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(57) ABSTRACT 

A door mounted side restraint system is provided. The door 
mounted side restraint system includes an air bag module 
and a retention mechanism. The air bag module includes an 
in?atable cushion and an in?ator in ?uid communication 
With the in?atable cushion. The in?ator is activatable to 
in?ate the in?atable cushion. The retention mechanism 
includes a retention strap and a tensioning device. The 
retention strap is connected to the in?atable cushion and is 
deployable across a side WindoW of a vehicle such that a 
tarp-like effect is provided to the in?atable cushion by the 
retention strap. 
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FIGURE 1 
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FIGURE 2 
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DOOR MOUNTED SIDE RESTRAINT 

Technical Field 

[0001] This application relates generally to restraint sys 
tems for vehicles. More speci?cally, this application relates 
to a door mounted restraint system. 

Background of Invention 

[0002] Side air bags and in?atable curtains are installed in 
the door, pillar and vehicle seats for deployment. The air bag 
is designed to actuate to rapidly deploy or in?ate an in?at 
able cushion. 

[0003] Air bags are provided in a module having an 
in?atable cushion and an in?ator. The cushion is stored in a 
folded position Within the air bag module. Asensing system 
determines Whether air bag deployment is necessary. The 
sensing system is either local to or remote of the air bag 
module and typically includes an accelerometer operatively 
coupled With a controller. If the sensing system determines 
that air bag deployment is necessary, it provides a signal to 
activate the in?ator. Upon activation, the in?ator provides a 
supply of in?ating gas to the cushion to in?ate the cushion. 
Some in?ators are pure gas in?ators Wherein a pressure 
vessel contains stored pressuriZed gas. The pressure vessel 
communicates With the cushion through various types of 
rupturable outlets or diaphragms. Other in?ators have a gas 
generator that employs a chemical reaction or combustion, 
such as the combustion of sodium aZide, to produce the 
volume of gas required to in?ate the cushion. Still other 
in?ators are a hybrid of the gas generator and pressure vessel 
in?ators discussed above (hereinafter hybrid in?ators). 
Hybrid in?ators include both a pressure vessel and a gas 
generator. When the gas generator is ignited, the resultant 
gas ?oWs With the stored gas to the cushion through the 
pressure vessel outlet. 

[0004] HoWever, there is a continuing need for improved 
air bag and restraint systems. 

Summary of Invention 

[0005] A restraint system having a door mounted air bag 
module is provided. The air bag module includes an in?at 
able cushion having a predetermined shape and an in?ator in 
?uid communication With the in?atable cushion. The in?ator 
is activatable to in?ate the in?atable cushion. The predeter 
mined shape has an upper in?atable section, a loWer in?at 
able section, and a recessed portion positioned betWeen the 
upper and loWer in?atable sections. 

[0006] A door mounted restraint system having a retention 
mechanism to restrain an occupant in the vehicle is pro 
vided. The door mounted retention mechanism includes a 
retention strap and a tensioning device. The retention strap 
is connected to an upper rear corner of the side WindoW and 
is connected to a pulley at a loWer front corner of the side 
WindoW. The tensioning device is connected to the retention 
strap at the pulley. The tensioning device is activatable to 
pull slack in the retention strap through the pulley to tighten 
the retention strap across the side WindoW betWeen the upper 
rear corner and the loWer front corner. 

[0007] A door mounted side restraint system including an 
air bag module and a retention mechanism is provided. The 
air bag module includes an in?atable cushion and an in?ator 
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in ?uid communication With the in?atable cushion. The 
in?ator is activatable to in?ate the in?atable cushion. The 
retention mechanism includes a retention strap and a ten 
sioning device. The retention strap is connected to the 
in?atable cushion and is deployable across a side WindoW of 
a vehicle such that a tarp-like effect is provided to the 
in?atable cushion by the retention strap. 

[0008] Adoor mounted air bag module having a base plate 
connectable to a door of a vehicle is provided. A trim panel 
is connected to the base plate by one or more breakaWay 
fasteners such that a cavity is formed betWeen the base plate 
and the trim panel. An in?atable cushion is stored in the 
cavity. An in?ator in ?uid communication With the in?atable 
cushion is activated to in?ate the in?atable cushion. The 
breakaWay fasteners are released by in?ation of the in?at 
able cushion such that the trim panel moves aWay from the 
base plate. 

[0009] The above-described and other features and advan 
tages of the present invention Will be appreciated and 
understood by those skilled in the art from the folloWing 
detailed description, draWings, and appended claims. 

Brief Description of DraWings 

[0010] Figure 1 is a side vieW of an exemplary embodi 
ment of a door mounted side restraint in a deployed state; 

[0011] Figure 2 is a perspective vieW of an exemplary 
embodiment of the door mounted side restraint in an un 
deployed state; 

[0012] Figure 3 is a cross sectional vieW of the door 
mounted side restraint in an un-deployed state; 

[0013] Figure 4 is a partial front vieW of the door mounted 
side restraint of Figure 3; 

[0014] Figure 5 is a cross sectional vieW of the deployed 
door mounted side restraint of Figure 1; 

[0015] Figure 6 is a side vieW of another exemplary 
embodiment of a door mounted side restraint in a deployed 
state; and 

[0016] Figure 7 is a side vieW of yet another exemplary 
embodiment of a door mounted side restraint in a deployed 
state. 

Detailed Description 

[0017] Referring to the Figures and in particular to Figure 
1, a side restraint system 10 is shoWn in a deployed state. 
System 10 is adapted to be installed in an undeployed or 
stored condition in a door 20 of a vehicle (not shoWn). 
System 10 includes both an air bag module 30 and a 
retention mechanism 60. Generally, air bag module 30 
includes an in?atable cushion 40 and an in?ator 50, While 
retention mechanism 60 includes a retention strap 70 and a 
tensioning device 80. Side restraint system 10 provides a 
tarp-like effect caused by strap 70 suspending cushion 40 in 
its deployed position across a WindoW or WindoW opening 
21 of door 20. 

[0018] Cushion 40 is made of ?exible fabric, such as, but 
not limited to nylon fabric. Cushion 40 preferably includes 
a silicone coating to provide the cushion With less porosity, 
Which provides the cushion With the ability to retain its 
in?ated condition for a longer period of time (i.e., increased 
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up time). Cushion 40 is sewn, dielectrically Welded, Woven, 
and combinations thereof into the desired shape. Cushion 40 
has a shape su?icient to provide upper cushioning and loWer 
cushioning While providing an opening for the vehicle’s seat 
belt. 

[0019] Cushion 40 includes an upper in?ated section 42, a 
loWer in?ated section 44, and a recessed portion 46 as 
illustrated in Figure 1. Upper in?ated section 42 provides 
upper cushioning, loWer in?ated section 44 provides loWer 
cushioning, and recessed portion 46 enables cushion 40 to 
fully deploy such that the recessed portion receives the seat 
belt. The seat belt is located in recessed portion 46 When 
cushion 40 is in?ated such that both upper and loWer portion 
42 and 44 are fully in?ated. 

[0020] Also illustrated in Figure 1, cushion 40 includes 
one or more seW-out areas 48, Which ensure that the cushion 
radially and laterally in?ates in a most expedient manner. 
SeW-out areas 48 are required When cushion 40 has a 
tWo-panel design, namely a front panel connected to a rear 
panel at its outer edges. SeW-out areas 48 bias the in?ation 
of the cushion 40. HoWever, it is considered Within the scope 
of the present invention for cushion 40 to have other means 
to bias the in?ation of the cushion. For example, tethers (not 
shoWn) can be installed inside tWo-panel cushion 40. More 
over, multi-panel cushions, namely those having a front 
panel, a rear panel and at least a third panel, are adapted to 
bias the in?ation of the cushion. Accordingly, cushion 40 is 
described by Way of example as including seW-out areas 48, 
but it is considered Within the scope of the present invention 
for the cushion to have other such biasing devices and 
designs. 
[0021] In?ator 50 is adapted to provide a supply of in?at 
ing gas to cushion 40 to quickly in?ate the cushion. In?ator 
50 is operatively coupled With a sensing system 100. Sens 
ing system 100 is adapted to determine Whether deployment 
of cushion 40 is necessary, and if deployment is necessary, 
the sensing system is adapted to provide an ignition or ?re 
signal to in?ator 50. Upon receiving the ignition signal from 
sensing system 100, in?ator 50 provides the in?ating gas to 
cushion 40 from either a pressure vessel containing stored 
pressuriZed gas, a chemical reaction, a pyrotechnic combus 
tion, or combinations thereof. In an exemplary embodiment, 
in?ator 50 is a hybrid in?ator. 

[0022] Retention mechanism 60 includes retention strap 
70 and tensioning device 80. Tensioning device 80 is opera 
tively coupled With sensing system 100. Sensing system 100 
is adapted to determine Whether deployment is necessary, 
and if deployment is necessary, the sensing system is further 
adapted to provide a tensioning signal to tensioning device 
80. Thus during an adverse vehicle condition, retention 
mechanism 60 deploys strap 70 across WindoW 21. 

[0023] Preferably, retention mechanism 60 deploys strap 
70 across the upper portion of WindoW 21 from an upper rear 
corner 22 to a loWer front corner 23 of door 20. Tensioning 
device 80 pulls strap 70 taut across WindoW 21. Strap 70 is 
connected to cushion 40 such that the strap acts to maintain 
the cushion in position across WindoW 21 regardless of the 
in?ation condition of the cushion. Thus, side restraint sys 
tem 10 provides the tarp-like effect to cushion 40 by 
retaining the cushion across WindoW 21 via strap 70. The 
tarp-like effect is independent of the state of in?ation of 
cushion 40. 
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[0024] Preferably, strap 70 is connected to cushion 40 such 
that the strap and the cushion slide With respect to one 
another during deployment. For example, a reinforcing 
seW-out area 49 is disposed at a diagonal from an upper rear 
corner 22 of door 20 to a loWer front corner 23. SeW-out area 
49 is adapted to slidably receive retention strap 70 there 
through. It should be recogniZed that other connections, such 
as a plurality of loops disposed on cushion 40 that receive 
strap 70, Which connect the strap and cushion and alloW 
them to slide With respect to one another during deployment, 
are included Within the scope of the present invention. Strap 
70 has a loW friction or slippery outer surface to enable the 
strap to slide through its connection With cushion 40 during 
deployment. Additionally, strap 70 has a rounded cross 
section to reduce binding betWeen the connection of the 
strap and cushion 40 during deployment. In a preferred 
embodiment, strap 70 is a Woven polyester or nylon cord. 

[0025] Strap 70 is secured at corner 22 by a pivot con 
nection 71 and secured at corner 23 by a pulley 72. Pivot 71 
alloWs strap 70 to move betWeen a stored-position adjacent 
a vertical portion 24 of door 20 and a deployed position 
across WindoW 21. Pulley 72 alloWs strap 70 to slide With 
respect to corner 23. 

[0026] Apartial vieW of side restraint system 10 in a stored 
or un-deployed state is provided in Figures 2 through 4 and 
in a deployed state in Figure 5. Pivot connection 71 of strap 
70 is removably secured to vertical portion 24 of door 20 
under a vertical trim strip 25. Cushion 40 and strap 70 are 
stored in a cavity 45 under a trim panel 26. Strap 70 runs 
under trim panel 26 and up to pulley 72. Preferably, pulley 
72 is secured under a side vieW mirror portion cover 73 at 
corner 23. Thus, side vieW mirror portion cover 73 provides 
a pleasing aesthetic appearance by shielding pulley 72 from 
vieW. The upper edge of trim panel 26 connects With a 
WindoW molding 27. 

[0027] During deployment of side restraint system 10, 
trim panel 26 moves inboard in the direction of arroW A to 
alloW cushion 40 to in?ate and strap 70 to deploy. Similarly, 
vertical trim strip 25 moves inboard to alloW strap 70 to 
deploy. Thus, cushion 40 in?ates such that loWer section 44 
travels inboard laterally, While upper section 42 travels 
inboard upWardly. Strap 70 deploys by pivoting about pivot 
connection 71 at corner 22, While tensioning device 80 
draWs up any excess slack from the strap by pulling the strap 
through seW-out area 49 of cushion 40 and through pulley 72 
at loWer front corner 23. 

[0028] In one embodiment of tensioning device 80, the 
tensioning device is adapted to provide tension to strap 70 to 
remove the slack in the strap during the in?ation of cushion 
40. Thus, strap 70 aids in the deployment of cushion 40 by 
pulling the cushion into position across WindoW 21. In an 
alternate embodiment of tensioning device 80, the tension 
ing device is adapted to provide tension to strap 70 to 
remove the slack in the strap after cushion 40 is in?ated. 
Thus in this embodiment, in?ation of cushion 40 deploys 
strap 70 by pulling the strap into position across WindoW 21. 

[0029] ShoWn in Figure 3, trim panel 26 includes a 
plurality of breakaWay fasteners 90 connected to a base plate 
32 of air bag module 30. Base plate 32 is mounted to the 
inner sheet metal of door 20. Thus, a cavity 45 for cushion 
40 is de?ned betWeen trim panel 26 and base plate 32. In a 
preferred embodiment, fastener 90 includes a tether 92 to 



US 2003/0001364 A1 

prevent trim panel 26 from totally separating from door 20 
during the deployment of system 10. Thus, tether 92 is 
adapted to allow trim panel 26 to move inboard in the 
direction of arroW A Without completely detaching from 
base plate 32. In the embodiment of Figure 2, tether 92 is 
integral With fastener 90. In the embodiment of Figures 3 
and 4, tether 92 is remote from fastener 90. Tether 92 is 
preferably a fabric strap or a sheet metal strap in a folded 
position. 
[0030] In another embodiment of fastener 90 also illus 
trated in Figure 2, trim panel 26 includes the fasteners along 
an upper portion 17 of the trim panel and includes a bottom 
trim section 18 that overlaps a bottom edge 19 of the trim 
panel. Bottom trim section 18 prevents bottom edge 19 of 
trim panel 26 from moving aWay from door 20 While 
fasteners 90 alloW upper portion 17 to move aWay from the 
door. Thus, trim panel 26 pivots during deployment of 
system 10. Namely, upper portion 17 of trim panel 26 moves 
inboard in the direction of arroW A and bottom edge 19 
remains under bottom trim section 18. Moreover, bottom 
trim section 18 provides a covering feature to bottom edge 
19 of trim panel 26 to conceal rough edges, if any, of the 
bottom edge. 

[0031] Cushion 40 is also attached to base plate 32 of air 
bag module 30. By Way of eXample, cushion 40 is depicted 
attached to base plate 32 by fastener 90. Cushion 40 includes 
holes 47 proXimate fasteners 90 through Which the fastener 
passes. Holes 47 include, for eXample, reinforced seW-out 
areas, collared areas, or grommet areas. In the embodiment 
of fastener 90 in Figures 3 and 4, the fastener includes a stud 
93 having a head 94 on one end and adapted to receive a nut 
95 and a Washer 96 on its opposite end. Stud 93 is secured 
through base plate 32 such that head 94 is adjacent the base 
plate. A collapsible foam collar 97 is placed over stud 93. 
Cushion 40 is placed over stud 93 such that hole 47 ?ts over 
foam collar 97. Nut 95 and Washer 96 are placed over stud 
93 to hold cushion 40 in place. A breakaWay portion 98 is 
secured to Washer 96 and to trim panel 26. Breakaway 
portion 98 is, for eXample, an adhesive connection 99 
(Figure 3) or a hook and loop type connection 101 (Figure 
5). In an eXemplary embodiment shoWn in Figures 3 and 5, 
trim panel 26 includes an access hole 28, Which alloWs 
access to nut 95 for assembly and maintenance purposes. For 
aesthetic reasons, a masking 29 preferably covers access 
hole 28 from vieW. 

[0032] The in?ation of cushion 40 urges trim panel 26 
aWay from base plate 32 in the direction of arroWA as shoWn 
in Figure 5. The urging of trim panel 26 from base plate 32 
acts on breakaWay portion 98 to release the trim portion 
from fastener 90. HoWever, cushion 40 remains secured to 
base plate 32 at hole 47 as a result of stud 93, nut 95 and a 
Washer 96. Trim portion 26 moves aWay from base plate 32 
until tether 92 is fully extended. It should be recogniZed that 
fastener 90 has been described above by Way of eXample 
only. Other fasteners 90 are considered Within the scope of 
the present invention provided such fasteners releasably 
secure trim panel 26 to base plate 32. Moreover, cushion 40 
has been described by Way of eXample as being connected 
to base plate 32 by the same fasteners 90 that secure trim 
panel 26 to the base plate. It is considered Within the scope 
of the present invention for cushion 40 to be secured to base 
plate 32 by means of fasteners separate from those Which 
secure trim panel 26 to the base plate. 
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[0033] Referring noW to Figure 6, an eXemplary embodi 
ment of retention mechanism 60 is illustrated. In this 
embodiment, tensioning device 80 includes a motor 81. As 
discussed above, sensing system 100 determines Whether 
deployment of cushion 40 is necessary, and if deployment is 
necessary, the sensing system provides an ignition or ?re 
signal to in?ator 50. Motor 81 is operatively coupled With 
sensing system 100. Moreover, sensing system 100 is 
adapted to provide the ignition or ?re signal to motor 81 to 
activate the motor. Upon activation of motor 81, the motor 
provides tension to strap 70 to remove the slack from the 
strap to provide cushion 40 With the tarp-like effect 
described above. 

[0034] Referring to Figure 7, another exemplary embodi 
ment of retention mechanism 60 is illustrated. In this 
embodiment, tensioning device 80 includes an in?ator 
activated piston 83. In?ator 50 described above With respect 
to the in?ation of cushion 40 also drives piston 83. Thus, 
When sensing system 100 provides the ignition or ?re signal 
to in?ator 50, the in?ator both in?ates cushion 40 and drives 
piston 83. In?ation gas from in?ator 50 is diverted through 
a diverter 84 to both cushion 40 and piston 83. Strap 70 is 
routed under trim panel 26 from pulley 72 at corner 23 to a 
second pulley 72, and then to piston 83. The gas from 
in?ator 50 drives piston 83, and thus strap 70, in the 
direction of arroW B. Accordingly, piston 83 removes the 
slack from strap 70 to provide cushion 40 With the tarp-like 
effect described above. By Way of eXample, piston 83 is 
similar to the system described in US. application serial 
number 60/252844 ?led on November 22, 2000 and bearing 
attorney ?le number DP303370. 

[0035] While the invention has been described With ref 
erence to an eXemplary embodiment, it Will be understood 
by those skilled in the art that various changes may be made 
and equivalents may be substituted for elements thereof 
Without departing from the scope of the invention. In addi 
tion, many modi?cations may be made to adapt a particular 
situation or material to the teachings of the invention With 
out departing from the essential scope thereof. Therefore, it 
is intended that the invention not be limited to the particular 
embodiment disclosed as the best mode contemplated for 
carrying out this invention, but that the invention Will 
include all embodiments falling Within the scope of the 
appended claims. 

Claims 
1.Claim 15.A door mounted side restraint system, com 

prising: a base plate connectable to said door; a trim panel 
connected to said base plate by one or more fasteners; a 
cavity formed betWeen said base plate and said trim panel; 
an air bag module including an in?atable cushion and an 
in?ator in ?uid communication With said in?atable cushion, 
said air bag module being stored in said cavity, said in?at 
able cushion being connected to said base plate in a non 
breakaWay manner by said one or more fasteners, said 
in?ator being activatable to in?ate said in?atable cushion to 
cause said one or more fasteners to release said trim panel 
from said base plate While retaining said in?atable cushion 
to said base plate; and a retention mechanism including a 
retention strap and a tensioning device, said retention strap 
being connected to said in?atable cushion and being deploy 
able across a WindoW frame of a vehicle such that said 
retention strap assists in suspending said in?atable cushion 
about said WindoW frame. 
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2.Claim 16.The door mounted side restraint system of 
claim 15 , Wherein said tensioning device provides tension to 
said retention strap to tighten said retention strap during 
in?ation of said in?atable cushion such that said retention 
strap pulls said cushion to a deployed position across said 
WindoW frame. 

3.Claim 17.The door mounted side restraint system of 
claim 15 , Wherein said tensioning device provides tension to 
said retention strap to remove slack from said retention strap 
after said in?atable cushion is in?ated such that said in?at 
able cushion pulls said retention strap to a deployed position 
across said WindoW frame. 

4.Claim 18.The door mounted side restraint system of 
claim 15, Wherein said tensioning device is a motor. 

5.Claim 19.The door mounted side restraint system of 
claim 15, Wherein said tensioning device is a piston actuat 
able by said in?ator. 

6.Claim 20.The door mounted side restraint system of 
claim 15, further comprising a reinforcing seW-out area of 
said in?atable cushion for slidably associating said retention 
strap and said in?atable cushion. 

7.Claim 22.The door mounted air bag module of claim 25, 
further comprising a retention mechanism for maintaining at 
least a portion of said in?atable cushion in a deployed state 
across a WindoW of said vehicle to provide a tension to said 
in?atable cushion, said retention mechanism being stored in 
said cavity. 

8.Claim 23.The door mounted air bag module of claim 22, 
Wherein said retention mechanism further comprises: a 
retention strap slidably connected through said in?atable 
cushion, said retention strap being connectable to said 
vehicle betWeen an upper rear corner and a loWer front 

corner of said WindoW; and a tensioning device for taking up 
slack in said retention strap. 

9. Claim 24.The door mounted air bag module of claim 
25, Wherein said in?atable cushion has a predetermined 
shape comprising an upper in?atable section and a loWer 
in?atable section, said upper in?atable section and said 
loWer in?atable section de?ning a recessed portion When 
said in?atable cushion is in?ated. 

10. Claim 25.A door mounted air bag module, compris 
ing: a base plate connectable to a door of a vehicle; a trim 
panel connected to said base plate by one or more breakaWay 
fasteners; a cavity formed betWeen said base plate and said 
trim panel; an in?atable cushion stored in said cavity; and an 
in?ator in ?uid communication With said in?atable cushion, 
said in?ator being activatable to in?ate said in?atable cush 
ion upon receipt of an ignition signal and said one or more 
breakaWay fasteners being releasable by in?ation of said 
in?atable cushion such that said trim panel moves aWay 
from said base plate, Wherein said one or more breakaWay 
fasteners connect said in?atable cushion to said base plate in 
a non-breakaWay manner. 

11. Claim 26.The door mounted air bag module of claim 
25, Wherein said one or more breakaWay fasteners comprise: 
a stud having a ?rst end and a second, said ?rst end having 
a head and said second end having a thread for receiving a 
nut, said stud is secured through said base plate such that 
said head is adjacent said base plate; a collar placeable over 
said stud secured through said base plate, said in?atable 
cushion includes a hole that is placeable over said stud such 
that said hole ?ts over said collar; a Washer placeable over 
said second end to hold said cushion in place on said collar 
When said nut is threadably received on said second end; and 
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a breakaWay portion secured to said Washer and to said trim 
panel, said breakaWay portion being releasable by in?ation 
of said in?atable cushion such that said trim panel moves 
aWay from said base plate and said in?atable cushion 
remains secured on said stud. 

12. Claim 27.The door mounted air bag module of claim 
26, Wherein said breakaWay portion is selected from the 
group consisting of a breakaWay adhesive connection and a 
hook and loop connection. 

13. Claim 28.The door mounted air bag module of claim 
25, further comprising one or more tethers connected to said 
base plate and said trim panel such that upon in?ation of said 
in?atable cushion said trim panel moves aWay from said 
base plate but is eXtendably retained to said base plate by 
said tethers. 

14. Claim 29.A side restraint system for use in a vehicle, 
comprising: an air bag module including an in?atable cush 
ion and an in?ator, said in?atable cushion being secured to 
a base plate by a plurality of fasteners, said in?ator being 
disposed in ?uid communication With said in?atable cush 
ion, said base plate being connectable to a door of the 
vehicle; a trim panel being connected to said base plate by 
said plurality of fasteners; and a cavity de?ned by said base 
plate and said trim panel, said cavity being suf?cient to store 
said in?atable cushion in a non-in?ated state, said in?ator 
being activatable to in?ate said in?atable cushion to cause 
said plurality of fasteners to release said trim panel from said 
base plate such that said in?atable cushion eXpands from 
said cavity, While said plurality of fasteners maintain said 
in?atable cushion retained to said base plate. 

15. Claim 30.The side restraint system as in claim 29, 
further comprising a retention mechanism for maintaining at 
least a portion of said in?atable cushion in a deployed state 
across an opening of said door, said retention mechanism 
being con?gured for storage in said cavity. 

16. Claim 31.The side restraint system as in claim 30, 
Wherein said retention mechanism comprises: a retention 
strap being connected to said in?atable cushion and being 
deployable by a tensioning device across said opening such 
that a tension is provided to said in?atable cushion by said 
retention strap. 

17. Claim 32.The side restraint system as in claim 29, 
Wherein said in?atable cushion has a predetermined shape 
When said in?atable cushion is in?ated, said predetermined 
shape comprising an upper in?atable section, a loWer in?at 
able section, and a recessed portion de?ned by said upper 
and loWer in?atable sections. 

18. Claim 33.The side restraint system as in claim 29, 
Wherein each of said plurality of said fasteners comprises: a 
?rst portion not being releasable by in?ation of said in?at 
able cushion such that said in?atable cushion remains 
retained to said base plate; and a second portion being 
releasable by in?ation of said in?atable cushion such that 
said trim panel moves aWay from said base plate. 

19. Claim 34.The side restraint system as in claim 33, 
Wherein said ?rst portion comprises: a stud eXtending from 
said base plate; a collar disposed over said stud, said collar 
being con?gured for receipt in a hole of said in?atable 
cushion; and means for retaining said in?atable cushion on 
said collar. 

20. Claim 35.The side restraint system as in claim 34, 
Wherein said second portion comprises: a breakaWay portion 
releasably securing said trim panel to said ?rst portion, said 
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breakaway portion being releasable by in?ation of said 
in?atable cushion such that said trim panel moves away 
from said base plate. 

21. Clairn 36.The side restraint system as in claim 35, 
Wherein said breakaway portion is selected from the group 
consisting of an adhesive connection and a hook and loop 
connection. 

22. Clairn 37.The side restraint system as in claim 29, 
further comprising one or more tethers connecting said base 
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plate and said trirn panel such that upon in?ation of said 
in?atable cushion said trirn panel moves away from said 
base plate but is eXtendably retained to said base plate by 
said tethers. 

23. Clairn 38.The side restraint system as in claim 37, 
Wherein said one or more tethers are integral With or remote 

from said plurality of fasteners. 

* * * * * 


