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Gas supply device

The present invention relates to a device for supplying gas.

The invention relates more particularly to a device for supplying gas
comprising a support frame housing a plurality of pressurized-gas cylinders
connected to a fluid circuit for withdrawing from or filling the cylinders, said circuit
comprising a first connection end connected to the cylinders via a first isolation
valve to allow filing of and withdrawing from the cylinders and a second
connection end which is distinct and is connected to the cylinders via a second
isolation valve and a pressure regulator so as to allow fluid to be withdrawn, the
support frame comprising, on one of its faces, an interface panel comprising at
least one opening providing a user access to the circuit.

The invention notably relates to gas supply devices sometimes referred to
as “frames”.

Such a device is described for example in documents DE20103682U1,
GB2007348 A1 or DE102011014065 A1.

Such devices generally use an array of cylinders storing gas at high
pressures, for example 200 bar, 300 bar or above.

These devices need to meet various, and often conflicting, requirements, for
example: a cylinder filling circuit compatible with high flow rates and pressures and
allowing satisfactory mixing of gas (in terms of homogeneity and/or filling time in
particular), a withdrawing circuit that offers safety of use for the user, ergonomic
use and prevents incorrect handling.

One object of the present invention is to alleviate all or some of the prior art
disadvantages listed above.

To this end, the device for supplying gas according to the invention, in other
respects in accordance with the generic definition given thereof in the above
preamble, is essentially characterized in that the device comprises a control
member for manually operating the second isolation valve and comprising a
pivoting lever, and in that the interface panel comprises a slot providing access to
the lever, said lever being mobile through the slot between a first position in which
the lever is situated in the plane of the interface panel or set back therefrom within

the frame volume and a second position in which at least part of the lever projects
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with respect to the interface panel toward the outside of the frame and through the
slot.

Moreover, some embodiments of the invention may include one or more of
the following features:

- the lever comprises a body in the overall form of a rod the free end of
which has a head that is enlarged in comparison with the rest of the body, and in
that, in its second position, the head of the lever projects with respect to the
interface panel through the siot,

- the slot has an overall shape corresponding to the shape of the outline of
the lever,

- the device comprises a guarantee seal which, in a first configuration, has a
first end fixed to the panel and a second end fixed to the lever placed in its first
position, the seal in its first configuration forming an end stop preventing the lever
from moving from the first to its second position, the seal comprising a rupture
zone configured for manually placing the seal in a second configuration in which
the connection attaching the seal to the interface panel and/or to the lever is
broken,

- the seal has the form of a flat tab and comprises an end for grasping,

- the lever comprises a zone of weakness such as a local reduction in
thickness to make it easier to break in the event of a knock and to limit the force
transmitted to the second valve,

- the first connection end comprises a filling coupling situated facing the
interface panel, said panel comprising a first opening for accessing the first
connection end,

- the device comprises a mobile cover for opening or closing the first
opening,

- the second connection end comprises a withdrawing coupling situated
facing the interface panel, said panel comprising a second opening for accessing
the second connection end,

- the circuit comprises a pressure gauge situated facing the interface panel,
said panel comprising a third opening for accessing the pressure gauge.

The invention may also relate to any alternative device or method including

any combination of the features listed hereinabove or hereinbelow.
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Other specifics and advantages will become apparent from reading the
description hereinafter, given with reference to the figures in which:

- figure 1 is a schematic and partial view illustrating the structure of one
possible embodiment of the invention,

- figure 2 is a perspective view from above of one possible embodiment of
the device according to the invention,

- figure 3 is a perspective view of a detail of figure 3 notably illustrating a
valve of the device,

- figure 4 is a schematic and partial perspective view illustrating a detail of
the front face of the device of figure 2 in a first configuration of use,

- figure 5 is a view similar to that of figure 4 in a second configuration of
use,

- figure 6 is a view similar to that of figure 4 in a third configuration of use,

- figure 7 is a perspective view of a detail of the front face of the device of
figure 3 in a fourth configuration of use,

- figure 8 depicts two perspective views of a detail of the front face of the
device of figure 7 illustrating an opening in an interface panel in two distinct access
configurations respectively.

The gas supply device 1 illustrated in figures 1 to 3 comprises in the
conventional way a support frame 2 comprising, for example, a parallelepipedal
framework housing a plurality of pressurized-fluid cylinders 3.

For example, the cylinders 3 are arranged in an array vertically on a bottom
(sixteen cylinders 3 in this nonlimiting example). The orifices of the cylinders 3 are
connected to a fluid circuit 4, 5 for withdrawing from or filling the cylinders 3.

The circuit 4, 5 comprises a first connection end 6 connected to the
cylinders 3 via a first isolation valve 7 to allow filling of and withdrawing from the
cylinders 3. The circuit comprises a distinct second connection end 8 connected to
the orifices of the cylinders 3 via a second isolation valve 9 and a pressure
regulator 10.

As illustrated by way of example in figure 1, the regulator 10 and the
isolation valve 9 are arranged in series in that order between the cylinders 3 and
the second connection end 8. Of course, it is possible to plan to position the

second isolation valve 9 upstream of the regulator 10 (namely between the



10

15

20

25

30

cylinders 3 and the regulator 10). The second connection end 8 is there to allow
fluid to be withdrawn.

The support frame 2 comprises on one of its faces, referred to as the “front
face”, an interface panel 20 for a user and comprising at least one opening for
accessing the circuit 4, 5.

The device comprises a control member 16 for manual operation of the
second isolation valve 9 comprising a pivoting lever. For example, although this is
nonlimiting, the control lever 16 and its associated valve may have all or some of
the features of the devices described in the documents FR2735209A1,
FR2828922A1 or FR2970314A1.

In addition, the interface panel 20 comprises a slot 21 for accessing the
lever 16. The lever 16 can rotate at one of its ends on a valve body or tap body.
The lever 16 is notably able to move through the slot 21 between a first position in
which the lever 16 is situated in the plane of the interface panel 20 or set back
therefrom within the volume of the frame 2 (cf. figures 5 and 7) and a second
position in which at least part of the lever 16 projects with respect to the interface
panel 20 toward the outside of the frame 2 and through the slot 21 (cf. figure 6).

What that means to say is that, in its first position, the lever 16 can be in the
plane of the interface panel 20 or set back therefrom inside the volume of the
frame 2. In its second position, the terminal end at least of the lever 16 projects
with respect to the panel 20 toward the outside of the frame 2.

The first position preferably corresponds to a command to close the first
isolation valve 7 whereas in the second position, the lever commands the opening
of the first isolation valve 7.

This configuration provides the user with visual information regarding the
open/closed status of the isolation valve 9 (visible from a distance of several
meters).

As illustrated in figure 3, the lever 16 may have the overall form of a rod (in
figure 3 the lever has been depicted in two, respectively down and up, extreme
positions simultaneously). As an alternative, and as illustrated in figures 4 to 7, the
lever 16 may comprise a body with the overall form of a rod the free end of which
comprises a head that is enlarged with respect to the rest of the body. Thus, in its

second position, the head of the lever 16 projects with respect to the interface
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panel 20 through the slot 21. For example, the head of the lever 16 has the form of
a ring which, at its center, may comprise crossed ribs.

Of course, the lever 16 may have any other suitable shape.

For preference, the siot 21 has an overall shape corresponding to the shape
of the outline of the lever 16 (with, for example, a clearance of a few millimeters or
centimeters between the edge of the lever 16 and the edge of the slot 21.

As illustrated in figure 4, when the lever 16 is in its first position, for example
when the device is delivered, a guarantee seal 22 may be provided to guarantee
that the device has not been used after the filling of the cylinders 3.

The guarantee seal 22 has, for example, the form of a flat tab and
comprises an end for manual grasping.

In its first configuration corresponding to figure 4 (seal 22 not removed), a
first end of the seal 22 is fixed to the panel 20 at the slot 21 and a second end of
the seal is fixed to the lever 16 situated in its first position. In this first
configuration, the seal 22 forms a mechanical end stop preventing the lever 16
from moving from the first to its second position.

The seal 22 is fixed to the panel 20 and to the lever by elastic deformation
or bonding or any other appropriate manner.

The seal 22 may comprise a rupture zone configured to place the seal 22
manually in a removed second configuration in which the connection attaching the
seal 22 to the interface panel 20 and/or to the lever 16 is broken. What that means
to say is that in its second configuration, the lever 16 can be moved. For
preference, removal of the seal 22 brings about irreversible disruption of the
integrity thereof. What that means to say is that the seal 22 is broken and can no
longer be positioned back in the first configuration.

Advantageously, the lever 16 may comprise a zone of weakness such as a
local reduction in thickness to make it easier to break in the event of a knock and
to limit the force transmitted to the second valve 9 (notably in the event that the
lever is in its second position).

This zone of weakness of the lever 16 may notably allow the lever 16 to
break in the event of a lateral impact when the corresponding valve 9 is open,
without affecting the integrity of the device. After breakage, the lever 16 may
maintain a residual length that allows it to be manipulated in downgraded mode

(by hand or using a tool).
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As visible in figures 4 to 7, the first connection end 6 preferably comprises a
filling coupling situated facing the interface panel 20 and this panel 20 comprises a
first access opening 23 dedicated to the first connection end 6.

Likewise, the second connection end 8 may have a withdrawing coupling 18
situated facing a second opening 24 of the panel 20. This withdrawing coupling is
intended to accept a complementary coupling of a withdrawing hose 17 (cf. figures
4 to 6).

The panel 20 may comprise at least one mobile cover 27 (for example a
sliding or pivoting cover) to allow access to the first connection end 6 or second
connection end 8 to be opened (cf. figures 4, 5, 6 and the right-hand part of figure
8) or closed (cf. figure 7 and the left-hand part of figure 8) in the manner of a
window.

The circuit preferably comprises a pressure gauge 26 which can be situated
facing a third opening 25 of the panel 20.

As illustrated by way of example in figure 1, the circuit 4, 5 may comprise,
positioned in series between the pressure regulator 10 and the second connection
end 8, a safety relief valve 11 opening to the atmosphere when subjected to a
pressure higher than a determined threshold. As illustrated in figure 1, the relief
valve 11 is positioned downstream of the second isolation valve 9, which means to
say between the second isolation valve 9 and the second end 8. Of course, as an
alternative, this relief valve 11 could be positioned between the regulator 10 and
the second isolation valve 9.

The safety relief valve 11 is rated for example to open a gas passage to the
atmosphere when subjected to a threshold pressure of between 50 and 310 bar
(or 4500 psi) and preferably of between 150 and 200 bar.

it will therefore be readily understood that the device, while being of a
simple and inexpensive structure, allows the user easily to identify the various
components and interfaces (couplings, valves, etc.) and to use these very
ergonomically and with a high level of safety.

In particular, the interface panel 20 may clearly separate the filling and
withdrawing parts of the circuit. This makes it possible to limit the risk of confusion
in the connecting and actuating of the valves. To this end, the interface panel 20
may comprise zones bearing text, symbols and colors in order to make use even

easier.
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The cover 27 makes it possible to limit access to the filling coupling. This
cover 27 limits the risk of accidental use of the first isolation valve 7. This access
may be had through a deliberate action on the part of the user in the event of his
having a specific requirement for a pressure or flow rate higher than the regulated-
pressure valve can offer. Risks of damage and soiling are also reduced.

The interface panel 20 has the advantage, in the case of maintenance and
after it has been removed, of allowing access to all of the elements involved in the
use of pressurized gas thus making them easier for the operator to dismantle
without him having to adopt an uncomfortable pose that is prejudicial to his limbs

for example.
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CLAIMS

1. A device for supplying gas comprising a support frame (2) housing a
plurality of pressurized-gas cylinders (3) connected to a fluid circuit (4, 5) for
withdrawing from or filling the cylinders (3), said circuit (4, 5) comprising a
first connection end (6) connected to the cylinders (3) via a first isolation
valve (7) to allow filling of and withdrawing from the cylinders (3) and a
second connection end (8) which is distinct and is connected to the cylinders
(3) via a second isolation valve (9) and a pressure regulator (10) so as to
allow fluid to be withdrawn, the support frame (2) comprising, on one of its
faces, an interface panel (20) comprising at least one opening providing a
user access to the circuit (4, 5), characterized in that the device comprises a
control member (16) for manually operating the second isolation valve (9) and
comprising a pivoting lever, and in that the interface panel (20) comprises a
slot (21) providing access to the lever (16), said lever (16) being mobile
through the slot (21) between a first position in which the lever (16) is situated
in the plane of the interface panel (20) or set back therefrom within the frame
volume (2) and a second position in which at least part of the lever (16)
projects with respect to the interface panel (20) toward the outside of the
frame (2) and through the slot (21).

2. The device as claimed in claim 1, characterized in that the lever (16)
comprises a body in the overall form of a rod the free end of which has a
head that is enlarged in comparison with the rest of the body, and in that, in
its second position, the head of the lever (16) projects with respect to the
interface panel (20) through the slot (21).

3. The device as claimed in claim 1 or 2, characterized in that the siot
(21) has an overall shape corresponding to the shape of the outline of the
lever (16).

4. The device as claimed in any one of claims 1 to 3, characterized in
that the device comprises a guarantee seal (22) which, in a first configuration,
has a first end fixed to the panel (20) and a second end fixed to the lever (16)
placed in its first position, the seal (22) in its first configuration forming an end
stop preventing the lever (16) from moving from the first to its second

position, the seal (22) comprising a rupture zone configured for manually
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placing the seal (22) in a second configuration in which the connection
attaching the seal (22) to the interface panel (20) and/or to the lever (16) is
broken.

5. The device as claimed in claim 4, characterized in that the seal (22)
has the form of a flat tab and comprises an end for grasping.

6. The device as claimed in any one of claims 1 to 5, characterized in
that the lever (16) comprises a zone of weakness such as a local reduction in
thickness to make it easier to break in the event of a knock and to limit the
force transmitted to the second valve (9).

7. The device as claimed in any one of claims 1 to 6, characterized in
that the first connection end (6) comprises a filling coupling situated facing
the interface panel (20), said panel (20) comprising a first opening (23) for
accessing the first connection end (6).

8. The device as claimed in claim 7, characterized in that it comprises a
mobile cover (27) for opening or closing the first opening (23).

9. The device as claimed in any one of claims 1 to 8, characterized in
that the second connection end (8) comprises a withdrawing coupling (18)
situated facing the interface panel (20), said panel (20) comprising a second
opening (24) for accessing the second connection end (8).

10. The device as claimed in any one of claims 1 to 9, characterized in
that the circuit comprises a pressure gauge (26) situated facing the interface
panel (20), said panel (20) comprising a third opening (25) for accessing the
pressure gauge (26).



