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A device (20) comprising a planar metal sheet (21; 21) having formed thereon at least a first set of opposing shaped slots
(602, b) such that upon forming the planar sheet as an open ended (122) generally cylindrical member or cylinder (28) first por-
tions of the sheet, defined by the slots, extend away from the surface of the formed cylindrical member and form in conjunction
with other surfaces of the sheet a plurality of first apertures (62a, b), and the extending first portions serving to define a heat
shield for shielding a portion of an air bag (100), adapted to be secured thereabout, from hot gas generated by a gas generator
(50), the device including securement means, interacting with a rearward portion of the cylindrical member and adapted for urg-
ing a gas generator (50) into forward facing portions of the cylindrical member, for securing same in place.

* See back of page




DESIGNATIONS OF “DE”

Until further notice, any designation of “DE” in any international application
whose international filing date is prior to October 3, 1990, shall have effect in the
territory of the Federal Republic of Germany with the exception of the territory of the
former German Demacratic Republic.

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphiets publishing international

applications under the PCT.

AT  Austria

AU Australia

BB  Barbados

BE  Belgium

BF  Burkina Fasso
BG  Bulgaria

B8J Benin

BR  Brazil

CA  Canada

CF  Central African Republic
CG  Congo

CH  Switeerland
CM  Cameroon
DE  Germany
DK  Denmark

Spain

Finland

France

Gabon

United Kingdom
Greeee

Hungary

Haly

Japan

Democratic People’s Republic
of Korea
Republic of Korca
Liechtenstein

Sri Lanka
Luxembourg

MC
MG
ML
MR
MW
NL
NO

Monaco
Madagascar
Mali
Mauritania
Malawi
Netherlands
Norway
Poland
Romania
Sudan
Sweden
Sencgal
Soviet Union
Chad

Togo

United States of America

o



WO 91/03391 PCT/US90/03604

10

15

20

25

30

35

-1-
INTEGRAL RETAINER, HEAT SHIELD AND ASSEMBLY

BACKGROUND AND SUMMARY OF INVENTION

The present invention relates to assemblies
useful in inflatable restraint (air bag) systems and
particularly relates to a retention device for
supporting a gas generator retaining an air bag and
for shielding the air bag from the heated gases
produced by the gas generator.

Inflatable restraint systems are becoming the
norm for passenger protection. A rudimentary system
comprises of a crash sensor mounted to the vehicle
frame and an air bag assembly positioned within the
passenger compartment. Differing types of assemblies
are used for driver side restraint systems and
passenger side restraint systems. The present
invention :inds specific application with a passenger
side air bag restraint system. These assemblies will
often include an outer reaction can into which is
received a gas generator. This can is a structurally
sound member which absorbs and retransmits the air
bag deployment forces to the vehicle. The can also
supports the weight of the gas inflator and an air
bag. Usually the air bag is placed into the can in
close proximity to the gas generator and a cover is
placed about the can to secure the bag in its
nondeployed or stored condition. The reaction can is
typically mounted to or near the dash board or
instrument panel of the vehicle. Because the
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reaction can directly supports the weight of the gas
generator and air bag and since it is wused to
transmit the deployment forces it weights 'is high
adding to the overall vehicle weight.

The object of the present invention is to
provide an integral air bag/gas inflator/heat shield
member. A further object of the present invention is
to form a one piece housing defining the retainer and
heat shield that is subsequently formed into a
cylindrical shape. Another object of the present
invention is to provide means for securing a gas
generator within the housing. Another object of the
present invention is to provide such a device wherein
the deployment reaction forces can be transmitted
directly to the vehicle as opposed to a reaction
can. An additional object is to use the retainer as
a securement for the air bag and if the air bag

. includes tethers to secure the tethers to the
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retainer.

Accordingly, the invention comprises: a retainer
for use in an air bag restraint system of the type
using an air bag and gas generator. The retainer
comprising a planar metal sheet having formed thereon
at least a first set of opposing, generally U-shaped
slots such that upon forming the sheet as an open
ended cylinder the portions of the sheet, originally
within the slots, extend away from the surface of the
formed cylinder and form in conjunction with other
surfaces of the metal sheet, a plurality of first
apertures, and define heat shield means, such as
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wing-like projections, for shielding a portion of an
air bag adapted to be secured thereabout from the hot
gas generated, by a gas generator adapted to be
secured therein. The invention includes securement

5 means, interacting with a rearward portion of the
formed cylinder to urge a gas generator into forward
portions of the cylinder, proximate the apertures,
thereby securing same in place. The securement means
including a plurality of bolts threadably received

10 within a holding member for guiding same into
engagement with a preferrably deformable wall of the
gas generator. As a result of the compressive
engagement of the bolts to the wall, respective
depressions are created such as by the elastic

15 deformation of the wall in cooperation with each
bolt, to assist in radially and axially securing the
gas generator therein.

Many other objects and purposes of the invention
20 will be clear from the following detailed description
of the drawings.

Brief Description 6f the Drawings
25
In the drawings:

FIGURE 1 illustrates a planar view of a sheet in
accordance with the present invention prior to its
being formed into a cylindrical shape.

30 FIGURE 2 illustrates a front plan view of a
formed retainer.

FIGURE 3 is a plan end view of the device shown
in FIGURE 2.

35
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FIGURE 4 1is a cross-sectional view through
section 4-4 of FIGURE 2.

FIGURE 5 is a front sectional view of the device
shown in FIGURE 2 and also illustrates the placement
of a gas generator therein.

FIGURE 6 1is a cross-sectional view through
section 6-6 of FIGURE 5.

FIGURE 7 illustrates a planar view of another
embodiment of the present invention.

FIGURE 8 illustrates a front plan view of a
retainer obtained with this alternate embodiment.

FIGURE 9 illustrates a cross-sectional view of
the invention in its fully assembled configuration.

FIGURE 10 is an enlarged view of a portion of
FIGURE 9.

FIGURE 11 is an alternate embodiment of some of
the elements of FIGURE 10.

FIGURE 12 illustrates a projected view of an
outer can.

FIGURE 13 diagramatically illustrates an air bag
usable in the present invention.

FIGURE 14 illustrates a further embodiment of
the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

With reference to the FIGUREs, and in particular
FIGURE 1, there is shown a planar view of an integral
air bags/inflater/heat shield 20, hereinafter called
retainer 20 in an early stage of assembly. The
retainer 20 comprises a substantially planar metal
gsheet 21 having formed therein two opposing U-shaped
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slots 22a and 22b. Such slots may be sharp cornered
as illustrated, curved, etc. Positioned above slot
22a are a plurality of openings 24a and positioned
below slot 22b are another Plurality of slots 24b.
The sets of openings 24a and b are fabricated in
sides 26a and b of the sheet 21. The openings 24a
and 24b are aligned and spaced relative to one
another such that when the planar sheet 21 is rolled
about itself and the sides are placed in overlapping
engagement as shown in FIGUREs 2-4 the sets of holes
24a and b will be registered one to the other. A
bolt shown diagramatically in FIGUREs 3 and 4 will
extend through the registered holes 24.

The two opposing U-shaped slots 22a and b define
therebetween a center member 40 and ends 42a and b
within the sheet 21. The distance between the holes
24a and b is chosen such that when the sheet 21 is in
its rolled over —configuration its diameter is
slightly larger than the diameter of an associated
gas generator 50 (see FIGURES 5 and 6). The bolt
shown in FIGURE 6 is a diagramatic representation.

With reference to FIGURE 2, such figure
illustrates a formed retainer 20, i.e., cylinder 28,
with the sides 26a and b in overlapping, registered
alignment. The ends 42a and b have been formed into
cylindrical end bands 52a and b joined at a forwardly
extending 1location by the center member 40 which
forms a partially enclosed axially extending side 54
of the cylinder 28, the overlapping sides 24a and 24b
forming a rear side 56 thereof.

The process of rolling over, or otherwise
forming, the planar sheet 21 to achieve the
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cylindrical shape shown in FIGURE 2 will cause
members 60a and b of the sheet, i.e., the portion of
the sheet 21 within the slots 22, to extend somewhat
tangentially, through accurately outward above the
main cylindrical shape of the formed retainer 20.
The relative positiéning of the members 60a and b to
the end bands 522 and b is more clearly shown in
FIGUREs 3 and 4. In this configuration the members
60a and b form wing-like projections extending from
the general cylindrical shape of the retainer 20. In
this configuration, the elevated orientation of these
members 60a and b form, relative to the end bands and
sides, a plurality of openings 62a and b.

Reference is briefly made to FIGUREs 8 and 9
which illustrate an alternate embodiment of the
present invention. There is shown an alternate
retainer 20'. The retainer 20' also is formed from
planar metal sheet having formed therein plurality of
sets of opposing and spaced U-shaped slots 22a-c.
As described above, the sides 26a and b include the
plurality of aligned openings 24a and b. The planar
sheet similarly defines the ends 42 and center member
40. The sets of slots areAaxially spaced at 44 and b.

Upon rolling over the planar sheet 21', a
substantially cylindrical retainer 20' is formed.
The members 60a-f of the planar sheet 21' form a
plurality of wing-like structures extending from the
general cylindrical shape of the retainer 20'. 1In
this configuration the members 60a-f form a plurality
of openings 70a-f about the periphery of the retainer
20' and the spaces 44 form a middle band 52¢ and d.
As will be seen from the discussion below, itmay be
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preferable to locate some of the openings 24 so that
they are aligned with the spacings 44 (i.e. bands 52
c and d).

In its normal mode of operation, the retainer 20
or 20' provides a housing for the gas generator 50.
FIGURE 9 illustrates a cross-sectional view of a
completed assembly showing a gas generator 50
positioned within a retainer such as retainer 20.
FIGURE 5 would also represent a cross-sectional view
of the embodiment of FIGUREs 7 and 8.

In its assembled form, a bolt 80 having external
threads 82 is received through the registered
openings 24a and b and urges the gas generator 50
forwardly against the inner walls of the bands 52 and
center member 40, i.e., side 54. The bolt 80 may be
secured to the retainer by a threaded nut 84 shown in
greater detail in FIGURE 1l1. 1In this embodiment, a
threaded nut 84, one for each opening such as 24a-b,
is secured to the inner wall of side 26a. As the
bolt 80 is inserted within the threads of the nut 84,
its end 85 engages a wall 86 of the gas generator 50,
thereby urging the gas generator into the bands 52
and side 54 of the retainer 20. Since the gas
generator 50 is most often fabricated of a soft metal
such as aluminum, the forward, compressive motion of
each bolt 82 will create a respective indentation 88
shown in exaggerated scale, within the wall 86 of the
gas generator and to positively secure the gas
generator to the retainer 20. As can be seen, the
extension of the bolt 80 into the gas generator 50
secures it in a general radial compressive manner.
In addition, the cooperation of each of the bolts 80
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and their respective indentations 88 prevent the gas
generator from moving laterally within the retainer
20.  Each bolt 80 may include a slot or recess to
facilitate turning.

As can be seen from the FIGUREs, when the gas
generator is secured in place a portion of its wall
86 is in mating engagement with a portion of the
bands 52 and side 54. Consequently, it is envisioned
that the openings 90 (see FIGURE 9) of the gas
generator will be positioned in direct communication
with the openings 62 (or 70) to permit the unimpeded
transport of the gases to vacilitate an efficient
expansion of an air bag 100. The propellant within
the gas generator 50 is not shown.

As can be seen from the above, the various bands
52 provide for the primary mode of securement of the
gas generator 50within the formed cylinder 28 and the
front facing side wall 54 a secondary mode of
gecurement. The front side 54 also adds a degree of
structural rigidity to the cylinder 28 (retainer
20;20'). It is within the scope of the present
invention that the front side 54 may be eliminated
since once the gas generator 50 is in place there is
no particular need for a rigid front side 54. 1In
this situation the side 54 may be replaced by any
number of bands 52 (2,3,4, etc.) forming a
corresponding number of wing-like members
(projections) 62. As an example, and with reference
to FIGURE 7, the various slots 22 would extend into
the middle of the sheet 21'. The various projections
62 could be cut to a length corresponding to that
illustrated in FIGURE 7. Upon the forming of the
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retainer, such retainer would iclude the rear side
56, a.plurality of bands 52 and projections extending
therefrom. By eliminating the *“side" material
between the bands 52 would now expose a greater
frontal area of the gas generator 50 yielding a
greater option in the placement of its opening 90.

During the generation of gas by the gas
generator 50, an extreme amount of heat is
generated. It is desirable to protect the air bag
100 from these heated gases to prevent same from
melting and/or burning. The various wing-like
members 60 of the various embodiments of the retainer
20 and 20' extend substantially tangentially outward
from the rear of the rolled over retainer 20. In
this configuration the various portions 60 provide a
heat shield for the air bag 100 and also direct the
hot gases, shown as arrows 92, forwardly into the air
bag.

The air bag 100 in FIGURE 9 is shown in its
folded orientation secured to a retainer such as 20.
One such air bag that is usable with the present
invention is shown in our copending, commonly owned,
United States Patent Application, Serial No. 350,431,
which is incorporated herein by reference. This air
bag comprises a nylon-like pillow enclosed at one end
and having an open end that includes flaps 102a and
102b. The flaps include a plurality of registered
openings 106a and 106b, see FIGUREs 9,13,14, which
when in overlapping configuration about the retainer
20 are aligned to the openings 24 which are
positioned about the bolt 80 so that it passes
therethrough.
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The air bag 1is maintained in its folded
orientation relative to ther retainer 20 by a band or
material such as 110 received thereabout. The
material (sack, band, etc.) 110 is chosen of a
material having a tensile stress sufficient to
maintain the bag 100 its pre-deployed, folded
condition. The strength of the material is such that
during initial deployment of the air bag 100 the
deployment forces are sufficient to rupture it,
thereby permitting the bag 100 to expand with
negligible restriction. The material used may be a
plastic film, cloth or spun bonded olefin material
such as that manufactured under the name of TYVEK
manufactured by E. I. DuPont.

A further advantage of the present invention is
that the air bag 100 and securing material 110 can be
mounted to the retainer 20 prior to insertion of the
gas generator. This permits the partial assembly of
the retainer/air bag/securing material independent of
the gas generator such that the subassembly can be
stored in an environment that might be considered
hostile to the gas generator.

FIGURE 10 1illustrates an exploded view of a
portion of FIGURE 9 and illustrates an alternate
means of securing the ends 26 of the sheet 21 and for
supporting the bolt 80. 1In this embodiment the set
of openings 24a are made slightly wider than the
corresponding set of openings 24b. A clinch nut or
rivet 140 having internal threads 142 is inserted
within the openings 24a and b. The clinch nut 140
includes a clinching end 144 which when formed
secures the ends 26a and b in place thereabout. The
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bolt 80 is thereafter threaded through the clinch nut
140 and into engagement with the gés generator 50.

The following describes a typical assembly
sequence for use with the present invention. The
planar sheet 21 is formed into a general cylindrical
shape as shown in FIGURE 2. While a ecircular
cylinder is shown other shapes are within the scope
of the invention. The bolts 80 would be threaded
into corresponding nuts 82, cinch nuts 140 etc., by a
screwdriver or other means by virtue of the slot or
recess 930 at the end of the bolts 80. The air bag
100 with its overlapping flaps 102 are placed about
the retainer and the associated openings 106 fitted
over each of the Dbolts 80 in overlapping
configuration. The securement material 110 is then
placed about the retainer 20, air bag 100 and bolts
80, forming a configuration similar to that shown in
FIGURE 9 and 12. Such assembly may be placed within
a partial shroud such as 124 or within an outer can
130 such as that shown in FIGURE 8. As can be
appreciated, the shroud 124 or can 130 can be formed
as an integral portion of the vehicle's instrument
panel or as a separate element. If a partial shroud
is used the retainer 20 with air bag, etc. is
positioned therein with bolts 80 received in aligned
openings 126. The gas generator is thereafter
received within the open end 122 of the retainer 20.
If a can such as 130 is used upon placement of the
retainer 20, air bag 100, etc., within the can, the
bolts 80 will extend through cooperating openings 134
in a rear wall thereof. The gas generator may then
be s1id through an opening 136 in a side wall 138 and
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into the retainer 20, Thereafter{ the bolts would be
moved to engage the gas generator in its -secured
confiéuration and a nut 140 positoned about each bolt
80 to secure the gas generator 50, retainer, etc.
within the can 130 or shroud 124. The can 130 or
shroud 120 may be attached to structurally sound
members, shown diagramatically as 138, of the
vehicle proximate the instrument panel for proper
mounting of the above-described device. A poftion of
the instrument panel or separate cover (not shown) is
placed over the air bag.

As can be seen from the above, the retainers 20
or 20' secure the gas generator 50 and provide heat
shielding functions to protect and inflate the air
bag. By attaching the retainer to the vehicle
structure via the bolts 80 or other means, permits
the shroud 124 or can 130 to be fabricated of an
extremely light weight material such as plastic since
the reaction forces generated upon ignition of the
gas generator are transferred directly to the vehicle
support members 138. The shroud 124 and/or can 130
can, of course, be themselves structural members
designed to absorb a portion of the reaction force,
however, in this case such elements, i.e., the shroud
and can, would be fabricated of metal or the like.

Reference is made to FIGURE 14 which illustrates
the air bag 100 in its inflated position. The
retainer is shown schematically at 20 and is placed
in a known manner within an upper top portion of the
vehicle's dashboard (not shown) such that upon
inflation the air bag expands and impacts a
windshield 150. Thereafter, the air bag is deflected
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forwardly and downwardly toward the occupant. To
assist in the definition of the trajectory that the
air bag takes upon inflation, and to somewhaf define
its inflated shape, many air bags include tethers
such as 152a and b. These tethers as is known in the
art comprise reinforced material portions that are
typically sewn to selected portions within the
interior of the air bag 100. As an example of one
type of tether used in the art, is a reinforced
narrow band of material similar to seat belt
webbing. This tether is typically sewn across the
face 154 of the air bag at locations 156a and/or b.
The tether extends toward the narrowed neck portion
158 of the air bag and had typically been sewn
together at location 160. Another type of tether is
that formed by a trapozoidal piece of material having
its wider end sewn to the air bag 100 at location 156
and its narrower end, i.e., approximate the neck 158
of the air bag sewn at location 160. The process of
sewing the tether at the forward location 156 of the
air bag is a relatively straightforward operation.
However, the process of sewing the tether at location
160 is considerably more difficult. If two tethers
152a and b are used, the sewing operation typically
requires that both tethers be sewn together and to
the air bag at 1location 160. This problem can be
obviated by the present invention. It is envisioned
that the tethers 152 would be sewn to the air bag at
location(s) 156 in the normal manner. The tethers
would as known in the art be loosely received
relative to the sides of the air bag and extend
toward the narrowed neck 158 of the air bag. The
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tethers, however, in the present invention would
include an additional 1length of material generally
shown- as 162 which would be brought into engagement
with the rear side of the retainer 22, This
additional material 162 would aslo include openings
164 to permit the receipt of the bolts 80. Ih this
manner the tethers can now be fixed to a permanent
and definite reference point to more precisely define
the trajectory of the air bag and any tether reaction
loading supported by the retainer 22 as opposed to
being absorbed by other portions of the air bag.

Many changes and modifications in the above
described embodiment of the invention can, of course,
be carried out without departing from the scope
thereof. Accordingly, that scope is intended to be
limited only by the scope of the appended claims.
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IN THE CLAIMS

1. A device (20) comprising a planar metal sheet
(21;21') having formed thereon at least a first set
of opposing shaped slots (60a,b) such that upon
forming the planar sheet as an open ended (122)
generally cylindrical member or cylinder (28) first
portions of the sheet, defined by the slots, extend
away from the surface of the formed cylindrical
member and form in conjunction with other surfaces of
the sheet a plurality of first apertures (62a,b), and
the extending first portions serving to define heat
shield means for shielding a portion of an air bag
(100), adapted to be secured thereabout, from hot gas
generated by a gas generator (50), the formed
cylinderical member (28) adapted to receive a gas
generator (50) therein, the device including
securement means, interacting with a rearward portion
of the 'cylinderical member and adapted for urging a
gas generator (50) into forward facing portions of
the cylinderical member, for securing same in place.

2. The device as defined in Claim 1 where the sides
(26a,b) of the sheet (21, 21'), wupon forming the
cylinder are in overlapping engagement forming the
rearward portion (56) of the cylinder, substantially
opposite the apertures (62a,b).

3. The device as defined in Claim 1 wherein the end
portions (42a,b) of the sheet, outboard of the slots,

upon formation of the cylinder, define respective end
bands (52a,b).
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4, The device as defined in Claim 1 wherein a
center bortion of the sheet (21), generally parallel
to the sheet sides 24, upon forming the cylinder,
defines an axially extending front side (54)

circumferentially separating opposing apartures (62).

5. The device as defined in Claim 1 wherein the
securement means comprises a first member (80)
radially advanceable through the rearward portion of
the cylinder (28) and adapted to engage a portion of
the gas generator urging same away from the rearward
portion and against forward facing portions.

6. The device as defined in Claim 5 wherein an
outer wall of the gas generator 1is deformable and
wherein each first member (80) compressively 1loads
the wall to form a respective depression, and wherein
each depression and first member cooperate to
radially and axially secure the gas generator to the
cylinder (28).

7. The device as defined in Claim 5 wherein the
first member includes a bolt (80) having external
threads thereof, and where the securement means
further 1includes first means, at the rearward
portion, for receiving the bolt.

8. The device as defined in Claim 7 wherein each
side (26) of the planar sheet (21) includes a set of
first openings (24a,b) which with the sheet sides in
overlapping configuration, are registered and
coaxially aligned one to the other, and through which
a corresponding first member (80) may be received,
and a corresponding first means attached thereto.
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9. The device as defined in Claim 8 wherein the
respecfive ones of the first set of openings are in
line with corresponding forward facing portions of
the cylinder (28).

10. The device as defined in Claim 8 wherein each
first means includes a threaded member (82) attached
to a corresponding one of the openings (24a,b)

through which a corresponding first member is thereby
received.

1l. The device as defined in Claim 1 including a
second set (22¢,d) of opposing shaped slots, axially
spaced from the first set of slots (22a,b), such that
upon forming the cylinder, second portions (60c,d) of
the sheet defined by the second set of slots, tend to
extend away from the surface of the cylinder,
substantially parallel to the extending first

portions to form a plurality of second apertures
(62c-£f).

12. The device as defined in Claim 1 further
including an air bag (100), in folded configuration,
enveloping the cylinder (28) and extending first
portions (60) and through which extends each first
member (80), the extending first portions (60)
maintain portions of the air bag (100) spaced from
the at least first aperatures (62c,d).
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