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(54) Gas mixer

(57) Gas mixer that comprises one or more feed
modules (10) connectable to the supply sources of a first
and of a second inlet gas, wherein each feed module (10)
is designed to supply a feed gas selectable among the
first and the second inlet gas towards a flow regulator
(20). Said feed module (10) comprises a selecting body
(11) that receives the first and the second inlet gas, and
that has an internal circuit (100) designed to carry the

selected gas towards an outlet channel (2); a first sole-
noid valve (12A) connected to the internal circuit (100)
to open or close the path of the first inlet gas towards the
outlet channel (2); and a second solenoid valve (12B)
connected to the internal circuit (100) to open or close
the path of the second inlet gas towards the outlet chan-
nel (2).
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Description

Object of the invention

[0001] The present invention relates to a gas mixer for
industrial processes and research activities for use in lab-
oratories in general, especially designed for the prepa-
ration of mixtures of gas (binary, ternary, quaternary,
etc.), and the generation of atmospheres with a desired
proportion of gases. The instrument is conceived for the
analysis and characterization of gas sensors and trans-
mitters; verification and calibration of gas analyzers; and
research on growth in plant or cell cultures, among other
uses.

Background of the invention

[0002] There are processes both within the industry as
well as in laboratories, in which the manipulation of gases
is required. One of the most common operations is the
dilution or mixing of two or more inlet gases. In order to
carry out these operations, the industries or laboratories
are equipped with various more or less complex devices
or facilities which allow for the manipulation of these gas-
es.
[0003] Among the more sophisticated devices, are the
electronic mixers, which are highly compact and man-
ageable, although they pose certain prominently signifi-
cant problems such as those mentioned below.
[0004] In one aspect, the fact that they are so compact
limits considerably, due to lack of space, the number of
inlets for feed gases; the usual number being between
two and four gases in total that can remain permanently
connected, and thus, arranged on the device. In this re-
gard, there are some known solutions that have allowed
to slightly increase said number of inlets, by means of
incorporating one or more feed modules each of which
are connectable to supply sources of a first and of a sec-
ond inlet gas. Each feed module is designed to supply a
feed gas selectable among the first and the second inlet
gas towards a flow regulator, in such a way that the
number of gases available to be controlled is multiplied.
However, each one of these modules is formed by a hy-
draulic (or pneumatic) circuit in which, normally a three-
way valve is connected by means of the appropriate con-
duits, to two inlet channels and one outlet channel. Any
regulatory and/or control element for the pressure of inlet
and/or outlet gases that any one of these modules may
require, should be connected to said circuit by means of
the appropriate conduits. Therefore, these basic solu-
tions require a considerable space in order to accommo-
date the elements and conduits that form the hydraulic
or pneumatic circuit of each feed module, which at the
same time, increases the risk of breakdown and the pres-
ence of leaks, due to the high number of connections.
[0005] Another significant problem that these types of
equipment have is the cleaning of the circuit. In order to
achieve reliable results, after each mixing process, the

user should inactivate the circuit, without a solution in
which the equipment itself integrates a specific cleaning
outlet, allowing cleaning of all the modules, flowmeters
and circuits. This would avoid having to manually discon-
nect and reconnect the standard and inert cylinders, or
apply external cleaning systems, and consequently save
time.
[0006] Another problem with the current equipment
that should be noted is the little homogeneity of the re-
sulting mixture. In this regard, given that the deposits
where the mixture is produced have a small volume, and
the flows are normally in the same direction, the mode
of operation of these devices cannot obtain sufficient ho-
mogeneity for certain mixing processes.
[0007] Lastly, the majority of these devices are not usu-
ally compatible to work interchangeably with inert gases
and oxidizing gases, as said devices are normally de-
signed to operate exclusively with one or another type of
gas, which significantly increases the cost of the product
if it is expected to use only one or a few channels with
an oxidizing gas inlet.
[0008] The present invention solves the previously
mentioned problems by means of a sophisticated gas
mixer, optimized and highly manageable and compact
that allows working with a greater number of feed gases,
performing automatic cleaning of the circuit without dis-
connecting the cylinders, obtaining more homogenous
mixtures and working interchangeably with inert gases
and oxidizing gases. Similarly, the mixer of the present
invention incorporates a number of operational modules
that provide greater precision, versatility, easy use and
safety.

Description of the invention

[0009] The gas mixer of the present invention is of the
type that comprises one or more feed modules, each one
of these connectable to the supply sources of a first and
of a second inlet gas, wherein each feed module is de-
signed to supply a feed gas selectable among the first
and the second inlet gas towards a flow regulator.
[0010] The gas mixer of the present invention is char-
acterized in that the feed module comprises:

• a selecting body that receives the first and the sec-
ond inlet gas coming from a first and second inlet
channel respectively, and that has an internal circuit
to carry the selected feed gas towards an outlet chan-
nel connectable to the flow regulator;

• a first solenoid valve joined to the selecting body,
connected to the internal circuit to open or close the
path of the first inlet gas towards the outlet channel,
and

• a second solenoid valve joined to the selecting body,
connected to the internal circuit to open or close the
path of the second inlet gas towards the outlet chan-
nel.
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[0011] The first and second solenoid valves are, pref-
erably, two-way.
[0012] Preferably, in order to facilitate the input of the
first and second inlet gas, the feed module additionally
comprises:

• a support body joined to the selecting body, which
has a first and second passage that connect to the
first and second inlet channel respectively, which in
turn connect to the internal circuit of the selecting
body, wherein each passage houses in its interior a
filter and retention means thereof.

[0013] Preferably, in order to appropriately regulate the
pressure of the circuit and control any undesired loss
thereof, the feed module (10) additionally comprises:

• a pressure regulator joined to the selecting body and
connected to the internal circuit thereof, which is de-
signed to regulate the pressure of the feed gas, and

• a safety pressure switch joined to the selecting body
and connected to the internal circuit thereof, which
is designed to detect a pressure deficit of the feed
gas.

[0014] Preferably, the feed module additionally com-
prises:

• a third inlet channel of balancing gas connected to
the internal circuit of the selecting body, that is de-
signed to balance the feed gas, with the input of a
balancing fluid, for example air, dry nitrogen, argon,
methane, etc.

[0015] Preferably, the feed module additionally com-
prises:

• A third solenoid valve joined to the selecting body,
connected to the internal circuit to open or close the
path of the balancing gas towards the outlet channel.

[0016] The third solenoid valve is, preferably, three-
way.
[0017] Preferably, the selecting body has a solid rec-
tangular shape, with a mechanical interior that forms the
internal circuit and a plurality of connection holes on its
external surface that are connected to said internal cir-
cuit. Among the various materials with which the select-
ing body can be made, there is a great interest in poly-
etheretherketone (PEEK) for its excellent resistive prop-
erties against mechanical and chemical actions.
[0018] Preferably, to obtain more homogeneous mix-
tures, the gas mixer comprises a homogenizing module
that has:

• an inlet block comprising:

- a mixture cavity with a plurality of inlet holes fac-

ing each other and one outlet hole oriented per-
pendicular to the inlet holes; and

- a plurality of inlet fittings each one connected to
one of the inlet holes, wherein said fittings are
designed to receive the feed gas coming from
each flow regulator and allow its turbulent mixing
inside the cavity;

• a first mixture deposit that connects to the outlet hole
and that is designed to contain in its interior the mix-
ture of feed gases coming from the inlet block; and

• an outlet block of the mixture of gases coming from
the first deposit (36) that has an outlet fitting.

[0019] Among the various materials with which the mix-
ing cavity can be made, there is a great interest in stain-
less steel for its excellent resistive properties against me-
chanical and chemical actions.
[0020] Preferably, the homogenizing module addition-
ally comprises:

• A second mixing deposit that connects to the outlet
block and to the outlet fitting by means of a non-
return valve.

[0021] The second mixing deposit has one or more
auxiliary inlet fittings, especially enabled to receive oxi-
dizing gases and carry them directly towards the outlet
fitting. The non-return valve prevents said oxidizing gas-
es from flowing in the opposite direction, which can se-
riously damage other sensitive components in the mix-
ture, such as the flow regulators with inert gases, or any
other type of component that is not compatible with this
type of oxidizing or corrosive gas.
[0022] Preferably, in order to provide a direct balancing
fluid output from one or more input modules, the mixer
of the present invention comprises one balance outlet
module that has:

• A balance flow regulator designed to supply a bal-
ancing fluid.

[0023] Said balance outlet module sets up a circuit of
balancing gas that connects to each feed module through
one of the routes of the third solenoid valve.
[0024] Preferably, in order to perform automatic clean-
ing of the circuit without disconnecting the cylinders, the
gas mixer comprises a cleaning module that is designed
to operate as a vacuum system or by means of injecting
inert gases. Said cleaning module comprises:

• a two-way cleaning solenoid valve designed to close
and open the path of the cleaning channel; and

• a flow regulator of the cleaning gas.

[0025] Preferably, in order to guarantee correct oper-
ation in the event of possible leaks in the pneumatic cir-
cuit, the gas mixer comprises a leak detection module,
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which includes:

• a unit of precision measurement connected to the
pneumatic circuit of the mixer; and

• a leak control that is programmed to pressurize the
pneumatic circuit of the mixer to a reference pressure
during a period of time to detect whether said refer-
ence pressure decreases.

[0026] The leak control is designed to close and open
the path of the cleaning channel acting on the cleaning
solenoid valve, and in order to set the reference pressure,
acting on the flow regulator of the cleaning gases.
[0027] The versatility of the gas mixer of the present
invention allows for two separate pneumatic circuits
formed by a circuit of inert gases and by a circuit of oxi-
dizing gases, with the ability to operate interchangeably
with inert gases and oxidizing gases. A balancing gas
circuit is added to these circuits, which comprises its own
feed module, connecting to the rest of the feed modules
of inert and/or oxidizing gases, and that has its own direct
outlet through the balance outlet module.

Brief description of the drawings

[0028] Following is a brief description of a number of
drawings that help to aid a better understanding of the
invention and are expressly related to a preferred em-
bodiment of said invention and are presented as a non-
limitative example thereof.

Figure 1 shows a perspective view of the mixer with
its upper part open, where its interior can be seen.
Figure 2 shows a plant view of the mixer with its
upper part open, where its interior can be seen.
Figure 3 shows a first partial exploded perspective
of the feed module.
Figure 4 shows a second partial exploded perspec-
tive of the feed module.
Figure 5A shows a front view of the feed module.
Figure 5B shows a dorsal view of the feed module.
Figure 5C shows a side view of the feed module.
Figure 5D shows a cross-section according to cut
line A-A of Fig.5C.
Figure 6A shows a dorsal view of the selecting body.
Figure 6B shows a front view of the selecting body.
Figure 6C shows a plant view of the selecting body.
Figure 6D shows a cross-section according to cut
line B-B of Fig.6A.
Figure 6E shows a cross-section according to cut
line C-C of Fig.6B.
Figure 6F shows a cross-section according to cut
line D-D of Fig.6C.
Figure 6G shows a cross-section according to cut
line E-E of Fig.6C.
Figure 6H shows a cross-section according to cut
line F-F of Fg.6C.
Figure 6I shows a cross-section according to cut line

G-G of Fig.6C.
Figure 6J shows a cross-section according to cut line
H-H of Fig.6C.
Figure 6K shows a cross-section according to cut
line I-I of Fig.6C.
Figure 7A shows a perspective view of the homog-
enizing module.
Figure 7B shows a front view of the homogenizing
module.
Figure 7C shows a longitudinal cross-section of the
homogenizing module.
Figure 8 shows the diagram of the operation of the
mixer.

Preferred embodiment of the invention

[0029] Figures 1 and 2 show a perspective view and a
plant view of the gas mixer (1) of the present invention
respectively, where its inside can be seen. As shown,
the gas mixer (1) is of the type that comprises one or
more feed modules (10) each one of them connectable
to supply courses, not shown, of a first and of a second
inlet gas, wherein each feed module (10) is designed to
supply a feed gas selectable among the first and second
inlet gas towards a flow regulator (20).
[0030] Figures 3 and 4 show a first and second partial
exploded perspective of the feed module (10) respec-
tively. As shown, the feed module (10) comprises:

• a selecting body (11) that receives the first and the
second inlet gas from a first (1A) and a second inlet
channel (1B) respectively, Figure 1, and which has
an internal circuit (100) designed to carry the select-
ed feed gas towards the outlet (2) connectable to the
flow regulator (20);

• a first solenoid valve (12A) joined to the selecting
body (11), connected to the internal circuit (100) to
open and close the path of the first inlet gas towards
the outlet channel (2); and

• a second solenoid valve (12B) joined to a selecting
body (11), connected to the internal circuit (100) to
open and closet the path of the second inlet gas to-
wards the outlet channel (2).

[0031] In order to facilitate the input of the first and
second inlet gas, the feed module (10) additionally com-
prises:

• a support body (13) joined to the selecting body (11),
that has a first (13A) and a second passage (13B)
that respectively connect to the first (1A) and the
second inlet channel (1B), and which in turn connect
to the internal circuit (100) of the selecting body (11),
where each passage (13A, 13B) houses a filter (131)
and retention means (132) thereof in its interior,
springs according to the present example.

[0032] In order to ensure a correct connection between
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the support body (13) and the selecting body (11), screws
are used (133) that work together with the threaded con-
nection holes (102), Figure 6A. In order to guarantee air
tightness, elastic seals (18) can be used between the
interior of the circuit (100) and the passages (13A, 13B).
[0033] In order to appropriately regulate the pressure
of the circuit and control any undesirable loss thereof,
the feed module (10) additionally comprises:

• a pressure regulator (14) joined to a selecting body
(11) and connected to the internal circuit (100) there-
of, which is designed to regulate the pressure of the
feed gas; and

• a safety pressure switch (15) joined to the selecting
body (11) and connected to the internal circuit (100)
thereof, which is designed to detect a deficit in the
pressure of the feed gas.

[0034] The feed module (10) additionally comprises:

• a third inlet channel (1C) of balancing gas connected
to the internal circuit (100) of the selecting body (11),
that is designed to balance the feed gas with the
input of a balancing fluid, for example air, dry nitro-
gen, etc.

[0035] As shown in Figure 4, there is the option that
the feed module (10) comprises:

• a third solenoid valve (12C) joined to a selecting body
(11), connected to the internal circuit (100) to open
or close the path of the balancing gas towards the
outlet channel (2).

[0036] In the case that the third solenoid valve is not
needed (12C), for example where a feed module (10) is
connected to a supply source of balancing gas, said so-
lenoid valve (12C) can easily be exchanged for a cap
(16), without the need to modify the internal circuit (100)
of the selecting body (11). In order to guarantee the air
tightness, an elastic seal (18) can be used between the
internal circuit (100) and the cap (16).
[0037] Figures 6A - 6K show in great detail, the design
of the selecting body (11) and of the mechanical interior
that forms the internal circuit (100). As shown, the se-
lecting body (11) has a solid rectangular shape, that has
a mechanical interior that forms the internal circuit (100)
and a plurality of holes arranged on the external surface
thereof giving access to said internal circuit (100).
[0038] Figure 6A shows a first and a second inlet hole
(101A, 101B) which receive the first and second inlet gas
from the first (1A) and the second inlet channel (1B) re-
spectively. In turn, the threaded connection holes (102)
can be observed which work together with the screws
(133) allowing for the connection between the support
body (13) and the selecting body (11), as well as auxiliary
holes (103), which assist with the performance of the
machine, and once in operation, they are sealed by pins

(17), Figure 4.
[0039] Figure 6B shows an outlet hole (104) of the se-
lected feed gas, pressure regulation holes (105) that con-
nect to the pressure regulator (14) and a balance inlet
hole (106) that connects to the third inlet channel (1C) of
the balancing gas.
[0040] Figure 6C shows some first opening and closing
holes (107) of the path of the first inlet gas that connect
a first two-way solenoid valve (12A), and some second
opening and closing holes (108) of the second inlet gas
that connect to a second two-way solenoid valve (12B)
In turn, some third opening and closing holes (110) can
be observed that connect to a third three-way solenoid
valve (12C), and allow to commute the flow of the select-
ed feed gas or of the balancing gas towards the outlet
channel (2). Positioned around it, are the corresponding
retention holes (109) of said solenoid valves (12A, 12B,
12C), or of the cap (16) if it does not have a third solenoid
valve (12C). Finally, a safety hole (111) that connects
the safety pressure switch (15) can be observed.
[0041] Figures 6D - 6K show the continuity of the front
holes in the interior of the selecting body (11), and how
they are connected to each other to form the internal
circuit (100).
[0042] Figures 7A - 7C show the homogenizing module
(30) in great detail. As shown, the homogenizing module
(30) comprises:

• an inlet block (31) that has:

- a mixing cavity (32) with a plurality of inlet holes
(33) facing each other, and one outlet hole (34)
oriented perpendicular to the inlet holes (33);
and

- a plurality of inlet fittings (35) each one connect-
ed to one of the inlet holes (33), wherein said
fittings (35) are designed to receive the feed gas
coming from each flow regulator (20) and allow
its turbulent mixing inside the cavity (32);

• a first mixture deposit (36) that connects to the outlet
hole (34) and that is designed to contain in its interior
the mixture of feed gases coming from the inlet block
(31); and

• an outlet block (37) of the mixture of gases coming
from the first deposit (36) that has an outlet fitting
(38).

[0043] According to the present example, the homog-
enizing module (30) additionally comprises:

• A second mixing deposit (39) that connects to the
outlet block (37) and to the outlet fitting (38) by means
of a non-return valve (301).

[0044] The second mixing deposit (39) has one or more
auxiliary inlet fittings (302), especially enabled to receive
oxidizing gases and carry them directly towards the outlet
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fitting (38).
[0045] Figure 8 shows the diagram of the operation of
the mixer (1) of the present invention. According to the
present example, the mixer (1) is designed to work un-
interruptedly, that is, without the need to manipulate the
supply sources, with six different inert gases (three si-
multaneously), two different balancing gases (one simul-
taneously) and two different oxidizing gases (one simul-
taneously). Resulting in a highly versatile mixer (1).
[0046] As shown, there are two separate pneumatic
circuits formed by one circuit of inert gases (2), repre-
sented by solid lines, and by a circuit of oxidizing gases
(3), represented by a dashed dotted line. In this way, the
mixer (1) can work with either inert gases or oxidizing
gases.
[0047] A balancing gas (4) is added to these circuits,
represented by a dashed line without dots, which com-
prises its own feed module (10), connecting to the rest
of the feed modules (10) of inert and/or oxidizing gases.
To provide a direct output of balancing fluid, from one or
more feed modules, the mixer of the present invention
comprises a balance outlet module (40) which includes:

• A balance flow regulator (41) designed to supply a
balancing fluid.

[0048] Said balance outlet module (40) sets up a circuit
of balancing gas (4) that connects to each feed module
(10) through one of the routes of the third solenoid valve
(12C), through the third inlet channel (1C).
[0049] In order to perform automatic cleaning of the
circuit without disconnecting the cylinders, the gas mixer
(1) comprises a cleaning module (50) that is designed to
operate as a vacuum system or by means of injecting
inert gases. Said cleaning module (50) comprises:

• a two-way cleaning solenoid valve (51) designed to
close and open the path of the cleaning channel; and

• a flow regulator of the cleaning gas (52).

[0050] In order to guarantee correct operation in the
event of possible leaks in the pneumatic circuit, the gas
mixer (1) comprises a leak detection module (60) which
includes:

• a unit of precision measurement (61) connected to
the pneumatic circuit of the mixer (1); and

• a leak control, not shown, that is programmed to
pressurize the pneumatic circuit of the mixer (1) to
a reference pressure and monitor the value detected
by the precision measurement unit (61) during a pe-
riod of time to detect whether said reference pres-
sure decreases.

[0051] The leak control is designed to close and open
the path of the cleaning channel acting on the cleaning
solenoid valve (51), and in order to set the reference pres-
sure, acting on the flow regulator of the cleaning gases

(52).

Claims

1. Gas mixer, that comprises one or more feed modules
(10) each one of these connectable to the supply
sources of a first and of a second inlet gas, wherein
each feed module (10) is designed to supply a feed
gas selectable among the first and the second inlet
gas towards a flow regulator (20), said mixer (1)
characterized in that the feed module (10) compris-
es:

• selecting body (11) that receives the first and
the second inlet gas coming from a first (1A) and
from a second inlet channel (1B) respectively,
and that has an internal circuit (100) designed
to carry the selected feed gas towards an outlet
channel (2) connectable to the flow regulator
(20);
• a first solenoid valve (12A) joined to the select-
ing body (11), connected to the internal circuit
(100) to open or close the path of the first inlet
gas towards the outlet channel (2); and
• a second solenoid valve (12B) joined to the
selecting body (11), connected to the internal
circuit (100) to open or close the path of the sec-
ond inlet gas towards the outlet channel (2).

2. Gas mixer according to claim 1 characterized in
that the feed module (10) additionally comprises:

• a support body (13) joined to the selecting body
(11), that has a first (13A) and a second passage
(13B) that connect to the first (1A) y and second
inlet channel (1B) respectively, and which in turn
connect to the internal circuit (100) of the select-
ing body (11), wherein each passage (13A, 13B)
houses in its interior a filter (131) and retention
means (132) thereof.

3. Gas mixer according to any one of the previous
claims 1 to 2 characterized in that the feed module
(10) additionally comprises:

• a pressure regulator (14) joined to a selecting
body (11) and connected to the internal circuit
(100) thereof, which is designed to regulate the
pressure of the feed gas; and
• a safety pressure switch (15) joined to the se-
lecting body (11) and connected to the internal
circuit (100) thereof, which is designed to detect
a deficit in the pressure of the feed gas.

4. Gas mixer according to any one of the previous
claims 1 to 3 characterized in that the feed module
(10) additionally comprises:

9 10 
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• a third inlet channel (1C) of balancing gas con-
nected to the internal circuit (100) of the select-
ing body (11), that is designed to balance the
feed gas with the input of a balancing fluid.

5. Gas mixer according to claim 4 characterized in
that the feed module (10) additionally comprises:

• a third solenoid valve (12C) joined to a select-
ing body (11), connected to the internal circuit
(100) to open or close the path of the balancing
gas towards the outlet channel (2).

6. Gas mixer according to any of the previous claims 1
to 5 characterized in that the selecting body (11)
has a solid rectangular shape, that has a mechanical
interior forming the internal circuit (100) and a plu-
rality of holes arranged on the external surface there-
of connecting to said internal circuit (100).

7. Gas mixer according to any of the previous claims 1
to 6 characterized in that it comprises a homoge-
nizing module (30) comprising:

• an inlet block (31) that has:

- a mixture cavity (32) with a plurality of inlet
holes (33) facing each other and one outlet
hole (34) oriented perpendicular to the inlet
holes (33); and
- a plurality of inlet fittings (35) each one
connected to one of the inlet holes (33),
wherein said fittings (35) are designed to
receive the feed gas coming from each flow
regulator (20) and allow its turbulent mixing
inside the cavity (32);

• a first mixture deposit (36) that connects to the
outlet hole (34) and that is designed to contain
in its interior the mixture of feed gases coming
from the inlet block (31); and
• an outlet block (37) of the mixture of gases
coming from the first deposit (36) that has an
outlet fitting (38).

8. Gas mixer according to claim 7 characterized in
that the homogenizing module (30) additionally
comprises:

• a second mixing deposit (39) that connects to
the outlet block (37) and to the outlet fitting (38)
by means of a non-return valve (301).

9. Gas mixer according to any of the claims 1 to 8 char-
acterized in that it comprises a balance outlet mod-
ule (40) that has:

• a balance flow regulator (41) designed to sup-

ply a balancing fluid.

10. Gas mixer according to claims 5 and 9 character-
ized in that the balance outlet module (40) sets up
a circuit of balancing gas (4) that connects to each
feed module (10) through one of the routes of the
third solenoid valve (12C).

11. Gas mixer according to any of the claims 1 to 10
characterized in that it comprises a cleaning mod-
ule (50) that is designed to operate as a vacuum
system or by means of injecting inert gases.

12. Gas mixer according to claim 11 characterized in
that the cleaning module (50) comprises:

• a two-way cleaning solenoid valve (51) de-
signed to close and open the path of the cleaning
channel; and
• a flow regulator of the cleaning gas (52).

13. Gas mixer according to any of claims 1 to 12 char-
acterized in that it comprises a leak detection mod-
ule (60) which includes:

• a unit of precision measurement (61) connect-
ed to the pneumatic circuit of the mixer (1); and
• a leak control (62) that is programmed to pres-
surize the pneumatic circuit of the mixer (1) to a
reference pressure and monitor the values de-
tected by the precision measurement unit (61)
during a period of time to detect whether said
reference pressure decreases.

14. Gas mixer according to claims 12 and 13 charac-
terized in that the leak control (62) is designed to
close and open the path of the cleaning channel act-
ing on the cleaning solenoid valve (51), and in order
to set the reference pressure, acting on the flow reg-
ulator of the cleaning gases (52).

15. Gas mixer according to any of the claims 1 to 14
characterized in that it comprises two separate
pneumatic circuits formed by a circuit of inert gases
(2) and by a circuit of oxidizing gases (3).
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