"ngh capaC|ty |ntegrated depots for containers" This invention refers to
an indovative structure for the orderly disposition and storage of
containers. In the known techni que, the probl em of red@; NGy
storing and shipping |arge quantities of containers is mell knomn E%?Q
exanple, in ports, loading and unloading gontainerships is a long and

t edi ous operation and very often creates serious logistic problens. In

fact, it is p“ﬁi&ﬁa@éﬁaéﬂytﬂﬁté?ﬁéjtég @Qﬁot‘ﬁ"f’@ﬂ'@@n@élﬁéﬁssm p to be
carrled out within the shortest me possi ble. The order .in which the

contai ners are unl oaded hardly ever coincides with the order in which the
various containers nmust be withdrawn fromthe receiving structure and vice
versa, both ashigghieentidhdrafdts ttoesnaiinesat tgar dsrhbeur@ansrothe

transport (by road, rail, etc.) Attenpting to at |east partially rearrange
t he contaunersrdbrlg d&épmsﬁtmpﬁr&mﬂh@meregereﬁutbntannarsonsuderable
sl owi ng down of the unl oading

In the known technigue, the problem of receiving,
arranging, storing and shipping large quantities of
containers is well known. For example, in ports, loading
and unloading containerships is a long and tedious
operation and very often creates serious logistic
problems. In fact, it is preferable for the loading and
unloading of the ship to be carried out within the
shortest time possible. The order in which the containers
are unloaded hardly ever coincides with the order in which
the various containers must be withdrawn from the
receiving structure and vice versa, both as regards
withdrawal times and as regards the means of transport (by
road, rail, etc.) Attempting to at least partially
rearrange the containers while unloading them however
results in a considerable siowihg down of the unloading
operations. '

One of the container storage structures suitable for large
and very large quantities is the classical storage yard,
where thg containers are stacked up while waiting to be
shipped to their final destination. The use of a storage
vyard as a depot is useful in order to reduce the
stiucturing required for the warehouse and in order to

optimize the space occupied and the cost of handling and

equipment.



operations. One of the container storage structures suitable for |arge and
very farge quantities is the classical storage yard, where the containers
are stacked up while waiting to be shipped to their final destination. The
use of a storage yard as a depot is useful in order to reduce the
structuring required for the warehouse and in order to optimze the space
occupi ed and the cost of handling and equi pnent. 2 However, stacking up

contai ners | gadfved t ke iy 3} Aol LMBrd Nedds @d renelas sidvartidde t o

wi t hdraw and di scharge a particular container if it is not at the top of
its respecti\¢r slakdhg it SExAraar: Mardi fenails ito ivittasegusid |diddmaiad | ve

to rearrange the containers.
a particular container if it is not at the top of its
respective stack. In storage yard depots is it
consequently imperative to rearrange the containers.
This, however, considerably slows down the operations of
unloading into the depot and tends to reduce the number of
containers per stack, resulting in an increase in the size
of the storage vard.
In the known technique depots for containers have also
been proposed which enabls them to be inserted and removed
from the depot in a non sequential order. This is achieved
by means of complex honey—combed structures, composed of a
plurality of cells among which.transelevators move to
withdraw and insert containers into the cells. In this way
it is possible to achieve independence hetween the order
of insertion and the order of withdrawal of the containers
into and from the depot.
In modern terminals, the number of containers to be stored
is frequently very high {even as many as several thousand
containers) and structures of this kind are consequently
very difficult to produce, both because of the equipped
areas that they have to occupy and because of the lack of
efficiency of the handling equipment which would have to
travel over very long distances, both vertical and.
horizontal, within very short spaces of time.
As the number of containers increases, these cellular

depots rapidly become uneconomical and somewhat



Thi's,. however, consi derably sl ows down the operations of unloading into the
depot® and tends to reduce the nunber of containers per stack, resulting in
an increase in the size of the storage yard. In the known techni que depots
for containers have al so been proposed which enable themto be inserted and
renoved fromthe depot in a non sequenti gl order. This is achieved by neans
of conpl ex honey-conbed structures, conposed of a plurality of cells anpbng

whi ch transelgyakoeseiYeckpetiibhdiawsafdr asetheC@itaaiendisng Nidtt He cel | s.
In this way it is possible to achi eve i ndependence between the order of

i nsertion andohbBerpaeder of withdrawal of the containers into and fromthe
depot. In nodern termnals, the nunber of containers to be stored is
frequently vehyg bBegbrédvesces pENthds sawvenilonhdssdod cbwnki&enéhe) and
structures of this kind are consequently very difficult to produce, both
because of t hboeguinppédoardaprobdemshdy paositidngeauproaadebetausduae t he
ackcof or integrated depot, which enabhles the containers to be

very rapidly received and efficiently rearranged, and

which at the same time enables an extremely large number

of containers to be stored.at relatively low cost and with

limited requirements in terms of handling equipment.

This scope is achieved, éccording to the invention, by

providing an integrated container depot comprising a first

transit sector with a cellular structure having cells

superimposed and adjacent to one another to form columns

and rows of cells designed to receive containers; a second

storage sector consisting of a storage yard structure with

areas for stacking containers; first means for

transferring containers to and from a container arrival

and departure area and cells of the cellular structure;

second means for transferring containers to and from cells

of the cellular structure and areas of the storage yard

structure.

The innovative principles of this invention and its

advantages with respect to the known technique will be

more cléarly evident from the following description of a

possible exemplifigative and non-restrictive embodiment

applying such principles, with reference to the

accompanying drawings, in which:

~ figure 1 shows a schematic perspective view of a storage



ef ficiency of the handling equi pment which would have to travel over very

| ong® di stances, both vertical and horizontal, within very short spaces of
time. As the nunber of containers increases, these cellular depots rapidly
becone unecononi cal and sonmewhat 3 inefficient, especially as far as the
travelling lift is concerned. The general scope of this inventionis to
obvi ate the above-nentioned probl ens by4providing a storage structure or

i nt egrated depot, which enables the containers to be very rapidly received
and effici eptrycteserapgerdingdtehtBr ARVEREISAAe tine enables an extrenely

| arge nunber of containers to be stored at relativelz | ow cost and with
limted requi FEHBRes?i fhPEF 2 SFLRBALLFn§eEEAPPALAPLAN View of the

structure of figure 1;

- figure 3 shows a partial cutaway side view of the
structure of figure 1.

With reference to the figures, a storage structure,
generically indicated by reference 10, comprises a first
area or sector 11 for transit of containers and a second
area or sector 12 for storage of the containers.

The first sector comprises a cellular structure 13
composed of a plurality of cells disposed in rows and
columns to form at least one wall of adjacent cells. As
can be seen in the figures and as will be explained
further on, the walls made of cells are advantageously two
in number disposed facing each other.

Disposed between a container arrival and departure area
and cells of the cellular structure are first means for
transferring containers, while disposed between cells of
the cellular structure and areas of the storage vard
structure are second means for transferring containers.
In particular, the cellular structure comprises opposing
sides or faces on which are disposed means 14, 15 for
inserting and withdrawing the containers in it. The means
for inserting and withdrawing 15 on one of the two sides
are connected, by transferring means 16, to means 17 for
handling the containers in the storage yard structure 12.
Typically, the inserting and withdrawing means 14 are

means for receiving incoming containers on arrival from



Thi s scobe i s achi eved, according to the invention, by providing an

i nt edrated contai ner depot conprising a first transit sector with a
cellular structure having cells superinposed and adjacent to one another to
formcolums and rows of cells designed to receive containers; a second
storage sector consisting of a storage yﬁrd structure with areas for
stacking containers; first neans for transferring containers to and from a

C o anc kPR CRERY BuSEETHEPE B hhathoblicaB EbPeasLRchr,,
structure and,gueagygf e BEOEggec%ﬁﬁglﬁEr%%EHE@uF%thHBHOKQt Sleved,

princi pI es O s TAaventron an t's advant ages w respect to

echni que wiby b enmésng'fark¥h9%'qgn%ofgggg&hs RgthWbmauﬂ%as&aa ion of a

possi bl e exe Icatrve and non-restric enbodi nent applying Such

principles, wigh HELREEACENEC1hRBRGEREPABKLRI 18 8WaNeRe bltWH e Or
container airival and departure area) is parallel to a
containership docking wharf 19 and the means 14 are served
by quay cranes 18 for unloading (or loading) the
containers from the ship.
As can be clearly seen in figure 2, the inserting and
withdrawing means 14 and 15 comprise a plurality of
overhead travelling cranes 20 and 21 respectively, whiéh
run horizontally along the two opposing faces of the
cellular structure. The overhead travelling cranes 20, 21
can be disposed on a sipgle floor of the cellular
structure, so as to run along a single row of cells, or be
disposed on several floors. For example, as can be seen in
figure 3, in the exemplificative embodiment shown here the
overhead travelling cranes 20 are disposed on three
floors, while the overhead travelling cranes 21 are
disposed on one floor only. This enables the containers to
be rapidly received from the ship while at the same time
limiting the complexity of the structure.
Each overhead travelling crane 20, 21 comprises the
function of inserting and withdrawing a container from the
cells as well as the function of rotating the container by
90° on itself, so as to withdraw and deposit on itself a
container disposed_with its longer side parallel to the

direction of insertion into the cells. Overhead.travelling



- figure 1 shows a schematic perspective view of a storage

4 structure

accdrding to the invention; - figure 2 shows a schematic sectional plan

view of the structure of figure 1; - figure 3 shows a parti al

cut away si de

view of the structure of figure 1. Wth reference to the figures, a storage
structure, generically indicated by reference 10, conprises a first area or
sector 11 for transit of containers and6a second area or sector 12 for

storage of the containers. The first sector conprises a cellular structure
13 conposedcrhngspmitdl at yiofleg Ifangitsepday icapeews Yadd ec sleddmEnay f or m at
| east one wall of adjacent cells. As can be seen in the figures and as wl|

be expl ai negnd consequently not further described herein.

The transferring means between the cellular sector and the

storage yard sector comprise cranes 22 and automatic

shuttles 23 sliding along runways 24. The cranes 22 run

along the front of the cellular structure and over the

overhead travelling cranes 21 to transfer the contajners

between the overhead travelling cranes and the automatic

shuttles 23.

The cranes 22 can also be of such dimensions as to enable

them to unload the containers onto trucks or railway

wagons 35, as well as onto the automatic shuttles,

whenever, for example, it is required to be able to

withdraw the container directly from the depot after the

fearrangment carried out in the cellular structure. As can

be clearly seen in figure 2, the runways comprise an

annular path having a first side 27 parallel and close to

the overhead travelling.cranes and a second side 28

parailel and close to one side of the storage yard

structure along which run the handling means 17 which

operate in the storage yard. The handling means 17

comprise storage yard cranes 25 which run along the second

side of the annular path of the runways to transfer the

containers between the shuttles arriving on said second

side and the storage vyard.

As can be easily imagined by the expert in the field, and

consequently not shown in detail, for very large-sized

storage yvards the annular structure of the runways can be



further on, the walls nmade of cells are advantageously two in number

di sposed facing each other. D sposed between a container arrival and
departure area and cells of the cellular structure are first nmeans for
transferring containers while disposed between cells of the cellular
structure and areas of the storage yard _structure are second neans for
transferring containers. In particular,7the cel lular structure conprises
opposi ng sides or faces,on which are disposed neans 14, 15 for insigging

and wi t hdr a5#P@aEed 3bniRtaEValsnalpngrhBe sknLaes, Yarler £RRG 2RYY

w thdrawi ng 15 on one, of the two sides are conpecte by transferring neans
16, to neag§tE?CFBFehﬁﬁﬂ?gnﬁoPﬂﬁczﬁatg?n&ﬁ? PEHFHE g?opéagsygid strugture

L2 Ty R L LSELL DBl ERLRN B TERTS IR TR,
closest to the cellulér sector, the others will have both
their two rectilinear sides served by storage vard cranes
to transfer the containers to and from the shuttles 23 and
the storage vard.

As can be clearly seen in the figures, the runways can
advantageously have sections served by the storage yard
cranes and by the cranes 22, made with a double lane or
widened with turnouts for handling and overtaking, to
allow the shutties that have to he loaded or unloaded to
stop without hindering the circulation of the other
shuttles. |

With the integrated depﬁt thus made, with a cellular
transit area and a final storage yard area it is possible
to achieve a high sforage speed, with limited costs and
minimum mooring time for the containerships. At the same
time, the flexibility of the depot is such as to permit
precise and efficient arrangement of the incoming
containers, and subsequently enable them to be easily
retrieved and withdrawn from the depot.

When in operation, the depot receives the containers by
means of the cranes 18, which unload the containers from a
ship moored at the quayside and deposit them on the
overhead travelling cranes 20. The number of cranes and

overhead travelling cranes can be easily dimensioned so as

to ensure rapid unloading.



5 outside the depot which nust be arranged and stored. As a rule, the side
of the cellular structure which is served by the neans 14 (that is to say
the main comruni cati ng side between the integrated depot 10 and the outside
or container arrival and departure area) is parallel to a containership
docki ng wharf 19 and the neans 14 are served by quay cranes 18 for

unl oading (or loading) the containers f@omthe ship. As can be clearly seen
in figure 2, the inserting and withdrawi ng means 14 and 15 conprise a
plurality ohsotkeheuwdrheadetrangliingesraneandraduabipeteredve, thei ch run
hori zontally al ong the two opggsing faces of the cellular structure. The
over head treoeteingrsrabley2shift and BEoH| ipofeenBnof 8i igPe £P4dr of the
cellular structure, so as to run along a single row of cells, or be

di sposed ontBenekthevirebate the srpfplaerafremnthe SEBRSVATAAdure 3, in the

exenplificative, epbodi ment , shown here the . ) .
receiving position to the frontal inserting position and

insert it in the cell.

While the cells are being filled with the containers that
are being unloaded, on the opposite side of the cellular
structure the containers are withdrawn by means of the
overhead travelling cranes 21. The containers can be
-withdrawn in any order whatsoever, different from the
order in which they were inserted into the cells. In this
way, the ship can be unloaded in the order most convenient
for rapid unloading, while the containers can be arranged
for final storage in any desired different order.

Once a container has been removed from the cellular
structure and disposed on a overhead travelling crane 21,
the overhead travelling crane rotates the container from
the withdrawing position to the hoisting position and one
of the cranes 22 transports tﬁe container from the
overhead travelling crane 21 to a shuttle 23 waiting on
section 27 of the runway.

The shuttle transports the container along the runway
until it reaches a pre-established position in the storage
vard sector of the depof, where a storage yard crane lifté
the container and-deposits'it in a pre-established stack
in the storage yard.

It is obvious that in this way it is possible to create

stacks in any area whatsoever of the storage yard with any



overhead travelling cranes 20 are disposed on three floors, while the
overhead travelling cranes 21 are di sposed on one floor only. This enables
the containers to be rapidly received fromthe ship while at the sane tine
limting the conplexity of the structure. Each overhead travelling crane

20, 21 conprises the function of inserting and withdrawi ng a container from
the cells as well as the function of rota%ing the container by 90 on

itself, so as to withdraw and deposit on itself a container disposed with
its |onger sidesjmedldeder cof heheli contabmens imskhe isbackso Fae cell s.
Overhead travelling 6 cranes with a simlar functioning capacity are-

wel | - known arekasmbequehtis Housfoeshtblecterapeandrriehs. CApbaiRarsf 8Pri ng

means between the cellular sector and the .
that the ones that have to be stored for a shorter period

of time are on top of the stacks, or group together in a
pre-established area of the storage vard containers
intended to be discharged at the same period of time or
forwarded to the same destination, etc..

To discharge the stored containers from the storage yard,
the nearest storage yvard crane withdraws the desired
container from the top of the corresponding stack and
directs it towards the outside of the integrated depot.
The routes that can be followed hy the containers
departing from the storage vard can vary. For example, the
cfane can unload the container diéectly onto a truck,; a
railway wagon, etc. waiting at the edge of the storage
vard; the crane can unload the container onto a shuttle on
the runway 16 which conveys it to a crane 22 which picks
it up and unloads it onto a truck, a railway wagon, etc.;
the crane can unload the container onﬁo a shuttle on the
runway 16 which conveys it to a crane 22 which picks it up
and unloads it onto an overhead travelling crane 21 which
reinserts it into the cellular structure, from where it
can be withdrawn, for example, and sent to a ship waiting
at the quayside.

In the example shown and described herein, the complexity
of the handling equipment outside the cellular structure
has been limited, in particular to be able to use overhead

travelling cranes with just a horizontal movement along a



storage 'yard sector conprise cranes 22 and automatic shuttles 23 sliding

al ong runways 24. The cranes 22 run along the front of the cellul ar
structure and over the overhead travelling cranes 21 to transfer the
cont ai ners between the overhead travelling cranes and the automatic
shuttles 23. The cranes 22 can al so be of such dinmensions as to enable them
to unload the containers onto trucks or @il way wagons 35, as well as onto
the automatic shuttles, whenever, for exanple, it is required to be able to
W t hdr aw t hesiogriteninoer cdf ridoady ¢f othe hee Hbplar oftwmrctyee rewar iangment
carried out in the cellular structure. As can be clearly seen in figure 2,

t he runways casepralomenre anmbar ghthloens gpal ¥er sthan dé@?nwa‘?%ﬂ'l and
close to the overhead travelling cranes and a second side 28 parallel and
close to ondlsians gm tihe siekbyay sdreetwkeure al ong which run the

handl i ng neans 17 which operate in the, storage yard. The handling nmeans 17
In order to achieve such limitation 'in complexity, it was

found advantageous to create a cellular structure
composed, as is clearly visible in figures 2 and 3, of a
double wall of cells 36, 37, one facing the overhead
travelling cranes 20 and the other facing the overhead
travelling cranes 21. Disposed between the two walls is a
corridor or gap 29 which remains inside the structure and
onto which open ends of the cells look out.
Along the corridor run internal handling means whereby the
containers are removed from the cells, brought into the
corridor, conveyed along the corridor and inserted into
another cell.

| In this way, the containers unloaded from the ship can be
inserted into the cells in the quay-side wall on the
floors served by the overhead travelling cranes 20.
Wheréupon, the internal handling means remove these same
containers from the obposite end of the cells, convey them
along the corridor 29 and insert them into different cells
(in either one of the two walls), so as to rapidly free
the cells served by the overhead travelling cranes to
enable other containers unloaded from the ship to be
inserted in them.
The internal conveying means can then withdraw the
containers stored in the various cells in any desired

order and insert them into the cells facing out onto the



conprise storage yard cranes 25 which run along the second side of the
annuf ar path of the runways to transfer the contai ners between the shuttles
arriving on said second side and the storage yard. As can be easily

i magi ned by the expert in the field, and consequently not shown in detail,
for very large-sized storage yards the annular structure of the runways can
be 7 repeated at intervals along the It orage yard, each annul ar
structure being connected to the .others by neans of connecting sections 26.
Except for tdverhead draverlidng emdnessel t ¢a tdadelthg avedeat, the ot hers
w [l have both their two rectilinear sides served by storage yard cranes to
transfer théreomidiing sranesn R raan thidhrnaw 1@ ZPHRLNGES s%/W'&g'éh?/ar d.

cells facing out onto them and send them to the storage
vard for final storage.

Figures 2 and 3 show a possible embodiment of the internal
conveying means. According to such embodiment, the ends of
the corridor 29 and, if necess;ry, several intermediate
positions, are provided with elevators 30 which run
vertically between the various floors of the structure for

vértically handling the containers. The various floors are

-

also providéd with internal overhead travelling cranes 31
which run horizontally along the corridor 29. The overhead
travelling cranes 31 comprise trolleys for inserting and
removing the containers from the cells which face onto the
corridor. To shift a container from one cell or another on
a different level, the overhead travelling-crane 31 of the
level of departure slides along the corridor uﬁtil it
comes face to face with.the container to be transferred,
takes the container from the cell, transports it to the
nearest free elevator, which conveys it to the floor of
arrival where an overhead travelling crane 31 of that
floor picks it up and conveys it along the corridor until
it is facing the cell of arrival and inserts it.

It may be envisaged to differentiate the functions of the
various elevators. For example, the pair of end elevators
can be used for moving the containers among the various
floors to place them in the holding cells, while the

intermediate elevator or elevators can be used for



As can be clearly seen in the figures, the runways can advant ageously have
sections served by the storage yard cranes and by the cranes 22, made with
a double | ane or widened with turnouts for handling and overtaking, to
allow the shuttles that have to be | oaded or unl oaded to stop w thout

hi ndering the circulation of the other shuttles. Wth the integrated depot
thus nmade, with a cellular transit area 48d a final storage yard area it is
possi bl e to achieve a high storage speed, with limted costs and_m ni num
noori ng ti mecborveyhegcsheacnastehngss Aromhshsaheléing, ceddsrt texithel ity of
the depot is such as to _permt precise and efficient arrangenment of the

i ncomi ng coneatkaprse and subscgaAS| (icnabrd iReRPrEeFPOBEENLY Malthi eved

and wi thdrawn_from the depot._ Wen in gﬁe[ation, t he depgt recei ves the
cont ai ners bfbRegrsespadneverbpad t8avehildAguRF8RESt K8 /cdAtai ners from a

hi d at th i de_and deposit . th th
Ship noore %n En%egggxsbvgrﬁgad %gg%gilgngnhggne Gan obviously be

provided on each floor, or a number of overhead travelling
cranes smaller than the number of floors and elevators
which convey from one floor to another not only the
containers but also the overhead travelling cranes.

The cellular,strucfure can also comprise secondary exits
32 at the ends of the corridor at ground floor. Said |
exists are served by the corresponding end elevator and
can comprise traversing cranes 33 for depositing the
containers on trucks 34. Said secondary exits can be
exploited to discharge containers directly from the
cellular structure.

At this point it will be obvious how the intended scopes
have been achieved. The depot according to_the invention
can be managed completely automatically by means of a
processor which, by storing the data on incoming
containers, can optimize their handling so as to achieve
the best possible stacking arrangement in the storage
yard, in order to optimize both the ship unloading times
and the entrance and exit of the stored containers both
towards the land and towards the sea.

The elements such as the handling cranes, the overhead
travelling cranes with rotation, the devices for inserting
and removing the containers from the cells and the various

conveying means, as well as the automatic shuttles, are



overhead travel | ing cranes 20. The number of cranes and overhead travelling
craneés can be easily dinensioned so as to ensure rapid unl oadi ng. 8 As
the overhead travelling cranes gradually receive the containers, they shift
and stop in front of a free cell, then they rotate the container fromthe
transversal receiving position to the frontal inserting position and insert
it inthe cell. Wile the cells are beind3filled with the containers that
are being unl oaded, on the opposite side of the cellular structure the :
cont ai ners anetwshhdupawm Beseyibedoterigdnoiar HE8d teradetaidg sdngfed Bl The
cont ai ners can be_withdrawn in any order whatsoever, different fromthe
order in whi @5t Bd} REr subsdantdalily nowa techaiqug @mds can :

consequently be easily imagined by the expert in the

field.

The foregoing description of an embodiment applying the
innovative principles of this invention is obviously given'
by way of example in order to illustrate such innovative
.principles and should not therefore, be understood as a
limitation to the sphere of the invention claimed herein.
For example, the number of cells and handling and

conveying means may vary in relation to specific

requirements.



way, the ship can be unloaded in the order nost convenient for rapid

unl oadi ng, while the containers can be arranged for final storage in any
desired different order. Once a container has been renoved fromthe

cel lular structure and disposed on a overhead travel [d-Bg=etane=2

over head travelling-crane+otates the container from
position to the h ASH& S|t|gn and ond of the crafles 22REPhﬂ@@@rts tihe
cont ai ner from mm& avel | i ng crane 21 to a‘sHEEH ng on

section 27 of t shuttle Cladd¥iSorts the contalner al ong the
runway unti | it est abl i shed position in the storage yard
sector of the depot, where a st or age yard crane lifts the container and.
deposits it in a pre-established stack in the storage yard. It is obvious
that in thislwayntedradtesssomtaingrcdercd {dRkSOPRTAF "% ea what soever of

the storage yard with an
d 4 a first tf%n51t sector (11) with a cellular structure

{13) having cells superimposed and adjacent to one another
to form columns and rows of cells designed to receive
containers;

- a second storage sector (12) composed of a storage yard
structure with areas for stacking containers;

- first means (14, 18) for transferring containers to and
from a container arrival and departure area (19) and cells
of the cellular structure (13);

- second means (15, 16, 17) for transferring containers to
and from cells of the cellulér structure (13) and areas of
the storage yard structure (12).

2. Depot as claimed in claim 1, characterized by the fact
that the cellular structure having adjacent cells (13)
comprises a first wall of cells (36) and a sécond wall of
cells (37) first and second.walls having first faces
facing each other to define passages (29) bhetween them,
the cells having entrances opening out onto the passages
and the passages being provided with internal handling
means (30, 31) for handling containers between cells and
passages and for conveying containers along the passages.
3. Depot as claimed in claim 2, characterized by the fact
that the internal handling means comprise overhead
travelling cranes (31) running along the rows of cells and

vertical elevators (30) running parallel to the columns of

R




9 desired_QLdeL_QL_Lhe—eeﬂtaFners in the stacks.
possible to ar
for a short&h
a pre-establi
di schar ged at

For exanple, it is thus

an %ﬁ&plners so that the ones that have to be stored
%Qﬁ are on top of the stacks, or group to rin
he storage yard contai ne N
od of time or forwarded t Tﬁﬁ%sérﬁ o 2 ?na i on,
etc.. To discharge the stored cont ai ners2fromthe stipra eHv L', rest

storage yard crane withdraws the desired container frontthe top of the
cor r espondi ngedilgck thed overbend itravelding Fﬁénéét§PGEréﬁ1PﬁemeﬁP§gr§Fed

depot. The routes that can be fall owed by the containers dﬁpartlng fromthe
storage yardidseriang. andr repeving comrdadngke EERMUAREaGeHHE ‘cont ai ner

d

SLL?;ELy ontq anggg%kasacagakw%y %Ralm?%? c akgkggr§%ehh% %%% %%Ckhe

that the elevators (30) are disposed at least at opposite
ends of the passages (29).

5. Depot as claimed in claim 2, characterized by the fact
that the first means for transferring the containers
between a container arrival and departure area and cells
of the cellular structure comprise first overhead
travelling cranes (20) running along a second face,
opposite the opposing faces, of one (36) of the two walls,
and first cranes (18) for transferring containers between
the container arriva; and departure area and the first
overhead travelling cranes (20), the first overhead
travelling cranes having means for inserting and removing
a container from cells which open out on said second face.
6. Depot as claimed in claim 5, characterized by the fact
that the the first overhead travelling cranes (20)
comprise means for rotating the containers to and from a
position_for inserting and removing a'container from the

open cells in said second face and a position for

transferring containers by means of the first cranes (18).

7. Depot as claimed in claim 5, characterized by the fact
that the first cranes are quay crahes (18) and the first
container arrival and departure area is a containership
moo:ing guay.

8. Depot as claimed in claim 2, characterized by the fact

that the second means for transferring containers to and
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yard; the container onto a shuttle on the runway 16
whi ch conve Qﬁaiﬁk LSRN ed 22 which picks it up and unloads it onto a
truck, a rai ., the crane can unl oad the

shuttle on tr’m&ﬂmu]m ich conveys it to a crane 2} WHiSCIHEETOkSS BERNP
and unl oads i head travelling crane 21 whijch reRBBestspit i
the cellular structure, fromwhere it cah be w thdrawn, —Torexarpte-and
sent to a ship waiting at the quayside. In the exanple shown _ and descri bed
herein, the towleedly of the tehivlay sEriehwre steas hef ckheul ar
tructure has been limted, in particular to be able to use overhead
travelllng(ﬂhﬂﬁﬁﬁ%miafqLﬁﬁr%F¥Mﬁ$z%@ﬁ%?1%%W%#ENEaﬂYﬁEP%@d t{®V§1%§F€ r ow

or floor of the cellular structure or in any
cranes (21) running along a second face, opposite the

opposing faces, of the other (37) of the two walls, and
second cranes (22) for transporting containers to and from
the second errhead travelling cranes and means (23, 25)
for transporting containers to and from the storage yard,
the second overhead travelling cranes having means for
inserting and removing a container from cells opening out
" on said second face of said other of the two walls.
9. Depot as claimed in claim 8, characterized by the fact
that the second overhead travelling cranes (21) comprise
means for rotating the containers to and from a position
for inserting and removing a container from the cells
opening out on said second face and a position for
transferring containers by means of the second cranes
(22).
10. Depot as claimed in.claim 8, characterized by the fact
that said means of transport comprise automatic shuttles
(23) which run along runways (16),'and storage yard cranes
(25) for transferring containers to and from the shuttles
running along the runways and the storage vard.
11. Depot as claimed in.claim 10, characterized by the
fact that the runways (16) comprise at least one annular
path, one section of the annular path passing.close to the
second cranes (22) and another section passing close to
the storage yard cranes (25).

12. Depot as claimed in claim 11, characterized by the

RO




case aloﬁg a nunber of floors smaller than the nunber of floors in the
cellular structure. In order to achieve such limtation in conplexity, it
was found advantageous to create a cellular structure og§$§ ' ag %%EN
clearly visible in figures 2 and 3, of a double wall df " ﬁééé é% —-on§
facing the overhead travelling cranes 20 and the otherji_facing g-overhedd
travel ling cranes 21. D sposed between thé two walls is a corridor or gap
29 which remaj ns inside the structure and onto which ppen ends of the cells
| ook out. Al o‘%r?d:tt ﬁg‘actorqh%oﬁl?%ih ¢ht Breat YRR F IR Srekh PR EBY ERethe
containers are rempved fromthe cells, brought in he corridp conveyed
2Tong the comAHomi il TR AT a SSEARE NP REFFLITh 0 Sesias HEF
containers u Ioadq? fromthe,ship can be inserted into the cells in the

quay- si de wal 1% tHEFS 0SS served by the overhead travel Iing cranes 20.

Wher eupon, t e, | iy et nial, handl inds TRANS1 L BIOYE NESE 8 Pred by the fact

that the second cranes (22) are also movable to and from

the second overhead travelling cranes (21) and
pre-established points for transit of means of transport
(35) for the containers, such as for example trucks or
railway wagons.

14. Depot as claimed in claim 2, characterized by the fact
that the internal handling means (30, 31) can reach
terminal areas (32) at the ends of the passages
pre-arranged for the transit of means of transport (34)

for the containers.

-
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containers fromthe opposite end of the cells, convey them al ong the
corridor 29 and insert theminto different cells (in either one of the two
wall's), so as to rapidly free the cells served by the overhead travelling
cranes.to enabl e other containers unloaded fromthe Shlp to be |nserted in
them The internal conveylng means can then w t hdr awpke—tanta-aet-Seste ed
in the various cells in any desired ord and insert rmmmSHHEIHK$BEENI.
facing out onto the over head travg&%%_ﬂ%%1 anes 214 so thHFLémEDover
travelling cranes 21 can withdraw th fhers fronrthece out
onto them and send themto the storage yard for final storage. Flgures 2
and 3 show a possi bl e enbodi nent of the internal conveying neans. According

to such emdqd) MENeg NG EWshiner depot (10) comprises a first

transit sector (11) with a cellular structure (13) having

cells superimposed and adjacent to one another to form
columns and rows of cells designed to receive containers;
a second storage sector (12) consisting of a storage yard
structure with areas for stacking containers; first means
{14, 18) for transferring containers to and from a
container arrival and departure area (19) and cells of the
cellular structure (13); second means (15, 16, 17) for
transferring containers to and from cells of the cellular
structure (13) and areas of the storage yard structure
(12). Upon arrival of containers they are rapidly inserted
into the cellular structure, from where they are extracted
in a desired order for efficient stacking in the storage

yvard structure.

-
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et

the corridor 29 and, if necessary, several internediate positions, are
provided with el evators 30 which run vertically between the various floors
of the structure for vertically handling the containers. The various floors
are also provided with internal overhead travelling crane i -Cd I

whi ch face onto the corridor. L)) shi fdw @ jcont ai ner fron-ege—ce ot her

U C
on a different level, the overhéa R i ngNcrane §1 of the |evel of
departure slides along the corrigE=EN Mt cones fage to face with.the
contai ner to be transferred\htake do™ ai ner {ronfthe cell, transports
it to the nearest free el evalwsy, w’;‘fj}#ﬁl gpnyveys v o”the floor of arrival
where an overhead travel | thg u’;:l/_?"/;:‘v""' B picks it up and GegAveys
H f '\\4 arrival and inserts

i . . . . .l"‘;'-
it along the cqrridqr uptilINit /_’f_ycii.
it. It may be &wi sag% 0 di\f ;f;;""ﬁf[ z.!/{-

)

A
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various el evators. For exanple, the pair of end el evat tr@*@@rﬁi’iﬁéH&ME@
movi hg t-he—comtaimers—anong the various floors to plack t heBERLAGED hol difng
cells, V\hh{,iesﬁebmaisggﬁmﬁg&ate el evator or elevators can be used qu"‘—'T—EJL

conveying t fromthe holding cells to the entrance and exit
cells di spogmﬂmlmlﬂ gondence with the external overhead travelling
cranes 20, ; | overhead travelling crane can obviously be
provi ded on each floor, or a nunber of overhead travelling crédes snal | er
than the nunber of floors and el evators which convey fromong floor to
anot her not only the cont ai ne;s_bﬂﬁ__aﬂﬁo_u.gol ddLiravgk | i ng cranes.

proe

The cellular structure can_al 5-oh 5 ’ES? t the ends of
the corridor at groundfloéfﬁiﬁi == %'Eé: Ea
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exi sts are served by the corresponding end el evator and can conprise
traversi ng cr.anes—33—for—dépositing the containers on trucks 34. Said
secondary exit cggeepgasggﬁlmmw&di to di scharge contai

order to optimze both the ship unloadin
of the stored containers both towards tHh
el enents such as the handling cranes, th
rotation, the devices for inserting and
cells and the various conveying nmeans, d
are

cel lul ar st ruc int it will be obvious de&ﬁéEETnHéa@EEN
scopes have been “ﬁm depot according to theg i nveREPLACEBN be
nmanaged conpl ete y by means of a processo h’*b?‘?Fﬁ#tng
the data on incom ng contalners can optimze their

achi eve the best possible stacking arrangenent in t”
times and

over head t

rlemd¥i ng thé

méTh\\ Eif

| and and ¢

ot Y T R S ee=h he

handling so as to

e storage yard, in

t he entrance and exit
owards the sea. The
ravelling cranes with
containers fromthe
e automatic shuttles,
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13. not shown or described herein in greater detail since they are all of

subst antially known technique and can consequently be easily imgined b
the expert in the field. The foregoing description of
appl ying the innovative principles of this invention
way of exanmple in order to illustrate suchgda nnovati ve
not therefore be understood as a limtation to the sg
cl ai med herein. For exanple, the nunber of cells and

| - ;
| sEBbﬁ‘iﬁﬂ  SHEET oy
princi'p dEG M @Ishipul d
@ﬁ@ :O‘F'"t‘he'hr'n\‘/"@'ﬁ on
frartdf T ng and conveyi ng

means nmay vary in relation to specific requirenents.

CLAIMS

1. Integrated container depot (10) comprising:

- a first transit sector (11) with a cellular structure

(13) having cells superimposed and adjacent to one another

to form columns and rows of celis designed to receivq~
containers;

- a second storage sector (12) composed of a storage yard
structuré with: areas fof stacking containers;

- first means (14, 18) for transferring containers to and

from a container arrival and departure area (19) and cells

- of the cellular structure (13);

- second means (15, 16, 17) for traqsferring containers to
and from cells of the cellular structure (13) and areas of
the storage vard structure (12).

2. Depot as claimed in claim 1, characterized by the fact

‘that the cellular structure having adjacent cells. (13)

comprises a first wall of cells (36) and a second wall of

cells (37) first and second walls having first faces

.facing each other to define passages (29) between then,

the éells having entréhces_opening out onto the passages

and the passages being provided with internal handling

‘means (30, 31) for handling containers between cells and

passages and for conveying'contéiners along the passages.
3. Depot as claimed in claim 2, characterized by the fact
that the internal handling means comprise overhead -
travelling cranes (31) running along the rows of cells and

Qertical elevators (30)'funning parallel to the columns of

* [ L M S *




14 CLAIMS 1. Integrated container depot (10) conprising: - a first transit
sector (11) with a cellular structure (13) having cells superlnposed and

adj acent to one another to formcolums and rows ¢f_te ES]

receive, containers; - a second storage sector (1 REB%%E%?‘B%& t for age
yard structure with areas for stacking cog§ainers; fi st (14]} 18)
for transferring containers to and from@a contai nej a?r1va#"and depalit ure
area (19) and cells of the cellular structure (13)° - second neans (15, 16,

17) for transferring containers to and fromcells of the cellular structure
(13) and areaseXls t thestorexrheadatdasel Litgrexrdnk?) cohpridspoy meankaford in
claim1, characterized by the fact that the cellul ar structure havi ng
adj acent cel | ngexing and removing containers from the cells.
4, Depot as claimed in claim 3, characterized by the fact
_tﬁat the elevators (30) are disposed at least at opposite
~ends of the passages (29). '
5. Depot as claimed in claim 2,-characterized by the fact
that the first means for fransferring_the containers
~ between a container arrival and departure area and cells
of the cellular structufe comprise first overhead
_ travelling cranas (20) running along a second face}
opposite the opposing faces, of one (36) of the two walls,
and first cranes‘(ls) for transferring comtainers between
the container arrival and departure area and the first
overhead travelling cranés (20), the first overhead
travelling cranes having means for inserting and removing
" a container from cells which open out on said second face.
6. Depot as claimed in claim 5, characterized by the fact
that the the first overheaﬁ travelling cranes (20)
comprise means for rotating the containers to and from a
position for inserting and removing a container from ths
open cells in séid_second face and a position for
transferring containers by means of fhe first cranes (18)1
7. Depot as claimed in claim 5, characterized by the fadt
that the first cranes are quay cranes (18) and the first
container arrival and departure.area is a containership
mooring quay. .
8. Depot as claimed in claim 2, characterized by the fact

~ that the second means for transferring containers to and
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conprises a first wall of cells (36) and a second wall of cells (37) first
and second walls having first faces facing each other to define passages
(29) between them the cells having entrances opening out onto the passages

and the passages being provided with internal _ a1 31) for
handl i ng containers between cells and passgges E1i ont ai ners
al ong the passages. 3. Depot as clainmed iTrclajjm 2, : zed| by the
fact that the internal handling neans conprise RFR headtravet cranes
(31)" running along the rows of cells and vertical elreva runni ng

paral lel to thiramwlogiis of theREPLNCEAENTLISHEREe]l Bndekkkeast b€ ther head
(o the Jof | Btorage yard Sfructuce comprise second overnead Craveliing -
cranes (21) running along a second face, opposite the
opposing faces, of the other (37) of the two walls, and
second cranes (22) for transporting containers to and ffom
the second overhead travelling.cfanes and means (23,L25)
for transporting containers to and from the storage yvard,
-the second overhead trave}ling cranes having weans for
inserting and removing a container.from cells opening out
on said second face of said other of the two walls.
9. Depot as claimed in claim 8, characterized by the fact
that the second overhead travelling cranes (21) comprise
meané for rotating-the containers to aﬁd from a position
for inserting and removing a container from the cells
opening out on said second face and a position for
transferring containers by means of the second cranes
(22).
10. Depot as.claimed in.claim 8, characterized by the féct
'that said means of transport comprise automatic shuttles
(23) which run along runways (16), and storage vard cranes -
(25) for transferfing containers to and from the shuttles
running along the’runw&ys and the storage vard.
11. Depot as claimed in-claim 10, characterized by the
fact that the runways (16) comp;ise at least one annular
path, one section of the annular path passing close to the
| second cranes (22) and another ssction passing close to
"the storage yard cranes (25). .

12. Depot as claimed in claim 11, characterized by the
A —
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4. Depot as clainmed in claim3, characterized by the fact that the

el evators (30) are disposed at |east at opposite_ends of the passages (29).
5. 'Depot as clainmed in claim2, characterized by éw e i r st
means for transferring the containers between a KE%QE ﬁUﬁFT d
departure area and cells of the cellula17structu ﬂ!ﬂst er head
travel ling cranes (20) running al ong a—second fazezzﬁgpnélte the--ogposi ng
faces, of. one (36) of the two walls, and first cranes (18) for transferring
cont ai ners between the container arrival and departure area and the first
over head tfavelthay thanfsr&20pf the tiwvosteatéphsadst pavellliedgtor &hes
havi ng nmeans for inserting and renoving a container fromcells which open
out on sairdosscofidcéhts. afid Phposeasndl dsnmpdradlellatm bpeckadacodri zed by
the fact that the the first overhead travelling cranes (20) conprise neans
for rotatitetseorageayaeds to and froma position for inserting and

renmovi ng a container fromthe
13. Depot as claimed in claim 8, characterized by the fact

e

that the second cranes {(22) are also movable to and from
the second overhead travelling cranes (21) and
pre-established points-fAr transit of means of transport
(35) for the céﬁtainers, such as for example trucks or
railway wagons.

14, Depot as claimed in_claim 2, characterized by the fact
-that-the internal handliﬁg means (30, 31) can reach
terminal areas (32) at the ends .of the passages
pre-arranged for the transit of means of transport (34)

for the containers.
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open cells in said second face and a - p05|t|on ransferrlng cont ai ners
by means of the first cranes (18). 7." Depot a ﬁhﬁ

characterized by the fact that the first crangs ar NT SHEET 18) and
the first container arrival and departure ared hs @ i! Ilqshi noori ng
quay. 8. Depot as clained in claim2, chgractéetzed By the-fact jfhat the
second neans for transferring containers fo and 16 fro of the

cel lular structur egpdsl. elEae®f 1NIECRAOEDUSEFOTS FOR WCUNTAT ri se second
over head travellinﬁ'E?5ﬁﬁ§‘T2IT‘?UﬁE'EE“gTEﬁﬁ'H‘§EEHﬁH’?§E§gE§gposite t he
opposi ng faces, of the other (37) wal I s, and second cranes (22)
for transporting containers to and fromthe second overhead travelllng

cranes and neans (23, 25)
An integrated container depot (10) comprises a first

"transit sector (11) with a cellular structure (13) having
cells superimposed and adjacent to one another to form
columns and rows of cells designed to receive containers;
a second storage sector (12) consisting of a storage vard

- structure with areas for stacking.containers; first means
(14, 18) for transferring containers to and from a

¢ container arrival and departure area (19) and cells of the
cellular structure (13); second means (15, 16, 17) for
-transferring containers to and from cells of the ceilular
structure (13) and areas of the storage yard structure
(12). Upon arrival of containers they are rapidly inserted
‘"into the céllular structure, from where they are extracted |
in a desired order for efficient stackiﬁg in the storage

vard structure.



for transportlng containers to and fron1the storage yard, the_second

overhead travel ling cranes having neans for |nsert|ng | _
container fromcells opening out on said second face §W¥3ggEﬁ_
two walls. 9. Depot as clainmed in claim8, characteri by

the second overhead travelling cranes (21) conprise nﬁqgﬁetgLnﬁm""m"d_"t e
containers to and froma position for inserting and r 8sew-hg-—a-—-coniait
fromthe cells opening out on said second face and a position for
transferring containers by neans of the second cranes (22). 10. Depot as
clained in claim8, characterized by the fact that said means of transport

conprise automatic shuttles (23) wyich n al ong runways (16), and storage

yard cranes (25) for transferring to s t&Nand frpmthe shuttles
runni ng al ong the: runways and e ayd. 11, ot as clained in
claim 10, characterized by theNact t the ru s (L6) conprise at |east
one annul ar ~y
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pat h, pne section of the annular path passing close to the second cranes
(22) and anot her section passing close to the storage yard cranes (25). 12.

Depot as clained in claim1l, characterized by th
first of the two sections is parallel to the rowsi
13.

is parallel to one side of the storage yard.

8, characterized by the fact that the second crangs
to and fromthe second overhead travel | it#g—cranes
points for transit of nmeans of transport (35) for the con

" I

17 fact that t he

sqcond

claim
rabl e

P and- prereslab i shed

h as

for exanple trucks or railway wagons. 14. Depot as clainmed in cIa|n12

characterized by the fact
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that?,‘the I nternal handling neans (30, 31) can reach term nal areas (32) at
the ‘'ends of the passages pre-arranged for the tg_ansit of nmeans of transport
(34) for the containers. “«? P -
| o T WACEMENT sper

3
\
4 il8 s
o1
N\_‘r_ ."r'r- Dj: m )
« A T .
A — 2
"y 1
(\ 1
k i
‘Q:_/-‘F |
gy
} -
L N
S~ \\ ,
S
Q- -’?)
RN
i
D
|
®




