
(19) United States 
US 20010017459A1 

(12) Patent Application Publication (10) Pub. N0.: US 2001/0017459 A1 
Fischer (43) Pub. Date: Aug. 30, 2001 

(54) VEHICLE OCCUPANT RESTRAINT SYSTEM (30) Foreign Application Priority Data 

(75) Inventor; Anton Fischer, Leinwe?er (DE) Feb. 4, 2000 (DE) ................................... .. 200 01 960.0 

Correspondence Address: 
TAROLLI, SUNDHEIM, COVELL, TUMMINO 
& SZABO L.L.P. 
1111 LEADER BLDG. 
526 SUPERIOR AVENUE 
CLEVELAND, OH 44114-1400 (US) 

(73) Assignee: TRW Occupant Restraint Systems 
GmbH & Co. KG 

(21) Appl. N0.: 09/772,836 

(22) Filed: Jan. 30, 2001 

Publication Classi?cation 

(51) Int. Cl? ................................................... ..B60R 21/16 
(52) Us. 01. ........................................................ .. 280/7302 

(57) ABSTRACT 
The invention relates to a vehicle occupant restraint system 
comprising an in?atable gas bag, a gas-carrying distributor 
pipe projecting into the gas bag and a piston housed dis 
placeably in the distributor pipe. The restraint system further 
comprises a poWer transmission means Which connects the 
piston and the gas bag With each other and via Which a force 
for tensioning the gas bag is transferred onto said gas bag. 
A de?ection member for the poWer transmission means is 
provided in the distributor pipe. The poWer transmission 
means is constructed as a traction means. 
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VEHICLE OCCUPANT RESTRAINT SYSTEM 

TECHNICAL FIELD 

[0001] The invention relates to a vehicle occupant restraint 
system. 

BACKGROUND OF THE INVENTION 

[0002] An occupant restraint system knoWn from DE 298 
06 200 comprises a piston housed in the distributor pipe, 
Which piston is displaced by the gas generator Which also 
serves for in?ating the gas bag. A rod mounted to the piston 
projects out from the distributor pipe and in the case of 
restraint is pressed out from the distributor pipe still further, 
Whereby a gas bag, Which is fastened to the rod, is tensioned. 

BRIEF SUMMARY OF THE INVENTION 

[0003] The invention provides a vehicle occupant restraint 
system in Which a rod, stressed With regard to thrust and 
bending, can be avoided as poWer transmission means. This 
is achieved in a vehicle occupant restraint system Which 
comprises an in?atable gas bag, a gas-carrying distributor 
pipe projecting into the gas bag and a piston housed dis 
placeably in the distributor pipe. The restraint system further 
comprises a poWer transmission means Which connects the 
piston and the gas bag With each other, Which is constructed 
as a traction means, and via Which a force for tensioning the 
gas bag is transferred onto the latter. Further, a de?ection 
member for the poWer transmission means is provided in the 
distributor pipe. Through the provision of an integrated 
de?ection member, it is possible to use a ?exible traction 
means and to draW it by means of the expanding gas further 
into the distributor pipe, although the moving piston moves 
outWards. In the process, advantageously a tensioning cable 
can be used as traction means. 

[0004] The de?ection member de?ects the traction means 
through approximately 180° and advantageously extends 
through an opening in the piston in Which it is displaceable. 
The traction means leaves the distributor pipe preferably at 
one of its ends, so that no additional openings Which are to 
be sealed have to be provided in the distributor pipe. 

[0005] So that the traction means is positioned exactly in 
the distributor pipe and also remains there during the ten 
sioning process, one or more traction means guides can be 
provided in the distributor pipe, Which can be formed for 
example in one piece on the distributor pipe. 

[0006] Preferably, a de?ection sheave comes to be used as 
de?ection member, so that as feW friction losses occur as 
possible. 

[0007] According to the preferred embodiment, the occu 
pant restraint system is a side occupant restraint system With 
a head-side gas bag having a large area, Which serves for the 
at least partial covering of a side WindoW of a vehicle. The 
distributor pipe extends along the roof frame of the vehicle. 

[0008] In the region of a vehicle column, according to the 
preferred embodiment a further de?ection member is pro 
vided for the traction means, from Which de?ection member 
the traction means extends to the gas bag. The gas bag is 
tensioned betWeen fastening points, preferably at its oppo 
site ends, at least one of the fastening points being formed 
by the traction means. 
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[0009] By the invention it is possible to hold the head gas 
bag, Which has a large area, tensioned over several seconds, 
for example during an overturn of the vehicle, if a portion of 
the gas has already escaped from the gas bag. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 shoWs a perspective vieW of an embodi 
ment of the vehicle occupant restraint system according to 
the invention, With the gas bag unfolded, and 

[0011] FIG. 2 shoWs a perspective sectional vieW through 
the end of the distributor pipe, framed With broken lines in 
FIG. 1. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0012] In FIG. 1 a side vehicle occupant restraint system 
is illustrated, Which has an in?ated head gas bag 3 having a 
large area, Which covers the side WindoWs 5, 7 of a vehicle 
to a large part and extends from the A-column 9 to the 
C-column 11 of the vehicle. The restraint system has in 
addition a distributor pipe 13 and also a gas generator 15 
Which is arranged in the region of the C-column. The 
distributor pipe extends from the gas generator 15 into the 
interior of the gas bag 3 and along the roof frame 17 of the 
vehicle up to the A-column 9, Where it ends. The gas bag 3 
has so-called tensioning bands 21 in the region of its 
opposite ends and in the region of its loWer edge 19, Which 
serve for anchoring the gas bag in the vehicle and Which 
belong to the gas bag 3. The outer ends of the tensioning 
bands 21 are fastening points of the gas bag 3. 

[0013] The rear tensioning band 21 is fastened by its rear 
free end to the C-column 11. On the front tensioning band 
21 a traction means in the form of a traction cable 23 is 
fastened, Which extends horiZontally up to a ?rst de?ection 
sheave 25 as de?ection member. The ?rst de?ection sheave 
25 is arranged in the loWer region of the A-column. From the 
de?ection sheave 25, the traction cable 23 runs along the 
A-column 9 upWards and at the front, open end of the 
distributor pipe 13 on the end face into this pipe 13, as FIG. 
2 shoWs. Only a section of gas bag 3 is illustrated in FIG. 
2. 

[0014] In the region of the open end of the distributor pipe 
13, a traction means guide 27 is provided in the form of a pin 
formed in one piece on the distributor pipe 13 and having a 
passage opening for the traction cable 23. The traction cable 
23 extends deeper into the interior of the distributor pipe 13 
and through a passage opening in a piston 29, displaceably 
mounted in the distributor pipe 13, up to a rotatably mounted 
second de?ection sheave 31 arranged stationary in the 
distributor pipe, Which sheave 31 forms a de?ection member 
for the traction cable 23. Through the de?ection sheave 31, 
the traction cable is de?ected through 180°. The de?ected 
end 33 of the traction cable is then fastened to the piston. 

[0015] In the case of restraint, the gas generator 15 gen 
erates gas Which ?oWs into the distributor pipe 13 and from 
there via openings in the distributor pipe 13 into the gas bag. 
Aportion of the gas arrives up to the piston 29 and displaces 
the latter according to FIG. 2 to the left in the direction of 
arroW A. The traction cable 23 is thereby draWn from the 
de?ection sheave 31 in the direction of arroW B and the 
tensioning band 21 is draWn in the direction of arroW C in 
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FIG. 1 and tensioned. Thereby, the gas bag 3 is tensioned in 
the region of its loWer edge 19 between its fastening points. 
It remains stable over several seconds and can thereby also 
still develop a sufficient protective effect in the case of an 
overturn of the vehicle. 

1. A vehicle occupant restraint system, comprising 

an in?atable gas bag, 

a gas-carrying distributor pipe projecting into said gas 
bag, 

a piston housed displaceably in said distributor pipe, 

a poWer transmission means, Which connects said piston 
and said gas bag With each other, Which is constructed 
as a traction means and via Which a force for tensioning 
said gas bag is transferred onto said gas bag, and 

a de?ection member for said poWer transmission means in 
said distributor pipe. 

2. The vehicle occupant restraint system according to 
claim 1, Wherein said de?ection member de?ects said trac 
tion means through approximately 180°. 

3. The vehicle occupant restraint system according to 
claim 1, Wherein at least one gas generator is provided Which 
is connected With an interior of said distributor pipe such 
that it in?ates said gas bag and leads to a displacement of 
said piston. 

4. The vehicle occupant restraint system according to 
claim 3, Wherein said piston is provided With an opening, 
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said traction means extending through said opening in said 
piston. 

5. The vehicle occupant restraint system according to 
claim 1, Wherein at least one traction means guide is 
provided in said distributor pipe. 

6. The vehicle occupant restraint system according to 
claim 5, Wherein said traction means guide is formed in one 
piece on said distributor pipe. 

7. The vehicle occupant restraint system according to 
claim 1, Wherein said de?ection member is a de?ection 
sheave. 

8. The vehicle occupant restraint system according to 
claim 1, Wherein it is a side restraint system comprising a 
head gas bag having a large area and partially covering at 
least one side WindoW of a vehicle, and Wherein said 
distributor pipe extends along a roof frame of said vehicle. 

9. The vehicle occupant restraint system according to 
claim 8, Wherein in a region of a vehicle column a further 
de?ection member is provided for said traction means, from 
Which de?ection member said traction means extends to said 
gas bag. 

10. The vehicle occupant restraint system according to 
claim 9, Wherein said gas bag extends betWeen tWo of said 
vehicle columns and said traction means tensions said gas 
bag When unfolded betWeen tWo fastening points provided at 
opposite ends of said gas bag. 


