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Description
Area of invention

[0001] The invention relates to a device within which
items can be stored in bulk for later individual dispensing,
or into which items can be returned individually for later
selection, both for bulk selection and for individual selec-
tion.

State of the art

[0002] Today, there are automated storage and dis-
pensing devices for various types of items, from food and
its sale for money to devices in industrial plants for the
dispensing of consumer goods to employees, such as
protective equipment, work tools and implements, etc.
[0003] An example of a known device for storing and
dispensing articles is the invention of EP 2 113 890 A2.
The invention discloses a device which at first sight re-
sembles a conventional dispensing machine. A closer
examination of the invention shows that inside the struc-
ture of the device, i.e. behind the protective casing, there
is a storage drum in a carousel arrangement. A vertical
axis passes through the centre of the device, which is
also the axis of rotation of the storage drum. According
to the description of the invention, the drum is coupled
to a common drive unit which enables its rotation. The
space of the storage drum can be configurably divided
into tiers, which can be further divided by vertical parti-
tions into storage cells for the stored items, but the height
of the tier of the storage drum is always constant. For
access to the storage tiers, the casing of the device is
provided with a group of dispensing doors. The number
of doors corresponds to the number of tiers in the storage
drum. The height of the doors corresponds to the height
ofthe corresponding floor of the storage drum. The shape
of the door is rounded according to the storage drum.
[0004] The disadvantages of the present device are
that the height of the storage drum and door tiers is fixed.
This is disadvantageous because, in the case of small
items, the space of the storage drum is inefficiently used.
Moreover, the device cannot be adapted to receive items
exceeding this fixed limit. The author of the invention him-
self states in the document that the configuration of the
device is carried out in the factory from which the device
originated. On-site configuration is not possible. Another
disadvantage is the rounded shape of the door, which
limits the operator’s handling space.

[0005] The object of the invention is to create a device
for automated storage and dispensing of items that re-
tains the ability to store and dispense items of various
sizes while making the most efficient use of storage
space, essentially operating as an automated warehouse
that allows for bulk replenishment of items and individual
receipt, dispensing and return of items. One of the chal-
lenges of the invention is that the design of the device
allows the operator to easily reconfigure the storage cells
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of the storage drum as the sizes of the stored items
change.

The summary of the invention

[0006] The task is solved by creating a device for au-
tomated storage and dispensing of items according to
the invention described below.

[0007] The device for automated storage and dispens-
ing of items comprises the following mandatory compo-
nents, which include at least one storage drum with an
internal space divided into storage cells for storing items
in the device. Furthermore, at least one drive unit for ro-
tating the storage drum. Rotation of the storage drum
provides access to the storage cells and the articles
stored therein over a full 360° range. Further, the device
comprises a shell for forming a barrier between the ex-
ternal environment and the interior of the device. The
shell protects the interior of the device and the stored
items from external influences, including theft. Further,
the device includes at least one door for accessing the
storage cells located within the shell. Finally, the device
includes at least one control unit for receiving operational
instructions and for controlling the operation of the de-
vice.

[0008] The essence of the invention is that the door is
divided into at least two parts, each of the door parts
being independently openable with an adjustable open-
ing range for varying the size of the access opening to
the storage cell of the storage drum. The split doors offer
the undoubted advantage over the established solid
doors, which always open over their full-size range, in
that storage cells in the storage drum can be assembled
into a wider range of sizes without the risk of removing
items from adjacent storage cells through the wide-open
door, particularly in cases where multiple small storage
cells are adjacent to each other. By adjusting the number
of door parts and the adjustable opening range, the door
is always opened to allow access only to the correct stor-
age cell of the storage drum. At the same time, it is ad-
vantageous that the storage drumis provided with a mod-
ular system of shelves and dividers for variable division
of the storage space of the storage drum into storage
cells of variable size in order to take full advantage of the
split door. And to configure the storage cells of the stor-
age drum freely on site according to the actual needs.
[0009] Itis very convenient if the door of the device is
sliding. The sliding opening is very easy to program, so
that the door parts are always opened to the extent they
are supposed to be, and there is no access to adjacent
storage cells, and the sliding doors do not interfere with
the removal/removal of the object into the storage cell,
as is the case with hinged doors.

[0010] During development, the most advantageous
design was a door divided into N number of parts, in two
columns of N/2 number of rows. The two columns allow
the installation of sliding mechanisms sideways along
the opening facing the storage drum.
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[0011] Itis also very advantageous if the partitions of
the modular system divide the storage drum into storage
cells with a floor plan in the shape of variously sized inter-
circular sections, or circular sections, or quadrangles. At
the same time, it is advantageous if the shelves of the
modular system have the shape of a flat surface or a
cascading surface. In particular, the quadrilateral plan
makes it possible to store even square or rectangular
objects such as boxes. This was not possible with the
current equipment.

[0012] Among the advantages of the invention is the
ability to store objects of different shapes and sizes in a
single storage drum. This has not been possible until
now, as the storage tiers of the drum and the associated
door had a fixed size of storage cells, thus unnecessarily
too much storage space was allocated for even a small
object. The invention remedies this disadvantage in that
the split door safely and conveniently makes both small
and large storage cells accessible, so that it is possible
to have storage cells of different sizes in a single storage
drum. In addition, thanks to the modular system of
shelves and dividers, storage cells can be freely recon-
figured on site without having to return to the factory.
According to the new layout of the storage cells, the in-
structions for opening the doors in the control unit are
simply adjusted and the device is ready for operation.

Clarification of drawings

[0013] The invention will be explained in more detail in
the following illustrations, where:

Figure 1  shows an axonometric view of the invented
device,

Figure 2  shows an axonometric view of the uncoated
invented device,

Figure 3  shows three drive units for the carousel ro-
tation of three storage drums,

Figure 4 shows a storage drum partially fitted with
shelves and partitions to create storage cells,

Figure 5 shows a view of a storage drum with parti-
tions and shelves forming storage cells with
a quadrangular plan for storing cubic or
cuboid objects,

Figure 6 shows sample of shelf shapes,

Figure 7  shows a sample of storage cell composition
on a deployed storage drum,

Figure 8  shows the split door.

Example of the embodiment of the invention

[0014] It is understood that the specific embodiments
of the invention described and illustrated below are pre-
sented for purposes of illustration and not as a limitation
of the invention to the examples provided. Those skilled
in the art will find or be able to provide, using routine
experimentation, a greater or lesser number of equiva-
lents to the specific embodiments of the invention de-
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scribed herein.

Figure 1 shows a device according to the invention.
The three divided doors 3, which in this example em-
bodiment of the invention have eight parts 4 each,
are very clearly discernible. The middle door 3 is
shown with two parts 4 partially open to allow a view
into the storage cell. A person skilled in the art would
have been able, by ordinary trying, to design a device
with one door 3 or with a higher number of doors 3.
Since the part§4 of the doors 3 are slidable, it has
proved advantageous to arran§e the parts 4 in the
doors 3 in two columns. Whether in other thentiaI
embodiments of the invention eight parts 4 of door
3 as in the exemplary embodiment of the iﬁvention,
or a different number of parts 4 of door 3, will be
chosen, cannot be ruled out, but the variation of two
columns of four parts 4 of door 3 per column is fully
sufficient to understand the invention. Figure 1 fur-
ther illustrates a control panel 7 which acts as a com-
munication interface between the user and the con-
trol unit of the device.

Figure 2 shows the device without the shell, so that
three storage drums 1 arranged one above the other
can be seen, IocatedTust behind the door 3 of Figure
1. Also visible are the partitions 6 and “shelves 5
which divide each storage drum 1 into storage cells
for items. -

Figure 3 shows a detail of the arrangement of the
drive units 2 for the three storage drums 1 of figure
2. The drive unit 2 comprises a carrier on which the
storage drum 1 is_placed. The carrier in the drive unit
2 is rotated by_ an electric motor with a gearbox.

Figure 4 shows a detail of storage drum 1. As can
be clearly seen from the figure, the storag_e drum 1
is divided into storage cells by a folding system of
shelves 5 and partitions 6. The shelves 5 may be
straight, but the cascadin_g shelves 5 can also be
clearly seen in Figure 4. Details of the_shapes of the
shelves 5 are shown in Figure 6. The folding system
uses ton_gues and grooves that fit together.

Figure 5 shows a storage drum 1, the storage cells
of which are suitable for storing_a cubic or angular
object, such as a box. The storage cells are defined
by partitions 6, stacked so that the shelf 5 inserted
therein has a_quadrangular plan. This creates stor-
age cells for the angular object. The remaining space
of the storage drum 1 can be divided into small stor-
age cells by the part_itions 6 and the shelves 5.

Figure 6 shows details of the possible shapes of
shelves 5. It is possible to see a straight shelf 5 and
a cascading shelf 5.
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Figure 7 shows the layout of the storage cells on the
deployed storage drum 1. As can be seen from Fig-
ure 7, the invention overcomes the shortcomings of
the prior art by not only allowing a selectable width
of the storage cells, but also allowing the existence
of storage cells of different heights on the same stor-
age drum 1, which was not possible with the present
devices.

Figure 8 shows the splitdoor 3. The door 3 is divided
into eight parts 4 arranged in two columns of four
rows. The partsZ of the door 3 open sideways and
can be opened p_artially or all the way. Which parts
4 are opened and how much they are opened can
be controlled via an not shown control unit.

[0015] The control unit consists of a computer, either
industrial or integrated tablet, etc. The control unit has a
map of the storage cells stored on its data storage, with
each storage cell record having associated information
on how to open the door 3. If a storage cell is rearranged,
the information in the control unit is updated. The control
unit may communicate with a remote server, or with an-
other external device, e.g. via an internet connection, or
via Bluetooth, etc. If the control unit is not equipped with
acommunication interface for userinteraction, the device
may additionally be equipped with a touch screen, key-
board, or means for communication with the user’'s mo-
bile phone

Industrial applicability

[0016] The device for automated storage and dispens-
ing of items finds application in unattended sales, as well
as in industrial operations where items are dispensed
and collected from authorized persons.

Overview of relationship tags

[0017]

storage drum
drive unit
door

part of door
shelve
partitions
control panel

~NOoO oA WN =

Claims

1. A device for automated storage and dispensing of
items, comprising at least one storage drum (1) with
a divided interior space into storage cells for storing
articles, and at least one drive unit (2) for rotating
the storage drum (1), a casing for forming a barrier
between the external environment and the interior
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of the device, at least one door (3) for access to the
storage drum (1) arranged in the casing, and at least
one control unit for receiving operational instructions
and for controlling the operation of the device, char-
acterized in that the door (3) is divided into at least
two parts (4), each of the parts (4) of the door (3)
being independently openable with an adjustable
opening range for varying the size of the access
opening to the storage cell of the storage drum (1),
and at the same time the storage drum (1) is provided
with a modular system of shelves (5) and partitions
(6) for variable division of the storage drum (1) into
storage cells of variable size.

The device according to claim 1, characterized in
that the door (3) is slidable.

The device according to claim 1 or 2, characterized
in that the door (3) is divided into N number of parts
(4), in two columns of N/2 number of rows.

The device according to any one of claims 1 to 3,
characterized in that the partitions (6) of the mod-
ular system divide the storage drum (1) into storage
cells having a plan shape of intermediate ring sec-
tion, or circular sectional intercircle, or quadrilateral,
and at the same time the shelves (5) of the modular
system have a flat surface or a cascading surface.
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Obr. 1
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Obr. 3
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Obr. 5
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Obr. 6
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