NER HANDLI NGﬁj? g%wmpm@)
CRANE AND A PLURALI TY OF BASE CAN BE MOUNTED ON-TOP OF

CONTAIFNERS FOR SUPPORTI NG THE € ASPORTI NG THE CONTAI NERS

The present invention relates to a*é®ftai ner handling system for | oading
and unl oadiWY2U#e¥73oner s 't o/from carrier—vessel s and t PERDKIBOFHF4S t hem

t o/ f.rom ot her means of transportation,, such as trucks or trains, or to/from
a contai ner yard. I n nost m)olern ports the |oading and unl oadi ng
of containers fromcontainers carrier vessels is perforned by neans of
Cranes SiA UoNTAGNER)HANDG.INGSYSTERhEOMPREGINS A SRANEDANDTS, PIWRALITY 0FeB&IK f i cient | y

| ong f or ELBMENTSWHIGH rGANCRE MOITEP P TP PRELOSTRINERQEPR GUBRORYING B8R CRENEqUay.
Usual | y tA8yTRASRORIANG FHE LONTHHERY he edge of the quay, thus enabling themto
pi ck up and set down contai ners anywhere on- the vessel. Some containers
can be transferred diTrecplegerttdhiertiontrelatésstoos containes hapdisgisybtemifarh a
tenmporary pl ace r to a con-
15 tai ner yard, %gv\ﬁ'kg aﬂdaﬁl diﬂ&&n?ﬁﬁ«%r& tgﬂrorwen% rlsrg%%%s an% t?allfs%??ﬂ? si ng
several rowsp ctiﬂemwtm’framdothaymesns Thiratsponkadiont sunl asftrum omdrﬁtlrzaa,rmer S t o and
fromthe contai Doy &RGHet gér@r nally therein is usually perforned by
gantry cranes in conbination trucks, straddle carriers etc. Conpl ex
sof tware sol utions hallemesemodevePepedne dading and enlopdinged Fontringsans- 20

porting the contgmn@htaimdd cbﬂne@‘(t@éé&lsﬁ@‘ﬁe%rrﬁw@d H?Vﬁeéh@%f%%lﬂe@'sﬁ@éte&o reach
anot her. Such: sy %ems are functioni ng e%{y ?:J'H% un | ess ports
al| over the wo?Tdhe QueYwl PR THESIRYE PAYPRA Wé N00) 'C'B'?t'yg s °l5een
transport ed 10vethest td redcanpersidt st maﬁpthngluwbgrfrm th@uay.ngsumllyo be 25
handl ed are ri sg

necessary space hfrégrra{’]% I % n%lgﬁﬁ%ﬁe egg%gpﬁ{eeaa n% a{,[' C%Hetﬁhoﬁékggsi geof

nmoder n cont ai neup @ad rSieerdowesmlta;nalsearmomeeemhychhlvglssainaomheqoetal@ersheref ore
a demand for solyf| B@ﬂ%néﬁﬂb?"d%&% F)Rro PRl Dt d:o'sl.é% LT L Gemt Ne

handl i ng and transportin ontal ners consunes amount s of
energy, sonet hi Pryavmpléﬁern@@t iBeC WAKIND MOskiRgi Whily Omﬂ&%ééﬁptaé@l" &0 @S der i ng

the current 1§netra%rn,rahp%.anéor{sl&mtegaqméé é.meng.aﬁauea}vayr@ahﬁ@rﬁn sev-
These problens are sol ved W a contai ner ndl i system accordl ng to the

i nvention, whi cFetEWSY Cg'ég‘”a‘r ad‘ida'ﬁ}éerénﬁ ea”ﬁ[‘iﬁ"é‘i'”‘-w H‘F fpgLainers to and

from the container yard and internally therein is usually performed by

gantry cranes in combination with trucks, straddle carriers etc. Complex

software solutions have been developed to minimise the need for trans-

.20 porting the containers and to avoid having to move one container to
reach another.

Such systems are functioning very well in countless ports all

over the world, but with the ever increasing amount of goods been

~ transported over still longer distances the number of containers to be

25 handled are rising and it is becoming increasingly difficuit to find the

necessary space for the container yards. In addition, the running costs

of modern container carrier vessels are extremely high and there is

therefore a demand for solutions minimising the mooring time. Further-

more, the handling and transporting of containers consumés large

30 amounts of energy, somet'hing which has become increasingly unaccept-

able considering the current energy prices and the concern for the envi-

ronment.
These problems are solved with a container handling system ac-'

cording to the invention, which comprises a crane and a plurality of base

I
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2 el enents, where the base elenents are designed for resting on top of
containers, where the crane is designed for being supported on one or nore
contai ners or base el enments, and where contai ners can be transported on the

base el enent s, 5/Wth this systemthe crane can be placed cl osel%0
contai ner 00 BUY#¥%ed, either directly on one or nore PRERMEYBEYRIS ners or
on one or nore nearby base el ement. The need for |arge cranes having | ong

boons are thus elimnated. In addition, the |arge on-shore cranes need a
certain distance to each other for being2able to operate safely, nean- 10
ing that they will normally not be able to work on two nei ghbouring rows of
contai ners at thlemzabs where th§\bake telnents tacendasigoedifargresting lee topvént i on

this |imtatl onchiasirbRenehd MOat 8Uishedih] baNE B S5} Bhe dror Lo or

nmore cranes to operate’sinultaneousl! sane Contal ners. 15The
cranes used may9Ee CPR@INCIDAB LA elﬁmts,@nér\afre's cantaiRye ¢an et tegnsof

contai ners or basRefbRMNbSse éwﬁe,qgher crane types may al so be used. An
exanpl e of such an alternative crane type one, which can be used where

the array of 2cont ai neMdthdfifsrstesR tU\?eF'fa"ﬁq?@ tsep%{é%f? feteheEha BNRINgRd/ or
colums. Thi s ctabe liffay, &itherrdir@bigedn Shetdrahoret néardyas&onaemr’s bhen edges of the

upper nost containers in_the bour i col umms anni ng the
Wbl g bei g RbSTe AL RAH SRREEL Pk n8EE 7 04 KRR el BB e ey
al so rest on t hbeooraslase thaisi eimieated f buadidibon,rthstlangactmrshou:erctmesereedar rier

vessel and may Q%@H&L%\Qﬁahée pEbach &%eﬁ{&réeﬂ%a@égﬁ o%@?at&‘@ér’ery a1ty

contai ners may al so be use supporti ng crane. 'Once lifted,
t he cont ai nd0 i gghathgyoill aomaglly ratdiesaitle towoek eptwmmneighlouring rawsdescr i bed

above) and tr a“SPéHrFtQPIerChtttHS sgr%%rﬁ’é WRE tRE sRXeMractdiRiry @anefinddie vessel .
This means that the height of the array In

tion this limitation has been eliminated and it will even be possible for

two or more cranes to operate simultaneously on the same row of con-

tainers. _

15 . The cranes used may be traditional or robotic cranes arranged
on top of containers or base elements, but other crane types may also
be used. An example of such an alternative crane type is one, which can
be used where the array of containers comprises well-like spaces be-
tween rows and/or columns. This crane may be arranged so that it rides

20 on the edges of the uppermost containers in the neighbouring rows or
columns, thus spanning the well and being able to reach the containers
below. This type of crane may also rest on the racks, which are found on
most modern container carrier vessel and may additionally serve as a
bridge over the well. Stability confainers may also be used for supporting

25 such a crane. |

Once lifted, the centainer is placed on a base element (or a
spanning crane as described above) and transported to the edge of the
array or the side of the vessel. This means that the height of the array in
the yard is no longer limited by the height of the crane and that the pas-

30 sages usually left open in the container yard for the gantry cranes is no
longer needed. Containers can thus be stored substantially without in-
termediate spaces over an area of 50 meters by 50 meters or more and
the height of the array is limited ohly by the strength of the lowermost

container. Moreover, the large cranes used on the quay for reaching



the yard is no longer limted by the height of the crane and that the pas-
30 sages usually left open in the container yard for the gantry cranes is
no | orger needed. Containers can thus be stored substantially w thout in-
termedi at e spaces over an area of 50 neters by 50 neters or nore and the
hei ght of t"?‘ng‘H9/935§86| s limted only by the strength of PCAOK2M/EPRESt

contai ner. Mreover, the | arge cranes used on the quay for reaching 3 over
t he vessel s can be dispensed with and, particularly on |arger vessels, the
cranes and base el enents of the handling3zsystem according to the invention
can be part of the on-board equipnment. In both cases the use of the

handl i ng syst enbasrapediedgels @at be dispeppéd MhnB&N) artididdriyt e |Fg&0néal ners are

not lifted as high.in the air, as i nor and this reduced
o ny rai oot asle R sl B e Re R ST sy rh ) TG ayalest Rpsprding UL
t he cranes usedtheninyérgisystrebe aalctmfdhe\@nttmardhequlpmnt|Iurborlibease$dmehave to

Choap. | Thi s mealis Phufé fiaftind Bty Btobr GBI AP IniciiBn H&hel fehbn Y cased
dr ama_i i cal | y5 weonsaingrs argrnet difted as rfl@h lrathvzoalea$ IseRrieensiyhidnedidrag a0l t he
containers. |n addlidduesy itig relgie et BEHGHIOR Y kROt gl 36tk RtichUNNi Ng ¢ he

crane cat back and forth is spared, and the small size of the cranes neans,
that the cranes may oferbe ér?rﬁsa%'ﬁe@e!”ytrtﬂ %Séerf‘oacziﬁ&' o \the HBYRNt®BI | i di ng.

Al : i 3 al | tthl Sd&dt Aol Fava @F&tﬁ&fe&b\‘# lth?éVJ@édt g8 rehtiddy tshteugaﬁtmu@. atnﬁ
unl oadl n I mes i on ass Cla er ew
The nunbgr of c?'é?\é’gah}‘l‘ayﬁgg eﬁ@ﬁé&%/aé’s the ARYDE © Wivé‘g”%éra&fépt ed to

t he parti culi@r malg,bet imuseaaetdk:lregnmny,fwhrthem torm &llosvsf floesi iobtd figxibie t he
system 20In a pLefifh’G4ndS@nPlind B 1f QBbRALRASthBRY SR eR¥ R} Srredey e | €S Of

used for running the crane cat back and forth is spared, and the small

size of the cranes means, that the cranes may operate relatively close to
another without colliding. All in all this entails a considerable reduction of

15 the loading and unloading times as well as the energy consumption as-
sociated therewith.

The number of cranes and base elements in use may of course
be adapted to the particular job, thus adding even further to the flexibil-
ity of the system. ' '

20 : In a preferred use of the container handling system, a series of
base elements are arranged to form a path, on which cranes, containers,
other base element etc. can travel. A container, which has been lifted
from its place in the array, either on the vessel or in the yard, is placed
on a base element at one end of the path and is then taken along the

25 path to the edge of the array, where it may be transferred directly to the
vessel/yard, to other destinations or to other means of transportation.

In case the uppermost level of the array, either on a vessel or in
a container yard, has gaps, a base element capable of spanning the gap
may be used. It is, however, also possible to fill the gap wholly or par-

30 tially with stability containers, which are empty containers, possibly
strengthened and/or stiffened by an internal frame or the like. It may be
advantageous to use stability containers corresponding in dimensions to
the dimensions of a standard size container, such as a twenty foot ISO
container, but other sizes and shapes can also be imagined.



base el ements are arranged to forma path, on which cranes, containers,
ot her base elenent etc. can travel. A container, which has been lifted from
its place in the array, either on the vessel or in the yard, is placed on a

base el enent at one end of the path and is then taken al ong the 25 path to
the edge ofWQRUYS37P8%, where it may be transferred di r EETMK20§/0503E
vessel /yard, to other destinations or to other neans of transportation.

In case the uppernost |evel of the array, either on a vessel or in a
cont ai ner yard, has gaps, a base el enent4capabl e of spanning the gap nay be
used. It is, however, also possible to fill the gap wholly or par- 30
tially wth stabilityAgabh af haseselenkenishmay alseriet yseddint sanm@arsrilymbasi bl y

st rengt hened aneolenthihLLANSH il B0k BOVSINYo AERTRAALAE thikE vald MY De

advant ageous to dse"s ners corre Sidns to the
di mensi ons of athis meaas éh%rcpetamﬁrrs & heroadgd(@ntm@eavqswémwemdﬁﬁ td 8O

contai ner, but Hb@‘?{exr.s'céﬁ%ea&‘ﬁeﬁh:ﬁi?%rﬁacﬂeaér% BEd 1BALEEdn the path A

pat h of base el ements %/ al so be used for tenmporarily storing cont ai ners
until they can FR2dYdRER2¢ip9t PiBrilariyean thearases! 'tIVﬁ"PﬁeE’O?%P‘G to sHirsPWeans t hat

containers to bangapdatk @@it@rnb@td%%sﬁlo&ﬁlaeéi%a%‘} Wﬁerﬁrabbr"b%clﬁlﬁ?tth@an be

t aken out fromth gLsr ag n 8&9 on t he epd?E?h rea% for |loadin
Simlarly, on tﬁ‘e ves8epyc Ief PEEY PBY HHHEEG t9r JPEKIDg N e3si i goy ™ the
containers to bEanglaItmaotedtarhdreraolyrewtmimmpmroacﬁmrn@didfgaopﬂhtoadrhbsall such a
buf fer path may | b he container in

Ki
t he opti num or der ure Ivérz'a'gliq n(goe}'(grlr'g]u&ﬁl %aﬁcﬁ%aesr'%} &hﬁeg’geg? vﬁ?’dg}? Eoﬂt ribute

to increasing thelos@eecuwe)f/esrsehdr ng and 10 unl oadi ng t he vessel .
For the purpose of ”ﬁ&s@\l ﬁdrggs&ﬁmr%h%}%rﬁ%tcgﬁa%?? tﬂle%%@te?erﬂé%sbe

provided with rollers ich passi ve, sinply
al | owi ng cont ai A@Ysb& Br%@eﬁu‘{"lﬂedd&*s:pﬁ%}ﬁe@r Heolie: tVI'feCfpa“ﬁ’{ bQ)Pa%‘tqfve S0

that the contai aﬁrpmarrovhﬁ%%@mméeﬂt@u@ ulidiCobpsPed | RsMRNthe Jaoh lor S5 ers or
wheel s are preferred as .t are reliable and resistant to wear, but other

conveyi ng means ¥4 Eh that tE‘F\& HeINsF MaY) t?esc‘??é(ﬁy"aq Q¥erghe basgielemEnt- Aoz onveyi ng
means nmay fars exangl @héss diré pedfeliyd alsabby iate MBltables and h&udlarstetoeWearent S may

21 50 COMPI i Se DEAKShel Abn 344D A0RLDSE 8L LAMENL] A, LSNSORcauch

brakes nmay be equi pped K ich may
then for exanpl &clive cswdyihgrmeanst iay fot @afnnierwadrwensbyr electrlmmmtons

I'f using passive,bagee %'Ieﬁr@ﬂg $nay Q%océﬁﬁ}ﬂjs@aﬁfrap& %Qt'e&ok Pso Eﬁrﬁ@sor

pul ling the contalners a separate driving unit npl oyed.
Al ternatively, Erﬁéel&rrgaﬁterwy iqcﬁ\hika%l BAY ber@uweﬁ RrACceMpBte the &'r ng the

container. 20 netic energy, which may then for example be used for putting other con-
tainers into motion.

If using passive base elements, the crane may be used for
pushing or pulling the containers, but a separate driving unit may also
be employed. Alternatively, the crane may travel along the path while

25 carrying the container.

Shock absorbers may be provided. in the base elements to
damper vibrations and compensate for any unevenness in containers
an'd the like travelling thereon. These shock absorbers may be provided
in rollers or conveyors, in the lower surface of the base element or in

30 feet or the like used for supporting the base element.

Depending on the construction of the base elements and of the
means of propulsion it may be advantageous that the handling system
further includes one or more carriages, shoes or the.like designed to
carry or support containers, cranes etc. on the base elements. While



Shock absorbers may be provided in the base el enents to danper vibrations
and conpensate for any unevenness in containers and the |like travelling

t heredn. These shock absorbers may be provided in rollers or conveyors, in
the | ower surface of the base elenent or in 30 feet or the |ike used for
suppor ti ng WO a01p/a¥/as6e| enent . Dependi ng on t he PEAAEEPBO026h of the
base el ements and of the neans of propul sion it may be advantageous t hat

t he handling system further includes one or nore carriages, shoes or the

| i ke designed to carry or support contaigers, cranes etc. on the base

el ements. While 5 rollers provide only local, |inear support, the use of

carriages etc. wille(l'js @FdeeaohI@rll&ﬂ Bh&R @fppsupm LIS(T‘ Ieiizltew'{a@es ekd. Wwine o

contai ner is praoyvide end.ca i ke i e supporte

only on at its 83Ffe §gervﬁ{‘é?8 F't'bﬁos'p'j‘t"fedﬁ {thet?ﬂjnsa'ﬂ?r 'isrﬁrgY'a?fPf"ﬁE ri sk of

the container belowsi egddapngedne Skedscante endp@msomayorbat ps @uirﬂa@@l with

vats or runners here it is stron '&‘Et AL ﬂ'g%?g th bﬁsktgfq <'=,tc!)r;‘-|)tgnz%1I % trOI leys
T |

or of nore conprex cons ron an sen
rangi ng from3Schdamaded:|Shges eneend n@lpsvnndu@b m@\u@ecswttb Vatsrordusmren I eV| tation

or electromagnetic propllcgiies Ihay Be HINBYSIw e'?éb BRR&)LbE of Morkhem to 10

nmove under the influence of gravity, en travel on an |ncI|ned pat h.
Anot her way of FPBRIEYEANErYGIOgandamay b@deWﬁptM@nW éﬁoﬂeﬁe“%ﬁt@ﬂﬁléﬂ isto

provi de the basgopi em@mtrﬁaumgtem\ml.hd.bwnsl %w@wersrlcnsr%@a&.eﬁome rollers.
For some ki nds of carri a% it [m%‘ be advant a E‘% or even 15 necessary
frpPiodE st

that the base ePEREATEIN |1t dp- P?‘ﬁ% t PRFEEIE AQaHEMHY al so be
utilised in 19ystrewe umehtbvetmfdwernk:é@Qg&vut?hwyemvélhregloneﬁw:aédapmiht h

proj ections or recess n_ the contain cranes r to keep
them from runni ng of ?ﬁOtﬂBa &Y qcfeorrév'fjgg aRjgfqes e §8E%° g‘? fPServe as

el ectrical condtaitesris toprovideotiechasgegjenenntwithbelietipe @@vemSm efmaldsi on.
Regar dl ess how B%e%f‘é’r@%' ng is achieved it will be advantageous to let two
or nore sections of the base el ement operate separately. In this way it is
for exanpl e possi bl e [ $emBaddsist ofcerTiagereitsmay henad\@intagepHd ®r fi¥yeBne hal f

of the base gl erreéetss@fpdtwaa theebé;tehe@méhfse%m nse?Saﬂerrt hsck%t Nk ighf. The
nunber of sections wl| o cour se depend he overall _size of the base

el enent . - means, may AlkfebR ”ts'éft,etjl'6ﬁ¥5tFEEﬁrYY'H'{j’“5Far(ﬂ'iaf9F%rTé‘ﬁt’ RHEEE or
provi ding di ffet@j]ierétélv(ijth prvje@pnelos Pedtdsetserl thotortbimagy, Reareeteliihect i on of

a container tray@lli0gebDhER FromruRfing brAhS \Hall efiidhes Uedls' fidgRgadent sec-
may even serve as electrical conductors or in other ways contribute to
20 the propulsion.

Regardless how the conveying is achieved it will be advanta-
geous to let two or more sections of the base element operate sepa-
rately. In this way it is for example possible to transport containers in
one direction on one half of the base element and in the other direction

25 on the other half. The number of sections will of course depend on thre
overall size of the base element.

Independent sections running at different speeds or providing
different friction may also be used for changing the direction of a con-
tainer travelling thereon. By being provide with such independent sec-

30 tions, some or all base elements may thus be made to comprise a turn-
ing unit for turning containers and/or cranes about a vertical axis, but
similar results may also be achieved by providing a turnplate or the like
in the base element.

Above the base elements have been described as used for



30 tions, sone or all base elenents may thus be made to conprise a turning
unit for turning containers and/or cranes about a vertical axis, but
simlar results may al so be achieved by providing a turnplate or the |ike -
in the base el enent. Above the base el enents have been described as used
for - 6 traﬁ’g‘bé(flf”f’?ﬂé“cont ainers, but it is to be understf6E@RRHIS Ry nay
also be enpl oyed for transporting other itenms such as other base el enents.
In this way base elenents already laid out may transport the next base

el enent needed for the formation of a path and the path may thus be 5
formed substantially without the use of other equipnment. Base el enents may
eveP be equi Epeda:}ﬂ;ﬂdﬂtiﬁh coreginele elus jt |fbed Es uﬁdertstwdlthktetmg rhdealso bet t om
surface so that t un_on.top,.of .the co rs.an COfT'EIt

posi ti on by theF?'pFo&ﬁﬁérrérsnSDPg"}ﬁ ﬁthr%r e SUC O%e[)lba%eaglgme%s Ats needed
and/or to al- 1hi$ svayf basei deinents @Ifeadtyeladieeutgmaaftraﬂrwogatﬁe pextimser avel | ed
DY (L8, Cont al Nebmdnt oSt HRE BANdN0SS) o bR SApLANAUGIHd BY out new
base el enents in FTont an aadvanci ng cont al ner. on

separate basé® efamedtsubsiagtialiygvitfeut tb? uge of aH@r@ayupembrE*@@ Qlements| ng

tackle for handHw%kh%e%ﬁﬁap@h%ﬁnaﬁveﬁ@ﬁ@enﬁl&r@rurihémye BN @ReiP Bot-
transported on top 15 of containers. | ocati on and operation of

‘the crane or .crHHBSUHRAGE ¢ thehthaymay é‘l“'é%Fﬁ%OfctQﬁ CB'F‘ta&?u? aRd ERME YHPr ol | ed

manual |y, but i podisorpbetiediedly fatene by an appr oprl ately pr ogr anmed
conputer. Mdified ve1i_5| ans of .the ¢ be

o E ref\r;\\}?é dcsj C’ F]e can
used for this purpose ° BUPMUISRNEBUPREEO Feeetrﬂ%nr"ﬁﬁfe% /o1, such as
cranes etc. 10opE1v~atle<|lalul1yoofcthmdskugn of itheepativato rbel tnd adlled (yertbecomfcalmleds al so be

i magi ned. tis PE\WE\{%% p&%fbﬁjéaﬁo Lot mtuQEsI% rf{‘é&q{etv\f"%és%nelgﬁm

contai ners and/ or e operatio the e su p 2 via the
- base el ements. font phipr agvapsiige ceniaipecahihaayghs gpeel bw&t peraraietdse conduits

and 25 connect opgnfeRt naRbIMY ufibbPg @éh@hf%‘}téoh&ﬁllse%omﬁﬁ&tth% Retwgpen them
and el ectric out | ets for cranes and her e%ay prent. Such el ectrical wring
e

may al so be enp Wgaaﬁleft&seﬁ%t%r%sagelwwﬁ eEnRe HE'&stﬂ?fﬁeﬁtoé‘oF°Rhen
st oppi ng onelscost @ntgiherst O anot her base el enent where |t is used for
setting anot her container The ver, 30

oo ot T or MBS Tasr P SR P anidt 8 I S et hn S HEVST 32
power source, sbhade elsmanisodagr ofervergybe obntedied rmanuadly wbutdinid preferaly be

arranged on of LBhE BINSCLhABMEN BRS:ShZB" Grititer SHAIHRN SediflsGgnnect o

directly to the electrica
- the current optimisation software can be used for this purpose, but sys-

20 tems where the individual units, such as cranes etc., operate autono-
mously, like swarm intelligence, could also be imagined.

The power needed for the transportation of the containers
and/or for the operation of the cranes may be Supplied via the base ele-
ments. For this purpose they can be equipped with electric conduits and

25 connectors for establishing an electrical connection between them and
electric outlets for cranes and other equipment. Such electrical wiring
may also be employed for transferring kinetic energy accumulated when
stopping one container, to another base element where it is used for set-
ting another container into motion. The base elements may, however,

30 also comprise batteries for storing such energy for later use.

A power source, such as a solar energy collector or a windmill,
may be arranged on or in connection with one or more base elements
and connected directly to the electrical system.

To provide an easy handling and laying of the base elements



To provide an easy handling and | aying of the base elenents 7 thei
and wi dt h advant ageously correspond to the Iength and width of a standard

size cont ai ner,

such as a twenty- or forty-foot |SO container. Twen

forty-foot containers are the ones nost commopnly used today, but if
st andar ds R HEIM6del y used at a later 5 tinme, the siPEI/MI208H802HHse

el ements should of course be adapted accordingly. By using such standard
si ze base el enents, they can be handl ed usi ng equi prent intended fo
handl i ng containers and the base el enment ymay | ock on to the corner fittings
of the container on which it is placed. Smaller or larger elenents
however, al so beheits kgt afBywRitlS iibantadloudst icoftestondi fof EHeeng®h z@del ement s.
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may lock on to the corner fittings of the container on which it is placed.
Smaller or larger elements may, however, also be used as may a combi-
nation of different size éIements.

The transfer of containers from one array to another, such as
from the side of the vessel to the container yard, or between an array

and a means of transportation, such as a truck or train, may be achieved

- with a traditional crane, which will minimise the need for new invest-
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20

25

30

ments. It is, however, preferred to use, a distribution unit having at least
one arm equipped for transporting containers, where the arm(s) may be
arranged to interconnect a position from where containers are to be
moved .with a position of destination. Such a distribution unit may also
be used for moving containers from one part of a container yard to an-
other or~from one level in an array to another. Base elements, cranes
etc. could of course also be moved via the distribution unit. One end of
the arm or arms will then be arranged at a height corresponding' sub-
stantially to the position from where the container should be moved,
while the other end or the end of the other arm should be at level with
the position of destination. In a preferred embodiment the distribution
unit has two arms arranged in continuation of each other and attached
pivotally to the frame at the ends where they meet. Each arm is
equipped with a conveyor resembling an escalator. When used for trans-
ferring containers directly from the side of a container carrier vessel to a
container yard on shore, the free end of one arm is arranged closely to
the side of the vessel at level with the containers to be unloaded, while
the free end of the other is arranged closely to the edge of the yard at
level with the uppermost container of the array. The point of attachment
of the arms should preferably be at a Iével between the level of the free

th a
for



20 other or fromone level in an array to another. Base el enents, cranes
etc. could of course also be noved via the distribution unit. One end of
the armor arnms will then be arranged at a hei ght correspondi ng sub-
stantially to the position fromwhere the container should be noved, while
the other eW@2MP0FBY end of the other arm should be at RCA(MPIHERIDS ¢ he
position of destination, In a preferred enbodi nent the distribution unit
has two arnms arranged in continuation of each other and attached pivotally
to the frane at the ends where they neetg Each armis equipped with a
conveyor resenbling an escal ator. Wen used for trans- ferring containers
directly from tkadsbtitheotwaacns)twherearrergead ierthisesmehert Coatadters catbai ner yard

on_shore. the 1(g6.600200, 805 ALIS ARAURCLEL 956! Yol B Iifeshdgnof Lhe

vessel at |evel contdl ners | caded end of
the other is arpariped crapsekyd ttbe teheal@dyéakes thhm toathe ethet exral whichh t he

upper most cont ai, B8 Bled Bl othe NS RO D4ra0 Wil RNEREE oPunfolfind! ™

shoul d pref erabl e at a level between t [ev
5 from the vessel is located higher than the level of the yard, the escala-

tors may be driven wholly or partially by gravity, leading to a reduction
of the energy consumption. An even more pronounced contribution to
the reduction of the energy consumption, however, lays in the fact that
the containers are only lifted or lowered as much as they need to,
10 whereas they have formerly often/been brought down to ground level
only to be lifted back up to the uppermost level of the yard array when
arriving there.
Of course, some containers have to be lowered to ground level
for being transferred to trucks or trains or vice versa, and the distribu-
15 tion unit may therefore further comprise an elevator. Means for transfer-
ring containers to the elevator is preferably provided where the two
arms meet, but further escalators may also be provided serving the
same purpose as the elevator.
In the following the invention will be described in closer detail
20 with reference to'preferred embodiments shown in the drawing. In the
drawing:
Fig. 1 is a view from above of an array of containers, where in-
dividual containers are handled by a system according to the invention,
Fig. 2 shows three different embodiments of base elements in a
25 perspective view and seen from above,
Fig. 3 shows a container carriage in a perspective view,
Fig. 4 shows a set of shoes for supporting 2 container in a per-
spective view, '
" Fig. 5 shows a path with elevated base elements seen from the
30 side,
Fig. 6 shows a tunnel element in a perspective view and with
containers in two different orientations,
Fig. 7 is a first view from the side of an array of containers be-
ing managed according to the invention, '



8 ends of the two arnms, when arranged in this manner. Containers to be

unl oaded are now transferred to the ship-side arm possibly aided by an

on- board crane, and the escalator takes themto the other arm which again
takes themto the container yard. Wen the |evel of unloading 5 fromthe
vessel is MR2H&BPBYgher than the | evel of the yard, tRETAIEHBAIG4S may be
driven wholly or partially by gravity, leading to a reduction of the energy
consunption. An even nore pronounced contribution to the reduction of the
energy consunption, however, lays in thegfact that the containers are only
lifted or lowered as much as they need to, 10 whereas they have fornerly
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tainer yard to ground level,
Fig. 15 shows a conveyor for transferring containers from an
elevated ground level to a container yard, and
15 Fig. 16 corresponds to any of the figures 14 and 15 seen from
above. |
An array of containers 1 seen from above is shown in Fig. 1.
Base elements 21,22 have been laid out on top of some of the contain-
ers, so that paths 211, 212 and 213 have been formed, path 213 being
20 perpendicular to the others. A crane 31 is situated on path 211, reaching
over a neighbouring container 11 to be lifted. Other cranes 32,33 have
already lifted containers 12,13, while crane 34 holds a base element 23
intended for extending the path 213.
All cranes are equipped with lifting tackles 35 capable of griping
25 and holding containers as well as base elements. Such tackles are known
within this field of technology. The tackles used today is intended only
for engaging the container from above, but they could fairly easily be
modified so that they may be used also for engaging the containers from
the side. The tackle can be adjustable in a telescopic manner so as to al-
30 low one and the same tackle to be used for lifting containers of different
sizes.
The containers lifted by cranes 32 and 33 can now be put down
on paths 211 and 212, respectively. As may be seen the base elements
21,22 has a length, which allows the crane to put down the container on



Fig. 6 shows a tunnel elenent in a perspective view and with containers in
two different orientations, Fig. 7i1s afirst viewfromthe side
of an array of containers being managed according to the invention, 9-

Fig. 8 is a second view fromthe side of an array of containers beln
managed acc¥PAWEBY the invention, Fig. 9 is a view f FEHHRUILHES of an
array of containers arranged V\Athl n a stability rack and bei ng managed
according to the invention, SFig. 10 is a perspective view of a rack crane,
Fig. 11 is a viewfromthe side of a container carrier vessel being

unl oaded according to the invention, Fig. 12 is a perspective view
of a contai ner vessahe dmedmahtsaoquﬁycl'diurisi splfusuppadedgriy aeenenef a

syst em acoor di g k85BN | AnecABlhg 43 SO oflahdl iRdrog.uni ¢ seen

fromthe side, sShows a conve ransferring
cont ai ners fronpeplopessingecrangr g1 tvohegr Uamdhmga\m‘t in the drawingFiog. eVQB shows a

conveyor for t r@ﬂx%“r%ﬁﬂa%r&%%taérﬁ@m tifa{v@ﬁhg%t Qh@\ﬂ?ﬂe‘?%uc&r Quind daeivelr to a
cont ai ner yard, correSsponds to any of the figures 14 and 15
seen from abdveis, however, also possible to Iay out the base elements end-to-end as in

path 213 so as to form more narrow paths.

Once the cranes 31,32,33 are done handling containers, which
can be reached from their current positions, they can be moved to an-
othér position on any of the paths 211,212,213 or new paths can be laid

10 out to enable them to reach containers in other parts of the array. For
this purpose the cranes should preferably be capable of moving along
the paths either by their own force or driven by the base elements.

Here, a very simple system is shown, but it is to be understood,
that the number cranes and the complexity of the paths will depend on

15 the particular job to the undertaken by the system.

The cranes 31,32,33,34 can be driven manually, but it is pre-
ferred to use a robotic type crane, which run more or less autono-
mously. Likewise, the controlling of which crane to go where and which
paths to be laid is advantageously performed by a computer, possibly

20 even with cranes, base elements etc. possessing a degree autonomy.

Fig. 1 shows two different types of base elements 21,22, which
are shown in more detail in Figs. 2a and 2b and Fig. 2d, respectively.
Both types are provided with driven rollers 24, by means of which the
containers and other equipment such as other base elements can be

25 transported perpendicularly to the length axis of the base element as il-
lustrated by the small arrows. The base element shown in Fig. 2d further
has build-in conveyor belts 25, which may be raised above the upper-
most level of the rollers and used for transporting containers etc. along
the length axis of the base element.

30 The base elenﬁent 26 in Fig. 2c¢ corresponds to that in Fig. 2a
except for being equipped with belt conveyors 27 instead of rollers and is
intended for transporting containers etc. perpendicularly to the length
axis of the base element. _

Depending on the intended use of the base elements it is of



An array of containers 1 seen fromabove is shown in Fig. 1. Base el enents
21,22 have been laid out on top of sone of the containers, so that paths
211, 212 and 213 have been fornmed, path 213 being 20 perpendicular to the
others. A crane 31 is situated on path 211, reaching over a nei ghbouring
cont ai ner WO 20/pE386i ft ed. Ot her cranes 32, 33 have al r ®&dPK20US080345
containers 12,13, while crane 34 holds a base el enent 23 intended for
extending the path 213. Al cranes are equipped with Iifting tackles 35
capabl e of griping 25 and holding contaijjers as well as base el enents. Such
tackles are known within this field of technol ogy. The tackl es used today
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' means for attachment to the base elements.

20 Base elements having multiple sections as described above may
also be used for turning containers.

If the container is resting with its length axis parallel with the
length axis of the base element the rollers in one end section 21a may
simply be run in one direction, whereas the rollers in the opposite end

25 section 21cis run in the opposite direction. Neighbouring base elements
may possibly contribute to the turning. | _

If, on the other hand, the container is resting with its length
axis perpendicularly to the length axis of the base element the turning
may be achieved using base element of the types shown in Fig. 2d.

30 Here, the conveyor belts 25 will be operated in much the same manner
as described for the rollers above, but the operation will of course in-
clude several base elements.

Other turning units such as turntables may, however, also be
used as will be explained later and it is to be understood that such sys-



20 even with cranes, base el enents etc. possessing a degree autonony.

Fig. 1 shows two different types of base el enents 21,22, which are shown in
nore detail in Figs. 2a and 2b and Fig. 2d, respectively. Both types are
provided with driven rollers 24, by neans of whi ch the contai ners and ot her
equi pmrent  SWRRVIEI8¥her base el ements can be 25 t r ans pIATEE2PEOHRMI cul arl y
to the length axis of the base elenent as illustrated by the small arrows.
The base el enent shown in Fig. 2d further has build-in conveyor belts 25,
whi ch may be rai sed above the uppernost {evel of the rollers and used for
transporting containers etc. along the length axis of the base el enent.
30The base el enmesrh, @5 wie akitbe rélters and esMEYdS beles bh@te, icoulitg: dedgredcept for

bei [ d with t 27 t ead of I d t ded
pol "9, oot peed b8 MR B QR BUS Al B R B A e D oL e
base el ement. Depampyithg nuddle sectiont afritle asesglewknt.he base eI enments it is of
11 course al so possi byeto atﬂ)rv[afiﬁtgﬁﬁé of téa%@%léﬂgwtgweé’cﬂ(/ i‘hﬁ rhéhrid

different orientation or .to use ot riving neans suc or exanpl e
t oot hed belt s, $ps berrdescoipeddhytds isgo %@@%Sto%lcqﬁabéséa@é}%ﬁblerﬁﬁy be
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212 may effectiv e the
upper nost rol | eﬁa@l@cﬁlldn@;avdﬂg wheelpagd lélsé\myntle Fllm Pand aplexample pf’ ansport

containers to thg éf"stheQE's‘id”'ﬁderﬁWﬁ@ 4. \HdkH aqetmr.éw apéthelsﬁmeellber

sections are standing still, orting the cranes 31, 32 may
al so be advant a@%ﬁgeﬁ%dpﬁ"o‘%ﬂ%“{%Hémﬂa%%’“%'?te%'?\tt%e FPEET ittingss19 \‘R/Fl?ch can be
used for bl ogKi ggntaRlel @r secti ons when they function as supports. It is,
e B o L B h AR RN e AU B BBt
above may al so beavsed rfody thwccmtangetsomn‘amtmese; into motion by putting them
down on a inclining path, so that they gain kinetic energy when sliding
down. This is preferably achievéd by simply inclining the first few base
20 elements of the path as described above, either by providing them with
legs 28 that can be adjusted in height as shown in Fig. 5 or by arranging
them on top of a wedge-shape element. Alternatively, it is imaginable to
provided special base elements which are themselves wedge-shaped.
Also, other kinds of specialized base elements, such as tunnel-
25 shaped element for providing a shortcut through the array of containers,
may also be imagined. A possible embodiment of such a tunnel element
29 is shown in Fig. 6, where a container 1 is travelling along the length
axis of the tunnel element 29 in Fig. 6a and across its length axis in Fig.
6b. In Fig. 6b a second container 16 has been arranged on top of the
30 tunnel element 29. Here the tunnel element is shown with belt convey-
ors 27 corresponding to the base element shown in Fig. 2c, but rollers
etc. may of course also be used. The tunnel element is provided with
locking means 291 at the corners correspond to the corner fittings used
on containers and intended to come into engagement with these.



If the container is resting with its length axis parallel with the 1ength
axis of the base elenent the rollers in one end section 2la may sinply be
run in one direction, whereas the rollers in the opposite end 25 section
21c is run in the opposite direction. Neighbouring base el ements may '
possi bl y coMO291B037886t 0 t he t urni ng. | f, on t heC@IHePISHARE t he
container is resting with its length axis perpendicularly to the |ength
axis of the base elenent the turning may be achi eved using base el enent of
the types shown in Fig. 2d. 30 Here, thejgonveyor belts 25 will be operated
in much the same manner as described for the rollers above, but the

operation will of coupg®inda®ruase él@h‘\%h@;' mBRBE pPhBIRMNEh electrical wmn@ her
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Fig. 3 and an ex oes sho in Fi t he
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the base el ement, E fjave active driving neans or not, the containers nmay be
set into notion by putting themdown on a inclining path, so that they gain
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above or below it. It reaches two to three container widths to the side.

20 The other type of crane 33 and 36 is designed for turning containers or
transferring them from one path to another, but is only capable of lifting
them enough to make them come free of the base elements. Cranes of
this type may also be used for lifting containers on and off carriages or
shoes as described above. As may be seen, the cranes 33 and 36 of the

25 second type are provided with lifting tackles 355 engaging the containers
from the side and having an arm 356 extending along each of the top
end edges of the container for stability. This allows easier handling, but
tackles engaging from above may also be used. In addition the standard
type lifting tackle 35 may also be turned, so that it engages the con-

30 tainer from the side. Both types of cranes are provided with counter-
weights 311,331 to prevent them from tipping over when lifting heavy
containers.

A third type of crane 37 and 38 is shown in Fig. 8. These cranes
are designed for performing deep lifts, when containers have to be



25 shaped el ement for providing a shortcut through the array of containers,
may al so be imagi ned. A possible enbodi ment of such a tunnel elenent 29 is
shown in Fig. 6, where a container 1 is travelling along the length axis of
the tunnel elenent 29 in Fig. 6a and across its length axis in Fig. 6b. In
Fig. 6b a S¥KR3HA'ES™t ai ner 16 has been arranged on top PGF"’[“H%"S@@Z?%nneI

el enent 29. Here the tunnel elenent is shown with belt conveyors 27
corresponding to the base elenment shown in Fig. 2c, but rollers etc. nmay of
course al so be used. The tunnel element i4 provided with | ocki ng neans 291
at the corners correspond to the corner fittings used on containers and
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Furthernore, the base el enments may be equi pped with suspen- 10 sion systens

(not shown) capHdBP'BISVedanpeni ng i npact novenments caused by the placing of
cont ai ners and/ or vi bagburonsyaefseand$9 cOsH@EMiarHgs. (@ ame $0.eThis craei Nng on

t f th This is. t0. th t ai ner low. Fig. 1_.sh t

i Ferent types orapaRdlerbFE s 37 RO S 28 BB areraay | v,
type and craife 88ck tevef osdemed dopfmnerFigssels. slaomey theeseert wont ¥igesS,of cranes
seen from the S\@Eré"ﬂe‘ St el '@is%g&vﬁﬁn%u@&]ﬁ@%&%ta@és GPEpALt S 1. The

crane 31 of the first type I's designe r Tifting contalners situated at
the same | evel Hys craaeds apkstaitiatly sborgdsanthacsannd tegesinvith itsitwor eaches

two to three cogh@d BRMwH SHiGbduping NACK iefi@nertd spasnifg tRE sh¥Rebaiveehane 33

and 36 is designed for turning containers or transferri ng t hem from one
path to anot her a5t Fardhig AUPESE a6 cEANS: is IPreferaby teifsaPRin st dfPttHe faRe t hem
conme free ofis helehases 89 EBINtMRay Ok astescted atdestehyqreinaiatiah 30 tiecansed f or
lifting containers of f .carri scri be oye. As may
be seen, the crg'%e%agggagg%’ %‘8 'g"{ﬁa[ hgsqg% g&cgﬁgg%%épﬁ&esﬁnp gvo?'dtgg °\\fm th
lifting tackl estiB5mcketpangntgas Beown e tienfar &£ff indrig.t Hielf 9iadotaamar hisbng an arm
356 extending a f an . e kher

stability. Thi sbgﬁkﬁgﬁgﬁgi |g\trraﬁd§%8ﬁnﬁg{f] tlﬁ%tgt%t%g@“éeésﬂ %ér:ﬁgg%?iﬁgﬁftrag%above may
al so be used. | ASadeereshancherisadaitmedns gheablest 332ni§ a errveetigwl map-al so be

turned, so tAat nbt aLAGREEE it fR $eRBnd 3&ktioAMRlnd FRIIA FR). 9 BAce Bt dbontypes of
cranes are provided with counterweights 311,331 to grev nth them from

ti ppi ng over V\h@ﬁ”?riq‘atsibﬁﬁnﬁgﬁ‘éV E(ﬂ"??'gpﬂérf‘g‘.e‘j'atey”"d r”ﬂa'?‘ﬁi FFIPoE of crane
37 and 38 i s shewnentireFtrgnes eleVh@s atgeifane sisplaeeciest gneick ed gPenémsm ng deep

lifts, when CO”%QL”%? onac\é?urﬁl% 984,395 as shown in the third section of Fig. 9.
Here, the cqumhs 394,395 are depicted as being telescopic, which con-
25 tributes to the elevation, but they may of course also be of constant
height. The container is then finally turned as shown .in the fourth sec-
tion to the far right in Fig. 9. This is preferably done by turning the sec-
tion 396 of the centre part 393, which is carrying the lifting tackle 35.
This turning will cause the ends of the container to project over
30 neighbouring rows of the array of container, where base elements 2 may
be provided for receiving it.
It is of course also possible to use another crane (not shown)
for receiving the container from the rack crane 39, in which case it will
not be necessary to turn the container by means of the rack crane.



14 brought up fromlevels deep within the array. For this purpose these
cranes are provided with tackles 35 hung fromcables 351, so that the
trackl e can be brought fromthe position shown on crane 37 to the one shown
on crane 38 by unwi nding the cables. The nechani sm needed for 5 this
oper-ati on iWwOdEDP37REGOWN from conventional type cranes. PUTAE00810502¢5 t 00 are
provided with counterweights 371,381 to keep themfromtipping over.

A fourth type of crane 39 is shown in Figs. 9 and 10. This crane is
primarily intended for use on the stabiljdy rack 42, which are found at 10
deck level on larger container vessels. As may be seen fromFig. 9, where

the same crane 39 is BROWD shBwk AHE rothl LBREM aPcltiol vRARTA! hap bel hi s
crane is substantially plate-shaped and desi gne rest s two ends

on two nei ghbouPEsgtheReE Fidaehthe grﬁaﬁr'ﬁ RgVided V@H‘a@@e'ﬁéﬁlﬂe@ﬁh?ﬁéfﬂ?ﬁ For this

purpose the crap@yiss thHechReadbyeht EﬁQQpcié%,cﬁlS)ed Baévet bed e fHusedopiEnt s 391,
392 may beretracr;tcﬂ?] ?Pghg)(ten ed inrelation_tg the ntreprt 393 I n
the initial posPEidh PralianIPO L FRIPES: IR PipNaY d Ee&Far‘(e

el enents as showssrvedotiéorf kfting ebhtainerfiagd &3. bridgeaoworthaispace lbetlv@aeho be
lifted froma | ? L plgr%_p tm mhr%ogthg c§|5ﬁt#9l6 |ts ﬁﬁgl%rzrl‘r?bf EQE télglgl rp]g tackl e
35 is |lowered and Faised ot 3827 °'8 CoRvent tonal “man- 20
ner as depi ct edmay tthh%tls'echmtl tb@djftlrurtagkletoﬁéhqr araike amdrjogtaigers Crivel-t he
contai ner has bgeanghids thtsc&rgheoom tion imedi ately underneath the crane
39, the entire cranes e ates 1tself by displacenent of the end el ements
391, 392 on col urms 391N nf He HIREEAOWVA IR RSt Riapd 19dpaY alsodestmngtheg.  Her e,

the col ums 1394e cﬁrr@gd@auﬁﬁ@aor&smbﬁ; |ﬂgstéé%i mnecmwm&lao@@nthe%
tributes to the el evati on, be of constant

rs
hei ght - The confav RS Pioderiatlth PREL P tof it (B SBim, o doehle Falrien secti on
to the far rightravel dforg th8.radksi & doatgimeaferigadl y done by turning the section

396 of the centre parli.hésgzﬁ g\(/)\/FE %Eebcosﬁ?rryllnn,q E)tfg gl Ltél{qurré@c%%d% Thi s

turning will cause the 'en al ner I oj over
nei ghbouri ng r omendf whith canr algo afdveovagadusly bewhsadeohdbe athemtypes & may be

provi ded for s ee@inks N&s hay be seen the l!aEkI\e f:orﬁBHsre%ea ir'i‘ér?tpe BRARINPIx87t 0 use

anot her crane (not shown) for recelvin e contal ne romthe rack crane
39, in which ca3®ed fwo gnd elemantp8SHSé8s 'éﬁ?ncl glemants aneePrevdeamidrfiisy means

of the rack cr a@@rs 35Bor holdlng orF i cohthiddioam hBg pF@Er‘ébﬁfr@é‘@isbIBce%l in
perspective view e seen the up side of the crane i s provided

with rollers 355?'?1'1’?'1 We%gaﬁ?@trﬁ@eragnq%g%%gp@ @'?ﬁ‘eﬁ'f’ée e bidingdackle-ped above
and may thus fomrne pagersodread@adied r érigagm@otHel agneofittdigdesfSstahdlardhi s way

t he crane 3920ma SC%%%ﬁaergoth for lifting containers and as bridge over the
space between r ot the m dnost section 396 is in the formof a
turntabl e and may thu$he eystemcideordireg ta thei ingerttmokwigerobsednfer cnadingnd

containers travglld, né}“catrﬂQr %ssteﬂ ST MG F ARES1PlankiN TAE, Shgwn in
Figs. 9 and 10 na also rest on
,215 of base elements 2 have been laid out on two different levels

51,52 within the array 5 of containers 1. Containers originating from
25 levels 51 and 52 are put on the pa_th 215 using crane 312, while crane
313 lifts containers from levels 51, 52, 53 and 54 and puts them on the
path 214. At the end of path 214 the crane 312 transfers the containers
from path 214 to path 215, which takes the containers to the side 41 of
the vessel. From here they are transferred to an on-shore handling sys-

30 tem 6, possible by means of an on-board crane (not shown).
In Fig. 11 the paths 214 and 215 have been depicted as being
laid out on two different rows of the array 5 in the same way as paths
211 and 212 in Fig. 1, but they could of course also have been laid on

the same row.



10 edges of neighbouring containers in stead of on the rack. Moreover, they
may be provided with wheels or the like (not shown) to enable themto
travel along the racks or contai ner edges. The lifting tackle 35
shown in Fig. 10 is a preferred enbodi nent, which can al so advant ageously
be used on WA@V180878%6 t ypes of 15 cranes. As nmay be seerPGTHEK200$(0R1245 35
conprises a centre elenent 357 and two end el enents 358, 359. The end

el enents are provided with fingers 353 for holding on the contai ner and may
preferably be displaced in relation to t{w centre elenent so as to open and
close the lifting tackle. The fingers are designed for engagi ng the corner
fihtti ngs of staﬂdard 2Be]Eoy1p§hoe@rmtaa§jm@r System may in PRigcipsben ﬁ@ﬁ@érdi ng tﬁ

t he i nventi on when or__unl oadi n r.,.carrier i s shown
R ger 11 and s SiEfere” rath ot 36 M bR S, e i Bre PRI Baten” af <
out on two di fferneand)ntbmssl sreSderfitmaidt th distritartian ramts 5, 0f Too distriigios 1.

Cont ai ners origl S 5 path 215
usi ng crane 312 M%G?ga%{%ﬁ%ﬁgigﬂ %ngg%éﬁgg?ﬁéPgmgcpqanﬁﬁ% ?gf%%52 53
and 54 and pLEtsvadhewﬁntmvetSIsel $apHhatithey mayt dperatecinyfvhpeet o thet laegtbr ane 312
transfers the CQQlts%frfﬁé%eésrepgh@@(/Qn %@eltt% &ﬂ&hvgéls.éls (Wef ShbvhAKEsRKinge

containers to the sid vessel From here they are‘transferred to

an on-shore han&ﬁhﬁi@%’ alg@; F@rﬁ‘@y A8 Sisiution ypiisRaBhaveWBeRIHEAr d cr ane

(not shown).  travelling Ia.rEttg/ ord thd aeawaﬁ Bé ealllﬁp@@ferrhﬁmh@\(ﬂ\ Qﬂ@nItd@pl cted as
being laid out way as

n two di r OWs n
paths 211 and Z%EWFYIerFI ljo WSS'B[?I to H%eyac,s&ff‘)d‘a@f déﬁ’m'@wr&t& HaN ‘B"een | ai d
on t he same Yowtendlélong the lengthTofethemguziyoire thisneld thg conseyens mmy othmerpr i nci pl e

be a standard %8&8&%{4&5{% Bt didfiEatit |F1h%la¥|oh%b a‘jﬂgtfréd'ﬁstr  ditderloR®

on-shore handlin ers are perfornme ation units
6, 7. The distribngshedndt.s 6,7 are situated on the quay 8 and capabl e of

running along the 5 S’BQ% QiEterﬁ'ﬁoN lg,#:co r,g@gtfr%,hgyslnﬁ%aggeorn@t(ﬁ anywher e

along the length axis o vessel and even fravel to 6ther vessels (not
shown) docki ng W?ﬁé‘?a'ﬁémk%ﬁwgy?ﬁéhﬁ%@r CPR¥EVINS £RNtBINEIoFathPie® may have

wheel s for trsavel |shé1€]69|7'39&'tﬂh}é c@ﬁvéﬁﬁs @H@&s&hdb%u@ﬂﬂhﬁm@dnfﬁe foUuthei Ng on
ralls It is, howev

di stri but
ni ts, whi ch ex 281k AP GOHES ShO B AR ARTAPE B¥e 1 he
conveyors and otlserbecumuppyaindepeaginp@ndlespdreseabl e in relation to the frame
in a .d' rection along irh eqllég%efr dlstrlbutlon urﬁPEth eﬁ& bph%gtog\‘ tllﬂglctbﬁv%j
cal 2,72 for

conprise a frane 61,71 |ke conveyors
conveyi ng cont aioreepdl, 6E16R3 Qtea@(e_ﬁﬂndhe §halef GBEGOIBatomev e yclakedsedras

corresponds ﬁﬂbﬁ)tvﬁe'?éd aéﬁéhd'urﬂg S gfe |fe9e|té%‘%‘~rﬁ&#€orﬁ£m@r§f é@@r‘ilgaéé&rfff&mf oot |SO
contai ner, but other dinensi'ons may al so nP dependi ng on demands.
the vessel 4. A fourth convéyor 624 |s a can |Iever type arm fixed at one

end to the frame, while the other end is free. A support arm 625 is used
for supporting the cantilever arm.

In the smaller distribution unit 7, which is primarily intended for

25 transferring containers from the larger one to a yard 9, the conveyor 72
is also a cantilever arm type. '

The larger distribution unit operating closest to the vessel also
has a shelf-like bridge structure 64 intended for spanning the gap be-
tween the side of the vessel and the conveyors. This structure is sup-

30 ported by an arm 641, which is preferably provided with a dampening
mechanism for compensating for possible vessel movements.

In the embodiment shown the distribution units 6,7 each strad-
dles over a railway 81 and a road 82 so that trains and trucks may pass
underneath it. Containers can be loaded onto or lifted off trucks and



In the larger distribution unit 6 the ends of nobst of the conveyors
621, 622,623 are fixed in the frame 61, so that they nay be raised or 20
l-owered depending on the level at which containers 1 are unloaded fromthe

vessel 4. A fourth conveyor 624 is a cantilever type armfixed at one end
to the frarfBO20HPI’886 he other end is free. A support arfT@IZ08495Q4%d f or
supporting the cantil ever arm In the smaller distribution unit

7, which is primarily intended for 25 transferring containers fromthe
| arger one to a yard 9, the conveyor 72 is also a cantil ever armtype.
The larger distribution unit operating closest to the vessel also has a
shel f-1i ke bri dgainstbyusicans obthed o’eaemlesl 3T70cmma3m'tnagsﬁersetr@a¢orimhmen t he

de of th h t t ted b
an armear. wni Ry 8 dn BB Baierdh G En SRR g ek Ao for
conpensati ng fotO/troEﬂstHEI elabfeeméB nrotﬁen@’rvtesor 624, which dan hehwendxb Girment
shown the di st r'cr@"'ﬁdrﬁasémf'hte% &rrﬁutﬁﬂ\cumtsst ﬁwggdh@?e\%ygélﬁ?mrcﬂd%o WaYe 8s-and a

road 82 so that tral and trucks nmy pass’ ‘under ntarners can be
| oaded onto & (arfnet skewnx faidRwerdie and fiftinga¢ansaipgrsneraline ehnehaddbdranes

36, 37. COrane 36céuigneli6dated BEa hRYHeRIdIRI, 5n whruma@eftrh@y WOV 'JE0S iRV ey or
621, whereas crane 37 transfers to/fromthe platform 73 or to conveyor 624,

whi ch can be | ofeFR fErthe v aaes s“ﬁ?e?'edfoétplerfBUP'inQﬁhﬁrﬁﬂeéatﬁ:’é'yarehomever

‘al so include ankedwave tHe stmred(péagonsdmm)l tﬁ@rrefdr@waf b&disalisbell ihketd.Ng
contai ners or the crapes, 36,37 her | evel in which

b t a
case they would be eq i %rery'q%c?rgggﬁr ‘Eeﬂv%g% grc? e Q'he%ans%? 58(’8 for
perform ng tUoi s7bpértla¢ soallenr ¢isticibotion Loitthmagldldd kel lgyeredas dedictad in
t heref ore not bF gcussed here. For bringing containers down to ground
| evel the canti gver arm 10 72 of the smaller distribution unit 7 may al so
be | owered as depi ct eBependingyonilgcal demands thpegpaMelyars roay bgcairantiedands t he

conveyors may bgifRrdrRNGethedtdshes Rt disiplifisn rue&pagtanvexéﬂha&rrt%r% unit. As
an exanple, it may be advantageous to have two cantilever arns on the

smaller unit 7, ag\@ﬂt%geo% ta hekaitg cetiery By Bie ¥Pallesdiniy”1 G¥Eed on t he

smal | er uni t156, spdhdiy € tissenvdyer |624Q§HnngIUcbtemBUn hRe RBtHHes AR &Fin
Al ternatively, e, unit et her in which

t b d.t t
case the | nt or eSS Erd Bboeh it Rat B oo a e Remeuvelr bpainis:
Mor eover, the bmagde designetunevdi cp:user BIgetl'rmr if mdniaht dese lthe geerndeédiatei but i on

e ok 1 0 S8 0 Ml oD SRR S AR elien
structure 64 projecting from the larger distribution unit 6 towards the
20 vessel may be replaced by a cantilever type arm, which will increase the
flexibility of the system.

Preferably, it should be possible to put the conveyors in neutral
so that containers etc. travelling downwards are transported only by the
force of gravity acting on them. Moreover, energy from the pull of grav-

25 ity on the containers travelling downwards may be accumulated and
used for lifting other containers or used in base elements. Alternatively,
escalators going downwards may be replaced by chutes allowing the
containers to simply slide down or the shelves of the escalators may be
retracted or turned, so that the escalator may function as a chute. The

30 maximum angle of inclination of such a chute is approximately 30 de-
grees to avoid damages on the goods inside the container.

The system with two neighbouring distribution units connecting
the vessel 4 directly to the container yard 9 allows containers to trans-
ported between them without being lowered to ground level. This no



Preferably, it should be possible to put the conveyors in neutral so that
containers etc. travelling dowwards are transported only by the force of
gravity acting on them Moreover, energy fromthe pull of gray- 25 ity 'on

the containers travelling downwards. may be accunul ated and used for |ifti ng4
ot her cont A REVYYEPysed i n base el enents. Alternati velPyTPEUROMEY s going
downwar ds nmay be replaced by chutes allowing the containers to sinply slide

down or the shelves of the escalators nay be retracted or turned, so that
the escal ator may function as a chute. Tige 30 maxi num angl e of inclination
of such a chute is approximtely 30 degrees to avoid danmages on the goods

i nsi de the cont anlgeantails a saving of emesgys by @isai mMinimises ke graffouat gpund

di stribution unjfs connecting the vessel 4 directly to the container yard 9
al lows containers to transported between them w thout being |owered to
ground | evel . This nolf pegmitted, bythailandseapsaini whichfthe sentginebyyasd Soisnmi ni mi ses

the traffic at gaiadcbf¥Rlers may be offloddedP®sit thickd PYrdiless apdseane in
whi ch the cont ai ner tﬁard 9 is |ocated, containers ma fl oaded from

' y be ort!
trucks or trai n3bes e uRPeETRSt levelgbie RIS YEFdaS depieled|in 5i9- tAeAcont ai ner
yard as depi ct egorveybt 91 ol 4he Aaienypy 8 dldcrdkdtdmove andy thepepastideacr i bed

above may then be utilised for transferring the containers.to the yard,
Gorng tho for celGrrastaTiy thd ot lers Rt taiathe e oo de oG iR
| andscape does dote thecésadiatdrhéf, hewegsathe lehdscape doss B4t indudotheyar 92 may

be arranged as i in _Fig. 0, f VOr.S 92 thus
serve as alter ng%l%\l'?gé@tg %ﬂ'%eé%r%oggé%ﬂlge%x%g}@te raﬁ%ﬁ??%%?@%? '%é%dd? %Ig
Ar r angenent st0as 1phBeth degshbesebeenvaborsed WP thuefserenee altermitiyss to thad 10

coul d | ook as dgRjr&t&HpleR didtAbutidhy uniielzseen from above. The container yard
is preferably also managed by a container 15 handli ng se%tem as_descri bed
dF

and depi ct ed above wi fHIPGIBEERGS theshaersriPed) 2beve wit encedh Meard t he

vessel . 9 anben @uANBSKk as BefiBRUah IFRY 18 \whep s&dn fr&i@ adovdy of
containers there is nilon’%gr a ne ets within t ard and

d for stre he-
contai ners can be arr ang&ATEINEE Y54 & Béef@'\?é(;/ 7159 Fanacsd Py @ SRS upt ed
areas. This 130 sawiingcysiehdas d&dceibadrmandidepiofedsgbace watdretdrascectodkdnes a much
more ef - dling of contaihers on board the vessel.

When cranes are operating on top of the array of containers
there is no longer a need for streets within the yard and containers can
be arranged side by side over rather large, uninterrupted areas. This

20 saves considerable amounts of space and thus enables a much more ef-
_ fective use of the yard area and a considerable increase of capacity. |

The uppermost level of the array may advantageously be pro-
vided with solar panels, which could advantageously be made in the
same size as the base elements or even be integrated in these. They

25 should, however, be easily moveable to allow access to the containers
below. Alternatively, small-scale windmills could be placed at intervals
on top of the container yards. In this way it will be possible to provide
energy for the cranes or the system could be connected to the public
distribution network. Solar panels and the like may also be used on the

30 array of containers on the vessels, but in this case the harsh weather
conditions at sea, vessel movements etc. should be taken into consid-
eration.

In the above the uppermost levels of the arrays of containers

both on the vessel and in the yard has been described and shown as be-



fective use of -the yard area and a consi derable increase of capacity.

The uppernost | evel of the array may advantageously be provided with sol ar
panels, which could advantageously be nade in the sanme size as the base

el ements or even be integrated in these. They 25 should, however, be easily
noveabl e t ova@R0OW37a8%cess t o the contai ners bel ow. Al t erReaINK2e08)050245

smal | -scale windm|ls could be placed at intervals on top of the container
yards. In this way it will be possible to provide energy for the cranes or
the system could be connected to the pubjdc distribution network. Solar
panels and the like may al so be used on the 30 array of containers on the
vessel s, but 'nlﬁghﬂe%t%ﬁfeuﬁufb‘?mh@ﬁ PhactRal RekevePNiHetd WFb@EuréﬁﬁstaN@e%se|

nmovenents etc. should be taken into consi deration. t he above
the uppernost | 88r&thss steHRa &f CcaY@Inses camNat Re eptipttad 'Gnthtsnﬁ"\?ésaé’él and in

the yard has be@nefesptimbieshtasdan taeei@s ddt-be &R bﬂi\ghé ek@tlhg'elrrxéytmi form 1In
practice, however, ther i I ere the storin

| L . t f
contai ners can WOE"%Y% V%'Ef’f\émr?i'fb‘é‘ﬂ&‘)ﬁhé‘iggﬁggﬂgé’oa 8"\R5P|"e? Era5Bt | 'ﬁ'ﬁlcgb@t hs can
t her ef ore not5 beelsaivdd iy rhbengotisdri coptaimerayto @chiehe membte wnldbleberraijr fficult
to find it . it . [
ot her " cont ai ner 2% ragisufR i Bestd 7 ans e B th PSR B, Mo 1
in stead fill gap¥aingrs: Hestabiﬁtarycontaimersleamhtaer@arswatyhlI$ ef)ieqttyntyaamews A

stability cont abﬂ@(/vhﬁcﬁ %s%@ﬁ@élﬂﬁ{rced"@ftﬁg dr &fsfc@eqli'éd’seérythsrmey and whi ch

has been reinforced wth a rods or ke. Power supply
units, electrical conRe¥en W%\b%é%sr @eﬁﬂﬁ@ﬂcoeqe‘itwn Q@‘Qﬁeﬁ?nt&@quwy al so be

‘held in specipal iepd e&omﬁ@v 8166 be MM ﬁhsﬂéddl|séﬂil§@1tb‘heﬁba$\}h|érpwnm€ké hem wi th
in the array deFendl n errang ﬁ‘ eve UI Ckléq; d then onto a
Je e d

vessel upon arr °\é1e Bﬁm wit ré%’h $HNDE W e tery,
whi ch i s char geduioyly ot g;enpusradmcmtsblyumml arnvalaateda $>ottnsntleaomntaame"rer s. 15In

t he above the c e n e
el ements. Fneéﬁoéﬁv\fea\%‘r Td F%%Et er s %ﬁﬂ‘%e%y gﬂg@efﬁagé cg tst'r%za\s}'el
directly on topp@rﬂeli hletla?mtm}aloérscont ai ners al ong side the paths- formed by

the base el genls. ThirSuEuholeneXafibl ﬁ%&ebé& E@MQ&O@%@EWH efi ng the

paths, but it will also free space on t I'n stead be
used for transp8fioRag eleRts Néns. h@vqwr,am|lg/e UP@erﬁ@Oﬁth‘ethﬁMdEF\éta@@d t hat

many types of ceap@sdivdctly &e téisabliRe RREY 6McdiginBASBloRY SN ti%e pAhsON top of
the containers gnd that crsnes mir%: erate sijultaneously in both places.
St

The cranes descl"BEd Phthe ey maY OR&XamRlG B adyanfageous

when building the paths, but it will also free space on the paths, which

20 may in stead be used for transporting containers. Similarly, it is to be

understood that many types of cranes will be usable both on the base

elements and on top of the containers and that cranes may operate si-
multaneously in both places.

The cranes described in this and depicted in the drawing is de-

25 signed for lifting only a single container at a time, but it is to be under-

. stood that they may be modified to lifting two or more containers at a

time.



25 signed for lifting only a single container at a tine, but it is to be
understood that they may be nodified to lifting two or nore containers at a
time. 20 PATENT CLAI M5 1. A container handling system conprising -
a crane and a plurality of base elenents, where the base el enents are
desi-gned f JVORYEPITAY on top of containers, where the cP&AOK280803#Hned f or
bei ng supported on 5 one or nore containers or base elenents, and where
contai ners can be transported on the base el enents. 2. A contai ner
handl i ng system according to any claim1pwhere a series of base el enents
can be arranged to forma path, on which cranes, containers, other base

el enent etc. can travel. 103p A ToptRi ner cdhandl tnmg system according to
claiml or 2, where ope,or nore

h |1
Cha ke m Cou e’ & onleafap@Hes maadme Rl seRis B Bic aolh Aval ( fe’ base

el enent . ity of .bage elmmaltaenhdrartdé |b|age s;emesmm accdesigneg foo restipgof t he
preceding cl ai I r the
e de- 15 oi gandt of b8 WA (s TREBnER T TP B0RET ot | 0% o

el enent s. 5 "one 05mome@gnttmarieuorhasmmen@nwgndnwmrwpdtarrgers@aram of the

precedi ng cl ai Mgan & dGeRse et s conprise rail or tracks.
6. A container handling systemaccording to any of the preced20 ing cl ai ns,

where the base el eneng: 6§ﬁﬁﬁai"!$‘é§’a&d'ﬂriﬂr ?Msﬁ%i“lﬁ@FQrdF‘@rtot%‘Wrﬁ'%@ toMeEner s,

cranes and/hor dlobhﬁrrlebaﬁ%agéeémﬂéﬁtsaéﬁube arneagéd ﬁ@'foﬁ%lasgath onI which 7. fA .
cont ai ner handlin system acco tqQ an t he preceding claims, further
A e

conpri si ng at | ERLESIREIRES &

3. A container handling system according to claim 1 or 2, where
one or more base elements are provided with rollers or the like allowing
containers to be pulled, pushed or conveyed over the base element.

4. A containef handling system accord'ing to any of the preced-
ing claims, further including one or more carriages, shoes or the like de-

15 signed to carry or support containers and/or cranes on the base ele-
ments. _

5. A container handling system according to any of the preced-
ing claims, where the base elements comprise rail or tracks.

6. A container handling system according to any of the preced-

20 ing claims, where the base element comprises a furning unit for turning
containers, cranes and/or other base elements about a vertical axis.

7. A container handling system according to any of the preced-
ing claims, further comprising at least one base element handling unit.

8. A container handling system according to any of the preced-

25 ing claims, where the crane comprises a lifting tackle for handling base
elements. _

9. A container handling system according to any of the preced-
ing claims, further comprising a computer programmed for controlling
the location and operation of the crane or cranes, the base elements, the

30 containers and of carriages or shoes if any.

10. A container handling system according to any of the preced-
ing claims, where at least some of the base elements comprise electric
conduits and connectors for establishing an electrical connection be-

tween them and electric outlets for cranes and other equipment.



8. A container handling systemaccording to any of the preced25 ing clains,
where the crane conprises a lifting tackle for handling base el enents.

9. A container handling systemaccording to any of the preceding clains,
further conprising a conputer programmed for controlling the | ocation and
operati on o¥0othe@oyssmne or cranes, the base el enents, tmlrerdX20mrt@iners and
of carriages or shoes if any. 10. A container handling system
according to any of the preceding clains, where at |east sone of the base
el ements conprise electric conduits and gonnectors for establishing an

el ectrical connection between them and electric outlets for cranes and

ot her equipnent. 21 1}. A conta%gpéﬁémggﬁéﬂéﬁ{ aQdRdhd B9asy 5t G0 RECRLIng to

any of the preceding clains, r source, such as a solar energy
col l ector or a WOrdRMIs| Wheee amowgpeauGh, sHchias @ spReeneEN allle¢iobaeaor nore

base el ements. Jidimify GO oNBRTh i BEANSYLRDhENHIRGHRISH Mdrd Bagdienf the
preced- ing clains, where the length and width of a base el enent correspond

to the length aM#"i dth of a standard size cont ai ner, such as a twenty- or

forty-foot |SO contai DBrA container handlingkystefn 8€dtdhd €5 afabtiHengesasst em
according to any of_.the preced- 1Q ing clai further conprisi a

di stribution un%lg %?i'&shévp]g'fe ‘ﬁ‘&d&?&Bnaé‘%a‘?“Hﬁégﬁ? 8S§%e B}G"ff:g;ﬁgi)oéj Biqﬂg

cont ai ners, whethe lehgthaand widthney alstaradardisgedontainart endoanediveatypasi ti on
from where contgjne noved with a position of destination.

14. A contai ner'%lh ngifblt ﬁ%(?gé/@ta@?hr'acco_r ding to claim 13, where 15 the arn(s)
conprises a conveyor 13rA £oaweohandigdsyplies aetesding iapes of hesweeddenent s

etc. 10 lixg cﬁiﬁ@ﬂf@t%@koﬂ?ﬂghb ROiSYBLESN BFi€ ARGHE Bt icasEbRé BHh3 or 14,
where the distribution unit further conprises an elevator for |owering or
lifting contai nBYUPRGASRS {/@NERASLIAY RPREPINGFS, vhersithe arpfsbMay heqditanasdr yar d
organi sed with & ietdrtérineet a pasicbh APns wakeNtesInEdirg td Beandveafwieh ai N8 1- 15,
where contai ne:Té A&, %fté)rﬁrq s%bst antially w thout internedi ate spaces over
an area of 50 nElers ye§ M %rs or nore.
14. A container handling system according to claim 13, where

15 the arm(s) comprises a conveyor for transporting containers, cranes,
base eIerhents etc.

15. A container handling system according to claim 13 or 14,
where the distribution unit further comprises an elevator for lowering or
lifting containers from/to the arm(s) or a chute.

20 16. A container yard organised with a container handling system

according to any of claims 1-15, where containers are stored substan-

- tially without intermediate spaces over an area of 50 meters by 50 me-
ters or more.

17. A carrier vessel where its on-board equipment comprises a

25 container handling system according to any of claims 1-12.

18. A method of handling containers stored in a three--
dimensional array comprising several rows, columns and layers, said
method comprising the steps of:

e arranging base elements on top of containers,
30 e lifting containers onto base elements using cranes supported on one
or more base elements or containers, |
e moving containers across or along base elements to a different loca-
tion in the array.
19. A method according to claim 18 used for loading and



17. A carrier vessel where its on-board equi pnment conprises a 25 contai ner
handl i ng system according to any of clains 1-12. 18. A net hod of
handl i ng containers stored in a three-dinensional array conprising several
rows, colums and | ayers, said nmethod conprising the steps of: arranging
base el enerw@22mH0378§¢ of containers, 30 |ifting contai RETHKIMBHSBHSse

el ements using cranes supported on one or nore base el enents or containers,
novi ng contai ners across or along base elenents to a different |ocation in
the array. 19. A nethod according to cl gom 18 used for |oading and 22

unl oadi ng containers to/froma carrier vessel, where the cranes, base

el ements and cappiod@f§ cohfaimety tofFdin RALSrriRF VbR VRESR! theOfiah@arshsgqui pnent
and where contai ners are noved to_and/ or frog}the si de of thg vessel .

20. A nmethod ac&EMENFy2Td RIMESRAT 18 2BY: A6, Parh &t H'aMeSA'S P 8iSHF but i on

unit is used foment andfeigre N@ntaimdrai ane rmsoveet teamd/bhérosi dee sideaofvesel , the
edge of a container, yard and ot her neans of transportation, such as trucks
or trains. vessel.” 51 A net hod accor di ng to any of clains 18-20, where
contai n-10 erss are noRedAwnethod aacarditigatondainy a8 dr Ianthecelaardnystiareand/ or

from the exteri Qi fd%6n UNR" i€ Aed for transferring containers between the side of a
vessel, the edge of a container yard and other means of transportation,
such as trucks or trains.

21. A method according to any of claims 18-20, where contain-
10 ers are moved within a container yard, particularly to and/or from the
exterior edge thereof.



