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(57) Abstract: A gas generator for inflating an automobile airbag, comprising -at least a first igniter suitable to be fired in order to
00 release gases and/or particles, -at least first inflation means suitable for being released by the gases and/or the particles of the firing©

igniter for creating the first gases for inflating the automobile airbag, -at least a first chamber (20) containing the first inflation
means, -a connecting piece (10) holding in place this first igniter and this first chamber, which connecting piece (10) comprises at

o least one diffusion orifice (15) toward the automobile airbag of the unit of the first inflation gases, a first direct communication
between this first igniter and this first chamber(20) and a second direct communication between this first chamber(20) and this at

o least one diffusion orifice (15), characterized in that the first communication and the second commumcation are designed in such a
manner that the first inflation gases created by the first inflation means arrive at this at least one diffusion orifice (15) before the
gases and/or particles of this first igniter.



GAS GENERATOR

The present invention relates in a general manner to a gas generator for

inflating a bag or automobile airbag of an airbag module and in particular to a gas

generator comprising a firing igniter and diffusion holes exclusively constructed in

the vicinity of the igniter in order to obtain a compact assembly and a rapid

deployment time.

Gas generators are known from the prior art that comprise a firing igniter

and diffusion holes close to the igniter like those described, for example, in the

documents US 7 641 230 or EP 1 424 246. The architecture of these generators is

similar in that they each comprise a central piece comprising the diffusion outlet

and that connects the igniter to chambers of compressed gas and connects these

chambers to the diffusion outlet. The assembly in the airbag module is simple

because the latter comprises a simple box in which the airbag is positioned and the

generator is positioned inside the airbag. On the other hand, these systems have

the particular disadvantage of requiring a bag resistant to the attacks of particles

and/or gas emitted by the igniter at the very beginning of operation. In fact, the

igniter, that has the goal of opening the chambers in order to permit the compressed

gases to inflate the bag, produces gases and/or particles during its firing that

brutally destroy the closing covers of the chambers. Now, the devices described

cannot avoid that a part of these particles and/or gases emitted by the igniter exit

through the diffusion orifices before the compressed gases when the bag is not yet

deployed. These gases and/or particles from the igniter are more aggressive than

the compressed gases of the storage chambers and reinforcements must be

provided on the bag especially to avoid damage created by these gases and/or



particles from the igniter. The result is a significant increase in cost. Furthermore,

these devices cannot be used with a supplementary igniter in order to offer an

operation in two distinct times because the 2 chambers are opened by the same

igniter. It can be noted that for the document EP 1 424 246 the covers are

assembled on a piece added to the storage chamber. This implies a supplementary

expense and an architecture is preferred with communication orifices of the

chamber that are easy to plug, that is, the support surfaces of the covers should be

plane with a space that can receive the cover.

Document US 7 780 193 describes a gas generator with a central piece that

supports the igniter and with diffusion holes arranged at each end of the generator.

This generator has the disadvantage that it does not permit a compact assembly in

the airbag module and also allows a significant time for the appearance of the first

inflating gases at the beginning of operation because the complete generator must

be pressurized from end to end before the first gases exit towards the bag through

the diffusion holes. In a general manner it is better to avoid having intermediate

filtration or diffusion chambers between the storage chamber and the diffusion

orifices in order to have the shortest possible time for the appearance of the

inflation gases.

A goal of the present invention is to respond to the disadvantages of the

documents of the prior art mentioned above and in particular to propose at first a

compact gas generator with a diffusion exclusively in the vicinity of the igniter,

and of which the start of operation does not present a risk of damaging the bag by

particles and/or gases emitted by the igniter.

To this end a first aspect of the invention relates to a gas generator for

inflating an automobile airbag, comprising



- at least a first igniter suitable to be fired in order to release gases and/or particles,

- at least first inflation means suitable for being released by the gases and/or the

particles of the firing igniter for creating the first gases for inflating the automobile

airbag,

- at least a first chamber containing the first inflation means,

- a connecting piece holding in place this first igniter and this first chamber,

which connecting piece comprises at least one diffusion orifice toward the

automobile airbag of the unit of the first inflation gases, a first direct

communication between this first igniter and this first chamber and a second direct

communication between this first chamber and this at least one diffusion orifice,

characterized in that the first communication and the second communication are

designed in such a manner that the first inflation gases created by the first inflation

means arrive at this at least one diffusion orifice before the gases and/or particles

of this first igniter.

The gas generator in accordance with the present invention offers a compact

assembly in the airbag module by virtue of the diffusion exclusively arranged on

the connecting piece that holds the igniter in place while guaranteeing that the

gases and/or particles of the igniter do not arrive at the beginning of operation at

the airbag in such a manner that it undergoes fewer attacks. In other words, the

design of the communications between the igniter and the chamber on the one hand

and between the chamber and the diffusion orifices on the other hand guarantees

that the gases generated by the inflation means located in the chamber arrive at the

diffusion before the gases and/or particles emitted by the igniter in such a manner

that the still folded airbag will be forced to deploy under the effect of the first



inflation gases. Consequently, the airbag has no need of being reinforced in order

to resist the gases and/or particles from the igniter. The airbag will be lighter

compared to the modules equipped with generators of the prior art.

The first direct communication and the second direct communication are

advantageously designed so that all the gases and/or particles from the igniter pass

through this first chamber before arriving at this at least one diffusion orifice. This

implementation offers an architecture in which the gases and/or particles from the

igniter transit through the chamber before going to the diffusion orifice and they

therefore arrive there after the first inflation gases.

A particularly interesting embodiment consists in that the first direct

communication is a first direct communication conduit and that the second direct

communication is a second direct communication conduit, and that the first conduit

and the second conduit are separate and distinct. This implementation is

economical and guarantees by its construction that the gases and/or particles from

the igniter do not arrive at the diffusion before the first inflation gases created by

the first inflation means contained in the chamber because the conduits do not have

any part in common.

The generator comprises in a very advantageous manner:

- second inflation means suitable for being released by gases and/or particles of the

first inflation means in order create second inflation gases of the automobile

airbag,

- a second chamber containing the second inflation means,

the connecting piece holds in place the second chamber and comprises a third

direct communication conduit between the second chamber and this at least one



diffusion orifice. This implementation in accordance with the present invention

offers an increased inflation capacity by the presence of the second inflation

chamber.

The gas generator comprises in an advantageous manner:

A second igniter suitable for being fired in order to release gases and particles,

- second inflation means suitable for being released by the gases and/or the

particles of the second igniter in order to create second inflation gases of the

automobile airbag,

- a second chamber containing the second inflation means, and

the connecting piece comprises a third direct communication conduit between the

second chamber and this at least one orifice for the diffusion of the second inflation

gases to the automobile airbag and a fourth direct communication conduit between

the second igniter and the second chamber, and the third conduit and the fourth

conduit are separate and distinct. This implementation offers an adaptive gas

generator with a second igniter that can be fired independently of the first one, and

the design of the third and of the fourth conduit guarantees that the gases and/or

particles from the second igniter do not arrive at the diffusion before the second

inflation gases created by the two inflation means contained in the second chamber

because the third and the fourth conduit do not have common parts.

The connecting piece advantageously comprises a fifth direct

communication conduit between the first and the second chamber, distinct and

separate from the other communication conduits. This fifth conduit permits a

communication between the chambers in order to balance pressures or create

inflation functions combining the two chambers.



This first chamber advantageously comprises a first storage piece with a

cylindrical form and a single opening constructed at one end and closed by the

connecting piece in order to form an enclosed area, and this second chamber

comprises a second storage piece with a cylindrical form and a single opening

constructed at one end and closed by the connecting piece in order to form a

second enclosed area. The storage pieces can be realized in a simple manner and

the assembly on the connecting piece allows the chambers to be closed.

The first inflation means are advantageously guided by a first nozzle in order

to create the first inflation gases in a first predetermined time and the second

inflation means are guided by a second nozzle in order to create the second

inflation gases in a second predetermined time and the first nozzle and the second

nozzle are exclusively constructed on the connecting piece. The nozzles are

constructed on the connecting piece and the storage pieces are simple pieces with a

single opening without precise and expensive machining.

The gas generator advantageously comprises a first cover obturating the first

conduit and the second conduit and the first conduit, the second conduit and the

first cover are designed in such a manner that the gases and/or particles of the first

igniter open the obturation of the second conduit when the first igniter is fired, and

the gas generator comprises a second cover obturating the third conduit and the

fourth conduit, and the third conduit, the fourth conduit and the second cover are

designed so that the gases and/or particles of the second igniter open the obturation

of the third conduit when the second igniter is fired. The construction of the covers

on two conduits permits the construction of the gas generator to be simplified.

The first inflation means and the second inflation means advantageously comprise

compressed gas.



The second inflation means advantageously comprise water in liquid form.

This inflation means is economical and the water can be vaporized by the first

inflation gases, which reduces the temperature and their aggressivity on the airbag.

The connecting piece is advantageously a metallic piece molded or

deformed by beating.

The connecting piece advantageously comprises two diffusion orifices of

which one is designed to be obturated when the gas generator is assembled in an

airbag module.

A second aspect of the invention is an airbag module comprising a gas

generator in accordance with the first aspect of the invention.

A third aspect of the invention is a vehicle comprising at least one gas

generator in accordance with the first aspect of the invention.

Other characteristics and advantages of the present invention will appear

more clearly upon a reading of the following detailed description of an

embodiment of the invention given by way of non-limiting example and illustrated

by the attached drawings in which:

- figure 1 represents a gas generator in accordance with the invention in

isometric section;

- figure 2 represents the gas generator of figure 1 along section 2-2.

Figure 1 represents a gas generator comprising two storage chambers for

compressed gases 20 and 30 formed essentially by storage pieces 2 1 and 3 1

connected to one another by a connecting piece 10. Chambers 20 and 30 are

closed by a cover that is not shown for reasons of clarity. The connecting piece 10



hold two igniters (not shown) in place in the housings 11 and 12 for reasons of

clarity. These housings 11 and 12 empty into the conduits 13 and 14. The

connecting piece 10 also comprises a diffusion orifice 15 for gases to the airbag

(not shown). As will be explained with figure 2, the orifice 15 communicates

directly with each of the chambers 20 and 30. Finally, the connecting piece also

comprises a connecting conduit 16 between the chamber 20 and the chamber 30.

This conduit 16 offers several functions : the pressure between the chambers 20

and 30 can therefore be balanced. If no igniter is installed in the housing 12 the

gases of the chamber 30 can flow toward the chamber 20 and the outside through

this conduit 16, or a superpressure created then by the functioning in the chamber

20 can pass via the conduit 16 and bring about the opening of an outlet conduit

from the chamber 30. The conduit 16 can alternatively offer a possibility of a

multistage operation with the second chamber 30 that would be a buffer chamber

emptying into the first chamber via its conduit 16.

Figure 2 shows the generator of figure 1 in section along the axis 2-2. The

connecting piece 10 comprises the conduits 17 and 18 that establish a

communication between the diffusion orifice 15 and the chambers 20 and 30. The

chamber 20 comprises the storage piece 2 1 that is closed by the connecting piece

10, and the cover 22 that covers the conduits 13 and 17 (and, if necessary, the

conduit 16) renders the chamber 20 completely closed. In a similar manner the

chamber 30 comprises the storage piece 31 that is closed by the connecting piece

10, and the cover 32 that covers the conduits 14 and 18 renders the chamber 30

completely closed. The functioning of the first chamber 20 of the generator is as

follows: when the first igniter is fired, it produces gases and/or particles that are

immediately directed by the conduit 13 toward the chamber 20. The hot gases

and/or particles emitted by the first igniter into the conduit 13 increase the pressure



in such a manner that the cover 22 is broken by these gases and/or particles that

can enter into the chamber 20 according to arrow A . As soon as the cover 22 is

broken, the gases delivered by the chamber 20 can exit in a concomitant manner

from the chamber through conduit 17 in order to go toward the diffusion orifice 15.

The conduits 17 and 13 are separate and distinct and the gases and/or particles

from the igniter cannot arrive at the diffusion orifice 15 before the compressed

gases initially contained in the chamber 20. It is possible to envision including

propellant in the chamber 20 that can be ignited by the gases and/or particles from

the igniter in order to increase the inflation capacities of the gas generator. The

same functioning scheme applies to the chamber 30.

It is understood that various modifications and/or improvements obvious to a

person skilled in the art can be added to the different embodiments of the invention

described in the present specification without leaving the scope of the invention

defined by the attached claims. In particular, mention is made of chambers

containing compresses gases and it can be envisioned replacing the compressed

gases by propellant that would alone ensure the inflation of the airbag.



CLAIMS

1. A gas generator for inflating an automobile airbag, comprising

- at least a first igniter suitable to be fired in order to release gases and/or particles,

- at least first inflation means suitable for being released by the gases and/or the

particles of the firing igniter for creating the first gases for inflating the automobile

airbag,

- at least a first chamber (20) containing the first inflation means,

- a connecting piece (10) holding in place this first igniter and this first chamber,

which connecting piece (10) comprises at least one diffusion orifice (15) toward

the automobile airbag of the unit of the first inflation gases, a first direct

communication between this first igniter and this first chamber (20) and a second

direct communication between this first chamber (20) and this at least one

diffusion orifice (15), characterized in that the first communication and the second

communication are designed in such a manner that the first inflation gases created

by the first inflation means arrive at this at least one diffusion orifice (15) before

the gases and/or particles of this first igniter.

2 . The gas generator according to claim 1, characterized in that the first

direct communication and the second direct communication are designed so that all

the gases and/or particles from the igniter pass through this first chamber before

arriving at this at least one diffusion orifice.



3 . The gas generator according to one of claims 1 or 2, characterized in that

the first direct communication is a first direct communication conduit (13) and that

the second direct communication is a second direct communication conduit (17),

and that the first conduit (13) and the second conduit (17) are separate and

distinct.

4 . The gas generator according to claim 3, characterized in that it comprises:

- second inflation means suitable for being released by gases and/or particles of the

first inflation means in order create second inflation gases of the automobile

airbag,

- a second chamber (30) containing the second inflation means,

and that the connecting piece (10) holds in place the second chamber (30) and

comprises a third direct communication conduit (18) between the second chamber

(30) and this at least one diffusion orifice (15).

5 . The gas generator according to claim 3, characterized in that it comprises:

a second igniter suitable for being fired in order to release gases and particles,

- second inflation means suitable for being released by the gases and/or the

particles of the second igniter in order to create second inflation gases of the

automobile airbag,

- a second chamber (30) containing the second inflation means,

and that the connecting piece (10) comprises a third direct communication conduit

(18) between the second chamber (30) and this at least one orifice (15) for the



diffusion of the second inflation gases to the automobile airbag and a fourth direct

communication conduit (14) between

the second igniter and the second chamber (30), and that the third conduit (18) and

the fourth conduit (14) are separate and distinct.

6 . The gas generator according to one of claims 4 or 5, characterized in that

the connecting piece (10) comprises a fifth direct communication conduit (16)

between the first and the second chamber (20, 30) distinct and separate from the

other communication conduits.

7 . The gas generator according to one of claims 4 to 6, characterized in that

this first chamber (20) comprises a first storage piece (21) with a cylindrical form

and a single opening constructed at one end and closed by the connecting piece

(10) in order to form an enclosed area, and that this second chamber (30)

comprises a second storage piece (31) with a cylindrical form and a single opening

constructed at one end and closed by the connecting piece (10) in order to form a

second enclosed area.

8 . The gas generator according to one of claims 4 to 7, characterized in that

The first inflation means are guided by a first nozzle in order to create the first

inflation gases in a first predetermined time, and that the second inflation means

are guided by a second nozzle in order to create the second inflation gases in a

second predetermined time, and that the first nozzle and the second nozzle are

exclusively constructed on the connecting piece (10).

9 . The gas generator according to one of claims 5 to 8, that are dependent

on claim 4, characterized in that it comprises a first cover (22) obturating the first

conduit (13) and the second conduit (17), that the first conduit (13), the second



conduit (17) and the first cover (22) are designed in such a manner that the gases

and/or particles of the first igniter open the obturation of the second conduit (17)

when the first igniter is fired, that the gas generator comprises a second cover (32)

obturating the third conduit (18) and the fourth conduit (14), and that the third

conduit (18), the fourth conduit (14) and the second cover (32) are designed so that

the gases and/or particles of the second igniter open the obturation of the third

conduit (18) when the second igniter is fired.

10. The gas generator according to one of claims 4 to 9, characterized in that the

first inflation means and the second inflation means comprise compressed gas.

11. The gas generator according to one of claims 5 to 8, characterized in that

The second inflation means comprise water in liquid form.

12. The gas generator according to one of claims 1 to 11, characterized in

that the connecting piece is a metallic piece molded or deformed by beating.

13. The gas generator according to one of claims 1 to 12, characterized in

that the connecting piece comprises two diffusion orifices of which one is designed

to be obturated when the gas generator is assembled in an airbag module.

14. A module airbag comprising a gas generator in accordance with one of

claims 1 to 13.

15. An automobile vehicle comprising at least one gas generator in

accordance with one of claims 1 to 13.
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