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“CONTAINING APPARATUS HAVING A DISCHARGE DEVICE TO
REMOVE THE MATERIAL CONTAINED IN A CONTAINER IN A
CONTROLLED MANNER”

* kok ok X%

FIELD OF THE INVENTION

The present invention concerns a containing apparatus having a discharge
device to remove, selectively and in a controlled manner, the granular material
contained in a container, in particular but not only, a large-size vertical type
container, that is, one able to contain inside it many tons of material, for example
in the form of pellets of pre-reduced iron (DRI), or a cooler for the material
produced.

Embodiments of the present invention are related to a discharge device to
remove the material contained in a container in a controlled manner.

BACKGROUND OF THE INVENTION

“Direct reduction” indicates a family of processes for the production of metal
iron starting from mineral iron and performed at temperatures lower than those at
which the components melt.

Some containers or vessels used in such processes belong to the class of
vertical or shaft furnaces, normally up to a few tens of meters high and a few
meters wide, operating at a pressure slightly above or equal to atmospheric
pressure or even up to and more than 10 bar.

Some examples of vessels used are the reactor, in which the DRI is produced
by circulating a reducing gas through a vertically mobile bed of particulate of
mineral iron at a maximum temperature in the order of about 1,000°C, and the
cooler, in which before being discharged the DRI is cooled to the desired
temperature by introducing into the corresponding vessel cooling gas that
removes heat from the particles of DRI. For a good yield in both processes, it is
fundamental that all the material inside the vessels flows uniformly, from the top
downward due to gravity: it is important, that is, that every particle of material
remains inside the corresponding vessel for a similar period of time and is
subjected to the same reactions.

One example of reactor is disclosed in WO-A-2014/013048, and comprises a

container into which a rotary shaft is installed to pass through the internal cavity
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of the container where the DRI is contained.

Vessels of this type generally comprise two distinct parts. A first part, the
upper part, is substantially cylindrical, and the process proper takes place inside
it: reducing gas is introduced into the reactor, so that the reduction reactions of
the iron oxides and the carburization of the reduced material occur, and cooling
gas is introduced into the cooler, so that the material is cooled before it is
transferred to the second part below. The second part of the vessel is generally
shaped like a truncated cone, and its function is to convey the material toward a
single exit point where the material is discharged in a controlled manner.
However, the truncated cone part of the vessel, converging downward and called
“cone”, does not allow every particle of DRI to arrive at the exit in the same
time. This zone, which for vessels having high productivity can exceed a height
of about 20 meters, has at least the following disadvantages:

- from the process point of view (reduction-carburization for reactors and cooling
for coolers) it is a “dead” zone, in that the process that has to take place in the
vessel occurs in the first part above;

- it increases heat dispersion due to the high surface exposed;

- it constitutes a zone where problems may possibly develop in the descent of the
material, with the risk of agglomerates forming and a consequent blockage of the
flow due to an increase in conditions unfavorable to the descent which could
occur in the cone. These possibilities are greatly feared by DRI producers due to
the loss of production that ensues, and the damage that the vessel could suffer
during the removal of the blockage;

- in this zone, problems may also arise in the descent of the hot discharged
material because as the temperature increases so does the friction coefficient
between the particles of DRI, and inside the cone the particles take on almost a
plastic consistency, causing agglomerates which in the long term obstruct the
passage;

- in the case of a cooler, the presence of the cone does not allow a homogeneous
treatment of the DRI since the material at the center of the vessel tends to
descend at a greater speed than that which is on the periphery, in contact with the
cooler wall; but the peripheral material is the one which cools most inasmuch as

it exchanges heat with the wall and is more affected by the cooling gases.
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Consequently, the material at the center of the vessel is cooled less than the
peripheral one and also spends less time inside the vessel due to the greater speed
of descent, thus entailing considerably different temperatures between the
different particles of DRI discharged.

The elimination of the conical part has already been contemplated in some
known solutions, such as for example those that provide that the DRI is
discharged from a reactor using a series of screws. In these known solutions, no
cone is provided to convey the material to the exit, but several screws, even more
than ten, disposed cantilevered and radially in the container, which convey the
material through an equal number of lateral discharge exits. The presence of a
large number of exits for the material considerably complicates the immediate
use or storage of the DRI. The horizontal transfer of the DRI by the screws has
some critical aspects, such as for example packing by the screw blades.
Moreover, the use of cantilevered screws makes it necessary to use very large
shafts in order to support the weight of the member and all the material above it.
Furthermore, the fact that the screws have a considerable length (from the
external wall to the center of the vessel) implies strong forces to be taken into
account, especially in the case of large vessels.

A container is also known provided with a central internal structure which
defines an annular discharge section in which some valves are inserted, along the
circumference, each one oscillating around its own axis, which discharge the
material downward with oscillatory movements. This known solution has at least
the following disadvantages: for example the positioning of the valves along the
circumference makes the structure very complex and, what is more, the particular
type of valve allows only an intermittent discharge which, especially for large
sizes, is also not homogeneous on the radius of the vessel.

Therefore, all the solutions in the state of the art do not allow to discharge the
material homogeneously along the whole discharge area. In particular, even if
they have an optimum geometry, the screws are intrinsically able to discharge a
greater quantity of material from the zone farthest from the discharge exit, and a
smaller quantity from the zone nearest the discharge exit.

In the same way, the oscillating valves described above do not guarantee the

homogeneous discharge of the material since the cavity of each valve is filled as
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soon as, with the rotatory movement of the valve in one direction, a gap is
created between the cavity and the area where the material is discharged; the
material that fills the cavity is therefore always derived from the innermost part
of the discharge zone. This phenomenon is accentuated as the diameter of the
vessel increases and entails a lack of homogeneity in the descent of the material
and hence different particles of material remain inside the vessel for different
times.

Other known solutions are disclosed in WO-A-2014/009336 and US-A-
1.539.333 where feeding devices are provided with a rotary valve configured to
transfer particles, in a measured way, from a container, through a outlet.

These proposed solutions however do not solve the problems of blockages of
the material in the container or through the outlet.

The solution proposed in WO-A-2014/009336 is used for hot particles of
polymeric material and therefore the temperatures of the latters are very low
compared to the temperature of the particles contained in the container for DRI
particles. Moreover, also the correlated problems of a blockage are totally
different in polymeric material with respect to DRI particles where a blockage
can lead to drastic effects. Furthermore, the feeding devices disclosed in WO-A-
2014/009336 and US-A-1.539.333 cannot be installed in containers for DRI
particles, due to their reduced dimensions. As stated above, the containers, where
the present invention in applied, can exceed a height of about 20 meters and
therefore the column of weight acting on the feeding device, and in particular on
the rotary valve, damages the latter.

There is therefore the need to obtain a device that overcomes the above
drawbacks.

One purpose of the present invention is to obtain a containing apparatus and
device for the controlled discharge of granular material, such as for example
DRI, contained inside a container or vessel, that allows a constant and uniform
descent of the material toward a determinate exit, hence allowing each part of it
to remain inside the container for the same period of time.

Another purpose of the present invention is to obtain a containing apparatus
and device to discharge granular material, for example DRI, that prevents

blockages of material along the descent path.
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Another purpose of the present invention is to provide a containing apparatus
and device to discharge granular material, for example DRI, which considerably
limits any possible damage and the quantity of material blocked in the event of
malfunctioning of an extractor member.

Another purpose of the present invention is to provide a containing apparatus
and device to discharge granular material, for example DRI, which allows to
considerably limit the height of the container and, in the case of a reactor, to limit
the cooling of the material, promoting energy recovery in the subsequent melting
phase.

The Applicants have devised, tested and embodied the present invention to
overcome the shortcomings of the state of the art and to obtain these and other
purposes and advantages.

SUMMARY OF THE INVENTION

The present invention is set forth and characterized in the independent claim,
while the dependent claims describe other characteristics of the invention or
variants to the main inventive idea.

In accordance with the above purposes, a containing apparatus according to
the present invention, which solves in a new and original way the technical
problems of the state of the art, comprises a a container of material, for example
of the granular type, in particular but not only DRI.

The container has at least a lateral wall that defines an internal cavity and is
provided with at least two lateral apertures made on opposite sides with respect to
a vertical plane passing through a longitudinal axis of the container.

The containing apparatus also includes a discharge device provided with at
least a movement member having a rotary shaft inserted into the two lateral
apertures of the lateral wall to pass through the internal cavity of the container in
through manner. The rotary shaft is selectively rotatable in a determinate
direction of rotation around its own axis of rotation, disposed transverse to the
longitudinal axis of the container.

The movement member has also a plurality of blades mounted radially on the
rotary shaft and defining corresponding containing cells having the function of
temporarily containing the granular material in order to move it, due to the effect

of the rotation of the rotary shaft in the determinate direction of rotation, from a
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zone of the internal cavity, disposed above the rotary shaft, toward a discharge
aperture of the container disposed below the rotary shaft. A movement member
of this type is also called a rotary valve.

According to another feature of the present invention the rotary shaft
comprises at least two axial zones adjacent to each other along its axis of
rotation, and in each of the axial zones there is a specific plurality of said blades
that defines a corresponding wheel with blades.

In this way, it is possible to obtain a containing apparatus particularly suitable
for containers of high dimensions, such as high diameters. The wheels with
blades can be chose, connected to each other, and therefore adapted on each
occasion as a function of the dimension of the container. In particular, the
number of wheel with blades can be chose in relation of the length of the rotary
shaft.

Furthermore, the wheels with blade can be positioned, with respect to each
other and to the rotary shaft, according to particular configurations adapted to
generate continuous flows of material through the container and to avoid
blockages.

According to a further embodiment of the present invention, the blades of each
wheel are angularly staggered with respect to the blades of an adjacent wheel, to
guarantee a continuous accumulation of the material in the containing cells and to
facilitate the descent of the material in the container.

The angularly staggered disposition of the wheels allow a lack of sync of
loading and discharge of the containing cells of adjacent wheels. Therefore the
loading and discharge of the containing cells of two adjacent wheels occur in
different times avoiding blockages both in the upper part an the lower part of
rotary shaft.

According to one embodiment of the present invention, the movement member
has a maximum transverse size, that is, perpendicular to the axis of rotation of the
rotary shaft, for example the external diameter of the blades, which is less than
the transverse size of the internal cavity of the container in correspondence with
the two lateral apertures.

According to other embodiments of the present invention, the number of the

axial zones of the rotary shaft, which corresponds to the number of the wheels, is
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According to another embodiment of the present invention, the rotary shaft has
a substantially cylindrical shape and the radial size of the blades is constant, so
that the containing cells are all the same.

According to a variant, the rotary shaft has a cross section that varies along its
axis of rotation so that, given the same radial size of the blades, the containing
cells have different volumes along the axis of rotation of the rotary shaft.

According to another embodiment of the present invention, at least two
movement members are provided for the material, each having a rotary shaft
inserted into two corresponding lateral apertures in order to pass through the
internal cavity of the container in a through manner, the axis of rotation of the
rotary shaft being coplanar and parallel to each other.

According to another embodiment of the present invention, at least a conveyor
plate is disposed above the space that divides two adjacent movement members.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other characteristics of the present invention will become apparent
from the following description of a preferential form of embodiment, given as a
non-restrictive example with reference to the attached drawings wherein:

- fig. 1 is a lateral and sectioned view of a containing apparatus according to the
present invention;
- fig. 2 is a section from II to II of fig. 1;
- fig. 3 is a view from above, schematized and partly sectioned, of fig. 1;
- fig. 4 is an enlarged detail of fig. 1;
- fig. 5 is a section from V to V of fig. 4;
- fig. 6 is a schematic representation of the angular phasing of the different
wheels of the discharge device according to the present invention.
DETAILED DESCRIPTION OF ONE EMBODIMENT

With reference to figs. 1 and 2, a containing apparatus 100, according to the
present invention comprises a container 11 and a discharged device 10 to
discharge material 12 from the container 11.

In particular, the discharge device 10 according to the present invention is
installed in the lower part of the container 11 of material 12, consisting for

example of granules or pellets of pre-reduced iron, that is, DRI.
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The container 11 comprises a lateral wall 17 which defines an internal cavity
17a, and is provided with three pairs of apertures 16a, 16b (fig.3), each made on
opposite sides with respect to a vertical plane P passing through a longitudinal
axis X of the container 11.

In this specific case, for convenience of description and merely by way of
example, the container 11 has a circular cross section, but it could have a
different cross section, for example oval or polygonal.

The discharge device 10 is positioned under an active processing zone 13
(figs. 1 and 2) of the cavity 17a. The active processing zone 13 in the case of a
direct reduction reactor means the reduction zone proper, in which, in a known
manner, the reduction reactions occur of the minerals containing iron by means
of hot, pressurized reducer fluids, while in the case of a cooler it means the
cooling zone where the required temperature is reached.

The discharge device 10 comprises three movement members 14 disposed
below the active processing zone 13. Each movement member 14 comprises a
rotary shaft 15 rotatable around its axis of rotation Y, transverse to the
longitudinal axis X, in a determinate direction of rotation, clockwise or anti-
clockwise. In this case, the central movement member 14 and the one on its left
in fig. 2 turn anti-clockwise, while the one farthest to the right turns clockwise.

According to a simplified variant, not shown in the drawings but easily
understood by any person of skill in the art, there may be only two movement
members 14 instead of three. In this case, the movement members 14 turn in
opposite directions with respect to each other.

In this case, the axes of rotation Y are parallel to each other and lie on a plane
perpendicular to the longitudinal axis X, or slightly inclined with respect to it.
Furthermore, the distance between two axes of rotation Y is chosen as a function
of the space to be defined between two adjacent movement members 14. In the
example shown here, the two spaces defined by the three movement members 14
are different from each other (figs. 2 and 3).

Each rotary shaft 15 is inserted into the respective two apertures 16a and 16b
so as to be through, that is, they pass through the cavity 17a of the container 11
from one side to the other.

Furthermore, each movement member 14 has a maximum transverse size D1
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(fig. 3), perpendicular to the axis of rotation Y of the rotary shaft 15, which is
preferably less than the transverse size D2 of the internal cavity 17a in
correspondence with the corresponding pair of lateral apertures 16a and 16b. In
the example given here, the size D1 is less than one fourth of size D2.

The two ends 18 of each rotary shaft 15 are thus outside the container 11 and
are connected, by means of transmission members of a known type, to two
motors 20 with the function of making each rotary shaft 15 selectively rotate.

In a simplified variant of the present invention, not shown in the drawings,
only one motor 20 is provided for each rotary shaft 15.

The rotary shaft 15 is divided into a plurality of axial zones, in the case shown
here seven, identified by the letters A, B, C, D, E, F and G in fig. 6, on each of
which a wheel 26 with blades is keyed.

Each wheel 26 comprises a plurality of blades 27 (figs. 2 and 5), for example
eight, which branch off radially from a central body 28, hollow inside and having
a shape mating with that of the rotary shaft 15, to allow the body 28 to be
positioned on the rotary shaft 15. The blades 27 are angularly equidistant from
each other.

According to a variant, not shown in the drawings, the blades 27 can be
attached, for example by welding, directly on the rotary shaft 15, without the
central body 28 being interposed.

Each blade 27 has a hooked end 29 (fig. 5), the protruding part of which
projects out tangentially in the opposite direction to the direction of rotation of
the rotary shaft 15.

The wheels 26 are positioned along the axis of rotation Y so as to be adjacent
with each other and in succession, so that the blades 27 advantageously cover the
whole zone that goes from one side to the other of the internal cavity 17a.

Each pair of successive blades 27 delimits a containing seating or cell 30, with
the function of containing the material 12 during the movement made by the
movement member 14.

Between each pair of adjacent wheels 26 a separator disc 33 is disposed (fig.
1), configured so as to prevent the material 12 from passing from one of the
wheels 26 to the other.

Each rotary shaft 15 can be either cylindrical, to define containing cells 30 that
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are substantially all the same along the axis of rotation Y, or conical, or with a
variable cross section, to define containing cells 30 that have different volumes
along the axis of rotation Y.

Furthermore, in a radial direction, two wheels 26 adjacent and contiguous
along the rotary shaft 15 can advantageously be staggered with respect to each
other by an angle comprised between 5° and 45°, to guarantee a continuous
accumulation of the material in the containing cells 30 and to facilitate the
descent of the material 12 in the container 11.

In the example given here, the wheels 26 of a first group, disposed in
correspondence with the axial zones A, C, E and G (fig. 6) of the rotary shaft 15
have the same angular phasing, while the wheels 26 of a second group disposed
in correspondence with the axial zones B, D and F are staggered by the same
angle with respect to those of the first group.

The misalignment of the blades 27 of two adjacent wheels 26 allows to have
instantaneous speeds in the container that are different from the corresponding
and overlying adjacent columns of material: as shown in fig. 6, each wheel 26
receives the material, thus making the overlying column descend, in an angular
sector of the wheel 26, that is different from the adjacent wheels 26. The material
12 in the container 11 is then made to descend in an instantaneous non-
homogeneous manner so as to create a shearing effect on the stream, which
advantageously prevents the formation of agglomerates and bridges, but in an
overall homogeneous manner so as to ensure an orderly descent of the material.
In this way a correct flow of the material is obtained over the whole length of
each movement member 14.

The same fluidity in the descent of the stream is guaranteed in the direction
perpendicular to the movement members 14: to create the same shearing effect
and thus to discourage the agglomeration of the material, it is expedient to
stagger the wheels 26 so as to organize in time the filling of the containing cells
30 of the successive wheels 26, as shown in fig. 2.

The particles of material, moving vertically due to gravity, are guided toward
the movement members 14 by the lateral wall 17 and by several conveyor plates
32, designed with the most suitable inclination for the material and the

temperatures involved. In the embodiment shown here, two conveyor plates 32
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are provided, disposed respectively above each of the two spaces that divide the
three movement members 14, in order to convey the material 12, in conjunction
with the lateral wall 17, toward the movement members 14 and thus facilitate the
entrance of the individual particles of material 12 into the containing cells 30,
preventing any particles from following different paths and therefore
guaranteeing that all the material reaches the exit members and is processed in
the same way. This makes filling the containing cells 30 more effective and
consequently makes the movement caused by the discharge device 10 more
efficient.

The discharge device 10 is thus able to transfer, in a controlled manner, a
determinate quantity of material 12 from the end part of the active processing
zone 13 of the container to a discharge zone 31 below, shaped like a truncated
cone and converging downward.

The discharge device 10 divides the internal cavity 17a into the above-
disclosed active processing zone 13 and the discharge zone 31, and defines a
controlled discharge of the material from the active processing zone 13 to the
discharge zone 31.

In the lower part of the discharge zone 31, substantially on the bottom of the
container 11, there is a discharge aperture 24, from which the material 12 is able
to exit the container 11 to be delivered, in a known manner, for example by a
pneumatic, gravitational or mechanical feed system, to a user device downstream,
such as for example a melting furnace.

In particular, this movement confers on the material 12 a trajectory that
comprises a first segment, substantially rectilinear and parallel to the longitudinal
axis X of the container 11, indicated by the arrows R1 in fig. 2, a second arched
segment, in the direction of rotation indicated by the arrows A and determined by
the rotation of the containing cells 30, and a third segment, indicated by the
arrows R2, also substantially rectilinear and parallel to the longitudinal axis X,
inside the discharge zone 31 and comprised between the movement members 14
and the discharge aperture 24.

The quantity of material 12 moved by each movement member 14 is defined
by the product of the volume of the containing cells 30 filled by the material 12,

which is known, and the speed of rotation of the rotary shafts 15, selectively
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adjustable by means of the motors 20 according to specific requirements.

This allows to adjust the discharge and regulate the stream of material 12 in its
passage from the end part of the active zone of the container 11 to the discharge
zone 31, in order to obtain a substantially homogeneous processing of the
material 12 in its entirety.

The particular shape and division of each movement member 14 allows to pick
up material 12 continuously from the active processing zone 13, preventing the
formation of agglomerates which could impede the stream of material 12 and
damage the container 11.

Furthermore, the discharge device 10 as described heretofore not only
eliminates the risks of harmful agglomerates forming, but also allows to reduce
the height of the discharge zone 31 compared with known containers. In fact, in
known containers the discharge zone must necessarily have a great height, even
more than 10 m, since it has to perform the function of regularizing the flow of
granular material arriving from the active processing zone 13 above.

It is clear that modifications and/or additions of parts may be made to the
containing apparatus 100 and the discharge device 10 as described heretofore,
without departing from the field and scope of the present invention.

It is also clear that, although the present invention has been described with
reference to a specific example, a person of skill in the art shall certainly be able
to achieve many other equivalent forms of containing apparatus 100 and
discharge device 10 for pressurized containers 11, having the characteristics as
set forth in the claims and hence all coming within the field of protection defined

thereby.



10

I5

20

25

30

WO 2017/029352 PCT/EP2016/069588

-13 -

CLAIMS
1. Containing apparatus comprising:
- a container (11) of material (12) having at least one lateral wall (17) that
defines an internal cavity (17a) and provided with at least two lateral apertures
(16a, 16b) made on opposite sides with respect to a vertical plane (P) passing
through a longitudinal axis (X) of said container (11), and
- a discharge device (10) provided with at least a movement member (14) having
a rotary shaft (15) inserted into said two lateral apertures (16a, 16b) to pass
through said internal cavity (17a) of said container (11) in through manner, and
selectively rotatable in a determinate direction of rotation around its own axis of
rotation (Y) transverse to said longitudinal axis (X), and a plurality of blades (27)
mounted radially on said rotary shaft (15) and defining corresponding containing
cells (30) having the function of temporarily containing said material (12) in
order to move it, due to the effect of the rotation of said rotary shaft (15) in said
determinate direction of rotation, from a zone of said internal cavity (17a),
disposed above said rotary shaft (15), toward a discharge aperture (24) of said
container (11) disposed below said rotary shaft (15),
characterized in that said rotary shaft (15) comprises at least two adjacent axial
zones (A, B, C, D, E, F, G) along said axis of rotation (Y), and in that in each of
said axial zones (A, B, C, D, E, F, G) there is a plurality of said blades (27) that
defines a corresponding wheel (26) with blades.
2. Containing apparatus as in claim 1, characterized in that the blades (27) of
each wheel (26) are angularly staggered with respect to the blades (27) of an
adjacent wheel (26), to guarantee a continuous accumulation of the material in
said containing cells (30) and to facilitate the descent of said material (12) in the
container (11).
3. Containing apparatus as in claim 1 or 2, characterized in that said wheels
(26) are positioned along said axis of rotation (Y) so as to be adjacent with each
other and in succession, said blades (27) covering the whole zone comprised
between one side to the other of said internal cavity (17a).
4. Containing apparatus as in any claim hereinbefore, characterized in that
between each pair of adjacent wheels (26) a separator disc (33) is disposed,

configured to prevent said material (12) from passing from one of said wheels
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(26) to the other.

5. Containing apparatus as in any claim hereinbefore, characterized in that said
blades (27), of each wheel (26), are angularly equidistant with respect to each
other.

6. Containing apparatus as in any claim hereinbefore, characterized in that said
movement member (14) has a maximum transverse size (D1), perpendicular to
said axis of rotation (Y) of said rotary shaft (15), which is less than the transverse
size (D2) of said internal cavity (17a) in correspondence with said two lateral
apertures (16a and 16b).

7. Containing apparatus as in claim 6, characterized in that said maximum
transverse size (D1) of said movement member (14) is less than a fourth of the
transverse size (D2) of said internal cavity (17a) in correspondence with said two
lateral apertures (16a, 16b).

8. Containing apparatus as in any claim hereinbefore, characterized in that the
number of said axial zones (A, B, C, D, E, F, G) of said rotary shaft (15), which
corresponds to the number of the wheels (26), is comprised between 3 and 10.

9. Containing apparatus as in any claim hereinbefore, characterized in that in
each wheel (26), said blades (27) branch off radially from a central body (28)
coupled coaxially with said rotary shaft (15).

10. Containing apparatus as any claim hereinbefore, characterized in that each
of said blades (27) comprises a hooked end (29), having a protruding part which
projects tangentially in the opposite direction to said determinate direction of
rotation of said rotary shaft (15).

11. Containing apparatus as in any claim hereinbefore, characterized in that
said rotary shaft (15) is substantially cylindrical in shape and the radial size of
said blades (27) is constant, so that said containing cells (30) are all the same.

12. Containing apparatus as in any claim from 1 to 10, characterized in that
said rotary shaft (15) has a cross section that varies along said axis of rotation
(Y), so that, given the same radial size of said blades (27), said containing cells
(30) have different volumes from each other along said axis of rotation (Y).

13. Containing apparatus as in any claim hereinbefore, characterized in that it
comprises at least two movement members (14), each having a respective rotary

shaft (15), each of said rotary shafts (15) being inserted into respective lateral
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apertures (16a, 16b) so as to pass through said internal cavity (17a) of said
container (11) in through manner, and in that the axis of rotation (Y) of said
rotary shafts (15) of said at least two movement members (14) are coplanar and
parallel to each other.

14. Containing apparatus as in claim 13, characterized in that at least one
conveyor plate (32) is disposed above each of the spaces that divide said at least
two movement members (14).

15. Discharge device to discharge a material (12) from a container (11) of
material (12) and provided with at least a movement member (14) having a rotary
shaft (15) selectively rotatable in a determinate direction of rotation around its
own axis of rotation (Y) transverse to said longitudinal axis (X), and a plurality
of blades (27) mounted radially on said rotary shaft (15) and defining
corresponding containing cells (30) having the function of temporarily containing
said material (12) in order to move it, due to the effect of the rotation of said
rotary shaft (15) in said determinate direction of rotation, from a zone of an
internal cavity (17a) of said container (11), disposed above said rotary shaft (15),
toward a discharge aperture (24) of said container (11) disposed below said
rotary shaft (15), characterized in that said rotary shaft (15) comprises at least
two adjacent axial zones (A, B, C, D, E, F, G) along said axis of rotation (Y),
and in that in each of said axial zones (A, B, C, D, E, F, G) there is a plurality
of said blades (27) that defines a corresponding wheel (26) with blades.

16. Discharge device as in claim 15, characterized in that the blades (27) of
each wheel (26) are angularly staggered with respect to the blades (27) of an
adjacent wheel (26), to guarantee a continuous accumulation of the material in
said containing cells (30) and to facilitate the descent of said material (12) in the

container (11).
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