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[57] ABSTRACT 
A motor vehicle modularized airbag assembly adapted 
for facilitating an aspirating ?ow of ambient atmosphere 
through the module and into the air bag to facilitate the 
in?ation thereof and thereafter so as to vent the con 
tents into the surrounding atmosphere. The assembly 
comprises a pyrotechnic in?ator device; and in?atable 
air cushion in contact relation thereto; a retainer mem 
ber for facilitating a locking engagement between the 
air cushion and the in?ator and a mounting plate com 
prising a plurality of stepped levels for receiving the 
in?ator, the air cushion and the retainer member in 
operative association, as well as a plurality of projecting 
members formed integral with a lower surface thereof 
to facilitate the aspirating and venting effect. The as 
sembly additionally comprises an elongated conduit 
extending rearwardly from the mounting plate, through 
the vehicle's steering column at least to an aperture in 
the firewall thereof and optionally beyond, so as to 
direct the contents of the air bag out of the vehicle’s 
passenger compartment upon deflation of the bag. 

20 Claims, 2 Drawing Sheets 
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ASPIRATING/VENTING AIR BAG MODULE 
ASSEMBLY 

Matterenclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

TECHNICAL FIELD 

The invention relates generally to a modularized 
occupant restraint system for installation within a motor 
vehicle and more particularly to a driver’s side air bag 
module wherein ambient air is initially directed into the 
air bag together with gaseous combustion products 
produced by the in?ator to facilitate in?ation of the bag 
and further wherein the gaseous contents of the air bag 
are subsequently vented out of the vehicle’s passenger 
compartment upon de?ation of the bag. 

BACKGROUND OF THE INVENTION 

Since, notwithstanding the availability of voluntary 
safety devices such as lap and shoulder belts, large num 
bers of people are killed or maimed annually in motor 
vehicle accidents wherein the occupants are thrown 
forwardly within the vehicle so as to collide with the. 
solid interior surfaces thereof, there has been consider 
able impetus toward the development of motor vehicle 
passive restraint systems. One system extensively inves 
tigated senses rapid deceleration of the vehicle, such as 
that which occurs upon impact, and initiates in?ation of 
a bag between, for example, the steering'wheel and the 
driver. In?ation of the bag must therefore occur within 
milliseconds of the impact in order to restrain the driver 
before he can be thrown against the solid interior sur 
face of the vehicle. 
As soon as the initial or primary impact of a crash is 

completed, it is desirable to de?ate the bag so that the 
driver is not trapped in the vehicle by an in?ated bag. 
Moreover, it is further desirable that the bag be de?ated 
rapidly so that, in the event, for example, of an acciden 
tal in?ation, the restraint upon the person driving the 
automobile is sufficiently short that he does not lose 
control of the vehicle. In order to meet such criteria, the 
bag must be sufficiently in?ated to restrain a passenger 
in about 30-60 milliseconds after the initiation of in?a~ 
tion and substantially de?ated after about l00 millisec 
onds. 

Generally, such passive restraint airbag systems in 
clude a pressurized ?uid source of any conventional 
type, Le. (a) stored gas, (b) a pyrotechnic in?ator or (c) 
a hybrid, i.e, combination system. When the assembly is 
arranged to protect the driver of the vehicle, the source 
may be mounted on the steering wheel or the steering 
column, or it may be mounted remote from either and 
connected by conduit means to the in?atable cushion. 
The sensor which actuates the pressurized ?uid source 
is normally mounted remote from the steering apparatus 
in order to sense impacts received by the vehicle or the 
probability or possibility of such impacts. 
A further advance in the field of passive motor vehi 

cle crash restraints involves the inclusion of aspiration 
means which draws air from within the vehicle’s pas 
senger compartment into the air bag so as to both cool 
the gas entering the bag from a ?uid source such as a 
pyrotechnic in?ator operatively associated therewith 
and to permit a more rapid in?ation of the air bag than 
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2 
would otherwise be possible utilizing only the gas pro 
duced by the in?ator device. 

Various types of aspirating in?ators are known and 
used in the prior art. For example, a number of refer 
ences disclose arrangements wherein the interior of the 
bag communicates with the atmosphere within the vehi 
cle's passenger compartment through a unidirectional 
valve. Such valves permit air from the passenger com 
partment to enter the interior of the bag, thus facilitat 
ing the in?ation of the bag, but these valves thereafter 
prevent the atmosphere within the bag from venting 
back into the passenger compartment. Examples of air 
bag systems of the type described above may be found 
in U.S. Pat. Nos. 3,675,942 to Huber; 3,767,225 to Ma 
zelsky; 3,773,350 and 3,791,666 to Shibamoto; 3,788,663 
to Weman; and 3,909,037 to Stewart. 

Alternately, a number of references disclosed air bag 
in?ation devices wherein the ?ow of ambient atmo 
sphere proceeds in two directions, i.e., initially, from 
the passenger compartment into the air bag and then, 
subsequent to the collision, gradually back into the 
passenger compartment so as to facilitate the de?ation 
of the air bag. Air bag devices of this type are found, for 
example, in U.S. Pat. Nos. 3,762,741 and 3,784,225 to 
Fleck et all; 3,773,351 to Catanzarite; 3,843,152 to 
Nonaka and 3,910,595 to Katter et al. 

In a further alternate arrangement, the ambient air 
from the passenger compartment is initially aspirated 
into the air bag upon initiation of the system response 
due to the occurrence of a collision and then the entire 
contents of the bag, comprising the gaseous products 
supplied by the in?ator in admixture with the ambient 
atmosphere, is subsequently directed entirely out of the 
vehicle into the surrounding space. An example of this 
type of arrangement is illustrated in U.S. Pat. No. Re. 
29,228 to Haas (i.e., a reissue of U.S. Pat. No. 3,632,133) 
wherein the air bag is in?ated under the combined in?u 
ence of a high velocity stream of gas produced by a 
pyrotechnic gas in?ator device and a relatively large 
volume of air drawn into the bag by the passage of the 
high-velocity gas. The air may be drawn from outside 
the vehicle through a conduit assembly extending 
through the steering column, and subsequently dis 
charged through the same conduit to the outside of the 
vehicle. 

in addition, to facilitate the installation and mainte 
nance of driver’s side air bag assemblies, these systems 
have previously been produced in modular form, as 
described for example, in U.S. Pat. No. 3,819,205 to 
Dunford et a1. Applicant is unaware, however, of any 
modularized air bag system which includes means, such 
as those described above, for aspirating ambient air, 
either from within or without the passenger compart 
ment of the vehicle, and directing these additional gases 
into the air bag so as to facilitate the in?ation thereof. 
Moreover, there is additionally no teaching in the prior 
art to vent the mixture from within the air bag compo 
nent of such a modularized assembly completely out of 
the vehicle and into the surrounding space to facilitate 
de?ation of the bag, while also avoiding the generation 
of an abrupt pressure increase within the vehicle which 
is known to be injurious to the occupants thereof. 

SUMMARY OF THE INVENTION 

The present invention thus concerns an improved 
modularized design for a motor vehicle passive re 
straint, i.e., air bag, assembly, con?gured for installation 
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within a variety of motorized vehicles such as automo 
biles, vans, trucks, etc. 

It is an object of the present invention to provide a 
modularized driver's side air bag system having means 
to permit the aspiration of exterior air through the mod 
ule and into the air cushion component, and subse 
quently to direct a reverse flow of the atmosphere 
within the bag out of the vehicle's passenger compart 
ment and into the surrounding environment. 

It is a further object of the invention to provide a 
modularized driver’s side air bag assembly as described 
above, adapted for substantially in?ating a driver’s side 
air bag by the combustion of a reduced amount of a 
solid propellant composition relative to that normally 
required to in?ate such a cushion component, due to the 
cumulative effect of the aspirated air in in?ating and 
deploying the air bag. 

It is still a further object of the invention to provide a 
modularized driver's side air bag assembly as described 
above, adapted to include a pyrotechnic in?ator device 
of reduced size and weight due to the reduction in the 
amount of solid propellant required. 

It is an additional object of the present invention to 
provide a modularized air bag passive restraint assem 
bly which may be constructed without the use of fasten 
ers such as bolts or screws which are required in the 
prior art to maintain the various components of such a 
device in operative association. 

It is a still further object of the invention to provide a 
modularized air bag system which may be assembled 
utilizing a minimum number of parts at a reduced num 
ber of work stations while, in fact, enhancing the 
strength of the structural bond formed among the vari~ 
ous components. 

It is another object of the present invention to design 
an air bag module assembly con?gured for the inclusion 
of a variety of in?ator unit designs in which the only 
critical structural requirement necessary to permit the 
integration of a particular in?ator into the module is a 
rounded shoulder portion upon the outer periphery of 
the in?ator housing, typically in the zone where the 
diffuser and closure members are joined together. 
The presently claimed module assembly is thus com 

prised of the following principal components; a pyro 
technic in?ator device, a retainer member, an inflatable 
air bag and a mounting plate, together with an optional 
elongated conduit extending from the lower portion of 
the mounting plate for directing the flow of gas into and 
out of the vehicle's passenger compartment. 
With regard to in?ator devices proposed for use in 

applicant’s module assembly, these are preferably con 
structed of a relatively light-weight, corrosion resistant, 
high tensile strength material, such as aluminum or 
titanium, or alternatively, certain light-weight stainless 
steels. Such in?ators typically comprise an upper 
domed diffuser member and a lower closure plate mem 
ber for sealing the diffuser member, which together 
form the generator housing. Positioned within the hous 
ing is a solid, pyrotechnic gas generating composition to 
serve as a propellant and a means for igniting the pro 
pellant, such as an electrically actuated squib, located 
adjacent thereto. interposed between the propellant and 
the inner surface of the diffuser is a ?ltering assembly 
for cooling the gas and removing molten particulates 
therefrom prior to its discharge through a plurality of 
exit ports in the diffuser, and into the attached air bag. 
The air bag utilized with the present invention is 

further designed to have a locking bead, which bead is 
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4 
comprised of an elastomeric o~ring capable of a limited 
degree of expansion and contraction, wrapped by the 
bag material and subsequently sewn into place in the 
bag mouth. The locking bead is thus con?gured and 
adapted to fit into a ?rst grooved portion along an 
upper outer peripheral surface of the retainer ring, 
which, in the assembled module, is positioned circumja 
cent to the in?ator unit within the mounting plate. To 
effect this engagement, the locking bead is simply 
stretched over a ?anged upper lip portion of the re 
tainer ring. The mouth of the bag is then permitted to 
contract back into the grooved upper portion of the 
rmg. 

Moreover, the ?anged upper lip of the retainer ring 
serves to direct the hot gases and particulates, which 
exit the diffuser portion of the generator housing 
through a plurality of diffuser ports situated along the 
periphery thereof, upwardly into the central portion of 
the bag cavity and away from the stitched portion of the 
air bag to prevent damage thereto and thus to avoid a 
subsequent bag failure. 

In addition, the retainer ring is provided with a plu 
rality of slotted aperatures along its inner circumfer 
ence, passing entirely through the ring from a ?rst 
(lower) side to a second (upper) opposed side, and 
which cooperate with corresponding slotted apertures 
formed in a bage portion of the mounting plate to per 
mit outside air to be aspirated into the air bag. Addition 
ally, a ?exible conduit con?gured and adapted for the 
reciprocal passage of gas between the exterior of the 
vehicle and the interior of the air bag cavity may be 
attached to the rear face of the mounting plate, in opera 
tive alignment with the slotted apertures in both the 
plate and the retainer ring, and extended downwardly 
through the steering column and optionally out of the 
passenger compartment, i.e., into the engine compart 
ment or through the ?oor of the vehicle. 
The mounting plate portion of applicant’s module is 

initially formed as an open pan, which is subsequently 
sealed by a cover adapted to fit thereover, once the 
in?ator air bag and the retaining ring have been locked 
in place therein. The mounting plate is constructed with 
several descending levels, or steps, which becomes 
relatively smaller in size as one proceeds from the open 
"front” portion of the plate (open, that is, prior to the 
installation of the cover member) to the closed “rear" 
portion thereof. The lowermost step is provided as 
described above with a series of slotted apertures de 
?ned by projecting ?nger members which are formed 
integrally with the lower surface of the plate. Thus, as 
noted above, the apertures in the plate correspond to 
matching apertures de?ned by the retainer ring. The 
end effect created by these cooperating apertures is to 
facilitate the aspiration of ambient air into the bag cav 
ity when the pyrotechnic in?ator device is actuated and 
the subsequent venting of the air bag’s contents out of 
the passenger compartment to facilitate the de?ation 
thereof. 

Thus, a combination of the high velocity gases exiting 
from the diffuser portion of the in?ator, together with 
the effect of the initial bag motion, i.e., the bouncing 
which occurs when the folded bag is deployed, creates 
a negative pressure (i.e., a partial vacuum) within the 
correspondingly aligned apertures, causing air to be 
ingested through the conduit, then through the corre 
sponding slotted apertures in both the mounting plate 
and the retainer ring and thereafter into the bag cavity. 
Once the bag is fully deployed, however, the combina 
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tion of the gaseous combustion products and the ambi 
ent atmosphere within the bag creates a positive pres 
sure therein, thus facilitating a reverse flow of the gas 
back through the slotted aperatures in the retainer ring 
and the mounting plate and down through the steering 
column, to be dumped overboard through the fire wall 
or the floor of the vehicle to the exterior of the vehicle. 
As noted above, in the preferred embodiment, the gas 
travels down a conduit installed within the steering 
column to prevent it from leaking back into the passen 
ger compartment through apertures formed in the col 
umn for the passage of, for example, the gear shift lever 
and the directional signal control. 

Applicant's air bag module is thus quickly and easily 
assembled in the following sequence: first, the inflator is 
centered upon a second stepped portion of the mount 
ing plate. Next, the locking bead within the bag mouth 
is stretched over the ?anged upper lip of the retainer 
ring and thereafter permitted to retract back into the 
?rst, i.e., upper, groove thereon. The retainer and bag 
assembly is then lowered over the diffuser portion of 
the in?ator, which extends upwardly into the forward 
most stepped portion of the mounting plate, until the 
bottom surface of the retainer ring also rests upon the 
second step, such that the retainer is positioned circum~ 
jacent to the inflator. The bag is then folded or storage 
within the ?rst stepped portion of the mounting plate 
and thereafter rests atop the diffuser portion of the 
inflator housing. 

Subsequently, the second stepped portion of the 
mounting plate is formed into a second grooved portion 
of the retainer ring which extends along the lower outer 
portion thereof. This technique permits both the bag 
and the in?ator to be simultaneously locked into posi 
tion within the mounting plate within a matter of sec 
onds with no need for time-consuming and labor-inten 
sive intermediate fastening steps. Finally, a lower skirt 
portion of the mounting plate, integral with the rear 
face of the plate, is formed into a grooved channel lo 
cated upon the outer surface of the elongated conduit 
member at one terminal end thereof so as to lock the 
conduit into position upon the mounting plate. 
As can be seen from the present disclosure, therefore, 

applicant’s presently claimed module has a number of 
advantages over air bag assemblies existing in the prior 
art. These include: 

1. Applicant's air bag becomes ?lled more quickly 
and with a cooler gas, due to the introduction of ambi 
ent air aspirated therein upon actuation of the in?ator; 

2. The amount of solid gas generant may be reduced 
since, due to the aspiration effect, the inflator is required 
to produce less gas, thus also permitting a reduction in 
the size and therefore the weight of the inflator compo 
Ilent; 

3. The contents of the air bag are vented outside the 
vehicle’s passenger compartment, thus preventing an 
uncomfortable pressure surge within the vehicle which 
has previously been known to cause injury to vehicle 
occupants; 

4. The opening of the air bag is simplified. The bag 
remains locked in place at all times a result of the bead 
con?guration; 

5. The bag to in?ator joint is stronger due to the full 
360' contact therebetween; ~ 

6. Bag to retainer orientation is unnecessary, i.e., 
there are no holes pierced in the bag for fastener reten 
tion; 
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7. There is no orientation required between the in?a 

tor and the mounting plate since there are no fasteners 
required for inflator retention; and 

8. Applicant's entire module may be assembled in 
approximately 10 seconds. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an aspirating/venting 
air bag module assembly constructed according to the 
present invention; 

FIG. 2 is a sectional view taken along line 2-2 of 
FIG. 1; 
FIG. 3 is a sectional view taken along line 3-3 of 

FIG. 2; and 
FIG. 4 is a sectional view taken along line 4-4 of 

FIG. 2; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring initially to FIG. 1, there is illustrated the 
rear face of applicant's aspirating/venting module as 
sembly 10.By "rear", "rearwar " or “lower", applicant 
means that portion of the assembly which faces away 
from the driver. By extension, therefore, applicant will 
refer to the "front" or "upper” portion of assembly 10 
as the portion closest to the driver of the vehicle. Mod 
ule 10, as illustrated in FIG. 1, thus externally comprises 
mounting plate 12, cover member 14 and gas conduit 

The recent emphasis on weight reduction for the 
purpose of fuel conservation in motorized vehicles, has 
created a need and a demand for a lighter weight pas 
sive restraint system. This is of particular importance in 
a crash protection system for the driver wherein the 
inflator is mounted on the vehicle’s steering wheel. 
Plate 12 is thus preferably fabricated from a lightweight 
metal stamping, since this process is both quick and 
inexpensive. In the preferred embodiment, plate 12 is 
formed of aluminum in order to minimize the weight of 
module 10. Moreover, the availability of a lighter 
weight in?ator for installation at this location enables a 
corresponding reduction to be made in the weight of 
the vehicle's steering wheel and the steering column on 
which the in?ator is mounted, providing a concurrent 
improvement in the "steerability" of the automobile. 
Cover 14, is formed of a soft, ?exible material such as 

a urethane (e.g., a polyurethane) or an engineering plas 
tic, which is preferably colored and/or decorated, at 
least on its front face, to enhance the aesthetic appear 
ance of the steering wheel assembly. Cover 14 is prefer 
ably maintained in position upon mounting plate 12 
either by engaging the upper peripheral edge of plate 12 
or by equipping plate 12 along its upper, open end with 
a double wall thickness, that is, an inner and an outer 
wall with a space in-between, and forcing a compress 
ible peripheral edge portion of cover 14 into the space 
between the walls, wherein it is held either by com 
pressing the walls towards each other or by crimping. 

In the preferred embodiment, cover 14 is scored, 
preferably in an I-I-shape along its front face, to facili 
tate deployment of the air bag once the inflator is actu 
ated. Thus, in the subject embodiment, cover 14 bursts 
along the score line as the bag is in?ated, forming upper 
and lower flap portions which are pushed out of the 
way to permit expansion of the air bag as the combus 
tion of the gas generant proceeds with the inilator. 
Mounting plate 12 is preferably con?gured with a 

series of stepped portions or zones 17, l8, 19 which are 
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of relatively diminishing size from the front of plate 12 
to the rear thereof. Each stepped zone or level serves a 
different function, i.e., the ?rst and largest step 17 being 
con?gured for storing a folded air bag operatively asso 
ciated with the in?ator component; proceeding rear 
wardly, second step 18 is adapted to support and secure 
an inflator device, preferably pyrotechnic gas genera 
tor; and at the bage of module 10, third zone 19 is pro 
vided with lower skirt portion 20, con?gured to permit 
plate 12 to be secured to gas conduit 16 so as to provide 
a ?ow path for gas to enter and leave module 10 during 
the in?ation/de?ation cycle. The outer circumferential 
wall of zone 19 further de?nes an aperture adapted for 
the passage of electrical leads 21 extending from an 
igniter component within be in?ator (now shown) to a 
remotely located collision device. 
Lowermost zone 19 further comprises a series of 

projecting members 22 extending radially outwardly 
along the periphery thereof, con?gured in the shape of 
elongated rectangles. Each member 22 is formed with 
two open and two closed sides, wherein the top, i.e., 
radial edge 23 is formed integral with a bage portion of 
zone 18 and the innermost axial, i.e., side edge 24, i.e., 
on that portion of each member 22 most nearly adjacent 
an upper terminal portion of conduit 16, is formed inte 
gral with the wall de?ning zone 19, thus de?ning aper 
tures 22, Apertures 22, are adapted to create a gas ?ow 
path through module 10 configured for the passage of 
ambient atmosphere into and through module 10 for 
facilitating the in?ation of the air bag, and subsequently, ‘ 
a reverse ?ow of the contents of the air bag through 
module 10 and out of the vehicle’s passenger compart 
ment. 
Moreover, it is to be understood that the geometric 

shape adapted for each of stepped zones 17, 18 and 19 is 
not critical to the operation of the invention. While the 
shapes illustrated in FIG. 1 are preferred, the various 
zones may be varied in shape and/or dimension as re 
quired due to various design considerations, providing 
that it is understood that zone 18 must be con?gured 
and adapted to accept and support an in?ator unit of the 
type contemplated for use with module 10, as discussed 
below in further detail. 

Plate 12 further comprises, on the rear face thereof, a 
plurality of stud members 26, preferably four (4) in 
number, extending perpendicularly to a bage portion of 
stepped portion 17 for a distance of about one inch. 
Studs 26 are preferably press ?t into each of the four 
corners of plate 12 and are threaded to permit attach 
ment between module 10 and an underlying frame por 
tion of the vehicle’s steering assembly, which attach 
ment procedure will be described below in detail. 
Turning now to FIG. 2 there is shown a view, par 

tially in section, of the interior arrangement of compo 
nent parts within applicant’s module 10. These compo. 
nents include pyrotechnic in?ator 28, air bag 30 and 
retainer ring 32, which maintains air bag 30 and in?ator 
28 in operative association within stepped portion 18 of 
mounting plate 12. 
With regard to in?ator 28 chosen for use with appli 

eant’s module 10, one important design factor must be 
taken into account. That is, whereas the internal ar 
rangement of parts within in?ator 28 is not a critical 
feature of the present invention, module 10 does re 
quire, in order to ensure an immovable locking engage 
ment between in?ator 28 and mounting plate 12, that 
in?ator 28 be formed having a rounded arcuate surface 
located on at least a portion of its exterior surface as 
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shown, for example, at 34. In the preferred embodi 
ment, shoulder 34 extends completely around the outer 
periphery of in?ator 28 at the juncture of diffuser 36 
and the closure member (not shown), which together 
from the in?ator housing. In alternate embodiments, 
however, a housing for in?ator 28 may be formed in a 
different shape, e.g., a square, rectangle, etc. and/or 
shoulder 34 may extend along only a portion of the 
peripheral edge of in?ator 28. 

Moreover, as noted above, only two in?ator devices 
known to applicant have the requisite external con?gu 
ration, i.e., shoulder 34 (described below in detail). 
These devices are described in applicant’s copending 
patent applications entitled LIGHTWEIGHT NON 
WELDED INFLATOR UNIT FOR AUTOMOBILE 
AIRBAGS ?led under Ser. No. 233,191 on Aug. 17, 
I988 and LIGHTWEIGHT NON-WELDED GAS 
GENERATOR WITH ROLLED SPUN LIP ?led 
under Ser. No. 246,065 on Sept. I6, 1988, the disclosure 
of both of which is expressly incorporated herein by 
reference. Both of these novel in?ator types are con 
structed according to new techniques which do not 
required the use of welds to maintain the structural 
integrity of these units. The present invention should 
not, however, be limited only to use with the two in?a 
tors described above or with only non-welded in?ators 
in general, although these are the preferred type. 

Applicant's air bag component 30 is folded for stor 
age a top diffuser 36 of in?ator 28 within the forward 
most stepped portion 17 of mounting plate 12. Air bag 
30 is formed of a durable fabric substrate coated with a 
layer of plastic, e.g., PVC, or an elastomer to prevent 
passage of the gaseous ?uid therethough. Moreover, 
bag 30 is designed with locking bead 38, comprising an 
elastomeric O-ring having a limited degree of ?exibility. 
During the fabrication of bag 30, therefore, bead 38 is 
wrapped by the bag material and thereafter sewn in 
place within the mouth of the bag. 

Also included in applicant's invention is retainer ring 
32 which is formed of a strong, lightweight metal forg 
ing, preferably constructed of aluminum due to its rela 
tively low weight. Retainer ring 32 is con?gured and 
adapted to fit over and thereafter around in?ator 28 so 
as to rest upon stepped portion 18 of mounting plate 12. 
Ring 32 is comprised of a ?rst (upper) grooved portion 
40, a second (lower) grooved portion 42 and an upper 
de?ector ?ange 44 positioned above groove 40 for pre 
venting the impingement of hot gases and/or molten 
particulates produced by the ?ring of in?ator 28 di 
rectly upon the sewn portion of bag 30. 

Flange 44 thus preserves the integrity of bag 30 dur 
ing the in?ation stage wherein the aforesaid hot gasses 
and/or molten particulates, produced as result of the 
combustion of a solid gas generant within in?ator 28, 
would otherwise exit diffuser ports 46 and impinge 
directly upon the inner surface of bag 30. In the present 
preferred arrangement, the particulate-containing gas 
ses initially encounter angled ?ange 44 upon exiting 
through diffuser ports 46 from in?ator 28, and are there 
after directed upwardly and away from the sewn por 
tion of bag 30 toward the center of the bag cavity. 
Groove 40, located along the upper outer surface of 

retainer ring 32, is thus con?gured to accept locking 
bead 38. Therefore, after in?ator 28 is centered within 
second stepped portion 18 of mounting plate 12, bead 38 
in bag 30 is stretched over de?ector ?ange 44 on ring 32 
and then secured within groove 40. The retainer ring 
and bag assembly is thereafter lowered over in?ator 28 
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such that the lower surface of ring 32 rests on a bage 
portion of step 18 surrounding the inflator, thus posi~ 
tioning ring 32 circumjacent inflator 28. 
Ring 32 is further con?gured, inwardly from groove 

40 upon its upper surface, to engage arcuate surface 34 
of inilator 28 so as to lock in?ator 28 within mounting 
plate 12 when the circumferential peripheral wall of 
step 18 formed into a groove 42 on the lower portion of 
ring 32. This engagement is facilitated by angled wall 
portion 48 located along an inner portion of the upper 
surface of annular ring 32, inwardly adjacent groove 40. 
Angled wall 48 is thus con?gured to overlie and abut 
against shoulder portion 34 of inflator 28 as ring 32 is 
squeezed inwardly by the forming process. 

In addition, as can clearly be seen in FIG. 4 (dis 
cussed below), retainer ring 32 is provided along its 
inner periphery with a plurality of slotted apertures 56 
extending entirely therethrough, which overlie aper 
tures 22' de?ned by corresponding projecting members 
22 which extend outwardly from lowermost step 19 of 
mounting plate 12 so as to permit ?uid communication 
therethrough. 
To lockingly engage conduit 16 and mounting plate 

12 during the assembly of module 10, the lower skirt 20 
of stepped portion 19 is slid over a ?rst open end of 
tubular conduit member 16 having grooved channel 50 
formed around at least a portion of an outer surface 
thereof. The outer wall of skirt 20 is thereafter formed 
into groove 50 to lockingly engage mounting plate 12 to 
conduit 16, thus providing an unobstructed flow path 
for ambient air to travel, i.e., through conduit 16, into 
apertures 22' de?ned by projecting members 22 and 
thereafter through the slotted apertures 56 in retainer 
ring 32 and into the interior of air bag 30. Upon de?a 
tion of bag 30, the path traveled by the gas is reversed 
and the bag contents are therefore exhausted out of the 
passenger compartment into the surrounding atmo 
sphere through conduit 16. Conduit 16 is adapted to ?t 
over the vehicle's drive shaft 58 (shown in phantom) 
and may terminate at the ?re wall of the vehicle or it 
may preferably extend therethrough into the engine 
compartment. 

Thus, by forming the outer wall of stepped portion 18 
into groove 42, a two-fold purpose is served: (1) the 
beaded portion 38 of bag 30 is locked into position 
within groove 40 on retainer ring 32, and (2), ring 32 
and in?ator 28 are also locked into position within 
mounting plate 12 due to the constriction created by 
forming the peripheral wall of step 18 into groove 42. 
The cooperating effect between the arcuate portion 34 
on inflator 28 and angled wall portion 48 on the inner 
surface of ring 32 is therefore required to guarantee that 
retainer ring 32 will retain inflator 28 within module 
assembly 10 when applicant’s passive restraint device is 
actuated. 

Several of the components of module 10 are thus 
locked into place simultaneously by a ?rst forming op 
eration which may be performed in a matter of seconds 
without the need for locating and aligning numerous 
fasteners such as was previously required by the prior 
art. A separate second forming operation is subse 
quently required to lockingly engage skirt 20 on stepped 
portion 19 into groove 50 on conduit 16. 
With regard to the technique referred to above, 

wherein the peripheral wall of stepped portion 18 is 
"formed" into lower groove 42 in retainer ring 32 and 
skirt 20, forming a lower portion of stepped level 19, is 
formed into groove 50 on the outer surface of conduit 
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16, applicant utilizes a procedure known as “mag 
naforming" to effect the requisite connection between 
the module components. This technique is described, 
for example, in US. Pat. No. 2,976,907 to Harvey et al. 
(the ‘"907 patent"), the disclosure of which is incorpo 
rated herein by reference. 

Applicant has further determined that, with the use of 
the subject magnaforming technique, the temper of the 
metal of which the components of module 10 are 
formed should be as high as possible without being such 
that the metal cracks during the magnaforming process 
due to excessive brittleness. This ensures that module 10 
may be constructed of lighweight materials, such as 
aluminum for example, while still maintaining a suf?~ 
cient degree of structural strength to withstand the 
forces generated during actuation of in?ator 28. 
By the use of a magnaforming process, such as that 

described in the ‘907 patent, inflator 28 is locked within 
mounting plate 12 by creating a variable magnetic ?eld 
outwardly adjacent that part of the outer peripheral 
wall of stepped portion 18 which overlies lower groove 
42. Subsequently, one or more force impulses set up by 
this force ?eld are focused upon the wall in this area and 
the effect of these force impulse is to almost instanta 
neously permit that portion of the wall subjected to 
such pulses to ?ow into groove 42 and thus to lock 
inflator 28, air bag 30 and retainer ring 32 together in a 
manner of seconds. There is therefore no need to physi 
cally contact the peripheral wall of plate 12 in stepped 
portion 18 with any mechanical device in order to cre 
ate a strong structural seal between the components of 
module assembly 10. 

In a similar manner, mounting plate 12 is preferably 
magnaformed into grooved channel 50 extending at 
least part-way around the outer surface of conduit 16 
adjacent an upper terminal end thereon. This technique 
can serve, if required, to bond two dissimilar materials, 
as conduit 16 is preferably fabricated from an engineer 
ing thermoplastic such as polyvinyl chloride (PVC), but 
conduit 16 may also be formed of a lightweight metal, 
such as aluminum, as well. Conduit 16 ?ts over and 
around drive shaft 58 within the steering column and 
extends at least to the ?re wall of the vehicle and op 
tionally beyond. ‘ 
Module assembly 10 additionally comprises, as noted 

above, a plurality of threaded stud members 26, prefera 
bly four (4) in number, which may be press ?t into each 
corner portion on the rear face of stepped portion 17. 
Studs 26 are approximately one inch in length and are 
inserted, during installation of module 10 on the vehicle 
steering assembly, through corresponding apertures 
de?ned in an underlying metal frame or “spider" fas 
tened directly to the steering wheel of the vehicle (not 
shown) below module 10. The subject spider is further 
con?gured with a central aperture to permit passage 
therethrough of conduit 16. Module assembly 10 is 
thereafter maintained in contact relation with the un 
derlying spider with the use of fastener means such as a 
weld or locking nuts, which prevent withdrawal of 
studs 26 from their corresponding aperture in the spider 
prior to or during operation of in?ator 28. 

Thus, after magnaforming the component parts of 
module 10 so as to: (a) lockingly engage bag 30 and 
inflator 28 within mounting plate 12 by means of re 
tainer ring 32, and (b) magnaforming a structural seal 
between skirt portion 20 of mounting plate 12 and an 
upper terminal portion of conduit 16, air bag 30 is neatly 
folded and placed atop the diffuser portion of in?ator 
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28. Then the completed module assembly is bolted in a 
single operation to a frame, i.e., the “spider", connected 
directly to the vehicle’s steering assembly. Finally, to 
complete the assembly, cover member 14, which is 
preferably pre-scored to facilitate the passage there 
through of air bag 30 upon its deployment during a 
collision, is snapped into place over the air bag with the 
aid of ?exible members 52 extending perpendicularly 
therefrom to hide the various components of module 10 
from sight and thus to enhance the aesthetic appearance 
of the vehicle's interior. 

FIG. 3 clearly illustrates the arrangement of radially 
projecting members 22 formed integral with the under 
surface of mounting plate 12. As can be seen from the 
illustration, a series of regularly shaped apertures 22; 
each de?ned by a projecting member 22, are circumfer 
entially spaced around a centrally located vent 54, to 
which is secured conduit 16 which extends down 
wardly therefrom. As described above, apertures 22', 
de?ned by radial walls 23 and axial walls 24 forming 
projecting members 22, are in operative alignment with 
corresponding slotted apertures 56 (not shown) in re 
tainer ring 32. This permits ambient air carried along by 
the effect of the negative pressure caused by the genera 
tion of gaseous combustion products by in?ator 28 to 
travel upwardly along conduit 16, through aperture 22, 
de?ned by plate 12, then through apertures 56 in the 
retainer ring and thereafter into the air bag, together 
with the gaseous combustion products produced during 
actuation of gas generator 28. 
The introduction of this ambient atmosphere pro 

vides several advantages to the operation of applicant's 
modularized air bag system. First, the external air is 
substantially cooler than the gasses produced by inflator 
2B and it thus serves to cool the entire contents of bag 
30. This feature is important in that if bag 30 of appli~ 
cant’s module 10 were to rupture or, due to some mal 
function, to accidentally vent into the passenger com 
partment, the gases thus released would exit bag 30 at a 
temperature calculated to prevent injury to the vehicle 
occupants. Secondly, the inclusion of the additional gas 
volume provided by the entry of the external environ 
ment permits bag 30 to be in?ated within a relatively 
shorter period than was heretofore possible. This aspira 
tion effect additionally permits a reduction of about 
l5-20 weight percent in the amount of propellant uti 
lized to inflate bag 30 and thus a concurrent reduction in 
the size, and therefore the weight, of in?ator 28 utilized 
with module 10. 
Moreover, as a result of the impact of the driver upon 

the outer surface of bag 30 upon a collision involving 
the vehicle, bag 30 begins immediately to deflate. 
Rather than directing the entire volume of bag 30 into 
the vehicle's passenger compartment, as commonly 
practiced in the prior art, applicant's module assemble 
10 directs the gaseous contents of bag 30, now under a 
positive pressure attributable to its con?nement within 
the enveloping bag, back through the slotted apertures 
56 in retainer ring 32 and corresponding apertures 22, in 
projecting members 22 and thereafter out of the passen 
ger compartment through conduit 16. This prevents a 
potentially hazardous build up of pressure within the 
vehicle which may, if left unchecked, cause hearing 
damage or other negative physiological symptoms 
among the occupants of the vehicle. 
FIG. 4 provides a sectional view through lower 

groove 40 in retainer ring 32 illustrating apertures 56 
therein. As may be seen from the illustration, the mag 
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naforming technique utilized by applicant produces a 
continuous, even ?ow of the outer metal wall of stepped 
portion 18 into groove 40. Thus the wall is completely 
conformed to the shape of groove 40. The magnaform 
ing process thus deforms the substantially vertical wall 
and leads to the formation of upper 18a, and lower 18b 
shoulder portions, separated by groove 40 with the wall 
of plate 12 formed therein. As noted above, this proce 
dure effectively locks plate 12 and ring 32 together 
which, in turn, maintains in?ator 28 in position within 
module 10 due to the pressure of angled wall portion 48 
against rounded shoulder portion 34 of the in?ator. 
While it is apparent that the invention herein dis 

closed is well calculated to ful?ll the objectives stated 
above, it will be appreciated that numerous modi?ca 
tions and embodiments may be devised by those skilled 
in the art. It is intended that the appended claims cover 
all such modi?cations and embodiments as fall within 
the true spirit and scope of the present invention. 

I claim: 
1. An airbag module adapted for installation within a 

motor vehicle steering assembly, said module compris 
ing: 

(a) means for mounting a pyrotechnic gas in?ator 
device upon a steering wheel portion of said steer 
ing assembly, said in?ator device capable of pro 
ducing a sufficient amount of a gaseous combustion 
product within a sufficient time to substantially 
deploy an in?atable air cushion located in contact 
relation therewith within an interval between a 
primary collision between said motor vehicle and 
an object external thereto and a secondary collision 
between an operator of said motor vehicle and an 
interior portion thereof, said mounting means com 
prising open pan means for supporting said pyro 
technic in?ator device, said pan means having sev 
eral stepped levels extending rearwardly thereon, 
wherein each said level has a substantially unvary 
‘ing depth at any point thereon and is positioned 
directly over a next rearward one of said levels, 
said levels correspondingly decreasing in volume 
from front to rear upon said mounting means; 

(b) ?rst means, formed integral with a lower portion 
of said mounting means, for permitting a reciprocal 
?ow of a quantity of surrounding ambient atmo 
sphere from outside said motor vehicle through 
said mounting means and into said in?atable air 
cushion upon actuation of said in?ator device to 
facilitate rapid in?ation of said air cushion and to 
permit cooling of said gaseous combustion prod 
ucts produced by said in?ator and, subsequent to 
said primary collision, to permit the contents of 
said air cushion to ?ow out of said interior portion 
of said motor vehicle to the surrounding atmo 
sphere; 

(c) a pyrotechnic in?ator device positioned within 
said mounting means, said in?ator device compris 
ing a housing formed of a diffuser member having 
a ?rst open end and a second closed end, and a 
closure plate member sealing said open end thereof, 
said housing further comprising an arcuate surface 
extending along at least a portion of an exterior 
peripheral surface thereof, said arcuate surface 
having a relatively greater diameter then a remain 
ing portion of said housing and wherein said sur 
face is conligured and adapted to permit a locking 
engagement of said in?ator device within said 
mounting means; 
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(d) means for retaining said inflatable air cushion in a 
contact relation with said in?ator device, said re 
taining means having a ?rst upper grooved portion 
and a second lower grooved portion extending 
along at least a portion of an order surface thereof, 
wherein said retaining means is installed within said 
mounting means in surrounding relation to said 
diffuser member and con?gured to correspond to a 
portion of said arcuate surface thereof; and 

(e) an in?atable air cushion in contact relation with 
said diffuser member of said in?ator device, said 
cushion con?gured and adapted for preventing 
injury to said vehicle operator due to contact with 
said interior portion of said vehicle upon the occur 
rence of said primary collision, said cushion com 
prising means located within a mouth portion 
thereof con?gured to facilitate a locking engage 
ment between said cushion and a ?rst grooved 
portion upon an outer surface of said retaining 
means upon assembly of said module, 

wherein at least a portion of said mounting means is 
lockingly engaged within said second grooved portion 
of said retaining means forming a structural seal there 
between such that said in?ator device, said retaining 
means and said in?atable air cushion are all maintained 
together in looking engagement with one another 
within said mounting means without the use of any 
additional locking means. 

2. The module of claim 1 wherein said mounting 
means is a metal stamping comprising, in series, a ?rst, 
a second and a third stepped level extending rearwardly 
thereon, each said level completely overlying a next 
rearward one of said levels, wherein said ?rst and said 
second levels each comprise a base portion and an inte 
gral peripheral wall portion formed substantially per 
pendicular to said base portion, each said peripheral 
wall extending entirely around said corresponding level 
and being of a substantially unvarying width therealong 
such that said ?rst and second levels each have a sub 
stantially constant depth at any point thereon. 

3. The module of claim 2 wherein said third stepped 
level comprises an outer peripheral wall formed integral 
with and substantially perpendicular to said bage of said 
second stepped level, and extending rearwardly from 
said peripheral wall of said third level, a metal skirt 
con?gured and adapted for locking engagement with 
second means adapted for permitting a receprocal ?uid 
?ow between said in?atable air cushion and said sur 
rounding atmosphere. 

4. The module of claim 3 wherein said second recip 
rocal ?uid ?ow means comprises an elongated conduit 
having a ?rst and a second end, said ?rst end being 
lockingly engaged within said skirt on said third level of 
said mounting means, wherein said conduit extends 
rearwardly from said mounting means such that said 
second end thereof extends at least to a corresponding 
aperture de?ned within a ?rewall of said vehicle. 

5. The module of claim 4 wherein said conduit is 
formed from a material selected from an engineering 
thermoplastic and a lightweight, high tensile strength 
metal. 

6. The module of claim 4 wherein said conduit is sized 
to ?t within a steering column of said motor vehicle and 
extends therethrough to at least said ?rewall aperture. 

'7. The module of claim 4 wherein said ?rst end said 
conduit is lockingly engaged within said skirt portion 
by a structural seal formed therebetween, said seal cre 
ated by magnaforming a peripheral wall portion of said 
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skirt into an open channel extending along at least a 
portion of an outer surface of said ?rst end. 

8. The module of claim 3 wherein said ?rst reciprocal 
?uid ?ow means comprises a plurality of radially pro 
jecting members formed integral with a lower surface 
of said mounting means adjacent said second and said 
third stepped levels, each said projecting member de?n 
ing an aperture through said mounting means, said aper 
ture con?gured and adapted to initially permit a ?ow of 
said ambient atmosphere into said in?atable air cushion 
upon actuation of said in?ator device and subsequently 
to allow said air cushion to vent the contents thereof 
therethrough to said atmosphere surrounding said 
motor vehicle upon de?ation of said air cushion. 

9. The module of claim 8 wherein each said project 
ing member comprises: 

(a) pair of opposed planar side walls, each said side 
wall having a ?rst axial and a ?rst radial side and a 
second axial and a second radial side such that said 
?rst axial side of each said wall is formed integral 
with a portion of said outer peripheral wall of said 
third stepped level adjacent a corresponding gas 
passage aperture de?ned thereby and said ?rst 
radial side of each said wall is formed integrally 
with said bage portion of said second stepped level; 

(b) a ?oor member extending substantially perpendic 
ularly from said third stepped level, rearwardly of 
said gas passage aperture and formed integral with 
said peripheral wall of said third stepped level, said 
?oor member having ?rst and second longitudinal 
side edge portions wherein said ?rst side edge is 
formed integral with said second radial side of one 
said wall and said second side edge is formed inte 
gral with said second radial side of said other wall; 
and 

an axially extending closure member having an upper 
edge and a lower edge and ?rst and second side 
edge portions, said upper edge formed integral 
with said bage portion of said second stepped level, 
said lower edge formed integral with said ?oor 
member and said ?rst and second side edge por 
tions formed integral with said second radial sur 
face of, respectively, said ?rst and said second side 
walls, 

such that said projecting members each de?ne a gas 
?ow path con?gured to permit entry of said ambient 
atmosphere into said in?atable air cushion upon actua 
tion of said in?ator device and thereafter to facilitate 
venting of said air cushion contents through said second 
reciprocal ?uid ?ow means to the atmosphere sur 
rounding said motor vehicle. 

10. The module of claim 1 wherein said retaining 
means is a ring shaped member con?gured with a plu 
rality of slotted apertures extending entirely there 
through, from a ?rst lower surface to a second upper 
surface thereof, said slotted apertures capable of align 
ment with said ?rst reciprocal ?uid ?ow means to facili 
tate aspiration of said ambient atmosphere into said 
in?atable air cushion and subsequent venting of said air 
cushion contents to said surrounding atmosphere. 

11. The module of claim 3 wherein said mounting 
means is lockingly engaged within said second grooved 
portion of said retaining means by a structural seal 
formed therebetween; said seal created by magnaform 
ing [a] said peripheral wall portion of said [metal 
skirt] second stepped level upon said mounting means 
such that a part of said [skirt portion] wall portion is 
formed into said second grooved portion. 
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12. The module of claim 1 wherein said arcuate sur 

face upon said pyrotechnic in?ator device is a rounded 
shoulder located upon a portion of said in?ator wherein 
said diffuser member overlaps said closure plate mem 
ber. 

13. An airbag module adapted for installation within 
an automobile steering wheel, said modular comprising: 

(a) a mounting plate for securing a pyrotechnic in?a 
tor device within said module, said mounting plate 
formed of a metal stamping comprising an open 
pan having, in series, a ?rst, a second and a third 
stepped level extending rearwardly thereon, each 
said level having a substantially unvarying depth at 
any point thereon and positioned directly over a 
next rearward one of said levels, said levels corre 
spondingly decreasing in volume from said ?rst to 
said third level, wherein said ?rst and said second 
levels each comprise a bage and an integral periph 
eral wall portion formed substantially perpendicu 
lar thereto, each said peripheral wall extending 
entirely around said corresponding level and hav 
ing a substantially unvarying width, said third level 
comprising an outer peripheral wall portion 
formed integral with and substantially perpendicu 
lar to said bage of said second stepped level and, 
extending rearwardly from said peripheral wall 
de?ning said third level, a metal skirt con?gured 
and adapted for locking engagement with a conduit 
extending rearwardly therefrom to at least a corre 
sponding aperture de?ned within a ?rewall portion 
of said automobile, said conduit con?gured and 
adapted for permitting a reciprocal ?uid ?ow be 
tween an in?atable air cushion operatively associ 
ated with said module and the atmosphere external 
to said automobile; 

(b) a plurality of radially projecting members formed 
integral with a lower surface of said mounting 
means adjacent said second and said third stepped 
levels, each said projecting member comprising 

(i) a pair of opposed planar side walls, each said side 
wall having a ?rst axial and a ?rst radial side and a 
second axial and a second radial side such that said 
?rst axial of each said wall is formed integral with 
a portion of said outer peripheral wall of said third 
stepped level adjacent a corresponding gas passage 
aperture de?ned thereby and said ?rst radial side of 
each said wall is formed integrally with said bage 
portion of said second stepped level; 

(ii) a floor member extending substantially perpendic 
ularly from said third stepped level, rearwardly of 
said gas passage aperture and formed integral with 
said peripheral wall of said third level, said ?oor 
member having ?rst and second longitudinal side 
edge portions wherein said ?rst side edge is formed 
integral with said second radial side of one said 
wall and said second side edge is formed integral 
with said second radial side of said other wall; and 
(iii) an axially extending closure member having an 
upper edge and a lower edge and ?rst and sec 
and side edge portions, said upper edge formed 
integral with said bage portion of said second 
stepped level, said lower edge formed integral 
with said ?oor member and said ?rst and second 
side edge portions formed integral with said 
second radial surface of, respectively, said ?rst 
and said second side walls, 

such that said projecting members each de?ne a gas 
flow path con?gured to permit entry of said ambient 
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atmopshere into said in?atable air cushion upon actua 
tion of said in?ator device and thereafter to facilitate 
venting of said air cushion contents through said second 
reciprocal ?uid ?ow means to the atmosphere sur 
rounding said motor vehicle; 

(c) an elongated conduit formed from a material se 
lected from an engineering thermoplastic and a 
lightweight, high tensile strength metal, said con 
duit having a ?rst end and a second end and being 
con?gured and adapted to permit a reciprocal ?ow 
of ?uid between said in?atable air cushion and said 
external atmosphere, wherein said ?rst end of said 
conduit is lockingly engaged within said skirt por 
tion of said mounting plate by a structural seal 
formed therebetween, said seal created by mag 
naforming a peripheral wall portion of said skin 
into an open channel extending along at least a 
portion of an outer surface of said ?rst end, said 
conduit sized to ?t within a steering column of said 
automobile so as to extend rearwardly through said 
steering column from said mounting plate such that 
said second end thereof extends at least to a corre 
sponding aperture de?ned within a ?rewall of said 
automobile, wherein said conduit is con?gured and 
adapted to permit a reciprocal ?ow of ?uid be~ 
tween said in?atable air cushion and said external 
atmosphere; 

(d) a pyrotechnic in?ator device positioned within 
said mounting means, said in?ator device compris 
ing a housing formed of a diffuser member having 
a ?rst open end and a second closed end, and a 
closure plate member sealing said open end thereof, 
said housing further comprising a rounded shoul 
der extending along at least a portion of an exterior 
peripheral surface thereof, said shoulder adapted to 
permit a locking engagement of said in?ator device 
within said mounting means; 

(e) a retaining member for maintaining said in?atable 
air cushion in contact relation with said in?ator 
device, said retaining member having a ?rst upper 
groove and a second lower groove extending along 
at least a portion of an outer surface thereof, 
wherein said retaining member is adapted for in 
stallation within said mounting plate in surround 
ing relation to said diffuser member and con?gured 
to correspond to an external shape thereof and 
wherein said retaining member has a plurality of 
slotted apertures extending entirely therethrough 
from a ?rst lower surface to a second upper surface 
thereof, each said slotted aperture capable of being 
aligned, upon installation of said retaining member 
within said mounting plate, with one of said radi 
ally projecting members on said lower surface of 
said plate adjacent said second and said third 
stepped levels to permit said reciprocal ?uid ?ow 
between said in?atable air cushion and said exter 
nal atmosphere; 

(0 an inflatable air cushion in contact relation with 
said diffuser member of said in?ator device, said 
cushion con?gured and adapted for preventing 
injury to said vehicle operator due to contact with 
an interior portion of said vehicle upon the occur 
rence of a primary collision, said cushion compris 
ing means located within a mouth portion thereof‘ 
con?gured to facilitate a locking engagement be 
tween said cushion and a ?rst grooved portion 
upon an outer surface of said retaining means upon 
assembly of‘ said module, 
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wherein at least a portion of said mounting plate is 
lockingly engaged within said second grooved portion 
of said retaining member such that said in?ator device, 
said retaining member forming a structural seal therebe 
tween and said in?atable air cushion are all maintained 
together in locking engagement with one another 
within said mounting plate without the use of any addi 
tional locking means. 

14. The module of claim 13 which further comprises 
means for covering said open portion thereof, said cov 
ering means con?gured and adapted to engage at least a 
portion of an upper peripheral surface of said mounting 
plate. 

15. The module of claim 14 wherein said covering 
means is a cover member formed of a relatively ?exible 
material selected from a urethane and an engineering 
plastic, said cover member comprising a substantially 
planar top portion having ?rst and second opposed 
surfaces and at least one means for lockingly engaging 
said mounting plate, said locking means formed integral 
with and extending substantially perpendicularly from 
said second surface of said top portion. 

16. The module of claim 15 wherein said top portion 
of said cover member is scored along at least a portion 
of said first surface thereof to facilitate deployment of 
said air bag upon actuation of said pyrotechnic in?ator 
device. 

17. A method for making an automobile airbag mod 
ule adapted for a reciprocal ?uid ?ow between an atmo 
sphere external to said vehicle and a cavity defined by 
an in?atable air bag operatively associated with said 
module, said method comprising: 

(a) positioning a pyrotechnic in?ator device within 
means for mounting said in?ator within said mod 
ule, said mounting means comprising an open pan 
having, in series, a ?rst, a second and a third 
stepped level extending rearwardly therefrom, and 
?rst means, formed integral with a lower surface of 
said mounting means, for permitting a reciprocal 
?ow of ?uid between said in?atable air bag and 
said external atmosphere, wherein said in?ator 
device comprises along at least a portion of an 
outer peripheral surface thereof, an arcuate surface 
extending outwardly therefrom, said arcuate sur 
face having a relatively greater diameter than a 
remaining portion of said device; 

(b) securing a relatively ?exible locking bead within 
an open mouth portion of said air bag; 

(c) stretching said locking bead over an upper portion 
of a retaining member and into a ?rst upper 
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grooved portion defined thereby to form a retai 
ner/bag assembly, said retaining member con?g 
ured for installation adjacent said in?ator device 
upon said mounting plate, in surrounding relation 
thereto; 

(d) lowering the retainer/bag assembly over at least 
an upper diffuser portion of said in?ator device; 

(e) forming a first structural seal between a peripheral 
wall portion of said second stepped level upon said 
mounting plate and a second lower grooved por 
tion of said retaining member, said second grooved 
portion situated relatively rearwardly from a first 
grooved portion; 

(0 inserting a ?rst end of an elongated conduit mem 
ber into an aperture defined by said third stepped 
level of said mounting means, said conduit member 
con?gured and adapted to form second means for 
facilitating a reciprocal ?uid ?ow between said 
in?atable air bag and a surrounding atmosphere 
external to said automobile; 

(g) forming a second structural seal between said ?rst 
end of said conduit member and said third stepped 
level of said mounting means; 

(h) folding said air bag for storage within said ?rst 
stepped portion of said mounting means, upon an 
upper diffuser portion of said in?ator device; and 

(i) securing a cover member to an upper peripheral 
portion of said mounting means, said cover mem 
ber con?gured to conceal said retainer/bag assem 
bly from view and to enhance the aesthetic appear 
ance of said module. ~ 

18. The method of claim 17 wherein said ?rst struc 
tural seal is produced by magnaforming a peripheral 
wall portion of said second stepped level such that said 
wall portion is formed into said second lower grooved 
portion upon said retaining member. 

19. The method of claim 17 wherein said second 
structural seal is produced by magnaforming a periph 
eral wall portion of said third stepped level such that 
said wall portion is formed into a groove extending at 
least partially around said first end of said conduit mem 
ber. 

20. The method of claim 17 which further comprises 
installing said module upon a steering assembly of said 
automobile wherein said conduit member is passed 
through a steering column portion thereof and extends 
at least to an aperture de?ned by a ?rewall of said auto 
mobile. 
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It is ceni?ed that error appears in the above-indenti?ed patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 13, Line 43, Claim 3, change "bage" to --base--. 

Column 13, Line 47, Claim 3, change "receprocal" to 
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Column 13, Line 65, Claim 7, insert ——of-- after end. 

Column 14, Line 25, Claim 9, change "bage" to --base—-. 

Column 14, Line 39, Claim 9,, change "bage" to —-base-—. 

Column 14, Line 65, Claim 11 , delete " Ia] " do not italicize 
"said peripheral wall", delete " [metal" . 

Column 14, Line 66, Claim 11 , delete "skirt] " , do not italicize 
"second stepped level". 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENTNO. : RE 33,938 

DATED = May 26, 1992 Page 2 of 2 

mveuroms) I Jess Cuevas 

It is certified that error appears in the above-indentified patent and that said Letters Patent is hereby 
corrected as shown below: 

Column 14, Line 67, Claim 11, do not italicize "a part of", 
delete I'[skirt portionl", do not italicize "wall portion". 

Column 15, Line 18, Claim 13, change "bage" to -—base-—. 

Column 15, Line 25, Claim 13, change "bage" to -—base-—. 
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