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Description

FIELD OF THE INVENTION

[0001] The present invention relates generally to de-
vices for generating electricity from gas stored in a con-
tainer under pressure, and especially, to devices for gen-
erating electricity from pressurized air delivered to a self-
contained breathing apparatus.

BACKGROUND OF THE INVENTION

[0002] A generator and a motor are essentially the
same device mechanically. The term applied to a partic-
ular device depends on whether (i) electricity is input into
the device to cause rotation of an armature (a motor) or
(ii) energy is produced by the device by spinning an ar-
mature by an input torque (a generator). Generators
(both DC and AC) use magnets to transform mechanical
energy into electrical energy via magnetic induction.
Generators have a main magnetic field, which can be
produced by a permanent magnet or by a coil called a
field winding located in the stator or the rotor. Conductors
make up the armature winding (coil) which is usually on
the rotor. When the rotor rotates the conductors cut or
pass through the field. The moving of the conductors
through the magnetic field causes induction to take place
and a voltage to be generated in the coil. Each end of
this coil can, for example, be connected to a metal band
called a slip ring. Small brushes made up of carbon on
metal pick up the voltage off the rings and transport it to
the generator’s terminals. DC generators are sometimes
referred to as dynamos.
[0003] Many different type of energy have been used
to rotate the armature of a generator. For example, gen-
erators have been powered by manual power, wind pow-
er, water power, and steam power (from, for example,
the burning of fossil fuels). Additionally, U.S. Patent Nos.
4,678,922 and 5,801,454 disclose air tools (for example,
buffers, sanders, grinders and polishers, which include
an air motor) including a generator which produces elec-
tricity from the flow of the pressurized air. The generator
is integrated with the air motor of the air tool. The air tools
can be provided with a light that is powered by the integral
generator. The air tools can also include batteries and
battery charging circuitry to store excess energy. In such
air or pneumatic tools, pressurized/compressed air is typ-
ically provided from a powered compressor to the air tool
solely to provide power to the air tool. The air (at a lower
pressure) is then vented to the atmosphere without fur-
ther use.
[0004] In a number of uses of gases, the gas is pres-
surized for storage in a relatively small volume (for ex-
ample, in a gas cylinder as known in the art). Such con-
tainer-stored gases are often used for purposes other
than for storing mechanical energy in the form of a pres-
surized gas. For example, in a self-contained breathing
apparatus (SCBA), a cylinder of compressed air is in fluid

connection with a mask worn by the user. The com-
pressed gas cylinder provides a source of breathable air/
oxygen to the user of the SCBA for respiration in a haz-
ardous environment. Similarly a self-contained underwa-
ter breathing apparatus (SCUBA) provides a source of
breathable air/oxygen to a user of the SCUBA while under
water.
[0005] It is common for a user of SCBA or SCUBA (or
a user of a compressed gas container for other than res-
piration) to also use electrically powered items. For ex-
ample, a firefighter equipped with a SCBA might also be
equipped with a light source, a Personal Alert Safety Sys-
tem (PASS), and/or a thermal imaging camera such as
disclosed in U.S. Patent No. 6,486,473. As it is imprac-
tical to connect such devices to a power outlet via elec-
trical wiring, such devices are typically equipped with bat-
teries. The use of batteries adds extra weight and bulk
to such devices. In general, the greater the power re-
quired and/or the longer the battery must provide power,
the larger the battery must be and the more weight and
bulk that is added to an individual (who may already heav-
ily laden with protective clothing and firefighting tools in
the case of a firefighter).
DE 197 28 319 discloses a breathing apparatus in which
the breathing gas supply is controlled by braking a motor
such as a compressed-air motor or a turbine. The com-
pressed-air motor or turbine further drive a generator that
converts the pressure energy of the breathing gas into
electric energy for the control function.
DE 197 29 965 discloses a breathing apparatus, in par-
ticular a diving apparatus for supplying a diver with
breathing air, comprising a compressed-air cylinder, a
cylinder valve associated with the compressed-air cylin-
der and a respiratory regulator forming a flow path for
the breathing air from the compressed-air cylinder via
the cylinder valve to the respiratory regulator. A preheat-
ing device for the breathing air is assigned to the com-
pressed-air cylinder, the cylinder valve, the respiratory
regulator or the flow path to keep the breathing air at a
temperature level that prevents the regulator from freez-
ing.
DE 100 07 865 discloses a system for generating energy
for low outputs from pressure cartridges, characterised
in that the pressurized gas is released through control
units and the gas flow is conducted via a turbine.
[0006] To reduce or eliminate that above and other
problems, it is desirable to develop alternative energy
sources to provide electrical power.

SUMMARY OF THE INVENTION

[0007] In one aspect, the present invention provides a
breathing system, including a container to store a gas
under pressure, wherein the gas includes oxygen. The
container includes an outlet through which the gas exits
the container. The breathing system further includes a
generator system including a generator within a housing
(20) in operative connection with the container outlet
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such that energy is supplied to the generator by the pres-
surized gas. The generator converts the energy supplied
by the pressurized gas to electrical energy. The system
further includes a fluid path in connection with the gen-
erator through which pressurized gas passes after pro-
viding energy to the, generator and a respiration lace-
piece in fluid communication with the fluid path.
The electrical energy is transmitted outside the housing
to operate an external load and the generator comprises
at least one feed through connector to transmit electrical
energy outside of the housing to operate the external
load. The feed trough connector is in sealed connection
with the housing.
[0008] The housing can include an inlet in fluid con-
nection with the cylinder outlet and an outlet in fluid con-
nection with the fluid path. The generator system can
further include a mechanism for rotating a shaft of the
generator. The mechanism can, for example, be a turbine
in fluid connection with the housing inlet. The mechanism
can also be a vane in operative connection with the hous-
ing inlet.
[0009] The generator system can further include an
energy storage mechanism. The generator can also in-
clude a voltage regulating mechanism. In one embodi-
ment, the generator system is positioned within the gas
cylinder.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Figure 1 illustrates a cutaway perspective view
of one embodiment of a generator system of the present
invention.
[0011] Figure 2 illustrates an exploded or disassem-
bled perspective view of the generator system of Figure 1.
[0012] Figure 3 illustrates a perspective view of the
generator system of Figure 1.
[0013] Figure 4 illustrates a perspective view of a res-
piration system/SCBA including the generator system of
Figure 1.
[0014] Figure 5 is a schematic diagram of the respira-
tion system of Figure 5.
[0015] Figure 6 illustrates an embodiment of circuitry
for use in connection with the generator systems of the
present invention including an energy storage system
and a voltage regulator.
[0016] Figure 7 illustrates a plot of the generator/dy-
namo voltage output of the generator system of Figure
1 as a function of turbine speed. This characteristic is
measured at the open circuit condition at the generator
terminals
[0017] Figure 8 illustrates the power output of the gen-
erator/dynamo as a function of pressure drop across the
turbine for with a 15-LED bank load.
[0018] Figure 9 illustrates the voltage output curve as
a function of pressure drop across the turbine for the
voltage regulator circuitry of Figure 6.
[0019] Figure 10 illustrates the regulated output of the
generator/dynamo as a function of pressure drop across

the turbine with a 15-LED bank load.
[0020] Figure 11 illustrates the results of a breathing
study of the respiration system of Figure 5 in which face-
piece pressure is plotted as a function of time.
[0021] Figure 12 illustrates a cutaway perspective view
of another embodiment of a generator system of the
present invention.
[0022] Figure 13 illustrates an exploded or disassem-
bled view of the generator system of Figure 5.
[0023] Figure 14 illustrates another embodiment of a
generator system of the present invention in which the
generator system is formed inside a pressurized gas con-
tainer.
[0024] Figure 15 illustrates an embodiment of a gen-
erator system of the present invention incorporating a
first stage regulator that can be used within a pressurized
gas container as illustrated in Figure 14.

DETAILED DESCRIPTION OF THE INVENTION

[0025] Figures 1 through 4 illustrate an embodiment
of a generator system 10 of the present invention which
includes a housing having a generally cylindrical housing
section 20. The housing also includes a first end section
32 and a second end section 24. An inlet port 30 is pro-
vided through which pressurized gas (for example, com-
pressed air from a cylinder 210 illustrated in Figure 4)
enters housing 20. Inlet port 30 is in fluid connection with
tubing 40 via a connector 42. Tubing 40 is also in fluid
connection with an air turbine or air motor 50 via a con-
nector 44. An example of a turbine suitable for use in the
present invention is Model MMF 0700 available from Mi-
cro Motors, Inc. of Santa Ana, California. Air turbine 40
includes a shaft 52 which is caused to rotate by the pres-
surized gas flowing through air turbine 50. The pressu-
rized or compressed gas which causes rotation of shaft
52 exits turbine 50 into housing 20, which is preferably
sealed (other than inlet port 30 and an outlet port 90 dis-
cussed below) to prevent loss of air to the surrounding
environment.
[0026] Turbine 50 is connected to generator 70 via a
coupling 60, which connects shaft 52 to shaft 72 of gen-
erator 70. An example of a suitable generator for use in
the present invention is the model RE 35 DC motor (rated
at 90-watts) available from Maxon Precision Motors of
Burlingame, California. In the embodiment of Figures 1
through 4, turbine 50 and generator 70 are in operative
connection with, and held in position by, a hub or frame
80. In one embodiment, coupling 60 was a flexible cou-
pling to accommodate misalignment of shaft 52 with shaft
72.
[0027] The fields of generator 70 depend upon the cur-
rent from the armature of the generator for magnetization.
Because the current developed by the generator increas-
es in direct proportion to its speed, the fields become
stronger as the speed increases and, correspondingly,
the armature generates more current. A regulator can be
provided to prevent excessive current or voltage over-
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load. Such a regulator can either function to regulate volt-
age or to regulate current. In general, a voltage regulator
regulates the voltage in the electrical system and pre-
vents excessive voltage, which can cause damage to the
electrical units of the system and/or overcharge a battery.
A current regulator is a current limiter, which prevents
the generator output from increasing beyond the rated
output of the generator. In the embodiment of Figures 1
through 5, a voltage regulator (see Figure 5) was included
to limit the voltage produced by generator 70 to approx-
imately 7 volts.
[0028] Generator 70 includes terminals 74a and 74b
through which electrical energy can be transmitted to
electrical components or loads outside of housing 20.
Generator system 10 includes at least one feedthrough
connector 100 (which is in sealed connection with hous-
ing 20) to transmit electrical energy outside of housing
20. An example of a feedthrough connector suitable for
use in the present invention is the SO8-SS-150-2P-
PC24-6-6 threaded feedthrough connector available
from Pave Technology Co. of Dayton, Ohio. Feedthrough
connector 100 includes two pairs of wires. One pair of
wires can be used to transmit electricity through housing
20 from generator 70, while, for example, the second pair
can be connected to a pressure transducer (not shown)
within housing to provide a reading of pressure within
housing 20. Additional or alternative sensors or other
electrical components can be provided within housing 20
and signals communicated through one or more
feedthrough connectors.
[0029] As illustrated in Figure 4, generator system 10
is readily incorporated into a respiration system, SCBA
or SCUBA. In that regard, Figure 4 illustrates an individual
wearing a respiration system/SCBA 200 including com-
pressed air cylinder 210. The pressure of the air in the
cylinder 210 can, for example, be in the range of approx-
imately 2200 to 4500 psi. A control valve 220 is provided
to open and close the outlet from cylinder 210. Gauge
230 provides an indication of the pressure of the air within
cylinder 210. Cylinder 210 is in fluid connection with a
first-stage regulator 240. In the studies of the present
invention, first-stage regulator 240 was used to drop the
pressure of air entering inlet 30 (which is in fluid connec-
tion with first-stage regulator 240) of generator system
10 to approximately 80 psi. Outlet 90 of generator system
10 is in fluid connection with a second-stage regulator
260 which was used to drop the pressure of the air en-
tering facepiece 300 to approximately 1.5 inches of water
(approximately 0.054 psig).
[0030] As described above, a self contained breathing
apparatus or SCBA is a device or system used to enable
breathing in environments which are immediately dan-
gerous to life and health. For example, firefighters wear
an SCBA when fighting a fire. The second stage regulator
of an SCBA system typically has an inlet valve which
controls the flow of air through the regulator in response
to the respiration of the user. Such respiration-controlled
regulator assemblies are disclosed, for example, in U.S.

Patent Nos. 4,821,767 and 5,016,627 .
[0031] Typically, a diaphragm divides the regulator as-
sembly into an inner chamber having a pressure corre-
sponding to the pressure within facepiece of the SCBA
and an outer chamber having a pressure corresponding
to the surrounding environment, which is typically ambi-
ent pressure. The diaphragm is coupled to an actuating
mechanism which opens and closes the inlet valve. The
user’s respiration creates a pressure differential between
the inner and outer chambers of the regulator assembly
which, in turn, causes displacement of the diaphragm
thereby controlling (that is, opening and closing) the inlet
valve mechanism. As a result, such regulators are often
called pressure demand regulators.
[0032] The facepiece of the SCBA is preferably main-
tained at a positive pressure as compared to the sur-
rounding environmental pressure to prevent toxic gases
and vapors in the environment from entering the face-
piece. This positive pressure can, for example, be facil-
itated by biasing the diaphragm with a spring or other
biasing element.
[0033] Because the inlet valve mechanism of the sec-
ond-stage regulator is controlled by respiration of the us-
er, there is no flow of air through the turbine during an
exhalation cycle of the user. Energy storage circuitry as
illustrated in Figure 6 provides a mechanism to continue
to satisfy power requirements during an exhalation cycle,
when turbine 50 and generator 70 are idle. Additionally,
battery charging circuitry and batteries can be provided
to enable long term storage of excess energy.
[0034] In Figure 4, the user of respiration system/
SCBA 200 is wearing a harness 400 that supports a com-
pressed air container or cylinder 210 in a cylinder support
420. Generator system 10 is also attached to harness
400 via a bracket 430. Wires 110, in electrical connection
with feedthrough connector 100 of generator system 10
are connected to, for example, one or both of represent-
ative loads 510 (for example, a 15-LED bank) and 520
(for example, a DRAGONFLY® Personal Alert Safety
System (PASS), available from Mine Safety Appliances
Company of Pittsburgh Pennsylvania). PASS devices
are discussed, for example, in US Patent Nos. 6,198,396,
5,781,118 and 4,688,025, assigned to the assignee of
the present invention .
[0035] Figure 7 illustrates a plot of the voltage output
of generator 70 (a Maxon RE 35 DC motor in the studies
of the present invention) of Figure 1 as a function of the
speed of turbine 50. The current output of generator 70
as a function of pressure drop across the turbine with 15-
LED bank load 510 in electrical connection with generator
70 is illustrated in Figure 8. Figure 9 illustrates the voltage
output curve as a function of pressure drop across the
turbine for the voltage regulator circuitry of Figure 6. Once
again, the voltage was limited at approximately 7 volts.
Figure 10 illustrates that a steady state average contin-
uous power output of approximately 2 watts was obtained
from generator 70 with 15-LED bank load 510 in electrical
connection therewith.
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[0036] It was shown that both 15-LED bank 510 and
PASS device 520 could be powered by generator system
10 during respiration while complying with the National
Institute for Occupational Safety and Health (NIOSH)
breathing protocol using the FIREHAWK® MMR SCBA
available from Mine Safety Appliances Company of Pitts-
burgh, Pennsylvania. In that regard, Figure 11 illustrates
the results of a breathing study of the SCBA of Figure 5
in which facepiece pressure is plotted as a function of
time. The minimum positive facepiece pressure was ap-
proximately 0.3 in of H2O while the maximum positive
facepiece pressure was approximately 2.4 in of H2O.
[0037] In addition to the above studies, generator sys-
tem 10 was used to power an EVOLUTION® 5000 ther-
mal imaging camera on bypass flow (that is, continuous
flow of air from cylinder 210), delivering approximately 6
watts of power. Similarly, generator system 10 was also
used to power a 6-cell MAGLITE® Flashlight on bypass
flow, delivering approximately 6 watts of power.
[0038] As clear to one skilled in the art, the power out-
put from generator 70 can be increased by spinning shaft
72 more quickly. The output from generator 70 can, for
example, be increased by increasing the pressure drop
across turbine 50. To maximize pressure at inlet 30, inlet
30 can be directly connected to cylinder 210 without an
intervening regulator. Generator system 10 can itself act
as a regulator in the fluid path of SCBA 200.
[0039] Depending upon the size of the outlet orifice of
turbine 50, problems can arise in providing sufficient air
to facepiece 300, particularly at high respiration rates.
The free internal volume of housing 20 can reduce this
effect by acting as an air capacitor or accumulator. More-
over, a bypass valve can be provided so that air bypasses
turbine 50 in cases of heavy air demand (for example,
during rapid respiration).
[0040] Figures 12 and 13 illustrate an embodiment of
a generator system 10’ of the present invention in which
a shaft 52’ (see Figure 13) of a generator 70’ is caused
to rotate by a propeller or vane 50’. In that regard, pres-
surized air enters housing 20 via inlet 30’ to cause rotation
of vane 50’, which is in operative connection with shaft
72’. Air exits housing 20’ via outlet 90’ which is in fluid
connection with a facepiece (not shown). A feedthrough
connector 100’, similar in design and operation to
feedthrough connector 100 is provided to transmit elec-
tricity produced by generator 70 outside of housing 20’.
[0041] The generator systems of the present invention
have not been optimized for size, power output, air de-
livery etc. For example, decreasing the size of the gen-
erator system can be achieved by altering the positions
of the turbine and the generator. The sizes, shapes and
geometries of the components of the generator systems
of the present invention can be readily altered. Moreover,
a generator system 10" of the present invention can be
placed within a compressed gas cylinder 210" as illus-
trated in Figure 14. In this embodiment, inlet 30" of gen-
erator system 10" is in fluid connection with the internal
volume of cylinder 210", while outlet 90" is in fluid con-

nection with outlet 212" of cylinder 210". Figure 15 illus-
trates an embodiment of a generator system of the
present invention incorporating a first stage regulator that
can be used within a pressurized gas container as illus-
trated in Figure 14. In the embodiment of Figures 14 and
15, air (or other gas) from the gas cylinder can enter the
generator system inlet at 4500 psig and exit the generator
system (for example, for respiration) at a pressure of 80
psig. In many other respects, the operation of the gen-
erator system of Figure 15 is similar to the operation of
generator system 10 described above.
[0042] Although the generator systems of the present
invention have been described in connection with use in
an SCBA (or indeed the underwater equivalent, a SCU-
BA), one skilled in the art understands that the generator
systems of the present invention can be used in connec-
tion with any type of compressed fluid which is to be de-
livered to another device or system. The generator sys-
tems of the present invention have little if any effect upon
the nature of the fluid to be delivered and thus do not
effect its final use, whether for consumption during res-
piration, consumption as a fuel etc.
[0043] The foregoing description and accompanying
drawings set forth preferred embodiments of the inven-
tion at the present time. The scope of the invention is
indicated by the following claims rather than by the fore-
going description.

Claims

1. A breathing system (200) for a user, comprising:

a container (210) to store a gas under pressure,
the gas comprising oxygen, the container (210)
comprising an outlet through which the gas exits
the container (210);
a generator system (10) comprising a generator
(70) within a housing (20), the generator (70) in
operative connection with the container outlet
such that energy is supplied to the generator
(70) by the pressurized gas and the generator
(70) converts the energy supplied by the pres-
surized gas to electrical energy;
a fluid path in connection with the generator (70)
through which pressurized gas passes after pro-
viding energy to the generator (70); and
a respiration facepiece (300) in fluid connection
with the fluid path,
characterised in that the electrical energy is
transmitted outside the housing (20) to operate
an external load (510) and that the generator
(10) comprises at least one feedthrough con-
nector (100) to transmit electrical energy outside
of the housing (20) to operate the external load
(510), the feedthrough connector (100) being in
sealed connection with the housing (20).
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2. A breathing system (200) according to claim 1,
wherein the housing (20) comprises an inlet (30) in
fluid connection with the container outlet and an out-
let (90) in fluid connection with the fluid path.

3. A breathing system (200) according to claim 1 or
claim 2, wherein the generator system (10) further
comprises a mechanism for rotating a shaft (72) of
the generator (70).

4. A breathing system (200) according to claim 3,
wherein the mechanism is a turbine (50) in fluid con-
nection with the housing inlet (30).

5. A breathing system (200) according to claim 3,
wherein the mechanism is a vane (50’) in operative
connection with the housing inlet (30).

6. A breathing system (200) according to any preceding
claim, wherein the generator system (10) further
comprises an energy storage mechanism.

7. A breathing system (200) according to any preceding
claim, wherein the generator (70) further comprises
a voltage regulating mechanism.

8. A breathing system (200) according to any preceding
claim, wherein the generator system (10) is posi-
tioned within the gas container (210).

9. A breathing system (200) according to any one of
claims 1-7, wherein the generator system (10) is po-
sitioned external to the gas container (210).

Patentansprüche

1. Atmungssystem (200) für einen Benutzer, umfas-
send:

einen Behälter (210) zum Speichern eines Ga-
ses unter Druck, wobei das Gas Sauerstoff um-
fasst, und der Behälter (210) einen Auslass um-
fasst, durch welchen das Gas aus dem Behälter
(210) austritt;
ein Generatorsystem (10), das einen Generator
(70) innerhalb eines Gehäuses (20) umfasst,
wobei der Generator (70) betrieblich mit dem
Behälterauslass in Verbindung steht, derart
dass dem Generator (70) durch das Druckgas
Energie zugeführt wird und der Generator (70)
die durch das Druckgas zugeführte Energie in
elektrische Energie umwandelt;
einen Fluidweg in Verbindung mit dem Genera-
tor (70), durch welchen Druckgas nach dem Lie-
fern von Energie an den Generator (70) durch-
strömt;
einen Atmungsgesichtsstück (300) in Fluidver-

bindung mit dem Fluidweg,
dadurch gekennzeichnet, dass die elektri-
sche Energie aus dem Gehäuse (20) nach au-
ßen geleitet wird, um eine externe Last (510) zu
betätigen, und dass der Generator (10) minde-
stens einen Durchführungsstecker (100) um-
fasst, um elektrische Energie aus dem Gehäuse
(20) nach außen zu leiten, um die externe Last
(510) zu betätigen, wobei der Durchführungs-
stecker (100) in abgedichteter Verbindung mit
dem Gehäuse (20) ist.

2. Atmungssystem (200) nach Anspruch 1, wobei das
Gehäuse (20) einen Einlass (30) in Fluidverbindung
mit dem Behälterauslass und einen Auslass (90) in
Fluidverbindung mit dem Fluidweg umfasst.

3. Atmungssystem (200) nach Anspruch 1 oder 2, wo-
bei das Generatorsystem (10) ferner einen Mecha-
nismus zum Drehen einer Welle (72) des Generators
(70) umfasst.

4. Atmungssystem (200) nach Anspruch 3, wobei der
Mechanismus eine Turbine (50) in Fluidverbindung
mit dem Gehäuseeinlass (30) ist.

5. Atmungssystem (200) nach Anspruch 3, wobei der
Mechanismus eine Schaufel (50’) in funktioneller
Verbindung mit dem Gehäuseeinlass (30) ist.

6. Atmungssystem (200) nach einem der vorhergehen-
den Ansprüche, wobei das Generatorsystem (10)
ferner einen Energiespeichermechanismus um-
fasst.

7. Atmungssystem (200) nach einem der vorhergehen-
den Ansprüche, wobei der Generator (70) ferner ei-
nen Spannungsregelungsmechanismus umfasst.

8. Atmungssystem (200) nach einem der vorhergehen-
den Ansprüche, wobei das Generatorsystem (10) in-
nerhalb des Gasbehälters (210) positioniert ist.

9. Atmungssystem (200) nach einem der Ansprüche 1
bis 7, wobei das Generatorsystem (10) außerhalb
des Gasbehälters (210) positioniert ist.

Revendications

1. Système respiratoire (200) destiné à un utilisateur,
comprenant :

un récipient (210) pour stocker un gaz sous
pression, le gaz comprenant de l’oxygène, le ré-
cipient (210) comprenant une sortie à travers
laquelle le gaz sort du récipient (210) ;
un système de générateur (10) comprenant un

9 10 
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générateur (70) dans un logement (20), le gé-
nérateur (70) étant relié fonctionnellement à la
sortie du récipient de sorte qu’une énergie soit
fournie au générateur (70) par le gaz sous pres-
sion et le générateur (70) convertissant l’énergie
fournie par le gaz sous pression en énergie
électrique ;
un trajet de fluide relié au générateur (70) à tra-
vers lequel le gaz sous pression passe après la
fourniture d’énergie au générateur (70) ; et
un masque respiratoire (300) relié fluidiquement
au trajet de fluide,
caractérisé en ce que l’énergie électrique est
transmise à l’extérieur du logement (20) pour
mettre en oeuvre une charge externe (510), et
en ce que le générateur (10) comprend au
moins un connecteur de traversée (100) pour
transmettre l’énergie électrique à l’extérieur du
logement (20) pour mettre en oeuvre la charge
externe (510), le connecteur de traversée (100)
étant relié de manière étanche au logement (20).

2. Système respiratoire (200) selon la revendication 1,
dans lequel le logement (20) comprend une entrée
(30) reliée fluidiquement à la sortie du récipient et
une sortie (90) reliée fluidiquement au trajet de fluide.

3. Système respiratoire (200) selon la revendication 1
ou la revendication 2, dans lequel le système de gé-
nérateur (10) comprend en outre un mécanisme pour
faire tourner un arbre (72) du générateur (70).

4. Système respiratoire (200) selon la revendication 3,
dans lequel le mécanisme est une turbine (50) reliée
fluidiquement à l’entrée de logement (30).

5. Système respiratoire (200) selon la revendication 3,
dans lequel le mécanisme est une aube (50’) reliée
fonctionnellement à l’entrée de logement (30).

6. Système respiratoire (200) selon l’une quelconque
des revendications précédentes, dans lequel le sys-
tème de générateur (10) comprend en outre un mé-
canisme de stockage d’énergie.

7. Système respiratoire (200) selon l’une quelconque
des revendications précédentes, dans lequel le gé-
nérateur (70) comprend en outre un mécanisme de
régulation de tension.

8. Système respiratoire (200) selon l’une quelconque
des revendications précédentes, dans lequel le sys-
tème de générateur (10) est positionné dans le ré-
cipient de gaz (210).

9. Système respiratoire (200) selon l’une quelconque
des revendications 1 à 7, dans lequel le système de
générateur (10) est positionné à l’extérieur du réci-

pient de gaz (210).
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