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BACKGROUND OF THE | NVENTI ON The field of this invention generally rel ates
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simultaneous firing of both initiators to inflate the airbag with maximum force. In this
way, the force with which the airbag contacts a person in the motor vehicle is adjusted to
better compensate for the force of the accident and minimize the potential for injury
resulting from excessive airbag deployment force.

20 While the use of a multiple-initiator assembly is desirable, manufacturing a
multiple-initiator unit is complex and expensive. Typically, one or more finished
initiators are installed into a larger assembly, creating a need for multiple initiator
presses into a base, multiple individual seals, and multiple crimps and welds. Because a
number of parts and steps are required, the chance of incurring a manufacturing error

25  increases, thereby resulting in a larger number of rejected parts.

In addition, an insulator can is typically placed around pyrotechnic material in an
initiator. The can protects the pyrotechnic material from exposure to atmosphéric
humidity and contaminants, and prevents ambient charges or stray currents from
inadvertently igniting the pyrotechnic material. While the can is useful, it is an

30  additional component which must be assembled into the initiator, adding to the

complexity and cost of assembly of the finished part.



initiator. The can protects the pyrotechnic material from exposure to

at nospheric humdity and contam nants, and prevents anbi ent charges or
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BRIEF DESCRIPTION OF THE DRAWINGS
15 FIG. 1 is a side cross-section view of a preferred embodiment of a multi-unit
pyrotechnic initiation system.
FIG. 2 is a side cross-section view of an alternate embodiment of a multi-unit

pyrotechnic initiation system.

20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to FIG. 1, a multi-unit pyrotechnic initiation system 2 is seen. The
multi-unit pyrotechnic initiation system 2 includes at least two pyrotechnic initiators 4.
Although FIG. 1 shows two initiators 4, more than two initiators 4 may be used. Each
initiator 4 includes a retainer 6 and a nonconductive body 8. The retainer 6 protects at
25  least a portion of the body 8, provides structural strength to the pyrotechnic initiator 4,
and assists in connecting the pyrotechnic initiator 4 to its place of use. Preferably, the
retainer 6 is metallic. The retainer 6 preferably takes the shape of a body of rotation, but
is not limited to such a shape. The body 8 is formed around the retainer 6, preferably by
| an injection molding process. The body 8 is composed of a nonconductive material,

30 preferably nylon. However, other nonconductive materials, such as plastic, that are



initiator 4 includes a retainer 6 and a nonconductive body 8. The retainer
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the igniter 10 that would be performed by an insulator can. However, in an alternate
embodiment, instead of overmolding the body 8 around the igniter 10, an insulator can
(not shown) having a pyrotechnic charge may be attached to the body 8 and form a part

20  of the initiator 4. The igniter 10 may be located adjacent to or inside such an insulator
can, as long as the combustion of the igniter 10 is capable of igniting the pyrotechnic
charge inside the insulator can. In such an alternate embodiment, the body 8 need not
provide a seal for the igniter 10 or the insulator can.

The body 8 includes a connector 12 adapted to connect with a mating connector

25  (not shown) provided at the place of use of the pyrotechnic initiator 4, such as a steering
wheel or motor vehicle dashboard. The mating connector on the motor vehicle may be
referred to as the socket. Preferably, two electrical leads 14 extend from the igniter 10
through the body 8 into a hollow interior 15 within the connector 12. The combination
of the electrical leads 14 and the igniter 10 may be referred to as the pyrotechnic ignition

30  assembly. The pyrotechnic initiator 4 is constructed such that the electrical leads 14 do

not come in contact with the retainer 6 if the retainer 6 is conductive. If the retainer 6 is
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the connector 12 includes at least one flange 22 extending outward to engage the base 16
in order to further secure the initiator 4 to the base 16.
In another preferred embodiment, shown in FIG. 2, a single substructure 20 is
20  provided, combining in a single unit all of the retainers 6 in the system 2. As above, the
body 8 of each initiator 4 is molded in place around each retainer 6 in the substructure
20. The substructure 20 preferably is stamped from a single piece of sheet metal. The
stamping process requires significantly less time than machining, and results in
significantly less material waste than machining, because stamping forms the retainer
25  from a thin, essentially two-dimensional sheet, while machining requires the removal of
a substantial amount of material from a three-dimensional object. However, it is within
the scope of this embodiment to form the substructure 20 in a way other than stamping, if
desired. Where a single substructure 20 is provided, the base 16 need not be used. By
providing a single substructure 20 including all of the retainers 6, durability and ease of

30  manufacturing are enhanced. Use of the substructure 20 may be advantageous, for

example, in locations where space is at a premium and the base 16 is desired to be as thin
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secure each body 8 to the base 16. After the molding material has cooled and hardened,

the base 16 structurally links the initiators 4 together to form the system 2.
In another preferred embodiment, a substructure 20 is first formed by stamping it
20  from a metal sheet. The tools and processes used for stamping metal are known to those
skilled in the art. Two or more retainers 6 are stamped into the substructure 20 as part of
the stamping process. Thus, the retainers 6 are connected together as parts of the overall
substructure 20. The substructure 20 is then placed into a mold (not shown). Next, the
igniters 10 and electrical leads 12 are placed into the mold, positioned relative to the
25  retainers 6 such that they will be located in the proper position within each initiator 4
after each body 8 has been formed. Hot liquid is then injected into the mold, which after
cooling and hardening becomes the body 8 of each initiator 4. In this way, each body 8
and each initiator 4 is molded in place onto the base 16, such that no separate seals or
additional connectors are needed to secure each body 8 to the base 16. After the molding
30  material has cooled and hardened, the base 16 structurally links the initiators 4 together

to form the system 2.



10 a cavity shaped to allow liquid material to flow into spaces where' it
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(not shomemnVMBmg the igniters 10 and electrical |eads 12 are placed |nto
the nold, positioned relative to the 25 retainers 6 such that they will be
| ocated in the proper position within each initiator 4 after each body 8
has been fornmed. Hot liquid is then injected into the nold, which after
cool i ng and hardeni ng becones the body 8 of each initiator 4. In this way,
each body 8 and each initiator 4 is nolded in place onto the base 16, such
that no separate seals or additional connectors are needed to secure each
body 8 to the base 16. After the nolding 30 material has cool ed and

har dened, the base 16 structurally links the initiators 4 together to form
the system 2. WO 02/ 36525 PCT/US01/48724 6 A preferred nmulti-unit
pyrotechnic initiation system a process for making such an initiator, and
many of their attendant advantages, has thus been disclosed. It wll be
apparent, however, that various changes nmay be nade in the form
construction and arrangenent of the parts or in the steps of the process
wi t hout departing fromthe spirit




5 and scope of the invention, the formand process hereinbefore described
being nerely a preferred or exenplary enbodi nent thereof. Therefore, the
inventi ow082sBe5to be restricted or limted except in apcoOUSamMse2awi t h t he
following clainms and their | egal equivalents. WO 02/36525 PCT/ US01/ 48724

7 CLAIMS What is clainmed is: 1. Amulgi-unit pyrotechnic initiation
system conprising: a plurality of pyrotechnic initiators, each said
initiator having a nonconductive 5 Oﬂii and a base into which each said
body is nolded. 2. The systemof cla ,SMMerein each said initiator
conprises a raﬁﬁ&ﬁ?&hﬂﬁ&iﬁ: The system of claim 2, wherein each said
initiator further conprises a connector toward which said retainer opens.
4. The systemlbf clAanml@-unitpgrot¢ahnizdoitiaion slysteat, domprisingr t her conpri ses a

fl ange engagi ng_sai.d base. 15,.5. .The sysiemof .claim11, wherein each said
i ni tiator conﬁr?l'l:‘?%%éf? ﬂoamt?cilﬂl,c Enio s A 1o B P oy s S GPBFHEIGBEF ar ound
sai d Bgnﬁkﬂggmﬁ: The system of claim1l, wherein said body is conposed of
nylon. 20 7. A multi-unit pyroteclmc initiation system conprising: a
substructure dﬂ%§¢hﬁ@M@k&&maésﬂéhddﬁbpndﬂaiity of retainers; and a
nonconducti ve body nol ded in place around each said retainer. 25 8. The
systemof claim7, further conprising an igniter adjacent each retainer.

9. The systemdf clEieByStem¥TRIAinN, Seltisaicl skiadMitiator e¥@pHSsdaetadiepund

10 3. The system of claim 2, wherein each said initiator further comprises a

connector toward which said retainer opens.

4. The system of claim 2, wherein each said retainer further comprises a

flange engaging said base.

15
5. The system of claim 1, wherein each said initiator comprises an igniter,
and wherein said body is overmolded around said igniter.
6. The system of claim 1, wherein said body is composed of nylon.
20
7. A multi-unit pyrotechnic initiation system, comprising:
a substructure comprising a base and a plurality of retainers; and
a nonconductive body molded in place around each said retainer.
25 8. The system of claim 7, further comprising an igniter adjacent each
retainer.
9. The system of claim 8, wherein each said body is overmolded around
each said igniter.
30

10.  The system of claim 7, wherein said body is composed of nylon.



each said igniter. 30 10. The systemof claim?7, wherein said body is
conposed of nylon. WO 02/ 36525 PCT/US01/48724 8 11. A method for making a
mul ti-uniwopyseeechnic initiation system conprising thePET/BpGL/43724
inserting a plurality of retainers into a base; 5 placing an igniter

adj acent each said retainer; placing s8 d base, retainers, and igniters
into a nold adapted to forman overnol ded body around each said retainer
and adjacent said igniter; injecting liquid into said nold, said |iquid
adapted for injection nolding; and allowing said liquid to harden. 10 12.

A nethod for WﬁkinQ&?nﬁHkMﬁT&nﬁhﬂﬁﬂgoéeEMRLﬁmiUﬁﬁbﬁ%h@@ SHGIRIN syQORAPri sing
the steps of: providing a substructure conprising a plurality of retainers
i nt er conrvenpeidingyhestepraafe; 15 pl acing an igniter adjacent each said

retainer; placing.said substructure, retainers and igniters into a nold
adapted to foﬂﬂ$%th%éﬁﬁ#ﬁY&ﬁﬁﬁ%%ﬁ§h%&8 > each said retainer and adj acent
sai d kgniter; éﬂm@gﬂl itérl £ffjricent AtW ssidirdlaif®t d, said |iquid adapted for
injection nolding; and allowing said liquid to harden. 20 13. The net hod
of claim 12, fhlgcingesaidohpic Seiatctheanst igpiters sitendimeldsadapteds thsformcatur e
froma s io@gﬁﬁolﬁg& B?'cldyse{}&%d each said retainer and adjacent said igniter;
injecting liquid into said mold, said liquid adapted for injection molding; and
allowing said liquid to harden.
10 _
12. A method for making a multi-unit pyrotechnic initiation system,
comprising the steps of:
providing a substructure comprising a plurality of retainers interconnected by a
base;
15 placing an igniter adjacent each said retainer;
placing said substructure, retainers and igniters into a mold adapted to form an
overmolded body around each said retainer and adjacent said igniter;
injecting liquid into said mold, said liquid adapted for injection molding; and
allowing said liquid to harden.
20
13.  The method of claim 12, further comprising the step of stamping said

substructure from a single metal sheet.



