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1 3 JUN 20D6 METHOD AND APPARATUS FOR STORAGING AND
TRANSFERRING CONTAINERS Technical Field 5 The present invention
relates to a method and apparatus for storing and transferring containers
that allows quick handling of containers loaded onto or unloaded frdm 2JUN 2008
container ship, thereby more smoothly storing and 10 transferring the
containers. Background Art Generally, containers are box-shaped

recepigqlas visedionmpaiiicienilyrid seenamicallyAansperieaiges e

containers have different lengths and heights, although containers each
cohaxing=adength of 20 ft or 40 ft are commonly used. Such containers are

stacked on a specific facility, such as a container terminal. The container

terminal is normally 20 located in front of a harbor. A great number of

containers are stacked on the container terminal, and are then loaded

onto &eohtainedshipeTHe containers may have different heights although

they have the same length. For example, the containers may be 25

classified into dry containers each having a length of 40 ft 1 1 B JUN 2006

and a height of 2. 4 m and high-cubic dry containers each having a length

of 40 dnd PRERYPLBf 2. 1T eebheBquer@yates to a method and

apparatus for storing and transferring containers that
allows quick handling of containers loaded onto or unloaded
from a container ship, thereby more smoothly storing and

transferring the containers.

Background Art

Generally, containers are box-shaped receptacles used to
efficiently and economically transport cargos. The containers
have different lengths and heights, although containers each
having a length of 20 ft or 40 ft are commonly used.

Such containers are stacked on a specific facility, such
as a container terminal. The container terminal is normally
located in front of a harbor. A great number of containers
are stacked on the container terminal, and are then loaded
onto a container ship.

The containers may have different heights although they
have the same length. For example, the containers may be

classified into dry containers each having a length of 40 ft
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the difference in height between each dry container and each high-cubic
dry container is 0.3 m. 5 FIG. 49 is a perspective view schematically
showing a conventional container terminal. As shown in FIG. 49, a

container terminal 100 is located in front of a harbor, in which a contain&rJUN 2006

ship 200 is at anchor. Containers 300 are unloaded from the container 10
ship 200 by means of gantry cranes 400, and are then transferred to a

ancﬁielg C%?&ﬁ% stgrage space %QQ bB{ﬂﬂg&@%ﬁéf&[{&f?, V&%%r@atfﬁe rs each

containers 300 are stacked. On the other hand, the containers 300

hasiaeked arthe ield container-siarage.space 569 or other. contairergR00: 1y,
15 taken to the field container storage space 500 by means of trailers are

thénavetftorthecganity dianes 400chy sreanssofhwhich thercontainerss3R0 each
are loaded onto the container ship 200. However, a great number of
higbntainérs dreytransfesrade 20ilsy neans. of the gantry cranes and the
trailers so that the containers are loaded onto or unloaded from the
contaliiér- sKip. As agestt sive coniegners eimloadedfedrthe loontdineing a
ship or the containers loaded onto the container ship from the field
coppatdiAeNStbrag§pacemay ¥ dtiie bs quickly handled. 2 1 0 JUN 2006

Also, the containers are stacked on the field container storage space .
While%ﬁe cﬁﬂff&ﬁﬂeré}%re ]:F]%@ 49, a container terminal 100 is

located in front of a harbor, in which a container ship 200
is at anchor. Containers 300 are unloaded from the container
ship 200 by means of gantry cranes 400, and are then
transferred to a field container storage space 500 by means
of trailers, where the containers 300 are stacked.

On the other hand, the containers 300 stacked on the
field container storage space 500 or other containers 300
taken to the field container storage space 500 by means of
trailers are moved to the gantry cranes 400, by means of
which the containers 300 are loaded onto the container ship
200.

However, a great number of containers are transferred
by means of the gantry cranes and the trailers so that the
containers are loaded onto or unloaded from the container
ship. As a result, the containers unloaded from the
container ship or the containers loaded onto the container
ship from the field container storage space may not be

quickly handled.
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classified. As a result, the containers are not reasonably handled on the
basis of the lengths of the containers and 5 variance in time elapsed until
containers are removed from the container terminal, whereby stora
and removal of the containers are not smoothly achieved. The traile 53 JUN 2006
used to transfer the containers to the gantry cranes are ordinary
transporting means, each of which 10 is operated by an operator.
Howevesothe tramspordog taeanrs-are notseasopablyeeontrolled refe  field
smoothly managed. As a result, the containers are not smoothly loaded
cowntd oewnlcadedsiiem thegontaingt ship. Atse;, thecontainersare agk  not
smoothly stored or 15 transferred due to the above-mentioned problems.
classd freedlt, hukAars ang matérial Tbsourced- aiewastednghilecthe reasonably
container terminal is operated. It is required that the container terminal
hap@dled RPget&Ralafficfentfo sthek d Grettintintbler shéonesinésiners and
thereon. However, it is_very difficult to_obtain a site for the container
vatdARiAgl. ARhdulffa BIGESE4le CBAtainer RIS TS provRied SfRgved from
containers are not effigiently stacked on the field container storage space

thot Ran EantTiter IGHHHIRAR 25 FikRERNSreS i 88ftamRts drie¥ekedtn the
thce Iarge 3 13 JUN %006 ar%%liield ccwtainer storage space of the
CcoO ners a O 1

Container terminal ‘while: Bglng gca?t%reg,véend the stored containers are

keptThe trailers used to transfer the containers to the

gantry cranes are ordinary transporting means, each of which
is operated by an operator. However, the transporting means
are not reasonably controlled nor smoothly managed. As a
result, the containers are not smoothly Iloaded onto or
unloaded from the container ship.

Also, the containers are not smoothly stored or
transferred due to the above-mentioned problems. As a
result, human and material resources are wasted while the
container terminal is operated.

It is reguired that the container terminal have a
large area sufficient to stack a great number of containers
thereon. However, it is very difficult to obtain a site for
the container terminal. ‘Although a large-scale container
terminal 1is provided, the containers are not efficiently
stacked on the field container storage space of the
container terminal.

Furthermore, the containers are stacked on the large-
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away from the container ship. As a result, a great number of transport
equipments and much manpower is necessary to 5 transfer the
containers to the container ship. Disclosure of the Invention Therefere, they 9gp6
present invention has been made in view 10 of the above problems. It is
an object of the present invention to provide a method and apparatus for
storing and transferring containers that allows quick handling of
areantalrers untoadethksemsa conteinership, therethemoossadotdy terminal
storing and 15 transferring the containers. It is another object of the
wh piesebtinvgntionatot praxdde & methiodeand appedatos farsstodngsarere kept
transferring containers that allows reasonable handling of containers on
awgye basis of ife feyERg of thesbomtainérs andr@tidice in 20nEae efapsesr of
until containers are removed from the container terminal, thereby
Lr3pRRly achidving Stdrage A refitval ofRBRTOMtainess. It apdrery to
object of the present invention to provide a method and apparatus for

Erafiigratd FafSferAng S3s chftaliists TRARHIWE sidbir control of a

container 4 1 3 JUN 2006 transferring unit, whereby the containers are
quickly transferred. It is another object of the present invention to provide

a metfod and apeargusf SiRringangransferring

Therefore, the present invention has been made in view
of the above problems.

It is an object of the present invention to provide a
method and apparatus for storing and transferring containers
that allows gquick handling of containers unloaded from a
container ship, thereby more smoothly storing and
transferring the containers.

It 1is another object of the present invention to
provide a method and apparatus for storing and transferring
containers that allows reasonable handling of containers on
the basis of the lengths of the containers and variance in
time elapsed until containers are removed from the container
terminal, thereby smoothly achieving storage and removal of
the containers.

It 1is another object of the present invention to
provide a method and apparatus for storing and transferring

containers that allows smocoth control o¢f a container-
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5 containers that allows stable and smooth transfer of containers,
whereby the containers are easily brought into a container terminal for
loading onto a container ship, and unloaded from a container ship ‘?%dJUN o006
removed from the container terminal. 10 It is another object of the
present invention to provide a method and apparatus for storing and
transferring containers that allows smooth loading of containers having
t r liigkent lengthsanto, autematiebogiesiand easytsupplyref eleetsic quickly
energy to the automatic bogies. 15 It is another object of the present
tranedntioretd. provide a method and apparatus for storing and transferring
containers that allows simple and easy stacking of a great number of
contdifiers-6n s2gwillereadribesoothfattabitment cderiehnigntemdion  to
transfer of the containers. 20 It is another object of the present invention
PraygigrviieietRodtand apparatisifor S&ringtatiditanst@dingransferring
containers that prevents inclination and unsteadiness caused according

conbhaehangd Bfthe GhErSt graifPf cortBtherShARhhe EdRRATGE ©f
are moved ho izontgll . %15 It is another object of the present invention to 5

CONG R 2008 provi gatm%th%%nécr?cf apparatus fo?%fp § SAPHERSfeltg 2

con?QE%”%rs that allows aceurate control of upward/downward movement -
Of CONTAIners o that the containers can be moved upward’ or downward

unfggﬁ%@ec§fgﬁnl@eaggﬁ%QXQQw”Cship and removed from the

container terminal.

It 1is another object of the present invention to
provide a method and apparatus for storing and transferring
containers that allows smooth loading of containers having
different lengths onto automatic bogies and easy supply of
electric energy to the automatic bogies.

It 1is another object of the present invention to
provide a method and apparatus for storing and transferring
containers that allows simple and easy stacking of a great
number of containers on a small area and smecoth attachment,
detachment and transfer of the containers.

It 1is another object of the present invention to
provide a method and apparatus for storing and transferring
containers that prevents inclination and unsteadiness caused
according to the change of the <center of gravity of
containers when the containers are moved horizontally.

It 1is another object of the present invention to
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5 pressure. It is another object of the present invention to provide a
method and apparatus for storing and transferring containers that allows
moving of piping for supplying fluid to hydraulics which move contﬁ'rz_jerjUN
upward and downward, 10 along with hydraulic cylinders in a : 2006
double-acting fashion, whereby leakage of oil due to repetitive use is
prevented, necessity of an additional installation space for the piping is
prelindeated rberappatatds eanpbe=easily manufacivratdy expansioaraterring
contraction of the apparatus is accurately 15 achieved, and thus
comperfommance-and reliabifitysof dveapparatas rstinegroved. khisvamothépwnward
object of the present invention to provide a method and apparatus for
moseoriY- arid trasteRinge tontaimefthiat alivwwsooreeisendang 6ka cage fopved
moving 20 containers upward and downward at a predetermined position
upPViffa sPAplElStutRFe ItTSaRotIEesHjEEtoT theYprésent mvehtioredraulic
provide a method and apparatus for storing and transferring containers
PrefatHifows adjustment of the height of a holder 25 part for holding

containers, whereb variousbcontainers 61 %JUN 2006 having different
heights cahibe BRI Eid. T8 rbthar objertof BEgiRent HYERIbRTE  ©°

xrf%‘éi%e g metn gc?”‘%(z?c?p%rﬁagt%%é%:ussm%% and trangfering, coniainers, v i ng
at allows quick stacking a ISC

bt arging of

containers that allows moving of piping for supplying fluid
to hydraulics which move containers upward and downward,
along with hydraulic cylinders in a double-acting fashion,
whereby leakage of o0ill due to repetitive use 1is prevented,
necessity of an additional installation space for the piping
1s eliminated, the apparatus can be easily manufactured,
expansion and contraction of the apparatus 1is accurately
achieved, and thus performance and reliability of the
apparatus is improved.

It 1s another object of the present invention to
provide a method and apparatus for storing and transferring
containers that allows precise fixing of a cage for moving
containers upward and downward at a predetermined position
with a simple structure.

It is another object of the present invention to
provide a method and apparatus for storing and transferring

containers that allows adjustment of the height of a holder

part for holding containers, whereby various containers
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5 containers onto and from a stacking unit, thereby preventing stacking
chambers of the stacking unit from being empty. It is another object of the
present invention to provide a method and apparatus for storing and
transferring containers that prevents a traveler provided at one of 48 JUN 2006
lifting channels from passing through stacking chambers and thus being
introduced into the other lifting channel and allows smooth stacking of
hawafigus icortaisars havigg tdiffesentisizess dtiis yet angther object of the
present invention to 15 provide a method and apparatus for storing and
transferrings coatamérsthavbliews smdothtihtrodpeticreotcontairrersion to
having different sizes into the interior of a steel-frame stacking facility. In
preictdedancasitiosheaaisheeppétiae preséntr 20 tovehition atie dbovesdfierring
other objects can be accomplished by the provision of a method for
corterimg and tFarsteridg Wontaiiers kcomprisingttie stefs cliadontainey of
information-receiving step for receiving information of the containers
ColeEpfittEd FrohT adosuingRMIGAdRTG Gt Whild 25 the [doptsREr PsaERed 1ng

in the container ship are unloaded by 7 '1 3 JUN 2006 means of the
St%&dﬁgﬁ%&ﬁ%ﬁ& unitfa tf%%s?gﬁﬁ%ﬁﬂﬂt HRVing Step FHRirgrR Y -

o T T e e i T T
provide a method and apparatus for storing and transferring
containers that prevents a traveler provided at one of
lifting channels from passing through stacking chambers and
thus being introduced into the other 1lifting channel and
allows smooth  stacking of various containers having
different sizes.

It is yet another object of the present invention to
provide a method and apparatus for storing and transferring
containers that allows smooth introduction of contalners
having different sizes into the interior of a steel-frame
stacking facility.

In accordance with one aspect of the present
invention, the above and other objects can be accomplished
by the provision of a method for storing and transferring
containers, comprising the steps of: a container
information-receiving step for receiving information of the

containers transmitted from a loading/unloading unit while

the containers stacked in the container ship are unloaded by
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5 transferring unit; a storage-determining step for analyzing the received
information of the containers to determine whether the containers placed
on the transferring unit are to be moved to a stacking unit so that the
containers can be stored or are to be moved to a taking-in/taking-®uk Wit 2006
so 10 that the containers can be removed from a container terminal; and
a container-transferring step for moving the transferring unit to a position
me&etectef] ontbe hasis ofithertetermingtionnas to whethes ther eontairersinit -
are to be stored or not so that the containers can be transferred. 15
moPreferaldy,cthe metlrod fopstoring and transtesifieg domainers furtheto  the
comprises the steps of: a stacking position-selecting step for selecting a
1 ogrdysitinnion ol stgcking. Gnibwhiere thereorstaiers ard foebd sfackedtafter of
storage of the containers is selected at the storage- 20 determining step.
theprefepdhiy RESMetRodHor Stofing af@tiemshsttifig Tontaletdddrtterto the
mprises the steps of: a shortest route- selecting step for analyzing and

co
Erapfdctihbthe sHortést RURFRTBAG VATIOTS ol CalongwhieRithenalyzing

loading/unloading 25 unit can be moved to the selected position on the |
N o LF 8 o0 JUN SO0B oS Bhtor el a< (3 WAMHET o CBnURGRETne

wnh &b h%?rc‘%‘g?q{a”f’ﬁé‘%h%ﬁtgéa 'd?ﬁergggi”%é%‘?{% andthe shortest . re
route-selecting step Is carried out afier the Storage-determining-step.

to be moved to a stacking unit so that the containers can be
stored or are to be moved to a taking-in/taking-out unit so
that the containers can be removed from a container
terminal; and a container-transferring step for moving the
transferring unit to a position selected on the basis of the
determination as to whether the containers are to be stored
or not so that the containers can be transferred.

Preferably, the method for storing and transferring
containers further comprises the steps of: a stacking
position-selecting step for selecting a position on the
stacking unit where the containers are to be stacked after
storage of the containers 1is selected at the storage-
determining step.

Preferably, the method for storing and transferring
containers further comprises the steps of: a shortest route-
selecting step for analyzing and selecting the shortest
route among various routes along which the loading/unloading

unit can be moved to the selected position on the basis of



10

15

20

25

5 Preferably, the transferring unit placed at the shortest distance from the
loading/unloading unit is selected in the transferring unit-moving step.
Preferably, the position on the stacking unit is selected on the basis of
the lengths of the unloaded 10 containers and depending upon wharPth/N 2006
containers are removed in the stacking position-selecting step. :
Preferably, the containers are stacked on different stacking units on the
thdasis ot the! lengihsmofike containersi@nd chvtaibers Reerssarydedeto be
removed first are 15 stacked such that the containers are closer to the
stdaking- mtaking=oud tinitthan ceontainerskecessaty ioge remeyed kater. the
Preferably, the control of the transferring unitis achieved in a wireless
shenrapsatittingandresehdng fashios t2®In ascordance svth andtherpdspect the
of the present invention, there is provided a method for storing and
st eeamaferflag TORidinas, Teftbrising the steps of: a container
information-receiving step for receiving information of containers to be
loadeAr 6t 2 Edrtminer Ship 25 R8mMIE Idadifg/uRidAbingRIFE g Eontdiner the
position 9 1 2 JUN 2096 identifying step for identifying the position of the
ShQphiters Sn e BaSis of 118 recENEd iInfORAARSH BItHRA doRGinerd &t 18

sefaeégﬁl%g‘i‘% “t'}%tém%inﬁs%ltg Jormoying a, fransferring unit to the
position so that the

Preferably, the position on the stacking unit is
selected on the basis of the lengths of the unloaded
containers and depending upon when the containers are
removed in the stacking position-selecting step.

Preferably, the containers are stacked on different
stacking units on the basis of the 1lengths of the
containers, and containers necessary to be removed first are
stacked such that the containers are closer to the taking-
in/taking-out unit than containers necessary to be removed
later.

Preferably, the control of the transferring unit 1is
achieved 1in a wireless transmitting and receiving fashion.

In accordance with another aspect of the present
invention, there 1s provided a method for storing and
transferring containers, comprising the steps of: a
container information-receiving step for receiving
information of containers to be loaded onto a container ship

from a loading/unloading unit; a container position-
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5 containers can be loaded onto the transferring unit; and a

container-loading step for moving the transferring unit having the

containers placed thereon to the loading/unloading unit so that t 3 JUN o006
containers can be loaded onto the container ship. 10 Preferably, the ‘
transferring unit placed at the shortest distance from the place
corresponding to the position of the containers is selected in the

iddransferring uritepoving step.i Beeferabiy.ige metbod forsterrgand s  the
transferring 15 containers further comprises the steps of: a shortest

corroateresetecting step foramalyzifg ahd selectingdhie shartestarolte, awengnhe
various routes along which the transferring unit can be moved from the

corglacereovrespending o frerpdsitionwt ithercontamerstteghefor moving a
loading/unloading unit, and the 20 shortest route-selecting step is carried

L r gyt fer tHe traRsdferring ulitmolitigrstép Lrfackemrianterwith et @mothet he
aspect of the present invention, there is provided an apparatus for storing

condii Mnferiny ESntainerE ToRfpritings IdatiRg/iRIdamsy wHit 25 fornd a
loading or unloading containers onto or from a container 10 1 3 JUN 2006

COTLHNE Stackg (it fot SiBeking the BoNtHiTersiiifloadéd Fdfitheng  unit

container ship by means_af the loading/unloading unit and containers
e b gnloaing y

havi contalner . .
taEgn to a container ?ermlnal? as trans rring unit for I’%.ﬁ%]%?l’lng thteo the

1oé§¥%§?ﬁﬁi@§¥%ﬁ§ unit so that the containers can be loaded

onto the container ship.

Preferably, the transferring wunit placed at the
shortest distance from the place corresponding to the
position of the containers is selected in the transferring
unit-moving step.

Preferably, the method for storing and transferring
containers further comprises the steps of: a shortest route-
selecting step for analyzing and selecting the shortest
route among various routes along which the transferring unit
can be moved from the place corresponding toc the position of
the containers to the loading/unloading unit, and the
shortest route-selecting step is carried out after the
transferring unit-moving step.

In accordance with yet another aspect of the present
invention, there is provided an apparatus for storing and
transferring containers, comprising: a loading/unloading unit

for loading or unloading containers onto or from a container

10
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5 the loading/unloading unit and the stacking unit; and a central
controlling unit for receiving information of the containers to be loaded
onto or unloaded from the container ship from the loading/unloading ginifyy 9p06
to determine whether the containers are stacked or not and to identify the
10 position of the containers and controlling the movement of the
transferring unit so that the containers can be handled. Preferably, the
sh @ppatatusdor stoting and-transterring eantainets furtben eampeses: @nloaded
taking-in/taking-out unit for taking the containers to the container terminal
fram 18hremovimgsthecontslinigr obtyof tikecentaifierteeminalz dnddhienloading
transferring unit is moved to the taking-in/taking-out unit through the
unstackfunic Rreferablys thetdiesterring urfit corpptiseésietrailtoadniinel; a
connected between the lower part of the loading/unloading 20 unit and
t rape fking i taking outiGrit vieriiesdiagkihgUnithegnd @plamlinpss between
automatic bogies movable automatically along the railroad line.
th@re@%ﬂm%gél%%%rl’iﬁe éHhﬁﬁriséél.% piality? 6f Hahddersd idilfoadnd @

line parts disposed at the lower part of 25 the loading/unloading unit while
oA T 5 113 TUN S608 AT L TORING iticrods the

coftiioad fine parts crassing, pagh ather, the cross rafirgad line parts
connected to the transverse railroad line parts in pairs ‘and arrange

snife tansyersg Lailioadiine paps 19 4he stagking unlf and .o rnine  whether

the containers are stacked or not and to identify the
position of the containers and controlling the movement of
the transferring unit so that the containers can be handled.

Preferably, the apparatus for storing and transferring
containers further comprises: a taking-in/taking-out unit
for taking the containers to the container terminal or
removing the container out of the container terminal, and the
transferring unit is moved to the taking-in/taking-out unit
through the stacking unit.

Preferably, the transferring unit comprises: a railroad
line connected between the lower part of the loading/unloading
unit and the taking-in/taking-out unit via the stacking unit;
and a plurality of automatic bogies movable automatically
along the railroad line.

Preferably, the railroad line comprises: a plurality of
transverse railroad line parts disposed at the lower part of

the loading/unloading unit while being perpendicular to the

11
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5 convergent railroad parts extending from the ends of the cross railroad
line parts such that the convergent railroad parts are convergent to at
least one position through the stacking unit. Preferably, the apparafLés TRFN 2006
storing and transferring 10 containers further comprises: railroad
line-rotating parts disposed at the section where the cross railroad line
parts cross each other and at the section where the convergent railroad
1 o tsatencenvErgentuRreferablyoeachaf the sadroadi lire-rptating pamsss ing
15 comprises: a circular table disposed at the section where the cross
eacailroaddine pdrts cross each dilrermand atthesection hwherg thennected to
convergent railroad parts are convergent, the circular table having
theohhevtior raltroad liheqgattsldisposed ten the Wepersurfade aherafethef rom
connection railroad line 20 parts being connected to the cross railroad line
theyaksadl 6HeS Convergent failkdag parsta réanyifaftrheakiewtothet ; and
center of the lower surface of the circular table; a base for rotatably
CORYIBRORity fie lovrsie e of thetroraRPSmatt; Hridta ttarg difving pale cross
electrically connected to the central 25 controlling unit for rotating the

raLIEaT taniBS1 P TS FUN 2006 Biéterdbly, ArPANTSF Bippding ©ad parts
rotrusion is %ttaé:heg%o Ehe lower surface of the cigchulart ble %uch ;Chat

ar hecgﬂbfﬁéﬂ% prof)rusmn |sealsé%o§)g§ afStind the ro ar;rloslﬁ% vihile %e?n%king
un ggced apart from the rotary shaft, and a

Preferably, the apparatus for storing and transferring
containers further comprises: railroad line-rotating parts
disposed at the section where the cross railroad line parts
cross each other and at the section where the convergent
railroad parts are convergent.

Preferably, each of the railroad line-rotating parts
comprises: a circular table disposed at the section where the
cross railroad line parts cross each other and at the section
where the convergent railroad parts are convergent, the
circular table having connection railroad line parts disposed
on the upper surface thereof, the connection railroad line
parts being connected to the cross railroad line parts and the
convergent railroad parts; a rotary shaft mounted to the
center of the lower surface of the circular table; a base for
rotatably supporting the lower end of the rotary shaft; and a
rotary driving part electrically connected to the central

controlling unit for rotating the circular table.

12
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5 plurality of supporting rollers are rotatably attached to the lower surface
of the supporting protrusions. Preferably, the taking-in/taking-out unit
comprises: a loader for loading the container moved by means of th
automatic bogie above the section where the convergent 10 railroad%grtQUN 2006
are convergent according to the control of the central controlling unit onto
a trailer. Preferably, the loader comprises: a loader frame mounted above

the cppeergent ends ofdhe convergant raikoggparisia mewsghegien 1is
movable along the loader frame; a 15 plurality of holder parts attached to
attthelmaving bagie foswealdmgrtheceonidinenecand adodder dratig patdch that
electrically connected to the central controlling unit for driving the moving
théogierRreferablyp tivd automatic bogiescormprses: a2 restangutarry shaft
frame-shaped bogie body; a plurality of bogie shafts rotatably mounted to
whife loWwer pért oTRE Bdgicbivdy; bbgr@wheless sestirekiixethifboth and  a
ends of each of the bogie shafts; bogie driving parts for driving the bogie
PLligraksty %ié@&ﬁfﬁéﬁﬁé}gfoﬁ&ﬁﬁbﬂir@f@né@fgﬂi@%boaretéﬁ@iﬁﬁ to the
parts; and a wireless transceiver electrically 13 1 3 JUN 2006 connected
LoWE th & Bols Gofltrol Pt oS drhihghE qgﬁéllﬁég Rransmitting and
receiying operation with the_central ggptﬁrgwgg unit. Preferably, the bogie .
body’is provide 4t the Upper d grout unt mpr1ses:

loader for loading the container moved by means of the
automatic bogie above the section where the convergent
railroad parts are convergent according to the control of the
central controlling unit onto a trailer.

Preferably, the loader comprises: a Jloader frame
mounted above the convergent ends of the convergent railroad
parts; a moving bogie movable along the loader frame; a
plurality of holder parts attached to the moving bogie for
holding the container; and a loader driving part electrically
connected to the central controlling unit for driving the
moving bogie.

Preferably, the automatic bogie comprises: a
rectangular frame-shaped bogie body; a plurality of bogie
shafts rotatably mounted to the lower part of the bogie
body; bogie wheels securely fixed to both ends of each of
the bogie shafts; bogie driving parts for driving the bogie
shafts; a bogie control part for controlling one of the

bogie driving parts; and a wireless transceiver electrically

13
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5 surface thereof with a plurality of fixing protrusions such that the fixing
protrusions can be securely inserted into the corner areas of a
large-sized container placed on the upper surface of the automatic1bé)gjﬁ
Preferably, the bogie body is provided with 10 rechargeable batteries for
supplying electric current to the bogie driving parts, respectively.
Preferably, the bogie body is provided at the upper surface thereof
comedween the fixingtpsotrusigns withom tdralityefdasertion presusionting a
which have heights 15 relatively smaller than heights of the fixing
wi protesions, rsuemthatiheg insettion proteisidnsycarope securaly ingeted the
into the corner areas of a small-sized container placed on the upper
cesurfate ofthe aulomagtic.bbgie. Preferably, the stacking unit comprises: a
steel-frame 20 body constructed in a vertical multi-storied structure such
that tRestealardivie bbby had turdlivg!vf stacking chadatberstdefined upper
therein, the steel-frame body having horizontal rails disposed at both
sUEfdeesin WaRhatdcking tehamber B d e iting cHaniiel defmed veagitally insuch
the 25 steel-frame body; a cage disposed in the lifting channel, 1413
thaynDihe the tage RANhGHorZoRtalfills Borredponamtto e HorzBntar to
rails of the stacking ch%mber' a traveler mounted in the ca%elsuch that n
etraveiér canbe attachéd oagrg%ef’ic%ee% fr%%lﬁwaelﬂr%er pa?tcgﬁheo n ©

container, the trave
upper surfacé o

N 2006

%%e automatic bogie.

Preferably, the bogie body is provided with
rechargeable batteries for supplying electric current to the
bogie driving parts, respectively.

Preferably, the bogie body is provided at the upper
surface thereof between the fixing protrusions with a
plurality of insertion protrusions, which have heights
relatively smaller than heights of the fixing protrusions,
such that the insertion protrusions can be securely inserted
into the corner areas of a small-sized container placed on
the upper surface of the automatic bogie.

Preferably, the stacking unit comprises: a steel-frame
body constructed in a vertical multi-storied structure such
that the steel-frame body has a plurality of stacking
chambers defined therein, the steel-frame body having
horizontal rails disposed at both sides in each stacking
chamber and a 1lifting channel defined vertically in the

steel-frame body; a cage disposed in the 1lifting channel,
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5 being movable horizontally along the horizontal rails of the stacking
chamber and the horizontal rails of the cage; and lifting parts attached to
the upper end of the steel-frame body for moving the cage upward or
downward along the lifting channel. 10 Preferably, the traveler combﬁséHN 2006
a horizontal driving part including a main body disposed at the cage, and
a plurality of driving rollers rotatably disposed at both sides of the main

thdodysush thatthegriving-rollers ane meyed along the heszentabrails ©f +he
the cage while being in rolling 15 contact with the horizontal rails of the

horcagerthpmeans b aodriving motac fixed ta-theumain bady; mnddicddemounted
parts formed at the lower surface of the main body such that the holder

in patts carebe engadedthar diseagageavfedmrhofesfoireedadttthehyppeto or
surface of the container. 20 Preferably, the stacking unit further

detcopisribes T ckirtEpapfor |6ekitlg thé chlge te e stewframdisodyrareler
the position where the horizontal rails of the stacking chamber are level

beifith the'RRidntil Faifebf theloage! Preferalsly heddr eftrrliftimg partot the

comprises: a 25 hydraulic motor mounted tq the upper end of the

St3fdeiltrantd 15'1°8 JBR 2006duy & thriiry puiiky thattan eoperated and
14 B e IVBUIE LT S i o oo o e G20
body for moving the cage upward or downward along the
lifting channel.

Preferably, the traveler comprises: a horizontal
driving part including a main body disposed at the cage, and a
plurality of driving rollers rotatably disposed at both sides
of the main body such that the driving rollers are moved along
the horizontal rails of the cage while being 1in rolling
contact with the horizontal rails of the cage by means of a
driving motor fixed to the main body; and holder parts formed
at the lower surface of the main body such that the holder
parts can be engaged in or disengaged from holes formed at the
upper surface of the container.

Preferably, the stacking wunit further comprises:
locking parts for locking the cage to the steel-frame body
at the position where the horizontal rails of the stacking
chamber are level with the horizontal rails of the cage.

Preferably, each of the 1lifting parts comprises: a

hydraulic motor mounted to the upper end of the steel-frame
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5 Preferably, a plurality of guide rails are vertically disposed along the
lifting channel, and a plurality of rollers are rotatably attached to the
outside of the cage such that the rollers can be in contact with the gujd
rails. Preferably, each of the lifting parts comprises: a 10 lower fixed
cylinder having an open lower end, the lower fixed cylinder being
provided at the upper part thereof with a first upper inlet; a lower
bodctuatingrod inserted insthe tloser fixed pyinces throagh itlye wpperspastofthe
the lower fixed cylinder, the lower actuating rod having a first 15 central
hydhanhetantha first interhavclrannebdefinetbthereirsdhe firstbentrabge such
channel having open upper and lower ends and the first internal channel
thafaviRgppérand- fReer epdis closedibymteans ofgdirst upper langelanding
a first piston, the lower actuating rod having a first lower 20 inlet and a
pulir&upper outlet formed at the upper and lower parts of the first internal
channel, respectively; a first external channel| defined between the lower

actudtingrothd theloRer fized tylirder Bt Smmanitatiff Git fhe-frt L LY

. upper inlet of the lower fixed cylinder and the first lower 25.inlet of the
S e featei ol e Bfacsine Ao e e s e Ay SRR

ré”t%%raé'ﬁ]atgfhe dppgrpan 0{5hetg{5t upper; flangs. the uppel movindy, oy .¢
cylln er avn¥g an openelower en or communicating with tﬁg?ower

£ n@cfuating tod, the yoper mayingeylindsr having,a;second ypper inlet

formed at the
Preferably, each of the 1lifting parts comprises: a

JUN 2008

lower fixed cylinder having an open lower end, the lower
fixed cylinder being provided at the upper part thereof with
a first upper inlet; a lower actuating rod inserted in the
lower fixed cylinder through the upper part of the lower
fixed cylinder, the Jlower actuating rod having a first
central channel and a first internal channel defined
therein, the first central channel having open upper and
lower ends and the first internal channel having upper and
lower ends closed by means of a first upper flange and a
first piston, the lower actuating rod having a first lower
inlet and a first upper outlet formed at the upper and lower
parts of the first internal channel, respectively; a first
external channel defined between the lower actuating rod and
the lower fixed cylinder for communicating with the first
upper inlet of the lower fixed cylinder and the first lower

inlet of the lower actuating rod; an upper moving cylinder
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5 upper part thereof; an upper actuating rod inserted in the upper moving
cylinder through the upper part of the upper moving cylinder, the upper
actuating rod having a second central channel and a second internal

channel defined therein, the second central channel having an opén3 JUN 2006
lower end 10 and an upper end closed by means of a second upper

flange and the second internal channel having upper and lower ends

fokiesed by raeans ofthe-secend uppepdangsand asecopdepistorsthe ypper

upper actuating rod having a second lower inlet and a second closed
f 1laupper otthet famped-atiibe Lippergnd ddslowarpdrts ofdhe speondlinierpalend
channel, respectively, the upper actuating rod being connected to the
foxagemnsetoad iexterndl Charel deéfimed between the upperdctuatiag upper
rod and the upper moving cylinder for communicating with the second
mopper iflet videe ugpperimovig ctindet andbirr20isecehnd fowsrsidletof the
the upper actuating rod; a first supply pipe having one end connected to
UPRKE fifld Gpper ISt thé TowdpiRed _§lintder didl thedtherepgted in the
connected to an external fluid tank including a hydraulic pump; and a
UPREEOMPEAly i HEiy O BHA Rormitted o5 the first BppertutisPreT
of the Iowi%g%uating rod and the 17 1 3 JUN 2006 other end connected

mOY5 e sekontUpper infdt of tRBUpp&™ MBHInG ey linder. Pra¥eraBly Sthe ©cond
ce%\%g?ﬁ%g%ﬁgﬁ%g‘? SGgend supply. ipe. the firstinternal channel ofthe, 1 oq
therein, the second central channel having an open lower end
and an upper end closed by means of a second upper flange
and the second internal channel having upper and lower ends
closed by means of the second upper flange and a second
piston, the upper actuating rod having a second lower inlet
and a second closed upper outlet formed at the upper and
lower parts of the second internal channel, respectively,
the wupper actuating rod being connected to the cage; a
second external channel defined between the upper actuating
rod and the upper moving cylinder for communicating with the
second upper 1inlet of the upper moving cylinder and the
second lower 1inlet of the upper actuating rod; a first
supply pipe having one end connected to the first upper
inlet of the lower fixed <cylinder and the other end
connected to an external fluid tank including a hydraulic

pump; and a second supply pipe having one end connected to

the first upper outlet of the lower actuating rod and the
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5 and the second internal channel of the upper actuating rod are

constructed such that the amount of fluid supplied through the first supply

pipe and the second supply pipe is equal to the amount of fluid supplied

through the first internal channel of the lower actuating rod and th 3 JUN 2006

second 10 internal channel of the upper actuating rod. Preferably, the

end of a first upper stopper of the lower fixed cylinder extends downward
otstiehdhat theendofethe fissttppesstopper oftbedowenfixedwylinder upper

blocks approximately the upper half of the first upper inlet of the 15 lower
mofixed eyihdetddhe end of a second upper stopper of the upper moving

cylinder extends downward such that the end of the second upper

stopperediethepper ribeing tykitdes ublotlvs appreximelely thecopoer saifply
of the second upper inlet of the upper moving cylinder, the first piston of
Pirke 20NBwWEE Betualing 268 35 sphcatRdntthe bRerleng 6f fret Yewénfixecpd ,

cylinder by a distance corresponding to a%%roximately the lower half of
andhdfifst SpperMlet Bt foweteacylinder tFaitd tRERREoRG bistbA e rod
the upper actuating rod is spaced from the lower end of the upper 25 ‘
AT oGiHSYIIRGEF By a*MiStance EdrredptindiAf 1S Appra¥imatdiy s 1B R ted
2006 the lower, half of the second upper inlet of the upper movin . :
e oaiay, o g PN o iachit 1 B Lot o 4P 15

ecllS S8EONG HRPeL flange: avure fopg Wound OnME  hrough the First
internal channel of the lower actuating rod and the second
internal channel of the upper actuating rod.

Preferably, the end of a first upper stopper of the
lower fixed cylinder extends downward such that the end of
the first upper stopper of the lower fixed cylinder blocks
approximately the upper half of the first upper inlet of the
lower fixed cylinder, the end of a second upper stopper of
the upper moving cylinder extends downward such that the end
of the second upper stopper of the upper moving cylinder
blocks approximately the upper half of the second upper
inlet of the upper moving cylinder, the first piston of the
lower actuating rod 1s spaced from the lower end of the
lower fixed <cylinder by a distance corresponding to
approximately the lower half of the first upper inlet of the
lower fixed cylinder, and the second piston of the upper
actuating rod 1is spaced from the lower end of the upper

moving cylinder by a distance corresponding to approximately
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5 driving pulley is connected to the cage, and guide rollers are mounted to
one side of the driving pulley such that the guide rollers can be moved
along the guide rails vertically disposed at the lifting channel while BeSngun 2006
in roiling contact with the guide rails, the guide rollers being arranged in
10 pairs in an upper and lower arrangement. Preferably, each of the
locking parts comprises: a movable locking part including an actuating
theylirndermauantédoto thieecagecandl anprsartidm ted int€égraly attapked tooving
the end of a piston rod of the actuating cylinder such that the 15 insertion
cytadidan he moved forward from or backward to the cage by means of the
actuating cylinder; and a locking insertion part formed at the steel-frame
body RerEspahding f tHestdékingERamberifor sé&welfdcikiag e upper
insertion rod. 20 Preferably, the locking insertion part comprises: a
sUIdckity el atchBd td S Gpperen of the'GtAkiAGEndiRBBE on the
corresponding to the lifting channel; and an insertion hole formed at the
I GEidi MBMBSY for BIGRITUFPESthebtion 15d £768 inseREd fHerethraiier 1=

25 Preferahly, the locking insertion _part comprises: a 19 | a JUN 2006 5
5 IR By Hierir Aot to IG uoger B of e  Sack g chaier -he

gu g§ %}ee : %%dg' %‘%:%%ﬂ%‘%‘ gfg%ra%%;]eg Anga wedag:shaped groove formed, 1
disposed at the lifting channel while being in rolling contact
with the guide rails, the guide rollers being arranged 1in
pairs in an upper and lower arrangement.

Preferably, each of the locking parts comprises: a
movable locking part including an actuating cylinder mounted
to the cage and an insertion rod integrally attached to the
end of a piston rod of the actuating cylinder such that the
insertion rod can be moved forward from or backward to the
cage by means of the actuating cylinder; and a locking
insertion part formed at the steel-frame body corresponding
to the stacking chamber for securely locking the insertion
rod.

Preferably, the locking insertion part comprises: a
locking member attached to the upper end of the stacking
chamber corresponding to the 1lifting channel; and an
insertion hole formed at the locking member for allowing the

insertion rod to be inserted therethrough.

Preferably, the locking insertion part comprises: a
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that the insertion rod can be inserted into the wedge-shaped groove while
being guided along the wedge-shaped groove. Preferably, the insertion

hole is a vertically extending elongated hole, the width of the insertiong suyn 9906

hole being gradually increased from the lower end to the upper end of
the insertion hole such that the width of the hole at 10 the upper end of
the insertion hole is larger than the diameter of the insertion rod.
guilreferabbyk arrpllendsnirptatably atiathed tathe end ofifiecinsedion rodf the
such that the insertion rod can be smoothly guided along the
st apédgerskaped grooverwhitebeihgria 16xrotlimg contactwittetiennel; and a
wedge-shaped groove by means of the roller. Preferably, the movable
wedgekiag paecfufier comprigesda siidind ubgisidfoulrlig the inserien such
rod such that the insertion rod can be slid through the sliding tube; 20
thegndtRSupPGIaiRg 1Rk aféhed beRfee BRI dIRfing Bt &M¢ the@dgeshaped
Preferably, the stacking unit further comprises: height-adjusting parts,
9T AER S the heRgHESjEStls Partd B bRENYCA R Agkec) Iinder Ve
mounted downward at a 25 correspopding corner of the traveler; and a
spre%&e%?dﬁg\?ﬁvéyzo 13t ON Zbaé%ct&r(r)é%po}ﬁa?n% hotder pﬁrt, rﬁf&ﬂtéaally

o2 £ ohthe, pistan tod of the hydrali eylinder sych that e o, o1
spreadgr is moved upward or downwardlby means of the hygrau iC

being gradually increased from the lower end to the upper

end of the insertion hole such that the width of the hole at

the upper end of the insertion hole is larger than the

diameter of the insertion rod.

Preferably, a roller 1is rotatably attached to the end
of the insertion rod such that the insertion rod can be
smoothly guided along the wedge-shaped groove while being in
rolling contact with the wedge-shaped groove by means of the
roller.

Preferably, the movable locking part further
comprises: a sliding tube surrounding the insertion rod such
that the insertion rod can be slid through the sliding tube;
and a supporting bar attached between the sliding tube and
the cage.

Preferably, the stacking unit further comprises:
height-adjusting parts, each of the height-adjusting parts
comprising: a hydraulic cylinder mounted downward at a

corresponding corner of the traveler; and a spreader, having
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cylinder and the height of the holder part is adjusted 5 according to the
movement of the spreader. Preferably, each of the height-adjusting parts
comprises: a guide rod disposed at one side of the hydraulic cyIindf-:-é, Eﬂﬁq 2006
guide rod being attached to the spreader through the traveler. 10
Preferably, each of the height-adjusting parts comprises: a stopper
attached to the traveler such that the stopper can be caught in a catching

a groeve fgroett atthenapper ensheftthe guwde red foe bolding the guidesf  the
rod. Preferably, the stopper comprises: a stopper plate 15 disposed at

p it oppercdsurface iof tHettavel e, ches gtbppee rplatedhavingaéengagingspreader
grooves formed at both ends thereof such that the engaging grooves can

1 s pemsirettanebusiyengayedawthvenectorasparding catching lgeoovesiobalic
pair of guide rods; and a stopper hydraulic cylinder disposed below the

cy porsiepperplate foemdviig e stobperplate ! 6lee sid Prefdrablyg diested
stopper further comprises: a pair of distance-adjusting holes formed at

acqed Sioppet BlateVHIRY BRFY spdced SpaP iofv8Ach other: and a pair of

adjustin% bars rEounted to the upper surface of the travelgr, such that 25
the adjiSHTg BRI are iféEfed inthe distAnce-Gjtidtiig 2118 SUN 200827 S

co B DI S e oDl e O P HE9R S
cylinder, the guide rod being attached to the spreader
through the traveler.

Preferably, each of the height-adjusting parts
comprises: a stopper attached to the traveler such that the
stopper can be caught in a catching groove formed at the
upper end of the guide rod for holding the guide rod.

Preferably, the stopper comprises: a stopper plate
disposed at the upper surface of the traveler, the stopper
plate having engaging grooves formed at both ends thereof
such that the engaging grooves can be simultaneously engaged
with the corresponding catching grooves of a pair of guide
rods; and a stopper hydraulic cylinder disposed below the
stopper plate for moving the stopper plate to one side.

Preferably, the stopper further comprises: a pair of
distance-adjusting holes formed at the stopper plate while
being spaced apart from each other; and a pair of adjusting
bars mounted to the upper surface of the traveler such that

the adjusting bars are inserted in the distance-adjusting
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surrounding the guide rod. 5 Preferably, the stacking unit comprises: a
steel-frame stacking facility including a plurality of steel-frame bodies
connected to each other such that floors of one of the steel-frame bodies
communicate with floors of the other steel-frame body, respectivefl3edtN 2005
of steel-frame bodies 10 having at least two stacking chambers disposed
along both sides of the lifting channel, and the traveler is moved

ho hasizontally from one @f thediftingchannels;todhe otheslifting channghine ¢

the steel-frame stacking facility. Preferably, the stacking unit further

t hecopmsisase apl dbdntroduction-preventing part for preventing the traveler
provided at one of the lifting channels from being introduced into the
othertiftuig changel. Preferably,dhe:steeal-frame steeking faeility inehuglestupbe
various steel-frame bodies having different sizes so that 20 various

surcontaidershavieg difietentsides and heights can be stacked. Preferably,
the introduction-preventing part comprises: safety protrusions attached,
in paffsstbethebingideshst thé aplsbsitle Stakkingoshamisers commuricatitig ame
with 25 each other; and stop brackets attached, in pairs, to the 22 1 3

staei 06 trvelersuch thatltfeéldtep bfackets'pads by oné pairdiaadetyrame
protrusions placed near the traveler and collide against the other pair of

bo%%ﬁﬁyBﬂﬁﬂﬁﬁﬁﬁgp@féd%W%%/Other such that floors of one of

the steel-frame bodies communicate with floors of the other
steel-frame body, respectively, each of steel-frame bodies
having at least two stacking chambers disposed along both
sides of the 1lifting channel, and the traveler 1is moved
horizontally from one of the lifting channels to the other
lifting channel in the steel-frame stacking facility.

Preferably, the stacking wunit further comprises: an
introduction~preventing part for preventing the traveler
provided at one of the 1lifting <channels from being
introduced into the other lifting channel.

Preferably, the steel-frame stacking facility includes
various steel-frame Dbodies having different sizes so that
various containers having different sizes and heights can be
stacked.

Preferably, the introduction-preventing part
comprises: safety protrusions attached, in pairs, to the
insides of the opposite stacking chambers communicating with

each other; and stop brackets attached, in pairs, to the
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from the traveler. 5 Preferably, each of the safety protrusions is made of
rubber so that shocks can be absorbed by means of the safety

protrusions. Preferably, the apparatus for storing and transferring1 3
containers further comprises: container-introducing parts 10 disposedJ "étfj 2006
both sides of the steel-frame stacking facility for introducing containers

into the lifting channels. Preferably, each of the container-introducing

¢ rRLB. Foprisest introdyging ralls maupted at the oytside of ”?a‘?le'ovgﬁa;ir of

end of each lifting channel; bogies disposed on the 15 introducing r

sa 8ueh thatthebagigs sante moyed,along thedntrodycingdailsgHpperiails; oo
disposed above the introducing rails while being perpendicular to the

agintreducingdailst nag staeking loadess risgosedonthe 1uprer Failsslch 4 way
that the stacking loaders can be moved 20 along the upper rails for
frivading containéksranto the bogies. Preferably, each of the stacking
loaders comprises: a moving bogie movable along the upper rails; a
fixingHrarher dishpsed belowcthe theving bogie; andarpletality of holdede of
25 parts attached to the fixing frame for holding containers 23 1 3 JUN
rubbes ravirg diffefertSizesc Bridh Dedefiptibn of e DratingsS The safety

above and other objects, features and other
protrusions.

Preferably, the apparatus for storing and transferring
containers further comprises: container-introducing parts
disposed at both sides of the steel-frame stacking facility
for introducing containers into the lifting channels.

Preferably, each of the container-introducing parts
comprises: introducing rails mounted at the outside of the
lower end of each lifting channel; bogies disposed on the
introducing rails such that the bogies can be moved along
the introducing rails; wupper rails disposed above the
introducing rails while  being perpendicular to the
introducing rails; and stacking loaders disposed on the
upper rails such that the stacking loaders can be moved
along the upper rails for loading containers onto the
bogies.

Preferably, each of the stacking loaders comprises: a
moving bogie movable along the upper rails; a fixing frame
disposed below the moving bogie; and a plurality of holder

parts attached to the fixing frame for holding containers
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advantages of the present invention will be more clearly understood from
the following detailed description taken in conjunction with the
accompanying drawings, in which: FIG. 1 is a flowchart showing a r@%th% 2006
for storing and 10 transferring containers according to a preferred
embodiment of the present invention; FIG. 2 is a block diagram showing
procedures carried out according to the method for storing and
hattangfertinge eentainergshown in FIG. 1; 15 FIG. 3 is a flowchart showing
procedures carried out according to the method for storing and
transferring containers shown in FIG. 1; FIG. 4 is a flowchart showing a
method for storing and transferring containers according to another
prefebrate RODsrmbbdinténtofthetpreseneinivention; FIG. 5 is a block
diagram showing procedures carried out according to the method for
storing and transferring containers shown in FIG. 4; FIG. 6 is a plan view
schematically showing an 25 apparatus for storing and transferring

contaiférs &8eo¥ding 22 39U 200814 T Preseht fHvehtion: pics! 7 igther

a longitudinal sectional view schematicallﬁ ,showin,glﬁn gtgaratus for
re

2T SRd (ransfetfingeoritaners “AYHing to the t g&ftioR; 83T LY
unéggé Ag§*¥?%Mb%ﬁgK¥gqqgﬂf%goggggP?g§ description taken in
conjunction with the accompanying drawings, in which:

FIG. 1 is a flowchart showing a method for storing and
transferring containers according to a preferred embodiment
of the present invention;

FIG. 2 1s a block diagram showing procedures carried
out according to the method for storing and transferring
containers shown in FIG. 1;

FIG. 3 1is a flowchart showing procedures carried out
according to the method for storing and transferring
containers shown in FIG. 1;

FIG. 4 is a flowchart showing a method for storing and
transferring containers according to another preferred
embodiment of the present invention;

FIG. 5 is a block diagram showing procedures carried
out according to the method for storing and transferring
containers shown in FIG. 4;

FIG. 6 1s a plan view schematically showing an

apparatus for storing and transferring containers according
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according to the present invention; FIG. 9 is a front sectional view
schematically showing the automatic bogie of FIG. 8; FIG. 10 is a side
sectional view schematically showing 10 the automatic bogie of HICQ %ﬁUN 006
FIG. 11 is a plan view showing a railroad line- rotating part according to
the present invention; FIG. 12 is a cross-sectional view taken along line
A-A of FIG. 11; 15 FIG. 13 is a cross-sectional view taken along line B-B
to affdGAds &G, 14veadongitudinal sectional view schematically showing
a taking-in/taking-out unit according to the present invention; 20 FIG. 15
is a franit sectional siewssthematicadly shewingm@estackiey usithecarding 11y
to a first preferred embodiment of the present invention; FIG. 16 is an
shaenlagedviewpmysart <of fhe stckingnanitsiownanHIeSr 16025 @t aTnsrs
a side sectional view schematically showing 25 1 3 JUN 2006 the stacking
acqifeNpId- 05 ImEoussSsah erlERjEdLFaw, in part, of the stacking unit
shown in FIG. 17; FIG. 19 is a front sectional view of a cage of the 5

stackin§ unit®acdctdifl t& 178 first ke FOPEMSbdiffentdftomatic  bogie

according to the present invention;

FIG. 9 is a front sectional view schematically showing
the automatic bogie of FIG. 8;

FIG. 10 is a side sectional view schematically showing
the automatic bogie of FIG. 8;

FIG. 11 1is a plan view showing a railroad line-
rotating part according to the present invention;

FIG. 12 1is a cross-sectional view taken along line A-A
of FIG. 11;

FIG. 13 is a cross-sectional view taken along line B-B
of FIG. 11;

FIG. 14 is a longitudinal sectional view schematically
showing a taking-in/taking-out unit according to the present
invention;

FIG. 15 1s a front sectional view schematically
showing a stacking unit according to a first preferred
embodiment of the present invention;

FIG. 16 is an enlarged view, in part, of the stacking
unit shown in FIG. 15;

FIG. 17 is a side sectional view schematically showing

25



10

15

20

25

the present invention showing that the cage is moved upward and

downward; FIG. 20 is an enlarged view, in part, of the cage of the

stacking unit according to the first preferred 10 embodiment of the

present invention showing that the cage is locked; FIG. 21 is antalatgR 06

view, in part, of a traveler of the stacking unit according to the first

preferred embodiment of the present invention showing that the 15
thdrayveteris movedihorizortally,; FIG; 22 is an enlarged view, in part, of the

stacking unit according to the first preferred embodiment of the present

inventiof showingsthat a eohtaigerdis siasked ionteathe stackingunits 28cking

FIG. 23 is a front sectional view, in part, showing a stacking unit
ungiecerding ta a sekendlpreferred embodiment of the present invention;

FIG. 24 is a front sectional view, enlarged in part, showing the stacking

unit dCESrding™o Hie Secéh@prefEred 25 embBdrien? bf the prgentof the

invention; 26 1 3 JUN 2006 FIG. 25 is a front sectional view, in part, of the
stRecKiNg URit Ac@Tag i the S cbh pfefefiedréifbBdirTsht SB¥iRe iment of
o gresent invention showing that the sta%ﬁgg utngeis moved upward; 5 FIG.

6118 BFrOht seBHGHA Ve SR PAH, Bf ¢ cage 1s moved upward

and downward;

FIG. 20 1is an enlarged view, in part, of the cage of
the stacking unit according to the first ©preferred
embodiment of the present invention showing that the cage is
locked;

FIG. 21 is an enlarged view, 1in part, of a traveler of
the stacking unit according to the first preferred
embodiment of the present invention showing that the
traveler is moved horizontally;

FIG. 22 is an enlarged view, in part, of the stacking
unit according to the first preferred embodiment of the
present invention showing that a container is stacked onto
the stacking unit;

FIG. 23 1is a front sectional view, in part, showing a
stacking unit according to a second preferred embodiment of
the present invention;

FIG. 24 is a front sectional view, enlarged in part,
showing the stacking unit according to the second preferred

embodiment of the present invention;
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stacking unit according to the second preferred embodiment of the
present invention showing that the stacking unit is moved downward;
FIG. 27 is a front sectional view schematically 10 showing a stacki[]'n% unllJtN
according to a third preferred embodiment of the present invention; IGJ. 2006
28 is an enlarged view showing part A of FIG. 27; FIG. 29 is a
longitudinal sectional view schematically showing the stacking unit of
FIG. 89515 BI&. 36 is=a sectional yieve,iinpart, efiadgeking pastraf,thest the
stacking unit according to the third preferred embodiment of the present

s téniention shawing thatrtherigeking par isseparatbdpFHG e3T és0a sedtiotdalnent
view, in part, of the locking 20 part of the stacking unit according to the

o thirdeprefepreen embodaneaof théprdsent invehtidhshowing thatthenit is
operation of the locking part is completed; FIG. 32 is a front sectional

moyRSy, YRk showing a stacking unit according to a fourth preferred
embodiment of 25 the present invention; 27 1 3 JUN 2006 FIG. 33 is a
front §GtionalVieh? ifpatE th 188Khd Pafitlof 1€ Ytackilg G@Et, o©f the

according to the fourth preferred embodiment of the present invention
SRy thaL: the OBETENONDT 18 10Kg AT R coRPTGfett SIS gent
offr%?ltesegtri%gaélnv‘ée\/\ig%@%@gg%a”ghowing that the stacking unit is
moved downward;

FIG. 27 1is a front sectional view schematically
showing a stacking unit according to a third preferred
embodiment of the present invention;

FIG. 28 is an enlarged view showing part A of FIG. 27;

FIG. 29 1s a longitudinal sectional view schematically
showing the stacking unit of FIG. 29;

FIG. 30 is a sectional view, in part, of a locking
part of the stacking unit according to the third preférred
embodiment of the present invention showing that the locking
part is operated;

FIG. 31 1is a sectional view, 1in part, of the locking
part of the stacking unit according to the third preferred
embodiment of the present invention showing that the
operation of the locking part is completed;

FIG. 32 is a front sectional view, in part, showing a
stacking unit according to a fourth preferred embodiment of

the present invention;
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showing a stacking unit according to a fifth preferred embodiment of the
present invention; FIG. 35 is a longitudinal sectional view schematically
showing the stacking unit of FIG. 34; 10 FIG. 36 is an enlarged vie\q,g'nJUN 2006
part, showing part B of FIG. 35; FIG. 37 is a plan sectional view
schematically showing the stacking unit of FIG. 36; FIG. 38 is a
schematic cross-sectional view taken 15 along line C-C of FIG. 37; FIG.
39 is |rfmnt sectiaral wevs i part, of @ spreaderafdie staekingeutii of a
according to the fifth preferred embodiment of the present invention
loshbwingrthat thefspréades isopenatedn 201G c40 isia isectiomalbhiew, iburth
part, of a stopper of the stacking unit according to the fifth preferred
prehsotimentsoerprasent invehtonostvsiwing thiattise stoppestiowing that
operated; FIG. 41 is a perspective view schematically showing a 25
thetukig thRacedrding td aShith prefefred embaRERtEsti28 1 3 JUN
2006 the present invention; FIG. 42 is a front sectional view of the
stacking?unit $howtin FG. #ICRIG. £55 4 SERemalid Sile sEEtivhardied, 1Y

of the 5 stacking ﬁnit shown in FIG. 41; . ,
showling a stacking wunit according to a fifth preferred

embodiment of the present invention;

FIG. 35 is a longitudinal sectional view schematically
showing the stacking unit of FIG. 34;

FIG. 36 is an enlarged view, in part, showing part B
of FIG. 35;

F1G. 37 1s a plan sectional view schematically showing
the stacking unit of FIG. 36;

FIG. 38 1is a schematic cross-sectional view taken
along line C-C of FIG. 37;

FIG. 39 1is a front sectional view, in part, of a
spreader of the stacking unit according to the fifth
preferred embodiment of the present invention showing that
the spreader is operated;

FIG. 40 is a sectional view, in part, of a stopper of
the stacking unit according to the fifth ©preferred
embodiment of the present invention showing that the stopper
is operated;

FIG. 41 1is a perspective view schematically showing a

stacking unit according to a sixth preferred embodiment of
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FIG. 44 is an enlarged view, in part, showing the stacking unit of FIG. 43,;
FIG. 45 is a schematic plan sectional view of the stacking unit shown in
FIG. 41; 10 FIG. 46 is an enlarged view, in part, showing the stackiﬁu% u\%\‘ 008
of FIG. 42; FIG. 47 is a schematic plan sectional view showing the

interior of the stacking unit according to the sixth preferred embodiment
of the present invention; 15 FIG. 48 is a view of the loading unit of FIG. 47

thehpyéng that the stacking unit is operated; and FIG. 49 is a perspective
view schematically showing a conventional container terminal. 20 Best

Moderfor Carpying out thednventet Noxs prefesiedgmboedimenisof the unit
present invention will be described in detail with reference to the
shagoompaRyihg 4tawings. 25 FIG. 1 is a flowchart showing a method for
storing and 29 1 0 JUN 2006 transferring containers according to a
prefefréd -embddiinentaof thelmesentinveiiion, sedtRIG)2lis abteckof the
diagram showing procedures carried out according to the method for
s tafdfitPand tfandhétiiig Eontaiffersidtiown in FIG. 1. 5 As shown in FIGS.
1 and 2, the method for storing and transferring containers comprises: a
containet inféfmation- f8ceRNFEEPASIY 6trecelinghaformatiditying  the

containers
stac Eng unit of FIG. 43;

FIG. 45 1s a schematic plan sectional view of the
stacking unit shown in FIG. 41;

FIG. 46 1s an enlarged view, 1in part, showing the
stacking unit of FIG. 42;

FIG. 47 is a schematic plan sectional view showing the
interior of the stacking unit according to the sixth
preferred embodiment of the present invention;

FIG. 48 1is a view of the loading unit of FIG. 47
showing that the stacking unit is operated; and

FIG. 49 1s a perspective view schematically showing a

conventional container terminal.

Best Mode for Carrying Out the Invention

Now, preferred embodiments of the present invention will
be described in detail with reference to the accompanying

drawings.

FIG. 1 is a flowchart showing a method for storing and
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unloaded from a container ship from a loading/unloading unit; a
transferring unit-moving step (S2) for moving a 10 transferring unit to the
loading/unloading unit; a storage- determining step (S3) for determining
whether the containers are to be stored or not; a stacking 3 JUN 2006
position-selecting step (S4) for selecting a position on a stacking unit
where the containers are to be stacked; a shortest route-selecting 15
trestefi£55) foy selecting tlae shertest rdutegbetween thee Stacking pasitiotiment
and the loading/unloading unit; and a container-transferring step (S6) for
of trahsferpingthe tcontansersialong theckelBdted rédutel. The cdntaingr diagram
information-receiving step (Si) is a 20 step for receiving information of the
sh@phtgindrsAFasited Fromithe loadingAnfieasihgunitvhii@¢henethod  for
containers stacked in the container ship are unloaded by means of the
St%é&i‘ﬁgﬁﬂﬂo&d‘iﬁ@%ﬁ.rﬁ%ﬂﬁs St alerahe oﬁ?e%lfbrlrﬁlt g5 1.
loading/unjoading, unit, such as a gan‘(tj/rzy crane, transmits 30 1 3 JUN 2006
inforMatich 8¥the'doniairiers dnigade from the BohtiRer<Hip, Hridthan «#nd
cenjral controlling unit receives the information. Thectransferrin .
transtferring c:'g 1Nners c?qulses: %] ontginer lﬁﬁo%Watlon—
unit-moving’step f) isa Step for 5 moving the transferring unit to the
red23dnginlaading unit thatiransmitted the infarmafion.ef the, coNIBNELS e, s
unloaded from the container ship to place the containers onto the
unloaded from a container ship from a loading/unloading
unit; a transferring unit-moving step (S2) for moving a
transferring unit to the loading/unloading unit; a storage-
determining step (S3) for determining whether the containers
are to be stored or not; a stacking position-selecting step
(S4) for selecting a position on a stacking unit where the
containers are to be stacked; a shortest route-selecting
step (S5) for selecting the shortest route between the
stacking position and the loading/unloading unit; and a
container-transferring step (S6) for transferring the
containers along the selected route.

The container information-receiving step (S1) 1is a
step for receiving information of the containers transmitted
from the loading/unloading unit while the containers stacked
in the container ship are unloaded by means of the
loading/unloading unit.

In this step, a crane operator in the

loading/unloading unit, such as a gantry crane, transmits
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transferring unit by means of the loading/unloading unit. In this step, the
central controlling unit controls 10 the transferring unit so that the
transferring unit can be moved adjacent to the loading/unloading
and then the containers can be loaded onto the transferring unit.
storage-determining step (S3) is a step for analyzing the received
information of the containers to 15 determine whether the containers
inplaeed onthedmnsiesringairibarestosbe mQveditaithe stackinganitsa thatne r
the containers can be stored or are to be moved to a taking- in/taking-out
shimjt sathét theéeontainersoamde removiedo froima cantainer texeinak 20 the
In this step, the central controlling unit determines whether the containers
infpene beXtered or immediately removed from the container terminal to
select a transferring position of the transferring unit, on which the
contaiRérs t&rRPIACEd bydmekhistofihE Ieadirfg/GRloddiny uhit. 25 Fiep for
stacking position-selecting step (S4) is a step 31 1 3 JUN 2906 for .
MOELIEELING & pbSTHiDA Ot the Stacking uriPwHéts the3oHaneERs atbse unit
stacked after storage of the containers is selected at the |
thgforkE R g el (S35 Wt Bibrage of te CEREEISTS seledeade
£:§f) 15, 5 basis.of the recelved information.of the containers received by
e central con%rohlng unit, the infornTation of the stacﬁing Uit is inputted

trgﬁg¥%g?@%31%%E%MH§JHQEH% of the loading/unloading unit.

it
EeJUN 2006

In this step, the central controlling unit controls
the transferring unit so that the transferring unit can be
moved adjacent to the loading/unloading unit, and then the
containers can be loaded onto the transferring unit.

The storage-determining step (S3) 1is a step for
analyzing the received information of the containers to
determine whether the containers placed on the transferring
unit are to be moved to the stacking unit so that the
containers can be stored or are to be moved to a taking-
in/taking-out unit so that the containers can be removed
from a container terminal.

In this step, the central controlling unit determines
whether the containers are to be stored or immediately
removed from the container terminal to select a transferring
position of the transferring unit, on which the containers
are placed by means of the loading/unloading unit.

The stacking position-selecting step (S4) 1is a step
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select a position on the stacking unit where the containers are to be
stacked. 10 The shortest route-selecting step (S5) is a step for analyzing
and selecting the shortest route among various routes along which the
loading/unloading unit can be moved to the selected position on thed i 2006
of the determination as to whether the containers are to be stored or not
at the 15 storage-determining step (S3). In this step, the shortest route
fobetweenthentpadingbaioading ubit, by méichthe €ontainers are where the
unloaded from the container ship and placed on the transferring unit, and
corthe stackingaunit so that the distance: 6f the containess 24 transferredtby ners
means of the transferring unit can be minimized, and thus the containers
is camlse faitkhstabked tonedhe Stdckimyg. DAIRTT 3¢ epntefIar-transferring
step (S6) is a step for moving the transferring unit, on which the
contdihérs afe P5aslacedf to Bljsositien seleeeat onithe B&adis ©f eite 32n1 Othe
JUN 2006 determination as to whether the containers are to be stored or
bagiot 58 hatthe TOREANER cdh BeTansRke Whén Stitage bR tie received
container is selected on the basis of the determination as to whether the
bY coitginets ard 1 be“ R Etbred ot 1he ContdifGrs 4Pe GaRsfetY tdthe the

stacking unit. When storage of the container is not selected .on.the basis
=3 e Belbhhindion 1o uReter trs Corttel eSSO g R o

select a position on the stacking unit where the containers
are to be stacked.

The shortest route-selecting step (S5) 1is a step for
analyzing and selecting the shortest route among various
routes along which the loading/unloading unit can be moved
to the selected position on the basis of the determination
as to whether the containers are to be stored or not at the
storage-determining step (S3).

In this step, the shortest route between the
loading/unloading unit, by which the containers are unloaded
from the container ship and placed on the transferring unit,
and the stacking unit so that the distance of the containers
transferred by means of the transferring unit can be
minimized, and thus the containers can be quickly stacked
onto the stacking unit.

The container-transferring step (S6) is a step for
moving the transferring unit, on which the containers are

placed, to a position selected on the basis of the
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containers are to be stored or not, the containers are transferred to the
taking-in/taking-out unit so that the 10 containers can be loaded onto
trailers by means of the taking-in/taking-out unit, and then removed, from
the container terminal.. In the transferring unit-moving step (S2), th JUN 2006
transferring unit placed at the shortest distance from the 15
loading/unloading unit is selected so that the transferring unit can be more

degickiyymoved ta she lvadingfinloading unrith ta the stacking to be stored
position-selecting step (S4), the position on the stacking unit is selected

or oncdthedyasisiof 20hedengthsrafithe ecmtodded camtaifers add depending
upon when the containers are removed. For example, the containers are
stackédsihireaitamers eadle havingad [egth of 26 Heareseparatétbfromsis
containers each having a length of 40 ft, or the containers are stacked

of 5% tHAR tBRTHiRGs Bt e’d8ary 25 toBd Fdm Vel fisharléssy are to be

discharged from the stacking 33 1 3 JUN 2006 unit earliest. Also, the
s LQBRfAINS arBYtackedth diffeferit ' Stadking Afits drFtHE&SiSBfithese  the

lengths of th con{éﬂéners nd containers necessary to be removed first
S C OB B Sioh BHRG: o CotEngre LA CIGOB B EE 8 Mot selected

o R B0 a0 AT ESESReg  TT ene
containers are to be stored or not, the containers are
transferred to the taking-in/taking-out unit so that the
containers can be loaded onto trailers by means of the
taking-in/taking-out unit, and then removed from the
container terminal.

In the transferring unit-moving step (s2), the
transferring unit placed at the shortest distance from the
loading/unloading unit is selected so that the transferring
unit can be more quickly moved to the loading/unloading
unit.

In the stacking position-selecting step (S4), the
position on the stacking unit is selected on the basis of
the lengths of the unloaded containers and depending upon
when the containers are removed. For example, the containers
are stacked while containers each having a length of 20 ft
are separated from containers each having a length of 40 ft,

or the containers are stacked such that containers necessary

to be removed first are easily discharged from the stacking
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classified. Consequently, handling and management of the containers
are easy. Also, containers necessary to be 10 removed first are stacked

near the taking-in/taking-out unit, and thus the containers can be more Jun g6

quickly removed. The control of the transferring unit is achieved in a

wireless transmitting and receiving fashion. Consequently, the control of

the transferring unit, which is moved from 15 the loading/unloading unit to
unihe stadkirg tinit and the taking-in/taking-out unit, is smoothly achieved.

As can be seen from the above description, the method for storing and

transfersing comtainerstis vegrasefubfos tquikkly, accurdteReamait stacking

reasonably handling containers 20 unloaded from the container ship.

Un|E. s dhiewdbastishowing Precedarss-barried othaccerding tots, and
method for storing and transferring containers shown in FIG. 1. As shown
ConR FHBEBSinRFRETIOA O theToRRINEPERE’ S trhhEmitted Wfhilé Higked such

containers are unloaded from the 34 1 3 JUN 2006 5 container ship to a
EN3arddt by ThEdAs BETHR IGHdIngfMBading Cunftifistdfdt &Rt HarB6i ng—out
sgch s the (%a,cntr%/ crane, and the trangmittt)ed information_of the hi
UnLontdinersiS teeaNed by thecetitral controfing Tt (81). TheCentra”® t4S

cont

wayy négu%?rgs?uinei?ég?s\%ngg elysethe, infermation of the unjoadedii1e peing
classified. Consequently, handling and management of the
containers are easy. Also, containers necessary to be
removed first are stacked near the taking-in/taking-out
unit, and thus the containers can be more quickly removed.

The control of the transferring unit is achieved in a
wireless transmitting and receiving fashion. Consequently,
the control of the transferring unit, which is moved from
the loading/unloading unit to the stacking unit and the
taking-in/taking-out unit, is smoothly achieved.

As can be seen from the above description, the method
for storing and transferring containers is very useful for
quickly, accurately and reasonably handling containers
unloaded from the container ship.

FIG. 3 1is a flowchart showing procedures carried out
according to the method for storing and transferring
containers shown in FIG. 1.

As shown in FIG. 3, information of the containers 1is

transmitted while the containers are unloaded from the
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transferring unit placed at the shortest distance from the
loading/unloading unit, which transmitted the information of the
containers, and moves the transferring unit to the 10 loading/unloadin
unit so that the containers can be loaded onto the transferring unit (@%}.JUN 2006
After the containers are loaded onto the transferring unit, the central :
controlling unit determines, on the basis of the information of the
corcontaiaerss whether the icantainensyl Snarento kefstasked oatdithe Atackingiing
unit or removed from the harbor (S3). When removal of the containers is
uniselected ahlthd kasisbEtheadterminatiom ofthe Ceatrgbcontrollimgaurit, and
the transferring unit, on which the containers are placed, 20 is moved to
thehé rakinghi/taking-obounit (S8): apdl theecomaipeinaisioadedonto thed by
trailers and removed from the harbor by means of the taking-in/taking-out
Ehey Sy aw e $tsradge BEthenddntaihets is selected on the basis of the
determination of the central controlling unit, 25 stacking information is

inputletfto fFe'derfiral coRBtbiing35F3 JUN Booshimitism theSekisg  the
unit. The central controlling unit ang? es the stackin%rjﬁnformation to
a

InI QR H S ckirfy| position of the c8htainers SRcAd B the trafstefifngunitte

er 42418 When (e stakin position of the copiainersis geleeted by PEaRS cne
of the central controlling unit, the

loading/unloading unit, which transmitted the information of
the containers, and moves the transferring unit to the
loading/unloading unit so that the containers can be loaded
onto the transferring unit (S2).

After the containers are loaded onto the transferring
unit, the central controlling unit determines, on the basis
of the information of the containers, whether the containers
are to be stacked onto the stacking unit or removed from the
harbor (S3).

When removal of the containers 1is selected on the
basis of the determination of the central controlling unit,
the transferring unit, on which the containers are placed,
is moved to the taking-in/taking-out unit (S8), and the
containers are loaded onto the trailers and removed from the
harbor by means of the taking-in/taking-out unit (S9).

When storage of the containers 1is selected on the
basis of the determination of the central controlling unit,

stacking information is inputted to the central controlling
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central controlling unit selects the shortest route among various routes
from the loading/unloading unit where the transferring unit having the
containers placed thereon is 10 positioned to the stacking unit with th
stacking position selected (S5). The central controlling unit moves th£3 JUN 2006
transferring unit, on which the containers are placed, along the shortest
route selected by the central controlling unit so that the 15 containers can
unbe transterreddo theastackinguunit (S6) TWder dne eantainers arel 1ing unit
transferred to the stacking unit by means of the transferring unit, the
anzengas cottrelling turikdontrolsrthie steckingnunit so thatl#etcortainersacking
are stacked and stored on the predetermined stacking position of 20 the
postadiang (it (575, FIeR BasEAGwWOhbaACsHbwiny & hfetHodfos Staringiandinit
transferring containers according to another preferred embodiment of the
Sbresent invention, and FIG. 5 is a block diagram showing procedures
carried out according to the 25 methaod for storing and transferring

contalR&rs shbh in EréX389 3 BORLZDEB 4. A5 shown inEBS Waids, 1s

s e methog for storing and transferring contginers compyses; a container
information= recenving step (SI0Y for Teceivitig information of ontainers 5

cerﬁ% he-loadedqnte ﬁﬁ%”t%%@hé% ALqniaingfposilions identifying, sten, o n g
SZO)lfor analyzing the received

various routes from the loading/unloading unit where the
transferring unit having the containers placed thereon 1is
positioned to the stacking unit with the stacking position
selected (S5).

The central controlling unit moves the transferring
unit, on which the containers are placed, along the shortest
route selected by the central controlling unit so that the
containers can be transferred to the stacking unit (S6).

When the containers are transferred to the stacking unit
by means of the transferring unit, the central controlling
unit controls the stacking unit so that the containers are
stacked and stored on the predetermined stacking position of
the stacking unit (S7).

FIG. 4 is a flowchart showing a method for storing and
transferring containers according to another ©preferred
embodiment of the present invention, and FIG. 5 is a block

diagram showing procedures carried out according to the

method for storing and transferring containers shown in FIG.
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information of the containers to identify the position of the containers; a
transferring unit-moving step (S30) for moving a transferring unit to the
identified position so 10 that the containers can be loaded onto the

transferring- unit; a shortest route-selecting step (S40) for selecting the JUN 2008

shortest route along which the transferring unit can be moved; and a
container-loading step (S50) for moving the transferring unit along the

4 .shortest route to load the 15 containers onto the container ship. The
container information-receiving step (SI0) is a step for transmitting the
infornfeitioRsTRe EBntakieTs t¢ bedaded bhfo thetdsiaifersiipdoma and
loading/unloading unit to a central controlling unit so that the central 20

Cregmt6ifing BRit CAR FEdeiFE TheMiBihiation: of the“COhEaIRETS td-BEIGAGEd-On-
onto the container sllB In#his ste ,the,loading/ nloading unit transmits,

e TiBn G of i Lontither(eBe ISk et brtb i  Sohi&iher SRiptoners

« othe central controlling unit, and.the 25 cepjral controlling unit receives the, =
im%rmatlon ofjthe %5 13 JUT\?%SI]:' containers to be loaded onto the

L EQtRingr ship. The.gontaines positiqasidentifying step,(S20)ig@ StORIAL; veq
analyzing the received information of the containers by means of the

1 nGeRRlcontrolling wiklo 3 identify the positionithe GorFespoRdingt ion of
containers. in this step, the central controlling unit analyzes

the containers; a transferring unit-moving step (S30) for
moving a transferring unit to the identified position so
that the containers can be loaded onto the transferring
unit; a shortest route-selecting step (S40) for selecting
the shortest route along which the transferring unit can be
moved; and a container-loading step (850) for moving the
transferring unit along the shortest route to load the
containers onto the container ship.

The container information-receiving step (310) 1s a
step for transmitting the information of the containers to
be loaded onto the container ship from a loading/unloading
unit to a central controlling unit so that the central
controlling unit can receive the information of the
containers to be loaded onto the container ship.

In this step, the loading/unloading unit transmits the
information of the containers to be loaded onto the
container ship to the central controlling unit, and the

central controlling unit receives the information of the
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the received information of the containers to identify whether the

containers are stacked on the stacking unit or taken to the stacking unit

by means of a taking-in/taking 10 out unit and to identify the stacking4 3 JUN 2006

position of the containers in the case that the containers are stacked on

the stacking unit. The transferring unit-moving step (S30) is a step for

moving the transferring unit to a place corresponding to the 15 identified
copdsitiore bé tHeochetairersafterthie pobitionwithe tentashers is identified

by means of the central controlling unit so that the containers can be

loaded Bfito CPRtPARTSrriMPEAIE LPthisosiep L thelcehtrat@ntrolfd@ unitis  a

moves the 20 transferring unit to the position where the containers are

st §Bckef¥o thAheXohtdner§ an bEFGEdeFnto e AR Mg URk. Atthe
this time, the transferrin unitéjlaced at the shartest distang:sifrom the

CHRI53& SoFespoRdifl 8 the 25 pddifion BF Ui Gontaidrsis seldtied gt  t©

;DAL i 38,13 JUN 2006 containers can be more auipkly oaded onto the
Fansferring unt, The Shorest route-selecting step @4(% IS & step for

analyzing and selecting, by means of the ceptral contialiing KAl the 1 (e o

shortest route among various routes along which the transferring unit can
rrRe movedifram thepiaceation of the containers to identify
whether the containers are stacked on the stacking unit or
taken to the stacking unit by means of a taking-in/taking-
out unit and to identify the stacking position of the
containers in the case that the containers are stacked on
the stacking unit.

The transferring unit-moving step (S30) is a step for
moving the transferring unit to a place corresponding to the
identified position of the containers after the position of
the containers 1s identified by means of the central
controlling unit so that the containers can be loaded onto
the transferring unit.

In this step, the central controlling unit moves the
transferring unit to the position where the containers are
stacked so that the containers can be loaded onto the
transferring unit.

At this time, the transferring unit placed at the

shortest distance from the ©place corresponding to the

position of the <containers is selected so that the
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corresponding to the position of the containers to the loading/unloading
unit. In this step, the shortest route from the position 10 where the
containers are placed to the loading /unloading unit is analyzed by means
of the central controlling unit so that the containers can more quickﬁy3 JUN 2006
reach the loading/unloading unit. The container- loading step (S50) is a
step for moving 15 the transferring unit, on which the containers are
coplagéde fronrtte positivniwhereithieloontaindesiarenglacdd o theansferring
loading/unloading unit to load the containers onto the container ship by
unmeans of the loading/unloading unit. As can be seen from the above
description, the method 20 for storing and transferring containers is very

usefultd® qSieREy - aEEurafdhy 8rd Te5sonasly AbfBle cohtdindrd t6 betep for

anlé)rfded onto the container ship. FIG. 6 is a plan view schematical

I «
BT A APARE 1P SoriRy NG TneRaing oREAarS aceshdRg L 1ng

urf3.0 g present inveption, and FIG, 7s g lonailudingl 39.1.3 JUN 2006, ,
sectional view'schematically showing an apparatus forstoring and

tnitansiertng £onjaingrs aeaording o the present, inventign. 48 shown in ) 5 .o

FIGS. 6 and 7, the apparatus for storing 5 and transferring containers
cdzarBRpses| aideastone Haadingnloadingynit 10for loading Qe pploading t e
loading/unloading unit.

In this step, the shortest route from the position
where the containers are placed to the loading/unloading
unit is analyzed by means of the central controlling unit so
that the containers can more quickly reach the
loading/unloading unit.

The container-loading step (S50) is a step for moving
the transferring unit, on which the containers are placed,
from the position where the containers are placed to the
loading/unloading wunit to load the containers onto the
container ship by means of the loading/unloading unit.

As can be seen from the above description, the method
for storing and transferring containers is very useful to
quickly, accurately and reasonably handle containers to be
loaded onto the container ship.

FIG. 6 1is a plan view schematically showing an
apparatus for storing and transferring containers according

to the present invention, and FIG. 7 1s a longitudinal
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containers onto or from a container ship S; a stacking unit 20 disposed at
a harbor in front of the loading/unloading unit 10; a transferring unit 30
disposed between the 10 loading/unloading unit 10 and the stackin%(?nHUN o0
20; a central controlling unit 40 for controlling the transferring unit 30; 6
and at least one taking-in/taking-out unit 50 mounted to the end of the
transferring unit 30 at one side of the stacking unit 20 far away from the
seoadimgfunloadiey 15Swhieh0tThe ldading/bnloading writ 1Ctiswlispdsed  for
at the harbor for loading or unloading containers onto or from the
s teohtaine P 8Rip S APrsferably dhe diigiahfoadinpudit 10 s §amrpresent
_ crane. 20 The stacking unit 20 is provided with a plurality of stacking
LISHEHBEIS: The stacking unit 20 has a stacking device for stacking
containers. When the containers are introduced into the stacking unit

throughth& TGWBr gatt 61 Bve stAckiRG urit by MeatREGHtAE BansRFringF X 1ng

unit 30, the 25 containers are held by means of the stacking device so
Aot 2DEE TR TR e AR Bhg carBs

AINETs are stored in the stac ing chambers. ©

102*&%8%‘?@’?98&1‘2&@8 stagking deviee maunted in they;stgeking,unit 2048, ;o

controfled by means of the central controlling unit 40. 5 The transferring

cdiit30.compgses: arailgaghline 31, gonnectedspetween the lowenpartof,ni ¢

the loading /unloading
20 disposed at a harbor in front of the loading/unloading

ne

unit 10; a transferring unit 30 disposed between the
loading/unloading unit 10 and the stacking wunit 20; a
central controlling unit 40 for controlling the transferring
unit 30; and at least one taking-in/taking-out wunit 50
mounted to the end of the transferring unit 30 at one side
of the stacking unit 20 far away from the loading/unloading
unit 10.

The loading/unloading wunit 10 1s disposed at the
harbor for loading or unloading containers onto or from the
container ship S. Preferably, the loading/unloading unit 10
is a gantry crane.

The stacking unit 20 is provided with a plurality of
stacking chambers. The stacking unit 20 has a stacking
device for stacking containers. When the containers are
introduced into the stacking unit through the lower part of
the stacking unit by means of the transferring unit 30, the

containers are held by means of the stacking device so that
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unit 10 and the taking-in/taking-out unit 50 via the stacking unit 20; and

automatic bogies 32 movable automatically along the railroad line 31

according to the 10 control of the central controlling unit 40. The rai'lli_j)%ﬁm 2006

line 31 comprises: a plurality of transverse railroad line parts 311

disposed at the lower part of the loading/unloading unit 10 while being

perpendicular to the loading/unloading unit 10; a plurality 15 of cross
thrailroad ine parsB42 crossing each-othes whilei beinthpetpendicular to

the transverse railroad line parts 311, the cross railroad line parts 312

being Hitanges frafi Gthe gansveeseThilolaiiiine §Rivisc31 1Mouhé sthcking the

unit 20; and convergent railroad parts 313 extending from the 20 ends of
stiekdrdgs raffrbad Fik pafts SP2stEH Hest theY corvergentthilrddtPpafgntral

313 are convergent to the taking- in/taking-out unit 50. At the sections
CORhER the & od8 Hiilrb3d line parts 312 cross each other and at the

sections where the 25 convergent railroad parts 313 are conver are

Chapoddif A1 T8 IR 5005 rAlioad e oG Bt 33 Tespetvely o 21

tljgrf;%ecctign% tI;m‘% het r ssl[%illg}ad li pafts 312 are connected to the.
COtraﬁsveerse ra%llroag ﬁt}ne l;F)lt';gl)rts 311 arepé]l%posed rgﬁﬁ)a%ﬂﬁg}s%éﬁ?né) leng

unRRIts 34, regpectively. 5 Containers, uploaded frpm the,gentainer shipby «pe

means of the loading/unloading unit 10, containers introduced from
stacking unit  20; and automatic bogies 32 movable
automatically along the railroad line 31 according to the
control of the central controlling unit 40.

The railroad line 31 comprises: a plurality of
transverse railroad line parts 311 disposed at the lower
part of the loading/unloading unit 10 while being
perpendicular to the loading/unloading unit 10; a plurality
of cross railroad line parts 312 crossing each other while
being perpendicular to the transverse railroad line parts
311, the cross railroad line parts 312 being arranged from
the transverse railroad line parts 311 to the stacking unit
20; and convergent railroad parts 313 extending from the
ends o©f the cross railrocad line parts 312 such that the
convergent railroad parts 313 are convergent to the taking-
in/taking-out unit 50.

At the sections where the cross railroad line parts

312 «cross each other and at the sections where the

convergent railroad parts 313 are convergent are disposed
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the outside of the harbor by means of the taking-in/takina- out unit 50, or
containers stored in the stacking unit 20 are loaded onto the transferring
unit 30. And then, the 10 transferring unit 30 is moved to a predeternaiged
position according to the control of the central controlling unit 40. JUN 2006
Specifically, the automatic bogies 32 of the transferring unit 30, on which
the containers are placed, are moved to the loading/unloading unit 10,
ratherstacking ihe -tnitt2(d, iand theataking-fvtakingeptunit ol glong thet  the
railroad line 31 so that the containers can be transferred. The transverse
sealilicadlinevpaits 31ihare dispesed merpeaditulariyte thearts 312 are
loading/unloading unit 10 such that the automatic bogies 32 can be
CoOnpeedTh tHetrankverse 2058fiGH line Par®ag111The crieasfailrobdllinere
parts 312, which are connected to the transverse railroad line parts 311,
d%@%%ﬁo%’c} 6 8ﬁ‘ﬂhétlfﬁ%‘§l&{bﬁfétilé‘ﬁo@%§t3‘92 S4n bES FSEd-ifEMthe

transverse railroad line parts 311 to Fé{redetermined Eositions of the

stackifigUnit'2l 25 THe 88AvErgEhPRhIIfEY pars313 GFe GRPBset sUtR S

4 3 JUN 2006 that the automatic bogies 32,.0n which the containers
oty YoRdipery R SO TRLE PSS AT e FoBSE® Brom

£H0/takipg-out upkt 50, The aytomafic bﬂ@éer?s”o@%‘P{Qic’@ﬂ‘iﬁ%—”{?@??%ing—
are 5 placed, are automatically moved along the railroad line 31
oxccarging tonthe contrglof thecentral geatrolling LHHE“’%tacking unit 20
are loaded onto the transferring unit 30. And then, the
transferring unit 30 is moved to a predetermined position
according to the control of the central controlling unit 40.
Specifically, the automatic  bogies 32 of the
transferring unit 30, on which the containers are placed,
are moved to the loading/unloading unit 10, the stacking
unit 20, and the taking-in/taking-out unit 50 along the
railroad line 31 so that the containers can be transferred.
The transverse railroad line parts 311 are disposed
perpendicularly to the loading/unloading unit 10 such that
the automatic bogies 32 can be moved on the transverse
railroad line parts 311. The cross railroad line parts 312,
which are connected to the transverse railroad line parts
311, are disposed such that the automatic bogies 32 can be
moved from the transverse railroad line parts 311 to

predetermined positions of the stacking unit 20.

The convergent railroad parts 313 are disposed such
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while the automatic bogies 32 perform a wireless transmission and
reception with the central controlling unit 40 so that the containers can be
transferred to the 10 predetermined position. The railroad line-rotats
parts 33 are disposed on the cross railroad line parts 312 such that the
railroad line-rotating parts 33 can be rotated while the automatic bogies
32 are placed on the railroad line-rotating parts 33. 15 As the railroad
thiine-rotatirgpans B3careagiated 3the line ebnnectidns cfdthexiosss to be
railroad line parts 312 are changed. Consequently, the routes along
rewhickthé o tratic bogies 32 rarecioved are smaostdcHanget: Alsding-
the railroad line-rotating parts 33 are disposed 20 at the convergent ends
ingfimbidshveige i aiireat parts 313. The containers transferred along the
convergent railroad parts 313 are rotated together with the automatic

bogied 32 By hiEMHs6f tReFafidad fine YBtalifd Parts 33 sembRtmers are

containers can be smoothly lpaded onto the trailers by means 25 of the
P LGRT-nRARIng Ut RIS (OF R SHier ARACAS 1 JORI3666° Line 31

contglners %akeghto the con a}Lln%rfte m(lenacljgxtng% ns of @Eoirfuler aren.lt 40

{
acl%a]éeanognto e a&to(r:noarﬁcrl:?ogies 3E%y means o tﬁg?{iklng-!ﬁﬂgkiﬁg-out
wrdNIL S0, apd are fheprotated t%%%%éw't%@e atomalic pogies 32 50, 1 o s

that the containers 5 car be smoothly moved along the convergent
t Failpadpans 313 reception with the central controlling unit
40 so that the containers can Dbe transferred to the
predetermined position.

The railroad line-rotating parts 33 are disposed on
the cross railroad line parts 312 such that the railroad
line-rotating parts 33 can be rotated while the automatic
bogies 32 are placed on the railroad line-rotating parts 33.
As the railroad line-rotating parts 33 are rotated, the line
connections of the cross railroad line parts 312 are changed.
Consequently, the routes along which the automatic bogies 32
are moved are smoothly changed.

Also, the railroad line-rotating parts 33 are disposed
at the convergent ends of the convergent railroad parts 313.
The containers transferred along the convergent railroad
parts 313 are rotated together with the automatic bogies 32
by means of the railroad line-rotating parts 33 so that the

containers can be smoothly loaded onto the trailers by means

of the taking-in/taking-out unit 50. On the other hand,
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The railroad line-switching parts 34 are disposed at the sections where
the cross railroad line parts 312 and the transverse railroad line parts 311
are connected to each 10 other. Specifically, the above-mentioned

connection sections are connected between the transverse railroad lifeJUN 2006

parts 311 so that the railroad line parts can be smoothly switched. The
railroad line-switching parts 34 are well known. The operation of the
coappaiatus for stefingrand- 1S traststertingrecontainersaceoydingdashet the
present invention when the containers are unloaded from the container
trshipes witenolwobdatdscrilted teetailt Wiren thetcantaimeRatetonteamns of
unloaded from the container ship S by means of the loading/unioading
thenit tok2@ythenloaeliig rehoadingiinit 30 trarsmits fermatien of tigated
containers to the central controlling unit 40. When the information of the
togsiitafiery i frahbmittett W ke eehfdl esntisllisg uhftafo, BRe ofthainers
automatic bogies 32 positioned nearest to the loading /unloading unit 25

cafy hRving e ahshTitedIBE InfGrihRGon SHth& eBNRITER To 43 415N parts

- 006 the central controlling unit 40 is moved to the loading/unloading unit
0 according to the control of the central controlling unit 40. When the
automatic bo l%[32a5eafki1%% the, lqcacgr{rﬂ /unlogljgjcnsgsl%}#t 10, the,containers

re d t
are 5 loaded Onito the adgtomatic l%ogle b?mean the & CSPOSeC @

tﬂgagg@¥ﬁ®9§dWEé¥®t%ge cross railroad line parts 312 and the

transverse railroad line parts 311 are connected to each
other. Specifically, the above-mentioned connection sections
are connected between the transverse railroad line parts 311
so that the railroad line parts can be smoothly switched.
The railroad line-switching parts 34 are well known.

The operation of the apparatus for storing and
transferring containers according to the present invention
when the containers are unlcaded from the container ship S
will now be described in detail.

When the containers are to be unlocaded from the
container ship S by means of the loading/unloading unit 10,
the loading/unloading unit 10 transmits information of the
containers to the central controlling unit 40.

When the information of the containers is transmitted
to the central controlling unit 40, one of the automatic
bogies 32 positioned nearest to the loading/unloading unit

10 having transmitted the information of the containers to
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After the containers are loaded onto the automatic bogie 32, the central
controlling unit 40 analyzes the information of the containers and
information of the 10 stacking unit 20 to determine whether the containers

are to be stacked onto the stacking unit 20 or removed fromthe 13 JUN 2006

container terminal by means of the taking-in/taking-out unit 50. If it is
determined, by the central controlling unit 15 40, that the containers are
tHe be temoved fronvthercantainer tenminal, the autamaticdongie 32t  the
moved to the taking- in/taking-out unit 50 through the stacking unit 20
1 calonggieniaikeoaddineiB8lseletted byomeang of the Centralovomtrdlling the
unit 40. The containers, which are placed on the 20 automatic bogie 32
cearid erngterredo dtd Rsaded ontodthe trédlleerby theansudfahatic bogie 32
taking-in/taking-out unit 50 according to the control of the central

regsiitrotling it UoR dnmis by 2 this \Contdihers e reh6veddromithers are

container terminal. 25 If it is determined, by the central controlling unit 45
LopdefyN 2088 40: Rt tAB (CIMtdiners &R%tFbe StackBY ontRétackiiy the

1 unit, the ceftral cgntrolling rbit 40 analyzes the information of the
CStECKiRG Uhif 38 10 Selétta roper stacking position and the shortest

e B A0S RO e M S0 ORI R
bogie 32, the central controlling unit 40 analyzes the
information of the containers and information of the
stacking unit 20 to determine whether the containers are to
be stacked onto the stacking unit 20 or removed from the
container terminal by means of the taking-in/taking-out unit
50.

If it is determined, by the central controlling unit
40, that the containers are to be removed from the container
terminal, the automatic boglie 32 is moved to the taking-
in/taking-out unit 50 through the stacking unit 20 along the
railroad 1line 31 selected by means of the central
controlling unit 40. The containers, which are placed on the
automatic bogie 32 and transferred, are Iloaded onto the
trailer by means of the taking-in/taking-out wunit 50
according to the control of the central controlling unit 40.
In this way, the containers are removed from the container

terminal.

If it 1is determined, by the central controlling unit
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When the automatic bogie 32, on which the containers are placed,
reaches the stacking unit 20, the stacking device of the stacking unit 20
moved the containers to the 10 predetermined stacking position according

to the control of the central controlling unit 40. In this way, the containdrd JUN 2006

are stacked on the stacking unit 20. On the other hand, the operation of
the apparatus for storing and transferring containers according to the
4 Opreséntt 15 nvention avlrernr the contatinersarestoadieddontm thelcontainerking
ship S is as follows. When the containers are to be loaded onto the
ungdntainéhship Samtnmlans ofthe foakimy /univading éfit 1etheyzes  the
loading/unloading unit 10 transmits information of the containers to the
Indeyiti ebpirolirdg Unie40 SWATERL 20 theldforntatiort ©f tis€ t8Atainars Rroper
transmitted to the central controlling unit 40, the central controlling unit 40
SRy 28s tRE SrifotMatiGh o the Sortaners 5 idéiifythe” Positién vitréeking

the containers are placed. When the pgsition of the containers is identified
Oy S hearil ot G ORI COTONG ot 30 Rty 5651 6 3UNo2c

153006, bodie, 32 plaged gt the shortest distance flom the position of the
containers Is moved to t%e position o ﬁ1e containers. When the automatic

bogie gereaches theddegtified pasitian of the,confainers, the cotainers.

are loaded onto the 5 automatic bogie 32, and then the automatic bogie
ard2 ipmaved, to the leadinglyploadingunit, 10 alaRg the shorigst roue ek i ng
device of the stacking unit 20 moved the containers to the
predetermined stacking position according to the control of
the central controlling unit 40. In this way, the containers
are stacked on the stacking unit 20.

On the other hand, the operation of the apparatus for
storing and transferring containers according to the present
invention when the containers are loaded onto the container
ship S is as follows. When the containers are to be loaded
onto the container ship S by means of the loading/unloading
unit 10, the loading/unloading unit 10 transmits information
of the containers to the central controlling unit 40. When
the information of the containers is transmitted to the
central controlling unit 40, the central controlling unit 40
analyzes the information of the containers to identify the
position where the containers are placed.

When the position of the containers is identified by

means of the central controlling unit 40, the automatic

46



10

15

20

25

the railroad line 31. When the automatic bogie 32 reaches the
loading/unloading unit 10, the containers placed on the 10 automatic
bogie 32 are picked up by means of the loading/unloading unit 10, a d§
are then loaded onto the container ship S. Consequently, the appargt sJUN 2006
for storing and transferring containers according to the present invention
15 is capable of quickly and accurately handling containers loaded onto
botheecoiftaipgreshkip Saor cdrtainersrtirloaded fronmdhe CootairdreshpSition
FIG. 8 is a plan view showing an automatic bogie according to the
ofprdseneinventioArF1G s9 roadbnt o2 Bectiorial View seheiraticayrtainers.
showing the automatic bogie of FIG. 8, and FIG. 10 is a side sectional
Whraw StheHtiiany Lshdrrisgthe auttraieodieof Fien Bl eshdvis i 1on
FIG. 8, 9 and 10, the automatic bogie 32, which is provided at the
of 3 ppAfatuS PEONAGSINd P8 trafSiehing eontaiférs, chRftfids: gnte  the

rectangulay frame 4793 J 006 shaped bogie body 321 for, supportin
auﬁﬁyﬁtQC Eo%&e %5 anghkgen t%? amﬁoﬁhjlc sﬂ%ﬁ%S%%r%ﬁH38§€d

OWEeT surface ot the container; a plura Yy Or bogie
TS AT 08Py SO S 80e o
the railroad line 31.

When the automatic bogie 32 reaches the
loading/unloading unit 10, the containers placed on the
automatic bogie 32 are picked up by means of the
loading/unloading unit 10, and are then loaded onto the
container ship S.

Consequently, the apparatus for storing and
transferring containers according to the present invention
is capable of quickly and accurately handling containers
loaded onto the container ship S or containers unloaded from
the container ship S.

FIG. 8 1is a plan view showing an automatic bogie
according to the present invention, FIG. 9 1s a front
sectional view schematically showing the automatic bogie of
FIG. 8, and FIG. 10 is a side sectional view schematically
showing the automatic bogie of FIG. 8.

As shown in FIG. 8, 9 and 10, the automatic bogie 32,

which is provided at the apparatus for storing and

transferring containers, comprises: a rectangular frame-
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5 shafts 322; and bogie driving parts 324 for driving the bogie wheels
323. At one side of one of the bogie driving parts 324 is provided a bogie
control part 325. To one side of the bogie control part 325 is attached a

wireless transceiver 326. To 10 the upper surface of the bogie body 3313 JUN 2006

are attached fixing protrusions 327 and insertion protrusions 329. Each of

the fixing protrusions 327 have a height different from the height of each
shefthe insegtion protiusiéds 329 haveisp thaticgntdaihers hawing differbate of

lengths can be secured by means 15 of the fixing protrusions 327 or the
thipseriont piotiusions 32bupe bhievwsidefof BacH of thedbRe dfivihg pafrstably

324 is disposed a rechargeable battery 328. The bogie control part 325 .
MORRAG s cdritfol ighalr ofietésifiraP EontfaRing U whikRts reckiveBogie

by means_20 of the wireless transceiver 326, and drives the bogie driving
Whssit 324 0h (FE BasR & theXFthlyZ2d ¥ rirof Kighat ALET8s T tHd Bogigd e

Sh%r}agtsszgﬁ .rotateg, an thus gﬁe wheels 323 are %Iég ro Otgd. n this

way, the AltonTatic boé)i%lfz IS Fnlafvlerbgalé?lagjrt @ raiifoad line. 25 Whiled the

bl e alipmatic I%)_Agé'(a_ 32 is moved a_Iong the 48 _13 JUN 2006 railroad line,
the current position of the automatic bogie 32 is frequently detected by

meang of the-bagje;conjrol part 325.The dejected positional ipformations | s

is transmitted to the central controlling unit by means of the wireless
provided a bogie control part 325. To one side of the bogie
control part 325 1is attached a wireless transceiver 326. To
the upper surface of the bogie body 321 are attached fixing
protrusions 327 and insertion protrusions 329. Each of the
fixing protrusions 327 have a height different from the
height of each of the insertion protrusions 329 have so that
containers having different lengths can be secured by means
of the fixing protrusions 327 or the insertion protrusions
329. At one side of each of the bogie driving parts 324 is
disposed a rechargeable battery 328.

The bogie control part 325 analyzes a control signal
of the central controlling unit, which is received by means
of the wireless transceiver 326, and drives the bogie
driving part 324 on the basis of the analyzed control
signal. As a result, the bogie shaft 322 is rotated, and
thus the wheels 323 are also rotated. In this way, the

automatic bogie 32 is moved along the railroad line.

While the automatic bogie 32 is moved along the
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can be precisely recognized by means of the central controlling unit. The
fixing protrusions 327 are disposed at corners of the upper surface.ioéébﬁN 2006
bogie body such that the fixing 10 protrusions can be securely inserte
into the corner areas of a large-sized container, for example, a container
having a length of 40 ft. The insertion protrusions 329 are disposed at the
ratppeesurfacesof tHénbogie body whilediding arrarigethsetweénmds the bogie
fixing protrusions 32'~ in the longitudinal direction of the automatic bogie
32sich thae e THserticieprtiusibriav32®are positiohedtowertHapniecl part
fixing protrusions 327. The insertion protrusions 329 are securely
32ihsertd8 it e CiiHePaat T Pdmam SRER ot ainerS for examipie tgd to
20 container having a length of 20 ft, As described above, the fixing .
EhGr ot 32- 788 % a pred&terminedAgiyht aRd th&ifsertidreless
trprrg)strusio%sr 329 vingoanoél}}lertpreggterménuelglrheight diffgr.eglt f&om t
ﬁ‘eigﬁ?o?]each of'the fixing pro?rusions%Z? are attached 15 25the up%er
ufiliace of e papio o221 Copsemally, NoLEB 48 hN 2000 R0UA o

arge-sized container but also a s -sized Container can be secure

+ nelaced ontheaptomatic;hgie 32, The rechargeable battery 328 is
provided at one side of each bogie driving part 324 for supplying electric

The fixing protrusions 327 are disposed at corners of

the

the upper surface of the bogie body such that the fixing
protrusions can be securely inserted into the corner areas
of a large-sized container, for example, a container having
a length of 40 ft.

The insertion protrusions 329 are disposed at the
upper surface of the bogie body while being arranged between
the fixing protrusions 327 in the longitudinal direction of
the automatic bogie such that the insertion protrusions 329
are positioned lower than the fixing protrusions 327. The
insertion protrusions 329 are securely inserted into the
corner areas of a small-sized container, for example, a
container having a length of 20 ft.

As described above, the fixing protrusions 327 each
having a predetermined height and the insertion protrusions
329 having another predetermined height different from the
height of each of the fixing protrusions 327 are attached to

the upper surface of the bogie body 321. Consequently, not
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5 current to the bogie driving part 324. Consequently, the automatic bogie
32 can be freely moved without being connected to an additional power
line. FIG. 11 is a plan view showing a railroad line- rotating part accdi)a%din
to the present invention, FIG. 12 is 10 a cross-sectional view taken oHBN 2006
line A-A of FIG. 11, and FIG. 13 is a cross-sectional view taken along line
B-B of FIG. 11. As shown in FIGS. 11, 12 and 13, the railroad line-
orybtating parte33;avitich ésiprovidetztithe apparatusafosdls storingrand —sized
transferring containers, comprises: a circular table 332 having connection
coaflratEine parte B331e9ispeset irtrupperdinfacethdrddicakotmy 32-
shaft 333 mounted to the center of the lower surface of the circular table
332; 1T Baise 330F5P FitatabIyRtipforting the rdfanPavait 888 atld 2ong side

rotary driving part 335 for rotating the circular table 332. To the lower _
O surffte ot (R LifculsTaBe 532 %a]éﬁacﬁgé ant&inul§HEEpportiAg Slectric

rotrusion 336 such that the .supporting pratrusion 336 is disposed
S D R o o E gy b, the

aut e 30 1 %8#%20% lovgey suriace OH'%%f‘ypp%%&ro%%@%ﬁ@?ﬁbeing

are rotatably aftached a plurality of supporting rollers 337. More than one
cdriladdine-rotating part-33 i previded spsthat the railroad line-rotating

parts are

FIG. 11 is a plan view showing a railroad line-
rotating part according to the present invention, FIG. 12 is
a cross-sectional view taken along line A-A of FIG. 11, and
FIG. 13 is a cross-sectional view taken along line B-B of
FIG. 11.

As shown in FIGS. 11, 12 and 13, the railrcad line-
rotating part 33, which 1is provided at the apparatus for
storing and transferring containers, comprises: a circular
table 332 having connection railroad line parts 331 disposed
on the upper surface thereof; a rotary shaft 333 mounted to
the center of the lower surface of the circular table 332; a
base 334 for rotatably supporting the rotary shaft 333; and
a rotary driving part 335 for rotating the circular table
332.

To the lower surface of the circular table 332 is
attached an annular supporting protrusion 336 such that the

supporting protrusion 336 1is disposed around the rotary

shaft while being spaced apart from the rotary shaft. To the
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5 disposed at the sections where the cross railroad line parts cross each
other and at the sections where the convergent railroad parts are
convergent, respectively. When the rotary driving part 335 is rotated
according to the control of the central controlling unit, the circular tab
332 is also 10 rotated. As the circular table 332 is rotated, the cross
railroad line parts and the convergent railroad parts are connected to or
lodistonnectdad from the cophectiosu@iiirodd fime partst33E disposed abtheare
upper surface of the circular table 332. Consequently, the railroad line
rojartsiatey 13tsmebefly IwpEhed Land tds SBirEEESE of tHel edhtaiel-
placed on the automatic bogie is changed. The base 334 supports the

rotary'&Hift 33340 wiiRR thePdircifartable 38278 s8Ry fikéd.tThed3  1s
annular sug orting %rotrusion 336 and the sup ortin% rollers 20 disposed

PTRMth@98weP Surf5t8 of the'Girciartatié 3321 S4By Shphofdhe RAChfar 2re
d.table ggz g%hecrhthe %ié ullar tablﬁe3r382 i%: rotated. FIG. 14_1L|rs a(ljo_rigli%Jedin%Irts

S&ctional View schéma |c<'§1)ﬁlyS sﬁowmg aqgkiﬁéﬂﬁﬁaﬁ%-oﬁaumt accor@mg

cA9dhe present,2p invegtion, 51 1,3, JUN 2006.as shawn inEIG. é‘éﬁ%%ﬁent

taking-in/taking-out unit 50, which is provided at the apparatus for storing

ra@nd- JEansigrring qeataingrsebas aloader sl for picking Updbg eRRIAINAT 1y
moved along the convergent railroad line parts by
driving part 335 is rotated according to the control of the
central controlling unit, the circular table 332 is also
rotated. As the circular table 332 1s rotated, the cross
railroad line parts and the convergent railroad parts are
connected to or disconnected from the connection railroad
line parts 331 disposed at the upper surface of the circular
table 332. Consequently, the railroad line parts are
smoothly switched, and thus the direction of the container
placed on the automatic bogie is changed.

The base 334 supports the rotary shaft 333, to which
the circular table 332 is securely fixed. The annular
supporting protrusion 336 and the supporting rollers
disposed at the lower surface of the circular table 332
stably support the circular table 332 when the circular
table 332 is rotated.

FIG. 14 is a longitudinal sectional view schematically
showing a taking-in/taking-out unit according to the present

invention.

51
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5 means of the automatic bogie and moving the picked container. The
loader 51 comprises: a loader frame 52 mounted above the railroad
line-rotating part 33 disposed at the convergent ends of the convergent UN
railroad parts; a moving bogie 53 movable along the loader frame fz%by’ 2006
means of a 10 loader driving part 55; and a plurality of holder parts 54
attached to the moving bogie 53. When the automatic bogie, on which the
containersaoplaced, difives &t thé cennedtiowrailrdadXinegpants 380 of 50,
the railroad line-rotating part 33, the circular table 332 15 of the railroad
whiigé-rotating pafB38iscrotatéd stiels thatbiherclicifar tble 33Xi1ével withnd
the loader 51. At this time, the loader driving part 55 of the loader 51 is
Crapefaes X offiRg 30 MRé TontteFofthé LRAEal ContFGifind Wit A& &P the
result, the moving bogie 53 is moved along the 2Q loader frame 52 so that

COHE MG BIGE i6 poefiohBl aBBUESHEBSnthfter AMen thaSmBARGS Y

bogie £ 'shpositi%ned above the contginer the plurality of Qogjer(g) rts.54
mean (@] % automgtl1c ? ie and.movin Phe ébc e con ﬁ\]lner.
are’moved  downward so that the container carrbe hel y means of the

25 holder parts 54, Subseguently the.holder parts 54 arg moved 52 1§ o g

JUN 2006 upward, and are then moved to the trailer so that the container

abfRA be jpaded onto, the trailer. When thecoplaiperds takentgdae ot the

container terminal by means of the trailer, on the other hand, the
coBQRIANEIONends of the convergent railroad parts; a moving
bogie 53 movable along the loader frame 52 by means of a
loader driving part 55; and a plurality of holder parts 54
attached to the moving bogie 53.

When the automatic bogie, on which the container is
placed, arrives at the connection railroad line parts 331 of
the railroad line-rotating part 33, the circular table 332
of the railroad line-rotating part 33 1s rotated such that
the circular table 332 is level with the loader 51. At this
time, the loader driving part 55 of the loader 51 1is
operated according to the control of the central controlling
unit. As a result, the moving bogie 53 is moved along the
loader frame 52 so that the moving bogie 1s positioned above
the container.

When the moving bogie 53 1s positioned above the
container, the plurality of holder parts 54 are moved

downward so that the container can be held by means of the

holder parts 54. Subsequently, the holder parts 54 are moved
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5 the trailer is held by means of the holder parts, and then the container

is loaded onto the automatic bogie. FIG. 15 is a front sectional view

schematically showing a stacking unit according to a first preferred

embodiment of the present invention, and FIG. 16 is an 10 enIarged’ﬁeV{PN 2006

in part, of the stacking unit shown in FIG. 15. As shown in FIGS. 15 and

16, the stacking unit 20 comprises: a tower-shaped steel-frame body 21,
upazage 22nwovablie uperd any dowrward irethetsieel-framedody2t; athe

15 traveler 23 attached to the cage 22 such that the traveler can be
comevedcHorizont&y; liftiiy Pafis 2 forenévingthe - cage 22 upward or

downward; and locking parts 25 for locking the cage 22 at a

prede@%ﬂné@%o&%ga$B%E|f|é§llyt@Pf§§te%‘Pfréﬁ?e 56y 24n§r terminal

constructed 20 in a mylti-storied structure such that the steel-frame body

PYh A3 hiudlity Of sthlRingEharibers 51 LaBfted Htein: T é:é)éﬁéﬁa%ﬁﬁ]
ber,211 h | rails 212. f th
PR et oa F el e i ch P e 1 oA Bxaendnd £hen
th\ée@Sﬁu%PﬁQ’!eei% the, 2R stagking EH@”@S{%ﬁéﬂtlé?’HD% SUN 2005 A

plurality of containers C are moved upward or downward through the

liting ehannel 213 aqfdhe steghframpe hady 21 sq thatthe containgrseantally
be stacked into the stacking chambers 211, respectively.

showing a stacking unit according to a first preferred
embodiment of the present invention, and FIG. 16 1is an
enlarged view, 1in part, of the stacking unit shown in FIG.
15.

As shown in FIGS. 15 and 16, the stacking unit 20
comprises: a tower-shaped steel-frame body 21; a cage 22
movable upward and downward in the steel-frame body 21; a
traveler 23 attached to the cage 22 such that the traveler
can be moved horizontally; lifting parts 24 for moving the
cage 22 upward or downward; and locking parts 25 for locking
the cage 22 at a predetermined position.

Specifically, the steel-frame body 21 1is constructed
in a multi-storied structure such that the steel-frame body
has a plurality of stacking chambers 211 defined therein. 1In
each stacking chamber 211 are disposed horizontal rails 212.
In the center of the steel-frame body 21 1is defined a
lifting channel 213, which extends vertically between the

stacking chambers 211.
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5 The traveler 23 is moved to the stacking chamber 211 along the

horizontal rails 212. Each of the lifting parts 24 comprises a hydraulic

motor 241, a driving pulley 242, and wire ropes 243. The cage 22’d|§

connected to the wire ropes 243 so that the cage 10 can be move JUN 2006

upward or downward along the lifting channel 213 by means of the lifting

parts 24. The lower part and both side parts of the cage 22 are opened.

The cageruisa pidvidedat bethrdidésof she Gpenad lowerpalt therepfd or

with horizontal rails 221, which correspond to the horizontal 15 rails 212
dognierstadking eBambEE 2 11 A< it GiviRG phlleys242farkhdtatéd fdtht rame

the rotation of the hydraulic motors 241, the wire ropes 243 are_ wound or

PoGwothd ®ith thedEsultitRat B8 E8489%Ss MovedBpwiird Oftbwiiard the

along the lifting channel 213. 20 Consequently, the traveler 23, which is in
St 905#&%&&&1Sth ! drizro%?gler%ﬂ?g';]lyvvhile being disposed below

the cage, is also moved,ypward or downward. The_traveler 23 movabl
dispoggc? or% %ﬁé’ ﬁ%%ér gzuyﬁfaég ol??ﬁgﬁ\gﬁgon gleraifs%f%llsn O\%én%aé’r 211

al%%gzoc'ﬁ@”%épfgotﬁga%S horizontal yails 221. Consequently, the traveler
23 is 54 1 0 JUN 2006 smoothly shifted onto the horizontal rails 212 of the

stacking.ghamber2ld. Thercage 22)isstopped atthgpasition wherg theuiic

horizontal rails 212 precisely correspond to the horizontal
motor 241, a driving pulley 242, and wire ropes 243. The
cage 22 is connected to the wire ropes 243 so that the cage
can be moved upward or downward along the lifting channel
213 by means of the lifting parts 24. The lower part and
both side parts of the cage 22 are opened. The cage 22 is
provided at both sides of the opened lower part thereof with
horizontal rails 221, which correspond to the horizontal
rails 212 of the stacking chamber 211.

As the driving pulleys 242 are rotated with the
rotation of the hydraulic motors 241, the wire ropes 243 are
wound or unwound with the result that the cage 22 is moved
upward or downward along the lifting channel 213.
Consequently, the traveler 23, which is in rolling contact
with the horizontal rails 221 while being disposed below the
cage, 1s also moved upward or downward.

The traveler 23 movably disposed on the upper surface

of the horizontal rails 221 is moved horizontally along the

horizontal rails 221. Consequently, the traveler 23 1is
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5 rails 221 and then properly moved upward or downward by means of
the hydraulic motor 241. The traveler 23 comprises: a horizontal driving
part 231 disposed below the cage 22 such that the horizontal drivir:(}g3 p‘%h 200
231 can be moved horizontally along the horizontal rails 10 221; and b
holder parts 232 disposed vertically to the horizontal driving part 231 for
engaging in or disengaging from holes H formed at the upper surface of
srthetdonfaineh Cf Tdwe horizantaltdrving@artz23t edmprisés:sa n2did body the
231A disposed below the cage 22; a plurality of driving 15 rollers 231B
s trotatably ¢ispobed af both sides of the main body 231A such that the
driving rollers are placed on the horizontal rails 221 while being in rolling
contadiiRith@REShofizonta rafisEEEnd & diVifig MRTdr2PIC s8ersly the
fixed to the majn body 231A for driving the driving rollers 231B. 20 The
hofd7aBF23 i Md%@né’ﬁﬁcﬁéﬁﬁntﬁpﬁf@%ﬁnﬁna(?hetHSriﬂ?rﬁéIZ%Eal

212 by means af the horizontal driving part 231 while the holder parts
F303 TR A Mo B AN e R o tHORBIEEE DY
formegfatttgg u grggr.f C%o{ he gthainer C such that the container is

e E??:onnected toet%eatravlger 8r 'E%re container is disconnected 55 13 JUN

2006 fram the rayeler Sopsepuantly: the tiaveler g2 stacks {hg confaiper 531
C into the stacking chamber 211 while holding the container or removing
ditbssmainen Gframdhe-gtacking chamben2l. the horizontal driving
part 231 can be moved horizontally along the horizontal rails
221; and holder parts 232 disposed vertically to the
horizontal driving part 231 for engaging in or disengaging
from holes H formed at the upper surface of the container C.
The horizontal driving part 231 comprises: a main body
231A disposed below the cage 22; a plurality of driving
rollers 231B rotatably disposed at both sides of the main body
231A such that the driving rollers are placed on the
horizontal rails 221 while being in rolling contact with the
horizontal rails 221; and a driving motor 231C securely fixed
to the main body 231A for driving the driving rollers 231B.
The traveler 23 is moved along the horizontal rails 221
and the horizontal rails 212 by means of the horizontal
driving part 231 while the holder parts 232 of the traveler 23
are engaged into or disengaged from the holes H formed at the

upper surface of the container C such that the container is

connected to the traveler or the container 1s disconnected
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5 Each of the holder parts 232 comprises a hydraulic cylinder P and a
hook A. The hook A is inserted into the corresponding hole H of the
container C by means of the hydraulic cylinder P, and is then rotated.sq
that the hook is caught in the hole H. Consequently, the container% isJUN 2006
held. 10 The reverse operation is also possible. In this case, the
container C is released. The holder part, which is used to move the
froontainer Crwhide dolding tnes egntainteryC, ishwellt kavahe Thé8lockirg ks the
parts 25 securely lock the cage 22 at a 15 predetermined position, i.e., at
Cotheapdsitiorfwhaieotheleight of fia toiFomtariaild P12 i ile sthekidgng  the
chamber 211 is equal to the height of the horizontal rails 221 of the cage
copbacpRgeqiéntly StheVddlE 2248 lodkdutat e predetérifed 20 padigi 1ng
by means of the locking parts 25. In addition, the locking parts 25
chgfibqdately'support the center of gravity of the container when the
traveIEr 23 is @QVEQ anHg ltgg horizontal r%sz 221 for effectivelg}/

preveRifing collision 5f the containBrwith thie Apparatas which oufty drautic

cy%ﬁ%lge\%hep the £5 coptainer £ is af’ﬁ‘é"“%&%@”ﬁd dye E%@&%%ﬂ%g?fggo the

e 56 12 JUN 2006 center of gravity of the container. Each o ing

coRRAS 23 PMPrisgs pecylindgrrod pprotruded, oywardly friam the.cage 22 tne

such that the cylinder rod is securely inserted in a corresponding hole
hytormediat thelinder P, and is then rotated so that the hook is
caught in the hcle H. Consequently, the container C is held.
The reverse operation is also possible. In this case, the
container C is released. The holder part, which is used to
move the container C while holding the container C, is well
known.

The locking parts 25 securely lock the cage 22 at a
predetermined position, i.e., at the position where the height
of the horizontal rails 212 of the stacking chamber 211 is
equal to the height of the horizontal rails 221 of the cage
22.

Consequently, the cage 22 is locked at the predetermined
position by means of the locking parts 25. 1In addition, the
locking parts 25 adequately support the center of gravity of
the container when the traveler 23 1is moved along the
horizontal rails 221 for effectively preventing collision of

the container with the apparatus, which could occur when the

container C is abruptly inclined due to the change of the
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5 steel-frame body 21, although each of the locking parts 25 may
comprise one of other proper locking means. Along the lifting channel 213
are vertically disposed a plurality of guide rails 214. To the outside of tge
cage 22 are rotatably attached a plurality of rollers 222 such that 10 t?1 JUN 2006
rollers 222 are in contact with the guide rails 214. The rollers 222 are
moved vertically along the guide rails 214 while being guided by means
ceoftihe guidgrais 2¥4oAstangesohtthercage 22 is properly guided when
the cage 22 is moved upward and downward. 15 As described above, the
stackiRg<acikity haba shepld nstrueduresvithba seialrareasvhile peHbrgmiy rod
a precise operation. Consequently, a great number of containers C can
Prpé Basiy stabke@ Bitd ther STCKiRG faeiff. FG. 3758 a Sitid seietisnalylinder
view schematically showing 20 the stacking unit of FIG. 15, and FIG. 18
rod dfefRIYEE Wel it paftdof thestackhg At erbRnin FIcf a7mad at the

shawn in FIG, 17, the upward/downward movement of the cage 22 is
RIS A 5 M TR I, Giie "G o7 SACH o A& bive?® ™2y

ropes 243 wound on the driving pul 242 which is driven by means
P ha b B § C%S‘%o@

X carns. . .
ydraulic motor , IS UN connected to either side of

the upper,endigfdhe cage 22 via, anddienulley,l. apd the ofherend oboseq a

each of the wire ropes 243’is provided in the steel-frame body 21 while
p1ReIRg i egnnected toia balance weight Bro the outside of the cage 22
are rotatably attached a plurality of rollers 222 such that
the rollers 222 are in contact with the guide rails 214. The
rollers 222 are moved vertically along the guide rails 214
while being guided by means of the guide rails 214. As a
result, the cage 22 is properly guided when the cage 22 1is
moved upward and downward.

As described above, the stacking facility has a simple
structure with a small area while performing a precise
operation. Consequently, a great number of containers C can
be easily stacked onto the stacking facility.

FIG. 17 is a side sectional view schematically showing
the stacking unit of FIG. 15, and FIG. 18 is an enlarged
view, in part, of the stacking unit shown in FIG. 17.

As shown 1in FIG. 17, the upward/downward movement of
the cage 22 1is achieved by means of the wire ropes 243. One

end of each of the wire ropes 243 wound on the driving pulley

242, which 1s driven by means of the hydraulic motor 241, is
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5 Specifically, the wire ropes 243 each having one end thereof connected

to the cage 22 and the other end thereof connected to the balance weight

B are wound or unwound as the driving pulley 242 is rotated by means,of

the hydraulic motor 241. As a result, the upward/downward movemeﬁtﬁof‘wN 2006

the cage 10 22 is achieved. As shown in FIG. 18, the driving rollers 231B

are connected to each other by means of a gear and a chain. The gear
cofon e deving refiere231:B dre efigdded withehe gedr of thédriviagamétor via

231C such that the gear for the driving 15 rollers 231B can rotated relative
anoitfié it b e driviit niéer 23her Thetrafeler2 idispbSed if theropes

cage 22, and the driving rollers 231B are disposed on the horizontal rails
24521 Mnil@Beiigifroliny cohtact WiitthetRafzontaPriils 221, 3ile being

Conse uent%?/, th%:j'g}aé 22 is moved according to the operation of the
CO&W% ofo? 231 ?gra‘ﬁﬁ/l,qlh% cBhtainer C held by means of the

holder, acr:tlsle%Z ﬂovidet at thwelggve]_lgr és WM% thee %%ntaﬁg%r. Cis one end
Iateralﬁ}g) gisposea so'that the container ¢an be moved iAto the ég%tac]ﬁlng

th%?erc%ﬁggggéga%%e @ﬁel OCABQI ZQQBaEg;. t‘:IT?eiS 8‘55@ Sgﬁgon@}]lereof

view of a cage of the stacking unit according to the first preferred
cHmbedimentofithe present invgptignshewing thal the cagedsmevef as the

upward and downward, FIG. 20 is an enlarged view, in part, of the
driving pulley 242 is rotated by means of the hydraulic motor
241. As a result, the upward/downward movement of the cage
22 1is achieved.

As shown in FIG. 18, the driving rollers 231B are
connected to each other by means of a gear and a chain. The
gear for the driving rollers 231B are engaged with the gear of
the driving motor 231C such that the gear for the driving
rollers 231B can rotated relative to the gear of the driving
motor 231C.

The traveler 23 1is disposed in the cage 22, and the
driving rollers 231B are disposed on the horizontal rails 221
while being in rolling contact with the horizontal rails 221.
Consequently, the cage 22 1is moved according to the operation
of the driving motor 231C.

Preferably, the container C held by means of the holder
parts 232 provided at the traveler 23 while the container C is

laterally disposed so that the container can be moved into the

stacking chamber a short distance.
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5 cage of the stacking unit according to the first preferred embodiment of
the present invention showing that the cage is locked, FIG. 21 is
enlarged view, in part, of a traveler of the stacking unit accordingét]gqh'éUN 2006
first preferred embodiment of the present invention showing that 10 the
traveler is moved horizontally, and FIG. 22 is an enlarged view, in part, of
the stacking unit according to the first preferred embodiment of the
presehf invertionishowingthat a sentaivecis statked omto ¢hewstaeking the
unit. When the container C is introduced into the inside of 15 the

st aelel-RAmEBodyR Lol ik lowvek partioftRe liRirRf ehaffelPaapynent of
means of the bogie, as shown in FIG. 19, the cage 22 is lowered, and

Eheh eR OIS the Coiftainer € Whitd 1oing PricedXbov8 Ihe &ontdmere wpward

through the insertion of t&e holder parts 232 of the cage 22 into the holes
nf] G50 Bomther ok s fie CIALTE Top a3 ard Aiflel'sodint-"
the cage 22.can be
cage o e C

oved up ard. Consequently, the container C is
o ot o adonk ol o icluiia et 1N LISl

emBR9A fe DY eans of the.halder paus 232,45 é%ﬁﬁﬁ%“f@ﬁa@ ttE%é‘péé’él‘&@ is

movement of the container 59 1 3 JUN 20U6 C along the lifting channe
10233 by meansqtthe cage 22, as, ShowniRyEIS. Qe cage 2248, of a

stopped at one side of the stacking chamber 211 where the container C
trisielherstacked.t Ak this timex the cage 22 is seedtely legked do thewsteeki rst
preferred embodiment of the present invention showing that
the traveler is moved horizontally, and FIG. 22 is an
enlarged view, 1in part, of the stacking unit according to
the first preferred embodiment of the present invention
showing that a container is stacked onto the stacking unit.

When the container C 1s introduced into the inside of
the steel-frame body 21, i.e., the lower part of the lifting
channel 213 by means of the bogie, as shown in FIG. 19, the
cage 22 1is lowered, and then holds the container C while
being placed above the container C through the insertion of
the holder parts 232 of the cage 22 into the holes H of the
container C.

At this time, the wire ropes 243 are pulled so that
the cage 22 can be moved upward. Consequently, the container
C 1s moved upward along the 1lifting channel 213 while being

connected to the cage 22 by means of the holder parts 232.

In the course of the upward movement of the container
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5 frame body 21 by means of the locking part 25. As a result, the
horizontal rails 212 of the stacking chamber 211 are level with the
horizontal rails 221 of the cage 22 such that horizontal rails 212 of the

stacking chamber 211 correspond to the horizontal rails 221 of the 103 JUN 2006

cage 22. As the driving rollers 231D are moved along the horizontal rails
221 and the horizontal rails 212 while the cage 22 is locked with the
C eperatioitlof theldriving nebten231C; as shownsirBIG 21 e tranvader223  as
is moved 15 horizontally along with the container C held by means of the
shRykiel Patd 832 28nd S thefidstRitohed tn fHeosReRingt clkarmbsrigiel.of the
While the container C is positioned in the stacking chamber 211 as
s tRE&Cibe FRFTREThe holddr Pafts 882 &7 8B HGVed dofnvardSo Fiaicked -

the container C is placed on the bottom of the stacking chamber 211.
ARG ot 1HE hOMEF (aPR23 ars Seaatad o e Contdiner EAS teel-

shown in FIG. 22, the drivin r 231 is rotated reversely while the
frﬁg]l%eg%gﬁs%%zg gremseéapnasra e%q%rtgren t %C%é%%n%ﬁer%fﬁxs a result, the

travelgr, 23 is, moved to itg 60 3.JUN,2006 ariginal positiopaalepa.the oy ;g

horizontal rails 212 and the horizontal rails 221. The above-described
chiRkgcedureis capriediautdo stack, thecontainer,Ginthe stacking chamber e

211. In order to
cage 22 such that horizontal rails 212 of the stacking
chamber 211 correspond to the horizontal rails 221 of the
cage 22.

As the driving rollers 231B are moved along the
horizontal rails 221 and the horizontal rails 212 while the
cage 22 1is locked with the operation of the driving motor
231C, as shown in FIG. 21, the traveler 23 1is moved
horizontally along with the container C held by means of the
holder parts 232, and is then positioned in the stacking
chamber 211.

While the container C is positioned in the stacking
chamber 211 as described above, the holder parts 232 are
moved downward so that the container C 1is placed on the
bottom of the stacking chamber 211. After that, the holder
parts 232 are separated from the container C.

As shown in FIG. 22, the driving motor 231 is rotated

reversely while the holder parts 232 are separated from the

container C. As a result, the traveler 23 is moved to its
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5 remove the container C from the stacking chamber 211, the

above-described procedure is carried out reversely. FIG. 23 is a front

sectional view, in part, showing a stacking unit according to a second

preferred embodiment of the present invention, and FIG. 24 is a frdr@ JUN 2006

sectional 10 view, enlarged in part, showing the stacking unit according

to the second preferred embodiment of the present invention. As shown
oringEIGS. 28@ntdtd4 theastacking: bait dfcthe present imehntion Rd<a lifting the

part 24 disposed along the lifting channel 213 for moving the cage 22
hogpward et Imddwnwatd. The lifting part 24 comprises: a lower fixed

cylinder 244 fixed to the lower end of the lifting part; a lower actuating

rod 248 fo¥aBESaTarFoPEOWRWARF AR IGWerCfikéd @Flirtiet 282; difack

upper moving cylinder 247 formed 20 integrally to the upper part of the

EhRwEPRERMRNG rdd 245 blieh that e UBper MOKRg cylinder caf b@rder  to

reJoved upward or. downwayd along with the Jowey actuating fod 245,900
an "upper acttiating rod 248 movable tpward or dowrwardin the uppef

anffPuingeuinder 244, Beteen e lner fed eylipder 22,244 gnd the

ower actuating rod 245 is defined a first 61 1 3 JUN 2006 exfernal
channej}246,and hetweepdhe Upper maving 9¥|Q§J,eri%47£%% thespReng o

actuating rod 248 is defined a second external channel 249. Through the

steRmMengf theileweraeivating red 245 isecond preferred embodiment of
the present invention, and FIG. 24 1is a front sectional
view, enlarged in part, showing the stacking unit according
to the second preferred embodiment of the present invention.

As shown in FIGS. 23 and 24, the stacking unit of the
present invention has a lifting part 24 disposed along the
lifting channel 213 for moving the cage 22 upward or
downward.

The lifting part 24 comprises: a lower fixed cylinder
244 fixed to the lower end of the 1lifting part; a lower
actuating rod 245 movable upward or downward in the lower
fixed cylinder 244; an upper moving cylinder 247 formed
integrally to the upper part of the lower actuating rod 245
such that the upper moving cylinder can be moved upward or
downward along with the lower actuating rod 245; and an
upper actuating rod 248 movable upward or downward 1in the

upper moving cylinder 247. Between the lower fixed cylinder

244 and the lower actuating rod 245 1is defined a first
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5 defined a first central channel 245C, and through the center of the
upper actuating rod 248 is defined a second central channel 248D. The
first central channel 245C communicates with the first external channel
246 via a first internal channel 245E, and the second central chaiin&lJUN 2006
248D 10 communicates with the second external channel 249 via a
second internal channel 248E. At the lower part of the first internal
exgteanriel 245Eris¢drmibtioa firstdbwertinket 245D andrst thevpnergpartydfinder
the second internal channel 248E is formed a second lower inlet 248C. At

2%he apperpart ORERSIS MSHiMErRY cepfel 2USE isforirdd BSiifst apfgcond

outlet 245F, and at the upper part of the second internal channel 248E is
eXorhiedla SBEHRE Lppéroutiet 248F. The second upper outlet 248F is
closed. At the upper part of the lower fixed_ cylinder 244 is 20 formed a

first uppECIRFEL 2448, \ﬁﬁf&he&nﬂﬁurﬁggteéwfﬁlrthéjl%ﬁgf‘&@?nﬂgﬂa% is
dée A:‘L%e%pdaatﬁygsﬁp%%ggﬁ?c%a%%%ﬁr P er Cé’{lL ?%héé')é{ﬁrlfo{mg 42 ter

second upperin communicate’s wi d extérna

ofChé@Qe'ugéQrT%%fé@&&‘Pﬁi?f ipled Zé‘ﬁ? of éh%@%ﬁ%'&%e‘! CYnder 25 286k a1

is connected to an external fluid tank (not shown) 62 1 3 JUN 2006

cHRRING:3 Bydraulic,pump via a fikst SURPIY BiRg 2e9- THEsArSLURRGh i cates
outlet 245F of the lower actuating rod 245 is connected to the second

wilppet et 24¥Awof thecuppenmaeviagneylinder 247 via aase¢erd sUplternal
pipe 251 such that the

channel 245E, and the second central channel 248D
communicates with the second external channel 249 via a
second internal channel 248E. At the lower part of the first
internal channel 245E is formed a first lower inlet 245D,
and at the lower part of the second internal channel 248E is
formed a second lower inlet 248C. At the upper part of the
first internal channel 245E is formed a first upper outlet
245F, and at the upper part of the second internal channel
248E is formed a second upper outlet 248F. The second upper
outlet 248F is closed.

At the upper part of the lower fixed cylinder 244 is
formed a first upper inlet 244B, which communicates with the
first external channel 246, and at the upper part of the
upper moving cylinder 247 is formed a second upper inlet
247RA, which communicates with the second external channel

249. The first upper inlet 244B of the lower fixed cylinder

244 1s connected to an external fluid tank (not shown)
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5 first upper outlet 245F of the lower actuating rod 245 communicates

with the second upper inlet 247A of the upper moving cylinder 247. The

first central channel 245C of the lower actuating rod 245 commurjcatggy 2006

with the second central channel 248D of the upper actuating rod 248.

The first and 10 second central channels are connected to the external

fluid tank (not shown) including the hydraulic pump. The lower end of the
irlowed fined xylindera2ddiis seourelyisuppofteddly means of aillpwep fldnge The

244A, and the upper end of the lower fixed cylinder 244 is closed by
fimeansDof adistifsper $topperf244@: Shnitedy, #wtuppemnendrofdtheds 1is

upper moving cylinder 247 is closed by means of a second upper stopper
COPFR TRkl Ioweritt FRFRP OB Raving et fitdt Uppef flaRge 2ABAsMOVing

inserted throu79h the center of the lower fixed cylinder 244, and the upper
CYAHBE g rod 20 243 havimg s Sedort Bpder fRrGE 2481 is ikdiedhat the

through the cente cglinger 247. At the lower end of

. fth [
£ ltﬁ%ﬁow%?%%fuat?ﬁléc r?oe 2642%5 %r)rr:]ﬁ%:jma% ﬁrst pié)t"(%ﬁrm%g,C BR4 Htthei6Wer 2 45

doft ' d 248 is f d [ 8B. 25
TR bt 550, tne <ccan SHBOy pr 351, 64 13 JON 306 P
nde.fifstdternalchannel 2458 of the lower agualing £ad 243, apgiRe ¢ tne

second internal channel 248E of the upper actuating rod 248 are

1 &%}St%@%%@{@th;%éhez@@%@ﬁmﬂﬁrﬂ%%%pu@fkmr%@ thedirstisurpY ral
pipe 250 and the

channel 248D of the upper actuating rod 248. The first and
second central channels are connected to the external fluid
tank (not shown) including the hydraulic pump.

The lower end of the lower fixed cylinder 244 1is
securely supported by means of a lower flange 244A, and the
upper end of the lower fixed cylinder 244 is closed by means
of a first upper stopper 244C. Similarly, the upper end of
the upper moving cylinder 247 is closed by means of a second
upper stopper 247B. The lower actuating rod 245 having a
first upper flange 245A is inserted through the center of
the lower fixed cylinder 244, and the upper actuating rod
248 having a second upper flange 248A is inserted through
the center of the upper moving cylinder 247. At the lower
end of the lower actuating rod 245 is formed a first piston
245B, and at the lower end of the upper actuating rod 248 is
formed a second piston 248B.

The first supply pipe 250, the second supply pipe 251,
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5 second supply pipe 251 is equal to the amount of fluid supplied through

the first internal channel 245E of the lower actuating rod 245 and the

second internal channel 248E of the upper actuating rod 248. The, er'$1d l??tl 9005
the first upper stopper 244C of the lower 10 fixed cylinder 244 exté déJ
downward such that the end of the first upper stopper 244C of the lower

fixed cylinder 244 blocks approximately the upper half of the first upper

trletr 244B of the: lovuer fixed aylinderZ44. similaily, thewend afctheating rod
second upper stopper 247B of the upper moving cylinder 15 247 extends

2 downwakd syueke thatiherend of the-segond uppee 1Stopper24@B ofthe upper
upper moving cylinder 247 blocks approximately the upper half of the

acsecond wpperinle? 237 Auaf theoupperanowihg sytihder 247. Theefirstnount of
piston 245B of the lower actuating rod 245 is spaced from the lower end

£ i 20 teliverdixed ylingsr 24hdy §idistanceugorasppadiag #P0 and the
approximately the lower half of the first upper inlet 244B of the lower fixed

seyfiRder SUEPSiMIIBAPIhe’secord pidfBif248B°0f tHeeuppBrEsthating rdd uid
248 is spaced from_the lower_end of the upper moving cylinder 247 by a

S 68 25 S0 BSbnGING to it bimBth e lowWSH R tHe Sboofid  the

64 1 3 JUN 2006 upper i? t 247A of the upper moving ¢ rIi?r%%er 47. T
S Iy AL e NS e g A BT

o gg\grrc\% gj%l:%yg %gz%l:é;@%isrrg&atg%/_ supported by means of a bracket

The end of the first upper stopper 244C of the lower
fixed cylinder 244 extends downward such that the end of the
first upper stopper 244C of the lower fixed cylinder 244
blocks approximately the upper half of the first upper inlet
244B of the lower fixed cylinder 244. Similarly, the end of
the second upper stopper 247B of the upper moving cylinder
2477 extends downward such that the end of the second upper
stopper 247B of the upper moving cylinder 247 blocks
approximately the upper half of the second upper inlet 247A
of the upper moving cylinder 247. The first piston 245B of
the lower actuating rod 245 is spaced from the lower end of
the lower fixed cylinder 244 by a distance corresponding to
approximately the lower half of the first upper inlet 244B
of the 1lower fixed cylinder 244. Similarly, the second
piston 248B of the upper actuating rod 248 is spaced from

the lower end of the upper moving cylinder 247 by a distance

corresponding to approximately the lower half of the second
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5 connected a wire rope 256 via the driving pulley 255. To the bracket
254 of the driving pulley 255 are mounted guide rollers 252, which are
moved along guide rails 253 while being in rolling contact with the I(J]iade

rails 253. The guide rollers 252 are arranged in pairs in an upper a JUN 2006
lower 10 arrangement. FIG. 25 is a front sectional view, in part, of the
stacking unit according to the second preferred embodiment of the

uppresent invention shewing thatdpe stagking ynit s imeved pipward, and
FIG. 26 is a front sectional view, in 15 part, of the stacking unit according
to thesecond psefestedl eppkodimeatgbthe4qarsertt inventigrpshiowioguating
that the stacking unit is moved downward. As shown in FIG. 25, a fluid is
rosupplied tkroaighathbefirst celmtial ichmnpell 245C 0% the lowierractsatimgceothbly
245. 20 The fluid supplied through the first central channel 245C of the
suleiwertastualifig rerb245 isfyuidedtoathlealippébactuatify rode248alyudy 1s
the upper moving cylinder 247 so that hydraulic pressure is applied to the
conppetRfoving BIIRdEPERA 72 25 Ad @ resdit, thé ligperittdding’rod- 248 ¢s the
moved 65 1 3 JUN 2006 upward in the u ier maving cylinder 247. When

Prafek&dcond pisfth 2488 of thedpfer & filg %%152_4§¥§caﬂ8Hf15§fheguide
<o SO 4T o gt o0 OMOeL 247, AR es
in rolling contact with the guide rails 253. The guide
rollers 252 are arranged 1in palrs in an upper and lower
arrangement.

FIG. 25 is a front sectional view, 1in part, of the
stacking unit according to the second preferred embodiment
of the present invention showing that the stacking unit is
moved upward, and FIG. 26 1is a front sectional view, 1in
part, of the stacking unit according to the second preferred
embodiment of the present 1nvention showing that the
stacking unit is moved downward.

As shown in FIG. 25, a fluid is supplied through the
first central channel 245C of the lower actuating rod 245.
The fluid supplied through the first central channel 245C of
the lower actuating rod 245 is guided to the upper actuating
rod 248 through the upper moving cylinder 247 so that
hydraulic pressure 1is applied to the upper moving cylinder

247.

As a result, the upper actuating rod 248 1is moved
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5 Consequently, the upper moving cylinder 247 is moved upward. As the
upper moving cylinder 247 is moved upward, the lower actuating rod 245
integrally connected to the upper moving cylinder 247 is also moved
upward in the lower fixed cylinder 244. In this way, the lifting operafich &N 2006
carried 10 out. At this time, the second supply pipe 251 disposed
between the lower actuating rod 245 and the upper moving cylinder 247

uphate0 mevedhupwasge Whesthefluielis diseharged throughethe firt  second
central channel 245C of the lower actuating rod 245, as shown in 15

piEKan2&; 4k loyer aetuaingenoda24hisunoyed-dawpward first.alhgtowsy the
end of the lower actuating rod 245 does not contact the lower end of the

selowet fixpgdeylinder@4d; i.84 7thedéwehendipbtiie lower agtuatihgrdd 24847,
is spaced apart from the lower end of the lower fixed cylinder 244, and

a thiel20 figid fe fifted irbthegap betviser-the [oRiReeniBithe Ielkinder 247.
actuating rod 245 and the lower end of the lower fixed_ cylinder 244.

CopsRsEGUERLEy, tHe RWERRTUSRTGRSH 45 i Ardvet dowswar e HRHE Td -
fluid is discharged. The fluid is sueppli d to the first upper inlet 244B_ 25

Asthiditigh e sCEUpPY pipé 286 Srhe Slippligd RGid Hasded®s 1 35t tower

“hiAhal EnahAg) 245 OYBUGH e Frot WA il 228D o e s w03
rou e first'fower “inlet 245D of the fower
o3 : 9245, giteL Al the, Jllf! s gided o fhe serand 2upalY PIRS xeq
cylinder 244. In this way, the lifting operation is carried
out. At this time, the second supply pipe 251 disposed
between the lower actuating rod 245 and the upper moving
cylinder 247 is also moved upward.

When the fluid is discharged through the first central
channel 245C of the lower actuating rod 245, as shown in
FIG. 26, the lower actuating rod 245 1is moved downward
first. The lower end of the lower actuating rod 245 does not
contact the lower end of the lower fixed cylinder 244, i.e.,
the lower end of the lower actuating rod 245 1is spaced apart
from the lower end of the lower fixed cylinder 244, and the
fluid is filled in the gap between the lower end of the
lower actuating rod 245 and the lower end of the lower fixed
cylinder 244. Consequently, the lower actuating rod 245 is
moved downward when the fluid is discharged.

The fluid 1s supplied to the first upper inlet 244B

through the first supply pipe 250. The supplied fluid passes
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5 first upper outlet 245F connected to the second supply pipe 251. The
fluid guided to the second supply pipe 251 is guided to the second
external channel 249 through the second upper inlet 247A of the uppe

moving cylinder 247. The fluid 10 guided to the second external channé‘l 3 JUN 2008

249 is guided to the second internal channel 248E through the second
lower inlet 248C of the upper actuating rod 248. The fluid is retained in

trtheuzgconddntemal channel 248E hecavse the geconguppes ogtleh 2485 ded
of the upper actuating rod 248 is closed. 15 Consequently, a hydraulic

toforeenis apphed tonther fiest pistem245B o1 tie lowesagtuating rad 245 firstwer
with the result that the lower actuating rod 245 is moved downward. As

inthetowép actuating cod 24&:1s moved downweard, #duppéfmevinghat, the
cylinder 247 integrally connected to the 20 lower actuating rod 245 is also

flwbded downwerf! At thetdzenes ¢inreidhe uppévachdaing4bd 24Brisuatdo the
moved downward by means of a hydraulic force applied to the second

figistonBASE oF'ihe Bppertadiusmiyg fsd 248 MGt 27 isadmid seeieral pire

view schematically 25 showing a stacking unit according to a third
25|r}referred 67 1 0 JUN 2006 embodiment of the present invention, FIG. 28

S g B A GG oo o 1
guﬁgé£%x)tbe second external channel 249 through the second
upper inlet 247A of the upper moving cylinder 247. The fluid
guided to the second external channel 249 is guided to the
second internal channel 248E through the second lower inlet
248C of the upper actuating rod 248. The fluid is retained
in the second internal channel 248E because the second upper
outlet 248F of the upper actuating rod 248 is closed.

Consequently, a hydraulic force 1is applied to the
first piston 245B of the lower actuating rod 245 first with
the result that the lower actuating rod 245 1is moved
downward. As the lower actuating rod 245 is moved downward,
the wupper moving cylinder 247 integrally connected to the
lower actuating rod 245 is alsoc moved downward. At the same
time, the upper actuating rod 248 is also moved downward by
means of a hydraulic force applied to the second piston 248B
of the upper actuating rod 248.

FIG. 27 1is a front sectional view schematically

showing a stacking unit according to a third preferred
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5 As shown in FIGS. 27, 28 and 29, the stacking unit of the present
invention comprises: a steel-frame body 21, constructed in a multi-storied
structure, having a plurality of stacking chambers 211 disposed at both
sides thereof; and a lifting channel 213 defined in the steel-frame ﬂo%ydﬁﬂ 2006
10 while extending vertically between the stacking chambers 211. The
stacking unit further comprises: a cage 22 movable upward and
endiyvnwardaleng tie:lifing ebannalRishby sgansTof liftigg partsi24.dhearged
cage 22 having a traveler 23 15 mounted therein; horizontal rails 221
viraeuntedde thg cage rsuchithatthe tFaveler 23 can badnoverGhorizontallys a
along the horizontal rails 221; horizontal rails 212 disposed in the
1 tgéking chabes2ttiamd ocking parts 26Hemekirgl the cagle®2 aa  the
predetermined position, i.e., the position 20 where the horizontal rails 221
sta@rehevesl With thehofiZéntal Yails 212. Each of the locking parts 25
comprises: a movable Iockingoj%o/art 251 movable outward from the cage

22 sudPthAP B etfd df e movable“focRiRY patt 251 8arPba préfddédiit of
th25 and a Iockingiinsgrtion part 252, in whic:_h the protruded end 68 1 3 o1

FINIGOEOf the MovabIe Bcking art 281 is scufel§ frserfedl The> Y '
el P g onpre A sghaing o A T .
ofﬁé@géﬁﬁﬁgmghambers 211 disposed at both sides thereof; and
a lifting channel 213 defined in the steel-frame body 21
while extending vertically between the stacking chambers
211.

The stacking unit further comprises: a cage 22 movable
upward and downward along the lifting channel 213 by means
of 1lifting parts 24, the cage 22 having a traveler 23
mounted therein; horizontal rails 221 mounted to the cage
such that the traveler 23 can be moved horizontally along
the horizontal rails 221; horizontal rails 212 disposed in
the stacking chamber 211; and locking parts 25 for locking
the cage 22 at a predetermined position, i.e., the position
where the horizontal rails 221 are level with the horizontal
rails 212.

Each of the locking parts 25 comprises: a movable
locking part 251 movable outward from the cage 22 such that

the end of the movable locking part 251 can be protruded;

and a locking insertion part 252, in which the protruded end
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5 cylinder 251A,; a sliding tube 251C surrounding the insertion rod 2513
such that the insertion rod 251B can be slid through the sliding tube
251C; and a supporting bar 251D attached between the sliding tube

251C and the cage 22. The insertion rod 251B of the movable locking EJ&rtJUN 2006

251 10 is moved forward or backward such that the insertion rod 251B
can be moved from the inside to the outside of the cage 22 or from the

o foutsiderte«thp irside of they cpge 222w meanse e thel gctuating eylinder
251A. The sliding tube 251C guides the forward/backward 15 movement
of the Tsertionvedsl 251 Bowhile deipgsecarely fixeg ta thescagerbyaueans ing
of the supporting bar 251D. When the container C is moved horizontally
cyhyimgans of the nraveterdtwhitdthedngertidd rod251B ssfixedrtheod 251B
center of gravity of the container may be changed. At this 20 time, the
atifsettiof ro25 B nsated irtthe slidivd Sdise 251C! is sécureesuppdnteding
by means of the sliding tube 251C. The locking insertion part 252 .
CYeohRfiides? aliBckiRg StefiBet 2582Cattactedtorthe tpper @nbitt thesertion
stacking 25 chamber 211 corresponding to the lifting channel 213; and an _ |
r%y 1235?@N 58566 in5&Ribn (A& 2538 fdriedat ﬁ?éj?oc%(ﬁ'ﬂggmé?ﬁﬁer 585t id

for allowing the insertion rod.251 e inserted therethrough. Th
e o DS oS s e oG O] b, 2510

g insertion pa

atSOLresPending S1acking. 51i4ing tube 251C and the cage 22.

The insertion rod 251B of the movable locking part 251
is moved forward or backward such that the insertion rod
251B can be moved from the inside to the outside of the cage
22 or from the outside to the inside of the cage 22 by means
of the actuating cylinder 251A.

The sliding tube 251C guides the forward/backward
movement of the insertion rod 251B while being securely
fixed to the cage by means of the supporting bar 251D. When
the container C 1is moved horizontally by means of the
traveler 23 while the insertion rod 251B is fixed, the
center of gravity of the container may be changed. At this
time, the insertion rod 251B inserted in the sliding tube
251C 1is securely supported by means of the sliding tube
251C.

The locking insertion part 252 comprises: a locking
member 252A attached to the upper end of the stacking

chamber 211 corresponding to the lifting channel 213; and an
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5 chamber. The insertion rod 251B moved forward by means of the
actuating cylinder 251A is inserted into the insertion hole 252B. As a
result, the cage 22 is securely locked to the steel-frame body 21 in ;ﬁ]%
lifting channel 213 at the position corresponding to the stacking cha elUN 2006
211. 10 The insertion hole 252B is an elongated hole that extends
vertically. The insertion hole 252B is formed such that the width of the
inigsemiosrholeisegradualy farraseda fromrbe lowariend tadhesppersend for
of the insertion hole 2528, i.e., the width of the hole at the upper end of
althewliSimsehoniheker252B iscladgersthantthe lokameterrdfdhe tinsertianroadgh .
251B. As a result, the cage 22 can be securely locked at the position
wherelie horizekialTails 299rdréctevebwith thd horizoatal #aits22ed to  a
although the cage 22 is stopped with a slight error. 20 Consequently, the
Prestpl 22 BanYse sebRehf fseked t0fthe Sk l-fraifE UYL thearss 8fking
the locking %arts 25 each having a sim[éle structure, Whereb% smooth

ch&BBRiRg of ThE cORERTErS T isithievelP FRS "islis Erde@ionalieWrsans  of
part, of a locking 25 part of t tackjng unit according to the third , ,

AT T8 IO D RGNt s HE BRIt lort SRowiAge" Lon
that cking part is operated, and FIG. 31,is a.sectional view, i rt

hoobfethteﬁ]?oéc ing %’asft of t ggsl'%c inét ?,lll’e]it g(?&)erd%g to the” third %(:I er?é%Jq{éd ko

crmRqdiment phhe RIESENtIAVENonsROWING . iy channel 213 at the

position corresponding to the stacking chamber 211.

The insertion hole 252B 1is an elongated hole that
extends vertically. The insertion hole 252B is formed such
that the width of the insertion hole is gradually increased
from the lower end to the upper end of the insertion hole
252B, i.e., the width of the hole at the upper end of the
insertion hole 252B is larger than the diameter of the
insertion rod 251B. As a result, the cage 22 can be securely
locked at the position where the horizontal rails 212 are
level with the horizontal rails 221 although the cage 22 is
stopped with a slight error.

Consequently, the cage 22 can be securely locked to
the steel-frame body 21 by means of the locking parts 25
each having a simple structure, whereby smooth stacking of
the containers C is achieved.

FIG. 30 is a sectional view, in part, of a locking

part of the stacking unit according to the third preferred
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5 that the operation of the locking part is completed. As shown in FIG. 30,
the cage 22 is moved upward to a predetermined position corresponding
to the stacking chamber 211 where the container C is to be stacked,g%d‘J N
is then stopped. When the cage 22 is stopped, the insertion rod 251B I0 UN' 2006
is moved forward by means of the actuating cylinder 251A so that the
insertion rod 251B is inserted into the upper end of the insertion hole
emPaBmAs theotage 22 is-axetl dowwanth as showimig ke B81iibe 1ocking
insertion rod 251B is moved downward to the lower end of 15 the
painsertion doder 2828, AsradreBlt,.thecage 22 isseturaty lockiesly, in part,
Consequently, when the cage 22 is stopped with a slight error, i.e., the
ofcages22lisstioppedastiile thé hohizontdlaails 11 2 wnd-the copredpondiigy the
horizontal rails 221, along which 20 the traveler 23 is moved horizontally,

thirechat 18t wite KRR otHErc e QlgeEcaitBé PhdvetindGriar tehtheing

position where the horizontal rails 212 and the corresponding horizontal
thafis D% SRIEGENIRN BRchiiheérby i pRiAdion df ﬂ?@@l@%@ﬁed

insertion hoklle 252B, and éhus ecur%I locked. 25 FIG. 32 is g front

sectiohal VB! Th pit, SHowing a 7143 SOR2096 SaeRIRY tnit SedaRdng©

px{Q 04 preferred empodiment of e present invelion, AN EIG. 335, e

a front sectional “view, in part, 0 ing pgrt of the stad ing unit

213ccQiding tothe foughpreferredempodiment of the BIBSERAt  2ng s then
stopped. When the cage 22 is stopped, the insertion rod 251B
is moved forward by means of the actuating cylinder 251A so
that the insertion rod 251B is inserted into the upper end of
the insertion hole 252B.

As the cage 22 is moved downward, as shown in FIG. 31,
the insertion rod 251B is moved downward to the lower end of
the insertion hole 252B. As a result, the cage 22 is securely
locked.

Consequently, when the cage 22 1is stopped with a slight
error, i.e., the cage 22 is stopped while the horizontal rails
212 and the corresponding horizontal rails 221, along which
the traveler 23 is moved horizontally, are not level with each
other, the cage 22 can be moved downward to the position where
the horizontal rails 212 and the corresponding horizontal
rails 221 are level with each other by the provision of the
elongated insertion hole 252B, and thus securely locked.

FIG. 32 is a front sectional view, in part, showing a

71



10

15

20

25

5 invention showing that the operation of the locking part is completed.
As shown in FIGS. 32 and 33, the locking part 25 of the stacking unit
according to the present invention comprises: a movable locking part 251
movable outward from 10 the cage 22 such that the end of the movab@ JUN 2006
locking part 251 can be protruded; and a locking insertion part 252, in
which the protruded end of the movable locking part 251 is securely

stinseded. The movabledeckigg part25t cenmprisescan aetdatisgod8iment of
cylinder 251A mounted to the cage 22; an insertion rod 251B attached to
tHbe end ofatpiston/ractabthe aetuatirgreylinder 2bd Az stidingttube=251Cnal
surrounding the insertion rod 251B such that the insertion rod 251B can
vikevslid ithrogghrithe stidingatubleo281Cga sepportind barl2s51 B 28cdttachedanit
between the sliding tube 251C and the cage 22; and a roller 251E
agetatdblycattaehéd fo threvatid obthelinseridn SFdereB 1B Ttheolbckihg present
insertion part 252 comprises: a guide locking member 252C attached to

INREpiet eRBVItRE 5ckiRg cRRRTEEY AN @freshendifg'td ive MaRg 1S
channel 72 1 2 JUN 2006 213; and a wedge-shaped groove 252D formed
CHRNE Ytfide locking member 252C such that the insertion rod 251B is

inserted intg the. wedge;shaped gooye, 252D The (oller 351 oot s o
the stacking unit according to the present invention
comprises: a movable locking part 251 movable outward from
the cage 22 such that the end of the movable locking part
251 can be protruded; and a locking insertion part 252, in
which the protruded end of the movable locking part 251 is
securely inserted.

The movable locking part 251 comprises: an actuating
cylinder 251A mounted to the cage 22; an insertion rod 251B
attached to the end of a piston rod of the actuating
cylinder 251A; a sliding tube 251C surrounding the insertion
rod 251B such that the insertion rod 251B can bke slid
through the sliding tube 251C; a supporting bar 251D
attached between the sliding tube 251C and the cage 22; and
a roller 251E rotatably attached to the end of the insertion
rod 251B.

The locking insertion part 252 comprises: a guide

locking member 252C attached to the upper end of the

stacking chamber 211 corresponding to the lifting channel
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5 of the wedge-shaped groove 252 when the insertion rod 251B is

inserted into the wedge-shaped groove 2520. As the roller 251E is

rotated along the inclined surface of the wedge- shaped groove 252, the

cage 22 is smoothly moved. When the insertion rod 251B is insert¢@infon g5
the 10 wedge-shaped groove 252D, the insertion rod 251B is securely

locked to the guide locking member 252C while the insertion rod 251B is

2 1poperhnguided by Jaeans: pkthe weslge=shaped graomes2b2Q+AstshoOWguide
in FIG. 32, the cage 22 is moved upward to a 15 predetermined position
1cetttespondingde thestackingehambet 2thavheresthetcopntainesC ig%QB is
be stacked, and is then stopped. When the cage 22 is stopped, the
inserizoedalinaile 22F mawdded shdredage @avareiot level with the
horizontal rails 212 mounted in the stacking chamber 211 20 After the
cage 2245 sopped whilktthetopizohial Fails- 2RUsarélit ievel wikdtheurface
horizontal rails 212, the insertion rod 2513 is moved outward from the
o fcabRDyWREIRS DR IS AchEtiRgyfinder ¥53A. AB% reBSR thadbllerod 2518
. 251E contacts the inclined surface of the wedge-shaped groove 25

155315, %73 P35 JUN 2008 A TRATCIGARIG Qy FHI&? 1€ futthie? opératdd as o Le”
2SI L0 oo o 25 e oatlimored 0 R
SHQSéSH%&%%%%'égéhegﬁgyg%%e 22 is smoothly moved.

When the insertion rod 251B 1is inserted into the
wedge-shaped groove 252D, the insertion rod 251B is securely
locked to the guide locking member 252C while the insertion
rod 251B 1is properly guided by means of the wedge-shaped
groove 252D.

As shown in FIG. 32, the cage 22 is moved upward to a
predetermined position corresponding to the stacking chamber
211 where the container C 1is to be stacked, and is then
stopped. When the cage 22 is stopped, the horizontal rails
221 mounted in the cage 22 are not level with the horizontal
rails 212 mounted in the stacking chamber 211

After the cage 22 is stopped while the horizontal rails
221 are not level with the horizontal rails 212, the insertion
rod 251B is moved outward from the cage by means of the
actuating cylinder 251A. As a result, the roller 251E
contacts the inclined surface of the wedge-shaped groove

252D.
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5 rod 251E is moved downward as described above, the entirety of the
cage 22 is moved downward. As a result, the cage 22 is securely locked
while the horizontal rails 221 are level with the horizontal rails 212. In
other words, although the cage 22 is stopped with an 10 error equivhi@ndUN 2006
to the vertical length of the wedge-shaped groove 252D, the insertion rod
251B and the roller 251E are smoothly placed in the deepest region of
the wedge-shapescgreovien2b2yi means dfdhefacttaing cylindested, as
251A. Consequently, the cage 22 is securely locked at the position 15
shwhereithe Adfizontal ralls 221 ase levebwithidhle RbfiBontal rans 21121 FlGoved
34 is a front sectional view schematically showing a stacking unit
toacddrdingespfifily prefesreen ensboditent of Gigpreseabfiventiono2@ As252D
shown in FIG. 34, the stacking unit of the present invention comprises: a
Ehipiedlshaped seerfrhpie 189dy 2 havihta plardifty of tackifg insertion
chambers 211; a cage 22 movable upward and downward along a lifting

£othafie2 18 i tHE Ste AP BN Body2 £158 FayBer 23 Mdable e entirety

orjzontally 25 from the cage 22 into the corresponding stackin
o SR T B TUN 8 (S A T o) 21 s, he cage 22

s eignt-adiysfing paits, 26, disposed below the avpler 23, Jhe £a0e 2215,
movea upward or downwar along the gwée I'al?S fomounte to the

wiling changet 213 0y1meanss 210,

In other words, although the cage 22 1is stopped with an
error equivalent to the vertical length of the wedge-shaped
groove 252D, the insertion rod 251B and the roller 251E are
smoothly placed in the deepest region of the wedge-shaped
groove 252D by means of the actuating cylinder 251A.
Consequently, the cage 22 1s securely locked at the position
where the horizontal rails 221 are level with the horizontal
rails 212.

FIG. 34 1is a front sectional view schematically
showing a stacking unit according to a fifth preferred
embodiment of the present invention.

As shown in FIG. 34, the stacking unit of the present
invention comprises: a tower-shaped steel-frame body 21
having a plurality of stacking chambers 211; a cage 22
movable upward and downward along a lifting channel 213 in
the steel-frame body 21; a traveler 23 movable horizontally

from the cage 22 into the corresponding stacking chambers of
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5 of lifting parts 24, each of which comprises: a driving pulley 242
operated by a hydraulic motor 241 mounted to the upper end of the
steel-frame body 21 and a wire rope 243. The traveler 23 attached to the
cage 22 is moved horizontally along the horizontal rails 212 mounted 3t JuN 2006
both 10 sides of the inner bottom surface of the stacking chamber 211 by
means of a driving motor mounted to the traveler 23. The container C is
tHaoved atongrthenéting channel213 bydneans ehtheastacking it parts 26
constructed as described above with the result that the container C is
distackestinteiey lithstackingedrmmBer.211. in the case that another
container having a height different from the height of the
abovelhentiongd camtainér Oy slbeustaekatl ivthe deackidg ehamiserga the
spreader 262 is moved downward by means of the height-adjustirig part
Juiglsn 76 that thé toReiiméee chf beliteld. IESASEqUERIg FariotsS by means

containers C having different heights can be easily stacked in the

of5tathihgieHamBerE F1G 35 i€890ngRbdindH el tioRalFen schematically ving
wing.the stacking unit of FIG, 34, and FIG. 36 is an, 25 enlarge view,
o R o T SN S0ge AL S Eras i the
and 36, each of the height- adjusting parts, 26 comprises: a hydraulic
e e e B8 e Sa e 243.

trpreadey g62Jpounted to,the Jowes end gf a piglon rod A they, 55 moveq

horizontally along the horizontal rails 212 mounted at both
sides of the inner bottom surface of the stacking chamber
211 by means of a driving motor mounted to the traveler 23.

The container C is moved along the lifting channel 213
by means of the stacking unit constructed as described above
with the result that the container C is stacked into the
stacking chamber 211.

in the case that another container having a height
different from the height of the above-mentioned container C
is to be stacked in the stacking chamber, a spreader 262 1is
moved downward by means of the height-adjusting part 26 so
that the container C can be held. Conseqguently, wvarious
containers C having different heights can be easily stacked
in the stacking chambers.

FIG. 35 is a longitudinal sectional view schematically
showing the stacking unit of FIG. 34, and FIG. 36 is an

enlarged view, in part, showing part B of FIG. 35.
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5 hydraulic cylinder 261, the spreader 262 having a holder part 232; a
guide rod 263 disposed at one side of the hydraulic cylinder 261, the
guide rod 263 being attached to the spreader 262 through the traveler 23,
the guide rod 263 having a guide tube 266 surrounding the guide 1l jyn 2006
263; and a 10 stopper 265 caught in a catching groove 264 formed at the
upper end of the guide rod 263 for holding the guide rod 263. When the
hydranlic cylinder 261 ofitheheight adjustinggart 26ds opefatethadthenei ght -
spreader 262 is moved 15 upward or downward while being guided by
admesinsrof theguide rad 263oGonsegaently variousacontainers Cimaldémy 261
different heights can be held by means of the holding part 232.
mogpeeificafly, wherra contaifeAC aviag N Rativély Sheall height isheld 3! a
the spreader 262 is moved downward by 20 means of the hydraulic
SPERA 2622 aRP thethe Coritafet @Rt By the@nPofiFRndlgsr art the
232 maunted to the sprea%]er 262. Consequently, various containers C

hyREGRY Lifrerént REGhts cAh’be BASily HEIF A& guidé rod®bd Senves e tder

ide the upward and 25 downyard movement of the spreader. 262 while
pagtkjéppgté—:ng the 7811133(9\%rar5806%€§erar§éﬁ%?ﬁweéjhy?ﬁau |€8ylir?&e%r626f. In the

hyR0ditien cth‘é%ﬂd‘iigéer pd 2@?,pr%}é%”t%&*l%gispﬁr@&”%eﬁqgn%%@@hed to

hydraulic cylinder 261 from being damaged. The guide tube 266 serves to
£ heURROFENEQUide 500263 1 gh the traveler 23, the guide rod 263

having a guide tube 266 surrounding the guide rod 263; and a
stopper 265 caught in a catching groove 264 formed at the
upper end of the guide rod 263 for holding the guide rod
263.

When the hydraulic cylinder 261 of the height-
adjusting part 26 1is operated, the spreader 262 is moved
upward or downward while being guided by means of the guide
rod 263. Consequently, various containers C having different
heights can be held by means of the holding part 232.

Specifically, when a container C having a relatively
small height is held, the spreader 262 is moved downward by
means of the hydraulic cylinder 261, and then the container
C is held by means of the holder part 232 mounted to the
spreader 262. Consequently, various containers C having
different heights can be easily held.

The guide rod 263 serves to guide the upward and

downward movement of the spreader 262 while supporting the
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5 so that the guide rod 263 can be more precisely slid. The stopper 265 is
caught in the catching groove 264 of the guide rod 263, which is
disposed at the upper end of the traveler 23, for securely holding the
guide rod 263. FIG. 37 is a plan sectional view schematically showint310UN 20
the stacking unit of FIG. 36, and FIG. 38 is a schematic cross-sectional
view taken along line C-C of FIG. 37. As shown in FIGS. 37 and 38, the
opsieppena6w Comykises drstopper platei 262A hawng engaging@ieaves, the
265B formed at both ends thereof such that the engaging grooves 15
gu26EB caribel$itnultarseusly endgaged witivthe catChimgagraevesi 264 off the
the pair of guide rods 263 disposed at both ends of the traveler 23 while
hykliag shaced labaderomtdadiy othdrea nstopgpaebpdraulic cylinder 265C
mounted to the upper surface of the traveler 23 for moving horizontally
the stopFerdPlaie2d 2B5AZ & pafcatdistahee-HfRsting Hdles 2858 olfAEd 263
at the stopper plate 265A; and a pair of adjusting bars 265E mounted to
SAhENAper Surfiet Bt theFravier 3 shch Tt ST & dShity bars 985E are

i ted in the dist - adjusting holes 265D, ti .25 As th
o e85 0ee PN Caior 158 GIUNIe Semave 264

rated, the stopper.plate 265A.is moved to one .side. As a result, the
Ofggcgla%ir?gugl]Pg%vgg%Gg%gérewgﬁncmtaféo§sll§/%%%%%e8%viﬁfﬁeupper Snd of

£ROTIespAnding satching: araovies 264159, \hahihe guidg 1ods 263 cahe

securely
FIG. 37 is a plan sectional view schematically showing

the stacking unit of FIG. 36, and FIG. 38 1s a schematic
cross-sectional view taken along line C-C of FIG. 37.

As shown 1in FIGS. 37 and 38, the stopper 265
comprises: a stopper plate 265A having engaging grooves 265B
formed at both ends thereof such that the engaging grooves
265B can be simultaneously engaged with the catching grooves
264 of the pair of guide rods 263 disposed at both ends of
the traveler 23 while being spaced apart from each other; a
stopper hydraulic cylinder 265C mounted to the upper surface
of the traveler 23 for moving horizontally the stopper plate
265A; a pair of distance-adjusting holes 265D formed at the
stopper plate 265A; and a pair of adjusting bars 265E
mounted to the upper surface of the traveler 23 such that
the adjusting bars 265E are inserted 1in the distance-
adjusting holes 265D, respectively.

As the stopper hydraulic cylinder 265C of the stopper
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5 fixed. The distance-adjusting holes 265D are caught to the
corresponding adjusting rods 265E when the stopper plate 265A is
moved. Consequently, the movable distance of the stopper plate 265A is
limited. 10 FIG. 39 is a front sectional view, in part, of a spreader of
stacking unit according to the fifth preferred embodiment of the presen
invention showing that the spreader is operated. As the hydraulic cylinder
2 26 limounted ta the, traveler d6cgpisropglated, the pistongodhefthe to one
hydraulic cylinder 261 is moved downward, as shown in FIG. 39.
si@ensequently, aa containeriC havihg a relatigglyrsmalbhreightean BebBld are
by means of the holder part 232 of the spreader 262, and then
s itrardferredu20 Wheana egathineriC havinh e relativelydargeiheight isatoching
be transferred, the hydraulic cylinder 261 is operated such that the piston
IneRVsItheltydratfic dilinbler 263 calife m&PsEd upwatd. Cohséfuemficurely
the spreader 262 is moved to the bottom surface of the traveler 23 with
£ik8Gesult that 25 the guide rods 263 are protruded above the upper

surface of 78 10 JUN 20%5 the traveler 23. Now e% e container C can be
heId b fiedts* e ChEder parE Ivhile thé sp%é Her 262 il The the

rgggg%ég%ésr%'edt’fHSa“§§§the'@§Ha”“ﬁen the stopper plate

265A 1is moved. Consequently, the movable distance of the
stopper plate 265A is limited.

FIG. 39 is a front sectional wview, in part, of a
spreader of the stacking wunit according to the fifth
preferred embodiment of the present invention showing that
the spreader is operated.

As the hydraulic cylinder 261 mounted to the traveler
23 1s operated, the piston rod of the hydraulic cylinder 261
is moved downward, as shown in FIG. 39. Consequently, a
container C having a relatively small height can be held by
means of the holder part 232 of the spreader 262, and then
transferred.

When a container C having a relatively large height is
to be transferred, the hydraulic cylinder 261 is operated
such that the piston rod of the hydraulic cylinder 261 can
be moved upward. Consequently, the spreader 262 is moved to
the bottom surface of the traveler 23 with the result that

the guide rods 263 are protruded above the upper surface of
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5 pressure of the hydraulic cylinder 261 during holding the container C.
At this time, the guide rod 263 protruded above the upper surface of the
traveler 23 is fixed by means of the stopper 265 so as to ensure that the
spreader 262 is raised. 10 FIG. 40 is a sectional view, in part, of a

stopper of the stacking unit according to the fifth preferred embodiméhg JUN 2006

of the present invention showing that the stopper is operated. As shown
thifl Elta A, dlhe stapper plate 265A is moved 15 to one side as the stopper
hydraulic cylinder 265C is operated. As a result, the catching grooves
264 foimed aththe upperagéndscof the guidelvedstZ6Boarésecursiyns of the
engaged with the engaging grooves 265B. Consequently, the guide rods
ho26’ prowuded dbove thd appersadace obthelaveles2d are 20 securely
fixed. At this time, the movable distance of the stopper plate 265A is
propeflyadrtied tabugt? the lcontact TP the WisharmcesSadjdstirgeholesgdraulic

265D and the corres\%onding adjusting rods 265E. 25 The guide rods 263
Prefsitiéastd asiSion¥IFRE78°L S$IUN'S636 4Bppet bty fidsr the

265C i ted t the st late 265A in th it
Cofaain AS he Siohper A 265k o RbLa, HpAErng ofobyes 362007

th%r?aﬁjé%?ra%%ga%gfg%“ the engaging groques 2658, Conseguently, e 1s of
guide rods

the stopper 265 so as to ensure that the spreader 262 is
raised.

FIG. 40 1s a sectional view, in part, of a stopper of
the stacking unit according to the fifth preferred
embodiment of the present invention showing that the stopper
is operated.

As shown in FIG. 40, the stopper plate 265A is moved
to one side as the stopper hydraulic cylinder 265C 1is
operated. As a result, the catching grooves 264 formed at
the upper ends of the guide rods 263 are securely engaged
with the engaging grooves 265B. Consequently, the guide rods
263 protruded above the upper surface of the traveler 23 are
securely fixed.

At this time, the movable distance of the stopper
plate 265A 1is properly adjusted through the contact of the
distance-adjusting holes 265D and the corresponding

adjusting rods 265E.

The guide rods 263 are released as follows. The
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5 263 are released. FIG. 41 is a perspective view schematically showing a
stacking unit according to a sixth preferred embodiment of the present
invention, and FIG. 42 is a front sectional view of the stacking unit shown

in FIG. 41. 10 As shown in FIGS. 4] and 42, the stacking unitofthe 93 jyy 9g05

present invention comprises: a steel-frame stacking facility L including a
plurality of steel-frame bodies 21, each of steel-frame bodies having a

stplsality of phacking ehamhearsd2il defwed theretcages 22 awvaldee the
upward and downward in 15 the steel-frame bodies 21, respectively; and
sttrapelerp23 tmovable Horizdntalychromithe capesa2Z imta thés the stopper
corresponding stacking chambers of the steel-frame bodies 21,
plespectivdly 1At bothesides-bEthesstedlifrgme stackiag facility te 20 awengaged
disposed container-introducing parts 28 for introducing containers
freansiefre@TERHRG cisIAE Ftothe BieelRarribodidsy21. tire guide rods
steel-frame stacking facility L includes various steel-frame bodies 21
2RafiRg differeRfSiZes so that various 25 containers having different sizes

and heights can be 80 13 JIM ME stacked. Consequently, more efficient
stackiﬁg%f the containgrs ICREMEVES. The HoriGingPs Intfstutéd Thd thed 2

stepLTiame hadies, 23,y means of the conteinerintiodudna para 2881 o

the present invention, and FIG. 42 is a front sectional view
of the stacking unit shown in FIG. 41.

As shown in FIGS. 41 and 42, the stacking unit of the
present invention comprises: a steel-~frame stacking facility
L. including a plurality of steel-frame bodies 21, each of
steel-frame bodies having a plurality of stacking chambers
211 defined therein; cages 22 movable upward and downward in
the steel-frame bodies 21, respectively; and travelers 23
movable horizontally from the cages 22 into the
corresponding stacking chambers of the steel-frame bodies
21, respectively.

At both sides of the steel-frame stacking facility L
are disposed container-introducing parts 28 for introducing
containers transferred from the outside into the steel-frame
bodies 21.

The steel-frame stacking facility L includes various
steel-frame bodies 21 having different sizes so that various

containers having different sizes and heights can be
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5 upward to the positions where the containers are to be stacked along
with the travelers 23 by means of the cages 22 while being held by
means of the travelers 23. After that, the travelers 23 are moved
horizontally into the stacking chambers 211 corresponding to the 33 JUN 2006
positions where the 10 containers are to be stacked. In this way, the
containers are stacked in the stacking chambers 211. FIG. 43 is a
stsehesmatic sidessestignahview, of therstackingi unitshowpinEk@Engl, atd the
FIG. 44 is an enlarged view, in part, showing the stacking unit of FIG. 43.
coistAsisikowen irs FEGB148<anhd 44, the steei-frame stacking facility L
according to the present invention includes a plurality of steel-frame
bodieg' B¢, ezwhtafiwhkich is rconsthuctd inabtmultibstoridd sthudtupgieTheodies
steel-frame bodies 21 are connected to each other horizontally such that
2 12(Pthe MRS o dne-BFthe Steel figma Bodies'n idemmanitate Hith the moved
floors of another steel-frame body 21. In the center of each of the

urstasfirahfe bblfs PP detindd ERRttcally Exteriifitig iERG Thatrel 243, Pe
Al both sid f the lifti h | 213 di datl 25t
S SNAbar 511 o ST et toliard and 510118 JRGes 22

Wht2(106 %%vgnwar}qeallﬁn the Iiftiplg ch'%\n%%eZl rgggféq:velej323 isa%%%;:\rthteﬁ%a -

o'the cagg%z such that the traveler 23 can bé moved hofizont

rrLaveler 23iandeact S%ir&qg%@m%%r&%ﬁ@amwidﬂ!@& the stacking

Introduction-preventing part 27.
chambers 211 corresponding to the positions where the

containers are to be stacked. In this way, the containers
are stacked in the stacking chambers 211.

FIG. 43 1is a schematic side sectional view of the
stacking unit shown in FIG. 41, and FIG. 44 is an enlarged
view, 1in part, showing the stacking unit of FIG. 43.

As shown in FIGS. 43 and 44, the steel-frame stacking
facility L according to the present invention includes a
plurality of steel-frame bodies 21, each of which 1is
constructed in a multi-storied structure. The steel-~frame
bodies 21 are connected to each other horizontally such that
the floors of one of the steel-frame bodies 21 communicate
with the floors of another steel-frame body 21.

In the center of each of the steel-frame bodies 21 1is
defined a vertically extending lifting channel 213. Along
both sides of the lifting channel 213 are disposed at least

two stacking chambers 211. The cage 22 1is moved upward and
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5 The traveler 23 is moved horizontally from one of the lifting channels

213 to the other lifting channel 213 through the stacking chambers 211.

Consequently, when one of the travelers 23 is out of order or is far away,

the containers can be quickly and reasonably stacked by means of{ 80 jyy 2006

the other traveler 23. The introduction-preventing part 27 comprises: stop

brackets 272 attached to the traveler 23; and safety protrusions 271
dcattached te thednsides ofithe ioppositerstadki?g chamBees 2YBvAad the 23 is

stop brackets 272 of the 15 traveler 23 contact the safety protrusions 271
atgrafBestadking-élranitt 212 2th€ widvehient ofthe travelee bars 23 can be

stopped. Consequently, the traveler 23 provided at one of the lifting

MOREhnSRMZPRFévented fromiBissingINLRGR stdckiiy'cHmmbersaagking

thus being introduced into the other 20 lifting channel 213. Preferably,
chamiere t%gélsaﬁéfil STOTUSEHE 271 i ThEdeUsFriibber SO YRAF ShGcke™dn 27 -

be absorbed by means of the safety protrusions 271 when the sto
bracke%%? ré%flle eeraggugns%%emgaié%%}%ﬁéi%rﬁ%ﬁy 251G, 4655 8f the

1 S5hematicplan, sectiongh view,of the, 82 1 041N 2006 stagking ynit,shawn 5 5

In FIG~ 41, and FIG. 46 is an enlarged view, in part, showing the stacking

t}ﬂ%h%ﬁq':.l@‘fe‘l?s M@l\’é_ﬁn &gﬂﬁé@r 45 ?ﬂf‘.46 C'%%% QEQ}%@%W%}?& one of
introducing parts 28 comprises: introducing rails 281

the travelers 23 1is out of order or 1is far away, the
containers can be gquickly and reasonably stacked by means of
the other traveler 23.

The introduction-preventing part 27 comprises: stop
brackets 272 attached to the traveler 23; and safety
protrusions 271 attached to the insides of the opposite
stacking chambers 211. As the stop brackets 272 of the
traveler 23 contact the safety protrusions 271 of the
stacking chamber 211, the movement of the traveler 23 is
stopped. Consequently, the traveler 23 provided at one of
the lifting channels 213 is prevented from passing through
stacking chambers and thus being introduced into the other
lifting channel 213.

Preferably, each of the safety protrusions 271 is made
of rubber so that shocks can be absorbed by means of the
safety protrusions 271 when the stop brackets 272 collide

against the safety protrusions 271.

FIG. 45 is a schematic plan sectional view of the
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5 mounted such that the introducing rails communicate with the lifting
channels 213; bogies 282 disposed on the introducing rails 281 such that
the bogies 282 can be moved along the introducing rails 281 by mearg ?{UN P
motors; upper rails 283 disposed above the introducing rails 281 while J
being 10 perpendicular to the introducing rails 281; and stacking loaders
284 disposed on the upper rails 283 such that the stacking loaders 284
s tearkbadnovedtalehgtite dpper ¥ails 283. Eaeh of ke sthekihg Icatler1284ged
comprises: a moving bogie 284A disposed on the upper rails 283; a fixing
vifpaimel 1502848 dispeyed Heldif tisd Asdving begie-284A lfeh that-the
fixing frame 284B can be moved upward and downward; and a plurality
of hol@ér pt @84t atfatiied t& the¥ihgtPam&asBupC thehimmpstdre iner-

. Which is selected on the hasis of the |ength of the container C. 20 The
O%& s 281

60 %fl%éﬁe 2BAAE movRd 1S e butside alo?'iat e ﬁlﬁﬁé)rgrailsr%

and the container C entering below the upper rails 283 while being .
mﬂggégéesuég gh%is%eﬁj%§%r3guc1?%)ﬁfl?s %?ﬂﬁﬁ?%?ﬁ%e with the

on a vehic y means of holder part e fixing

11FAMeL84B, andhis then rajsed; Altes fhat thenovino pogie 284Ads oqycing

moved to 25 the introducing rails 281 alone the upper rails 283 so that 83

rak 3sJUN 2006, the containere capbeddaceshonta theogie ¢84 dispesgd the
on the introducing rails 281. The container C placed on the bogie 282 is
inmevad diteg thesteel-fragne kodyd-along thenatrogugingifails:281 byl s 283
disposed above the introducing rails 281 while Dbeing
perpendicular to the introducing rails 281; and stacking
loaders 284 disposed on the upper rails 283 such that the
stacking loaders 284 can be moved along the upper rails 283.

Each of the stacking loaders 284 comprises: a moving
bogie 284A disposed on the upper rails 283; a fixing frame
284B disposed below the moving bogie 284A such that the
fixing frame 284B can be moved upward and downward; and a
plurality of holder parts 284C attached to the fixing frame
284B, the number of which 1s selected on the basis of the
length of the container C.

The moving bogie 284A is moved to the outside along
the upper rails 283, and the container C entering below the
upper rails 283 while being loaded on a vehicle is held by
means of holder parts 284C of the fixing frame 284B, and is
then raised. After that, the moving bogie 284A is moved to

the introducing rails 281 along the upper rails 283 so that
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5 means of the bogie 282, and is then stopped at the lower part of the
lifting channel 213. The container C stopped at the lower part of the lifting
channel 213 is moved upward along the lifting channel so that the
container can be stacked into the stacking chamber 211. 10 FIG. 47 is a
schematic plan sectional view showing the interior of the stacking unit
according to the sixth preferred embodiment of the present invention, and
thE Gz 8t 35 Bsfiew of e RAJMEPGRIEOPRIG. 4nshéwingahatthedstekiryl on
unit is operated. 15 As shown in FIGS. 47 and 48, the stop brackets 272,
EhFhitR dre LR dE 71 pairg Sat both sides of the traveler 23, contact a
pair of safety protrusions 271, which are kept away from the stop ,
brackdR 7 T e Safely HBGERNE 27 TddnteeE it airs. To BBt o

ends of the stacking chamber 20.211., a result, the movement of th
IR o ST e LG A e JS retag &6 ofe 3FL bY

mtﬁt‘mi’éift@@ C@ﬁ@“%%élé isprevenigd from '%ing?gg&%?e%i%é‘%th&%thef wer

ng channel 213. Specifically, the traveler 23 may oved from one o

paax thedifting channels 21319.ihe ptherdifting cbapnel 213,84 13 IUNL0Q6; 4t

through the stacking chamber 211. When the traveler 23 is introduce
tHatotheothesdiftingchanngl 213 rhowgven, the.dnaveles 23 fallsoleshis;pward

end, the safety protrusions 271 are provided at the stacking chamber.
along the 1lifting channel so that the container can be
stacked into the stacking chamber 211.

FIG. 47 is a schematic plan sectional view showing the
interior of the stacking unit according to the sixth
preferred embodiment of the present invention, and FIG. 48
is a view of the loading unit of FIG. 47 showing that the
stacking unit is operated.

As shown in FIGS. 47 and 48, the stop brackets 272,
which are mounted, in pairs, at both sides of the traveler
23, contact a pair of safety protrusions 271, which are kept
away from the stop brackets 272, in the safety protrusions
271 mounted, in pairs, to both ends of the stacking chamber
211. As a result, the movement of the traveler 23 1is
stopped. Consequently, the traveler 23 provided at one of
the lifting channels 213 is prevented from being introduced
into the other lifting channel 213.

Specifically, the traveler 23 may be moved from one of

the lifting channels 213 to the other 1lifting channel 213

84
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5 Consequently, the stop brackets 272 of the traveler 23 provided at one
of the lifting channels 213 pass by the safety protrusions 271, which are
near the lifting channel 213 where the traveler 23 is provided, collig
against the other pair of safety protrusions 271, which are attached to 10
the upper part of the stacking chamber 211 near the other lifting channel
213, whereby the movement of the traveler 23 is stopped. As described
thabeyb, theesafety pkdtrgsictisppeand the st brackess 27zeaielgttachéd 1s
to the two opposite travelers 15 23 and both ends of the stacking
infraee P 1irdiehthst theesp bracketw 272188 Hot céhtact thievsafetly the
protrusions 271 disposed near the stop brackets 272 but contact the

LT QB Tprotrudidns 271 diSpddeaay from the 35 bYadkE: 375 1ons 271

Conse ug;ty, het%%vel%r Ziprovig grﬁégne of the lifting 20 channels
ar%l%rig%f nted from passing thiough stacking chambers 211 and thus

being irodyce ing the othe. fting shariel 213, Industyal Applcahly

258 As apparent from the above description, the present

prUWVERLgn proviges aérzeﬂmeanﬁiaﬂom{gtu%%rnﬂ@ﬂgg and transferming tne

containers that allows quick handling of containers unloaded from a
sa £ERIRAINSE shimGensequently, e Sroresent inventiembas therelfect @hanne 1

more smoothly storing
213 where the traveler 23 is provided, collide against the
other pair of safety protrusions 271, which are attached to
the upper part of the stacking chamber 211 near the other
lifting channel 213, whereby the movement of the traveler 23
is stopped.

As described above, the safety protrusions 271 and the
stop brackets 272 are attached to the two opposite travelers
23 and both ends of the stacking chamber 211 such that the
stop brackets 272 do not contact the safety protrusions 271
disposed near the stop brackets 272 but contact the safety
protrusions 271 disposed away from the stop brackets 272.
Consequently, the traveler 23 provided at one of the lifting
channels 213 1is prevented from passing through stacking

chambers 211 and thus Dbeing introduced into the other

lifting channel 213.

Industrial Applicability
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and transferring containers, and quickly, accurately and reasonably
handling a great number of containers. Also, the present invention
provides a method and apparatus for reasonable handling of contai@%
on the basis 10 of the lengths of the containers and variance in time
elapsed until containers are removed from the container terminal.
Consequently, the present invention has the effect of smoothly achieving
storagesaneiemisvel ofthercortaine o Also, thesgresent inventidre present
provides a method and 15 apparatus for storing and transferring

1raetaiters R0 AR sthobftésitrorbfa eomairbiansfefingtmit ng and
Consequently, the present invention has the effect of quickly transferring

CopRIdTtaiers. ATSS thRé présent i@ntioR ptoWides Aniéthod BaRd2eng  of
g}%aratus for s orin%g ﬁtantra\nsferring1 containersﬂthat allows stable and

Cl Bt transter SR s tainers. Tondeqtiehtly, the Presentinvertich hag the

o:iDgsffectiat ihe sontainers fre eashy prought info.a confainer ferminal -
forﬁoadmg onto a container ship, and unloaded from a container 25 % Ip

arfd femoved from the coptainer.terminal, §6 1, 1UN.2 Also,the present, g
invention provides a method and apparatus for storing and transferring

recpnainers thatn aliqws, smagth deadingyof coptaineys having different
lengths onto automatic bogies and easy supply of electric energy to 5 the
automatiehogies<Copseguently, thedresent ingertioies a method and

SIUN o1

apparatus for reasonable handling of containers on the basis
of the lengths of the containers and variance in time
elapsed until containers are removed from the container
terminal. Consequently, the present invention has the effect
of smoothly achieving storage and removal of the containers.

Also, the present invention provides a method and
apparatus for storing and transferring containers that
allows smooth control of a container-transferring unit.
Consequently, the present invention has the effect of
quickly transferring the containers.

Also, the present invention provides a method and
apparatus for storing and transferring containers that
allows stable and smooth transfer of containers.
Consequently, the present invention has the effect that the
containers are easily brought into a container terminal for
loading onto a container ship, and unloaded from a container

ship and removed from the container terminal.
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has the effect of stably operating the automatic bogies. Also, the present
invention provides a method and apparatus for storing and transferring
containers that allows simple and easy stacking of a great number of 40,3yn oU05
containers on a small area and easy manufacturing, installation and
operation of a stacking unit. Consequently, the present invention has the
effect of efficiently stacking the containers. Also, the present invention
providas somethbe andr ¢ Secapparatussfor storing and trersfeaingiethod  and
containers that prevents inclination and unsteadiness caused according
anpatirtttfangecst the cehierdf gradity éicomaners whendnatedntainers that
are moved horizontally. Consequently, the present invention has the
2l of BRIRYIY %%F%e%goio fSeRirraRbEkiNG Wittt &hstéfirpthel engths

containers with a simple structure and stably stacking the containers.

OTRi8o AREPIBSEN ifvEnitioh (FBVidESs SWmEtHI and® apfafils tor stafrgy &

and transferring containers that, allows moving of piping for supplying fluid .
8 IS 05 i Rbve CONTEIL Dpvd ahd SoBRRATA alarly S0

nJYth 2P Q%ée%t“%\k2999@%%;%&%@9@%%6‘ 98’88!%?%% t@%aaf{‘é%”-

Consequently, the present on has the effect that leakage of oil due

to repefitive use i.preyented,necessiy (9Han aodifional installation space ;g

for the piping is
apparatus for storing and transferring containers that
allows simple and easy stacking of a great number of
contailners on a small area and easy manufacturing,
installation and operation of a stacking unit. Consequently,
the present invention has the effect of efficiently stacking
the containers.

Also, the present invention provides a method and
apparatus for storing and transferring containers that
prevents inclination and unsteadiness caused according to
the change of the center of gravity of containers when the
containers are moved horizontally. Conseguently, the present
invention has the effect of smoothly achieving
locking/unlocking and transferring the containers with a
simple structure and stably stacking the containers.

Also, the present invention provides a method and
apparatus for storing and transferring containers that
allows moving of piping for supplying fluid to hydraulics

which move containers upward and downward, along with
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5 eliminated, the apparatus can be easily manufactured, expansion and
contraction of the apparatus is accurately achieved, and thus
performance and reliability of the apparatus is improved. Also, the
present invention provides a method and 10 apparatus for storing ahd JUN 2006
transferring containers that allows precise fixing of a cage for moving
containers upward and downward at a predetermined position with a
hysirrgbe istructurey Gowsetientlyi the present idveition-has i effectathion.
stably and precisely stacking the containers, 15 effectively preventing
Coguifrsiong of #ie cohtiinePWREIRE apparaiils die tBale chapgedfitRet that
center of gravity of the containers during stacking the containers, and .
leplie Preventing: ddhfagetotRB Apphatits U&Rol the?FredentmventiGiressity

rovides a method apnd 20 apparatus for storing and transferring . | ,
Ofgonﬁgine?éi%aﬁlgﬁgnps aﬂﬂfs‘fr%)% £5- e hSGREST a Hofder it fdr Holdiflg S

containers, whereby various containers having different. heights can b
1 £ Whelg Q 3 1
© eléqslll?%e . Conse%ueﬁﬁ)?,atﬁg p%éo’sen(feﬁrrllventlon has the'effect trﬁlgfa(:%ured’

(A I0UB containers ean be 25,siacked imegpectiye of theisheights,and 5o 1
thus the scopes 88 1 3 JUN 2006 of application and utilization are

acgpnsiderablygnlarged. Alsgthepregaptinvention povidgsia method s the
and apparatus for storing and transferring containers that allows quick
appaeking anddisgharging of containers onto and

Also, the present invention provides a method and
apparatus for storing and transferring containers that
allows precise fixing of a cage for moving containers upward
and downward at a predetermined position with a simple
structure. Consequently, the present invention has the
effect of stably and precisely stacking the containers,
effectively preventing collision of the container with the
apparatus due to the change of the center of gravity of the
containers during stacking the containers, and thus preventing
damage to the apparatus.

Also, the present invention provides a method and
apparatus for storing and transferring containers that
allows adjustment of the height of a holder part for holding
containers, whereby various containers having different
heights can be easily held. Consequently, the present

invention has the effect that wvarious containers can be

stacked irrespective of their heights, and thus the scopes
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stacking unit from being empty. Consequently, the present invention has
the effect that the stacking efficiency of the containers is considerabl
improved, and a great number of containers can be stored and remo%é% JUN 2006
in a 10 short period of time. Also, the present invention provides a
method and apparatus for storing and transferring containers that
ofpravehisa travelemstovidetiataoneoof lifting channdsrfabrhy pasdingged.
through stacking chambers and thus being introduced 15 into the other
lifting Ehafnel. Bohsairafiyt the preseht GRveRtion hdsthedffértohod and
preventing the traveler from falling along the other lifting channel. Also,
APRRIFreseNt i9EnticH Provides & hrethdd Ahatappartus fSsiGringand that
transferring containers that 20 allows smoaoth stacking of containers
2Lh3ViRg diftsrence 376 thetBhy SffitiatlStacking e eontiers, onte and
exgAnseauenty, fne present inyention has the effect hat soace effidiency,, .. o
i$considera y mgprove ,'an appﬁcé/blé) scope’is e%large&. 99
o£20PRLClaims: 1y A method for,stpring.and tranaferring coptalielSen<1y, the

comprising the steps of: 5 a container information-receiving step for
preceiMing infoumation, of the containers transmitted frAM@ the  stacking
efficiency of the containers is considerably improved, and a
great number of containers can be stored and removed in a
short period of time.

Also, the present invention provides a method and
apparatus for storing and transferring containers that
prevents a traveler provided at one of 1lifting channels from
passing through stacking chambers and thus being introduced
into the other 1lifting channel. Consequently, the present
invention has the effect of preventing the traveler from
falling along the other 1lifting channel.

Also, the present invention provides a method and
apparatus for storing and transferring containers that
allows smooth stacking of containers having difference
sizes, thereby efficiently stacking the containers.
Consequently, the present invention has the effect that
space efficiency 1s considerably improved, and applicable

scope 1s enlarged.
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loading /unloading unit while the containers stacked in the container ship
are unloaded by means of the loading/unloading unit; 10 a transferring
unit-moving step for moving a transferring unit to the loading/unloading
unit having transmitted the information of the containers so that they
containers are loaded onto the transferring unit; a storage-determining
step for analyzing the received 15 information of the containers to
deterfilneiwbether the containers placed on the transferring unit are to
be moved to a stacking unit so that the containers can be stored or are
to be moved to a taking-in/taking-out unit so that the containers can be
removed from a container terminal; a-F~d 20 a shortest route-selecting
step for arfaly2iig’Qd §electitP e §harfedt rotitd anfontVidioGerbai’ers,
along which the transferring unit can be moved to the selected position
COR tes hagis 61h& etSimfihation as to whether the containers are to be

storedaorggrtlgt the storalgllg- 2?1 dcejE%rm|n|r(1:%§§/_ejp%r;l ands%% 1 2f]L{:N 2006 a

JUN 2006

iner rma n-re . 0 receivin
contalner-trans?ferrlng s%ep POI‘ moving tﬁe trans e?rlng UFFID'[ toa position 9

1 iiRieaied;on the basis of the determination as to %’Pgﬁé‘?{f?%&c?”tai'%%%e a

are to be stored or not so that the containers can be transferred. 5 2.
1J98thed as seLiprihyin ¢laim L futherthe containers stacked in the

container ship are unloaded by means of the
loading/unloading unit;

a transferring unit-moving step for moving a
transferring wunit to the loading/unloading unit having
transmitted the information of the containers so that the
containers are loaded onto the transferring unit;

a storage-determining step for analyzing the received
information of the containers to determine whether the
containers placed on the transferring unit are to be moved
to a stacking unit so that the containers can be stored or
are to be moved to a taking-in/taking-out unit so that the
containers can be removed from a container terminal; awnd

a shortest route-selecting step for analyzing and
selecting the shortest route among various routes along
which the transferring unit can be moved to the selected
position on the basis of the determination as to whether the
containers are to be stored or not at the storage-

determining step; and
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comprising the steps of: a stacking position-selecting step for selecting a
position on the stacking unit where the containers are to be 10 stacked

after storage of the containers is selected at the storage-determining4 3 jyn 2006

step. 3. The method as set forth in claim 1, wherein the transferring unit

placed at the shortest distance from the 15 loading/unloading unit is

selected in the transferring unit- moving step. 4. The method as set forth

in claien 2, whetein ke positicint em thegtackaigeonit isfselectedonithe the

basis of 20 the lengths of the unloaded containers and depending upon
trgheAene tontainérs dre rameved i e stakRiFesositior-keld@ingsstep. the

5. The method as set forth in claim -54, wherein the 25 containers are
dedizErReddhidifierdht SRACKRG UHis oRthe CANE 3N 2086 DakR dehetored

lengths of the containers, and containers necessary to be removed first
OT i StatRed '30EN that (HE"EOHETTeTs %78 ciSsetr 16 Te BkiTGtin/taking-out

unit than containers necessary to be removed later. 5 6. The method as
set forth in any one of claims 1, 2, 3 to 5, wherein the control of the

transfgrringryait is, acfieyed.jp a wireless rapsmitting and 1GCeYING ¢,y ¢ oy
fashion. 10 7. A method for storing and transferring containers,
comprising the steps of:
a stacking position-selecting step for selecting a
position on the stacking unit where the containers are to be

stacked after storage of the containers is selected at the

storage-determining step.

3. The method as set forth in claim 1, wherein the
transferring unit placed at the shortest distance from the
loading/unloading unit is selected in the transferring unit-

moving step.

4. The method as set forth in claim 2, wherein the
position on the stacking unit is selected on the basis of
the lengths of the unloaded containers and depending upon
when the containers are removed in the stacking position-

selecting step.

5. The method as set forth in claim &4, wherein the

containers are stacked on different stacking units on the
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comprising the steps of: a container information-receiving step for
receiving information of containers to be loaded onto a container ship
from a loading/unloading unit; 15 a container position-identifying stepéo[]UN 2006
identifying the position of the containers on the basis of the received
information of the containers; a transferring unit-moving step for moving a
transferring unit to the identified position so that the 20 containers can be
bdeadedafto the tralsferting unit, a shertestaotta-sebestingstep farontainers
analyzing and selecting the shortest route among various routes along
newhishahy trawesfepingusitos@dbefmoved fegm thetplakedcomespontdimtto the
the position of the containers to the 25 loading/unloading unit; and 92 1 2
CONYR 0PG5 EdintainbrisHding stEpSormbTirg the tfasiagingutinithadinghan
the containers placed thereon to the loading/unloading unit so that the
COGrRAMBFS c A DeI8ab8d Lontathe CBnY&irer &BE 5 8. The method as set
forth in claim 7, wherein the transferring unit placed at the shortest
distance from the place corresponding to the position of the containers is

selected infhe tansleNing UNILMoYIng $1eR; 10y one of claims 1, 2,
3 to 5, wherein the control of the transferring unit is

achieved in a wireless transmitting and receiving fashion.

7. A method for storing and transferring containers,
comprising the steps of:

a container information-receiving step for receiving
information of containers to be loaded onto a container ship
from a loading/unloading unit;

a container position-identifying step for identifying
the position of the containers on the basis of the received
information of the containers;

a transferring unit-moving step for moving a
transferring unit to the identified position so that the
containers can be loaded onto the transferring unit;

a shortest route-selecting step for analyzing and
selecting the shortest route among various routes along
which the transferring unit can be moved from the place
corresponding to the position of the containers to the

loading/unloading unit; and
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9. An apparatus for storing and transferring containers, comprising: a

loading/unloading unit for loading or unloading containers onto or from a

container ship; 15 a stacking unit for stacking the containers unloade‘fj:*3 JUN 2006

from the container ship by means of the loading/ unloading unit and

containers taken to a container terminal; a transferring unit for transferring

the containers between the loading/unloading unit and the stacking unit;

20 and acentral cemtrading umit fartrepeiving infarvatgon tokthe contafirersing

to be loaded onto or unloaded from the container ship from the
unibadindtaribagding tihit to dewermiheewhetharithesdntaibees amistacked the

or not and to identify 25 the position of the containers and controlling the
Logfiaet B3 3UNDODE B tH RAnSFERINGUHIES et tid Borftginéraded

can be handled, wherein the stacking unit comprises: a steel-frame body

ontShathfetEPTH & Yettcal iti- 5 storied structure such that the steel-frame

body has a plurality of stacking chambers defined therein, the steel-
frame body having horizontal rails disposed at both sides in each

stacki gcq%@b%e%o@ldoé Ilfggg-g%%nnggg%&ne%nveé %aiI!X In7thewherein the
steel-frame body; 10 a cage disposed in the lifting channel, the cage
transferring unit placed at the shortest distance from the

place corresponding to the position of the containers is

selected in the transferring unit-moving step.

9. An apparatus for storing and transferring
containers, comprising:

a loading/unloading unit for lcading or unloading
containers onto or from a container ship;

a stacking unit for stacking the containers unlcaded
from the container ship by means of the loading/unloading
unit and containers taken to a container terminal;

a transferring unit for transferring the containers
between the loading/unloading unit and the stacking unit;
and

a central controlling unit for receiving information
of the containers to be loaded onto or unloaded from the
container ship from the loading/unloading unit to determine
whether the containers are stacked or not and to identify

the position of the containers and controlling the movement
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having horizontal rails corresponding to the horizontal rails of the stacking

chamber; a traveler mounted in the cage such that the traveler can be

attached to or detached from the upper part of the 15 container, the

traveler being movable horizontally along the horizontal rails of thel 3 JUN 2006

stacking chamber and the horizontal rails of the cage; and lifting parts

attached to the upper end of the steel- frame body for moving the cage
ofupiiaed ordovwafirandialgnguthe t204difting chambédre 10cIhecdpparatusas.  be

set forth in claim k49, further comprising: a taking-in/taking-out unit for
hapgifylihe containers 25 to the container terminal or removing the

container out of 94 1 3 JUN 2006 the container terminal, and wherein the

transfERAFF Rt [ MoVEETEIRE takiAG- MABRMYEEEE unit through the

stacking unit. 5 11. The apparatus as set forth in claim 349 or 3 -10

wheréin theSranstéfiiy uiR CompRRSS T HiffSadlihe Lonfictdd BeowBant i~

the. lower part of the loading/unloading.ynit and the taking-in/taking-out
Ui SR, 1L Sk urt afd 105 DLy of Somene A5k rBvatlg® 2

p1automatically: alopg the [gilraad ling, 12. JAe; apRargiys A5 st IQrifLing o) -

claim 11, wherein

frame body having horizontal rails disposed at both sides in
each stacking chamber and a 1lifting channel defined
vertically in the steel-frame body;

a cage disposed 1in the 1lifting channel, the cage
having horizontal rails corresponding to the horizontal
rails of the stacking chamber;

a traveler mounted in the cage such that the traveler
can be attached to or detached from the upper part of the
container, the traveler being movable horizontally along the
horizontal rails of the stacking chamber and the horizontal
rails of the cage; and

lifting parts attached to the upper end of the steel-
frame body for moving the cage upward or downward along the

lifting chamber.

10. The apparatus as set forth in claim 4%+9, further
comprising:
a taking-in/taking-out unit for taking the containers

to the container terminal or removing the container out of
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the railroad line comprises: 15 a plurality of transverse railroad line parts

disposed at the lower part of the loading/unloading unit while being

perpendicular to the loading/unloading unit; cross railroad line parts

crossing each other, the cross railroad line parts being connected to ‘{hae JUN 2006

transverse railroad 20 line parts in pairs and arranged from the

transverse railroad line parts to the stacking unit; and convergent railroad
thpasektending fremtheaéndsiofithe cross railroad line parts such that

the convergent railroad parts are convergent to at least one position

through e 125 dthekifgamit 95 0PUN 2ft6 1. MhestppbPattisastsdfing-

forth in claim 12, further comprising: railroad line-rotating parts disposed

Ingimel SEETInt vk thBerd8d réiltBadiffe gaids ERss-each other and at

5 the section where the convergent railroad parts are convergent. 14.
The apparatus as set forth in claim 13, wherein each of the railroad

ine-ratating parts comprises: 10.2 girqulay able disposed at the section, 5
where the cross raifroad line parts cross each other an afnthe section -

wnWPEts, the copyergent ralirpad parts arg cpavergent, the circular table

having connection railroad line parts disposed on the upper surface
thereqf, the; eonnectionailigad ing PaMSetween the lower part of the

loading/unloading unit and the taking-in/taking-out unit via
the stacking unit; and
a plurality of automatic bogies movable automatically

along the railrcad line.

12. The apparatus as set forth in claim 11, wherein
the railroad line comprises:

a plurality of transverse railroad line parts disposed
at the lower part of the loading/unloading unit while being
perpendicular to the loading/unloading unit;

cross railroad line parts crossing each other, the cross
railroad line parts being connected to the transverse railroad
line parts in pairs and arranged from the transverse railroad
line parts to the stacking unit; and

convergent railroad parts extending from the ends of the
cross raillrocad line parts such that the convergent railroad
parts are convergent to at least one position through the

stacking unit.
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15 being connected to the cross railroad line parts and the convergent

railroad parts; a rotary shaft mounted to the center of the lower surface of

the circular table; a base for rotatably supporting the lower end of the, 2Q

rotary shaft; and a rotary driving part electrically connected to the cll,-tatr PN 2006

controlling unit for rotating the circular table. 15. The apparatus as set

forth in claim 14, wherein an 25 annular supporting protrusion is attached

to thelowerlafaeprgbrt BWHON:20G60f the cirbulantalslessuch at tHeirther

supporting protrusion is disposed around the rotary shaft while being
Cogpacedragart from the rotary shaft, and wherein a plurality of supporting

rollers are rotatably attached to the lower surface of the 5 supporting

protrusfonst 483 THe Bpparitas HisePrfiftin SafRCEE Whéteintife Section

taking-in/taking-out unit. comprises: a loader for loading the container

"NiFoved By mMéans of the! 16 htomatic BagieSabovethe S8chorPihete fed 2t

enZOnvergent fairoad parts arg convergent gegording [0 fhe controlofthe
central controlling unit onto a trailer. 17. The apparatus as set folth n
ofi8im 18, wherein 15 the loader comprises: a loader frame mounted

above the convergent ends of the convergent railroad parts;

14. The apparatus as set forth in claim 13, wherein
each of the railroad line-rotating parts comprises:

a circular table disposed at the section where the cross
railroad line parts cross each other and at the section where
the convergent railroad parts are convergent, the circular
table having connection railroad line parts disposed on the
upper surface thereof, the connection railroad line parts
being connected to the cross railroad line parts and the
convergent railroad parts; |

a rotary shaft mounted to the center of the lower
surface of the circular table;

a base for rotatably supporting the lower end of the
rotary shaft; and

a rotary driving part electrically connected to the

central controlling unit for rotating the circular table.

15. The apparatus as set forth in claim 14, wherein an

annular supporting protrusion is attached to the lower surface
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a moving bogie movable along the loader frame; a plurality of holder parts

attached to the moving bogie 20 for holding the container; and a loader

driving part electrically connected to the central controlling unit for dciv' 9uN 2006

the moving bogie. 18. The apparatus as set forth in claim 12, wherein 25

the automatic bogie comprises: 97 1 2 JUN 20M a rectangular

frame-shaped bogie body; a plurality of bogie shafts rotatably mounted to
ofthehower par of thedsdgie bady; Bogie wheelsspowety ficedtodiathsion is

ends of each of 5 the bogie shafts; bogie driving parts for driving the
dippgiecshafieo dbodiecortiol partfor Ebntrdlliey Sisd bothRPBEGie dreiFy from

parts; and a wireless transceiver electrically connected to the 10 bogie
theontitFar forPPekrmirty s witl8€8 Hansmitfig dhd-feteiihg opEtRRSH 1ng

with the central controlling unit, 19, The apparatus as set forth in claim 18,

Loptgféin ThE bdGieBody 15 proVideaSt e uppst saffiee thekedmfith £5 a the

Eluraljg of fixin grotrusions such that the fixing protrusions can be

su or I’l?1 %r UFl%l’lS o . .

curely inserted into the corner areas of a large-sized container placed
on the upper surface of the automatic bogie. 20 20. The apparatus as set
forth in claim 18, wherein

16. The apparatus as set forth in claim 12, wherein
the taking-in/taking-out unit comprises:

a loader for loading the container moved by means of the
automatic bogie above the section where the convergent
railroad parts are convergent according to the control of the

central controlling unit onto a trailer.

17. The apparatus as set forth in claim 16, wherein
the loader comprises:

a loader frame mounted above the convergent ends of the
convergent railroad parts;

a moving bogie movable along the loader frame;

a plurality of holder parts attached to the moving bogie
for holding the container; and

a loader driving part electrically connected to the

central controlling unit for driving the moving bogie.

18. The apparatus as set forth in claim 12, wherein

the automatic bogle comprises:
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the bogie body is provided with rechargeable batteries for supplying
electric current to the bogie driving parts, respectively. 2598 1 3 JUN
2006 21. The apparatus as set forth in claim 9, wherein the traveler

comprises: a horizontal driving part including a main body disposed attre JUN 2005

cage, and a plurality of driving rollers rotatably 5 disposed at both sides

of the main body such that the driving rollers are moved along the

horizontalgaits ofithe cade avinles beimgdnlrolling dovdact with the

horizontal rails of the cage by means of a driving motor fixed to the main

body; an® hélter ifaftsIornraacthe lewessurficetofhe nighy MGHody the

such that the holder parts can be engaged in or disengaged from holes
Lofprneldt the tipplet stifded of ¥ icontainer. 22. The apparatus as set

forth in claim 9 or 21, 15 wherein the stacking unit further comprises:

locking P& 81 158kiRg T ¢aGe Yo the’cel Hanme® body atihe posifigh” ©f

. Vé/h%l;)e the g(%rrgz ntal rails of the stacking chamber are level with the
orizotital raits o??h’e cage. 20 23. The apparatus as set forth in claim 22,

wherelp, eachof the Jifting, pads EOMRIISESing the bogie shafts;
a bogie control part for controlling one of the bogie
driving parts; and
a wireless transceiver electrically connected to the
bogie control part for performing a wireless transmitting

and receiving operation with the central controlling unit.

19. The apparatus as set forth in claim 18, wherein
the bogie body is provided at the upper surface thereof with
a plurality of fixing protrusions such that the fixing
protrusions can be securely inserted into the corner areas
of a large-sized container placed on the upper surface of

the automatic bogie.

20. The apparatus as set forth in claim 18, wherein
the bogie body is provided with rechargeable batteries for
supplying electric current to the bogie driving parts,

respectively.

98



10

15

20

25

a hydraulic motor mounted to the upper end of the steel-frame body; 25 a
driving pulley that can be operated by means of the 99 1 3 JUN 2006
hydraulic motor; and wire ropes connected to the cage such that the¢1 ire UN
ropes can be wound by means of the driving pulley. 5 24. The apparatus 2006
as set forth in claim 23, wherein a plurality of guide rails are vertically
disposed along the lifting channel, and a plurality of rollers are rotatably
attached.toThe oargide af the eagesstich thatlthe rollels tan 9e wheortaot the
with the guide rails. 10 25. The apparatus as set forth in claim 22, wherein
treaen oF theolfiiig $2ets comprises: a lower fixed cylinder having an open
lower end, the lower fixed cylinder being provided at the upper part 15
theredt AR 43R5 ddp&tinietnd I6REF adiatingrod iRsBRed iR Ishierosed

fixed cylinder through the upper part of the lower fixed cylinder, the lower
A cliiing 75§ ha\fi‘ﬁéa ﬁrspféﬁ‘?eﬁlc%n Rl aflg & Hrst ilk8inaf tharfdratably

.defined. therei e first central channel having open upper a %Io er
AERSS §Rd e stqﬁn?elrﬁgfcﬁa%nrzfe %a@?nlgnu%ﬁéggr?ﬁ Fo%vég%‘r%dsgc oség Ve

ro Qleans, of ﬁoﬂ?éh“ BRE! fJ{a'%%% apd a st piston, the Jower EtUalingg nije

rod having a first lower inlet and a first upper

being in rolling contact with the horizontal rails of the cage
by means of a driving motor fixed to the main body; and

holder parts formed at the lower surface of the main
body such that the holder parts can be engaged in or
disengaged from holes formed at the upper surface of the

contailner.

22. The apparatus as set forth in claim 9 or 21,
wherein the stacking unit further comprises:

locking parts for locking the cage to the steel-frame
body at the position where the horizontal rails of the
stacking chamber are level with the horizontal rails of the

cage.

23. The apparatus as set forth in claim 22, wherein
each of the lifting parts comprises:

a hydraulic motor mounted to the upper end of the
steel-frame body;

a driving pulley that can be operated by means of the
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outlet formed at the upper and lower parts of the first 25 internal channel,
respectively; 100 1 0 JUN 2006 a first external channel defined between

the lower actuating rod and the lower fixed cylinder for communicatin@;8 JUN 2006

with the first upper inlet of the lower fixed cylinder and the first lower inlet

of the lower actuating rod; 5 an upper moving cylinder formed integrally to

the upper part of the first upper flange, the upper moving cylinder having
hyalrgpéndowekend fencommunicating with the lower actuating rod, the

upper moving cylinder having a second upper inlet formed at the upper

part thersef; ToR@supperactiting Fod insertetfinghe upperthedinghe wire

cylinder through the upper part of the upper moving cylinder, the upper
O Hafifd ré§ havirych SEcBifdREntal EhanAsiaid'q seebhlinternal

channel defined therein, the second central channel having an open

lower end and an upper 15 end closed by means of a second upper

flange gnd the second internal channel having upper and lo renrgﬁs .
closed %y m%é%nsa%P%Iéagélcson%lsupsp%]? flgﬁéé&gnéjlg sce?c%ﬁa ggig’tbn,w g ctn @

p21BRS; Actuging fod having.3 secnd lguet lehand 2,5660nd 10580, che

upper outlet at the upper and lower parts o second inter

1i6hanngl, respectively Jthe UBF’%l%%'@FJEg rodebeing gopnecterto the 2 ap1y
cage; a second external channel defined between the upper actuating
atios-ardi the;upper BavieYlipgdet i cage such that the rollers can

be in contact with the guide rails.

25. The apparatus as set forth in claim 22, wherein
each of the lifting parts comprises:

a lower fixed cylinder having an open lower end, the
lower fixed cylinder being provided at the upper part
thereof with a first upper inlet;

a lower actuating rod inserted 1in the 1lower fixed
cylinder through the upper part of the lower fixed cylinder,
the lower actuating rod having a first central channel and a
first internal channel defined therein, the first central
channel having open upper and lower ends and the first
internal channel having upper and lower ends closed by means
of a first upper flange and a first piston, the lower
actuating rod having a first lower inlet and a first upper
outlet formed at the upper and lower parts of the first

internal channel, respectively;
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communicating with the second upper inlet of the upper 25 moving
cylinder and the second lower inlet of the upper 101 1 0 JUN 2DD6
actuating rod; a first supply pipe having one end connected to the fir§t3 JUN 2006
upper inlet of the lower fixed cylinder and the other end connected to an
external fluid tank including a 5 hydraulic pump; and a second supply
pipe having one end connected to the first upper outlet of the lower
actuatingrodeind the-ether lendivannettedi¢d fhreesecord wpper inlbeof Lower
the upper moving cylinder. 10 26. The apparatus as set forth in claim 25,
aclyhefain gthedfitsesiphy pipeo i sedorrs piply: PitRE tHeofirsEdfteithalcat ing
channel of the lower actuating rod, and the second internal channel of the
Wi{bper R tubthgrodiarg Eorsthitted 5 Stiéh that e drmdaft cffitddder and
supplied through the first supply pipe and the second supply pipe is equal
Ehey ther 8ol of fu-Sipiedhrodgi e MSEHASHAT chafnel of the

lower actuating rod and the seco?d internal hanngl %fnt e

actuafihg 1ol 70 27 ThE SpArs 25 Set FGHIT claith 75 wheréin e "
ot e e o QUL ReE DT AL i
cylinder having an open lower end for communicating with the
lower actuating rod, the upper moving cylinder having a
second upper inlet formed at the upper part thereof;
an upper actuating rod inserted in the upper moving
cylinder through the wupper part of the upper moving
cylinder, the upper actuating rod having a second central
channel and a second internal channel defined therein, the
second central channel having an open lower end and an upper
end closed by means of a second upper flange and the second
internal channel having upper and lower ends closed by means
of the second upper flange and a second piston, the upper
actuating rod having a second lower 1inlet and a second
closed upper outlet formed at the upper and lower parts of
the second internal channel, respectively, the upper
actuating rod being connected to the cage;
a second external channel defined between the upper
actuating rod and the upper moving cylinder for

communicating with the second upper inlet of the upper

moving cylinder and the second lower 1inlet of the upper
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stopper of the lower fixed cylinder blocks approximately the 25 upper half
of the first upper inlet of the lower fixed 102 12 JUN 2006 cylinder, the
end of a second upper stopper of the upper moving cylinder extendsg g gy 206
downward such that the end of the second upper stopper of the upper
moving cylinder blocks 5 approximately the upper half of the second
upper inlet of the upper moving cylinder, the first piston of the lower
acactaating radds spaced from the lower end of the lower fixed cylinder by
a distance corresponding to approximately the lower half of the first 10
upperanlétigfsthe fowerlfixed iayfindervand thensecend pistomnsitheclpper the
actuating rod is spaced from the lower end of the upper moving cylinder
fipph Hiskiice dbkfdspBhdiigto bPPrakirmatey tie b dalidicdthéhe other
second upper inlet of the upper moving cylinder. 15 28. The apparatus as

engbt {GRRTIFEIERA 255 Wheféin s8R Pulled 18 hftacHe&d thé tiphafing @

h surfacle, of the second upper flange, a wire rope wound on the driving
YHUIfey 1 cBifiEcted'ts the cage, and guide rollers are mounted to 20 one

side of the driving pulley such.that the guide rollers can be moved alo
the ouide S ety oposEg al e Thirg hasid whic g o0 che

£1folling gontact with the guide Jails, fhe guide rollers heipg arangedin other
pairs in'an upper
end connected to the second upper inlet of the upper moving

cylinder.

26. The apparatus as set forth in claim 25, wherein
the first supply pipe, the second supply pipe, the first
internal channel of the lower actuating rod, and the second
internal channel of the upper actuating rod are constructed
such that the amount of fluid supplied through the first
supply pipe and the second supply pipe 1is equal to the
amount of fluid supplied through the first internal channel
of the lower actuating rod and the second internal channel

of the upper actuating rod.

27. The apparatus as set forth in claim 25, wherein
the end of a first upper stopper of the lower fixed cylinder
extends downward such that the end of the first upper
stopper of the lower fixed cylinder blocks approximately the

upper half of the first upper inlet of the lower fixed
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and lower arrangement. 25 103 1 3 JUN 2006 29. The apparatus as set
forth in claim 22, wherein each of the locking parts comprises: a movable
locking part including an actuating cylinder mounted to the cage andjaé*l JUN 20
insertion rod integrally attached 5 to the end of a piston rod of the ™ * b
actuating cylinder such that the insertion rod can be moved forward from
or backward to the cage by means of the actuating cylinder; and a
cylbckiigripsertion part formed at the steel-frame body corresponding to the
stacking chamber for securely 10 locking the insertion rod. 30. The
apparahss asetdérth irselam@ouphereis tihiedecking inSegtiotrpart moving
comprises: a locking member attached to the upper end of the 15
cydthiekipg cRarbiedToespordidg ©URR liftiRgtchahfelast af insefiofecond
hole formed at the locking member for allowing the insertion rod to be

UPRRErtedtheRftRfougR £31. FRE appgREs as B8V fdith in EMIh& Wherfehrcks

20 the locking insertion part comprises: a guide locking member attached
PR th llﬂ“p‘-’lpte?ri do eth@%?aec]t?ing% %m%gr ctoﬂlr?esf)gﬁagﬁﬁ RS firting Lot ©f

thcehf%lnneel;rarrlmq}l)1 \a;wed e-f%ggg groove formed at the guide locking 25

member such that the insertior rod can be inserted into the
the first piston of the lower actuating rod is spaced
from the lower end of the lower fixed cylinder by a distance
corresponding to approximately the lower half of the first
upper inlet of the lower fixed cylinder, and
the second piston of the upper actuating rod is spaced
from the lower end of the wupper moving cylinder by a

distance corresponding to approximately the lower half of

the second upper inlet of the upper moving cylinder.

28. The apparatus as set forth in claim 25, wherein a
driving pulley 1is attached to the upper surface of the
second upper flange, a wire rope wound on the driving pulley
is connected to the cage, and guide rollers are mounted to
one side of the driving pulley such that the guide rollers can
be moved along the guide rails vertically disposed at the
lifting channel while being in rolling contact with the guide
rails, the guide rollers being arranged in pairs in an upper

and lower arrangement.
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104 13 JUN 2006 wedge-shaped groove while being guided along the

wedge shaped groove. 32. The apparatus as set forth in claim 30,

wherein 5 the insertion hole is a vertically extending elongated hole, qﬁg JUN 7008

width of the insertion hole being gradually increased from the lower en

to the upper end of the insertion hole such that the width of the hole at

the upper end of the insertion hole is larger than the diameter of the

insertioh . 10rad. 38pdhe apparatussassef fortn iniclaim131imwheein aherein

roller is rotatably attached to the end of the insertion rod such that the
eaipseibntieel davcié Bendwthilyegide alsrapthe 15 wedge-shaped groove

while being in rolling contact with the wedge-shaped groove by means of

the rofle™8¥3Phe apparatid aR3det farlc iriiaiie 3o ordsit UhéRsin @ 1nder

movable locking part further comprises: 20 a sliding tube surrounding the

MIHBERTDN TR 'Such TREE te hseRicH St darPBe SR thrabGA%ARS SHding tached
tube; and a supporting, bar attached b en the sliding tube and the
o 28 Fi oA i G s R SO T Such

rod. of . . acty
e app atusas Set forth in cfaint 9 or
£r2Q0G wher %éﬁ‘c‘;‘c %E%%kﬂ%“%'5%“r%‘@ﬂ%%"cﬁ'sﬁé&QS'QQP%%%%“%% PA1Sxward
each of the height-adjusting
to the cage by means of the actuating cylinder; and
a locking insertion part formed at the steel-frame

body corresponding to the stacking chamber for securely

locking the insertion rod.

30. The apparatus as set forth in claim 29, wherein
the locking insertion part comprises:

a locking member attached to the upper end of the
stacking chamber corresponding to the lifting channel; and

an 1insertion hole formed at the locking member for

allowing the insertion rod to be inserted therethrough.

31. The apparatus as set forth in claim 29, wherein
the locking insertion part comprises:

a guide locking member attached to the upper end of
the stacking chamber corresponding to the 1lifting channel;
and

a wedge-shaped groove formed at the guide locking

member such that the insertion rod can be inserted into the
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parts comprising: a hydraulic cylinder mounted downward at a 5
corresponding corner of the traveler; and a spreader, having a
corresponding holder part, mounted to the end of the piston rod of the.
hydraulic cylinder such that the spreader is moved upward or downward
by means of the hydraulic cylinder and the height of the 10 holder part is
adjusted according to the movement of the spreader. 36. The apparatus
weakysetstorthad clgine 88swheneihe eaich iofghe dreightcadjadtimgypattse  wedge-
comprises: 15 a guide rod disposed at one side of the hydraulic cylinder,
shipeaglide Pod ®eing attached to the spreader through the traveler. 37.
The apparatus as set forth in claim 36, wherein 20 each of the
height-adjusting parts comprises: a stopper attached to the traveler such
that the SIOE[E%‘ can be caught in a catching groove formed at the upper

end ofthe gliitfe rBBYEFRIdhgARe §hite FOF 35 38! TRéHPparilus 3rerein

set forth in claim 37, wherein 106 1 3 JUN 2006 the stopper.comprises: a
FNGoppar piate Hispodsd atthe lYpepreJErlsfﬁar1 a0k ot fhe r]t(r%\? er thé Stbppar "o1e
erlatg having enosging grogyes formed, At bath ends terof such thatihe, .o q

engaging grooves can be S|mutaneousefy engagged%v@t €
ffHM“§98n%BQ§§mQK@ to the upper end of the insertion hole
such that the width of the hole at the upper end of the

insertion hole is larger than the diameter of the insertion

rod.

33. The apparatus as set forth in claim 31, wherein a
roller is rotatably attached to the end of the insertion rod
such that the insertion rod can be smoothly guided along the
wedge-shaped groove while being in rolling contact with the

wedge-shaped groove by means of the roller.

34. The apparatus as set forth in claim 30 or 31,
wherein the movable locking part further comprises:

a sliding tube surrounding the insertion rod such that
the insertion rod can be slid through the sliding tube; and

a supporting bar attached between the sliding tube and

the cage.

35. The apparatus as set forth in claim 9 or 21,
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grooves of a pair of guide rods; and a stopper hydraulic cylinder disposed
below the stopper plate for moving the stopper plate to one side. 10 39.
The apparatus as set forth in claim 38, wherein the stopper further
comprises: a pair of distance-adjusting holes formed at the stopper ﬂa@edUN 2006
while being spaced apart from each other; and a pair of adjusting bars
mounted to the upper surface 15 of the traveler such that the adjusting
whgars iare ihserech vk tngy distance-adjustingdwotes; irespectively, for
adjusting the movable distance of the stopper plate. 40. The apparatus
as setforthtin cidi 39, whereinr 26 thesaveler fs providéwwith trggidiest ing
tube surrounding the guide rod. 41. The apparatus as set forth in claim 9
P332l CRMRF&IR tRE Stacking unit comprises: a steel-frame 25 stacking
facility including a plurality of steel-frame 107 1 8 JUN 2006 bodies

conneited (oYEE@dtHer subl H&tdRors oFBHB 6T the SIEMIHAHRE bodids 2

communicate with floors of %h%othqcr steel-frame body, respectively, each
CBr SRR b SfES Havilg St feast WS stackifg thambers disposed

along both si%j1 of theﬂiftin hannel,é':\nd \gh rein the tra\ﬁel r.s
moved hor? orneta%ﬁbm onaevé%%he I?ﬁing chann I(s)rtltg1 %ﬁlég othecr)%ﬁﬁlé part,

moqml i%éﬁetﬁse"gﬂﬁ‘e8@0@@3%%@ rod of the hydraulic

cylinder such that the spreader is moved upward or downward
by means of the hydraulic cylinder and the height of the
holder part is adjusted according to the movement of the

spreader.

36. The apparatus as set forth in claim 35/ wherein
each of the height-adjusting parts comprises:

a guide rod disposed at one side of the hydraulic
cylinder, the guide rod being attached to the spreader

through the traveler.

37. The apparatus as set forth in claim 36, wherein
each of the height-adjusting parts comprises:

a stopper attached to the traveler such that the
stopper can be caught in a catching groove formed at the

upper end of the guide rod for holding the guide rod.

38. The apparatus as set forth in claim 37, wherein
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SR BFSHGSNS 18 Made bf rﬁfﬁber 50 T that SHcKe can
grggvrggag%oy%%%?fe(% %rgﬁrgélopgds; and

10 42. The apparatus as set forth in claim 41, wherein the stacking unit

further comprises: an introduction-preventing part for preventing the

traveler provided at one of the lifting channels from being introduced into

the other lifting channel. 15 43. The apparatus as set forth in claim 41 8r JUN 2006
42, wherein the steel-frame stacking facility includes various steel-frame

bodies having different sizes so that various containers having different

theizesoane heighite candre: 20 stacked. 44. The apparatus as set forth in

claim 42, wherein the introduction-preventing part comprises: safety
protrasicrisarached] #F pairs, 10 W€ thsitles ths ofibieedppdsité atacking the
chambers communicating with each 108 1 3 JUN 2006 other; and sto

trasysdicets afthéhedit iPBAHFs, B B tral@ier SuchNERE tRS stBp M4 eRetd ormed

pass by one pair of safety protrusions placed near the traveler and collide

at agRinkt (R othdF haitof SHféty pitlusidis pradtPaRdy froRvHes can be

veler. 45. '[he ap aratus, as set,C orth in claim 44 Wherelggéq%%f;g%télaehing

a stopper hydraulic cylinder disposed below the

stopper plate for moving the stopper plate to one side.

39. The apparatus as set forth in claim 38, wherein

the stopper further comprises:

a pair of distance-adjusting holes formed at the

stopper plate while being spaced apart from each other; and

a pair of adjusting bars mounted to the upper surface

of the traveler such that the adjusting bars are inserted in
the distance-adjusting holes, respectively, for adjusting

the movable distance of the stopper plate.

40. The apparatus as set forth in claim 39, wherein

the traveler is provided with a guide tube surrounding the

guide rod.

41. The apparatus as set forth in claim 9 or 21,

wherein the stacking wunit comprises: a steel-frame

stacking facility including a plurality of steel-frame
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46. The apparatus as set forth in claim 44, further comprising: 15
container-introducing parts disposed at both sides of the steel-frame
stacking facility for introducing containers into the lifting channels. 47.
The apparatus as set forth in claim 46, wherein 20 each of the 13 JUN 2006
container-introducing parts comprises: introducing rails mounted at the
outside of the lower end of each lifting channel; bogies disposed on the

bomtresucing reilts suchtthatthehbagiés carsbelmoviedtaldnigothesintedducimg of
rails; 25 upper rails disposed above the introducing rails while 109 1 3

thaUN 2006 Heingpehsehdiculacttheintoducing railsi and stackinghe other
loaders disposed on the upper rails such that the stacking loaders can be

stRidYedEiBiRy thetipper RIRT6F 154diHg c6MEherfonts ®%d bbgrges kgdies

The apparatus as set forth in claim 47, wherein each of the stacking

a8 rsTomphgas: aMovifg RO MovdbiB TSy the SRpFThail e figing o th

.frame disposed below the moving bogie; and 10 a plurality of holder parts
Slgt?gcr?g% Eo%t%g filx%irlwtgl nﬁgan%%] I(%Pﬁglol’dir(‘%gn(t:iontainers having different sizes.

49. An apparaius for storing and transfering containers INAdIRg &, ;e of
stacking unit for stacking a great
the 1lifting channels to the other 1lifting channel in the

steel-frame stacking facility.

42. The apparatus as set forth in claim 41, wherein
the stacking unit further comprises:

an 1introduction-preventing part for preventing the
traveler provided at one of the 1lifting channels from being

introduced into the other lifting channel.

43. The apparatus as set forth in claim 41 or 42,
wherein the steel-frame stacking facility includes wvarious
steel-frame bodies having different sizes so that wvarious
containers having different sizes and heights can be

stacked.

44. The apparatus as set forth in claim 42, wherein
the introduction-preventing part comprises:
safety protrusions attached, in pairs, to the insides

of the opposite stacking chambers communicating with each
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15 number of containers, wherein the stacking unit comprises: a
steel-frame body constructed in a vertical multi- storied structure such that
the steel-frame body has a plurality of stacking chambers defined therein,

the steel- frame body having horizontal rails disposed at both sides in 203 JUN 2006

each stacking chamber and a lifting channel defined vertically in the
steel-frame body; a cage disposed in the lifting channel, the cage having
otherizortatrails corresponding to the horizontal rails of the stacking
chamber; 25 a traveler mounted in the cage such that the traveler 110 1 3
JUN Z008°cdry be ktfaghed te orediacheddrohidhe tppehpaftortisd er such
container, the traveler being movable horizontally along the horizontal
thafis of fife statlkiRg chamber ahd thé Adrizdital RIS of Biel€age®hnd safety
lifting parts attached to the upOEer end of the steel- frame body for moving
r

PT e g U WRRFGF doRhRard Bong tAESHifig Chanfal 560FhgTa nst the

pparatus as set.forth in claim 49, wherein_10 the traveler comprises: a
o ot Brivit i ECcin S et bOdy ISPttt B1F tage i o1

tr%l\%%lg of driving rollers rotatably disposed at both sides of the main
ody such that the driving rollers are moved along the horizontal rails of
the cage while 15 being in rolling contact with the horizontal rails of the
cage
45. The apparatus as set forth in claim 44, wherein

each of the safety protrusions 1is made of rubber so
that shocks <can be absorbed by means of the safety

protrusions.

46. The apparatus as set forth in claim 44, further
comprising:

container~introducing parts disposed at both sides of
the steel-frame stacking facility for introducing containers

into the lifting channels.

47. The apparatus as set forth in claim 46, wherein
each of the container-introducing parts comprises:

introducing rails mounted at the outside of the lower
end of each lifting channel;

bogies disposed on the introducing rails such that the
bogies can be moved along the introducing rails;

upper rails disposed above the introducing rails while
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by means of a driving motor fixed to the main body; and holder parts
formed at the lower surface of the main body such that the holder parts

can be engaged in or disengaged from holes formed at the upper surf]ageJUN 006

of the 20 container. 51. The apparatus as set forth in claim 49 or 50,

wherein the stacking unit further comprises: locking parts for locking the

cage to the steel-frame 25 body at the position where the horizontal rails
begfrtherEpe B3UIUN 2096t statkingichariercdredeveliwith tkedorizontal

rails of the cage, and wherein each of the locking parts comprises: a

movalea6&RiRg phrafelk’lirl &R atfshting cyifdePRtdurted 16 tifsieagechat

and an insertion rod integrally attached 5 to the end of a piston rod of the

st SAT EthdeP SHER thatFhe MReMOFEROITHTHe MEveddBRvarddlom for
1 or hackward to the cage bémﬁan%of the actuating cylinder; and a
99 I%irﬁ% iﬁgélrEi%ﬁnpea]fFfo Med &t the' $tdéiSrame body corresponding to the
stacking chamber for securely 10 locking the insertion rod. 52. The
apparatus as set forth in claim 49 or 50, wherein the stacking unit further

comprjses: heightadiysting parts, each ofdhedieiohti-adiusting 4 Paffe rein
comprising: a hydraulic cylinder mounted downward at a corresponding
eLAUnerotthe taveler andi oaders comprises:
a moving bogie movable along the upper rails;
a fixing frame disposed below the moving bogie; and

a plurality of holder parts attached to the fixing

frame for holding containers having different sizes.

49. An apparatus for storing and transferring
containers including a stacking unit for stacking a great
number of containers, wherein the stacking unit comprises:

a steel-frame body constructed in a vertical multi-
storied structure such that the steel-frame body has a
plurality of stacking chambers defined therein, the steel-
frame body having horizontal rails disposed at both sides in
each stacking chamber and a 1ifting channel defined
vertically in the steel-frame body;

a cage disposed in the 1lifting channel, the cage
having horizontal rails corresponding to the horizontal
rails of the stacking chamber;

a traveler mounted in the cage such that the traveler
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a spreader, having a corresponding holder part, mounted to the end of
the piston rod of the hydraulic 20 cylinder such that the spreader is
moved upward or downward by means of the hydraulic cylinder and the
height of the holder part is adjusted according to the movement of the
spreader. 25 53. The apparatus as set forth in claim 49 or 50, 112 1 3
JUN 2001s wherein the stacking unit comprises: a steel-frame stacking

cHacility inchidingedplurality of steebfiante Hodies Thanegtee to each othér the
such that floors of one of the steel-frame bodies communicate with floors

catthé wiffer 5-Seel-fraifelbadypeéspedtivepb-cachof Steelframe badigsg the
having at least two stacking chambers disposed along both sides of the

N9k BlE@rn el 2and wRérefn thestrardtéris mdvetPRariZbMtall frork dRezstntal

the lifting channels to the aother lifting channel in the 10 steel-frame

atackifg fadify 395’ o0

lifting parts attached to the upper end of the steel-
frame body for moving the cage upward or downward along the

lifting channel.

50. The apparatus as set forth in claim 49, wherein
the traveler comprises:

a horizontal driving part including a main body disposed
at the cage, and a plurality of driving rollers rotatably
disposed at both sides of the main body such that the driving
rollers are moved along the horizontal rails of the cage while
being in rolling contact with the horizontal rails of the cage
by means of a driving motor fixed to the main body; and

holder parts formed at the lower surface of the main
body such that the holder parts can be engaged 1in or
disengaged from holes formed at the upper surface of the

container.

51. The apparatus as set forth in claim 49 or 50,
wherein the stacking unit further comprises:
locking parts for locking the cage to the steel-frame

body at the position where the horizontal rails of the

111
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stacking chamber are level with the horizontal rails of the
cage, and wherein each of the locking parts comprises:

a movable locking part including an actuating cylinder
mounted to the cage and an insertion rod integrally attached
to the end of a piston rod of the actuating cylinder such
that the insertion rod can be moved forward from or backward
to the cage by means of the actuating cylinder; and

a locking insertion part formed at the steel-frame
body corresponding to the stacking chamber for securely

locking the insertion rod.

52. The apparatus as set forth in claim 49 or 50,
wherein the stacking unit further comprises:

height-adjusting parts, each of the height-adjusting
parts comprising:

a hydraulic cylinder mounted downward at a
corresponding corner of the traveler; and

a spreader, having a corresponding holder part,
mounted to the end of the piston rod of the hydraulic
cylinder such that the spreader is moved upward or downward
by means of the hydraulic cylinder and the height of the
holder part is adjusted according to the movement of the

spreader.

53. The apparatus as set forth in claim 49 or 50,
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wherein the stacking unit comprises: a steel-frame stacking
facility including a ©plurality of steel-frame Dbodies
connected to each other such that floors of one of the
steel-frame bodies communicate with floors of the other
steel-frame body, respectively, each of steel-frame bodies
having at least two stacking chambers disposed along both
sides of the lifting channel, and

wherein the traveler is moved horizontally from one of
the 1lifting channels to the other lifting channel 1in the

steel-frame stacking facility.
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