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(57) ABSTRACT

A gas generator for a protective airbag includes at least one
pressurized gas chamber, a first actuator arranged so as to
open the pressurized gas chamber, and a diffusion chamber
including at least one diffusion hole defining a communica-
tion surface. Outside the diffusion chamber, the gas generator
includes an obturator having a second actuator. The obturator
is arranged in a first position in which it defines a first diffu-
sion surface. The second actuator is arranged so as to allow it
to go into a second position in which it defines a second
diftusion surface.
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ADAPTIVE GAS GENERATOR FOR AIRBAG

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit and priority of
French Application No. 12/03289 filed 4 Dec. 2012. The
entire disclosure of the above application is incorporated
herein by reference.

FIELD

[0002] The present invention generally relates to an adap-
tive gas generator for inflating an airbag generally mounted
on a vehicle.

BACKGROUND

[0003] This section provides background information
related to the present disclosure which is not necessarily prior
art.

[0004] The present invention relates to an adaptive gas gen-
erator for inflating an airbag generally mounted on a vehicle.

SUMMARY

[0005] This section provides a general summary of the
disclosure and is not a comprehensive disclosure of its full
scope or all of its features.

[0006] Adaptive devices including pressurized gas cham-
bers are known from the prior art, such as document
WO02009090356. The disclosed generator comprises two
pressurized gas chambers closed with different lids and
between which is attached a diffusion chamber. Inside the
latter two pyrotechnic devices are positioned, arranged so as
to open the lids so as to release more or less rapidly the gas
stored in the generator, giving the generator an adaptive func-
tion. This device is difficult to assemble, is bulky and there-
fore difficult to apply in a generator of small diameter. It
includes many complicated components and is therefore
expensive to manufacture. Further, the lids are opened by the
pressure of the remaining gases in the gas chambers when a
support of the lids is withdrawn following activation of the
pyrotechnic devices. Thus, depending on the remaining pres-
sure in the gas chambers at the moment when the second
pyrotechnic device is fired, the lids which are not yet open,
may open more or less rapidly which may generate variations
in performances.

[0007] An object of the present invention is to provide an
answer to the drawbacks of the prior art mentioned above and
in particular to propose an adaptive generator at a lesser cost,
with simple, robust and reproducible operation, with not
many complex internal components.

[0008] Forthis, a first aspect of the invention relates to a gas
generator for an airbag including:

[0009] at least one pressurized gas chamber;

[0010] a first actuator arranged for opening said pressurized
gas chamber;

[0011] a diffusion chamber including a communication

surface arranged for being able to diffuse the gases from said
at least one pressurized gas chamber towards the airbag;
[0012] characterized in that it further comprises outside the
diffusion chamber, an obturator comprising a second actua-
tor,

[0013] the obturator being arranged so as to be locked in a
first position in which, in cooperation with the communica-
tion surface, it defines a first diffusion surface,
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[0014] the second actuator being arranged for unlocking
the obturator so as to allow it to go into the second position in
which it defines, in cooperation with the communication sur-
face, a second diffusion surface area greater than the first
diffusion surface area.

[0015] Said at least one gas chamber being opened by a
single actuator and the obturator being distinct and positioned
outside the diffusion chamber, this adapted gas generator:
[0016] may use the quasi-totality of the components of a
non-adaptive gas generator of same design, which allows
reduction in the development, manufacturing and assembling
costs of such an adaptive gas generator;

[0017] has an operation which is more repeatable than the
one proposed by the prior art insofar that one proceeds ignor-
ing the conditions of pressure internal to the gas generator for
applying the adaptive function of the generator.

[0018] The positioning of the obturator outside the diffu-
sion chamber frees space inside the generator, the latter may
therefore be proposed with a smaller diameter. Further, the
obturator outside the diffusion chamber will be located in an
area of low pressure, which avoids having to provide resis-
tance of the obturator to strong pressures. Finally, as the
obturator during its displacement frees at least one portion of
the communication surface, its movement is facilitated by the
flow of the gases diffused towards the airbag.

[0019] According to an embodiment, the second diffusion
surface area is equal to the communication surface area.
[0020] According to an embodiment, the second diffusion
surface area is lower than the communication surface area.
[0021] According to an embodiment, the gas generator
comprises a second pressurized gas chamber, the diffusion
chamber is arranged between both pressurized gas chambers
and the first actuator is arranged for opening both pressurized
gas chambers.

[0022] Advantageously, this embodiment gives the possi-
bility of making a gas generator adaptive, storing the totality
of'the gases in two pressurized gas chambers, which is advan-
tageous when it is desired to store at least two reactive gases,
while only having one actuator for opening the gas chambers.
Further, as the obturator is arranged for partly obstructing the
communication surface in the first position, this gives the
possibility of improving the mixing of the reactive gases in
the diffusion chamber and thus improving ignition of the
mixture. Advantageously, in such an embodiment, the first
gas reserve contains at least one oxidizing gas which may be
oxygen and the second gas chamber contains at least one
reducing gas which may be hydrogen.

[0023] According to an embodiment, the obturator com-
prises a deflector arranged for:

[0024] partly covering the communication surface when
the obturator is in the first position; and

[0025] moving away from the communication surface
when the obturator passes into the second position by deform-
ing,

[0026] the obturator being made in a material with a pre-

determined ultimate strength and being arranged so that
mechanical stresses generated in the obturator during this
deformation do not exceed the ultimate strength of the mate-
rial for making the obturator.

[0027] Advantageously, this embodiment avoids any risk of
ejection of debris from the obturator into the airbag upon its
passing from the first position to the second position, an
ejection which may damage the airbag, require its reinforce-
ment, or even injure an occupant of the vehicle. Moreover, the
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deflector allows deviation of the gases diffused by the com-
munication surface and thus reduction in the aggressivity of
the generator towards the safety bag and improvement in the
kinematics of deployment of the safety bag by deviating the
gases in a preferential direction favorable to the deployment.
[0028] According to an embodiment, the obturator, in the
first position, is arranged for partly covering the communica-
tion surface and defining a first obturated surface, the first
diffusion surface being the non-obturated communication
surface: the communication surface area is equal to the first
diffusion service area plus the first obturated surface area, and
the obturator, in the second position, is arranged for reducing
the obstruction of the communication surface and thereby
defining a second obturated surface, the second diffusion
surface area remaining the non-obturated communication
surface area: the communication surface area being equal to
the second diffusion surface area plus the second obturated
surface area. It should be noted that the second obturated
surface area may be zero if all the communication surface
area is left free for diffusing gases towards the safety bag.
[0029] According to an embodiment, the deflector is
arranged so as to be pushed by the gases diffused by the
communication surface for passing from the first position to
the second position.

[0030] Advantageously, this embodiment gives the possi-
bility of limiting the power of the second actuator which only
has the function of unlocking the obturator and thereby lim-
iting the cost of the gas generator.

[0031] According to an embodiment, the second actuator is
a pyrotechnic igniter.

[0032] Advantageously, this embodiment allows remote
actuation of the activation of the obturator under the com-
mand from a computer integrated into the vehicle.

[0033] According to an embodiment, the second actuator is
connected to the airbag.

[0034] Advantageously, this embodiment allows remote
actuation of the activation of the obturator depending on the
kinematics of deployment of the safety bag and thus gives the
possibility of doing without any electric command, with
which the overall cost of the system may be reduced. This
embodiment further allows reduction in the aggressivity of
the protective bag in the case when the occupant would be in
an abnormal position also known to one skilled in the art
under the term of « out of position» . In other words, the
second actuator is a mechanical link between the airbag and
the obturator, controlling the latter during the deployment of
the bag by mechanical action such as traction. Alternatively,
the breakable element may assume the shape of a seam or a
pin which may be in plastic.

[0035] According to an embodiment, the second actuator is
a pyrotechnic igniter and the pyrotechnic igniter is arranged
for deforming the deflector from the first position to the
second position.

[0036] Advantageously, this embodiment gives the possi-
bility of more accurately controlling the second diffusion
surface and thus improving the reproducibility of the opera-
tion of the generator.

[0037] According to an embodiment, the deflector has the
shape of a strip laid out around the diffusion chamber and the
ends of which are connected together in order to form a
locking of the strip around the diffusion chamber.

[0038] Advantageously, this embodiment gives the possi-
bility of applying simple and inexpensive components.
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[0039] According to an embodiment, the obturator com-
prises a piston arranged for locking together the ends of the
strip, attached to a first end of the strip, and arranged so as to
be forcibly inserted into the second end. The piston according
to this application is economical to make.

[0040] According to an embodiment, the second actuator is
laid out in order to push the piston out of the second end.
[0041] Advantageously, the second actuator according to
this application pushes the piston out of the second end of the
strip, which has the effect of releasing the first end. Unlocking
is therefore carried out concomitantly with the setting into
motion of the obturator from the first towards the second
position.

[0042] According to an embodiment, the deflector has the
shape of a strip positioned around the diffusion chamber and
the ends of the strip are connected together through a break-
able element.

[0043] Advantageously, this embodiment gives the possi-
bility of controlling the passage towards the second position
by the material and the shape of the breakable element.

[0044] A second aspect of the invention is an automobile
safety module including a gas generator according to the first
aspect.

[0045] According to an embodiment, the module, the gas

generator of which is provided with at least one attachment
pin, comprises a casing and at least one nut arranged so as to
attach the gas generator to the casing, and the obturator is kept
in place by tightening the obturator between the gas generator
and the casing.

[0046] Advantageously, this embodiment simplifies the
assembling of the defector on the gas generator and guaran-
tees its proper positioning in the safety module during the
whole lifetime of the device.

[0047] A third aspect of the invention is an automobile
vehicle including at least one gas generator according to the
first aspect.

[0048] It is understood that the embodiments described
above may be combined with each other in order to combine
the various advantages thereof.

[0049] Further areas of applicability will become apparent
from the description provided herein. The description and
specific examples in this summary are intended for purposes
of illustration only and are not intended to limit the scope of
the present disclosure.

DRAWINGS

[0050] The drawings described herein are for illustrative
purposes only of selected embodiments and not all possible
implementations, and are not intended to limit the scope of
the present disclosure.

[0051] FIG. 1 is an isometric illustration of a gas generator
including an obturator according to the invention in its first
locked position.

[0052] FIG. 2 illustrates a section of an obturator according
to a first embodiment and in its first locked position.

[0053] FIG. 3 illustrates a section of an obturator according
to a first embodiment and in its second position.

[0054] FIG. 4 illustrates a section of an obturator according
to a second embodiment and in its first locked position.
[0055] FIG. 5 illustrates a section of an obturator according
to a third embodiment and in its first locked position.

[0056] FIG. 6 illustrates a section of an obturator according
to a third embodiment and in its second position.
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[0057] FIG. 7 illustrates a section of an obturator according
to a fourth embodiment and in its first locked position.
[0058] FIG. 8illustrates a section of an obturator according
to a fourth embodiment and in its second position.

[0059] Corresponding reference numerals indicate corre-
sponding parts throughout the several views of the drawings.

DETAILED DESCRIPTION

[0060] Example embodiments will now be described more
fully with reference to the accompanying drawings.

[0061] FIG. 1illustrates a gas generator 1 in a safety bag 3.
The gas generator 1 comprises two gas pressurized gas cham-
bers 11 and 15 between which a diffusion chamber 13 is laid
out and comprises at least one diffusion hole 14. The surface
of the diffusion hole 14 defines a communication surface
which is arranged for diffusing the gases from the pressurized
gas chambers 11 and 15 towards the airbag 3. The pressurized
gas chambers 11 and 15 as well as the diffusion chamber 13
are of substantially cylindrical shapes of axis X. The gas
generator 1 further comprises a first actuator 12 with the
shape of a pyrotechnic igniter 121 attached by means of one
or several structural elements, not shown for the sake of
clarity, to the diffusion chamber 13. The pyrotechnic igniter
121 is arranged for opening the pressurized gas chambers 11
and 15. In alternatives not shown, the pyrotechnic igniter 121
may be attached to elements of the gas generator 1 other than
the diffusion chamber 13, such as the pressurized gas cham-
ber 11 or 15.

[0062] The gas generator 1 is equipped, outside the diffu-
sion chamber 13 with an obturator 2 provided with a second
actuator 22 with the shape of a pyrotechnic igniter 29. The
obturator 2 is arranged so as to be locked in a first position in
which the obturator 2 partly obstructs the communication
surface as illustrated in this FIG. 1. This gives the possibility
of limiting the gas flow diffused by the diffusion chamber 13
by forming a screen in front of the communication surface
formed by the diffusion holes 14. As illustrated in FIG. 3, the
obturator 2 may be unlocked under the action of the second
actuator 22 in order to pass into a second position in which the
obstruction made by the obturator 2 in the first position is
reduced. This has the consequence of allowing a gas flow to
diffuse through the diffusion chamber 13 which is more sub-
stantial with the obturator 2 in the second position than in the
first position. This thus makes the gas generator 1 adaptive, on
a command from outside the gas generator 1.

[0063] InFIG.1,the obturator 2 has the shape of a deflector
23 formed with a strip 231 which may for example be in metal
with a thickness allowing it to withstand the gas flow diffused
by the diffusion chamber 13, i.e. capable of limiting the gas
flow diffused by the diffusion chamber 13 in this first oper-
ating position; any material other than the metal capable of
withstanding the gas flow may be used for making the deflec-
tor 23, such as for example a fabric coated with an elastomer
or a silicone or an injected element in elastomer such as
EPDM. These latter materials have the advantage of not being
aggressive towards the partly illustrated safety bag 3 and of
being sufficiently flexible so as to deform during the folding
of the safety bag 3.

[0064] In this FIG. 1, the deflector 23 covers the width of
the diffusion chamber 13 and comprises an aperture 233
allowing diffusion of the gases when the obturator 2 is in the
first position. The second actuator 22 assumes the shape of a
pyrotechnic igniter 29 attached to the deflector 23 by crimp-
ing or clip-fastening for example.
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[0065] FIG. 2 is a section of the obturator 2 along a plane
perpendicular to the axis X of the gas generator 1 according to
the first embodiment. The first actuator 12 is not illustrated in
this figure for more clarity. The second actuator 22 is attached
to the deflector 23 via an igniter support 21 in which it is
maintained for example by a ring 25 which may be forcibly
mounted. The igniter support 21 is for example attached to the
deflector 23 through a weld.

[0066] The deflector 23 is wound around the diffusion
chamber 13 symbolized by dotted lines. Both ends 234 and
235 of the deflector 23 are connected together through a
piston 24. This piston 24 crosses the aperture 2341 of the
upper end 234 and the aperture 2351 of the lower end 235. The
piston 24 is for example force-fitted into the aperture 2351.
The piston may also be force-fitted into the aperture 2341
with a fitting force greater than the fitting force in the aperture
2351 so that the piston 24 remains bound to the upper end 234
when the obturator 2 passes from the first position to the
second operating position. This avoids ejection of any part
inside the airbag 3 which may aggress the airbag 3 and/or the
occupant of the vehicle.

[0067] During the firing of the pyrotechnic igniter 29, the
generated gases cause an increase in the pressure in the piston
24 which generates separation of the piston 24 from the lower
end 235. As both ends 234 and 235 are no longer connected,
the deflector 23 opens as illustrated in FIG. 3 so as to have the
obturator 2 pass from the first to the second operating posi-
tion. Deformation of the deflector 23 is obtained under the
effect of the gases generated by the pyrotechnic igniter 29
and/or under the action of the gases diffused by the diffuser
13.

[0068] The gas generator 1 may include a pin which may be
used for attaching the deflector 23 between the gas generator
1 and the casing of an airbag by means of a nut.

[0069] FIG. 4 is a section of the obturator 2 according to a
second embodiment and along the same sectional plane as the
one of FIG. 2. The elements identical with those described in
connection with the first embodiment of FIG. 2 bear identical
numerical references and will not be described again in detail.
The upper 234 and lower 235 ends are connected together
through a portion of one of the upper 234 or lower 235 ends,
plastically deformed so as to form a lock 27. For this, the
upper end 234 is folded back onto the lower end 235 so as to
cover it. In an alternative version not shown, the lower ends
235 may be folded back onto the upper end 234. In another
alternative version, the lower 234 and upper 235 ends may be
bound through a weld, for example a spot weld, in order to
provide locking of both ends together.

[0070] Inorderthatthe firing of the pyrotechnic igniter may
unlock the lock 27, the lower end 235 comprises an aperture
236 which allows the gases generated under pressure in the
aperture 236 by the igniter to exert a thrust force on the upper
end 234 and thus mechanically urge the lock 27 so as to
separate the lower 235 and upper 234 ends.

[0071] FIGS. 5 and 6 illustrate a third embodiment in which
the deformation of the deflector 23 is generated by the second
actuator 22 which is a pyrotechnic igniter 29. In this embodi-
ment, the igniter support 21 is bound to the deflector 23
through welding or crimping in an aperture 237 present in the
lower end 235. The igniter support 21 is covered with a
deformable sheath 5 forming a chamber, the first end 52 of
which is bound to the igniter support 21 through welding or
crimping. The deformable sheath 5 has the shape of a tube, the
second end 51 of which is closed and the side wall of which is
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corrugated so that when the pressure increases inside the tube,
the corrugations of the wall deform so that the side wall
stretches and the second closed end 51 then moves away from
the first end 52 of the tube. The upper end 234 of the deflector
23 formed with a strip 231 is bound to the end 51 of the
deformable sheath 5 by welding or crimping. The deformable
sheath 5 may at least temporarily contain the gases generated
by the firing of the pyrotechnic igniter 29; the pressure
increase inside the deformable sheath 21 causes displacement
of'the end 51 and of the connection between the upper end 234
of the deflector 23 and the deformable sheath 5 as illustrated
in FIG. 6. This embodiment gives the possibility of avoiding
that the gases generated by the pyrotechnic igniter 29 come
into contact with the airbag 3 and ensures deformation and/or
a controlled aperture length of the deflector 23 neither depen-
dent on or influenced by the gases diffused by the diffusion
chamber 13.

[0072] FIGS. 7 and 8 illustrate a fourth embodiment in
which the second actuator 26 is connected to the protective
airbag 3. These figures illustrate sections of a safety module 4
along a plane perpendicular to the axis X of the gas generator
1 illustrated in FIG. 1. In this embodiment, the second actua-
tor 26 has the shape of a flexible connection capable of being
folded at the same time as the airbag 3. A first end of the
actuator 26 is sewn on the airbag 3 to abag anchoring area and
the second end is connected to the deflector 23 at a deflector
anchoring area. The length of the second actuator 26 is
defined so that it is shorter than the distance between the bag
anchoring area and the deflector anchoring area when the
protective airbag 3 is deployed. The deflector 23 is formed
with a strip 231 of fabric coated with an elastomer or silicone.
Alternatively, the deflector 23 may be an injected part, for
example in elastomer, for example an EPDM. The second end
of the actuator 26 is connected to the deflector 23 through a
seam 28 which also gives the possibility of locking together
the upper 234 and lower 235 ends of the deflector 23 around
the diffusion chamber 23. For this, the second actuator 26 is
for example sewn between the upper 234 and lower 235 ends
of'the deflector 23. The seam 28 is defined so that it is capable
of withstanding the gases diffused by the diffusion chamber
23 but may break during the deployment of the safety bag 3
when the force generated by the tension ofthe second actuator
26 on the seam 28 exceeds a predetermined breakage value of
the seam 28. The seam 28 is broken:

[0073] it no longer maintains together both upper 234 and
lower 235 ends of the deflector 23 which may open under the
effect of the gases diffused by the diffusion chamber 23;
[0074] the safety bag 3 is no longer connected to the deflec-
tor 23 through the second actuator 26 and may therefore be
completely deployed as illustrated in FIG. 8.

[0075] Inthis fourth embodiment, the length of the actuator
26 gives the possibility of adjusting the moment of time at
which the obturator 2 will pass into the second operating
position, and this without any electric signal. This embodi-
ment further gives the possibility of making sure that the gas
flow delivered by the gas generator 1 will not be greater than
the flow rate allowed by the obturator 2 in its first operating
position even if an outer element such as the head of an
occupant opposes the deployment of the safety airbag 3.
[0076] Alternatively, the seam 28 may be replaced with a
pin for example in plastic which also allows the locking
together of the upper 234 and lower 235 ends of the deflector
23 around the diffusion chamber 23. For this, the pin com-
prises a shoulder on the side of the upper end 234 and is folded
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back on the side of the lower end 235, for example by ultra-
sonic welding. The pin is defined so that it withstands the
gases diffused by the diffusion chamber 23 but breaks during
deployment of the safety bag 3 when the force generated by
the tension of the second actuator 26 on the pin exceeds the
breakage value of the pin.

[0077] According to FIG. 7, the deflector 23 is crossed by
an aperture 232 which may be used for letting through a pin
16 bound to the gas generator 1. This pin 16 thus crossing the
casing 41 allows the obturator 2 to be bound between the gas
generator 1 and the casing 41 via a nut 17 tightened on the
casing 41. This allows efficient positioning and at a lesser cost
of the obturator 2 on the gas generator 1.

[0078] Itwill be understood that diverse modifications and/
or improvements obvious to one skilled in the art may be
made to the different embodiments of the invention described
in the present description without departing from the scope of
the invention as defined by the appended claims.

[0079] In particular, the attachment of the second actuator
22 to other elements of the protective module 4 may be
contemplated insofar that it may unlock the obturator 2 for
having it pass from the first position to the second operating
position.

What is claimed is:

1. A gas generator for an airbag comprising:

at least one pressurized gas chamber;

a first actuator for opening the gas pressurized gas cham-
ber;

a diffusion chamber including a communication surface
arranged for diffusing gases from the at least one pres-
surized gas chamber towards the airbag; and

an obturator located outside the diffusion chamber and
including a second actuator, the obturator arranged so as
to be locked in a first position in which the obturator and
the communication surface cooperate to define a first
diffusion surface;

wherein the second actuator is arranged for unlocking the
obturator in order to allow the obturator to go into a
second position in which the obturator and communica-
tion surface cooperate to define a second diffusion sur-
face area greater than the first diffusion surface area.

2. The gas generator according to claim 1, wherein the
second diffusion surface area is lower than the communica-
tion surface area.

3. The gas generator according to claim 1, wherein the
second diffusion surface area is equal to the communication
surface area.

4. The gas generator according to claim 1, further compris-
ing a second pressurized gas chamber, the diffusion chamber
arranged between the first and second pressurized gas cham-
bers, the first actuator arranged for opening both pressurized
gas chambers.

5. The gas generator according to claim 1, wherein the
obturator comprises includes a deflector arranged for:

partly covering the communication surface when the obtu-
rator is in the first position, and

moving away from the communication surface when the
obturator passes into the second position by deforming,
the obturator arranged such that mechanical stresses
generated in the obturator during deformation of the
obturator do not exceed an ultimate strength of a mate-
rial used for making the obturator.

6. The gas generator according to claim 5, wherein the

deflector is arranged so as to be pushed by gases diffused by
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the communication surface in order to pass from the first
position to the second position.

7. The gas generator according to claim 1, wherein the
second actuator is connected to the airbag.

8. The gas generator according to claim 5, wherein the
second actuator is a pyrotechnic igniter and in that the pyro-
technic igniter is arranged so as to deform the deflector from
the first position to the second position.

9. The gas generator according to claim 5, wherein the
deflector has the shape of a strip laid out around the diffusion
chamber and the ends of the strip are connected together in
order to form a lock of the strip around the diffusion chamber.

10. The gas generator according to claim 9, wherein the
obturator included a piston arranged so as to lock together a
first and a second end of the strip, attached to the first end of
the strip, and arranged so as to be press fitted into the second
end of the strip.

11. The gas generator according to claim 10, wherein the
second actuator is laid out in order to push the piston out of the
second end.

12. The gas generator according to claim 7, wherein the
deflector has the shape of a strip positioned around the diffu-
sion chamber and in that the ends of the strip are connected
together through a breakable element.
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13. An automobile safety module comprising:

an airbag; and

a gas generator in communication with the airbag, the gas
generator including:

at least one pressurized gas chamber;

afirst actuator for opening the gas pressurized gas cham-
ber;

a diffusion chamber including a communication surface
arranged for diffusing gases from the at least one
pressurized gas chamber towards the airbag; and

an obturator located outside the diffusion chamber and
including a second actuator, the obturator arranged so
asto belocked in afirst position in which the obturator
and the communication surface cooperate to define a
first diffusion surface;

wherein the second actuator is arranged for unlocking the
obturator in order to allow the obturator to go into a
second position in which the obturator and communica-
tion surface cooperate to define a second diffusion sur-
face area greater than the first diffusion surface area.
14. The automobile safety module according to claim 13,
wherein the gas generator includes at least one attachment
pin, the module further comprising a casing, and at least one
nut arranged for attaching the gas generator to the casing,
wherein the obturator is held in place by tightening the obtu-
rator between the gas generator and the casing.
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