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DESCRIPTION

[0001] The invention concerns an improved storage unit intended to be used especially, but
not exclusively, for storing elements having a mainly plane bidimensional shape and limited
thickness, such as, for example, electronic components, tapes wound on reels, microprocessor
trays, possibly housed in their respective casings.

[0002] In particular, the storage unit that is the subject of the invention is intended to be used
especially in the field of electronics, in particular by those companies that operate in the sector
of electronic board assembly, in which it is used for storing and collecting reels of flexible tapes
in which electronic components of the SMD (Surface Montage Devices) type are inserted.

[0003] The storage unit that is the subject of the invention, however, can be used to store
objects of any type and any configuration, provided that they can be handled by an operator.

[0004] As is known, the assembly of electronic boards is carried out with automatic machines
in which special motorised arms equipped with gripping tongs collect the electronic
components present on a tape wound on a reel and insert them in a rigid support (printed
circuit).

[0005] Each reel contains components of the same type and therefore a number of reels
corresponding to the number of items to be assembled on the board is loaded on the assembly
machine.

[0006] Reels are usually kept inside storage units where they are inserted in an accumulation
structure that is provided inside the storage unit.

[0007] According to the known technique, the accumulation structure is constituted by a
plurality of compartments that are rectangular in shape and positioned side by side and/or
superimposed to one another, each one of which has a size that is suitable for housing a
corresponding reel or a similar object.

[0008] When needed, the reels are collected from the respective compartments and loaded on
the board assembly machine.

[0009] At the end of the board assembly process, the reels that have not been used
completely are unloaded from the machine and inserted again in the respective compartments
in the accumulation structure located inside the storage unit.

[0010] In the case of storage units of the manual type, the reels are collected and successively
replaced manually by the operator, who identifies them visually according to their code or
description.
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[0011] In the case of automatic or semi-automatic storage units, instead, the reels are
collected and successively replaced by automatic handling systems, interfaced with reading
means suited to read the identification codes of the reels. Independently of whether the known
storage units are of the manual, semi-automatic or automatic type, they pose the drawback
that the compartments making up the accumulation structures have fixed dimensions that are
pre-established during the construction of the storage unit.

[0012] Considered that the reels come in different sizes, it is therefore necessary, already
during the construction of the storage unit, to define in advance the number and the size of the
compartments that will make up the accumulation structure.

[0013] This means that for every type of reel to be managed in the storage unit it will be
necessary to define in advance the availability of a predetermined number of compartments,
each one of which is suited to accommodate a corresponding reel having predefined maximum
dimensions.

[0014] It can be understood that this involves the need to provide a storage unit with a static
accumulation structure with low saturation of the available accumulation volume, due to the
large number of compartments that remain unused when the mix of reel sizes to be managed
is very different from the mix of sizes of the compartments that make up the accumulation
structure.

[0015] This inevitably leads to a useless and expensive waste of the available storage space.

[0016] Therefore it happens that the operator, in order to be able to place all the types of reels
included in the mix to be managed, may need to install a number of storage units in excess
with respect to the necessary number, thus incurring useless costs.

[0017] Furthermore, for the same reasons just explained above, said storage units in turn will
be little saturated.

[0018] Another drawback is represented by the fact that the scarce saturation of the storage
unit means longer paths of the mechanical devices that connect and replace the reels among
the compartments of the accumulation structure, with a consequent increase of movement
times and thus of handling costs.

[0019] A storage unit of the type just described above is described in the patent document EP
2 792 619 and concerns a storage unit for reels comprising an accumulation structure in which
there are a plurality of compartments defined by parallel shelves that are spaced vertically and
permanently fixed to vertical walls.

[0020] The compartments have different sizes and the reels are inserted in/extracted from
them through moving means of the Cartesian type.
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[0021] From said document it can be understood that the storage unit described therein poses
all the drawbacks and limitations already illustrated above, in fact, since it is provided with fixed
shelves, the sizes of the compartments defined by said shelves are pre-established during the
design step and cannot be changed once the storage unit has been completed.

[0022] This leads to low saturation of the available storage volume as, for example when it is
necessary to store a very high number of small reels compared to the availability of
compartments suited to house them, the user is forced to temporarily place the excess reels in
the larger compartments and to successively move them to compartments of the suitable size,
if and when these should become available.

[0023] Another known patent document concerning storage units of the type described up to
now is document EP 1 928 221 which discloses an accumulator device for electronic
components, suited to be used for storing reels of electronic components inside compartments
present in accumulation storage units.

[0024] The document describes only compartments present in the storage unit and suited to
accommodate the reels, but does not contain any information regarding the configuration of
said storage unit and of said compartments. The patent document EP 0 302 542 is also known,
which describes a piece of equipment for the selection of shelves with objects placed on them
and the transport of the same among movable accumulation storage units in which said
shelves are supported by sliding guides fixed to the side walls of the storage unit.

[0025] The shelves with the objects placed on them have all the same height and are arranged
vertically one on top of the other and equidistant from each other. The shelves and the sliding
guides are thus structured only to allow the shelves to be removed and transferred between
different storage units by means of a selection device.

[0026] The document, therefore, does not describe any solution for modifying the position of
the shelves according to the different sizes of the objects placed on them in order to optimize
the saturation of the storage volume available in the storage unit.

[0027] Also the patent document DE 20 2004 006920 describes a storage unit for reels
comprising an accumulation structure in which there are a plurality of compartments in/from
which the reels are inserted/extracted through gripping means with Cartesian movement.

[0028] In each compartment there are reel supporting elements that are fixed to the side walls
and the back walls defining the bearing structure of the storage unit. The storage unit
described in the last patent document is thus provided with compartments having a fixed size
and therefore has the same limitations already observed in the storage unit disclosed by the
patent document EP 0 302 542 analysed above, with the further limitation that all of the
compartments have the same height.

[0029] Storage units are also known in which the shelves defining the compartments that
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accommodate the reels are removable and their position can be changed in such a way as to
vary the height of the compartments they define.

[0030] The limitation of the storage units of this type lies in that they are supplied to the user
complete with shelves that define a plurality of compartments already configured according to
a predefined mix of different heights, possibly established in advance according to the user's
needs.

[0031] If on the one hand these solutions make it possible to improve the saturation of the
storage unit, on the other hand they pose a drawback constituted by the complexity of the
operation that the user needs to carry out in order to change the position of the various
shelves when he/she deems it necessary to modify the size of the compartments.

[0032] In these cases, in fact, the user needs to access the containment structure, remove the
shelves that must be removed and place them in the new position as desired.

[0033] It can be understood that this operation is rather complex and that, furthermore, the
storage unit cannot be used while it is being performed.

[0034] The present invention intends to provide a storage unit that makes it possible to
overcome all of the drawbacks illustrated above.

[0035] It is thus a first object of the invention to provide a storage unit for reels that, compared
to equivalent storage units of the known art, ensures increased saturation of the storage
volume available in the storage unit itself.

[0036] It is another object of the invention to provide a storage unit that, while providing the
same storage volume as the storage units of the known art, allows the user to increase both
the number and the types of reels in various heights that can be stored therein, and therefore
substantially to optimize the volume available in the storage unit.

[0037] It is a further object of the invention to provide a storage unit in which the optimization
of the storage volume can be obtained with no need to modify the position of structural parts of
the storage unit as, on the contrary, is the case with the storage units of the known art.

[0038] It is another, yet not the least important object of the invention to provide a storage unit
that, compared to the equivalent storage units of the known art, ensures reduced reel handling
costs and times both in the collection and in the replacement steps.

[0039] The objects listed above are achieved by a storage unit having the characteristics
described in the main claim, to which reference is made.

[0040] Essentially, in the storage unit of the invention each reel is accommodated in a housing
obtained in the respective tray and the compartments that accommodate the trays are not
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prepared in advance during production of the storage unit, but are defined in a dynamic
manner while the trays are being placed in the accumulation structure.

[0041] In other words, each tray is inserted in the storage unit only once each reel has been
placed on it in the respective housing, through operations that are performed outside of the
storage unit itself.

[0042] In addition to the above, every time a tray with one or more reels is extracted from the
storage unit, the reels are collected and the tray remains empty outside the storage unit, until it
is reintroduced therein once one or more new reels have been placed on it.

[0043] Advantageously, the storage unit that is the subject of the invention is provided with
electronic processing and control means suited to manage the placement and the collection of
the trays with the respective reels in/from the storage unit, thus optimizing the exploitation of
the available volume.

[0044] Still advantageously, the increased saturation of the storage unit and the shortening of
the paths covered by the means that collect and place the trays with the respective reels lead
to a reduction in execution times and costs.

[0045] The objects and advantages described above are highlighted in greater detail in the
description of a preferred, yet not exclusive embodiment of the invention, which is provided
here below by way of example without limitation, with reference to the attached drawings,
wherein:

« Figure 1 shows an axonometric view of the storage unit that is the subject of the
invention;

» Figures from 2 to 4 show three views of the storage unit of Figure 1, respectively a front
external view, a side internal view and a top internal view;

e Figure 5 shows an axonometric view of an internal detail of the storage unit of Figure 1;

« Figure 6 shows an axonometric view of a detail of the assembly of Figure 5;

« Figures 7 and 8 show two views of the detail of Figure 6, respectively a top view and a
side view;

« Figure 9 shows a view of another detail of the assembly of Figure 5;

+ Figures from 10 to 12 show three different views of the detail of Figure 9;

» Figure 13 shows an axonometric view of another detail of the assembly of Figure 5;

« Figures from 14 to 16 respectively show a top view, a front view and a side view of the
detail of Figure 13;

« Figure 17 shows an axonometric view of a variant embodiment of the detail of Figure 13;

« Figures from 18 to 20 respectively show a top view, a front view and a side view of the
detail of Figure 17;

« Figure 21 shows the front view of a detail of the assembly of Figure 5;

+ Figure 22 shows an enlarged detail of Figure 21;

» Figures from 23 to 27 show different views of the storage unit of the invention in different
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operating stages.

[0046] The storage unit that is the subject of the invention is shown in different views in
Figures from 1 to 4, where it is indicated as a whole by 1.

[0047] It is configured to store objects O having a mainly plane bidimensional shape, especially
tapes wound in reels, on which electronic components for the assembly of electronic boards
are inserted.

[0048] As can be observed, the storage unit comprises a containment structure 2 that is
provided with an opening 3 and with a loading compartment 2a through which it is possible to
access from the outside an accumulation structure 4 arranged inside the containment structure
2.

[0049] The accumulation structure 4 is visible in Figures 1, 3 and 4 and one of its parts is
illustrated in detail in the axonometric view of Figure 5.

[0050] The accumulation structure 4 develops along the inner walls of the containment
structure 2 and can be accessed through the moving means 6 that serve for the insertion and
collection of the objects O in/from the accumulation structure 4.

[0051] The objects O can be made available to the moving means 6 at the level of the opening
3 and of the loading compartment 2a obtained in the containment structure 2 that will be
illustrated during the description of the operation of the storage unit.

[0052] According to the invention, the accumulation structure 4 comprises a plurality of vertical
walls 7 that face and are spaced from each other and are aligned one after the other along a
first horizontal direction X that is orthogonal to the vertical walls 7 themselves.

[0053] The accumulation structure 4 comprises also a plurality of guide means 8 that are
present in at least one of the surfaces delimiting each one of the vertical walls 7 and are
configured so as to define second horizontal directions Y parallel to one another and
orthogonal to the first horizontal direction X. Finally, the accumulation structure 4 is configured
so as to accommodate a plurality of trays 8§, in each one of which it is possible to identify a
shaped housing 9 configured so as to accommodate an object O.

[0054] According to other embodiments of the invention, each tray 5§ may be provided with two
or more housings, each one of which is suited to accommodate an object O.

[0055] The trays 5 are made in various sizes, as can be observed for example in Figure 5, and
each one of them, as can be observed in Figures 7 and 8, is provided with shaped edges 10
that are parallel to each other and arranged on the opposite sides of the tray 5.
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[0056] Each one of said shaped edges 10 is configured in such a way that it can be slidingly
coupled in a corresponding one of the above mentioned guide means 8 when the tray 5 is
inserted between any two of said consecutive vertical walls 7 facing each other.

[0057] As far as the guide means 8 are concerned, it can be observed, with particular
reference to Figures from 13 to 22, that they comprise a plurality of recesses 11 and a plurality
of projections 12 that alternate one after the other and develop on one or both of the surfaces
of each vertical wall 7 along the already mentioned second horizontal directions Y.

[0058] In this way, one or both of the surfaces of the vertical wall 7 have a lined appearance
that substantially recalls a comb-shaped structure.

[0059] In particular, if the vertical wall 7 is arranged in an intermediate position with respect to
others, both of its surfaces are provided with the guide means 8, as shown in Figures from 13
to 16.

[0060] If, vice versa, the vertical wall 7 is arranged at the end of a series of other walls parallel
to it, only one of its surfaces is provided with the guide means 8, as can be observed in Figures
from 17 to 20.

[0061] Said guide means 8 are thus configured so as to accommodate the shaped edges 10 of
each tray 5, wherein, as shown in Figures 7 and 8, each shaped edge 10 comprises a
projecting tab 10a that protrudes on the outside of the tray itself.

[0062] It can furthermore be observed, with particular reference to Figures 21 and 22, that all
of the recesses 11 have the same length L and the same pitch P and all of the projections 12
have the same thickness S, wherein the length L, the pitch P and the thickness S are
measured along a vertical direction Z that develops parallel to the vertical wall 7 and is
orthogonal to the second horizontal directions Y.

[0063] As far as the trays 5 are concerned, the shaped housing 9 comprises a shaped cavity
9a provided in the tray 5§ starting from its upper surface 5a.

[0064] The thickness of the object O that is accommodated in the shaped cavity 9a must be
smaller than or in any case must not exceed the depth 9b of the shaped cavity itself, in such a
way as not to protrude from the upper surface 5a of the tray 5.

[0065] It can be understood, in fact, that if the object O should project from the upper surface
5a of the tray 8, when the tray 5 on which it is arranged is in turn inserted in the accumulation
structure 4, the object O could counteract any overlying tray already present in the
accumulation structure 4.

[0066] If it should be necessary to house in the shaped cavity 9a objects whose height
exceeds the depth 9b of the shaped cavity 9a and therefore to avoid the possible interference
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mentioned above when the tray 5§ is inserted in the accumulation structure 4, each tray 5 is
configured in such a way that it can receive on its upper surface 5a one or more spacer
elements 15, one of which is represented in three different views in Figures from 9 to 12.

[0067] The spacer elements 15 are configured in such a way that they can be superimposed
and connected to one another and to the upper surface 5a of the tray 5 through removable
connection means indicated as a whole by 16 which, as can be observed, comprise one or
more holes 16b belonging to the upper surface 5a and/or to each one of the spacer elements
15 and corresponding pins 16a that belong to the spacer elements 15 and/or to the upper
surface 5a.

[0068] The pins 16a and the holes 16b, furthermore, are configured so that the former can be
removably snap-fitted into the latter, if necessary even through a screw fastening.

[0069] In this way, by applying one or more spacer elements 15 to each tray 5 it is possible to
define for the shaped cavity 9a a depth that is sufficient to accommodate the entire height of
the object O that is placed therein.

[0070] In order to optimize the storage volume available in the accumulation structure 4, the
height H of each one of the spacer elements 15, measured between the two parallel external
sides 15a, 15b that delimit it, is defined so that it is shorter than or equal to the length L of
each one of the recesses 11.

[0071] Furthermore, the thickness S§' of each one of the projecting tabs 10a of each tray 5 is
defined so that it is equal to the thickness S of the projection 12.

[0072] In this way, the measurements of the height H of each one of the spacer elements 15,
of the thickness S of the projections 12 and of the pitch between the recesses 11 are
correlated with one another according to the following relation:

H+S<P

[0073] Furthermore, the measurements of the height H of each one of the spacer elements 15
and of the length L of the recesses 11 are correlated with one another according to the

following relation:
H=<L

[0074] When these two conditions are met, every time that a spacer element 15 is applied to
the tray 5 an additional volume is occupied in the accumulation structure 4, wherein said
additional volume, compared to the volume occupied by the tray 5 only, does not exceed that
of a pitch P between two successive recesses 11.

[0075] This situation is clearly illustrated in Figures 21 and 22, in which it can be observed that
when only one spacer element 15 is applied to a tray 5, the dimension of the latter in the
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direction Z does not extend beyond the projection 12 following the projection on which the
projecting tab 10a of the tray 5 rests and therefore corresponds to a pitch P.

[0076] In fact, the measurement of the thickness S of the projecting tab 10a added to the
measurement of the height H of the spacer element 15 corresponds exactly to the
measurement of the pitch P between the recesses 11.

[0077] If, instead, two spacers 15 are applied to the tray 5, the former occupy in the
accumulation structure 4 an additional volume corresponding to two recesses 11 and smaller
than two pitches P, three spacers 15 occupy an additional volume corresponding to three
recesses 11 and smaller than three pitches, and so on.

[0078] The optimization of the volume available in the accumulation structure 4 is thus
obtained.

[0079] It can be understood that the use of the spacers 15 having all the same height H,
whose value meets the conditions expressed by the relations indicated above, facilitates the
placement of the reels in the trays 5.

[0080] In fact, when a reel projects from the upper surface 8a of the tray § in which it is
housed, it is sufficient for the operator to apply to the tray 5 a number of superimposed
spacers 15 that has to be at least sufficient to equal the value of the projection length, in order
to ensure that the tray 5, once introduced in the storage unit, does not counteract other trays
that should successively be stored over it.

[0081] Furthermore, should spacers 15 be applied to the tray 5, they can be easily identified
by detection means belonging to the moving means 6, as is described in greater detail below.

[0082] As far as the vertical walls 7 are concerned, each one of them, as can be observed in
Figures 21 and 22, is constituted by one or more vertical elements 18, 18' that are aligned
vertically on top of each other, wherein the length Lv, L'v of each vertical element is an integral

multiple of the pitch P between the recesses 11 according to the following relation:
Lv=nxP
where n is an integer.

[0083] In this way, also the total height of the accumulation structure 4 is optimized since, as
shown always in Figures 21 and 22, when the foot 18p of each vertical element 18’ is
superimposed to the head 18t of the underlying vertical element 18, the two consecutive
terminal projections 12, 12’ respectively belonging to the vertical element 18 and to the vertical
element 18" define together a recess 11 with length L.

[0084] Concerning the moving means 6, they are shown in an enlarged view in Figures from
23 to 27 and comprises a lifting unit 20 suited to lift the trays 5 and arranged in a compartment
2a obtained in the containment structure 2 and suited to be accessed by an operator from the
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outside.

[0085] The trays 5 are arranged on the lifting unit 20 one on top of the other and are lifted until
they are arranged in succession, one after the other, at the level of the opening 3.

[0086] There is also a Cartesian robot 22 that is arranged inside the containment structure 2
and is provided with moving and gripping means 23 configured so as to collect/deposit each
one of the trays 5 from/on the lifting unit 20, through the opening 3, and to deposit/collect it
in/from the accumulation structure 4. Measuring means 24 are also provided, which are suited
to measure the height of each one of the trays 5, the number of spacers 15, if present, and the
height of one or more of the objects O contained in the tray 5 with respect to a fixed point of
reference.

[0087] Finally, programmable electronic means are provided that are suited to manage the
movements of the Cartesian robot 22 based on the measurements made by the measuring
means 24 and on the processing of the relations described above.

[0088] In practice, once the trays § containing the respective objects O and provided with
spacers 15, if present, have been placed on the lifting unit 20, as can be observed in Figure
23, the tray 5 at the head of the stack is arranged at the level of the opening 3, as shown in
Figure 24, where it is collected by the moving and gripping means 23.

[0089] In particular, the moving and gripping means 23 comprise one pair of vertical uprights
23a that support a first slide 23b moving vertically along the vertical uprights 23a, a second
slide 23¢ moving horizontally on the first slide 23b and parallel to the accumulation structure 4
and a third slide 23d provided with gripping tongs 21 and moving on the second slide 23¢
crosswise with respect to the accumulation structure 4.

[0090] The moving means 6 thus assume the typical configuration of a Cartesian robot of the
known type.

[0091] The tray 5 collected by the gripping tongs 21 is then moved backwards in the horizontal
direction so as to withdraw it from the opening 3, as shown in Figure 25, and through a
successive movement, for example a lifting movement as shown in Figure 26, it is arranged at
the front of the accumulation structure 4 in which it is inserted with a horizontal movement, as
shown in Figure 27.

[0092] The position in which the tray 5 is inserted is selected by the management system of
the moving means 6, which selects the best position with respect to the already placed trays,
whose position will have been previously stored by the system itself for the purpose of
optimizing the storage capacity of the storage unit.

[0093] In particular, if the tray § is provided with spacers 15, since they all have the same
height H, the management system can determine the overall height of the tray 5 through a
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simple calculation of the number of spacers present made by the measuring means 24.

[0094] Successively, the same management system, through the processing of the
mathematical relations described above, will identify the best position for the tray § with respect
to the trays that are already present.

[0095] In this way, each tray 5 that is inserted is placed in the optimal position, in order to
guarantee at any moment the optimal saturation of the storage unit. The operations described
above are repeated until all of the trays 8§ stacked on the lifting unit 20 have been inserted in
the accumulation structure 4. Obviously the same operations, carried out in the reverse order
with respect to the described sequence, serve to collect the trays 5 one at a time through the
gripping tongs 21 of the accumulation structure and to deposit them, stacked on one another,
on the lifting unit 20 so that they are at the disposal of the operator.

[0096] Obviously, the management system described herein is just one of the possible
management systems for practically exploiting the presence of spacers 15, if any, applied to
the trays 5 in order to ensure the optimal saturation of the storage unit volume.

[0097] According to the above, it can be understood that the storage unit that is the subject of
the invention achieves all of the set objects.

[0098] It has been shown that, thanks to the use of the trays that support the objects to be
stored, the formation of the storage unit occurs in a dynamic manner, while the trays are being
inserted in the accumulation structure that supports them.

[0099] Furthermore, the possibility to apply spacer elements to the trays makes it possible to
obtain the optimal saturation of the storage unit, especially when it is necessary to store reels
whose thickness exceeds the depth of the housing in which they are accommodated, or when
several superimposed reels are arranged on the same tray.

[0100] The use of the spacers, as already explained, facilitates and speeds up the operator
when it is necessary to prepare trays intended to accommodate reels whose thickness
exceeds the depth of the housing in which they are placed or to accommodate several
superimposed reels.

[0101] In particular, since the compartments that house the trays are defined dynamically
during the placement of the trays themselves inside the accumulation structure, it is possible to
obtain increased saturation of the storage volume available in the accumulation structure
compared to the equivalent storage units of the known art.

[0102] In this way, it is possible to achieve also the further object to increase the number and
the types of reels stored, while providing the same storage volume as that available in the
storage units of the known art.
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[0103] Finally, the invention also achieves the object to reduce the paths covered when
handling the reels and therefore to reduce operating times and consequently management
costs.

[0104] In the construction stage, the storage unit that is the subject of the invention may
undergo changes and modifications that are neither described nor illustrated herein.

[0105] In particular, the storage unit of the invention can use trays configured in various
manners, so as to make it possible to accommodate and store objects having any shape, even
if they do not have a mainly plane bidimensional shape.

[0106] Thus, for example, it will be possible to provide trays configured so that they can house
several objects in different sizes and shapes.

[0107] Furthermore, in the storage unit of the invention the operations for loading and
unloading the trays and optimizing their placement in the accumulation structure can be carried
out through automatic computer-controlled management systems.

[0108] It is understood, however, that any variant of or modification to the storage unit that is
the subject of the invention must in any case be considered protected by the present patent,
provided that it falls within the scope of the claims expressed below.
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FORBEDRET OPBEVARINGSENHED
PATENTKRAV

1) Opbevaringsenhed (1), der er udformet til opbevaring af genstande (O), og
som omfatter en opbevaringsstruktur (2), der er forsynet med mindst én abning (3), der
har forbindelse til de udvendige omgivelser, hvor opbevaringsstrukturen (2) rummer
felgende:

- en akkumuleringsstruktur (4), der er egnet til at akkumulere en flerhed af
genstandene (O) og omfatter en flerhed af lodrette vaegge (7), der er anbragt i en
indbyrdes afstand og star over for hinanden og er anbragt pa linje med hinanden langs
en ferste vandret retning (X), som er vinkelret pa de lodrette vaegge (7);

- en flerhed af styremidler (8), der forefindes pa mindst én af de overflader, der
afgreenser hver enkelt af de lodrette veegge (7) og er udformet til at definere yderligere
vandrette retninger (Y), som er parallelle med hinanden og vinkelrette pa den ferste
vandrette retning (X), hvilke styremidler (8) omfatter en flerhed af udsparinger (11) og
en flerhed af alternerende fremspring (12), som er anbragt efter hinanden og udfolder
sig langs de yderligere vandrette retninger (Y) pa en sadan made, at hver enkelt af
overfladerne péa den lodrette veeg (7) far et linjeret udseende;

- enflerhed af bakker (5), i hver af hvilke det er muligt at identificere:

- mindst ét formet hus (9), som omfatter et formet hulrum (9a), der er tilvejebragt i
bakken (5) startende fra dens svre overflade (5a), hvor det formede hulrum (9a)
er udformet til at rumme mindst én af genstandene (O);

- formede kanter (10), der er parallelle med hinanden, anbragt pa modsatte sider
af bakken (5), og som hver isaer omfatter mindst én fremspringende tap (10a),
der er udformet séledes, at de kan forbindes forskydeligt i styremidlerne (8), nar
bakken (5) indseettes mellem to vilkarlige pa hinanden felgende, vertikale
veegge (7)),

- beveegelsesmidler (6), som er egnet til at bevaege bakkerne (5) med genstandene (O),
hvilke bevaegelsesmidler (6) er udformet til at kunne tilga akkumuleringsstrukturen (4)
og abningen (3) og til at indseette/udtraekke bakkerne (5) iffra styremidlerne (8),

kendetegnet ved, at den omfatter afstandselementer (15), der er egnet til at blive

anbragt oven pa hinanden og pa den @vre overflade (5a) af bakken (5), og
forbindelsesmidler (16), der er egnet til at forbinde afstandselementerne (15) aftageligt
med hinanden og med den gvre overflade (5a) for at andre dybden (9b) af det formede

hus (9) pa hver enkelt af de naevnte bakker (5), hvor
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- malingerne af hegjden (H) af hvert enkelt af afstandselementerne (15) og af
leengden (L) af udsparingerne (11) er korreleret med hinanden i forholdet H = L:

- alle udsparinger (11) har samme laengde (L) og samme stigning (P), og alle
fremspring (12) har samme tykkelse (S), som er lig med tykkelsen (S') af de
fremspringende tappe (10a), hvor langden (L), hgjden (H), stigningen (P) samt
tykkelserne (S, S') males langs den lodrette retning (Z) parallelt med de lodrette

vaegge (7) og vinkelret pa de yderligere vandrette retninger (X, Y).

2) Opbevaringsenhed (1) ifelge krav 1, kendetegnet ved, at de aftagelige
forbindelsesmidler (16) omfatter en eller flere stifter (16a), der herer til den @vre
overflade (5a) eller til hver enkelt af afstandselementerne (15), og tilsvarende
huller (16b), der hgrer til afstandselementerne (15) eller til den svre overflade (5a), hvor

stifterne (16a) er udformet séledes, at de kan snaplases aftageligt i hullerne (16b).

3) Opbevaringsenhed (1) ifelge krav1 eller 2, kendetegnet ved, at
malingerne af hgjden (H) af hvert enkelt af afstandselementerne (15), af tykkelsen (S') af
hver enkelt af de fremspringende tappe (10a) og af stigningen (P) af udsparingerne (11)

er korreleret med hinanden i forholdet: H+ §’ = P.

4) Opbevaringsenhed (1) ifelge et hvilket som helst af de foregaende krav,
kendetegnet ved, at malingeme af hejden(H) af hvert enkelt af
afstandselementerne (15), af tykkelsen (S) af hvert enkelt af fremspringene (12) og af
stigningen (P) af udsparingerne (11) er korreleret med hinanden i forholdet. H+ S = P.

5) Opbevaringsenhed (1) ifelge et hvilket som helst af de foregaende krav,
kendetegnet ved, at hver enkelt af de lodrette vaegge (7) omfatter et eller flere lodrette
elementer (18, 18'), som er anbragt oven pa hinanden i en lodret linje, hvor malingen af
laengden (Lv, L'v) af hvert enkelt af de lodrette elementer (18, 18') er et helt multiplum af

stigningen (P) af neevnte udsparinger (11).

6) Opbevaringsenheden (1) ifalge et hvilket som helst af de foregaende krav,
kendetegnet ved, at beveegelsesmidlerne (6) omfatter:

- en lIgfteenhed (20), der er egnet til at Isfte bakkerne (5), og som er anbragt i et

rum (2a), der er tilvejebragt i opbevaringsstrukturen (2), og egnet til at kunne tilgas af

en operatar udefra;
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- mindst en kartesisk robot (22), der er anbragt inden i opbevaringsstrukturen (2), og
som omfatter beveegelses- og gribemidler (23), der er udformet saledes, at de kan
optage/aflevere hver enkelt af bakkerne (5) fra/pa Isfteenheden (20) gennem
abningen (3) og aflevere/optage den i/fra akkumuleringsstrukturen (4);

- malemidler (24), som er egnet til at male hgjden af hver enkelt af bakkerne (5) med
det ene eller de flere afstandsstykker (15), hvis nogen, og af hver enkelt genstand (O),
den indeholder;

- programmerbare elektroniske midler (25), som er egnet til at styre den kartesiske

robots (22) beveegelser.
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