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(57) ABSTRACT 

The invention relates to a gas generator, especially for an air 
bag, having tWo tubes (9, 10) arranged concentrically one in 
the other, the inner tube (10) forming the combustion 
chamber, containing the fuel (3), and being closed by a cover 
plate (11) and an end plate (12). The gas generator is 
especially suitable for the use of laughing gas and has a 
cover plate (11) joined to an end plate (12) by an igniter tube 
(7) passing through the combustion chamber. An ignition 21 A 1. No.: 10/001 241 

( ) pp ’ element is disposed in the cover plate, Whose discharge 
(22) Filed; NOV_ 15, 2001 opening for the ignition gases is in communication With the 

igniter tube A longitudinally displaceable piston (2) is 
(30) Foreign Application Priority Data disposed in the igniter tube (7), and radial openings (6) into 

the combustion chamber are disposed in the igniter tube Dec. 15, 2000 (DE) ................................... .. 100 62 750.1 The igniter tube (7) is connected With an outlet in the end 

Sep. 19, 2001 (DE) ................................... .. 101 46 074.0 plate (12). 
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GAS GENERATOR FOR LOW-SLAG GAS 
CARTRIDGES FOR MOTOR VEHICLE SAFETY 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

[0001] The invention relates to a gas generator, especially 
for an airbag, With tWo tubes arranged concentrically one in 
the other, the inner tube forming the combustion chamber, 
containing the fuel and being closed With a cover plate and 
an end plate. 

[0002] Gas generators, mainly those having solid gassing 
charges in the form of tablets, are required especially for the 
in?ation of air bags for motor vehicle safety, e.g., for drivers 
or passengers, or for side air bags. These are installed in 
motor vehicles and are an essential part of motor vehicle 
safety. 

[0003] In the gas generators for in?atable collision cush 
ions that are used at this time, the combustible, gas devel 
oping material is a gassing charge in tablet form, plate form, 
or granules. Upon de?agration, this gassing charge produces 
the pressure to in?ate the collision cushion. The disadvan 
tage of the combustion of solid gas-generating materials 
consists in the rather great mount of slag produced by the 
combustion, Which can amount to more than 50% of the 
mass of the gassing charge. Due to the formation of slag and 
dust by the burn, expensive ?lter stages are necessary in the 
gas generation in order to Withhold slag and dust particles. 
OtherWise, the collision cushion Would be damaged by the 
discharge of these particles and the occupants could be 
endangered. As alternatives to these gassing charges, there 
are generators With compressed gases or air. To form a 
sufficient gas volume, very high charging pressures are 
necessary, since as the gases are released chilling occurs, and 
no gain of volume is achieved by exothermic reactions as in 
the case of solid mixtures. To compensate for the chilling a 
solid propellant is often used, Which only due to the heat 
produced by its de?agration and the additional production of 
gas assures the operation of this gas generator. 

[0004] The present invention describes such gas genera 
tors for use in motor vehicle interiors for ?lling gas bags 
serving for the protection of occupants. The gas generator is 
characteriZed by the use of nitrous oxide (laughing gas) as 
oxidiZer and various organic substances such as polyethyl 
ene, starch or paraf?n as fuel. This gas generating substance 
has already been described in WO 00/48 987. 

[0005] An object of the invention is to provide an 
improved a gas generator, especially for an airbag With tWo 
tubes arranged concentrically one in the other, the inner tube 
forming the combustion chamber, containing the fuel and 
being closed With a cover plate and an end plate such that it 
is especially suited for the use of laughing gas as a gas 
producing substance. 

[0006] This problem is solved by the invention in that the 
cover plate is joined to the end plate through an igniter tube 
extending through the combustion chamber; an igniter ele 
ment is disposed in the cover plate and its opening for 
discharging the ignition gases is connected to the igniter 
tube; and a longitudinally displaceable piston is arranged in 
the igniter tube. Radial openings into the combustion cham 
ber are provided and the igniter tube is joined to an outlet in 
the end plate. 
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[0007] In a preferred embodiment, a discharge chamber is 
provided in the end plate, into Which the outlet of the igniter 
tube opens and the discharge chamber is connected to an 
afterburning chamber disposed betWeen the outer tube and 
the inner tube. 

[0008] The piston is joined for the de?ned control of 
movement to the cover plate preferably by a break-away 
edge. 

[0009] To prevent the piston from blocking the discharge 
openings after the ignition When it passes through the igniter 
tube, in a preferred embodiment a receiver for the piston is 
disposed in the discharge chamber folloWing, in the direc 
tion of ?oW, the discharge openings. A means for trapping 
the piston can be disposed in this receiver. 

[0010] For a more uniform ignition of the fuel, the number 
of the radial openings in the igniter tube advantageously 
increases toWard the discharge chamber. Likewise the siZe of 
the openings can increase. 

[0011] Discharge openings are provided in the outer tube 
and the gas can exit through them. 

[0012] Preferably the discharge openings are closed by a 
membrane, and the membrane at the discharge openings 
bursts due to the movement of the piston after the ignition 
element ignites. 

[0013] Cooling means are preferably arranged in the after 
burning element to cool the out?oWing gases. 

[0014] According to the invention, this gas generator if 
preferentially suitable for a fuel of nitrous oxide (laughing 
gas) as oxidiZer and various organic substances such as 
polyethylene, starch or paraf?n. 

[0015] In comparison With the current state of the art on 
the basis of solids in the form of tablets, this solution has the 
advantage of loWer ejection of solids after the charge has 
burned. This feature is gaining increasing importance due to 
safety aspects With respect to the occupants of vehicles, 
especially those With health problems such as might occur in 
the ?ring of the generators in the case of asthmatics. 

BRIEF DESCRIPTION OF THE DRAWING 

[0016] The draWing is an embodiment of a gas generator 
according to the invention. 

DETAILED DESCRIPTION 

[0017] The gas generator according to the invention is 
represented in the single draWing. It can consist of the 
illustrated components With the main feature of Zone igni 
tion, valve operation, fuel containers and afterburning space 
for cooling. 

[0018] The gas generator consists of an outer tube 9 With 
radial openings 8, in Which an inner tube is concentrically 
arranged. The inner tube 10 is closed by a cover plate 11 and 
an end plate 12 at its extremities. Cover plate 11 and end 
plate 12 are joined together by an igniter tube 7. An igniter 
element 1 is loaded into the cover plate 11 and its ignition 
gas outlet communicates With the igniter tube 7. 

[0019] In the igniter tube 7 a piston 2 is inserted, Which is 
joined to cover plate 11 by a breakaWay edge 14. The piston 
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2 can be in contact With the inner Wall of the igniter tube 7 
through O-rings or sealing rings. 

[0020] In the end plate 12 there is provided a discharge 
chamber 13 into Which the igniter tube 7 leads. This dis 
charge chamber 13 is connected by openings to the after 
burning chamber 5 betWeen outer tube 9 and inner tube 10. 

[0021] DoWnstream from the discharge openings 4 an area 
to receive the piston 2 is provided in the discharge chamber. 
Cooling elements 16 are disposed in the afterburning cham 
ber 5. 

[0022] In operation, after ignition, for example by electri 
cal igniters 1 as in EP 0 618 424 B1, With SINCO, for 
example, as an intensifying charge as described in EP 0 809 
616 A1, and With the thermal safety device as described in 
EP 0 914 305 A1, a piston 2 is driven Which, among other 
things, releases openings 6 step by step, Whereby a Zoned 
ignition of the fuel and oxidiZer mixture 3—is made pos 
sible. The fuel 3 is ideally arranged annularly around the 
igniter tube 7, the fuel being held on stainless steel meshes, 
for example, or combustible materials in the form of fabric 
Woven from fully combustible ?bers such as cellulose, for 
example. Another function of the piston is ?nally the punch 
ing out of the blast openings 4. The opening action can be 
controlled by the appropriate selection of, for example, the 
mass of the piston, the distance to be traveled, or the ignition 
poWer. After the opening action, the combustion gases enter 
an afterburning chamber 5. Here an effective cooling can be 
achieved by suitable measures such as bunches of Wire, 
ceramic supports or substances that can be vaporiZed or 
thermally decomposed, such as carbonates, oxalic acid, 
oxalates, and others. 

[0023] The discharge openings 8 in the igniter tube 7 can 
advantageously be arranged at closer intervals toWard the 
blast openings 4, thereby achieving a more uniform ignition 
of the fuel 3. 

[0024] The discharge openings 8 and the blast openings 4 
can be sealed With a membrane. 

[0025] Other embodiments of the present invention Will be 
readily apparent to those skilled in the art and are intended 
to be Within the scope of the claims appended hereto. 

It is claimed: 
1. A gas generator comprising: 

an inner tube and an outer tube arranged concentrically 
one in the other, said inner tube forming a combustion 
chamber, containing fuel and being closed With a cover 
plate and an end plate; 
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an igniter tube extending through said combustion cham 
ber and joining said cover plate to said end plate; 

an ignition element disposed in said cover plate, said 
ignition element having an outlet opening for the 
ignition gases in communication With said igniter tube; 

a longitudinal displaceable piston disposed in said igniter 
tube; 

said igniter tube having radial openings into the combus 
tion chamber disposed therin; 

said igniter tube being joined in the end plate to an outlet. 

2. The gas generator according to claim 1, Wherein a 
discharge chamber is disposed in said end plate, said outlet 
of said igniter tube opening into said discharge chamber, 
said discharge chamber being connected through bloWout 
openings to an afterburning chamber disposed betWeen said 
outer tube and said inner tube. 

3. A gas generator according to claim 1, Wherein said 
piston is joined to said cover plate With a break-aWay edge. 

4. A gas generator according to claim 1, Wherein an area 
for receiving said piston is disposed in said discharge 
chamber behind said discharge openings in the direction of 
flow. 

5. A gas generator according to claim 1, Wherein the 
number of radial openings in said igniter tube increases 
toWard said outlet chamber. 

6. Agas generator according to claim 1, Wherein discharge 
openings are disposed in said outer tube. 

7. A gas generator according to claim 1, Wherein said 
discharge openings and said bloW-out openings are closed 
by a membrane. 

8. A gas generator according to claim 7, Wherein after the 
ignition of said ignition element said piston tears open the 
bloW-out openings. 

9. A gas generator according to claim 1, further compris 
ing cooling elements disposed in said afterburning chamber. 

10. Fuel for use in a gas chamber comprising nitrous 
oxide and at least one organic substance 

11. The fuel of claim 10, Wherein said organic substance 
is selected from the group consisting of polyethylene, starch 
and paraffin. 


