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FIG.1

ment of metallic products, which comprises (a) a suppott and transport plane
(24) for locating and advancing a product to be treated; (b) at least one collec-
tor module (12) comprising (b-1) at least one collector (14, 16), the collector
(14) being provided with (b-1.1) a perforated plate (22) on that side of the col-
lector (14) which is facing the support and transport plane (24); (b-2) a conduit
(20) connected to said at least one collector (14) for feeding it with a fluid, and
(b-3) integrated in said conduit (20), at least one stop valve (18), in particular
an on-off valve, to permit or preclude the flow of said fluid into said at least one
collector (14). The stop valve (18) is situated at a distance from the collector
(14) which does not exceed 60 cm, preferably does not exceed 35 cm, and still
more preferably does not exceed 10 cm. The perforated plate (22) is provided
with holes (36) which are arranged in rows (38) parallel to each other but not in
parallel rows with respect to the sides (22a, 22b) of said perforated plate. The
rows (38) are inclined with respect to two opposite sides (22a) of the plate (22)
of an acute angle (B).
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TECHNICAL FIELD

The invention relates to an apparatus for the thermal treatment of metallic products, such as in
particular sheets and thin slabs, having thicknesses less than 50 mm, suitable for cooling the
product in an effective and controlled manner by a modular and flexible system. Said
apparatus is able to treat moving products as well as stationary products, and in general it can

constitute a thermal treatment line to be used in on-line or off-line processes.

STATE OF THE ART

In the state of the art, it is common to carry out the thermal treatment of thin sheets and slabs
through direct cooling carried out by jets of water hitting the product in a substantially
perpendicular or inclined manner.

Such cooling systems are generally composed of side-by-side modular units which define the
thermal treatment line.

The first generation cooling systems, although effective in cooling the products, were not
particularly efficient due to the high water consumption and to the non-optimal distribution of
the water on the product. This, in some cases, led to a lack of control ability, with the risk of
creating unevenness along the product and thus obtaining discontinuous mechanical
properties different from those of the target.

A second generation of thermal treatment modules introduced the use of sprays that spray
atomised water jets directed towards the surface of the product. However, even these devices
have some drawbacks, in fact they are characterized by having a complex structure
comprising several collectors arranged parallel to each other and which are difficult to build
and maintain, in particular for very large products. Furthermore, there is a very high
consumption of compressed air for the atomisation and it is quite complicated to keep the air

and water flow rates even during the treatments.
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Another solution which has given good results is disclosed for example in the US patent
4,723,562, and provides for the use of collectors, provided with perforated plates allowing a
relatively even distribution of the water on the product to be treated.

This configuration makes it possible to thermally treat the product without an excessive flow
rate of water and, at the same time, it allows a better distribution of water on the lower and
upper surfaces of the product, however also this distribution does not yet cover the treated
surface in an optimal manner and can leave areas of the surface not being covered by the
water.

Further disadvantages can be mentioned, in particular as to the mechanical assembly, which
does not allow easy maintenance.

Finally, the filling of the collectors does not take place in an optimal manner, since the filling
time of the collectors with the refrigerating fluid is excessive and, moreover, there are
transient phenomena, which delay the stabilization of the water flow rate around the nominal
value. Furthermore, even the emptying of the upper collector, once the thermal treatment is
finished, is not facilitated, producing an increase in the duration of the entire operation, even
for several minutes, which hardly complies with the plant requirements.

Other apparatus for thermal treatment of metallic products are disclosed in documents WO

03/084686 A1, DE 198 43 038 Al and EP 1938 911 A1.

DISCLOSURE OF THE INVENTION

The object of the invention relates to an apparatus for thermal treatment of metallic products,
such as in particular sheets and thin slabs, which overcomes said drawbacks and which is
suitable to treat, in particular to cool, said products in an effective and controlled manner a
modular and flexible system. A further object of the invention is to propose an apparatus
which allows an even treatment of the treated product, which optimizes the filling and
emptying times of the collectors and which simplifies the maintenance of the apparatus.
Further objects and advantages of the invention will be apparent from the following
description.

The object is achieved by an apparatus for thermal treatment of metallic products, which

comprises
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(a) a support and transport plane to place and forward a product to be treated,;
(b) at least a collector module which comprises
(b-1) at least a collector, said collector being provided with
(b-1.1) a perforated plate on that side of the collector which is facing
the support and transport plane;

(b-2) a conduit connected to said at least one collector for feeding it with a

fluid, and

(b-3) integrated in said conduit, at least one stop valve, in particular an on-off

valve, to permit or preclude the flow of said fluid into said at least one

collector, wherein
the apparatus is characterized in that said at least one stop valve is situated at a distance from
the collector which does not exceed 60 cm, preferably does not exceed 35 cm, and still more
preferably does not exceed 10 cm and that said perforated plate is provided with holes which
are arranged in rows parallel to each other but not in parallel rows with respect to the sides of
said perforated plate in which said rows are inclined with respect to two opposite sides of the
plate of an acute angle.
Advantageously, the support plane is a flat transport device which allows the product to be
transported through the apparatus. The collector modules within the apparatus may also
comprise several collectors or also a plurality of pairs of collectors wherein, within a pair of
collectors, one collector is located above (upper collector) and one collector below (lower
collector) of the support plane.
Advantageously, said perforated plate is essentially parallel to the support plane and spaced
from it to allow the insertion or transit of the product, of the sheet or of the slab.
The thermal treatment is preferably cooling.
In a preferred embodiment of the invention, a plurality of collectors can be grouped to define
a thermal treatment collector module. Each module can comprise a plurality of collectors,
advantageously divided into series which differ in their position of the collectors with respect
to the support and transport plane and which are preferably parallel to each other within a
series. In particular in the case wherein the support plane is a transport plane and wherein a

plurality of the aforesaid modules follows one another along the transport plane, a thermal
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treatment line is obtained. This thermal treatment line may be located downstream of a metal
laminating line and followed by further processing lines thereby forming a more complex
metal processing plant.

The sheets and slabs are advantageously thin having thicknesses less than 50 mm.

It is also conceivable to treat other elongated metallic products with the apparatus according
to the invention, such as tubes or profiled elements.

The support and transport plane could also be replaced by a stationary support plane to
perform stationary treatments.

The stop valve is intended as any valve that opens or closes the flow of thermal treatment
fluid from the conduit to the collector, but does not exclude the presence of other regulating
valves that vary their degree of opening allowing the control of the flow of the fluid.
Preferably, the stop valve is an on-off valve which is intended as a valve which allows two
states, either complete closure or complete opening of the valve.

In the collector module between the collector and the support plane or between two opposite
collectors, a chamber which receives the fluid for the thermal treatment is created. In the case
of several collectors arranged in parallel therewith it is feasible to insert between the
collectors elements, as described in the aforementioned US patent, wherein the side of the
container facing the piece to be treated and the side facing the piece to be treated of the
element interposed between two collectors are part of the same plane and in which the
collectors and the elements are possibly in contact with each other or have a very narrow slot
there between, to create an enlarged chamber to contain the fluid.

The cooling fluid is preferably but not necessarily water.

The construction and selection of the conduits that are connectable or connected to a supply
source of the treatment fluid, in particular a cooling fluid, and of the supporting structures or
frames to support the various components of the apparatus, of any fluid pumping/transport
systems, of the support and transport plane types, etc. are part of the general knowledge of the
person skilled in the art and therefore one can omit a more detailed description of them, also

because they do not concern the core of the invention.
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Each collector is equipped with at least one own stop valve that allows or denies the entry
within the same of the fluid necessary for the thermal treatment of the product, which is
preferably transiting below the collector.

Said stop valve is located at an extremely reduced distance from the corresponding collector,
so that the filling time of the same, in the passage from closing to opening, is minimum. The
indicated distances allow the travel time from the stop valve to the collector to be very low.
An expert easily selects the dimensions of the conduits, the diameter of the opening of the
stop valves, the flow rate of the fluid in such a way that the travel time of the fluid from the
stop valve to the collector is advantageously less than 2 seconds. By consequently also
selecting the dimensions of the collector and the number and position of stop valves
connected to a collector, it is possible to further optimize the time for filling the same. With
systems according to the state of the art, also due to the significant distance between supply
valves and the collector, the times to fill a collector are even around 30 seconds. With the
apparatus according to the invention and the reduced distance between stop valve and
collector, times equal to or less than 10 seconds can be obtained. For this purpose, the stop
valve can be positioned directly between the collector and the conduit acting as a fitting and
as an end of the conduit or located near the collector along the conduit, but not at its end.

In fact, it is essential that the time necessary to fill the space downstream of the stop valve(s)
is as low as possible, so as to drastically reduce the transient phenomena that could lead to the
development of non-uniformity in the product. In this way, the overall reactivity of the system
is increased, thus reducing the time for getting up to speed the modules and thus allowing a
more precise regulation of the thermal treatment. For example, it is often necessary to keep a
portion of the head of the product warmer than the body in order to facilitate the wrapping to
a winder (up or down-coiler). In this situation, a precise control of the fluid is therefore
required to precisely delimit the untreated area from the treated area which depends on the
reaction time of the thermal treatment system.

In a preferred variant of the invention, at least two stop valves are present for supplying a
collector from the supply circuit. This allows, even in the case of on-off valves and, if present,
with the possible help of a proportioning valve positioned upstream of the stop valves (as will

be explained later), to manage the opening of only one or both of the stop valves (and with the
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choice of the flow rate to the proportioning valve) the flow rate of the fluid that actually
reaches the container.

In the apparatus described in the prior art (US 4,723,562), contrasting to the apparatus
according to the invention, the filling of the collectors does not take place optimally, since it
is the only valve that allows the filling of the upper container, and the only valve which
regulates the feeding of the lower container, is positioned far from the respective collectors
with a consequent lengthening of the times from the opening of the valves until the moment in
which the outflowing fluid reaches the downstream container and the introduction of
transitory phenomena, which delay the stabilization of the water flow rate around the nominal
value.

In a preferred variant of the invention, said at least one collector module comprises at least
two collectors which are facing each other and which are spaced one from the other such that
the first collector is located in a higher position with respect to said support and transport
plane and that the second collector is located in a lower position with respect to the support
and transport plane.

The lower collector, which, similarly to the systems shown in the state of the art, is usually
fixed, is fed separately and serves for the thermal treatment of the lower surface of the
product.

The upper and lower terms refer to the position with respect to the support and transport
plane, which advantageously is a roller conveyor suitable for transporting the metallic product
to be treated. The person skilled in the art easily identifies other suitable transport systems.
The support and transport plane is usually essentially parallel to the floor on which the
apparatus is located.

In another preferred variant of the invention, said one or more collector(s) are connected with
quick releases to the related conduit. If the connector is also connected to other parts of the
collector module, such as a support frame or an arm of a pivoting system which will be
described below, quick releases are provided in all the positions in which the collector is
connected to parts of the collector module.

In a particularly preferred variant of the invention, the collector module further comprises at

least one pivot mechanism which
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(1) rotates around an axis that is located outside the treating area of the product;

(11) supports at least one collector being located above the support and transport plane;

and

(111) 1s suitable to perform a movement to lift the at least one collector, the movement

describing an arc of a circle.
The pivot mechanism for this purpose may comprise an upright to which an arm is fixed by
means of a joint on which the collector to be lifted is directly or indirectly fixed, for example
on conduits fixed on the arm. The aforementioned axis passes through the aforementioned
joint. The movement around the axis can be implemented, for example, by hydraulic
actuators. Naturally, other actuators that are widely known to the expert are also conceivable.
In this way, in the event of an emergency, the collectors or even parts of the structure of the
collector module can be moved away in a few seconds from the material lying on the support
and transport plane. The maintenance of a collector/collector module thus raised is also
simplified.
In the apparatus according to the teaching of patent US 4,723,562, given that the upper
collector can be moved only vertically and for limited strokes, maintenance operations are
uneasy; in fact, being able to be raised only vertically, the perforated plates are uncomfortable
to be cleaned from possible obstructions.
Preferably, each collector is provided with a relief valve which, in the case of a collector
supported by said pivot mechanism and therefore of a movable collector, is located in an area
of the relative collector which is in a low zone, preferably the lower one, of the collector when
the collector is in a position raised by the pivot mechanism. In this way, by gravity, the water
contained by the collector will be reversed outside the same, also dragging any occlusion
elements of the perforated plates to the outside of the collector. This effect is advantageous,
because limestone occlusion can be formed through the use of water as a cooling fluid, as
well as any residues and impurities which can be contained and transported by the aforesaid
cooling fluid.
In a further embodiment of the invention, each collector further comprises a pneumatic valve
connected or connectable through relative conduits to a compressed gas source. Such a system

allows to speed up the emptying of the collector when required. The pneumatic valve can
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push a gas, for example air, into the collector in order to speed up the operation of emptying
the fluid, especially when the collector is not raised.

A preferred embodiment of the invention provides that upstream of said one or more stop
valves is provided a proportioning valve to regulate the flow rate inside the feeding circuit
downstream of said proportioning valve. This circuit is made up of conduits that carry fluid to
the stop valves. Such a valve is adapted to regulate the flow of water inside the conduits
circuit, which is enclosed between the proportioning valve and the relative stop valve(s);
therefore, unless it is fully tightened, this proportioning valve allows the complete filling of
the conduits between the same and the stop valve(s) downstream of it. By opening the stop
valve in such situation, fluid is immediately available to fill the collector being located behind
the stop valve. Still in a preferred form, a proportioning valve supplies two stop valves for
each collector. The stop valve can also be positioned upstream of several collectors and their
corresponding stop valve(s). This allows, through the selective action of the stop valves, to
feed only one or more collectors, or to fill a collector through one or more valves so as to
regulate the flow rate of the fluid temporarily, for example to adapt the thermal treatment to
the different types of products thus increasing the flexibility of the machine.

The perforated plates advantageously provide the presence of a high density of holes,
preferably having dimensions ranging from 1 to 10 mm, so as to allow the fluid, for example
a refrigerating fluid, to outflow from the collector with pressures, for example, lower than 4
bar.

As foreseen in the document US 4,723,562, it is possible to provide tubes inside the collector
which extend from the hole corresponding to a pipe opening towards the inside of the
collector to allow the outflow of a fluid introduced into the collector only when this has
exceeded the height of the tube with its level.

The perforated plates must allow to cover, with the jets passing through the several holes, the
entire surface of the product lying and preferably passing below them without leaving
untreated spaces, this is therefore not in a sufficient form achievable through a configuration
of holes arranged in rows parallel to each other and also parallel to two opposite walls of the
perforated plate, as provided by the arrangement of holes disclosed in the above mentioned

document US 4,723,562.
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Preferably, the rows are inclined with respect to two opposite sides of an acute angle less than
or equal to 30°. Advantageously, these two opposite sides are parallel to the advancement
direction of the product if it is moving. A preferred shape of the plate is a rectangle which is
located with the short sides parallel to the advancement direction of the product to be treated.
In such a case, the two opposite sides are the short sides of the rectangle.

With such hole configurations it is possible to achieve the advantageous effect that at least
one hole of one of said holes alignments (rows of holes), wets a section of product which will
subsequently be wet again by a second hole belonging to a second hole alignment (row of
holes) which is parallel to the previous one.

A collector with a perforated plate which is provided with such an arrangement of holes
contributes to the purpose of realizing an apparatus for the thermal treatment of thin sheets
and slabs which guarantees a controlled and effective treatment of the products.

A second aspect of the invention relates to a collector with a perforated plate on one side for
collector modules for the thermal treatment of metal sheets and slabs in which said perforated
plate is provided with holes which are arranged in rows parallel between each other but not in
rows parallel to the sides of said perforated plate and that said rows are preferably inclined
with respect to two opposite sides of said perforated plate by an acute angle, preferably less
than or equal to 30°.

A final aspect of the invention concerns a use of the apparatus according to the invention
which provides for the provision of an apparatus according to the invention and the thermal
treatment of metallic products, in particular of an elongated shape, preferably of sheets and
slabs with a thickness lower than 50 mm. The thermal treatment is preferably cooling. The
use includes the passage of the product in front of the container(s) and wetting it with a fluid,
preferably water, opening at least one stop valve. The use may comprise phases of operation
of the various types of additional valves as illustrated above, the raising of the collector, the
emptying of the same, etc.

The features described for one aspect of the invention may be transferred mutatis mutandis to
any other aspect of the invention.

Each individual variant described in the dependent claims, in particular the pivoting system,

the perforated plate with the particular arrangement of the holes, the presence of relief valves,
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pneumatic valves and proportioning valves upstream of the stop valves, can also be applied to
an apparatus as defined in the preamble of the first claim and therefore regardless of the
position of the stop valves with respect to the collector.

In their various combinations the aforesaid features optimize the proper operation of the
apparatus and contribute to the dedicated, controlled, flexible and rapid treatment of metallic
products, in particular of thin sheets and slabs.

The invention attains the intended purposes. The configuration of the apparatus according to
the solution proposed by the inventors allows through the arrangement of the various
modules, to be able to perform an efficient thermal treatment, especially for flat products,
allowing as required to remove a part (the upper one) from the product for emergency
situations or for quick cleaning of their interior. At the same time, thanks to the flexibility
allowed by the presence and arrangement of the stop and proportioning valves, it is possible
to carry out specific heat treatments according to the product to be treated, with a wide
adjustment range and very low initial transients, supported by the regular and uniform outflow
of the fluid from the perforated plate.

With the apparatus according to the invention, the inventors have solved the aforementioned
drawbacks of the state of the art by developing an apparatus alternative to the known
apparatus, again composed of one or more collector modules, which however allows easier
maintenance, a high filling speed and above all also emptying of the collector(s), so as to
achieve an efficient thermal treatment, also on-line, in particular for flat products.

Said objects and advantages will be further highlighted during the description of a preferred
embodiment example of the invention given, by way of example and not of limitation.
Variants of the invention are the object of the dependent claims. The description of the
preferred exemplary embodiment of the apparatus for the thermal treatment, of the collector
ad of use according to the invention is given, by way of example and not of limitation, with

reference to the attached drawings.

DESCRIPTION OF A PREFERRED EMBODIMENT EXAMPLE
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Fig. 1 shows a side view sectioned in a plane orthogonal to the advancing direction of
the metallic products to be treated, an apparatus for the thermal treatment of
sheets and slabs according to the invention.

Fig. 2 shows a plan view of the succession of two parallel collectors inside the

apparatus of figure 1 with a view of the perforated plates.

Fig. 1 shows a side view sectioned in the plane orthogonal to the advancing direction of the
metallic products to be treated, an apparatus 10 for the thermal treatment of metal sheets and
slabs according to the invention. The figure shows only one module 12, but depending on the
length of the treatment line, there may be more than one module 12.

Each module 12 comprises more collectors, in the example shown two 14 and 16. The upper
collector 14 is illustrated as having two own on-off feeding valves 18, which allow or deny
the entry inside the same of the refrigerating fluid necessary for the thermal treatment of the
product passing under the collector 14. The fluid is transported through the conduits 20. The
upper collector 14 (as well as the collector 16) is connected to a perforated plate 22 parallel
and spaced with respect to the product (not shown), which forwards on the transport system
24. The plate 22 allows the cooling liquid to outflow from the collector 14 to impact on the
product (not shown) for carrying out the thermal treatment. At the same time, similarly to the
modules shown in the previous state of the art and as already mentioned, the apparatus 10
provides a fixed lower collector 16, separately fed always in the sense of the invention which
serves for the thermal treatment of the lower surface of the product.

The on-off valves 18 are located at an extremely reduced distance from the corresponding
collector 14, so that the filling time of the same, in the transition from off to on is minimum,
ideally 10 seconds or less. Systems according to the state of the art currently take even 30
seconds to fill a collector.

Upstream of said valves 18, along the at least one downstream collector, there is provided a
proportioning valve (not shown), adapted to regulate the flow rate of the cooling fluid, for
example water, to the entire system, then unless it is fully tightened, it allows the complete

filling of the conduits 20 between it and the on/off valves 18.
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Each collector 14, which as said provides a perforated plate 22, is connected to the supply
circuit (not shown) by two separate on-off valves 18 and is provided with quick releases 26,
made for example by means of flanges, designed to allow its rapid removal from the rest of
the apparatus for maintenance operations, in particular for the cleaning of the plates 22
obstructed by possible obstructions.

In the apparatus shown, each module simultaneously supplies two collectors 14, 16, and a
proportioning valve (not shown) feeds through the two on-off valves 18 the upper collector
14, while a similar proportioning valve supplies the lower collector 16. This allows, through
the action of the on-off valves 18, to feed even just one of the two collectors 14 forming part
of the module, so as to temporarily decrease the water flow, for example for the thermal
treating of certain types of products, thus increasing the flexibility of the machine.

The collectors 14 described in the present invention which, as said, are connected to the
cooling fluid supply conduits 20 by means of quick releases 26, can be raised along an arc of
a circle a, through a pivot mechanism 28, using for example hydraulic actuators 30, which
rotates around an axis X which lies outside the flow area of the product. In such a way, in the
event of an emergency, the collectors 14 can be moved away in a few seconds from the
material passing along the thermal treatment line.

Each collector 14 is equipped with a relief valve 32 and preferably with a pneumatic valve 34.
The relief valve 32 is disposed on the side of the collector 14 which will be located further
down when the collector 14 is lifted by the pivot mechanism 28. In this way, by gravity, the
water contained in the collector 14 will be reversed outside the same, dragging any occlusion
elements of the perforated plates 22 to the outside of the collector 14.

At the same time, the pneumatic valve 34 can push air into the collector 14 so as to speed up
the operation of emptying the refrigerating fluid even when the collector 14 is not raised.

Fig. 2 shows a plan view, with the view on the perforated plates 22 the succession of two
parallel collectors inside the apparatus of Figure 1. The plates 22 provide for the presence of a
high density of holes 36. The holes 36 are arranged in rows 38 parallel to each other, but not
with respect to the sides 22a and 22b of the plate 22. In particular, the holes 36 are aligned in
rows 38 inclined at an acute angle P of less than 30° with respect to the shorter walls 22a of

the perforated plate 22. Thus, at least one hole 36a of one of the rows 38a wets a product
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section which will subsequently be wet also by a second hole 36b belonging to a second row

38b parallel to the previous row 38a.

During operation, further modifications or variants, not described herein, of the apparatus for
the thermal treatment, of the collector and use according to the invention may be
implemented. If such modifications or such variants should fall within the scope of the

following claims, they should all be considered protected by the present patent.
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CLAIMS

1) An apparatus for the thermal treatment of metallic products, comprising
(a) a support and transport plane to place and forward a product to be treated;
(b) at least a collector module which comprises
(b-1) at least a collector, the collector being provided with
(b-1.1) a perforated plate on that side of the collector which is facing the
support and transport plane;
(b-2) a condutt connected to said at least one collector for feeding it with a fluid,
and
(b-3) integrated in said conduit, at least a stop valve to permit or preclude the
flow of said fluid into said at least one collector;
and which is characterized in that said at least one stop valve is situated at a distance from the
collector which does not exceed 60 cm and that said perforated plate is provided with holes
which are arranged in rows parallel to each other but not in parallel rows with respect to sides
of said perforated plate in which said rows are inclined with respect to two opposite sides of the

plate of an acute angle (J3).

2) Apparatus for the thermal treatment of metallic products according to claim 1 characterized

in that said at least one stop-valve is an on-off valve.

3) Apparatus for the thermal treatment of metallic products according to claim 1 or 2

characterized in that said distance from the collector does not exceed 35 cm.

4) Apparatus for the thermal trecatment of metallic products according to claim 1 or 2

characterized in that said distance from the collector does not exceed 10 cm.

5) Apparatus for the thermal treatment of metallic products according to any one of claims 1 to

4 characterized in that said acute angle (B) is less than or equal to 30°.

Date Regue/Date Received 2021-11-18
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6) Apparatus for the thermal treatment of metallic products according to any one of claims 1 to
5 characterized in that said at least one collector module comprises at least two collectors
which are facing each other and which are spaced one from the other such that the first collector
is located in a higher position with respect to said support and transport plane and that the

second collector is located in a lower position with respect to the support and transport plane.

7) Apparatus for the thermal treatment of metallic products according to any one of claims 1 to
6 characterized in that said perforated plate is part of a collector which is in a higher position

with respect to said support and transport plane.

8) Apparatus for the thermal treatment of metallic products according to any one of claims 1 to
7 characterized in that said collector module further comprises at least one pivot mechanism
which

(i) rotates around an axis (X) that is located outside the treating area of the product;

(i1) supports at least one collector being located above said support and transport plane;

(iii) is suitable to perform a movement to lift the at least one collector, the movement

describing an arc of a circle (o).

9) Apparatus for the thermal treatment of metallic products according to claim 8 characterized
in that any collector is provided with a relief valve which in case of a collector supported by
said pivot mechanism is situated in a zone of the respective collector which is located in a low

zone of the collector when the collector is in a position raised by the pivot mechanism.

10) Apparatus for the thermal treatment of metallic products according to any one of claims 1
to 9 characterized in that a collector that is located in a higher position with respect to said
support and transport plane further comprises a pneumatic valve connected or being

connectable through respective conduits to a compressed gas source.

11) Apparatus for the thermal treatment of metallic products according to any one of claims 1

to 10 characterized in that upstream of said one or more stop valves a proportioning valve is

Date Regue/Date Received 2021-11-18
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foreseen to regulate the flow rate inside a feeding circuit downstream of said proportioning

valve.

12) Apparatus for the thermal treatment of metallic products according to any one of claims 1
5 to 11 characterized in that there are at least two stop valves to feed a collector by a feeding

circuit.

13) Apparatus( for the thermal treatment of metallic products according to any one of claims 1
to 10 characterized in that upstream of said one or more stop valves a proportioning valve is
10  foreseen to regulate the flow rate inside a feeding circuit downstream of said proportioning
valve, in that there are at least two stop valves to feed a collector by the feeding circuit and in

that said proportioning valve feeds two stop valves for each collector.

15
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