcuagazig is adeptéd, ‘H’Stg%rgié t%Fﬁ%C removal

20 prOEe8€ind retricl BOme TBEMoms 814 dbMEF fitking\\en the magazi ne
I's raised to neet the corner f|tt|ng 2005 havi ng an

| BC, the rmga2| ne is adapt ed such that is performs the

@@ﬁ* T bR RSt S Xl it R lpdhiment o

110E| With Sth81 dx@Eptich uﬁe thendbianeet 2005 S ghuped xwapted) to
VVI t h t he exception that the nmagazine 2025 i s shaped

rpadplete dhe megprine guring the jaeking g Apaienge Meiorgdeabove, to carry
25 éu‘rf"f]gb N9stibhtid G AHE TohiotHR %E)Eﬁﬁggs. %Qg&‘amgiﬁ théfa¥azine may also be

of any other shape and may have suitable guiding means within said magazine to

allow for an IBC to be rotated or translated vertically, horizontally or diagonally to be

securely fitted to the respective corner fittings.

30 [0099]  Figure 11 is an illustration of an IBC installation and removal alignment
mechanism A(ﬁne alignment mechanism) 1100. IBC installation and femoval devices.
are not shown for sake of clarity. The eﬁtire mechanism 1100 is supported by the base
1 and coupled to the supporting frame (not shown). The mechanism 1100 includes a

floating frame 1120 being x-shaped. Alternatively, in place of an x-shaped frame (x-
22



out IBC installation and renoval operations.

Accordi ngly, the nagazine nmay al so be of any ot her
wabape2amed nmay have suitabl e guiding means wi t PCTISGZ008/000279

magazine to allow for an EBC to be rotated or

frpmel paelticallytcouplbd §framerdr aopbitlet Viastically 3@ I¥mb Such as 2
to the respective corner fittings.

REWBE e Rial WahES o S, AT ot 55 PramplEitho x-rame 1120 is

caupted! thahé SuppeRther RARY Ha @dstis HER ' fif -
I gnnent Erlespé)ﬁani%sn) 1100. IBC i ngt(a l%g?\?fgﬁmg%éﬁdﬁhexﬁame
aits defoylt gate ds biapask towardamenainingaik shotentreaclative toThe base
5 ENtHehe ' i.s.supported by the base 1 and

Iéglfjﬂgl }ggﬁiﬁg Il?%“e ﬁ'iégé%sg%tei \ﬁéétlclaﬁg rt}éOV(&%Q}? ag&i E%\je_rtleﬂl, guides 1130 to
dieoh el spward0i dovalweglé snétionl Qﬁicbﬂ%%lfr,aﬂﬁg xlﬁ'ﬁrge tﬁ?? %nay only

X-Sh d. Alternatively, in place of ‘an x-shaped rarXe
PQYS PRy Witk 5 YeR BemAcata) plape il the wericamauenent bfiho [5C

i ' I . S S ul a

lrﬁgg%&t at_ir? %ﬁ“g?fesﬁ‘lé%e frEme %@8%@5%1{@35@,' {"? gentrolled by other

m@mbmg sﬁ¢1eas<h5fdrauﬁe, &lke@ichlSorcséRnatc tifeahd) ?Olséiﬁﬁﬁﬂé.ip'ﬂ)gtions
10 lf'kﬁme viﬁgpgl- {’_:'l%%l c..nmeans -(ngt shown) such that thé

I87 e 110, 6t the, alignmept raeqhanismacerasponst 4os o ttmieatyefoot IBC

sto2 i dHdHandling F8temS M ESOﬂiﬁéaé‘ta}r\ﬁlg%é%entt.he base 5 1. The

x-frame 1120 may al so be vertic foveabl e and has
vertical guides 1130 to direct the upward or downward

lopn. dingly, . the x- 1120 I

PP TE et PE mbton DG SIS doclphonrsin s READ Tocated
etrically BMSIAERE vefti ' '

Zé}ﬁm ]m al i g?}’rre nt nec ﬁgﬁcgr]r? f%ﬁgaﬁr%g edngé)%@?o[ﬁ%aﬁjg%ofﬁio' The

15 Rt HARY sesform cthe afonetiodr afilengaging ot comtainedwhen raised
" i , le.  Portians 10.1180 and .

b e B el R PG B9 st vt against the

Tespeditvg- fidoralls B stid rcageirien il atheh | idingY $E88 théin 2Should the
cﬁx%l J 'ernlfearot%hr a%g‘ggse t.}a(g 00100] The alignnent mechanism

B0 St e C@Xﬂ"‘ Vedhe ept meckpnigne 4100, as the guiding

alyIBLO Efglob YhAEGHY : Lgal ahl orti
of _the rrlggc’& Eani sm 1%%% H‘%hgggf%h%icé%)nlg&na&r%ﬁr&% (%ﬁ ¢, Pifame or
20 regular seeangylar i) itnslates,casgagitivged bowe Mithin & owWiEkbrizontal

' e pwar ds.. The gui dj ng arnms_ engage t he
plafit 36ch UGt e Brand BRI Tiiatutc o lof Retingaise e, and any

fistugewablusted thesaving siushrisaihe aBComstaliifmh Sld w?%g%%msm, for

them Should thtﬁécont aj ner be not aligne

e’%?BBQ“e arqaliened fihe FesPeRtiVE £ARnShittings of the comteingui di ng
arns 1010 engage the container, the elastically
coupled frame (x-frame, I-frane or O regular

25 [00&@tlan §uicarligredite fhet coatuilentia she GONPRST 0O EMbSAMER! having an
Ié%i‘il‘gl; .t S od\r/m hori zontal plane such that the frane

(X- o g0 remoualgpechapismaas deseribed iu fherenthodinadnts afFigures

1040y~ 10E, the IBC installation and removal mechanism is also aligned with the

respective comer fittings of the freight container to carry out either the installation or
removal of the IBCs from said corner fittings. .

30
[00102] Figure 12 illustrates a piurality of magazines 1315 and the arrangement of
IBCs 200 therein. Figure 12 also shows a sectional view of the magazines 1316 and
the arrangement of IBCs 200 within said magazines. The IBCs 200 are arranged in a

continuous linear arrangement with the opening of the supplying/receiving magazine
. 23 .



fixtures nmounted thereon, such as the IBC installation
and renoval nechanism for exanple, are aligned to the
w0 e®pezRiwe corner fittings of the container. BSI/SG2005/000279
[00101] Once aligned to ne container, in the exanple
t fbd n i [
ir)‘i‘esrqova nmec hgér:ﬁgéﬁlglgye d{ez)gglr%l ﬁ-%?l %tﬂ?% glfletﬁ‘%oc% %? én%tf shown).
Acguiiegy, 16 IBCEGEe dispenseBQor na:séméd)athiomgh&h@lopmmglmso during

ha smls | so igned with the respect vec .
RE BRRHEN Enfistion ofrationn resprs ol ey ho gropbipseeiving
pro&est Bl Bdsai0004e Aispb B Yigbug thefpehiRES1350 @9 &t and piston
corner fittings. 30[00102] iguré 12 il lusfrates a

5 pecheaibintgf Hgureatih AiedBCliggibllatiod anfeemoval nwhmmm@tf Figure 12

IBCs 2 Le al,s ows, a secti.on

e SRR IR RN The ofithl, dem® D220 ¥ uche SR Smithhopith the
R WhinBht mEeHadisPERFiEaAS11 dfitres RS tHOBRIRtAH HRYemoval
in a continuous |inear arrangenent with the opening of

mp@a%@ﬁrﬁmw W@Cém fhegBh geesiged IBBgio orecmtfisiently aligned with

gpﬁtﬁné ?r fitting of the container (not
vvn . Actor |ng' y, the I BCs are dispensed (or

10 received) through the opening 1350 during IBC
installation _and renoval operations respectively

80103}y Figare &ém ayﬂﬂéﬁ%em&am@méé m’@nmsékvczfﬁbe guiding

ol PR LN ARG heited W ATBHARE: The

gniding elﬁmwaﬂs 1428 kagdgs thodorherg of the tantaingaataighs angled FACk that the

200. .The qgui di.n ments 13 in c unction .

R R OAE: G FOnTAcE ARLL A Eg OTiEs e TBhcirsialation
15 dndabmbiit deBleciTaabahk %é&l‘Be@ﬂEijg%HE‘ﬂl o%ﬁ@%%@ﬂﬁhm and

shown), and the IBC engaged thereto, are sufficiently
rgmmgale?@vmtlﬁﬂr@ lvagagss Hher [BG 20, agd die allwnmhoﬁthneIBC installation

0 [ n show an_enl.ar ge
i el v (0 B RErBASR A IBATHRNY, of Bithsauenty
eﬁ:hjegedmylthermﬂmemmﬂﬂi@gn&ﬂﬁg&mnw e BBC Rtallhtie andefoval
(geuld 2% el ements 1420 en age the corners_of the
AfLprogeedsite installhe 0 ntq spid comper fitiggect i ve

70 corner fittings of the container 1410 are aligned with
the IBC installation and renoval device 1440. As ,
[@@Eﬂﬂi bEigure K4 gillustrates a)rfuﬁhdrhemdeiniamStelﬂ |the i fie abignment

I j 1 th 200 d.the
R OF opiEfire. Y43 R SPRinst 2, 1S5, G0 460 Bt 2350 The
plétfddmt @ dePressedsdddahé \é@m@lﬁérnl%glﬂsl totdoRhct thbGuiding arm 2305 The
subsequent |y achi eved by the said neans of the

pnding gi8  230ads |sHdably seetintest along slod 23 frnd| pivoted at pomt %315
25 Figure 14B shows the container fully settled onto the platform 2350. The engagement

4.
Ld!

et

D

-

of the container 2 to the guiding arm 2305 causes the guiding arm 2305 to pivot about
the pivotal point 2315 and slide along the slot 2310 to fully engage the walls of the

container 2.

30 [00105] Figure 15 is an isometric drawing of a further embodiment of the IBC
storage and handling system. The container 2 is placed on the depressible platform
1690. The platform 1690 is mechanically engaged to both the fine alignment
mechanism 1625 and the IBC handling (installation and removal) mechanism 1650.

The IBC handling mechanism is proximate to the magazine 1680. It should be noted
24 '



devi ce 1440 proceeds to install the IBC 200 into said
corner fitting. [00104] Figure 14 illustrates a
wo eoovlezr4enbodi ment of the fine alignment nechBeii/SGr005/000279
Figure 14A, the container 2 rests upon the platform
2350. The platf i.s depressed. . e t.ainer :
i o0 AR LD HE AN g vy S48, 1AL 13 R lustration
HH¢0e230%s ks b6 lund@bloyd Mhatrd ehralitorud magaking3 hihyalwe arranged as
pi voted at_point 2315. Figure 14B shows the contai ner
previpus)y desexibesld onto the pl atform 2350. The engagenent
of the container 2 to the guiding arm.2305 causes the
gui ding arm 2305 to pivot about the pivotal point 2315
5 [08106]s| Fiprall6nigustraessiroblt@Bativet embadimgnteofom fie takignment and

wal |'s of Hi e container 2. .[00105] FEigure 15 1S
B Gpialfafien g e VBl Taechipite g pasaEt £00; oE Horesent
; h | 3@ £it6® b Adipte 2hd Fine | Al t
mz%‘ﬁ{"ﬁgﬁh’@g &@P%&‘%%@ﬁﬁ%ﬁ%& The pl atef orm 16_90giﬁ§en
megzham (hdtligcledeyagpiding arhe 1A0Shands fonfurther epipase the installation

- hani 625 | BC handl] i i nstal.l atihen. .
erOcirBPAR) DB L0 STHESREEoh SR CHRE Ha6 uiflgton
10 ofefionSBrexhBpleB plRe@&h R shEB6 platfof@ @0l be not edt hat

onl'y one nmagaziné 1680 is shown to provide nore
clarity to the illustration. However, it is to be

d th j i :
o055 ae it aftafi] 2 o HhedRARAL] Sty B s qoprossible
mhahhetSioltBé Bse gﬁ 8 é&ﬁ hﬁ@l??l&nﬁmimﬂhgmﬂ t‘remév]ﬂ nieichﬁﬁsms via rack

al i gnment an installation and. re . mechapi s
arthpinisberars bR Aol ThRGUBPES BT Jaa0 iR gseL S i fine
15 alfd} ¢ m‘@éﬁgﬂs‘nﬁ%ﬁ alsiffi &%Bﬁie?%]% well. 8Phdtehe chhidel e lgc):ed on

rgnnent nechani sm (that 1ncludes guiding arns 1
topnehppert fplatfoner1 780 thet weighteof thet caintaiter puskes dhe ewppes) platform

i 1770, .Th t ai h '
17 daprseio: S P HET B p e e SRE piafih 195q Huates
ﬂ%ggge riighinahi’ fleBhahisa® to[ 8840 e Thigtainbp @abHgHp hatik@rtah sliding

is mechanically engaged, in a depressible manner

mtoyembss oF His ams dARBEhearesHE0S mastedn 2o idable ArnneiifgRugh the
20 o 0K kPt ST 838 SERA A Lot
al i gnnment mechanismin a si.m' | ar manner as well. Wen
RB8e1 it ieptenuble gt Bl Bl 488 B s Rty Eabteed 1
o] RECHRALRR dPUREAS. meakiGoWHAIBE Tayatetoh aid khsoval

support platform 1750 actuat.es .
mechanism is simultaneously translating upwards towards the corner fittings of the

25 container. As the fine alignment mechanism secures itself to the confcainer, the IBC
installation and removal arm, having already received the IBC from the magazine

1780, is proximate to the respective corner fittings of the container.

[00109] The IBC installation and removal mechanism is similar to that as described
30 in Figure 12. The IBC, when received from the magazine 1780 is held by the IBC
installation and removal device 1770, which has been described in Figure 15. As the
arms 1705 of the fine alignment mechanism clasp the container, the IBC installation
and removal device engages the respective corner fittings and installs fche IBC during

the installation operation accordingly.
25



the fine alignment nechanismto clasp the container

t hrough horizontal sliding novenents of the arns 1705.
wab@7ae1e6 1705 nove in a slidable manner thr oubtir/s86z05/000279

collar 1706 to clasp both the |ongitudinal and

| atitudi nal dinmensions of the container. [00108] As

t he depressible support platform 1750 is al so

W@bﬂ’dnl canvsrsdyigaghelicase of BBCIrBoovH vpatatians, @rcoatamer Wlth IBCs

\ l. n h Rl on r enov
BRI AR R0 Bl PTGRL 12D P C e <Rvence of

hoventchss ddear Gith Respettith ttlhenﬂﬁe Aigntifeat ﬁﬁhIBiI fitfallatién ddd&emoval
f| ne ali gnrrent nmechani sm secures (itself to the
mer Hopgpeery prthinzqeard, 4he B3C dnvlallation and ramayal mechanism
[ Y% v 0

‘*%% RPSrbETeRER B hiRAES BT, IFRELIR, o comer
fitting,hibe dBAY distadlatior] ﬁﬁﬂ@@ilov'ﬁh dehBé?(mO“tSdhabvh?&d:m@veartﬂe IBC and
r enoval chapismis si r toth t as described in.
rPY”&E?r‘Etol erepﬁlé/u}%@ag%mgrﬂﬁg sg@aenf ¥om t he magazi ne
1780 is held by the IBCinstallation and renoval
device 1770, which has been described in Figure 15. As

10 [OOEL1Rr n¥F 1glﬂ‘657dﬂus:t1htﬁsfthmmediain§§mmﬁtherﬁxefﬂilghﬁmmha&ﬂnism and

%ﬁéﬁé"”t B ey Feacyal eiseiatent of ARG Ll gwes 16 e fine

bﬁcnﬂ%dtﬁ‘ﬁn tifGiot ebabdAy I PRHESARS BSUp&H to the support frame,
accordl ngly.[00110] Conversely, in"the case of 8

yndike the prepiorscmbediment elofigureabl. Rathdr, ms@elahgtnabmteﬂeqhamsm

I at
ShATLCANR 15 AURRSH I B AP 5 AP 550 4R st when
15 thé iogntaiet ieplaceBOute) shidl platfbem (8N Guifaep U850, T8RN ABiETBf said
However, in this regard, the EBC installation and
qosﬁwawaﬂsgéﬁ%mg@m%@glweﬁﬂ e RO EOSgheBiY Wecngage the

PBREH \Palk/Gine Lghig@d, as it engages the corner
fitting, the EeBé{h?nst al lation and renpval device (not

shown) renoves the EBC and returns it to the receiving

IR, ¢ T £k RS NP ir opbeies' ol g S PRsibIE plttorm 1850 via
20 dveRads pindoil gedtenisBlanisngt Bl 4 regar@nsb ES'T?M%M 1850 moves

mechani sm of Figure 15 In Figure 17, i ne
oelhp afsi ghhof $hay é@ntﬁ@@reﬂseapmoyl @qaesslsi,éadcm}pled to the

gg:l?ﬁ %%ﬁt e%@%ﬁ& lfcg ﬁgé %eicfkr %5? lsgglfoga?e ne a é‘(n)tﬂnétn%auses the

gmhin@mrmml&ﬂsotmbel momnlunlmahbiemae pigessiiabd Es(mumoa{gtage the
1850 such that ~when the

rm gli)r syl.f.ace)
%??e“ro %8108 FentoseYs pt %F%‘fl‘iﬁe@bw%ﬁﬁlﬂéﬁ‘é gpwnwards
25 al(ﬁ%qlndkpﬁe%?ﬁbfﬂfec%ﬁ{a&epont ai ner causes the guiding

arms 1805 of ['ignment nechani smto engage the

[00113] The coupling of the depressible platform to the IBC handling mechanism
(IBC installation and removal mechanism) is achieved by a rack and pinion gear
arrangement similar to that as described above. In this regard, the downward
30 movement of the rack gear 1835, as previously mentioned, also causes the upward
movement of the handling mechanism 1870 and arms tewards the corner fittings of
the containier. The upward movement of the handling mechanism 1870 results from
the rotation of pinion gear 1830 in the anti-clockwise direction. It follows that the

corresponding pinion gear 1831 rotates in the clockwise direction. The resﬁlting
26



respective walls of the container. [00112] The gui ding
arns 1805 are connected to the depressible platform

wad®o/ovi2as a rack and pini on gear nmechani sm hi PEI/SG2005/000279
regard, as the platform 1850 noves downwards fromthe
MSdNirRls hB@PRECONBIK doh8 1825100 1898 n%rﬁ%‘su wards thereby

coupled to the guiding arns) engaged to t &’ gear
allgying the deedling mechanisar 187940 ﬁimsesovm@egamﬁn@ the mespective
e noved in a slidable manner, via collars

‘?ﬁﬁ%ﬁhf§ ‘engage the walls of the contalner Thi s

nmovenent occurs as the rack gear 1835 noves downwar ds

al ong under the weight of the container. [00113] The
518 i ngigyre 48 efuab?rr Blusiraps the meshspism of theeIBBdnstallation and

|
r@ﬁgﬂ% gl n%ﬁ%%'af'clﬁgﬁf ?byl{é;@a%ﬁhb ‘ig%&gﬁei %1%{‘5‘3\"{8 the respective
gniding ganel905 sf thelfare digninbat medhatiesmeuctp that @hén/ gctudied, the arms

thls regard, the downward nove nt of the rack gear,
trpgglgte t aen&gé\ﬂtl%a%q 1inGhe RYRIGOU Blgdand tﬂlgén‘EFg%‘F’& 1970

it
%*%‘53 P asuag s e %?f’aﬁﬁ%b%f%%?%@ﬁ% T TR installation
10 opprations, tevendivg mechansnhmay reoely eraadBEY 2 (Mnfrdif The megazirtes] 980

fromthe rotation of, pi ni on 1830 in the

efog o bt e Cte P wards Rt eoer B0 ove that ¢ e

correspondl ng pinion gear 1831 rotates in the

cl ockwi se direction. The resultingnotion directs the
6015 sElgum 19 B ustepdesr &n e8DBdizedt b éhithy the wagegingsr 2050 are

H R 5 P sl 2P, A SR, el R b fcages

15 2[10Mﬂeﬁlao%dgnenerh8tefswets € B phir bbshsaies. t he nechani sm of
the IBC installation and renoval nechani sm of Figure

15. The two shafts 1990 are |inked to the respective
[BYL8) NORRGPP 24 %ﬁéw?fam%tﬁgr LhBsuifbt ch'RE im are
t hat act uat ed e arns translate to eng get

loknd sihee plac&] md t/attledtmie;ntatibhes sRRGvin anRigune Zmelnhhm mnticular

Bzt Fikgee 2207 s en R e RiR i bR

20 handl i ng nmechani sm may recei ve an | BC 200 fromthe

@faZI ne 1980 prior to being transl ated towards the
[00FITer Figere A4 shpwe esy of-pceereer 1f the| IBS instadlgtiom and removal

SPARC arloeS, P T RS D IS, of BB

niéﬁablatuatﬂer ikageticdl it hosiventpll Amagernentpoi @ cpelicccoivel@s system

of ai r _of magazi nes.
2600. T e cyclic conveyor system 2600 comprises two parallel rails 2610 that run

25 perpendicular to the central axes of each magazine 2650. The rails 2610 are formed
with gear teeth on the inner surface of said rails. Each magazine has corresponding
gear teeth 2620 formed on the circumference thereof such that the magazine is
operatively engaged to the rails. In addition, each magazine 2650 is interdependently
linked via a circular bracket 2670 to its adjacent magazine.

30
[00118] However, it should be noted that each magazine 2650 is freely oscillating
under the effect of gravity, as the circular bracket 2670 does not fix the orientation of
the magazine. Instead, the magazine orientation is dependent upon the direction

through which the weight of the magazine (loaded or unloaded) acts.
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[00116] Figure 20 shows anot her enbodi nent by which
t he magazi nes 2050 are |inked when placed in a
waoorizeke ori entati on as shown in Figure 20. |PCT/BGR05/000279
particul ar enbodi ment, the |inkage 2202 is |linear and
i n between each magazi ne 2050. [00117] Figure 21 shows
of _.a corner of the IBC installation and renoval

@9%’(9ém The megaeinenis dlegigaod suehithptsthe t1BGsi lnedadddsrein are also
SHenfAld §u36hcﬂf1 *ﬁﬂte?f ROFBES 2808 Yl??Weﬁlcgﬁ‘{é E&?ﬁwﬁrﬁ direction at
or | ZO

verti cal arrangenen on a

Edbtmmesy d‘ﬂ:u&y stieinveddfythaviitgegroyesl dnd sbats nég{bwltbmsm@magﬁ%b 2650
run

I 2610.th
5 G den P i B TR i safh 2Rewicoation it g abpHementioned
Afafitiod lbe ﬂ{eamhg%dz%@h%s@keacfh%e@ drafveﬁshregtﬁaf thk gsglﬂad QRietBon is

i nner surface of said rails. magazi ne
meintainedo neingagezine hasethe Qﬁﬁ@ fun:d siots 266Q bech that the centre of

u ce.t hereof he mag ne
AEORE %lga%aanieof#ﬁés il Ho s P ion a6 b ciroula
HTRERE 2670, 268R0cdnfre| JHL 2EHEPRIGIEDE e b Y650 ®hen loaded with
circul ar bracket 26 to [ ts adj acent nmgazi ne.

10 IB631nemaingohelpwr the centicoof dotbdom wifethet hmul%duhckeag’éiﬂnén an

Goniory AESshat o ofl "Rr BB Sasdetholtn g seisading vi

gavienibadli effeclf eddhecifBligbrdtRet 2670 2§ indih® APIAEhA Sfrictionless
orientation is dependent upon the direction through

W?W%ﬁ»?%ﬁﬁﬁ%ﬂ%ht of the magazine (loaded or unl oaded)
acts.[00119] The magazi ne is designed such that the
I BCs | oaded therein are also orientated such that the
15 [08129ht Whenhech Bepazine snters theudistensia Ippsidomnfoaregample, a ram
This .is achieyed, by hayi ng

2988 55836 aterine <o 6 i irher-ipR o eymAPRISY D690 migezine. The
12 €2 680 ARrEElided tdvRdrdl ah REediRE1dAted Ul Iﬁn%ﬁd ofF 'rlﬁ:nél a4 magazine

that the above-nentioned orientation of the nmadgazi ne
ip gagyementalcsiensy Edch nsremental e'tqpnmshcmm R ionbdf the magazine and

[ azine h
iflol SELRLIGA) Spd RA! BElen A RaIP I 5 ARPAE T gomey fting
20 of @Epniainee dadingiByinistallatdeodpeiaiohel ow t he centre of
rotation of the circular bracket 2670. The centre of
gravity (CG of the magazi ne 2650 when | oaded with
(0GR ] eABERSHREED thEBatBRk WayOfe ﬁl%@?drﬁlﬂ%o ' ma%tbelt to guide

circular bracket 2670. In an éxenplary e
the aeter fabl; as almern’angExgummGIﬁ(sucb as eifbodoent,ta kmear actuator may

fect h | 2. h t. 2670
P W 1 S Bper bt e b, B h Rk B of the
25 IBOQighsib end ARERNFRBSFLAE MR EESh bPE&afbS HORS 1iféhr actuator. In

position, for exanple, a ram
any case, either clockwise or anti-clockwise rotation of the magazines 2650 may be

permitted.

[00122] While a few embodiments of the IBC installation and removal apparatus
30 have been described and illustrated, it is to be understood that many changes,
modifications and variations may be made to the present invention without departing

from the principle and scope of said invention.
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2680 engages either one end of said nagazine or the
m dpoi nt of said magazi ne. The ram 2680 then slides

w0 owazizah openi ng | ocated at an end of the el PCYSGHAS/000279
magazine in increnmental steps. Each increnmental step
pushes an I BC out of the magazine and into the
installation and renoval nechanismready to be
inserted into a corner fitting of a container during
diBanest al | ati on operations: [00121] Alternative drive
mechani snms may be in the formof a timng belt to
guide the outer. rail, as shown in Figure 21. In such
Wikt (S diagieamat , a |inear actuator may operate with a
stroke length such that the nmagazi ne 2650 is indexed
into and out of the IBC dispensing and receiving
pogl tj ' [ t Lhea
1E2%h o b dothrPBEC) BRI Whp Blnd (gtlgfiFhnd remova) sysemn
anfot acfraghtvdoarines hating fowaf bdtloen cmgeazfitiags, 2680 eavhycobter fitting
permtted. 0122.41 Wb%étgfewemodjmpts of the IBC
i TeRAAlHN TaFRAVIPS AR R tapeaient (BTEIRE" been descri bed
and i | lagBtalffling device cbBpignginder st ood that nany
changes, nodifications and vari ati ons nay be nade to
t he presentt lkast ema ¢longaitidirhagazingoplerein thy thagamne hes an opening at

DIERE RS 2o R AR 1St TR OB HAABELS trovsn
andidwapedingng (i nstallation and removal) systemfor a

freight container haying four bottomcorner. fittipgs, ..
wi th each BUAREPTRGERTn BiRe o oS e Bref-inedRpiIRY Fepriving
| Bfad §upBlysips beymiciRMRch Sthitdin edbh! BCshiansdsitiofs 48Y lopéhing of the
conprising: at |east one el ongated nmagazi ne, wherein

t HEagPaEg 39 reximate 19,9ne pbie ryPetive eerser fHessemed t her eof

and bei ng 3AfRLEGnd ! RERNMRIaR frdHRP nfdchidBGranged and
t hrough said opening; a transport mnmechanism a apteén%o
moadepted do mecgevei IBEsi suppliddBfiometbeimdgagina titosghpig iopening and to
PORLdH QS a%? Cllﬁtc; H:\aet relspnec&‘@ec Igo I:r ﬁt%lng R bP Qasl? tph e1tions, and to
opening ol the nagazime | s proxinaré to one of PtHe

r asmect itheclB G fiemn the tréspagise @nttr dittilgsamt supplyHBE same into the
instal | ation. and renpval chani sm.arranged and

B ORI BB S OT FAIBPGY he magasi ne

t hrough said opening and to

2. The system according to claim 1 further comprising a support structure having a
supporting surface for supporting the freight container during installation or removal

of IBCs into and from said bottom comer fittings respectively.

3. The system according to claim 1 or 2, having said IBC handling device coupled to the
support structure underneath the support surface.

4. The system according to claim 2 or 3, wherein the magazine is horizontally orientated

with respect to the supporting surface of the support structure and has an opening at

one end thereof.
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install the sanme into the respective corner fitting in
each of said positions, and to renove the IBCs from

W b@70zpect i ve corner fittings and supply thePGEE€2005/000279
into the magazi ne through said opening in each of said
positions. 2. The systemaccording to claim1 further
conprising a support structure having a supporting
surface for supporting the frei ght contai ner during

5.1 B¢ Bystel hevdrding foestmivial2 04, B&sin tht enagazind fsovertiallyl orientated

bottom corner fittings respectively. 3. The stem .
am% FeRPRE} 1P Sh PURPoRinS syrfase qf@%ﬁ %Pé&?‘a%g&aﬂ%ﬁaﬁ §gpening at
deyd & hQEpH ed to the support structure underneath the

support surtace. 4. The system according to claim2 or
3, wherein the magazine is horizontally orientated

it h respect t rt ace:- SUBRO
R N i
Sutiemisac 4o adapigl to nwivai the rRagadipe vihter fun redevinggad isopplying
is vertically orientated with respect to the
sBPPESi ng surface of the support structure and has an
openi ng at one end thereof. 6. The system according to
any of the preceding clains, wherein the transport |
7.0 systemeécordintniotcladm 200t e Wherehethampgesingis hariepntallyrorientated
recei ving .and suppl.yi Ry :
SAB e PRl SPEaBES!h Bfpor Srudi o8 BLERo openings a
h eithez @Ad Mekraof,inid @it tednesbrinmethanizapie edapt@l tb meoveuixpmagazing into
surface of the s ort.structure and has two openings
atWerecREm SYIR OSIUOR% t he transport mechanismis
adapted to nove the nmgazine into two receiving and
suppl yi ng positions. 8. The system according to claim
8.7 Theyystein agcqedingto £lsimal,| yhereine heahiropiay Aricatated magazine
c y ti . . ]
%%Ph?e%%‘gﬁ%rﬁél{s, b %cirgﬁi:?aﬂﬂé 8 bpRANEN Gnd WEIng adapted fo

opent ngs an el ng a or Teceiving and supplying

| BesivingmdasugplymgtiRE's frompandtp ke wwepastive ¢drnarifitgrgsel theniseight
freight container. 9. The system according to any of

t K" BP&%edi ng cl ai ms, wherein the transport mechanism

is adapted to nove the at | east one IBC installation

and renoval necghanj sm between any.of the respectiyve
9. ?xﬁef.ysfqn:t t3°RQyding to; A e hpreg%iﬁx? icﬁ'PéIP.s’ T%\_Qrel]nh éhe transport
S Y2dcRiNi A CRI &HaP@d 110 ABYe Qhe tab et @MEUIBW ifididllafBn and removal

wherein the transport . . . .
mechanism between any of the respective corner fittings of the freight container.

10. The system according to any of the préceding claims, wherein the transport
mechanism is adapted to move the magazine into any of the said receiving and

supplying positions by rotational or cyclic motion.
'11. The system according to claim 8, wherein the transport mechanism is a cyclic

conveyor mechanism capable of moving a plurality of magazines into said receiving

and supplying positions by cyclic motion.
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mechani smis adapted to nove the magazine into any of
the said receiving and supplying positions by
wo ea0aviem@al or cyclic notion. 11. The system aRCD8GE200§000279
to claim8, wherein the transport nmechanismis a
cyclic conveyor nechani sm capable of noving a
plurality of magazines into said receiving and
suppl yi ng positions by cyclic notion.12. The system
13cBor siistetn eroadiyg 66 anjef phe prdedigg claihsiswherbiar the MBChigndling

| B ndlin e rises a plurality of
rracéégm ﬁg%lpn%é #ﬁéetgﬂg{ﬁggﬁzénﬁor ding to any of the

precedi ng cl ai ms, wherein the |IBC handling device

g FH}::'I ses at dsl{JSt t wo transport mechani sns bei n %B )
1ar Hingatym Accqrapgdn any £F thtgresgding slagus ovbereig the BRyhandling
Of de R cOMBSE&L hiMdadt b FBnshbtk a{anféﬂ{m)relng ?éa th BStack.
installatton and renoval " nechani sm al | gnnen
mechani sm 15. The syst em according to claim 14,

re th nstal | on_a chanl sm
AT oG 85,080 o b BeeBOlind, SPRYS ol ofhtg w 1BC
f riastall dtiox andreh@wal xﬁdcglaﬁlsﬁaugiﬁdn fechdd@sng uppor t
structure beneath the support surface via elastic
nmeans, at |east one vertically noveable armcoupled to
1821 E‘)?%Eén‘? oRtsing Pvean! g1, f‘ﬁ Aifein #RUIB¢: Blsstallation an removal
installation and renmova ani sms nounted on sal
| enephanism ahgnmntmdcbanmwe(amrsesar m in alignment with

the respe n enthevricll
noveabl e %#r’nn?oél bt oﬁa ﬂatngs% HF Figeg © B@gﬁs 9 %’ﬁ stipport
and asﬁ'mmm’ebamitﬁﬂhemppﬁtt@ﬁl‘fdcb&iadlaiwcmﬁaﬁs al posi tion

all ows each of the |BC inst atlonadre :
nechani sn%tq?aﬁt MY ﬁ:% gq?pbqurgx qoBEE fe Eﬂ%ﬁ‘ OPB‘HY gveable
magazifame, and the final position allows each of the

IBC installation and renoval nechanisnms to install and
remove | Byt [BC dpyaliationapd seraeyiah srechanismspeunted on said at least
respeghd Vehiaiy2Ridvélbld &asin &

wher ei n eaclha g}ﬁl |Vng e rrentl?ég%egﬁggﬂh\r)%?t %%gﬁve corner fittings,
upwar gdheferrotire eetinalsf mpyrableaun lé’adgwbhfbetvt?@n an m1t1a1 position and

e T bR SR o AR ASidh ARPRERSCa E Bfvataion
t he r espeatdvelemedtiahismefo tebave:amit sappleTIBAY fioAgaitbithemagazine,
bet \Neen Stﬁe dﬁna Ilgolsmon 21 ows each of the IBC installation and removal

mechanisms to install and remove IBCs in and from the comer fittings
respectively; and

at least four guiding elements wherein each guiding element extends
vertically upwards from each of the four edges of the horizontally moveable
frame and is adapted to engage the container by first abutting, and then sliding
on the respective walls of the container during motion between said initial and

final position.

16. The system according to claim 15, A‘wherein the IBC installation and removal

mechanism alignment mechanism comprises four pairs of guiding elements, wherein
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final position. 16. The system according to claim 15,
wherein the IBC installation and renoval nechani sm
W(alzoogmmm mechani sm conprises four pairs of gRETIBGLP05/000279
el enents, wherei neach pair extends vertically upwards
from each of the four edges of the frame and is
adapted to engage the container by first abutting, and
then sliding on the respective walls of the container
duratingairrettends vieeicaky npwais fiomi dack bof dredodr edgbs pfohe fiiame.and is

17.. Th stem.accor di n cl.a 15 16, .wherein .

{ GRPE T PR RGPl B BB s L AIER PR g epecive
C awdlisl of MRS coBfaindr SRRl thétiinbefweR) Yaid liniffl ahd Ginal Wisitidhe
system according to any of the preceding clains,
wherein the supporting surface and/or the support

tFllC f pQy t t 59 t.al n u
17 S i ReoRHROHD | L {19 g T e (s R s o
b atotpession/tesion s trgng santidevaratramomdithiy fleaugd|spdng. o
actuate the installation and renoval nmechani sm and the
fine alignment nechani smeither sequentially or

18 OTHe\svEtemt dcYordihd to AL oSthS pRIFLARE Slatthd) SvhbRirphY s@bpokties surface
precedi ng clainms, wherein at |east one of the nagazine

i sAnd{os Bhecwpp st sffusiuse ForisupRarting thie drrighs contaigsrdvaing hestallation or

I

2T RE P Rlo JRIRGE) D64 bl BBl eSO RL AN AE A pled o

praetnath thg indtallatien andeeradval smichianimp pod thesfime aligamest mechanism
ns oneg 0 corres nd to the bottom di nensi ons of
8ﬁS§ﬂ?en %Cﬁ’g?urr ?ﬁ conprises an incline plane

aI ong at least two ort hogonal di mensi ons correspondi ng

to_the bottom of the freight conta| ner. 21. The system

Igcklsr wieg eesowdimg i 3y, ohHErpsrdg) ‘E}a%pﬁ’@?rtems%}rl%% gue of the
C OB 28 %s MApled & &BR AN RrBhUTIBENHNE $heldt 1€48U8ne other magazine

or t hogonal di nmensi ons correspondl ng to the bottom of

t Hie adapgddgm stosansegpnsevariagtof IBRe system according to any

of the preceding clains, wherein the | BC storage and

di stribution systemfurther conprises an | BC transfer

ZﬂE”HImysismi agcdrBifgtto amsbdfthe peereding clajns, sihagin sidsuppon surface is

a ram hoth bein dapt age th ine. .

& UiRebRe b et 300 T, FARERPw, A a BRER Sfifpiner, and
I Qdogipirisell adcihcligiptane falon @t lagawb RethegonbledimeMiGisEdredponding to
a\é@ypfromﬁthe cwgner fitting when said magazine is in
t

Qitom ¢ tllq@ frg t container.

21. The system according to claim 19, wherein said support surface comprises an incline
plane along three or four orthogonal dimensions corresponding to the bottom of the

freight container.

22. The system according to any of the preceding claims, wherein the IBC storage and
distribution system further comprises an IBC transfer means, said IBC transfer means
comprising:

a piston, and
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suppl ying position. 23. The system according to any of
the preceding clains, wherein the IBCinstallation and

WO eovoM2d246rechani smi s actuated by hydraul i c nmeREESG2005/000279
pneumati ¢ nmeans or el ectronmechani cal neans. 24. The
system according to any of the preceding clains,
wherein the IBC installation and renoval mechani sm
conprises: a clasping portion adapted to clasp an | BC
and an acj wah bbth RPEd hdaPted wh efigigh tisamegaziresyacinhat said piston
portion is situated atop the gptuating Qortion @gig ds
act uand e gerstifiehe plavs fy langifginaliaxi i the Lagpzips, gifher owar
nmove ' | i i n Gh tRé @delving and
by 1 et dey M Sl e e B P e
EBC kupplyitgpositoonner fitting and a novenent in a second
direction along the slot profile renoves the IBC from
the corner fitting. 25. A systemfor the installation

23 314 s@BR\iBkor@hg it i offifxprécudingel ains, wHeRs JhefIBC iastallation and
frei ght container having four bottomcorner fittings
wiemhval a gechaisier i iqcmawa bEi hydrawlispneanss ROgURpks JodRs or
[ &%@&Eﬁﬁ%&%f onprising: at |east two | BC handling
deVices as defined in any of the preceding clains
being arranged in a collinear relationship and adapted

to receive at. |l east o 40 f.oot .| [ ght . :
24 Thit SYptRgraccogng A0 auy ot ?rg?edﬂged%lﬁlg’?%ﬁr% iqg:nmg stallation and
I RERYAlm&hatisth @6mpAgesconnect ors (1 BCs) for a freight

cont ai ner havi ng our,botton1§%$ne itéings, Wi th

each cor néclepingpagiopisiedtqsasp &8 HC+®B¢tei vi ng an 1 BC,

the syste lSidiGen. @ quay crane, andan inter-box
connectorq%%%% |§gtaﬁfatiqn and renoval system for , .
the frei ghwhecuimsaidl olasping hertigy iy sitwated #Eapi the Agfuating noggon, said
handl i ng..deyi ce iSRG Hat AR embaNEal Bt direction
nagaffﬁ%?n%H%rQPﬁggﬁﬁzh%g%%?ﬁ%5%22 gh opgning at Ieag?
one eifishg theslepprofikechytthé ingtaHatioptand rémoval meehapismyingtalds the IBC

suppl i¥1’éon elc%%ert tﬁgg %.pld Saallngve%g)e%P 'Y second direction along the slot

profile removes the IBC from the corner fitting.

25. A system for the installation and removal of inter-box connectors (IBCs) for a freight
container having four bottom corner fittings, with each corner fitting being capable of
receiving an IBC, the system comprising:

at least two IBC handling‘devices as defined in any of the preceding
claims being arranged in a collinear relationship and adapted to receive at least

one 40 foot long freight container.

26. A system for the installation and removal of inter-box connectors (IBCs) for a freight
container having four bottom corner fittings, with each corner fitting being capable of
receiving an IBC, the system comprising:

a quay crane, and
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a transport nechani sm adapted to nove the nagazi ne
into I BC receiving and suppl ying positions such that
w0 poogaz4of sai d positions the openi ng of the PEI&G2008000279
is proximate to one of the respective corner fittings;
and at | east one IBC installation and renoval
nmechani sm arranged and adapted to receive |IBCs
supplied fromthe magazi ne through said opening and to
install tha fserdokntoanddie (BE) dustallatiore and esmdvial tsystgm ifor the

each gf, Eai d positions, and to renove the I BCs from
t he r8€88Ls B JRsRPCH P R8and supply the same

i nto the nmagazhnechiadighiesidt dogp@mdig in each of said
posi tions. 27. An |IBC nmagazi ne conpri sing:

an )
el ongat ed hol labeashare cloagatad magagipenvhejeiat the gnagaziggchas an

end t hereo i I i R ﬂgaﬁﬁ f -
recei ving Ié%e&ﬁ‘ gu%p}%l{ r?gg\qe@@s%‘{r?}d?gi&gﬁ)es i g%gnf?{néécelgén.g and
The | BC nagmplyirg IBCs thrangh €vd opshimgei n t he | BC nmagazi ne
I's adapted to npve between .| BC .receivin d suppl yi.
positions by & Fﬁﬂ%ﬁ?ﬁ?ﬁﬁ%aﬁqﬁg‘ §%83r?%?ﬁg? n?%gglﬁ%l’fﬁg IBC
of sai d pogltiviapand BeHpPARE bHGtGHs shélEthBBiflRAEN6S da8d positions the
proxi mate to one of the respective corner fittings.
29. The | Boparingaofi the mfgazing inprxinate & anerpphe 1gRRacHys cormer
the I BC nag%g{lgﬁs adapted to supply and receive |BCs

’a

during the In ation and renoval of IBCs fromthe
respective coranduastfdnetiBAgiastallation and removal mechanism arranged and

adapted to receive IBCs supplied from the magazine through said
opening and to install the same into the respective corner fitting in each
vof said positions, and to remove the IBCs from the respective corner
fittings and supply the same into the magazine through said opening in

each of said positions.

27. An IBC magazine comprising:
an elongated hollow shaft having an opening at least one end
thereof, said hollow shaft being adapted for receiving and supplying IBCs through

said opening.

28. The IBC magazine of claim 27, wherein the IBC magazine is adapted to move
between IBC receiving and supplying positions by a transport mechanism such
that in each of said positions the opening of the magazine is proximate to one of

the respective corner fittings.
29. The IBC magazine of claim 27 or claim 28, wherein the IBC magazine is adapted

to supply and receive IBCs during the installation and removal of IBCs from the

respective corner fittings.
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