JP 2004-520997 A6 2004.11.25

ubooboobooooobaoad
oooooobobooooogao
OO0OO000O0O0D0O1e0 110 250 (2004.11.25)
O
OO0O0O0000D?2004-520997(P2004-520997A)
OO0OO0000O01e0 70 150 (2004.7.15)
OoooooooOD0OO0OO0O0OOoO?2004-027
OO0O0O00o0Dn0D?2002-559282(P2002-559282)
ubooboouoboboobobouobooooboobobooobooboboag
ooooooooooao

gooad 21/26
ooogao

gooad 21/26
goboooboonboad



(2) JP 2004-520997 A6 2004.11.25

(19) BFREREHFT (JP) 22 | F 4 |A) ()L EARES
153 2004-520997
(P2004-5208974)
) AEE  FRI6E7H 158 (2004.7.15)
(51) Int.CL." Fl F—va—F (B%)
BEOR 21/26 BBOR 21/26
BEWR S TRBEWR T (£27 B
(2l HEES $5RE2002-559282 (P2002-559282) | (71) HEE A 399042247
(86) (22) BEEH SERL14EE1 A 28H (2002, 1. 28) A= b T=FT 47 YAFLA TETp
(65) BIERCIRIE  TARISETH25H (2003.7. 25) e AT TR L—Fv §
(86) B HEES PCT/US2002 /002399 TAVAHERE I3HM48331.
B7) EERLHES ¥02002/058971 Tr—3ISh EBIA. Z4—pF B
(87 EEEAHA SER14EE8A 1H (2002.8.1) —12. "H=—514— wo—F 2720
(31) EAEEEHEE  60/264, 548 O
(32) & H ERE1351H26H (2001. 1. 26) (74) 1A 100102842
(32 BAEEEE  RE (US) #E+ B
(B1) fHEE EP (AT, BE, CH, CY,DE, DK, ES, F1,FR, | (72) F#BHE &A% v 7, IFReT7THE I,
GB, GR, IE, IT,LU, MC, NL, PT, SE, TR} , JP TAVHERE IHM48185,
vxAMZF. 27 36640

(G4) [READEM] 2F v ni—KAf7L—4%

GNHOOOD
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0oooooo




O
O
O
O
O

OO oo
O 0Ooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0O oo
O 0Oooo
O 0Oooo
O Oooo
OO oo
O 0Ooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O 0Ooo
O 0Oooo
O Oooo

O Ooo0oooo

oo ooooooogoogoo-g
oo ooooooogogoo-g
O
O

O Oooo
O O0ooo

Oo0oooooooooooogoQgog
O Ooogo

Oo0oooooo4ooooooggg
OO0 oDooDooog4gogoooooggdg
Ooo0oooooooooooooogoQgdg

O
O
O

O
O

OoIoOoocooo0ooDoooooooooogogogoogoaoQg
O

O oOooo
O Oooo
O 0Ooo
O 0ooo
O O0ooo
O 0Oooo
O Oooo
O Oooo
O 0Ooo
O O0ooo
O 0Oooo
O 0Oooo
OO oo
O 0o o
O 0Oooo
O O0ooo

O Oooo
O Oooo
OO oo
O 0ooo
O Oooo
O Oooo
O Oooo
OO oo
O 0Ooo
O 0Oooo
O 0Oooo
O Oooo
O 0Oooo
O 0O oo

OoooooogoQgg
Oooooooggg
OO0 oooooggg
OoooooooQgodg
OooooooogooQgodg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg
OoooooooQgodg
OooooooogooQodg
OooooooogQgdg
OooooooogoQgdg
Oooooooggdg
OoooooooOoadg
OooooooogoQodg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogdg
OooooooogoQgodg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
OO0 ooooogogg
OoooooooQgodg
OooooooogoQgdg
OooooooogoQgg
OoooooogoQgg
OO0 oooooggg

o

OooOoogoe

O oogoogoog s

e [ ey e R ) R I [y [y |

Oooooooo0oooooooooDooooogooooao

OoOoo0oooaoo
OoOoo0oooao
O 0Oo0oooo
O0Ooo0oo0ooao
O0Ooo0o0ooao
OoOoo0oooaoo

o e A s e e e s s e e s e s e e R s [ |
Ooooogog o

e [ ey e e sy |
e e e e e e e e e e e e e s |
e e ey e e ey e s e ) e s s [ [ |

3) JP 2004-520997 A6 2004.11.25

O
O
O
O
O
O
O
O
O
OJ
O
O
O
O
[
O
O
O
O
(]
O
O
O
O
O

O
O
O Oooo O
O O
(] O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
(] O
O O
O O O Oooo
O O O Oooo

O O0ooo
O Oooo

OOoOO0D0O0OO0OO0OD00Oe0/264,5480 000000000

uboobooboboobooboadnb
ooogogao
gbooobooboobooboooboaodab

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
OJ

inflation systemO O OO O0O0O
ooooooooao
Oo0oO0D0o0ooooDoDoooooDooooao

O 0Oooo
O
O
O
O
O
O
(]
O
O
O

OooOooooodgadg
OoooooogoQgdg
OoooooogQgdg
Oo0oooogoQgdg
Ooooooggdg

48700 b0Oobo0oOobOO0obouoboboboobooDbonb
cbooobooboobooboobooobooobooobod
oooooooooooooooooboboobooogao
ooooboobooboboobooboobogoboboboao
ubboobooboboobdoobobouobooobod
OO0DO0OO0OsquibsDOOOOODDODODOOODOOODDOGO



(4) JP 2004-520997 A6 2004.11.25

ubooboouobobooboobouoboobooboobobooobooboaa
oogao

a

ooooooos,es4,7050 00000000 ooooobooooooooOoan
OO0o0oooo0oooODoDOoOOO0oO0oO0oO0ooo0n0andual chamberD0 OO DDODOOOOO
gbooobooboobooboooboobooboobooboboooboobao
ooooooooooooooooooboooboooooooboboooooOoao
oboooboobobooboboobooboboobobooboboDbao
ubooboouobobooboobouoboobooboobobooobooboaa
OCOoOD0ODO0O0OO0OO0ODiIntegrityd0 0000000 O0ODOO0OOODODODODODODOO
oboooboobobooboobooboobooboobobooobaodan

O
gooobooobooboobobooboobooboobobooboboDboao
gbooobooboobooboooboobooboobooboboooboobao

O Ooooo
O
O
O
O
O
O
O
O
O
]
O
O
O
O
(]
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Oo0oo0D0Do0oo0oDo0Do0ooooDoDo0Do0ooDoDoDoooDoDOoDoDoooDoDOooOoooao
ooo00o0oooD0DOooooDOoDU0oo0oooDOoDooooDOoDoDooDoDoDooooao
00000000000 ooDo0oo0oo0ooDoDoDoooDoDoDoDooDooDooooao
00000000 ODODOO0OD0ODAO  Ggniter assembliesD OO0 OODOODOOO
0000000 o0D00doooD0oo0ooooDO0oDo0DoooDoDU0OooDoOoODO0OOO0oOaond
ide isk0 0 O0DODoDoooogoooooooooouoooooooooogoooooao
oo0oo0D0o0oo0o0oD0oDo0ooooDOoDo0oo0oooDoDoDooooDOoDoDOooDoDoDOooooao
0000000000 0Osequential) D00 00D0OD0OOCOOOOOOO
O
Oo0Do0o0oooooogoao
00000000000 ooDo0oo0oo0ooDoDoDoooDoDoDoDooDooDooooao
0oo0D0o0oo0o0D0oDo0ooooDoDo0oo0ooDoDoDoooDoDOoDoDOooDoDoDOoDoOooOooOao
ocoo0oo0ooooDO0oOooooDOoDU0oOoooDoDOooooDoDOoDUoDOooDooDOoDoOoooao
00000000000 o0oDoDo0o0o0ooDoDoDoooDoDoDo0DOooDoDoDOoooOoao
OooDoooooDooooooood
O
Oo0oo0D0Do0oo0oDo0Do0ooooDoDo0Do0ooDoDoDoooDoDOoDoDoooDoDOooOoooao
ooo00o0oooD0DOooooDOoDU0oo0oooDOoDooooDOoDoDooDoDoDooooao

annulusD0 0O ODDODODOODOODODODODODDODDOODOOOOOODDODDODODODOOO
ubooboouobobooboobouoboobooboobobooobooboaa

S I Y Y i
O 2 [ i O Y Y O

ooao
goooooooocoooooooboobooboooooooboboobocoooooooao
ooooooooooooooooooboooUogOoOooooooooooOoOoooOoOec
rcumference0 0 O O0DODO0DOOOODODOOOODOODODODDODDODODOODODODOOODODOO
oooooooooobooooooooooboobooooooooboboobooooooooao
oooooooooobooooooooao

oooooano
ooooooooooooooooooboboooooooobobobooooooooao

e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o Y e e o [ o
1 e s [ s e e e e - [ o e e s e s [ [ Y i O
s s e e S [ e R s [ [ |



e R ey [ s R s [y |

e e e e e e e e s |

e e [ e e e e s e s s [ [ |

Oo0oDooodUoooDoDooUo4dooDooogogogogoooao
Ooooooooooooooooooooooooao
Oooooooooooooo0ooDooooooooao

O Ooooo
O Ooooo
O 0OoOooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoao
O 0Ooo0ooao
O 0Ooooo
O Ooooo
O 0Ooooo
O 0Oo0ooOoo
O 0Ooo0ooao
O 0Ooooo
O oOoooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooOoao
O 0Ooo0ooo
O oOoooo
O 0Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0Ooooo

e e e e e ) e s s Y [ |

Ooooooood

O 0Ooo0oooao

Ooooooooooooood

O

Ooooooooooooodg

O oOooo

O Ooooo

-h
o
O

O
O

O

O

O 0Ooo0oooao
O OooQgooao
O O0OoQgooao
O 0Oo0oo0ooao
O 0Ooo0oooao
O 0Ooo0oooao
O Ooogooao
O OooQgooao
O 0Oo0oo0ooao
O 0Ooo0oo0ooao

Oooooooogogogogoao
Oooooooogogoao
OO0 ooooogogoao
Ooooooooogoogooo
Ooooooooogoogogoo
Oooooooogogogogoao
Oooooooogogoao
Ooooooogogoao
OoooooooogooOooOoo
Ooooooooogogogoao
Oooooooogogogoao
Oooooooogogogoao
Ooooooogogoao
OoOoooooooOoogooOoao
Ooooooooogogogogoao
Oooooooogogooao

(5) JP 2004-520997 A6 2004.11.25

ugbooboboobouobooooboobooobooobooboobooboaadn
crimp0 00 00D0OO0O0OO0OODOOODODODODODODODDODDODODODODDODDOOD
ugboooboooboobooogobooobooobooobooboboobooboaodnb
oooooobooocooooooao

goboobooboobooboobooboobooooboooboaodnb
ooooooooobooooooooooboooobooooooooao
crimp0 000 0D00OOCOO0OO0OO0OO0OO0DODDODDDODOOODOOOOOOD
uboboobooboboboobdoobooboobooboobooboodno
oooooooobooooooooao

O Ooooo
O 0OoOooo

O OooOoooao
O 0Oo0oooao
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooogoo
O 0Ooogoo
Y [ Y
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooogooo
O Ooogoog
O Ooogogoog
O 0Oo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
I [
O Ooogoo
OO ogogog
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo
O Ooogoo
I Y Y
O 0Ooo0ooo
O 0Ooo0gooo
O 0OooOgooo
O 0Ooogoog
I Y Y
O 0Ooo0ooo
O 0Ooo0ooo
O 0Ooo0gooo
O 0Ooogoo
[ Y

[ |
O O
O O
O O
O O
O O
O g
O O
O O
O O
O O
[ |
O O
O O
O O
O O
O O
O O
O O
O O
O O
[ |
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

O 0Ooooo
O Ooooo
O Ooooo
O 0Oo0ooOoo
O 0Ooo0ooo
O Ooooo
O Ooooo
O Ooooo
O 0OoOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Oo0ooOoo
O 0Ooooo
O Ooooo
O Ooooo
O 0OooOooo

[ Ry |
O O o

(%]
~+

OO0 oooooogoogodg
OO0 oooooogogdg
OO0 oooooogogdg
Oooooooooodg
Oo0oooooogoodg
Oo0oooooogogdg
OO0 oooooogogdg
OO0 ooooocogogdg
Ooooooo s OooOodg
oo ooooge ooono
oo oooogo e

OO0 oooooogogdg
Oo0ooooooood
Ooooooooodg
OO0 oooooogooQgodg
Oo0oooooogoogog
OO0 oooooogogdg

O 0Ooo0oooo

10

20

30

40

50



OoOooooooo0oooooo oD oo oDooooooDoooogoQgogaoQm
Oooooooo0ooDoooo oo oDoDoooo0ooooDoDoooggogaoQg
OOoooDooo4oooooooUoDooDoDooooooooDoDoooggogaoQg
e ) e e ) e s s Y |

Oooooooooooooooogogoooao

= O00o0o0o0oooOgoogoaod

o

e e s e e e e e S

O Oooo
O Oooo
OO oo

Ooooooooogoogoao

O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo

O
O
O
O

Oooooooogogoo s ooaog
OO0 oooDooogoggogoooooao
OoOo0oooooooooooooaoo
Oo0ooooooooooooaoo
Oo0ooooooooooooao

O Oooo
O Oooo

O
O
O

O
O

O
O

(6)

JP 2004-520997 A6 2004.11.25

ugbooboboboobooboooboooboobaa

gboobobooboobooboaoadao
oooooobooooooooao
6,032,9790 0 OO 0OS5,727,8130

g o
u o
od
g o
od
oo
g o
od
g o

cond

O O
O O

Ooooosc oo0oooogoooQg
OO ooo="oOO0oo0ooooogooag
OOo0ooDoDOoO< ooDoogoooogoaog

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
OJ
O
O
O
O

c

@

=00 ooooogogg

<

O Ooooo

OO0 oooDoooggogoooooaog
OOo0oooooooooooooao
Ooo0ooooooooooooaoo
Oo0ooooooooooooaoo
Oo0ooooooogooooooao
OO0 oooooogogoooooaog
OO0 oooDooogoggogoooooao
Oo0oooooooooooooao
Oo0ooooooooooooaoo
Oo0ooooooogooooooao
OO0 ooooooggogoooooaog
OO0 oooooogogogaog

OooooooooogooOoao

OoooooooooQgoao

O
O

gboooooboonboao
ooooooooooano
gooobooboogogbao

Jooooooooooao
ooooooooooao
retainers0 00000
oodggaod

OO0 o0 oooooogodg
OO0 o0 oooooogdg
OO0 oo ooooggdg
Oooooooooogoogoog
oo o oooooogoQgg
oo ooooooogoQgog
oo o0 ooooogogog
OO0 o0 oooooggdg

O O
O O
O O
O O
O O
O O
O O
O O
O O
O O
O O

10

20

30



(7) JP 2004-520997 A6 2004.11.25

-
£




L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

ugbooobooodoboado

—
<
—_
o
&
*
Y4
=
=
I
=
g

(12 INFERNATEONAL APPLICATION PUBLESHED UNBER THE PATE,

{19) Workd Ixtellectus] Propesty (1
Ternational Bucean

{43y Entersational Publication Baie
E Augnst 2002 {OLOF.2002)

PCT

(8)

COOPERATYION FREATY (PCE)

VR EEEFEMIGEEE S R RROBIME e ik

(1) Biternationat Publication Nmuober

WO 02/05897F Al

{81) {seernatiaaet Paten Claxsifieation”; HOOR 21/26

(21) Tnteranifonst Applicntion Nasber:  PCTAIROIA29G

(21 Imternntioant Fiting Dates 28 Junuay N2 (R.0G5.2002)

slish

(25) Filing Languuige:
(26) Publicotion Eanguuge: Fingtish

{30 Prinzity Data:
H204. 558

Z6 Japunary 2081 (2001 2005 US
AUTOMOFIVE SYSTEMS LABORA-
28 Hlaggerty Road. Neite .52,
AT LUS

{71y Appliceal:
TORY, I £
Farmingion Hill,, MI 483

{73) Imvemtor: QUEGC. Edvardn, . 36640 Ruil, W
MIASIR

£14) Agemtss BEGIN, Lavrenee, C. ot ub; Driurdn S P,
RO, Tep ol dk ot Biyg Beaver Rowd.
Ty, |

(#1) Devipnaed Sate frrionall; B

(84) Desigaated Statey frogionulis B ienl (AT, BE.
CRE YL PECDE, ES TLFR, OB, GRIE T L1 MO
NL PL SE IR

Published:
Wt ipfernaiinnad |

it repurt

Defoee (he espiraiion of the e limi fie amending e
claims oid 1o be repubttished in the event of r
eI

st iker hbreviaiians, rafir i i uid-
Tediar und ANbreviations™ apgearing & the bogiv-
ks ragubar ioun of the PTG

{54) Fitler AL CHAMBER TNTATOR

a

JP 2004-520997 A6 2004.11.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

15

20

25

3

(9

W 027088971 POTAISGI2399

DUAL CHAMBER INFLATOR
CROSS REFERENCE 7O RELATED APPLICATIONS

This application claims the benefit of provisionat application serial
number 60/264,548 filed on January 26, 2001.

BACKGROUNDR OF THE INVENTION

The present invention reiates o gas generators, used to inflate air
pags in a vehicle occupant profection system for example, and more
particudarly, to an improved dual chamber gas generasior containing an
improved structure for isclating the propellant chembers of & dual chambar
inflatar so as to enswre proper deployment of the airbag.

inflation systems for deploying an air bag in & motor vehicle
generally employ a single gas generator in fluid communication with an
uninfiated air bag. A firing circuit typically triggers the gas generator when
the sensed vehicle acceleration exceeds 2 predetermined threshold velue, as
through the use of an acegleration-responsive inertiad switch.

Howaever, air bag inflation systems ufifizing 2 single gas gensrator
suffer from the disadvantage that the onset pressurization/infiation rate is
generelly set to provide aggressive initiel inflation In order to achiave a
particular inflation time related fo occupant position. An aggressive onset rate
of pressurizagion becomes problematic in situations where the occupant is out
of posttion. More specifically, rapid onset pressurization of the air bag e¢an
cause the air bag to impact against the ocoupant with enough ferce to injure
the occupant. The airbag volume and inflating capacity are designed to
protsct hoth targe and small scocupants and are gensrally not variable within
the single gas generator, Oceasionally, when an g bag utilizing a single gas
generator is deployed, smalier cccupants, usually chifdren and smaller womaen,

have been sericusly injured.

-

JP 2004-520997 A6 2004.11.25
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Commuonly owned U.S. Patent No. 5,400,487 discloses an
infiation systern which overcomes the above problem by utilizing a pluraiity of
gas gensrators which are controliably ignited to provide a variable inflation
prafile which can be tailored to any given coeupant weight and/or position and
for any crash type. While this arrangement dramatically improves the inflation
system’s ability 10 protect am ocoupant, it does so at significant sxpense and
complexity. Tha muitiple gas generators and squibs add considerable cost 1o
the system, while the firing control circuitry requires sophisticated processors
capable of accurately timing the various ignition profiles,

Another proposal, as taught in commonly owned U.S. Patent No.
5,934,705, is a gas generator having two chambers in a single housing
defined by a machanically retained wall between the ends thereof. Each
housing is of & predetermined size that is determinative of the propellant
capacity and consequently, of the inflating capability of sach chamber. Upon
the occurrence of a vehicle collision, depending on the woeight of the

passonger, either chamber or both may be selectively ignited thereby inflating

the protective airthag. Howevar, the structural integrity of such a known duat -

chamber inflator, may be compromised by failure of the wall separating the
chambers when only one chamber is fired,

Given the above, typical dusl chamber inflators often reguire a
maore rebust design, resulting i relatively higher costs and mere complicated
manufacturing as; compared 1o a single chamber inflator.

Therefore, a need exists for a dusl chamber gas generator that
exhiblts a simplified design and therefors lower material and manufacturing
costs, and vet can still produce selective air bag inflation pressurization

without hazardous structurat failure of the gas generator,

JP 2004-520997 A6 2004.11.25
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MMARY OF TH | 1N

Complete isclstion of the chambers of a dual chamber airbag inftator is
critical to soft deployment of the airbag. Accordingly, the present invention
relates to an improved strueture for isolating the prepedlant chambers of a dual
chamber inflator 50 as to insure proper deployment. Two separate igniter
assemblies extend through peimary and secondary propelfani chambers for
selective gas generation therein, A divider disc sepsrates the primary and
secondary chambers such that independent operation of each chamber is
assured. The present invantion permits sequential or simultaneous activation
f the two chambers whila enhancing the safety of the inflator and reducing

the manufacturing sosts.

BRIEF DESCRIFTON OF THE DRAWINGS
Figure 1 is & cross-sectional top view of a two-chamber inflator in
accordanae with the present invention,

Figure 2 is a crose-sectional view taken along the line 2-2 of Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT OF THE INVENTION

Ag seen in the figures, an inflator 10, in accordance with a preferred

embodiment of the present invention, contains a housing 12 formed from a
base 14 weldsd or otherwise fixed to a cap 16. A divider disc 18 divides the
housing 12 into a primary chember 20 and a secondary charniber 22, whereby
the chamber 20 is formed within the base 14 and the chamber 22 is formed
within the cap 196,

The base 14, cap 18, and divider disc 18 are preferably formed from
stamped steel, or by cther known end accepted methods and materials. The
base 14 conising a first annulus 24 and & second annulus 26. The divider

disc 18 contains a third annulus 78 and a fourth arnulus 30, each in

JP 2004-520997 A6 2004.11.25



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

80

65

70

78

80

85

(12)

W OHGR89Y) PCTASL2399

corresponding axial alignment with first annulus 24 and second annuius 286,
respectivaly,

As shown in the Figures, s first ignfter chamber 32 s formed when a
first igniter tube 34 is insected through and welded to the first and third annuli
24 and 28, rospectively, wherein tube 34 and sanufi 24 and 28 are
substantially equat in circumfatence, Shriiarly, a second igniter chamber 38 is
formed when a second igniter tube 38 is inserted through and welded to the
second apd fourth annuli 26 and 30, respectively, wherein tube 38 and annuli
26 and 30 are also substantally equal in circumfarance.

Chamwber 32 contains a proximate and 40 and a distal end 42, A first
igniter 44 is inserted through the proximate end 40 and is thersby disposed
within ignition chamber 32, Igniter 44 is then preferably crimped to tube 34.
At least one gas exit aperture 46 exiends through distal end 42 thercby
facifitating Huid communication between chamber 32 and 2 primary gas
gensrant propellant 48 within the primary gas generant chember 20,

Chamber 36 contains a proximate snd 50 and a distel end BZ. A
sscond igniter B4 is inserted through the proximate end 50 and is thereby
disposed within chamber 36. Igniter B4 is than preferably erimped to second
tube 38. At least one second gag exit aparture 56 extends through proximate
end 50 thereby facilitating fluid communication between igniticn chamber 36
and a secondary primary gas generant propeliant 58 within the secondary gas
generant chamber 22,

An annular filter 684 is peripherstly and vadislly spaced from an axis
extending throught chambers 20 and 22, A sescond plurality of gas exit
apertures 86 are circumferentially and homolaterally disposed within the
housing 12 and aboui the primary gas generant chamber 20, thereby providing
fiuid communication between the chamber 20 and an airbag {not shown), Ina
prefarred embodiment, foil covers each aperture in the third plurality of

apertures 8, thereby sealing chambar 20.

JP 2004-520997 A6 2004.11.25
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Ag shown in the figures, the disc 18 s welded to wbes 34 and 38 and
1o the cap 16. The tubes 34 and 38 are siso welded te ihe cap 16 thereby
enhancing sfructural integrity.

A first initiator composition §8 is provided within the firet ignition
chamber 32. A second inftlator somposition 70, the same as or different from
somposition 88, is provided within the second chamber 36.

in operation, a vehicle occupant protection system genarates a signat
indicating sudden deceleration or a crash event that is then sensed by igniter
44. thereby #riggering ignition of the first initiator propellant 88. Upon ignition
of composition 68, the heat, flame, and combustion gases produced flow into
the primary gas generant chamber 20 thereby igniting the primary gas
generant propellant 48. The resultant gases then flow from chamber 20
through filter 64 and out apertures 68 into an airbag {not showni,

The second chamber 22 is sclestivaly operated based on factors such
as erash severity, cccupant position sensing, and the weight and/or height of
the accupani. The divider disc 18 contains al least one apertirs and
preferably a first plurality of gas exit aperiures 60 for transier of secondery.
gas from chamber 22 into chamber 20, A first burst shim {e.g. stest or
aluminum} B2 covers the plurality of apertures 60 on an upper or first disc
surface 57 thereby sealing chamber 22 and facilitating a sufficient increase in
combustion pressure when the second chamber 22 is activated. A seal 8%,
such as sealing tape, is preferably fixed to a lower or second disc surface 59
thereby preventing flame front and hot gases from migrating from the lower
chambor 20 Into the upper chamber 22, As such, given a fower weight
sccupant, chamber 20 may be selected to singularly operste without
simultanecus operation of chamber 22.

Gn the other hand, given a hoavier occupant, chambers 20 and 22 may
be sslected to simultansously oparate based on seat weight sensor andfor
oceupant position sensing algorithms known In the art. During simultaneous
operation of the chambers 20 and 22, gas pressurs produced from combustion
of propellant 88 overcomaes the burst shim B2 as gas passes through the

JP 2004-520997 A6 2004.11.25
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aperturels) B0 breaking the integrity of the seal 1. As such, gas produced
frean ohambers 20 and 27 co-mingie in chamber 20 as they exit the gas exit
apertures 86.

The wire mesh filter 84 can be formed from multiple tayers or wraps of
raetal screen, for example, Although not limited thereby, U.§. Patent Nos.
6,032,979 and 5,727,813, hersin incorporated by refarenca, Hlustrate typical
metal filters.

When compared to othar inflators known in the art, the present inflator
anhances the safety of the occupant by ensuring discrete operation of
chambers 20 and 22 based on the weight of the ocoupant. Additionally, the
design indicated in the figures inherently requires nc retainers or locators.
Therefore, the present inflator contains less parts overall and therefore
simplifiss manufacturing at a fower cost. Finally, should only chamber 20 be
selected, the present design facilitates the activation of chamber 22 after
about 15-20 seconds, However, there is no fikelihood of redeploying the
airbag and injuring an out-of-position oceupant because chamber 20 comtains
a primary charge representing at least 70-80% of the total gas generant
charge between the itwo chambers.  Thersfore, when chamber 22 is
conductivaly or passively activated, there is only 20-3G% of the overalt
propeliant charge acting on the airbag. Stated another way, chamber 22
marely augments the primary ges Torce provided by chamber 20 upon
activation. Chamber 22 would not singularly provide enough gas generation
o effect the airbag inflation necessary 10 adequately protect the occupant,
and tharefore, it is only actively operated to work in conjunction with chember
20,

B wit be undersigod that the foregeing description of the preferred
embodiment of the present invention is for Hustrative purposes only. As
such, the varicus structural and operational featwrss herein disclosed are
susceptible 1o a number of maodifications cormmensurate with the abilities of
ang of osdinary skill in the art, none of which departs from the scope of the
present invention as defined in the appended claims,

JP 2004-520997 A6 2004.11.25
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WHAT AIMED 1S;

1. A dual ghamber inflator for a vehicle ocoupant pretection

systam compriskug:

a housing cornprising & base ancé a cap, said base further
comprising & first plurality of gas exit aperlures pgripherally
spaced tharein:

a divider intermediate of said base and said gap for farming a first
propellant chamber and o second propellant chamber
within said base and said cap, respectively, said chambers
oparatively separated from each other, and, said divider
cormprising a top surface, a bottom surface, and at least
onre aperture providing fiuid communication from the
second chamber to the first propeifant chamber;

a st propelient contained within said first chamber, said first
propeliant gombustad upon agtivation of said ges
generatar;

a second propeilant contained within said second chamber, said
second propeliant optionally combusted simultansously
with said first propeliant; and

a seal fixed over said at least one aparture on said bottom
surface thereby preventing simultaneous operation of said
first chamber and said second chamber whan only sald

first chamber is activated upon a crash event.
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DUAL CHAMBER INFLATOR
CROSS REFEREMCE TO RELATED APPLICATIONS

This spplicelicn claims the benefit of provisione! application serial
number 60/264,548 filed on January 268, 2001,

BACKGROUND OF THE INVENTION

The present invention relates to gas generators, used o inflate air
bags in a vehicle occupant profection sysiem for example, and more
particularly, o an improved dual chamber ‘gas generstor containing an
improved structure for isolating the propeilent chambers of a dual chamber
inflator s as to ensure proper depfoyment of the airbag.

inflaiton systems for deploying an air bag in a motor vehicle
generally employ a single gas generator in fluid communication with an
uninflated air bag. A firing circuit typically triggers the gas generator when
the sensed vehicle acceleration exceeds a predetermined threshold value, as
through the use of an acceieration-responsive inertlal switch.

However, air bag inflation systems utilizing a single gas genarator
suffer from the disadvantsge that the enset pressurizationfinflation rac is
generally set to provide aggressive initial infistion in order 1o achieve
particular inflation time related to occupant position. An aggressive onset rate
of pressurization becomes probiematic in situations whare the occupant is out
of position. More specifically, rapid onset pressurization of the air kag can
cause the gir bag 1o impact against the ovesupant with enough force to injure
the oceupant.  The airbag volume and inflating capacity are designed to
protect both large and srall oocupants and are generally not varioble within
the single gas generstoer, Occasionally, when an air bag utilizing a single gas
generator is deploved, smaller ococupants, usually children and smaller women,

have been seriously iniured.

JP 2004-520997 A6 2004.11.25
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Cornenly  owned U.8. Patent No. 5,400,487 discloses an
inflation systemn which overcomes the above problem by wtilizing a plurality of
gas generators which ara controliably igrited to provide a variabis inflation
profila which nan be taflored to any given oceupert weight and/or position and
for any crash type. While this arrangement dramaticablly improves the inflation
system’s ability to protect &n accupant, it doss go &t significant expense and
complexity. The multiple gas generators and squibs add considerable cost to
the system, whils the firing conirof circultry requires sophisticated processors
capable of aceurately timing the various ignition profiles.

Anather proposal, as taught in cornmonly owned U.S. Patent No.
6,934,705, is a gas generaior having two chambers in a single housing
defined by a mechanically retained walf between the ends thereof., Each
housing s of a predetermined size that !s dewsrminative of the propellant
capacity and consequently, of the inflating capability of each chamber. Upon
the ocourrence of a vehicle collision, depending on the weight of the
passenger, either chamber or both may be selectively ignited thereby inflating
the protective airbag. However, the structural integrity of such a known dual
chamber infiator, rmay be sompromised by failure of the wall separating the
chambers when only ane chamber is fired,

Given the above, typical dual chamber inflagers ofien require a
more robust design. resulting in retatively higher costs apnd more complicated
manufacturing as compared to a single ehamber inflator.

Therefore, a need exists for a dusi chamber gas generator that
exhibits a simplified design and therefore lower material and manufacturing
costs, and yet can still produce selective sir bag inflation pressurization

withowt hazardous structural failure of the gas generatar.
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SUMMARY OF THE INVENTION

Carnplets isolation of the chambers of a duat chamber airbag infletor is
criticat to soft deployment of the airbag. Accordingly, the present invention
refates to an improved structure for isolating the propellant chambers of a dual
chamber inflator so as to insure proper deployment. Two sepearate igniter
assembliss extend through primary and secondary propefiant chambers for
salective ges generation thersin. A divider disc separates the primary and
sgoondary chambers such that independent operation of each chamber is
assured, The present invention permits sequential or simultanacus activation
of the two chambers while enhancing the safety of the inflator and reducing

the manufacturing costs.

BRIEF DESCRIPTON QF THE DRAWINGS
Figure 1 is & cross-sectional top view of & two-chamber infiator in

accordance with the present invention.

‘Figure 2 Is a cross-sectional view taken along the lina 2-2 of Figure 1.

DETAILED DESCRIFTION QF PREF ED
EMBODIM OF THE INVEN

As geen in the figures, an inflator 10, in accordance with a preferred
embodiment of the present invention, contains a housing 12 formed from a
base 14 welded or otherwise fixed to a cap 18, A dividar dise 18 divides the
housing 12 into a primary chamber 20 gnd 2 secondary chamber 22, whereby
the chamber 20 is formed within the base 14 and the chamber 22 is formed
within the cap 16.

The base 14, cap 18, and divider disc 18 are preferably formed from
stamped stesl, of by other known and accepted methods and materials. The
base 4 containg a first annulus 24 and a secopd annulus 28. The divider

disc 18 containg 2 third annulus 28 and o fourth annulus 30, each in
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corresponding axial alignment with first annulus 24 and second annulus 26,
raspectively.

As shown in the Figures, a first igniter chamber 32 is formed when a
first igniter tube 34 is inserted thraugh and welded 1o the first and third annui
24 and 28, respeciively, whersin tube 34 and annuli 24 and 28 are
substantially equal in circumference. Similarly, 3 second igniter chamber 36 is
formad when a second igniter tube 33 s inserted through and welded o the
second and fouwrth annuli 28 and 30, respectively, wherain tube 38 and annui
26 and 30 ars alss substantislly egual in circumforencs.

Chamber 32 contains a proximate end 40 and a distal end 42, A first
igniter 44 is inserted through the proximate end 40 and is thereby disposed
within ignition chamber 32. |gniter 44 is then prefarabiy crimped to tube 34.
At least one gas exit sperture 46 extends through distai end 42 thereby
facilitating Aéluid communication betwsen chamber 32 and 8 primary gas
ganarant propellant 48 within the pritmary gas generant chamber 20.

Chamber 36 contains a proximate end 5O and a distal end 52, A
secord igniter B4 is inserted through the proximate end 50 and is thersby
disposed within chamber 36. lgniter 54 is then prefarably crimped 1o second
tube 3B. At tcast one second gas exit aperture B8 extends through proximate
and B0 thershy facilitating fluid communication between ighition chamber 36
and & secondary primary gas generant propsilant 58 within the secondary gas
generant chamber 22.

An annuiar filter 64 is peripherally and radially spaced from an axis
extending through chambers 20 and 22, A second plurslity of gas exit
apertures 66 pre circumferentisily and homolaterally disposed within the
housing 12 and about the primary gas generant chamber 20, thereby providing
fluid communication between the chamber 20 and an airbag (not shown). In a
preferred embodiment, foil covers gach aperture in the third plurality of
apertutes 66, thereby sealing chamber 20.

JP 2004-520997 A6 2004.11.25
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As shown in the figures. the dise 18 is welded to tubes 34 and 38 and
to the cap 16, The tubes 34 and 38 are alse welded to the cap 16 thereby
enhancing strictural integrity.

A first initiator composition B8 is provided within the first ignition
chamber 32, A second initiator composition 70, the same as or different from
compaositicn 68, is provided within the second chamber 36.

In operation, & vehicle oceupant protection system generates a signal
indinating sudden deceleration or & crash event that is then sensed by igniter
44 theraby triggering fgnition of the first Inftiator propeBant 68, Upon ignition
of gomposition 68, the heast, flame, and combustion gases produced flow inte
the primary gas generant chamber 20 thersby igniting the primary gas
genseant propellant 48.  The resultant gases then fiow frem chamber 20
through filker 64 and out apertures 85 into an aitbag (not shown).

The second chamber 22 is selectively operated based on factors such
as cragh seventy, occupant position sensing, and the weight and/or height of
the occupant. The divider disc 18 contains at least one aperture and
preferably & first plurality of gas exit aperiures $0 for transter of secondary
gas from chamber 22 into chamber 20. A first burst shim (e.g. steel or
aluminum} 82 covers the plurality of apertures 80 on an upper or first disc
surface 57 thersby sealing chamber 22 and facilitating a sufficient ircrease in
combustion pressure when the secand chamber 22 is activated. A seat 81,
such @s sealing tape, is preforably fixed o & lower or second disc surface 58
thereby preventing flame front and hot gases from migrating from the fower
chamber 20 into the upper chamber 22.  As such, given a lower weight
occuparit, chamber 20 may be seipcted 10 singularly operate without
simultaneous operation of chamber 22,

Cn the other hand, given a haavier oscupant, chambers 20 and 22 may
be seiectod fo simulteneously operate based on seat weight sensor andfor
ocoupant position sensing algorithms known in the art. During simultaneous
operation of the chambers 20 and 22, gas presswee produced from gombustion

of propsilant 58 overcomes the burst shim 62 ss gas passes through thes
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aperfure(s] 80 breaking the integrity of the seat 61. As such, gas produced
from chambers 20 and 22 co-mingle in chamber 20 as they exit the gas exit
apartures 66,

The wire mesn filter 84 can be formed from multiple tavers or wraps of
metal screen, for exaraple.  Although not limited thereby, U.S, Patent Nos.
6,032,979 and 5,727,213, herein incorporated by reference, illustrate typical
matal filters.

When compared to other inflators known in the art, the present inflator
enhances the safety of the occupant by ensuring discrete operation of
chambers 20 and 22 based on the weight of the occupant. Additionally, the
design indicated in the figures inherently requiras ne retainers or locators.
Therefore, the present inflator conatains fass parts overall and therefore
simplifies manufacturing at a lower cost. Finally, shouid only chember 20 be
selected. the present design facifitotes the activation of chamber 22 after
about 15-20 seconds. However, there is no likelihood of redepioying the
airbag and injuring an out-of-pasition oceupant because chamber 20 contains
a primary charge repsesenting at least 70-80% of ihe total gas generant
charge between the two chambers. Therefore, when chamber 22 is
conductively or passively activated. there is only 20-30% of the overall
propellant charge acting on the airbag.  Steted another way, chamber 22
meraly augments the primary gas force provided by chamber 20 upon
activation. Chamber 22 weudd not singulany provide enough gas generation
to affect the airbag inflation necessary 1o adequatsly protect the ocoupant,
and therefore, itis énEv actively operated to work in sonjunction with chamber
20.

It will be understood that the foregeing dascription of the preferred
ambodiment of the present invention is for Blustrative purposes only. As
such, the various structural and operstionst features herein discloged are
susceptible to & numnber of modifications commensurate with the abilities of
one of ordinary skill in the art, none of which departs from the scope of the

present invention as defined in the appended claims.
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WHAT IS CLAIMED i8;

1. A dual chamber inflator for a vehicle osocupant protection

system comprising:

# housing comprising a base and. & cap, said base further
comprising a first plurality of gas axit apertures peripherally
spaced tharain;

a divider intermediate of said base and sald cap for forming a first
propetiant chamber and 8 second propeilant chamber
within said base and said cap, respectively, seid chambers
operatively separated from sach other, and, said divider
comprising a top surface, a botwom surface, and at feast
anhe aperture providing fluid communication from the
second chamber to the first propaliant chamber;

a first propeliant contained within said first chamber, said first
propeflant combusted upen activation of said gas
generator;

a second propellant contained within said second chamber, said
second propeliant optionsly combustsd simultaneousiy
with said first propeflant; and

2 soul fixed over sald at least one aperture on said bottom
surface thereby preventing simultansous operation of said
first chamber and said second chamber when only said

first chamber is activated upon a crash event.
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