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(54) PRESSURE GAS CYLINDER VALVE

(57)  Avalve (1) is described for a cylinder with pres-
surized gas; the cylinder comprises a tank (20) with pres-
surized gas and the valve is configured to seal the pres-
surized gas of the tank. The tank comprises a threaded
opening (22) and the valve comprises an at least partially
threaded connection (133) adapted to couple with the
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threaded opening of the tank. The valve comprises a met-
al ring (3) arranged so as to wind a portion (15) of the
connection of the valve; the metal ring is configured to
damage a portion (26) of the threaded opening of the
tank during the coupling of the valve with the tank.
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Description

[0001] The presentinvention relates to a pressure gas
cylinder valve.

[0002] Cylinders containing pressurized gases, for ex-
ample refrigerant gases and technical gases such as ni-
trogen, carbon dioxide, oxygen, compressed air and ar-
gon, consisting of a gas containment tank closed at the
top by a valve consisting of a hollow body, in which a
sealing plug flows, are known. The valve is screwed with
a male thread to a female thread of the upper opening
of the tank.

[0003] Great care must be taken when making the
valve threads and the upper opening of the tank intended
to be coupled. The manufacturing tolerances are very
tight, having to ensure the sealing of very dangerous gas-
es at high pressures.

[0004] The quality of the threads imposes quality
checks on the extremely rigid components, involving a
non-negligible component waste.

[0005] The new regulations which will come into force
in 2019 will impose the prohibition of re-using the tanks
of the cylinders with pressurized gases, i.e., the cylinders
may no longer be refillable.

[0006] Itisthe object of the presentinvention to provide
a valve for a cylinder with pressurized gas which is dif-
ferent from those known and which allows to comply with
the new regulations coming into force in 2019.

[0007] In accordance with the invention, such objectis
achieved by means of a valve for a cylinder with pressu-
rized gas, said cylinder comprising a tank with pressu-
rized gas and said valve being configured to seal the
pressurized gas of the tank, said tank comprising a
threaded opening and said valve comprising an at least
partially threaded connection adapted to couple with the
threaded opening of the tank, characterized in that it com-
prises a metal ring arranged so as to wind a portion of
the valve connection, said metal ring being configured to
damage a portion of the threaded opening of the tank
during the coupling of the valve with the tank.

[0008] These and other features of the present inven-
tion will become more apparent from the following de-
tailed description of a practical embodiment thereof,
shown for non-limiting purposes, in the accompanying
drawings, in which:

Figure 1is a partial vertical sectional view of a known
valve for a cylinder with pressurized gas;

Figure 2is a partial vertical sectional view of a known
tank for a cylinder with pressurized gas;

Figure 3 is a vertical sectional view of the upper part
of the tank of Figure 2;

Figure 4 is a partial vertical sectional view of a valve
for a cylinder with pressurized gas in accordance
with an embodiment of the present invention;
Figure 5is a partial vertical sectional view of the valve
of Figure 4 applied to the tank of Figures 2 and 3;
Figure 6 is a partially sectional front view of a valve
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for a cylinder with pressurized gas in accordance
with a variant of the embodiment of the present in-
vention;

Figure 7 is a partial vertical sectional view of the valve
of Figure 6 applied to the tank of Figures 2 and 3.
Figure 1 shows a known valve 10 for a cylinder with
pressurized gas;

the valve has a hollow body 11 comprising a plug 12
and a threaded part or threaded connection 13, of
the cylindrical type, for the coupling with a tank 20
shown in Figures 2 and 3.

[0009] The tank 20 is filled with pressurized gases, for
example refrigerant gases and technical gases such as
nitrogen, carbon dioxide, oxygen, compressed air and
argon (class 2), in particular gases with classification
code ADR 1A - 2A - IF - 2F. The tank 20 has a lower cap
shell 23, a cylindrical part 24 and an upper cap shell 21
(better shown in Figure 3) provided with a threaded open-
ing 22, preferably with a conical thread, adapted to re-
ceive the threaded part 13 of the valve 10.

[0010] When the valve 10 is coupled with the tank 20,
the plug 12 regulates the possible passage of gas re-
quested by the external user. The valve 10 is usually
sealed; if the plug 12 is pressed downwards, gas comes
out. Usually, the actuation occurs by means of an external
operating body (not shown) of the plug 12 coupled with
the valve 10 by means of coupling portions 14 placed on
the valve head.

[0011] The tank 20 is preferably filled with gas with a
pressure of 163 bar and with an operating temperature
preferably of between -20°C and 60°C, preferably with a
burst pressure of at least 260 bar. Preferably, the cylin-
drical wall of the part 24 has a thickness of at least 2.5
mm. Preferably the shells 21 and 23 have a diameter of
102 mm and a thickness of 2 mm.

[0012] Thevalve 10is preferably made of standardized
steel as well as of brass, as is the common practice. The
tank 20 is preferably made of carbon steel or of aluminum.
[0013] Figure 4 shows a valve 1 for a cylinder 5 with
pressurized gas in accordance with an embodiment of
the present invention. The valve 1 comprises some ele-
ments of the valve 10, i.e., it has a hollow body 11 com-
prising a plug 12; the valve 1 comprises an at least par-
tially threaded part or connection 133, of the cylindrical
type, for the coupling with the tank 20 shown in Figures
2 and 3. The valve 1 is preferably made of standardized
steel as well as of brass, as is the common practice.
[0014] The valve 1 also comprises a metal ring 3, pref-
erably made of hard metal and still preferably made of
stainless steel or carbon steel, arranged so as to wind a
portion 15 of the at least partially threaded connection
133. Preferably, the portion 15 is a predefined seat for
the ring 3 in which the ring is maintained and in this case
the portion 15 is non-threaded; alternatively, the portion
15 may also be threaded, the ring 3 is wound on the
portion 15 and the connection 133 is completely thread-
ed. The inner surface of the ring 3 is in contact with the
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portion 15 of the connection 133. Preferably, the ring 3
has a frustoconical shape and has a lower annular end
31 with a smaller diameter with respect to the diameter
of the upper annular end 32; alternatively, the ring 3 may
only have a bevel in the lower annular end 31 thereof.
Preferably, the ring 3 has a height of about 1-2 mm.
[0015] Preferably, the portion 15 is an upper portion of
the connection 133, i.e., the portion of the connection
133 which is adjacent to the body 11 of the valve 1.
[0016] The valve 1 is adapted to couple with the tank
20 of Figures 2 and 3 to seal the pressurized gas inside
the tank 20; the combination of the valve 1 and the tank
20 form the cylinder 5 of pressurized gas.

[0017] Thevalve 1iscoupled with the tank 20 by screw-
ing the connection 133 onto the threaded opening 22 of
the tank 20. The screwing of the threaded part of the
connection 133 onto the threaded opening 22 usually
continues until the remaining part to be screwed is the
portion 15 provided with the ring 3 on the outside.
[0018] The frustoconical shape of the ring 3 allows the
entrance of the ring 3 into the opening 22. By forcing the
further screwing of the connection 133 into the opening
22 a portion 26 of the threaded opening 22 of the tank is
damaged, in particular the upper portion of the threaded
opening 22 of the tank, as shown in Figure 5.

[0019] The damage to the portion 26 of the threaded
opening 22 of the tank is irreparable and makes the tank
20 no longer reusable since it will no longer be possible
to screw another sealing valve onto the threaded opening
22 of the tank; the portion 26 comprises at least 2 or 3
threads of the opening 22.

[0020] When the valve 1 is coupled with the tank 20,
the plug 12 regulates the possible passage of gas re-
quested by the external user. The valve 1 is usually
sealed; if the plug 12 is pressed downwards, gas comes
out. Usually, the actuation occurs by means of an external
operating body (not shown) of the plug 12 coupled with
the valve 1 by means of the coupling portions 14 placed
on the valve head.

[0021] Figure 6 shows a valve 1 for a cylinder 5 with
pressurized gas in accordance with a variant of the em-
bodiment of the present invention. The valve 1 of Figure
6 differs from the valve 1 of Figure 4 only by the different
shape of the ring 3, which, in such case, has a tubular
shape with a full circular section, and by the semicircular
conformation of the seat or portion 15 of the annular type
suitable for housing the ring 3 with a tubular shape and
a circular section; preferably, the ring 3 is made of stain-
less steel.

[0022] The seat 15 is an annular portion of the upper
part of the connection 133. In particular, the annular por-
tion 15 is arranged above the threaded part of the con-
nection 133 in the path from the body 11 of the valve to
the end of the connection 133 which represents the lower
end 134 of the valve 1.

[0023] The ring 3 is arranged in the seat 15 so that it
may not be pulled out from the seat 15 itself.

[0024] The valve 1 is adapted to couple with the tank
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20 of Figures 2 and 3 to seal the pressurized gas inside
the tank 20; the combination of the valve 1 and the tank
20 forms the cylinder 5 of pressurized gas.

[0025] The valve 1 is coupled with the tank 20 by
means of screwing the connection 133 onto the threaded
opening 22 of the upper shell 21 of the tank 20 which is
adapted to receive the connection 133. The screwing of
the threaded part of the connection 133 onto the threaded
opening 22 usually continues until the remaining part to
be screwed is the portion 15 provided with the ring 3 on
the outside.

[0026] Byforcingthe further screwing ofthe connection
133 into the opening 22 the portion 26 of the threaded
opening 22 of the tank is damaged, in particular the upper
portion of the threaded opening 22 of the tank, as shown
in Figure 7.

[0027] The damage to the portion 26 of the threaded
opening 22 of the tank is irreparable and makes the tank
20 no longer reusable since it will no longer be possible
to screw another sealing valve onto the threaded opening
22 of the tank; the portion 26 comprises at least 2 or 3
threads of the opening 22.

[0028] Preferably, the tank 20 has an upper ring bevel
28 before the threaded opening 22 to facilitate the en-
trance of the connection 133 into the opening 22.

Claims

1. A valve (1) for a cylinder with pressurized gas, said
cylinder comprising a tank (20) with pressurized gas
and said valve being configured to seal the pressu-
rized gas of the tank, said tank comprising a threaded
opening (22) and said valve comprising an at least
partially threaded connection (133) adapted to cou-
ple with the threaded opening of the tank, charac-
terized in that it comprises a metal ring (3) arranged
so as to wind a portion (15) of the connection of the
valve, said metal ring being configured to damage a
portion (26) of the threaded opening of the tank dur-
ing the coupling of the valve with the tank.

2. A valve according to claim 1, characterized in that
said metal ring is arranged so as to wind the upper
portion of the at least partially threaded connection
of the valve to damage the upper portion of the
threaded opening of the tank during the coupling of
the valve with the tank.

3. Avalve according to claim 1, characterized in that
said metal ring is made of stainless steel.

4. A valve according to claim 1, characterized in that
said metal ring is made of carbon steel.

5. A valve according to claim 1, characterized in that
said metal ring has a frustoconical shape and has a
lower annular end (31) with a diameter smaller with
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respect to the upper annular end (32).

Avalve according to any one of the preceding claims,
characterized in that said portion of said at least
partially threaded connection is a non-threaded por-
tion and represents a seat for said metal ring.

Avalve according to any one of the preceding claims,
characterized in that said portion of said connection
is a threaded portion and said connection is com-
pletely threaded.

A cylinder (5) for pressurized gas comprising a tank
(20) with pressurized gas and a sealing valve (1),
characterized in that said valve is defined as in any
of the preceding claims.

A valve according to claim 1, characterized in that
said metal ring has a tubular shape with a circular
cross-section.

A valve according to claims 6 and 9, characterized
in that said seat (15) for said metal ring is an annular
portion with a semicircular conformation of said con-
nection (133) said seat adapted to receive said metal
ring (3) with a tubular shape and circular cross-sec-
tion.

A cylinder (5) for pressurized gas comprising a tank
(20) with pressurized gas and a sealing valve (1),
characterized in that said valve is defined as in any
one of claims 9 to 10.
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