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(54) Reinforcement device for containment tanks of a pressurized gas in industrial filter cleaning 
system

(57) The reinforcement device (1) for containment
tanks of a pressurized gas in industrial filter cleaning sys-
tems comprises supporting means (2, 2’) associable with
a valve device (E) suitable for being fitted at least partially
inside a containment tank (B) of a pressurized gas, and

at least a reinforcement element (3) associated with the
supporting means (2, 2’) and having at least a first and
a second extremity which can be positioned in proximity
of two substantially opposite portions of the inner surface
of the tank (B).
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Description

[0001] The present invention relates to a reinforce-
ment device for containment tanks of a pressurized gas
in industrial filter cleaning systems.
[0002] In the industrial field, the use has been known
for some time of specific dust abatement systems for air
cleaning.
[0003] Such systems, in point of fact, allow filtering the
dirty air extracted by a system, trapping the dusts by
means of suitable filtering elements.
[0004] In most cases, the filtering elements consist of
so-called "sleeves" or alternatively "cartridges".
[0005] The sleeves, in particular, are fabric filters of
different types, depending on the characteristics of the
air to be cleaned, and can be made up, e.g., of a series
of cylindrical bags arranged alongside one another and
made of material with permeability such as to allow the
transit of gas and trapping the dust and particulate of
various kinds.
[0006] The cartridges on the other hand consist of a
rigid and suitably shaped filtering material.
[0007] Such filtering stations also have specific sys-
tems for cleaning the filtering elements, suitable for in-
tervening periodically to detach the trapped dusts from
the filtering elements.
[0008] A particular type of such cleaning devices con-
templates the injection of a pulse of compressed air inside
the filtering elements by means of the action of valves
that can be operated electrically and which are fitted side
by side on a compressed-air storage tank.
[0009] The injected compressed air acts in the direc-
tion opposite to the normal flow of extracted air to be
cleaned and causes the shaking or vibration of the filter-
ing elements, inducing the precipitation of the dusts de-
posited on the outer surface of the filtering elements
themselves.
[0010] The precipitated dusts are then collected up to
be retrieved or rejected. Different types of pulse valves
exist which differ in terms of operation, size and type of
installation with respect to the compressed-air tank.
[0011] Valves are known, for example, having a
threaded or flanged connection that can be coupled to a
complementary threaded section or to a corresponding
flange respectively made overhanging from the outer sur-
face of the compressed-air tank.
[0012] Also known are so-called "integrated" valves
which, instead of being connected to the tank by means
of a flanged or threaded coupling, cross the tank itself
transversally and are in fact integral with it.
[0013] The integrated valves comprise, in particular, a
valve body which houses the actual valve element, made
up, e.g., of a membrane solenoid valve.
[0014] In particular, the valve body has one or more
openings for letting in the compressed air from the tank
and a compressed-air outlet mouth.
[0015] The valve element is suitable for controlling the
flow of air from the inlet openings towards the outlet

mouth.
[0016] The integrated valves also comprise a com-
pressed-air outlet duct, conventionally known as "shoot-
ing duct", which, once fitted, crosses the tank transver-
sally.
[0017] The shooting duct has a first compressed-air
inlet extremity associable, e.g., by screwing, with the out-
let mouth of the valve body and a second compressed-
air outlet extremity associable with the filtering elements
of the dust abatement system.
[0018] The valve element, therefore, is electrically con-
trolled to carry out the injection of compressed air from
the tank, through the inlet openings on the valve body,
through the first extremity of the shooting duct, as far as
the second extremity and towards the filtering elements.
[0019] The use of such integrated valves has however
a number of drawbacks.
[0020] The compressed-air tank in fact commonly has
an elongated tubular shape with round cross section and
two openings have to be made diametrically opposite on
this to allow fitting the shooting duct of each of the valves.
[0021] The valve is then fastened to the tank by means
of a connection element fitted around the second extrem-
ity of the shooting duct and positioned in contact with the
outer surface of the tank.
[0022] A ring nut that can be screwed onto a threaded
section of the second extremity or the shooting duct then
allows securing the connection element and the valve
body on the tank surface, in correspondence to the open-
ings.
[0023] Suitable seals are placed between the valve
body and the tank and between the connection element
and the tank.
[0024] Once the air is pressurized inside the tank and
during the use of the valve, however, the openings made
produce an imbalance between the pressure forces ap-
plied on the inner surface and the resistance opposed
by the wall of the tank itself.
[0025] Such imbalance results in the out-of-roundness
of the tank section, which is therefore crushed along the
longitudinal axis of the valve, where the openings are
located, and widened along a direction perpendicular to
such axis.
[0026] This out-of-roundness, furthermore, is all the
more accentuated, the more the tank thickness is re-
duced.
[0027] To overcome this drawback, a known method
is to fit a bar inside the tank made of metal or other ma-
terial, with variable section which, once positioned with
its extremities in the proximity of the holes and along the
direction of crushing of the tank, opposes the out-of-
roundness of the tank itself.
[0028] In particular, the metal bar is fastened at one
extremity to the inner surface of the tank by means of a
welding procedure.
[0029] Such welding procedure nevertheless has the
following drawbacks:
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- normally, the room available to work is very little and
the area to be welded is not very accessible and this
often results in imperfect welding, which means work
has to be begun again;

- the welding procedure can produce a lot of splashes
that must be cleaned and this cleaning operation is
difficult and onerous time-wise due to the lack of ac-
cessibility of the welding bead;

- because of the high temperatures reached, the weld-
ing procedure can result in the melting, or in any case
a strong heat alteration, of a portion of the tank, dam-
aging it.

[0030] The main object of the present invention is to
provide a reinforcement device for containment tanks of
a pressurized gas in industrial filter cleaning systems
which permits contrasting the out-of-roundness of the
tank and, at the same time, avoiding welding operations
being made inside the tank itself.
[0031] Another object of the present invention is to pro-
vide a reinforcement device for containment tanks of a
pressurized gas in industrial filter cleaning systems which
permits the use of tanks with walls of less thickness, with
consequent cutting of total costs.
[0032] Another object of the present invention is to pro-
vide a reinforcement device for containment tanks of a
pressurized gas in industrial filter cleaning systems that
allows overcoming the mentioned drawbacks of the state
of the art in the ambit of a simple, rational, easy and
effective to use as well as low cost solution.
[0033] The above objects are achieved by the present
reinforcement device for containment tanks of a pressu-
rized gas in industrial filter cleaning systems character-
ised by the fact that it comprises supporting means as-
sociable with at least one valve device suitable for being
fitted at least partially inside a containment tank of a pres-
surized gas, and at least one reinforcement element as-
sociated with said supporting means and having at least
a first and a second extremity which can be positioned
in proximity of two substantially opposite portions of the
inner surface of said tank.
[0034] Other characteristics and advantages of the
present invention will become more evident from the de-
scription of two preferred, but not sole, embodiments of
a reinforcement device for containment tanks of a pres-
surized gas in industrial filter cleaning systems, illustrated
purely as an example but not limited to the annexed draw-
ings in which:

figure 1 is an axonometric view of a first embodiment
of the device according to the invention fitted on an
industrial filter cleaning system;
figure 2 is an axonometric and exploded view of the
device of figure 1;
figure 3 is an axonometric view of a second embod-
iment of the device according to the invention fitted
on an industrial filter cleaning system;
figure 4 is an axonometric and exploded view of the

device of figure 3.

[0035] With particular reference to such figures, glo-
bally indicated by 1 is a reinforcement device for contain-
ment tanks of a pressurized gas in industrial filter cleaning
systems.
[0036] In particular, by "industrial filter cleaning sys-
tems" is meant conventional-type systems, used in the
industrial field to clean filtering elements suitable for air
treatment.
[0037] Such systems are therefore commonly used
and known and are suitable for periodically operating to
detach trapped dusts from the filtering elements.
[0038] The figures partially show an example of indus-
trial filter cleaning system, indicated altogether by the
reference A, to which has been fitted the reinforcement
device 1 according to the invention in a first embodiment
(figures 1 and 2) and in a second embodiment (figures 3
and 4).
[0039] In particular, the system A comprises a tank B
with elongated tubular shape and round cross section
(only partially visible in the illustrations) suitable for con-
taining a gas under pressure, e.g., compressed air.
[0040] A first and a second opening C and D are made
along the tank B in correspondence to diametrically op-
posite portions to allow fitting a valve device, indicated
altogether by the reference E, usable to inject a pulse of
compressed air inside the filtering elements to be
cleaned.
[0041] The valve device E is preferably of the type of
a so-called "integrated" valve or the like.
[0042] In particular, the valve device E comprises a
valve body F housing the control means for the dispens-
ing of the flow of gas coming from the tank B, consisting,
e.g., of a membrane solenoid valve.
[0043] In particular, the valve body F has one or more
openings G for the inlet of the compressed air from the
tank B and a mouth H for the outlet of the compressed air.
[0044] The membrane solenoid valve inside the valve
body F is suitable for controlling the flow of air from the
openings G towards the mouth H.
[0045] The valve device E also comprises a duct I for
the outlet of the compressed air, conventionally known
as "shooting duct", which, once installed, crosses the
tank B transversally.
[0046] The duct I has a first compressed-air inlet ex-
tremity associable with the mouth H of the valve body,
e.g., by means of the threaded means, and a second
compressed-air outlet extremity protruding from the sec-
ond opening D and which is associable with the filtering
elements of the dust abatement system.
[0047] The valve device E is then electrically controlled
to inject compressed air from the tank B, through the
openings G onto the valve body F, through the first ex-
tremity of the duct I, as far as the second extremity of the
duct I and towards the filtering elements.
[0048] The valve device E is then fastened to the tank
B by means of a connecting element L fitted around the
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second extremity of the duct I and positioned in contact
with the outer surface of the tank itself.
[0049] A ring nut M which can be screwed onto a
threaded section of the second extremity of the duct I
then allows securing the connection element L and the
valve body F to the surface of the tank B, in correspond-
ence to the first and second opening C and D.
[0050] Suitable seals are placed between the valve
body F and the tank B and between the connection ele-
ment L and the tank B to prevent air from escaping.
[0051] The function of the reinforcement device 1 is to
contrast the out-of-roundness of the tank B once the air
inside it is pressurised and during the use of the valve
device E.
[0052] The reinforcement device 1, in particular, com-
prises supporting means associable with the valve device
E, altogether indicated by the reference 2 in the first em-
bodiment of the invention (figures 1 and 2) and by the
reference 2’ in the second embodiment of the invention
(figures 3 and 4).
[0053] The reinforcement device 1 also comprises at
least a reinforcement element 3 with a substantially elon-
gated shape associated integral with the supporting
means 2, 2’ and having a first and a second extremity
positionable in correspondence to two opposite portions
of the inner surface of the tank B, in the proximity of the
first opening C and of the second opening D, respectively.
With particular reference to the first embodiment shown
in the figures 1 and 2, the reinforcement device 1 com-
prises supporting means 2 associable with the valve body
F of the valve device E.
[0054] In particular, the supporting means 2 are com-
posed of a holding element having a ring portion 4 posi-
tionable around a protruding portion N of the valve body
F having the mouth H for the outlet of the compressed air.
[0055] The protruding portion N is fitted through the
first opening C and extends inside the tank B.
[0056] Usefully, the ring portion 4 can be fitted to meas-
ure on the protruding portion N, making the holding ele-
ment 2 integral with the valve body F.
[0057] The holding element 2 also comprises an arm
5 which extends from the ring portion 4 and to which the
reinforcement element 3 is fastened integral. Usefully,
the arm 5 extends overhanging from the ring portion 4
along a direction substantially at right angles with respect
to the longitudinal axis of the valve device 2.
[0058] The reinforcement element 3 is composed of a
bar that can be made of metal material, e.g., aluminium,
or other non-metal material, e.g., synthetic fibres or ther-
moplastic materials.
[0059] The bar 3 is fastened to the free extremity of
the arm 5 and extends along a direction substantially
parallel to the longitudinal axis of the duct I, with the ex-
tremities arranged in correspondence to opposite por-
tions of the inner surface of the tank B, in the proximity
of the first opening C and the second opening D, respec-
tively.
[0060] The reinforcement element 3 can be fastened

to the arm 5 using different methods of known type such
as, e.g., interlocking and welding.
[0061] With particular reference to the second embod-
iment shown in the figures 3 and 4, the reinforcement
device 1 comprises supporting means 2’ associable with
the duct I of the valve device E.
[0062] In particular, the supporting means 2’ are com-
posed of a pair of holding elements, arranged aligned
the one with the other.
[0063] Each holding element 2’ has a ring portion 4’
positionable around a section of the duct I.
[0064] Usefully, the ring portions 4’ can be fitted to
measure on the duct I.
[0065] Each holding element 2’ also comprises a pair
of arms 5’ extending from the ring portion 4’ and to which
are fastened respective reinforcement elements 3. Use-
fully, the arms 5’ extend overhanging from substantially
opposite parts of the ring portion 4’, along a direction
substantially at right angles with respect to the longitudi-
nal axis of the valve device 1.
[0066] The reinforcement elements 3 are composed
of respective bars that can be made of metal material,
e.g., aluminium, or non-metal material, e.g., synthetic fi-
bres or thermoplastic materials.
[0067] Each bar 3 is fastened at two points to the free
extremity of the respective arms 5’ of each of the holding
elements 2’ and extends along a direction substantially
parallel to the longitudinal axis of the duct I, with the ex-
tremities arranged in correspondence to the opposite
portions of the inner surface of the tank B, in the proximity
of the first opening C and of the second opening D, re-
spectively. Each reinforcement element 3 can be fas-
tened to the respective arm 5’ using different methods of
known type such as, e.g., interlocking and welding.
[0068] In both the embodiments of the reinforcement
device 1, therefore, once the system A has been assem-
bled, the bars 3 arrange themselves parallel with the duct
I, with the extremities arranged in correspondence to op-
posite portions of the inner surface of the tank B, in the
proximity of the first opening C and of the second opening
D, respectively.
[0069] It has in practice been ascertained how the de-
scribed invention achieves the proposed objects.
[0070] In particular, the fact is underlined that the re-
inforcement device according to the invention allows con-
trasting the out-of-roundness of the tank and, at the same
time, avoiding welding operations inside the tank itself.
[0071] Furthermore, the reinforcement device accord-
ing to the invention allows using tanks with walls of lower
thickness, with a consequent reduction in the total costs
of building the industrial filter cleaning system.

Claims

1. Reinforcement device (1) for containment tanks of a
pressurized gas in industrial filter cleaning systems,
characterised by the fact that it comprises support-
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ing means (2, 2’) associable with at least one valve
device (E) suitable for being fitted at least partially
inside a containment tank (B) of a pressurized gas,
and at least one reinforcement element (3) associ-
ated with said supporting means (2, 2’) and having
at least a first and a second extremity which can be
positioned in proximity of two substantially opposite
portions of the inner surface of said tank (B).

2. Reinforcement device (1) according to the claim 1,
characterised by the fact that said supporting
means (2) are associable with the valve body (F) of
said valve device (E) suitable for housing the control
means for the dispensing of the gas flow coming from
said tank (B).

3. Reinforcement device (1) according to the claim 1,
characterised by the fact that said supporting
means (2’) are associable with at least a shooting
duct (I) of the compressed air of said valve device (E).

4. Reinforcement device (1) according to one or more
of the preceding claims, characterised by the fact
that said supporting means (2, 2’) comprise at least
a holding element (2, 2’) associable with a section
of said valve device (E).

5. Reinforcement device (1) according to the claim 4,
characterised by the fact that said holding element
(2, 2’) comprises at least a ring portion (4, 4’) which
can be positioned around said section of the valve
device (E).

6. Reinforcement device (1) according to the claim 5,
characterised by the fact that said holding element
(2, 2’) comprises at least an arm (5) which extends
from said ring portion (4, 4’), said reinforcement el-
ement (3) being integrally associated with said arm
(5).

7. Reinforcement device (1) according to the claims 2
and 5, characterised by the fact that said ring por-
tion (4) of the holding element (2) can be positioned
around at least a protruding portion of said valve
body (F).

8. Reinforcement device (1) according to the claims 3
and 5, characterised by the fact that said ring por-
tion (4’) of the holding element (2’) can be positioned
around at least a section of said shooting duct (I).

9. Reinforcement device (1) according to one or more
of the preceding claims, characterised by the fact
that said reinforcement element (3) has a substan-
tially elongated shape.

10. Reinforcement device (1) according to one or more
of the preceding claims, characterised by the fact

that said reinforcement element (3) comprises at
least a bar (3) or the like.

11. Reinforcement device (1) according to one or more
of the preceding claims, characterised by the fact
that it comprises at least two of said reinforcement
elements (3).

12. Reinforcement device (1) according to the claim 11,
characterised by the fact that said two reinforce-
ment elements (3) are substantially parallel to one
another.

13. Reinforcement device (1) according to the claims 6
and 11, characterised by the fact that said holding
element (2’) comprises at least two of said arms (5)
which extend from substantially opposite parts of
said ring portion (4’), said two reinforcement ele-
ments (3) being associated with said arms, respec-
tively (5).
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