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Description

The present invention relates to a block storage arrangement having at least one
container receiving space, a loading space below, in the direction of gravity, the
container receiving space, and at least one loading vehicle, which can be moved
in the loading space to a position below the container receiving space and has a
lifting device with a controller.

Furthermore, the invention relates to a method for operating a block storage
arrangement having at least one container receiving space, a loading space
below, in the direction of gravity, the container receiving space, and at least one
loading vehicle, which can be moved in the loading space to a position below the
container receiving space and has a lifting device with a controller, with which
containers are stored from below in the container receiving space with the aid of

the loading vehicle.

A block storage arrangement, which may also be referred to as a "stack storage
arrangement,” is used to receive a plurality of containers, which may be arranged
in one or more container receiving spaces in the form of stacks. Since the
containers in the stack stand directly on top of each other, a high packing density
of the containers in the direction of gravity results. The container receiving spaces
can also be arranged relatively close together transversely to the direction of
gravity, such that very good utilization of the available installation space is also
achieved here.

In the present case, the container receiving space is loaded from below, i.e., a
container is stored in the container receiving space from below, in the direction of

gravity, and removed from the container receiving space downwards.

For this purpose, the loading vehicle, which can be moved in the loading space,
is used.

Since no handling equipment is required above, in the direction of gravity, the
container receiving space, the block storage arrangement, if arranged in a

production hall, can make virtually full use of the height of the production hall.
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If a container is placed in a container receiving space, it is moved to a position
below the container receiving space with the aid of the loading vehicle. The lifting
device then lifts the container until it enters the container receiving space. If there
are already one or more containers in the container receiving space, then the new
container to be stored lifts such container or container stack and pushes it
upwards. The lifting movement continues until the new container to be stored has
been moved past a holding device and, when it is lowered after being lifted, comes
to rest on the holding device and is held there at a distance above the floor of the

loading space.

A problem can arise if the container receiving space is already completely full, i.e.,
the maximum permissible number of containers is located in the container
receiving space. In this case, a container would be moved upwards, in the
direction of gravity, out of the container receiving space. If the block storage
arrangement is located in a production hall and uses the height of the production
hall, this can cause damage. For example, the ceiling of the production hall, the
container, and/or the objects stored in the container may be damaged. If the
container exits the top of the container receiving space, it is no longer guided,
which can also lead to malfunctions and reduced availability. Even if the block
storage arrangement is located in an enclosure, which can be desirable for fire
safety reasons, for example, the upward movement of a container out of the
container receiving space can cause severe damage. A block storage
arrangement having the features of the preamble of claims 1 and 15 is known from
DE 11 2019 006910 T5.

The invention is based upon the object of minimizing the risk of damage during

operation of a block storage arrangement.

This object is achieved with a block storage arrangement of the type mentioned
above in that a container detecting device is arranged at the upper end, in the
direction of gravity, of the container receiving space, wherein the container detecting
device cooperates with the controller, which interrupts a lifting movement of the

lifting device if the container detecting device detects the passing of a container.



10

15

20

25

DK/EP 4238900 T3

Thus, if a container passes the container detecting device, it is detected, and
further lifting of the container stack by the lifting device of the loading vehicle is
immediately prevented. This can be used to prevent a container from being moved
too far out of the upper end of a container receiving space, so that it cannot cause
damage there. All that is required is cooperation between the container detecting
device and the lifting device of the loading vehicle. However, such cooperation can

be set up relatively easily, as will be shown below.

Preferably, the container detecting device has an arm that projects into the
container receiving space transversely to the direction of gravity. Thus, if a
container is lifted and touches the arm and takes it with it, the arm is lifted with it.
This is a relatively simple way to detect the presence of a container and its

movement. Thus, the detection of the container happens mechanically.

Preferably, the container detecting device is connected to a signaling device, and
the loading vehicle has a receiver connected to the controller, which detects a
signal from the signaling device at least if the loading vehicle is located in the
position below the loading space. It is sufficient, if the receiver receives the signal,
if the loading vehicle is located in the position below the loading space, because
only in this position can the upward movement of the lifting device lead to an
undesired exit of a container from the container receiving space. Thus, the
information that a container has reached the upper end of the container receiving
space is detected by the container detecting device and passed on to the signaling
device, which in turn passes on the corresponding information via the receiver to
the controller of the loading vehicle. This makes it easy to transmit the information
to the loading vehicle and its controller, even if there is no direct connection

between the container detecting device and the loading vehicle.

Preferably, the container detecting device is mechanically connected to the
signaling device. The transmission of information from the container detecting
device to the signaling device is thus mechanical, such that no further auxiliary

energy, such as electrical energy, is required. This results in a highly reliable design.
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Preferably, the signaling device has a signaling element that can be moved by the
container detecting device in the direction of gravity. The detection device can
then easily determine whether the signaling element is located in a position where
the container detecting device has not yet detected a container, or in a position
where the container detecting device has been moved by the container that moves

out of the container receiving space.

Preferably, a holding frame is arranged between the container receiving space and
the loading space, and the signaling device is guided in the holding frame in the
direction of gravity. The signaling device and especially the signaling element then
has a predetermined position perpendicular to the direction of gravity. Only the
position in the direction of gravity can be changed, which makes it easier for the

receiver to distinguish between the different positions of the signaling element.

Preferably, the loading vehicle detects whether the signaling element is located in
a predetermined region in the direction of gravity. If the signaling element is
located in its "lowest" position, this is an indication that the container detecting
device has not been actuated by a container and has been displaced upwards. In
this case, the lifting device can continue to work and lift a container. If the signaling
element has moved a predetermined distance upwards in the direction of gravity
and can no longer be detected by the receiver, this is a clear indication that the
container detecting device has been detected and moved by a container. In this

case, the lifting device will immediately stop its lifting movement.

Preferably, the receiver is formed as an optical receiver. An optical receiver can
optically determine whether or not the signaling element is located in the
predetermined region in the direction of gravity. This is a relatively simple way to

ensure non-contact transmission of the information in question.

Preferably, the loading vehicle has a light transmitter, and the signaling element is
formed as a reflector. The light transmitter, if the loading vehicle is located in the
position below the loading space, can direct a beam of light, which can be visible
or invisible to the human eye, in the direction of the signaling element. If the

signaling element reflects this light beam back, and such reflection is directed so
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as to reach the receiver, this is an indication that the signaling element is located
in the predetermined region, and the container detecting device has not detected
the passing of a container. If the light beam is not reflected to the receiver, this is
an indication that a container has actuated the container detecting device, and a

lifting movement must be stopped.

Preferably, a stand is arranged at at least one corner of the container receiving
space, and the container detecting device is arranged at the upper end, in the
direction of gravity, of the stand. The stand can then simultaneously define the rest
position of the container detecting device. If necessary, a stop is provided at the
end of the stand, which stop defines the rest position of the container detecting
device, i.e., the position at which a container has not yet reached the upper end of
the container stacking space. The "end of the stand" here means a region up to
which a container can be lifted. This does not necessarily have to be the physical
end of the stand at the top in the direction of gravity.

Preferably, a connection between the container detecting device and the signaling
device extends through the stand. The connection is then protected from external
influences. The risk of damage from a stack of containers tipping over, for

example, is small.

Here, it is preferred that the connection be formed as a cable or rod. Since the

connection is substantially loaded in tension, a cable or rod is sufficient.

Preferably, the stand is arranged at least at a corner of at least one further
container receiving space, and the container detecting device also cooperates with
the further container receiving space. The container detecting device can then be
provided in common for several container receiving spaces. For example, if the
stand is located where the corners of four container receiving spaces meet, then
one container detecting device is sufficient to prevent a container from being

improperly pushed upwards out of one of the four container receiving spaces.

Preferably, the stand has a profile with at least one rail formed with an angle,

which rail serves as a guide for a container arranged in the container receiving
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space, wherein the container detecting device projects into the angle of the rail.
This is a simple way to ensure that the container detecting device can detect

movement of the container out of the container receiving space.

Preferably, the container detecting device is guided in the stand. This gives the
container detecting device a defined position in a direction perpendicular to the
direction of gravity. Thereby, one can ensure that it is always positioned in such a
way that it can detect a passing container.

The object is achieved with a method of the type mentioned above by detecting
the passing of a container at the upper end, in the direction of gravity, of the
container receiving space with the aid of a container detecting device, and
interrupting the lifting movement of the lifting device if a container passes the
container detecting device.

This prevents a container from being moved too far out of the container receiving
space. Damage associated with this can be easily avoided.

The invention is described below with reference to a preferred exemplary

embodiment in conjunction with the drawing. In the figures:
Fig. 1 a schematic illustration of a part of a block storage arrangement,

Fig. 2 an upper end of a container receiving space, with containers pushed out of
the upper end,

Fig. 3 a container detecting device in a top view,

Fig. 4 a schematic sectional view of a stand at the upper end of a container

receiving space,
Fig. 5 a perspectival view of the container collection device,
Fig. 6 a sectional view of a lower end of a stand,

Fig. 7 the view according to Fig. 6 in a perspectival view,
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Fig. 8 a schematic illustration explaining the cooperation between the signaling

device and the receiver in the fault-free state, and
Fig. 9 the view according to Fig. 8 in the fault state.

Fig. 1 shows a highly schematized cutout of a block storage arrangement 1 in a
perspectival view. The block storage arrangement 1 has several container
receiving spaces 2, three of which are shown adjacent to each other in Fig. 1.
However, the block storage arrangement 1 will typically have a much larger
number of container receiving spaces 2 in a row. In addition, several rows of

container receiving spaces 2 will be arranged adjacent to each other.

Several containers 3 are arranged in a container receiving space 2. In the present

case, the central container receiving space 2 is completely filled with containers 3.

A loading space 4, in which a loading vehicle 5 can be moved, is located below, in
the direction of gravity, the container receiving spaces 2. The loading vehicle 5 can
be moved, for example, on rails 6 arranged in the loading space 4. However, it is

also possible to have the loading vehicle 5 move onto a floor of the loading space 4.

In the present case, the container receiving spaces 2 of the block storage
arrangement 1 are filled from below with containers 3. The containers 3 are also

removed from the container receiving spaces 2 downwards in the direction of gravity.

To store a container 3 in a container receiving space 2, the loading vehicle 5 in the
loading space 4 is moved to a position in which it is located below the loading
space 2, in which the container 3 is to be stored. The loading vehicle 5 carries a
container 3a to be stored or, as shown, a stack of two containers 3a, 3b to be
stored. The loading vehicle 5 then lifts the containers 3a, 3b until they enter the
loading space 2. The containers 3a, 3b are then guided past a holding device 7,
which is located at the lower end of the container receiving space 2, i.e., between
the container receiving space 2 and the loading space 4. If the bottom container
3b of the stack of containers 3a, 3b has been moved past the holding device 7, the
stack is lowered again by the loading vehicle 5, and the lowermost container 3b is
held by the holding device 7.
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If there is already a stack of containers 3 in the container receiving space 2, this
stack is likewise lifted. This can cause the uppermost container 3 of the stack to
move out of the block storage arrangement 1, as shown in Fig. 2. For example, it

is moved past crossbeams 8, which connect the stands 9 to each other.

If the block storage arrangement 1 is arranged in a production hall and takes up
almost all of the height of the production hall, such a situation can lead to damage.
For example, the ceiling of the production hall, the container, and/or the objects
stored in the container may be damaged. If the container exits the top of the
container receiving space, it is no longer guided, which can also lead to

malfunctions and reduced availability.

In many cases, the block storage arrangement 1 is also encapsulated by an
enclosure - for example, to be able to create an atmosphere with reduced oxygen
content. Then, if the uppermost container 3 is moved too far out of the block
storage arrangement 1, it can damage this enclosure.

To minimize the risk of such damage, the block storage arrangement 1 has a
container detecting device 10 at the upper end of the container receiving space,

which is partially shown in Fig. 3.

The container detecting device 10 has several arms 11, each of which extends
into a container receiving space 2 transversely to the direction of gravity. Thus, if a
container 3 is moved upwards in the direction of gravity out of a container
receiving space, it comes into contact with an arm 11 of the container detecting
device 10 from below, in the direction of gravity, and takes with it the container

detecting device 10 in a further movement upwards in the direction of gravity.

As soon as such a movement of the container detecting device 10 is detected, the
loading vehicle 5 must interrupt the lifting movement of the containers 3a, 3b. For
this purpose, the lifting device of the loading vehicle 5 is connected, in a manner
not shown in more detail, to a controller, which interrupts the lifting movement of
the lifting device, if the container detecting device 10 detects the passing of a

container 3, in that it is, for example, lifted.
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Fig. 4 shows a sectional view of an upper end, in the direction of gravity, of a stand
9, in which the container detecting device 10 is mounted. The container detecting
device 10 has an extension 12, which is guided in a hollow profile 13 of the stand
9. The hollow profile 13 is polygonal, e.g., rectangular, such that the extension 12
and thus the container detecting device 10 can be moved only in the direction of
gravity, but not perpendicular to the direction of gravity. The container detecting
device 10 also cannot be twisted, ensuring that the arms 11 always extend into a

container receiving space 2.

The extension 12 is connected to a cable 14 (a rod can also be provided), wherein

the cable 14 is also guided through the hollow profile 13.

The stand 9 rests on a holding frame 15 and is connected to the holding frame 15.
The cable 14 is connected to a signaling element 16, which can be formed as a
reflector, for example. The signaling element 16 is arranged on a guide rod 17,
which is guided in the holding frame 15. This means that the signaling element 16

can also move only in the direction of gravity, but not transversely to it.

The loading vehicle 5 has a light transmitter 18 (Figs. 8 and 9) that emits a light
beam 19 directed at a point or region where the signaling element 16 is located in
the fault-free state, i.e., if no container 3 has yet been moved out of the upper end
of a container receiving space 2. The light beam 19 can be visible to the human
eye. However, it can also be invisible to the human eye. For example, it can be

infrared or ultraviolet light.

In Fig. 8, the signaling element 16 is struck by the light beam 19. The light beam
19 is then reflected back to the light transmitter 18, which includes an optical
receiver 20 that receives a reflection 19" of the light beam 19. If the receiver 20
receives the reflection 19' of the light beam 19, this is an unambiguous indication
that it is a fault-free state in which no container 3 has yet been moved out of the

upper end, in the direction of gravity, of a container receiving space 2.

If, on the other hand, the light beam 19 is not reflected by the signaling element 16

or, as shown in Fig. 9, the signaling element 16 directs the reflection 19’ of the light
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beam 19 elsewhere, i.e., the receiver 20 does not receive a corresponding signal,
the signaling element is not located in a predetermined height range in the
direction of gravity, which is an indication that the container detecting device 10
has been raised. Specifically, if the container detecting device 10 is raised, the
signaling element 16 is also raised, leaving the region that can be hit by the light
beam 19 or from which it can no longer direct the reflection 19' towards the

receiver 20.

Thus, the signaling element 16 forms part of a signaling device 16, 17 that is
connected to the container detecting device 10 via the cable 14 or, in general, a
connection. This connection - in this case, the cable 14 - runs through the stand 9

and is thus protected.

This is a purely mechanical connection, such that no auxiliary power is required to

signal the lifting of the container detecting device 10 by the signaling element 16.

The signaling device 16, 17 and the container detecting device 10 are both guided
in the stand 9. The signaling element 16 forcibly moves along with the container

detecting device 10.

As mentioned above in connection with Fig. 3, and as can also be seen in Fig. 5,
one container detecting device 10 is sufficient to detect an exit of containers from
four container receiving spaces 2. Accordingly, it is sufficient that a stand 9 be

arranged at at least one corner of the container receiving space. If this stand 9 is
then located at the four corners of four adjacent container receiving spaces 2, all

four container receiving spaces 2 will be monitored.

As can be seen in Figs. 5 and 7, the stand 9 has a profile with at least one ralil
formed with an angle 21, which rail serves as a guide for a container 3 arranged in
the container receiving space 2, wherein the container detecting device 10
projects into the angle 21 of the rail 9. In the present case, an arm 11 of the
container detecting device 10 projects into the angle 21. Here, "angle" refers to an

intermediate space between two flanks, i.e., a corner of the container receiving
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space, so to speak. It is quite possible that, in the angle, an inclined surface or a

rounding is arranged along which the containers 3 can slide.

The container detecting device 10 can now be used to reliably prevent containers
3 from being pushed out of the upper end of a container receiving space 2. As
soon as a container 3 contacts the container detecting device 10 and lifts it beyond
a predetermined level, the signaling element 16 of the signaling device is moved
such that the receiver 20 on the loading vehicle 5 no longer detects a
corresponding signal, and the controller of the loading vehicle 5 interrupts the
litting movement of the containers 3a, 3b that have just been lifted. Moreover, it is
sufficient if the receiver 20 can only detect the corresponding signal, i.e., the
reflected light beam 19, if the loading vehicle 5 is actually located in a position
below a loading space 2. It is then possible to form the controller of the lifting
device in such a way that it responds to the signal (reflection 19" of the light beam
19) only if the loading vehicle is actually located in a position in which a container

3a, 3b can be stored in the container stacking space 2.

If the lifting device interrupts the lifting movement, the new container 3a to be

stored can no longer be stored in the container receiving space 2.

This also automatically ensures, in a simple manner, that no dangerous situation can

arise even when a container 3a is removed from the container receiving space 2.

To remove a container from the container receiving space 2, the loading vehicle 5
is moved back to a position below the container receiving space 2, and the lifting
device is operated to lift the lowermost container of the stack until it comes free
from the holding device 7 and the holding device 7 can be opened. The lifting
device of the loading vehicle 5 can then be lowered, and the lowermost container
of the stack can be lowered out of its container receiving space 2 until the holding
device 7 holds the next (or, if two containers are to be removed, the next but one)
container in place. The removed container(s) can then be moved out of the block

storage arrangement 1 by the loading vehicle 5.
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PATENTKRAV

1. Bloklagerarrangement (1) med mindst ét beholdermodtagelsesrum (2), et
pafyldningsrum (4) neden under, i tyngdekraftens retning,
beholdermodtagelsesrummet (2) og mindst ét pafyldningskeretoj (5), der i
pafyldningsrummet (4) kan bevaeges til en position neden under
beholdermodtagelsesrummet (2) og har en lgfteindretning med en styreenhed,
kendetegnet ved, at der er anbragt en beholderdetekteringsindretning (10) i den
gvre ende, i tyngdekraftens retning, af beholdermodtagelsesrummet (2), hvor
beholderdetekteringsindretningen (10) samvirker med styreenheden, der
afbryder en loftebevaegelse af lofteindretningen, hvis
beholderdetekteringsindretningen (10) detekterer, at der passerer en beholder
(3) forbi.

2. Bloklagerarrangement ifolge krav 1, kendetegnet ved, at
beholderdetekteringsindretningen (10) har en (11) arm, der rager ind i

beholdermodtagelsesrummet (2) pa tvaers af tyngdekraftens retning.

3. Bloklagerarrangement ifolge krav 1 eller 2, kendetegnet ved, at
beholderdetekteringsindretningen (10) er forbundet med en signaleringsindretning
(16, 17), og pafyldningskaretgjet (5) har en modtager (20), der er forbundet med
styreenheden, hvilken modtager mindst detekterer et signal fra
signaleringsindretningen (16, 17), hvis pafyldningskeretgjet (5) er lokaliseret i

positionen neden under pafyldningsrummet (2).

4. Bloklagerarrangement ifolge krav 3, kendetegnet ved, at
beholderdetekteringsindretningen (10) er mekanisk forbundet med

signaleringsindretningen (16, 17).

5. Bloklagerarrangement ifolge krav 3 eller 4, kendetegnet ved, at
signaleringsindretningen har et signaleringselement (16), der med

beholderdetekteringsindretningen (10) kan bevaeges i tyngdekraftens retning.

6. Bloklagerarrangement ifglge krav 5, kendetegnet ved, at der er anbragt

en fastholdelsesramme (15) mellem beholdermodtagelsesrummet (2) og
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pafyldningsrummet (4), og signaleringsindretningen (16, 17) styres i

fastholdelsesrammen (15) i tyngdekraftens retning.

7. Bloklagerarrangement ifolge krav 5 eller 6, kendetegnet ved, at
pafyldningskaretaijet (5) detekterer, hvorvidt signaleringselementet (16) er

lokaliseret i et forudbestemt omrade i tyngdekraftens retning.

8. Bloklagerarrangement ifolge et af kravene 5 til 7, kendetegnet ved, at

modtageren (20) er dannet som en optisk modtager.

9. Bloklagerarrangement ifolge et af kravene 5 til 8, kendetegnet ved, at
pafyldningskaretaijet (5) har en lyssender (18), og signaleringselementet (16) er

dannet som en reflektor.

10. Bloklagerarrangement ifolge et af kravene 1 til 9, kendetegnet ved, at der
i mindst ét hjerne af beholdermodtagelsesrummet (2) er anbragt et stativ (9), og
beholderdetekteringsindretningen (10) er anbragt i den gvre ende, i tyngdekraftens
retning, af stativet (9).

11. Bloklagerarrangement ifglge krav 10 og et af kravene 3 til 9,
kendetegnet ved, at der mellem beholderdetekteringsindretningen (10) og

signaleringsindretningen (16, 17) straekker sig en forbindelse gennem stativet (9).

12. Bloklagerarrangement ifolge krav 11, kendetegnet ved, at forbindelsen er

dannet som et kabel (14) eller en stang.

13. Bloklagerarrangement ifolge et af kravene 10 til 12, kendetegnet ved, at
stativet (9) er anbragt i mindst ét hjgrne af mindst ét yderligere
beholdermodtagelsesrum, og beholderdetekteringsindretningen (10) ogsa

samvirker med det yderligere beholdermodtagelsesrum.

14. Bloklagerarrangement ifolge et af kravene 10 til 13, kendetegnet ved, at
stativet (9) har en profil med mindst én skinne, der er dannet med en vinkel (21),
hvilken skinne tjener som et styreelement til en beholder (3), der er anbragt i
beholdermodtagelsesrummet (2), hvor beholderdetekteringsindretningen (10)

rager ind i skinnens vinkel (21).
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15. Fremgangsmade til drift af et bloklagerarrangement med mindst ét
beholdermodtagelsesrum (2), et pafyldningsrum (4) neden under, i tyngdekraftens
retning, beholdermodtagelsesrummet (2) og mindst ét pafyldningskeretaj (5), der i
pafyldningsrummet (4) kan bevaeges til en position neden under
beholdermodtagelsesrummet (2) og har en lgfteindretning med en styreenhed,
med hvilken beholdere ved hjeelp af pafyldningskaretaijet (5) lagres nedefra i
beholdermodtagelsesrummet (2), kendetegnet ved, at det i den gvre ende, i
tyngdekraftens retning, af beholdermodtagelsesrummet (2) ved hjeelp af en
beholderdetekteringsindretning (10) detekteres, at der passerer en beholder (3)
forbi, og lofteindretningens loftebevaegelse afbrydes, hvis der passerer en

beholder forbi beholderdetekteringsindretningen (10).
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