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interaction with said reference grid, can determine the position of the car
and transmit signals to the control The invention relates to a storage and
trans-ship-  means of the car for correction of the car's position. ment
system for containers, comprising a quay with    Acceleration transducers,
steering angle trans- quay cranes for loading and unloading container   5
ducers, encoders, a radar sensor, a laser gyro, or ships moored at said
quay, a container storage depot  combinations thereof can be considered for
the navi- that is provided with a set of gantry craneways placed  gation
means. These means are known perse. Accel- next to each other, a number of
cars not guided by  eration transducers are sensors that can register rails
for the transport of containers between the quay  changes in speed.
Encoders are pulse counters that cranes and the gantry cranes, and means
for automa-  10  can determine the number of revolutions of wheels. tic
control of the cars.                           Radar sensors determine the
speed of a vehicle by A similar storage and trans-shipment system is  means
of the Doppler effect A laser gyro is a recorder known from laid-open Dutch
Patent Application NL-A-  for changes in angle. Essential to the idea of
the 6,912,396.                                         invention is that
the cars carry out an order using their Flexibility of the process
continues to be a prime   is  own intelligence, the position of the cars
being able to requirement for trans-shipment of containers. In addi-  be
controlled and corrected by means of the interac- tion, labour constitutes
an increasingly important fac-  tion between a reference grid in, on or
underneath the tor in the total costs. For competitive reasons it is very
metalling of the quay and transmitter-receiver units on important to
improve the storage and trans-shipment  the cars. In the paving of the
travelling area of the cars of containers and to have this run more
efficiently and   20  there may be, for example, transponders placed in a
cheaply by automation  The number of containers    grid pattern, each car
being provided with a transmit- trans-shipped per employee over the quay of
a con-  ter for microwaves as well as a receiver for micro- tainer
trans-shipment company will have to be greatly  waves with a coded signal
that have been transmitted increased. In peak periods no or only very
little  by one or more irradiated transponders. In addition, in additional
personnel will have to be deployed. The   25  the latter case, each car is
provided with means for storage and trans-shipment system will have to be
comparing the position that is determined by the embodied such that all
sorts of automation and control  coded signals received with the intended
position. processes are possible; in addition, the containers    Another
possibility is that a grid of active inductive will have to be able to be
removed from the storage  wires is placed in the paving and there are means
pre- system in a completely random order or will have to  30  sent to
modulate various frequencies in the wires be incorporated in that system.
such that the vehicle can detect its exact position at The known system is
aimed at completely auto-   the junctions of the grid lines. mated storage
and quay transport, guide cables con-    Finally, a grid of metal strips
may be placed in, on nected to a control signal emitter being present under
or underneath the paving of the quay area, a metal the surface of the
transport lanes for the cars. Each   35  detector placed on each car
transmitting an elec- car has signal detectors that are connected to a con-
tromagnetic field and the disturbance of this field trol device and allow
the cars to follow a guide cable  being measured by the strips, such that
this produces when moving. The number of possible routes that the  a
measure for the position of the car with respect to cars should be able to
choose in the case of an exten-  the metal strip. sive storage and
trans-shipment company (for  40       The cars carry out a particular order
by using their example one with 8 quay cranes and 25 gantry cranes  own
intelligence. With this the angle of the sets of each with 4 set-down
points) is very large. In fact the  wheels, the speed of the vehicle, the
braking, the known system is unsuitable for such a large number  starting
and stopping of the motor and such like are of route choices for the cars.
In addition, the known  regulated. By means of a simple infrastructure in,
on system is vulnerable because of possible breakage of  45  or underneath
the paving and relatively complicated the wires.
provisions on the cars a situation is achieved in which The object of the
invention is to overcome these  no or scarcely any limits to the number of
route drawbacks and for this purpose the means for auto-  choices for the
cars have to be set. matic control of each carcomprise afreely programm-
It is important that at least an end section of the able route selection
system that is able to guide the   so  gantry craneways extends into the
quay area. The car along pre-programmed positions in the quay area
transport paths between the quay cranes and the gan- without guideways,
each car being provided with navi-  try cranes are thus short and efficient
working is poss- gation means to determine the path taken and to con-
ible. pare this with the path to be taken, a reference grid of  In order to
be able to avoid collisions with unfore- transponders and/or induction
wires and/or metal  55  seen obstacles, the cars may be provided with sen-
strips being placed in, on or underneath the metalling  sors for
determining whether there is an obstacle of the quay area, and each car
being provided with  within braking distance and means for bringing about
one or more transmitter-receiver units which, by    an automatic stop in
case an obstacle is detected. 2    3                   EP 0 302 569 B1
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It may be important that the cars and the gantry   - a vehicle control
system that determines the cranes can be controlled completely
independently of   number of available vehicles and regulates the each
other. A prerequisite for this is that the gantry  even deployment of
vehicles, cranes do not play any part in the loading and unload-  - a
traffic guidance system that receives period- ing of the cars. For this
purpose the cars may be pro-   5  ical data regarding the position, speed
and direc- vided with means for moving the carrying surface      tion from
the deployed vehicles and calculates thereof up and down. For that matter
cars with an      the room to be occupied by each car in service immovable
carrying surface are considerably cheaper    and determines the priority
with respect to other and are therefore often preferable.
cars, The complete chassis of the cars may, if so des-  10  - an
order-determining system that gives orders ired, be raised and lowered (for
example with hydrop-  to cars, gantry cranes and land side cranes, and
neumatic springs), use being made of gantry-type       - a
route-determining system that determines the skids (pallets)
fortransporting containers between the  route for the cars, quay and the
gantry cranes and the cars being able     - a communication system that
controls the com- to drive into the portals of the skids and being able to
15  munication between the cars and the process lift these with a container
standing on top.           control. If the cars have a separate lifting
platform the con-  The gantry cranes work completely automati- tainers can
easily be taken from a car and temporarily  cally, the occupation of the
container storage depot by stored in a buffer zone near the gantry cranes,
sup-  containers being planned as little as possible, in other porting
tables resting on one or more legs being   20  words the placing of the
containers is done as far as placed in the transfer area for transfer of
containers  possible at random. between the cars and the gantry cranes, and
the smal-  The gantry cranes may be provided with means lest distance
between said tables being smaller than  whereby it is possible to work
briefly at a considerably the width of a container and the distance between
the  higher speed and peak situations can be better absor- legs being
sufficiently large to allow a car to pass  25  bed. through. A buffer area
may also be created at the loca-  The invention will now be described
further with tion of the quay cranes, supporting tables being hung  the
help of the figures. on said quay cranes.
Figure 1 shows a top view of a storage and trans- In order to make the
supply and removal of con-    shipment company for containers according to
tainers on the land side easier, one or more land side   30  the invention.
cranes are placed on the side of the gantry cranes     Figure 2 shows a
part according to Figure 1 on a away from the quay, which land side cranes
are able   larger scale. to travel along railways perpendicular to the
gantry   Figure 3 shows a part of Figure 2 with a few auto- craneways, at
least the railway of the land side cranes  matically controlled container
transport cars on that is furthest away from the gantry cranes being   35
an even larger scale. raised. Because the railway is furthest away from the
Figure 4a shows a side view of a car. gantry craneways is raised, lorries
can be driven to   Figure 4b shows a top view of a car. within the reach of
the land side cranes. On the gantry  Figure 5 shows a view of the buffer
area where crane side the land side cranes operate completely    the
containers are transferred between the cars automatically whereas on the
other side these land   40  and the gantry cranes of the container storage
side cranes are manually operated. The land side       depot. cranes are
preferably provided with a trolley with a   Figure 6 shows a front view of
a car with a gan- turntable for turning a container through [err] or [err]
try-type shaped set-down frame. The land side cranes may be omitted if the
con-    Figure 7 shows a view in perspective of the buffer tainers are
transported from and to the gantry cranes   45  area where containers are
transferred between with conventional means such as straddle carriers or
the gantry cranes of the container storage depot fork lift trucks.
and the means of transport (lorries, trains and It is intended that the
storage of containers and  such like) for transportation to an external
desti- the transport on the quay be automated with the help   nation on the
land side. of one single process control system. This process  50  The
storage and trans-shipment site for contain- control system is linked to a
container control system  ers shown in top view in Figures 1, 2 and 3 shows
a that is fed with data, from shipowners and agents, on  quay 1 at which
ships have been moored, a number the containers to be loaded and unloaded,
data     of loading and unloading cranes 2 for containers regarding the
identification of the containers on the  known per se located on said quay,
and a container quay and during supply and distribution on land side,  55
storage depot with a number of ways 4 for gantry and data regarding the
planned loading order of ships  cranes. and such like. The process control
system comprises,   Completely automatically controlled cars 5 not inter
alia, the following sub-systems:             guided by rails are used
forthe transport of containers 3    5                   EP 0 302 569 B1
6 between the cranes 2 and the storage depot 3.      housed in a case 12,
that is intended for automatic 



Each gantry craneway 4 in the embodiment        control of the car with the
help of a freely programm- shown in Figure 7 is rather more than five
container  able route selection system. This system is able to widths in
width, although obviously another multiple of  make the car drive along
pre-programmed positions. the container width may also be used. At the two
out-   5   The positions will usually be part of a system of co-
ermoststorage placesforfive containers, two contain-  ordinates. Figure 2
shows a part of such a system of ers can be stacked on top of each other,
while no  co-ordinates, for which the pre-programmed com- containers are
placed on top of each other in the inter-  mand was: E3, B3, B12, M12, M15.
The navigation vening three storage places. Where there are six con-  means
determine the path taken with the help of faci- tainers, two containers can
be stacked on top of each   10  lities known per se such as acceleration
sensors. other at the four (two x two) outermost storage     steering angle
transducers, encoders (pulse counters places.
for determining the number of revolutions of a wheel), It is important that
the gantry craneways 4 have  radar, a laser gyro, or a combination of
these, and one extremity extending into the quay area. Transport  compare
the path taken with the path to be followed. by means of the cars is thus
kept to a minimum.  15  The control elements of the car (means of starting,
Each car 5 has a lifting platform 6 that can be  fuel supply, braking,
angle of the wheels and such raised and lowered with respect to the chassis
by a  like) are controlled such that the car will take the des- mechanical,
pneumatic or hydraulic lifting mechan-  ired path. ism. The containers are
placed on a lifting platform 6  In addition to said navigation system there
is a of the cars by a quay crane 2 (Figure 5). Supporting   20
position-determining system that can correct faults tables 8 which are
supported by legs 9 are placed in  and inaccuracies in the navigation
carried out by the the buffer area between the cars and the container
cars. This position-determining system comprises a storage depot. The
distance between the supporting  reference grid in, on or underneath the
ground of the tables 8 is smaller than the width of a container,  quay area
and, on each car, one or more transmitter- whereas the distance between the
legs 9 is larger  25  receiver units that can interact with the reference
grid than the widths of the cars 5. Each car can move   in order to
determine the exact position of the car. If through between the leg 9 with
the lifting platform 6  this position deviates from the desired position,
cor- raised and, by letting said platform down, puts a con-  rection
signals are sent to the control means of the tainer down on two tables 8,
where the container can  car. There are in principle three possibilities
for be picked up by a gantry crane 11 at an arbitrary point  30  embodying
the reference grid: in time.
1. So-called transponders 13 (Fig. 2) placed in the If the cars are not
provided with a lifting platform  paving; these are integrated circuits
(I.C's) that but have a chassis 5a that can be raised and lowered   are not
linked with each other nor with an energy by hydro-pneumatic springs 5b,
gantry-type skids       source. The transponders are placed atjunctions
(Figure 6) may be used. The containers are placed on   35  in the grid. a
skid 7 by the quay crane, a car 5 drives into a skid  2. Induction wires,
placed in oron the paving, that with its chassis 5a lowered and the chassis
with skid  run according to the grid lines. 7 and container are raised. In
the buffer area at the  3. Metal strips, placed in or on the paving, that
start of the gantry craneways 4, the chassis is lowered  similarly run
according to the grid lines. again for putting down the gantry-type skid 7
with the   40  Combinations are also possible. container. The two
alternative embodiments, being      In the case of a transponder grid the
transmitter- the one with a lifting platform 6 and supporting tables
receiver units 14 generate a wave signal that is broad- 8 and the one with
a vertically movable chassis re-  cast via  a  transmission-detection
spool. A spectively, have the advantage that each container  transmission
area is formed in which a transponder can be stored temporarily at the
start of the gantry  45  can be activated. The receiver receives a signal
craneways 4 so that said area can form a buffer. How-  coded by
registration of the change in impedance via ever, the.possibility that the
gantry cranes 11 lift the  the spool of the activated transponder, which
signal is containers directly from the cars 5 or place them on  identified.
The said detection spool forms in fact the top is not excluded, in which
case the tables 8 and the  connecting link between the transmitter-receiver
and gantry-type pallets 7 are not required and there is no   50  the
transponder. The transponder system is a means buffer between the car
system and the container stor-  for correcting errors in the navigation
carried out by age depot.                                          the cars
themselves. The transponders are the con- In many cases this will be
preferable with regard  trol beacons. to the simplicity of the cars. It is
noted that a buffer  In the case of a grid of induction wires the receiver
may also be formed where the quay cranes are  55   units of the cars can
scan an electromagnetic field. located, for example because of the fact
that support-  If there is a grid of metal strips the transmitter-re- ing
tables are hung on the quay cranes.             ceiver units consist of the
metal detectors. Each car is provided with a navigation system,      The
possibility that transponders 13 are placed at 4    7                   EP
0 302 569 B1                 8 the junctions of a grid of active or passive
inductive  deployment of those vehicles. An order-regulation wires is not
excluded. These wires could promote the  system issues orders to cars,
gantry cranes and land 



accuracy and/or fluency of the movements of the cars.  side cranes. In this
it can therefore be a matter of the combination  Figure 7 shows the
despatch of containers on the of the possibilities mentioned above under 1
and 2.    5   land side. The land side cranes 16 are movable along For
example, the successive co-ordinates of the  railways perpendicular to the
tracks 4 of the gantry co-ordinate system mentioned above are 8 metres
cranes 11. These railways of the land side cranes apart, such that each
rectangle has dimensions of 8  have one rail 17a at ground level and one
raised rail x 8 metres. In the case where transponders 13 are  17b. The
lorries to be loaded and unloaded can drive used, these are, for example,
ordered as shown in  10  through underneath the raised rail 17b to a
position Figure 2.                                          within reach of
the travelling trolley 18 of the crane 16. The cars 5 will be provided with
sensors to detect  Next to the rail 17a there is in addition a part of a
lane obstacles within braking distance and to bring the cars  19 for
containertransport means consisting of various to a stop automatically if
an obstacle is detected. This  container wagons 20 (multi-trailer system).
serves to prevent accidents. A central traffic guidance   is  The
travelling trolley 18 of the land side cranes 16 system will have to
prevent the cars colliding with  has a turntable 21 with which the lifted
containers can each other at paths which cross, or dead-lock situa-  be
turned through [err] or [err] tions arising.
The picking-up or putting-down of the containers The cars are constructed
symmetrically, there  from or in, respectively, the buffer area between the
being no difference between driving forwards and   20  land side cranes and
the gantry cranes is done com- backwards. They are intended for the
transport of only  pletely automatically, the process control for the one
container. The containers may have different   whole system being switched
on. The picking-up or lengths. The lengths of the loading floor of the cars
is  putting-down of containers from or on, respectively, a adapted to the
length of the longest container to be  lorry or multi-trailer system (MTS)
is done partly man- transported.                                   25
ually. The two sets of wheels of each car can be con-     Placing of the
containers on the cars by the quay trolled independently, for example with
hydraulic  cranes can be done efficientlyand accurately byusing cylinders
with electrically operated valves.       the chassis loader according to
Dutch Patent Appli- Control of the gantry cranes 11 is similarly com-
cation 87.00893. pletely automatic. This applies to the movement of the
30  The containers are stored randomly in the whole crane along its rails,
to the movement of the  warehouse. The lorry driverchecking in gets an
order travelling trolley 10 across the direction of the rails  to drive to
a particular loading bay opposite a gantry and to the movements of the yoke
15 upwards and    cranewayand in themeantimeanorderisgiventothe downwards,
and to the hooking-on and -off of the con-  gantry crane in question to
pick up a particular con- tainer with the latter.                        35
tainerfrom the storage depot and to bring it to the buf- Process control,
with which all movements of the  fer area between the gantry crane and the
land side cars and the gantry cranes are co-ordinated, will have  crane,
where the latter crane automatically picks up \   to be used. The control
system determines, inter alia:  the container and brings it above the
lorry. the loading order per crane, the co-ordination of     It is not
excluded that in the case of temporary orders to the equipment, the
assignment of buffer  40   peaks the gantry cranes work at a higher speed.
places during loading and unloading, the security, the  Within the scope of
the invention various changes interaction with the operator in the possible
event of  are possible. It may thus be that the land side cranes manual
intervention. Control of the cars includes dis-  are not installed and that
the containers that are tribution of the vehicle orders, traffic
regulation, colli-  brought into the buffer area by the gantry cranes are
sion safeguards and route optimization. It also   45  taken away using
conventional means such as strad- encompasses data communication with the
cars.      die carriers and fork-lift trucks, and vice versa. The process
control is linked with a container con- trol system that passes on the data
on the containers to be loaded and unloaded and the identification data
Claims on incoming and departing containers to the process  50 control. The
process control comprises a traffic gui-  1. Storage and trans-shipment
system for con- dance system that receives information on the posi-
tainers, comprising a quay (1) with quay cranes (2) for tion, speed and
direction of all deployed vehicles, and  loading and unloading container
ships moored at said that calculates the room to be taken up by the car for
quay, a container storage depot (3) that is provided each car path and
determines the priority of one car  55   with a set of gantry craneways (4)
placed next to each over another. Furthermore the process control con-
other, a number of cars (5) not guided by rails for the tains a vehicle
control system that determines the  transport of containers between the
quay cranes and vehicles which are available and regulates the even  the
gantry cranes (11), and means for automatic con- 5    7
EP 0 302 569 B1                 8 the junctions of a grid of active or
passive inductive  deployment of those vehicles. An order-regulation wires
is not excluded. These wires could promote the  system issues orders to
cars, gantry cranes and land accuracy and/or fluency of the movements of
the cars.  side cranes. 



In this it can therefore be a matter of the combination  Figure 7 shows the
despatch of containers on the of the possibilities mentioned above under 1
and 2.    5   land side. The land side cranes 16 are movable along For
example, the successive co-ordinates of the  railways perpendicular to the
tracks 4 of the gantry co-ordinate system mentioned above are 8 metres
cranes 11. These railways of the land side cranes apart, such that each
rectangle has dimensions of 8  have one rail 17a at ground level and one
raised rail x 8 metres. In the case where transponders 13 are   17b. The
lorries to be loaded and unloaded can drive used, these are, for example,
ordered as shown in  10  through underneath the raised rail 17b to a
position Figure 2.                                           within reach
of the travelling trolley 18 of the crane 16. The cars 5 will be provided
with sensors to detect  Next to the rail 17a there is in addition a part of
a lane obstacles within braking distance and to bring the cars
19forcontainer transport means consisting of various to a stop
automatically if an obstacle is detected. This  container wagons 20
(multi-trailer system). serves to prevent accidents. A central traffic
guidance   15  The travelling trolley 18 of the land side cranes 16 system
will have to prevent the cars colliding with  has a turntable 21 with which
the lifted containers can each other at paths which cross, or dead-lock
situa-  be turned through [err] or [err] tions arising.
The picking-up or putting-down of the containers The cars are constructed
symmetrically, there   from or in, respectively, the buffer area between
the being no difference between driving forwards and   20  land side cranes
and the gantry cranes is done com- backwards. They are intended forthe
transportof only  pletely automatically, the process control for the one
container. The containers may have different    whole system being switched
on. The picking-up or lengths. The lengths of the loading floor of the cars
is  putting-down of containers from or on, respectively, a adapted to the
length of the longest container to be  lorry or multi-trailer system (MTS)
is done partly man- transported.                                   25
ually. The two sets of wheels of each car can be con-      Placing of the
containers on the cars by the quay trolled independently, for example with
hydraulic   cranes can be done efficiently and accurately by using
cylinders with electrically operated valves.        the chassis loader
according to Dutch Patent Appli- Control of the gantry cranes 11 is
similarly com-  cation 87.00893. pletely automatic. This applies to the
movement of the   30  The containers are stored randomly in the whole crane
along its rails, to the movement of the  warehouse. The lorry driver
checking in gets an order travelling trolley 10 across the direction of the
rails  to drive to a particular loading bay opposite a gantry and to the
movements of the yoke 15 upwards and     craneway and in the meantime an
order is given to the downwards, and to the hooking-on and -off of the con-
gantry crane in question to pick up a particular con- tainer with the
latter.                        35. tainer from the storage depot and to
bring it to the buf- Process control, with which all movements of the  fer
area between the gantry crane and the land side cars and the gantry cranes
are coordinated, will have  crane, where the latter crane automatically
picks up to be used. The control system determines, inter alia:  the
container and brings it above the lorry. the loading order per crane, the
co-ordination of      It is not excluded that in the case of temporary
orders to the equipment, the assignment of buffer  40   peaks the gantry
cranes work at a higher speed. places during loading and unloading, the
security, the  Within the scope of the invention various changes
interaction with the operator in the possible event of  are possible. It
may thus be that the land side cranes manual intervention. Control of the
cars includes dis-  are not installed and that the containers that are
tribution of the vehicle orders, traffic regulation, colli-  brought into
the buffer area by the gantry cranes are sion safeguards and route
optimization. It also   45  taken away using conventional means such as
strad- encompasses data communication with the cars.       dle carriers and
fork-ift trucks, and vice versa. The process control is linked with a
containercon- trol system that passes on the data on the containers to be
loaded and unloaded and the identification data  Claims on incoming and
departing containers to the process  so control. The process control
comprises a traffic gui-  1. Storage and trans-shipment system for con-
dance system that receives information on the posi-  tainers, comprising a
quay (1) with quay cranes (2) for tion, speed and direction of all deployed
vehicles, and  loading and unloading container ships moored at said that
calculates the room to be taken up by the car for  quay, a container
storage depot (3) that is provided each car path and determines the
priority of one car  55   with a set of gantry craneways (4) placed next to
each over another. Furthermore the process control con-  other, a number of
cars (5) not guided by rails for the tains a vehicle control system that
determines the  transport of containers between the quay cranes and
vehicles which are available and regulates the even  the gantry cranes
(11), and means for automatic con- 5    9         EP0302569B1
10 trol of the cars, characterized in that the means for  tainer through
[err] or [err] automatic control of the cars comprise a freely prog-
rammable route selection system that is able to guide each car along
pre-programmed positions in the quay  Anspruche 



area without guideways, each car being provided with   5 navigation means
to determine the path taken and to   1. Speicher- und Oberfihrungssystem
fur Contai- compare this with the path to be taken, in that a refer-  ner,
umfassend ein Kai (1) mit Kaikrinen (2) zum Be- ence grid of transponders
(13) and/or induction wires  und Entladen von Container-Schiffen, die an
dem and/or metal strips is placed in, on or underneath the  genannten Kai
festgemacht sind, ein Container-Spei- metalling of the quay area, and each
car is provided   10  cherdepot (3), das mit einer Gruppe von Portalkran-
with one ormore transmitter-receiverunits (14) which,  Laufbahnen (4)
versehen ist, die nebeneinander by interaction with said reference grid,
can determine  angeordnet sind, eine Anzahl von nicht auf Schienen the
position of the car and transmit signals to the con-  gefuhrten Fahrzeugen
(5) fur den Transport von Con- trol means of the car for correction of the
car's posi-  tainem zwischen den Kaikrdnen und den Portalkra- tion.
is  nen (11), und Mittel fOr die automatische Steuerung 2. System according
to Claim 1, characterized in  der Fahrzeuge, dadurch gekennzeichnet, daP.
die Mit- that at least an end section of the gantry craneways  tel fur die
automatische Steuerung der Fahrzeuge ein \4) extends into the quay area.
frei programmierbares Wegewihlsystem umfalt, das 3. System according to
Claim I or 2, charac-   in der Lage ist, jedes Fahrzeug entlang vorprogram-
terized in that the cars (5) are provided with sensors  20   mierter
Positionen in dem Kaibereich ohne Fhhrungs- for determining whether there
is an obstacle within  bahnen zu fuhren, wobei jades Fahrzeug mit einer
braking distance and means for bringing about an   Navigationseinrichtung
zur Bestimmung des einzu- automatic stop in case an obstacle is detected.
schlagenden Wages und zum Vergleich desselben 4. System according to one of
the preceding     mit dem Sollweg versehen ist, das ein Bezugsgitter
claims, characterized in that the cars are provided   25  von Transpondern
(13) und/oder Induktionsdrghten with means (5a, 5b, 6a) for moving the
carrying sur-  in, auf oder unter der Straflendecke des Kaibereichs face
thereof up and down.                          angeordnet ist, und jedes
Fahrzeug mit einer oder 5. System according to Claim 4, characterized in
mehreren Sender-Empfanger-Einheiten (14) verse- that the cars have a
separate lifting platform (6) and  hen ist, die durch gegenseitige
Beeinflussung mit in that supporting tables (8) resting on one or more  30
dem genanntcn Bezugsgitter die Position des Fahr- legs (9) are placed in
the area for transfer of contain-  zeugs bestimmen, urn Signale zu der
Steuervorrich- ers between the cars and the gantry cranes, the smal-  tung
des  Fahrzeugs  zwecks  Korrektur der lest distance between said tables
being smaller than  Fahrzeugposition zu ubermitteln. the width of the
containers and the distance between  2. System nach Anspruch 1, dadurch
gekenn- the legs being sufficiently large to allow a car to pass  35
zeichnet, dal3 mindestens ein Endabschnitt der Por- through.
talkran-Laufbahnen (4) sich in den Kaibereich 6. System according to Claim
4, characterized in  erstreckt. that the complete chassis of the cars can
be raised    3. System nach Anspruch I oder 2, dadurch and lowered and in
that gantry-type skids (7) are pre-  gekennzeichnet, daP. die Fahrzeuge (5)
mit Sensoren sent for transporting containers between the quay and   40
zur Feststellung aines Hindernisses innerhalb des the gantry cranes, the
cars being able to drive into the  Bremsweges sowie mit Mitteln zum
automatischen skids and being able to lift said skids with a container
Anhalten fur den Fall versehen sind, dall ein Hinder- standing on top.
nis festgestellt wird. 7. System according to one of the preceding
4. System  nach einem der vorhergehenden claims, characterized in that one
or more land side   45  Anspriche, dadurch gekennzeichnet, dall die Fahr-
cranes (16) are placed on the side of the gantry   zeuge mit Mitteln (5a,
5b, 6a) zum Auf- und Abbewe- cranes (11) away from the quay, which land
side    gen ihrer TragfiAche versehen sind. cranes are able to travel along
railways (17a, 17b)    5. System nach Anspruch 4, dadurch gekenn-
perpendicular to the gantry craneways. at least said  zeichnet, dafi die
Fahrzeuge eine besondere Hub- railway (17b) of the land side cranes that is
furthest  5o  plattfornm (6) haben und dal auf einer oder mehreren away
from the gantry cranes being raised.          Stutzen (9) ruhende
Tragtische (8) in dem Container- 8. System according to Claim 7,
characterized in  Oberfihrungsbereich zwischen den Fahrzeugen und that the
land side cranes (16) operate completely  den Portalkrinen angeordnet sind,
wobei der kieinste automatically on the gantry crane side and at least
Abstand zwischen den Tischen Ideiner als die Breite partially manually on
the other side.         55   der Container und der Abstand zwischen den
Stuizen 9. System according to Claim 7 or 8, charac-    gendgend groS ist,
damit ein Fahrzeug durch sie hin- terized in that the land side cranes are
provided with  durchbewegt warden kann. a trolley (18) with a turntable
(21) for turning a con-  6. System nach Anspruch 4, dadurch gekenn- 6    11
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komplette Fahrgestell der Fahr-   en ce qu'au moins une section d'extremit6
des che- zeuge angehoben und abgesenkt werden kann und      mins de
roulement (4) pour grues A portique s'etend dal3 Fahrgestelle der
Portalbauart fMr den Transport  sur la surface du quai. von BehAltern
zwischen dem Kai und den Portalkra-      3. Systeme selon l'une des
revendications 1 ou 2, nen vorhanden sind, wobei die Fahrzeuge in die Fahr-
5   caracteris6 en ce que les chariots (5) sont munis de 



gestelle bewegbar sind und die Fahrgestelle mit    capteurs pour determiner
s'il y a un obstacle A dis- einem auf dessen Oberseite stehenden Container
tance de freinage, et de moyens pour provoquer un anheben konnen.
arret automatique si un obstacle est d6tectd. 7. System  nach einem  der
vorhergehenden          4. Systeme selon lune des revendications prece-
AnsprOche, dadurch gekennzeichnet, dal ein oder  io  dentes, caracterise en
ce que les chariots sont munis mehrere landseitige Krane (16) auf dervom
Kai abge-  de moyens (5a, 5b, 6a) pour faire monter et descen- kehrten
Seite der PortalkrAne (11) angeordnet sind,  dre leur surface porteuse.
wobei die landseitigen Krane entlang von Schienen      5. Systeme selon la
revendication 4, caracterise (1 7a, 17b) bewegbar sind, und mindestens
diejenige  en ce que les chariots ont une plate-forme elevatrice Schiene
(17b) der landseitigen KrAne, die am weite-  15  individuelle(6),
etencequedes plateauxsupports(8) sten von den Portalkranen entfernt ist,
erh6ht ange-  reposant sur un ou plusieurs pleds (9) sont places ord net
ist.                                       dans la zone de transfert des
conteneurs entre les 8. System nach Anspruch 7, dadurch gekenn-
chariots at les grues A portique, la plus petite distance zeichnet, daf&
die landseitigen Krane (16) vollstAndig  entre ces plateaux etant plus
faible que la largeur des automatisch an der Portalkranseite und mindestens
20  conteneurs, et la distance entre les pieds etant suffi- teilweise von
Hand auf der anderen Seite betatigbar  samment grande pour permettre le
passage d'un cha- sind.                                              riot.
9. System nach Anspruch 7 oder 8, dadurch          6. Systeme selon la
revendicatbon 4, caracterlse gekennzeichnet, dall die landseitigen Krane
mit einer  en ce quo le chAssis complet des chariots peut etre Katze (18)
mit einem Drehtisch (21) zum Drehen   25  eleve et abaisse, et en ce qu'il
y a des patins (7) du eines Containers Ober 90 oder 1800 versehen sind.
type a portique, pour transporter les contbneurs entre le quai et les grues
A portique, les chariots pouvant entrer dans les patins et pouvant lever
ces patins Revendications                                     charges d'un
conteneur. 30      7. Systeme selon lune des revendications prece- 1.
Systeme de stockage et de transbordement de  dentes, caracterise en ce
qu'une ou plusieurs grues conteneurs, comprenant un quai (1) avec des grues
du cdt6 terrestre (16) sont placees du cdte des grues de quai (2) pour
charger et decharger des navires  A portique (11) oppose au quai, ces grues
du c6te porte-conteneurs amarres A ce quai, un depot de    terrestre etant
capables de se mouvoir suivant des stockage (3) des conteneurs avec un
ensemble de   35  rails (7a, 17b) perpendiculaires aux chernins de rou-
chemins de roulement (4) pour grues a portique, pla-  lement des grues A
portique, au moins le rail (1 7b) des ces les uns aupres des autres, un
certain nombre de  grues du cote terrestre qui est le plus eloigne des
chariots (5) non guides par rails, pour le transport des  grues A portique
etant sureleve. conteneurs entre les grues de quai et les grues a por-  8.
Systeme selon la revendication 7, caracterise tique (11), et des moyens de
commande automatique   40  en ce que les grues du cote terrestre (16)
travaillent des chariots, caracterise en ce quo les moyens de  de fagon
completement automatique du c6te des commande automatique des chariots
comprennent      grues A portique, et au moins partiellement de facon un
systeme de sblection de trajets librement program-  manuelle de l'autre
cote. mable, capable de guider chacun des chariots suivant   9. Systeme
selon l'une des revendications 7 ou 8, des positions preprogrammees sur la
surface du quai,  45  caracterise en ce que les grues du cote terrestre
sont sans rails de guidage, chaque chariot etant muni de  munies d'un
moufle (18) avec plateau toumant (21) moyens de navigation pour determiner
le chemin qu'il  pour faire tourner un conteneur de 900 ou 1800. a pris et
le comparer au chemin a prendre, en ce qu'une grille de reference de
repondeurs (13), et/ou de fils d'induction, etlou de rubans metalliques est
5o placee dans, sur, ou au-dessous de la metallisation de la surface du
quai, et en ce que chaque chariot est muni d'au moins un ensemble
emetteur-recepteur (14) qui, par interaction avec ladite grille de
reference, peut determiner la position du chariot et transmettre  55 des
signaux aux moyens de commande du chariot pour corriger sa position. 2.
Systbme selon la revendication 1, caracterise 7 * C   L   M   S    


