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(57) Abstract: An apparatus (14) for moving rigid slabs comprising a first carriage (14) provided with pickup means (16) suitable
for moving a slab. The first carriage (14) is arranged on a supporting assembly (18) so as to be movable in a transverse direction
above a working area (20) via first drive means (22). The pick-up means (16) are designed to move in a vertical direction towards or
away from the working area (20). The apparatus (12) is characterized in that it comprises a second carriage (24) comprising a sup -
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"Apparatus for moving slabs and store provided with such an apparatus”

DESCRIPTION
The present invention relates to an apparatus for moving slabs.
In particular, the present invention relates to an apparatus for moving rigid slabs, for example
of stone, stone-like material, glass, etc.
In the sector relating to the production of slabs of stone material it is known to provide a
store situated at the end of the production lines and intended to store the slabs.

A particular type of such a store comptises on the ground a store area formed by one or more

- rows of locations for depositing slabs (for example 5 to 10 tows), each comptising a plurality

of depositing locations (for example 20, 30 or more), several slabs being stacked in each
location so as to form a pack. A series of rows containing stacks of slabs arranged side-by-
side is thus formed in the storage area. A structure or beam is arranged above the depositing
locations and extends transversely with respect to the longitudinal direction of the rows of
depositing locations, being movable in the longitudinal direction.

The beam slides along guides or rails which may be arranged at a certain height, so as to thus
form a structure similar to a gantry crane, or on the ground in which case the structure has a
portal-like configuration.

A carriage travels along the beam of the structure and has a suction surface or a sucker-
carrying surface which is movable in the vertical directon between a completely raised
position, where the suction or sucker-carrying surface is situated at the maximum height from
the ground, and é lowered posiﬁon, whete the surface is located at the minimum height from
the ground. ‘ |

At one end of the store there are loading. stations each situated at the end of the
manufacturing or production lines and the slab unloading stations.

Dutring loading, the structure moves longitudinally and the carriage instead moves along the
beam of the structure so that the suction or sucker-catrying surface is positioned exactly
above the loading station where a pack of slabs is situated. The surface is lowered until it
rests on the first slab of the pack of slabs, the vacuum is activated and the top slab in the pack
of slabs is thus engaged. The sutface is raised and brought opposite a depositing location of
the store, moving both the structure and the carriage along the beam. Following which the
suction or sucker-carrying sutface is lowered until the slab is rested on the first slab of the
stack, the vacuum is deactivated and the slab is thus deposited.

The operation is repeated several times until all the slabs in the pack of slabs have been
stored.

The unloading operation is  performed with the reverse sequence. The structure and the
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cartiage are moved along the beam until the suction or sucker-carrying surface is positioned
exactly above the stack of slabs from which a slab is to be removed, the suction or suckes-
carrying surface is lowered until it rests on the first slab of the pack and the vacuum plant is
activated so as to engage the slab. The structure and the carriage are displaced so as to move
the suction or sucker-carrying surface above the unloading station, the surface is lowered until
the slab is rested on the unloading station and finally the vacuum is deactivated, thus releasing
the slab.

‘The operation is repeated several times until the desired pack of slabs has been formed in the

unloading station.

Stacks of slabs normally with the same or similar characteristics are formed in the store, said
characteristics relating to:.

- size, e.g. length, width and thickness;

- appearance, e.g. colour, tonality or surface finish;

- quality, e.g. veining and lack of defects.

- In terms of quality, the slabs may be classified as first choice, second choice, third choice, etc.,

up to about ten different levels, starting from the highest quality level down to the lowest.

At the end of each production line the characteristics of each incoming slab are determined
and, on the basis of these charaétéristics, it is decided on which stack in the store the slab is to
be deposited. In this way the slabs are grouped together in the store in stacks which each
contain slabs of the same or similar size, appearance and quality.

When a request to unload slabs from the store is received, the system is moved so as to
remove the required slabs from the various stacks and form a stack of slabs in the unloading
ZOone. , |

Howevet, duting unloading, the request to be dealt with may be one whete a pack consisting
of a certain number of slabs with the same or similar characteristics must be formed, or one
where slabs with different characteristics must be formed. '

Therefore, depending on the request, namely the number of slabs to be removed and the
required characteristics (size, appearance and quality), it is required to move the suction or
sucker-carrying surface in each case opposite the various stacks containing the type of slab to
be removed, pick up the slab and move it to the unloading station, thus forming a stack
containing all the required slabs.

Since with a store of this type it is possible to load and unload only one slab at a time, moving
every time the structure, the cartiage with the suction or sucker-carrying sutface, and the
surface itself, between a pick-up stack and the unloading stack, the time required to unload a
pack of slabs situated in the store and to form a pack of slabs leaving the store is very long.

A number of apparatus which attempt to solve such a technical problem are known in the

ptior art. These apparatus have, for example, an intermediate station, for example equipped
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with extractable forks on which a pack of slabs may be formed. This solution 1s usually
combined with a store compiising shelves which are also arranged in several rows and on
which the slabs or packs of slabs may be positioned.

These types of store, however, are very costly because they envisage a dedicated zone which
is designed with shelving of a suitable type and a complex movement system for performing
loading and unloading. Moreover, the use of shelves means that it is possible to obtain
packs formed only by a limited number of slabs.

An object of the invention is therefore to provide an apparatus for moving slabs and a store
for slabs which are not affected by the drawbacks of the prior art mentioned above.

In one aspect, the present invention provides an apparatus for moving rigid slabs comprising
a first carriage provided with pick-up means suitable for gripping a slab,

said first carriage being arranged on a supporting assembly so as to be movable in a
transverse direction above a working area via first drive means,

said pick-up means being designed to move in a vertical direction towards or away from the
working area,

said apparatus being characterized in that it comprises:

a second carriage which comptises a support surface for slabs and is arranged on the
supporting assembly so as to be movable in a transverse direction above the working area;
said first carriage being designed to position slabs on said second carriage and remove slabs
from said second cartiage by means of said pick-up means.

In another aspect, the present invention provides a store for slabs, comprising an area for
teceiving a plurality of stacks of slabs and a movement system comprising an apparatus
movable above the plurality of stacks for depositing and picking up slabs from the stacks,
characterized in that the apparatus is as disclosed herein.

In another aspect, the present invention provides a method for positioning slabs in a store
with an apparatus as disclosed herein, comprising the steps of:

loading on the support surface of the second catriage a pack of stacked slabs supplied from
slab loading stations;

moving the support assembly above a store area;

picking up in sequence single slabs, via the pick-up means of the first carriage, from the
support sutface and depositing them in the store area so as to form stacks of slabs.

The operation of picking up in sequence slabs and depositing them 1in the store area can

involve the following steps:
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positioning the pick-up means of the first cartiage above the support surface of the second
carriage, lowering the pick-up means until they come into contact with the first slab of the pack
of slabs, and then gripping the slab;

raising the slab and positioning the first carriage above a depositing location of a store area;
lowering the pick-up means onto the depositing location and releasing the slab.

In another aspect, the present invention provides a method for forming a pack of slabs by
means of an apparatus as disclosed herein, comprising the steps of:

moving the supporting assembly above a depositing location of a store area from whete a slab is
to be removed;

transferring the slab, via the pick-up means of the first carriage, from the depositing location to
the supporting surface of the second carriage;

repeating the preceding operations in order to form a pack of slabs on the suppott sutface of the
second carriage;

moving the second catriage into an unloading station; and

unloading the pack of slabs from the support surface of the second cartiage into the unloading
station.

Transfer of the slab can involve the following steps:

positioning the pick-up means of the first carriage above the slab;

lowering the pick-up means of the first carriage until they rest on the slab, and gripping the slab;
raising the pick-up means and subsequent displacement above the support surface of the second
catriage;

lowering of the pick-up means and releasing of the slab.

In another aspect, the present invention provides an apparatus for moving rigid slabs
comprising a first carriage provided with pick-up means suitable for gripping a slab and a
supporting assembly,

said pick up means are vacuum pick up means for gripping a top surface of the slab;

said first cartiage being arranged on the supporting assembly so as to be movable in a transverse
direction above a working area via first drive means,

said pick-up means being designed to move in a vertical direction towards or away from the

working atrea,

CA 2880217 2019-10-25
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said supporting assembly comprising a first beam and a second beam parallel to each other and
arranged in the transverse direction;

wherein said apparatus further comprises:

a second carriage which comprises a support surface for slabs and is arranged on the suppotting
assembly so as to be movable in a transverse ditection above the working area;

said first carriage positioning slabs on said second cartiage and removing slabs from said second
carriage by means of said pick-up means, the fitst catriage being provided with a raising surface
to intersect said second cartiage and be passable from one side to the other of the second
carriage along said first and second beams.

The characteristic features and advantages of an apparatus for moving slabs and a store which
are designed by applying the principles of the present invention will emerge mote cleatly from
the description below of a number of examples of embodiment provided by way of a non-
limiting example with reference to the accompanying drawings in which:

Fig. 1 shows schematically a front view of the apparatus according to the present invention;

Fig. 2 shows a front view of a detail of the apparatus according to Figure 1;

Fig. 3 shows a side view of a possible embodiment of a store with an apparatus according to the
present invention;

Figs. 4a-4b show in schematic form, respectively, a side view and a top plan view of a store
according to another possible embodiment of the present invention with the apparatus
according to Figure 1;

Figs. 5a-5f show a sequence of steps for loading a slab from the store in Figure 4 according to
the present invention;

Figs. 6a-6f show a sequence of steps for unloading a slab from the store in Figure 4 according to
the present invention;

Figs. 7a-7b show, tespectively, a side view and a top plan view of a store with the apparatus
according to a possible embodiment of the present invention;

Figs. 8a-8c show a sequence of steps for operation of an apparatus according to the present
invention during unloading of a slab; and

Figs. 92-9c show a sequence of steps for operation of an apparatus according to the present

invention during loading of a slab.

CA 2880217 2019-10-25
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Figure 1 shows an apparatus 12 for moving slabs. In particular, the apparatus may be
advantageously used for rigid slabs consisting of stone, stone-like material, glass, etc. As will

become clear below, such an apparatus is intended to be used in particular in a store for slabs

CA 2880217 2019-10-25
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where the slabs are arranged on the ground in the form of a plurality of stacks situated in a
working area 20 and the apparatus 12 is movable above the working area via suitable means
or a horizontal displacement system so as to move between the stacks of slabs. The store may.
also have artival areas and depatrture areas for the slabs to be loaded and unloaded into/from
the store. As will be desctibed below, the displacement means may advantageously be realized
with a structure in the form of a portal (Figures 5 and 6) or a gantry crane (Figure 3).

As can also be seen from Figure 1, the apparatus 12 comptises a first cartiage 14, or raising
carriage, which is provided with pick-up means 16 suitable for picking up a slab by gripping it
at the top. -
The first carriage 14 is arranged on a supporting assembly 18 so as to be movable in a
transverse direction above a working area 20 via first drive means 22 (schematically shown in
Figure 3). The pick-up means 16 are designed to move in a vertical direction towards or away
from the wortking area 20. The apparatus 12 also comptises a second carriage 24, or support
carriage, arranged on the supporting assembly 18 so as to be movable in a transverse direction
above the working area 20 via second drive means 28 (shown schematically in Figure 3). This
second carriage 24 comprises in turn a suppott surface 26 for the slabs. v
The first carriage 14 is designed to move in the transverse direction independently of said
second catriage 24, and the first carriage 14 is designed to position slabs on the second
carriage 24 and pick up slabs from the second carriage 24.

Advantageously, the pick-up means 16 may be a suction surface or a surface provided with
suckers, both known per se.

According to a possible embodiment of the present invention, said pick-up means are
movable vertically by means of an electric winch (generally denoted by the reference number
19) and a pantograph structure 21 which acts as a guide.

According to a first embodiment of the present invention, the supporting assembly 18
comprises a first beam 30 and a second beam 32 in the form of a double T. The beams 30, 32
are parallel to each other and arranged in the transverse direction. Advantageously they
comprise inner flanges 34, 36 facing each other and outer flanges 38, 40. The inner flanges 34,
36 are provided with first shding-travel means 42 for the sliding-travel of the first catriage 14.
Second sliding-travel means 44 for the second carriage 24 are provided on the outer flanges
38, 40.

The first sliding-travel means 42 may comprise inner rails 46, 48 arranged respectively on the
inner flange 34 of the first beam 30 and on the inner flange 36 of the second beam 32.

The second sliding-travel means 44 may comprise outer rails 50, 52 arranged respectively on
the outer flange 38 of the first beam 30 and on the outer flange 40 of the second beam 32.
Advantageously, the first carriage 14 may be provided with wheels 54, 56 suitable for

travelling on the inner rails 46, 48. Moreover, the second carriage 24 may be provided with
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wheels 58, 60 suitable for travelling on the outer rails 50, 52.

The second carriage 24 is used for temporarily depositing the slabs to be loaded in the store
and/or the slabs to be unloaded from the store.

The suppott surface 26 of the second carriage 24, which may comprise a motor-driven
rollerway 35 (cleatly visible in Figure 1) is advantageously positioned at a set height greater
than the maximum height which may be reached by the stacks of slabs in the undetlying store
area, so as to be able to pass above them when it i1s moved. _

Advantageously, the first carriage 14 provided with a raising suface is designed so as to be
able to intersect second carriage 24 so as to be able to pass from one side to the other of the
second carriage 24 along the beams 30, 32.

In accordance with a possible embodiment of the present invention, the supporting assembly
18 is designed to move in a longitudinal direction owing to drive means (not shown) known
pet se. v

According to a first embodiment of the present invention, the supporting assembly 18 may
comprise a portal-like structure (shown for example Figures 5a-5f). In this case, the beams 30,
32 are connected to lateral supports 62, 64 which travel longitudiha]ly on respective guides or
rails 80, 81. '

According to an alternative embodiment, the supporting assembly 18 may comprise a gantry
crane structute (shown for example in Figure 3) in which the beams 30, 32 terminate with
motor-driven Bogies 82, 83 for displacement along suspended rails 84, 85. |
In the embodiment of the present invention shown in Figure 3, the apparatus according to
the present invention consists of rows of depositing locations (for example eight rows,
indicated by the reference number 23) arranged side-by side in the transverse direction
parallel to the beams 30, 32, each of the rows béing formed by a plutality of locations, for
example 15 or 20, so as to obtain a grid—.lik'e arrangement of the locations (and therefore of
the stacks of slabs) in the store area. Obviously, the number of rows and the number of
locations in the row may be different depending on the specific practical requirements, as may
be easily imagined by the person skilled in the art.

According to the embodiment shown in Figures 4a-4b, the terminal ends of production lines
(for example two lines, indicated by the reference numbers 25, 27), from which the slabs to
be stored arrive, are positioned at one end of said rows of locations 23. Each line comptises
advantageously a rollerway 29 along which the slabs slide, ending up in an arrival area or
loading station 31. The arrival areas 31 are advantageously positioned adjacent to a row 23 of
depositing locations inside the store area. |

Similatly a departute area or unloading station 33 1s also provided, where the slabs removed
from the store are deposited and which is also advantageously positioned adjacent to a row of

depositing locations 23.
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In the embodiment shown, the artival and departure areas or stations ate shown on the same
side of the store area, but may alsq be arranged on opposite sides. Moreover, their number
may vary depending on the plant requirements.

Advantageously, the loading and/ot unloading stations may be each provided with a raising
platform, for example a raisable motor-driven rollerway 70 (as can clearly seen in Figures 8a-
8c and in Figures v9a—9c) which is mounted on a hydraulic platform so as to be able to be
raised and reach the same height as the support surface for the slabs on the second motot-
driven carriage 24. '

As a result of the raisable platform, packs of slabs may be moved between the support
surface on the second carniage and the entry or exit station.

With reference to Figures 5a-5b and 9a-9c¢, a possible sequence of steps for positioning a slab
in the store will now be described.

When a pack of slabs arrives along one of the lines so as to be present in one of the two
loading stations, it is raised by means of the respective raising device 70 and, at the same time,
the supporting assembly 18 is moved so as to be positioned opposite the arrival line (generally
above the first transverse tow of dcpdsiting locations 23) and the second carriage 24 is moved
so that its suppott sutface 26 is aligned with the réising device 70 of the loading station.

Once the raising device and the surface of the carriage are aligned, the péck of slabs or the
slab passcs from the rollerway 70 onto the support surface 26, if necessary passing across a
connecting rollerway (not shown).

In the case where the slabs arrtve one at a time and in the case where no raising devices 70 are
provided, it is also possible to use the. first carriage to raise the slab from the artival station
and position it on the secondvcarriage, creatihg a stack of slabs directly on the latter. In any
case, the loading operations are quick, since the catriages do not have to travel long distances -

for each slab, as instead occuts in the prior art.

~ In either case, the supporting assembly 18 is then moved so as to be positioned above the

depositing location 23 where the first slab of the pack of slabs loaded on the sutface of the
second carriage 24 is unloaded.

The raising surface 16 of the first carriage is positioned above the pack of slabs on the second
carriage (Fig. 5b) and then lowered until it comes into contact with the first slab of the pack
of slabs, the vacuum is activated and the top slab is engaged.

The raising surface 16 1s raised together with the engaged. slab and then the first carriage 14
moves until it is positioned above the depositing location (Fig. 5e).

The raising surface 16 may thus be lowered until the slab rests on the top slab of the stack of ‘
slabs in the depositing location; the vacuum is removed and the slab is released onto the stack
(Figure 50). |

The above operations are repeated for each slab in the pack of slabs which is present on the
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support surface 26, namely the raising surface 16 is raised and the first catriage 14 is moved in
order to pick up a new slab from the pack and then moved again (if necessary together with
the supporting assembly 18) in order to deposit the slab in the previous depositing location or
in another location. Since the second support carriage with the pack of slabs to be stored may
follow the first raising carriage, the operation of unloading the entire pack is rapid.

With reference to Figures 6a-6b and 8a-8c, a possible sequence of steps for unloading a slab
in the store will now be described.

The supporting assembly 18 and the first carriage 14 with the raising surface (for example
suction or sucker-carrying sutface) 16 are moved so that the surface is positioned above the
depositing location in the store from whete the slab is removed (Figure 6a).

The raising surface 16 is lowered until it rests on the first slab of the stack, the vacuum is
activated and the slab is engaged (Figure 6b).

The raising surface 16 is raised and is moved until it is positioned above the support surface

26 of the second carriage and then lowered until the slab rests on the surface or on the slabs

which may already be present thereon (Figures 6¢-Ge). Finally the vacuum plant is deactivated

and the slab is then released.

The above operatioﬁs are repeated, namely the (suction ot sucker-carrying) surface 16 is
raised and positioned above the same stack (if a similar slab is to be removed) or positioned
above a new stack (moving if necessary the supporting assembly 18) so as to pick up a new
slab and then deposit it on the support surface 26.

When the pack has been completed or the support surface 26 has reached its maximum
capacity in terms of weight (for example 3000 kg) or its maximum capacity in terms of height
of the pack of slabs, the supporting assembly 18 is moved so as to be positioned in the
unloading position (for example above the first transverse row of depositing locations 23), the
second carriage is moved so that the support surface is adjacent to the unloading location
and, at the same time, the raising device 70 of the unloading location 33 is raised so as to be
aligned with the suppott surface 26.

The pack of slabs passes from the support surface 26 to the rollerway of the raising device 70
of the unloading location 33 and the raising device is lowered and the pack of slabs 1s able to
travel along the slab unloading line and exit the store.

As already mentioned above, the slab-pack suppott surface 26 of the second cattiage 24 may
advantageously consist of a motor-driven rollerway.

The depositing locations adjacent to the two loading stations 31 and unloading station 33 are
depositing locations to all effects in that they may also contain a stack of slabs.

Although the use of raising devices minimizes the pack unloading time, if requiredbthe single
slabs may also be picked up by means of the raising surface of the first carriage, as is now

obvious to the person skilled in the art. The movement path is in any case mimmized
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compared to the systems of the prior art, since the pack to be unloaded is brought close to
the unloading location. _

Figures 7a-7b show a further alternative embodiment of the present invention in which:

- the slab support surface 26 consists of a frame provided with cross members 261;

- underneath the support surface 26 there is a raisable motor-driven rollerway 262 such that
the rollers thereof may be inserted in between the cross members 261 of the support surface
26 so that the rollers reach a position which is slightly raised with respect to the cross
members 261.

Figures 9a-9c show the various steps for loading a pack of slabs in a store according to the
embodiment shown in Figures 7a-7b.

This step is performed in a manner similar to the loading step  described above with the
difference that, before the pack of slabs passes from the motor-driven rollerway 70 of the

loading station 31 to the support sutface 26:

- the raisable rollerway 262 situated underneath the supportt surface 26 is raised, such that its

rollers pass in between the cross-struts 261 of the support surface 26, thus being aligned with
the motor-driven rollerway 70 of the loading station 31;

- the pack of slabs passes from the motor-driven rollerway 70 to the raisable rollerway 262;

- the raisable roHefway 262 is lowered and the pack of slabs is rested on the support surface
26.

Figures 8a-8c show the various steps for unloading a pack of slabs from the store.

This step is performed 1n a manner similar to the unloading step described above with the
difference that, before the pack of slabs passes from the support surface 26 to the motor-
driven rollerway 70 of the loading station 33:

- the raisable rollerway 262 is raised and the pack of slabs is raised by the support surface 26
and the raisable rollerway 262 is thus aligned with the motor-driven rollerway 70 of the
unloading station 33;

- the pack of slabs passes from the raisable rollerway 262 to the motot-driven rollerway 70;

- finally, the raisable rollerway 262 is lowered.

At this point, the advantages compared to the apparatus for moving slabs according to the
ptior art ate evident.

A first advantage consists in the significant reduction both of the time needed to load slabs in
the stote and of the time needed to unload slabs from the store, with consequent benefits in
economic terms.

A second advantage of the present invention is that of providing an apparatus for moving
slabs inside a store which is able to form a pack of slabs for unloading very quickly.

A further advantage of the present invention is that of providing an apparatus for moving

slabs inside a store which does not require a supporting structure for the slabs, 1.e. a set of
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shelves, in order to increase the capacity of the store and its capacity to contain different-size
slabs.

With regard to the embodiments described above, the person skilled in the art may, in order
to satisfy specific requitements, make modifications to and/or replace elements described
with equivalent elements, without thereby departing from the scope of the accompanying
claims.

For example a different number of loading stations and unloading stations tmay be provided.

- Instead of the raisable rollerways 70 of the unloading stations it is possible to envisage a

motor-driven rollerway movable vertically from a position on the ground (aligned with the
rollerways of the loading and unloading lines) up to a height from the ground greater than the
maximum height which a stack of slabs may reach. Other known systems may also be used, as

may now be easily imagined by the persoh skilled in the art.
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The embodiments of the invention in which an exclusive propetty or privilege is
claimed are defined as follows:

1. An apparatus for moving rigid slabs comprising a first carriage provided with pick-up
means suitable for gripping a slab and a supporting assembly,

said pick up means are vacuum pick up means for gripping a top surface of the slab;

said first carriage being arranged on the supporting assembly so as to be movable in a
transverse direction above a working area via first drive means,

said pick-up means being designed to move in a vertical direction towatds or away
from the working area,

said supporting assembly comprising a first beam and a second beam parallel to each
other and arranged in the transverse ditection;

wherein said apparatus further comprises:

a second carriage which comprises a suppott sutface for slabs and is arranged
on the supporting assembly so as to be movable in a transverse direction above the
working area;

said first carriage positioning slabs on said second cartiage and removing slabs
from said second carriage by means of said pick-up means, the first catriage being
provided with a raising surface to intetsect said second cartiage and be passable from

one side to the other of the second catriage along said first and second beams.

2. The apparatus according to claim 1, whetein said first carriage is designed to move in
the transverse direction independently of said second cattiage, and whetein the second

carriage is movable via second drive means.

3. The apparatus according to claim 1 or 2, wherein said beams ate in form of a double T
and comprise inner flanges facing each other and outer flanges, said inner flanges being
provided with first sliding-travel means for allowing sliding-travel of said first cattiage, and

said outer flanges being provided with second sliding-travel means for said second cartiage.

CA 2880217 2019-10-25
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4. The apparatus according to claim 3, wherein said first sliding-travel means comptise
inner rails arranged respectively on said inner flange of said first beam and on said inner flange

of said second beam.

5. The apparatus according to claim 3 or 4, whetein said second sliding-travel means
comprise outer rails arranged respectively on said outer flange of said first beam and on said

outer flange of said second beam.

6. The apparatus according to claim 4, wherein said first carriage is provided with wheels

suitable for travelling on said inner rails.

7. The apparatus according to claim 4, wherein said second catriage is provided with

wheels for travelling on said outer rails.

8. The apparatus according to any one of claims 1 to 7, whetein said supporting assembly

is designed to move in a longitudinal direction.

9. The apparatus according to claim 8, wherein said supporting assembly comprises a

portal structure.

10.  The apparatus according to claim 8, wherein said supporting assembly comprises a

structure in form of a gantry crane.

11.  The apparatus according to any one of claims 1 to 10, wherein said support surface of

said second carriage comprises a motot-dtiven rollerway.

12. A store for slabs, comprising an area for receiving a plurality of stacks of slabs and a
movement system comprising an appatratus movable above the plurality of stacks for
depositing and picking up slabs from the stacks, wherein the apparatus is designed in

accordance with any one of claims 1 to 11.

CA 2880217 2019-10-25
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13. The store for slabs according to claim 12, wherein the movement system comprises a

system for horizontal displacement of the supporting assembly.

14.  The store for slabs according to claim 12, further comprising stations for attival ot
departure of slabs or stacks of slabs.

15. The stote for slabs according to claim 12, whetein the arrival ot departure stations for
slabs or stacks of slabs are provided with movable raising devices for alignment with a loading
surface of the second carriage and for moving slabs ot stacks of slabs between the atrival or

departure stations and the said loading surface.

16. A method for positioning slabs in a store with an apparatus according to any one of
claims 1 to 11, comptising the steps of:

loading on the support surface of the second cartiage a pack of stacked slabs supplied
from slab loading stations;

moving the support assembly above a store area;

picking up in sequence single slabs, via the pick-up means of the first carriage, from

the support surface and depositing them in the store area so as to form stacks of slabs.

17.  The method according to claim 16, in which the operation of picking up in sequence
slabs and depositing them in the store area involves the following steps:

positioning the pick-up means of the fitst catriage above the support surface of the
second carriage, lowering the pick-up means until they come into contact with the first slab of
the pack of slabs, and then gripping the slab;

raising the slab and positioning the first carriage above a depositing location of a store
area;

lowering the pick-up means onto the depositing location and releasing the slab.

CA 2880217 2019-10-25
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18. A method for forming a pack of slabs by means of an apparatus as defined in any one
of claims 1 to 11, comptising the steps of:

moving the supporting assembly above a depositing location of a store area from
where a slab is to be removed; - transferting the slab, via the pick-up means of the first
cartiage, from the depositing location to the supporting surface of the second carriage;

repeating the preceding operations in order to form a pack of slabs on the support
surface of the second carriage;

moving the second carriage into an unloading station; and

unloading the pack of slabs from the suppott surface of the second carriage into the
unloading station.

19.  The method according to claim 18, in which transfer of the slab involves the following

steps:

positioning the pick-up means of the fitst cattiage above the slab;

lowering the pick-up means of the first carriage until they rest on the slab, and
gripping the slab;

raising the pick-up means and subsequent displacement above the support surface of
the second carriage;

lowering of the pick-up means and releasing of the slab.

CA 2880217 2019-10-25
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