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(57)  The invention relates to a safety valve (10) of a
gas bottle (1); the valve (10) is made entirely of an elas-
tically deformable material, has a longitudinal axis (A)
and comprises a fixed part (11) and a movable part (12)
both being together a single component; the fixed part
(11) comprises an annular flange (13)fixable to the inside
of the bottle (1) around a pierceable portion (4) thereof;
the movable part (12) extends in a cantilever fashion from
the flange (13) and comprises a sealing portion (14) ar-
ranged in a radially innermost position with respect to the
flange (13) and elastically loaded between a normal seal-
ing condition, wherein it is elastically loaded in afirst axial
direction (R) against a wall (3) of the bottle (1) around
the pierceable portion (4), and a condition of opening,
obtained by means of an external thrust in a second di-
rection (T) along said axis (A), opposite to said first di-
rection (R); the movable part (12) further comprises a
plurality of petals (15) equally spaced angularly from one
anotheraround the axis (A), delimiting respective through
windows (16) between one another and connecting the
flange (13) to the sealing portion (14).

SAFETY VALVE FOR A GAS BOTTLE AND GAS BOTTLE INCLUDING SUCH VALVE
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This patent application claims priority from ltal-
ian patent application no. 102018000009658 filed on
22/10/2018.

TECHNICAL FIELD

[0002] The presentinvention relates to a leakage-lim-
iter or safety valve for a gas bottle, in particular for a
portable gas bottle and preferably designed to be used
to supply gas to an external user device, such as barbe-
cues, stoves, lamps and similar devices.

[0003] The presentinvention also relates to a gas bot-
tleincluding this valve for limiting outflows of gas following
the disconnection of the bottle itself, when not yet empty,
from the external user device.

BACKGROUND ART

[0004] Gas bottles of the type indicated above are
known, essentially comprising:

- a sealed container, filled with pressurised gas, for
example butane gas or a mixture of butane and pro-
pane gas, and provided, on its upper wall, with a
pierceable portion for allowing the supply of gas to
the external user device; and

- a leakage-limiter or safety valve positioned inside
the container so as to at least limit the outflow of gas
in the case in which the pierceable portion has been
pierced and the bottle itself is not connected to the
external user device.

[0005] In particular, the valve is usually fixed inside the
container of the bottle by means of a support structure
wedged between the upper wall of the container itself
and its lateral wall, on which it rests at a specific internal
annular shoulder. This solutionis somewhatcomplex and
above all costly in relation to the total cost for marketing
bottles of this type.

[0006] Therefore the need to find alternative valve fix-
ing systems, which are simpler and less costly than those
currently available, is keenly felt.

[0007] WO 2015/092447 discloses a safety valve for
a gas bottle fixed, by means of an adhesive substance
or by means of a support frame, around the pierceable
portion of the upper wall of the container of the gas bottle.
[0008] In particular, the valve is made entirely of an
elastically flexible material and comprises a fixed part,
connected in one piece, in use, to the upper wall of the
container with the exception of a plurality of gas passag-
es, and a cap-like movable part, which is normally con-
cave towards the pierceable portion of the container and
is thrust downwards, in use, by a portion of the external
user device after piercing of the pierceable portion of the
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gas bottle so as to widen the gas passages.

[0009] In the case of detachment of the external user
device from the bottle, the movable part, thrust by the
pressure of the gas, tends to bend upwards changing its
concavity into convexity and closing the hole made in the
pierceable portion of the bottle. However, it has been
found that the pressure of the gas inside the container
of the bottle is not generally sufficient to cause the mov-
able part to obstruct the hole of the pierceable portion,
as the movement required of the movable part is consid-
erable.

DISCLOSURE OF INVENTION

[0010] Therefore, the object of the presentinvention is
to make a safety valve for a gas bottle, which satisfies
the aforesaid requirements and at the same time over-
comes the drawbacks of the prior art solutions specified
above, in particular allowing, in use, an effective and re-
liable closing of the bottle following the detachment of
the external user device.

[0011] The aforesaid object is achieved by the present
invention, as it relates to a safety valve for a gas bottle,
as defined in claim 1.

[0012] The presentinvention also relates to a gas bot-
tle as defined in claim 9.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Forabetter understanding of the presentinven-
tion, a preferred embodiment thereof is described below,
purely by way of non-limiting example and with reference
to the accompanying drawings, wherein:

- Fig. 1illustrates, in a partial cross-sectional perspec-
tive view, a gas bottle provided with a safety valve
made according to the dictates of the present inven-
tion;

- Figs. 2 and 3 are perspective views, on an enlarged
scale and from opposite sides, of the safety valve of
Fig. 1; and

- Figs. 4, 5 and 6 illustrate, on an enlarged scale, a
detail of the bottle of Fig. 1, in three different oper-
ating configurations.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] With reference to Fig. 1, the reference numeral
1 indicates as a whole a gas bottle comprising a sealed
container 2 filled with pressurised gas, preferably butane
gas or a mixture of butane and propane gas, and provid-
ed, onits wall 3, for example upper wall, with a pierceable
portion 4 (also visible in Figs. 4, 5 and 6) for allowing the
supply of gas to an external user device 5 (known and
illustrated schematically in Fig. 5), for example barbe-
cues, stoves or lamps.

[0015] As can be seen in Fig. 1, the container 2 pref-
erably has a more or less cylindrical configuration having
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an axis A. More precisely, the container 2 is delimited,
as well as by the upper wall 3, having a circular profile,
by a lower wall 6, substantially disc-shaped, and by a
more or less cylindrical lateral wall 7.

[0016] The upper wall 3 is slightly convex outwardly
and has a central circular impression, convex towards
the inside of the container 2 and defining the pierceable
portion 4.

[0017] The bottle 1 further comprises a leakage-limiter
or safety valve 10 (visible in all of the accompanying fig-
ures), made according to the dictates of the present in-
vention and positioned inside the container 2 so as to
limit at least the outflow of gas in the case in which the
pierceable portion 4 has been pierced and the bottle 1
itself is not connected to the user device 5.

[0018] The valve 10 is fixed, solely by means of an
adhesive substance (not visible in the accompanying fig-
ures), to the wall 3 of the container 2 around the pierce-
able portion 4.

[0019] Itshould be noted that in the present description
and in the claims the term "around" is used both to indi-
cate the peripheral edge of the pierceable portion 4 and
the annular area immediately surrounding the pierceable
portion 4 itself.

[0020] In the embodiment illustrated in Fig. 1, the ad-
hesive substance is applied around the pierceable por-
tion 4 and is interposed between the valve 10 and the
wall 3. Preferably, the adhesive substance is applied to
several points spaced from each other.

[0021] The adhesive substance used is preferably an
acrylic glue that, following various experiments conduct-
ed by the Applicant, has proved suitable to create a par-
ticularly long-lasting connection in the dry environment
defined by the butane gas or by the mixture of butane
and propane gas.

[0022] The valve 10 is made entirely of an elastically
deformable material, such as rubber, and is fixed to the
container 2 with its central axis coaxial to the axis A (Figs.
1,4, 5 and 6).

[0023] The following description of the valve 10 will be
made, for reasons of simplicity and clarity, with reference
to the position of mounting of the valve 10 itself inside
the container 2, but this should not be considered as lim-
iting.

[0024] Withreferencetothe accompanyingfigures, the
valve 10 comprises a fixed part 11 and a movable part
12 both being together a single component.

[0025] The fixed part 11 comprises an annular flange
13 with an axis A fixed in use to the inside of the container
2 around the pierceable portion 4. In the example illus-
trated, the flange 13 extends substantially along a plane
orthogonal to the axis A.

[0026] The movable part 12 of the valve 10 extends in
a cantilever fashion from the flange 13 and is elastically
mobile with respect thereto along the axis A.

[0027] Advantageously, the movable part 12 compris-
es a sealing portion 14, which is arranged in a radially
innermost position with respect to the flange 13 with ref-
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erence to the axis A and is elastically loaded in a first
direction R along the axis A itself for cooperating, in use,
againstthe wall 3 of the container 2 around the pierceable
portion 4 so as to define a normal sealing condition (Figs.
1, 4 and 6), wherein at least the outflow of gas towards
the pierceable portion 4 itselfis limited; the sealing portion
14 is also movable, in use, by the action of an external
thrust, exerted in this case by the user device 5, in a
second direction T along the axis A, opposite to the di-
rection R, to define a condition of opening (Fig. 5), where-
in the sealing portion 14 itself is axially spaced from the
wall 3.

[0028] The movable part 12 further comprises a plu-
rality of petals 15 equally spaced angularly from one an-
other around the axis A, delimiting respective through
windows 16 between one another and connecting the
flange 13 to the sealing portion 14.

[0029] In particular, the sealing portion 14 comprises
a solid central region 18, in the embodiment illustrated
consisting of a flat disc orthogonal to the axis A, and a
tubularelement 19 protruding in a cantilever fashion from
the periphery of the central region 18 along the axis A
and configured to cooperate in contact, at its free end
portion 20, with the wall 3 of the container 2.

[0030] It should be noted that, in the present descrip-
tion and in the claims, the terms "annular" and "tubular"
are intended in their broadest sense, i.e., to designate
endless elements or portions, not necessarily circular but
also oval, polygonal, etc.

[0031] Ascanbe seenin particularin Figs. 4 to 6, each
petal 15 and the portion of the flange 13 on which this
petal 15rests, have, as awhole, a substantially S-shaped
configurationin a cross-section taken along a plane pass-
ing through the axis (A) .

[0032] In practice, each petal 15 extends starting from
an area of the sealing portion 14, which is spaced from
the free end portion 20 along the axis A.

[0033] In detail, each petal 15 connects a peripheral
edge 21 of the central region 18 with a peripheral radially
innermost edge 22 of the flange 13.

[0034] Each petal 15 further comprises an end section
23, protruding in a cantilever fashion from the opposite
side of the central region 18 with respect to the tubular
element 19 and having a curvilinear configuration, and a
substantially rectilinear main section 24, having an ob-
lique trend with respect to the axis A.

[0035] Inuse,thebottle 1 mustbe pierced atthe pierce-
able portion 4 to be able to supply the user device 5 with
gas; this device has a tubular end spout 8 that penetrates
inside the container 2 after piercing and has a thrust ac-
tion along the axis A in the direction T on the central
region 18 of the valve 10. In this way, the movable part
12 translates along the axis A towards the inside of the
container 2 in the direction T causing the detachment of
the free end portion 20 of the tubular element 19 from
the wall 3; at the same time, the petals 15 tend to open
with respect to one another widening the windows 16.
The gas inside the container 2 can then flow towards the
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tubular spout 8 of the user device 5 passing first through
the windows 16 and then into the space between the free
end portion 20 of the tubular element 19 and the wall 3.
[0036] In the case in which the container 2, already
pierced but still at least partially full of gas, is detached
from the user device 5, the valve 10 allows to at least
limit the outflow of gas from the bottle 1.

[0037] Infact,inthis case the movable part 12, nolong-
er maintained in the condition of opening by the tubular
spout 8, returns towards the wall 3 along the direction R
by the effect of its elasticity and under the thrust of the
residual pressure of the gas inside the container 2, great-
er with respect to the atmospheric pressure.

[0038] From an examination of the characteristics of
the valve 10 and of the bottle 1, made according to the
present invention, the advantages that can be obtained
therewith are evident.

[0039] In particular, the fixing of the valve 10 to the
upper wall 3 of the container 2 of the bottle 1 can take
place through the simple application of traces of adhesive
substance on the flange 13, without the need for addi-
tional devices to be inserted inside the container 2 itself.
Moreover, as the gas sealing function is implemented by
the tubular element 19, arranged in a radially innermost
position with respect to the flange 13 with respect to the
axis A, it is not necessary to apply an endless ring of
adhesive substance on the flange 13 itself.

[0040] Finally, due to the structure of the valve 10, the
passing from the condition of opening to the normal seal-
ing condition requires a small movement of the movable
part 12, and in particular of the tubular element 19, along
the axis A; as this small movement can be guaranteed
solely by the intrinsic elasticity of the material forming the
movable part 12, the presence of a residual pressure
inside the container 2, greater than the atmospheric pres-
sure, has the sole effect of furthermore increasing the
effectiveness of the seal.

[0041] Therefore, in the case of detachment of the bot-
tle 1 from the user device 5 when it is still full, the valve
10, is able to effectively and reliably control the outflow
of the residual gas from the container 2.

[0042] Itis clear that modifications and variants can be
made to the valve 10 and to the bottle 1 described and
illustrated herein without departing from the scope de-
fined by the claims.

Claims

1. A safety valve (10) for a gas bottle (1) designed to
feed an external user device (5), said valve (10) be-
ing made entirely of an elastically deformable mate-
rial, having a longitudinal axis (A) and comprising a
fixed part (11) and a movable part (12) both being
together a single component; said fixed part (11)
comprising an annular flange (13) fixable to the in-
side of said gas bottle (1) around a pierceable portion
(4) of the same; said movable part (12) extending in
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a cantilever fashion from said flange (13) and being
elastically mobile in respect thereto along the said
axis (A); characterised in that said movable part
(12) comprises:

- a sealing portion (14) arranged in a radially
innermost position in respect to said flange (13),
elastically loaded in a first direction (R) along
said axis (A) for cooperating, in use, against a
wall (3) of said gas bottle (1) around said pierce-
able portion (4) so as to define a normal sealing
condition, wherein at least the outflow of gas to-
wards the pierceable portion (14)itself is limited,
and movable, in use, upon the action of external
thrusts, in a second direction (T) along said axis
(A), opposite to said first direction (R), to define
a condition of opening, wherein said sealing por-
tion (14) is axially spaced from said wall (3) of
said gas bottle (1); and

- a plurality of petals (15) equally spaced angu-
larly from one another around said axis (A), de-
limiting respective through windows (16) be-
tween one another and connecting said flange
(13) to said sealing portion (14).

The valve according to claim 1, wherein said sealing
portion (14) comprises a solid central region (18) and
atubular element (19) protruding in a cantilever fash-
ion from said central region (18) along said axis (A)
and configured to cooperate, at its free end portion
(20), with said wall (3) of said container (2).

The valve according to claim 2, wherein each of said
petals (15) and a flange portion (13) on which said
petal (15) rests, have, in a cross section taken along
a plane passing by said axis (A), a substantially S-
shaped configuration.

The valve according to claim 2 or 3, wherein each
of said petals (15) extends from an area of said seal-
ing portion (14), which is spaced from said free end
portion (20) along said axis (A).

The valve according to any one of the claims 2 to 4,
wherein each of said petals (15) connects a periph-
eral edge (21) of said central region (18) to said
flange (13).

The valve according to claim 5, wherein each of said
petals (15) protrudes from a peripheral radially in-
nermost edge (22) of said flange (13).

The valve according to claim 6, wherein each of said
petals (15) comprises an end section (23) protruding
in a cantilever fashion from the opposite side of said
central region (18) in respect to said tubular element
(19).
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8. The valve according to claim 7, wherein said end
section (23) of each of said petals (15) has a curvi-
linear configuration, preferably U-shaped in its posi-
tion of use (figures 1, 4, 5 and 6), and converges in
a main section (24) of the petal (15) itself, havingan %
oblique trend in respect to said axis (A).

9. A gas bottle (1) comprising:

- a sealed container (2), filled with said gas and 70
provided, onits wall (3), with a pierceable portion

(4) for allowing the supply of gas to an external
user device (5); and

- a safety valve (10) made according to any one

of the preceding claims and positioned inside 75
said container (2) so as to at least limit the out-
flow of gas towards said pierceable position (4)
when said container (2) is not connected to said
user device (5);

wherein said flange (13) of said valve (10) is 20
fixed to said wall (3) of said container (2) around

said pierceable portion (4) ; and

wherein said sealing portion (14) is elastically
loaded in said first direction (R) against said wall

(3) around said pierceable portion (4) for defin- 25
ing said normal sealing condition, and is mova-

ble to the opening position due to the effect of a
thrust action exerted by said user device (5) in
said second direction (T).

30
10. The gas bottle according to claim 9, wherein said
flange (13) is fixed to said wall (3) of said container
(2) solely by means of an adhesive substance, in
particular applied in several points spaced from each
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