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RECEIPT NUMBER
900518 79 7 ;155

UNITED STATES DISTRICT COURT Atlach A
EASTERN DISTRICT OF MICHIGAN

JOHNSON CONTROLS TECHNOLOGY JUDGE : O'Meara, John Corbett
COMPANY, DECK : S. Division Civil Deck
DATE : 12/23/2004 @ 13:%9:32‘-
soprer CASE NUMBER : 2:04CV7501
Plaintfl, cmp johnson control v. lear corp
{da)
Vs.

LEAR CORPORATION,

Pefendant. MAGISTRATE JUDGE CAPEL,

COMPLAINT

Plaintiff, Johnson Controls Technology Company (“JCTC™), by its attorneys, for
its Complaint against Defendant Lear Corporation (“Lear™), alleges:

INFRODUCTION

1. This is an action for patent infringement arising under the patent laws of

the United States, Title 35 of the United States Code.

PARTIES
2, JCTC is a Michigan corporation having a place of business at
650 Waverly, Holland, Michigan 49423, JCTC provides design, engincering, and devclopment
services in the automotive industry.
3. Lear is a Delaware corporation having its principal place of business at
21557 Telegraph Road, Southficld, MI 48086. At all material times hercto, Lear has
manufactured, distributed, marketed and sold products, including, but not limited to scating

systems, in this judicial district and elsewhere in the United States.
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JURISDICTION AND VENUE

4, This Court has original and exclusive jurisdiction over the subject matter
of this casc pursuant to 28 U.S.C. §§ 1331 and 1338(a).

5. Venue is proper in this judicial district pursuant to 28 U.S.C. § 1391 and
28 U.S.C. § 1400(b), because this Court can properly exercise personal jurisdiction over Lear.

6. Lear has a place of business in this judicial district, and has committed
certain acts of patent infringement in this judicial district,

CLAIM FOR RELIEF
INFRINGEMENT OF U.S. PATENT NO. 6,045,151

7. The allegations of paragraphs 1-6 arc repeated and realleged as though
fully set forth hercin,

8. On April 4, 2000, the United States Patent and Trademark Office duly
issucd U.S. Patent No. 6,045,151 (“the ‘151 patent”), cntitled “Scat Mounted Side Air Bag with
Deployment Force Concentrator,” to Hoover Universal, Inc, (“Hoover™). Exhibit A.

9. Hoover has assigned the ‘151 patent to JCTC.

10. At all times material hereto, JCTC has been and is currently the owner of
the “151 patent.

11. On Junc 1, 1997, Hoover and Lear entered into a limited license
agreement (“the License Agreement™) which granted Lear a limited license to make specified
products covered by a foreign equivalent of the 151 patent.

12, The License Agreement permitted Lear to make products for the X200
Jaguar car program. The License Agreement “specifically exelude[d] automotive seats for any
subsequent Jaguar Cars Limited vehicle platform (even if the platform is bascd on or replaces the

X200 Program).”
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13, Lecar has subscquently madc and sold in the United States scating products
covered by the *151 patent for programs other than the X200 program.

14.  Thesc seating products and programs were not licensed by Hoover or

JCTC. Lear is currently making, sclling and/or offering for sale scating products that arc
covered by one or more claims of the *151 patent and which are not licensed by Hoover or
JCTC.

15.  Lear has made, sold, offered to scll, imported, and/or used in this judicial
district and clsewhere in the United States, seat mounted side air bags that directly,
contributorily, or by inducement infringe onc or more of the claims of the ‘151 patent.

16, Lear has, by its advertising, product instruction, and sale of seat mounted
side air bags in the United States, induced infringement of one or more of the claims of the ‘151
patent.

17.  The infringement by Lear of the ‘151 patent has injured JCTC and will
causc JCTC irreparable injury and damage in the futurc unless Lear is enjoined from infringing
the ‘151 patent.

18.  Lecar has had for some time actual knowledge of the ‘151 patent and has
willfully, deliberately, and intentionally infringed the claims of the ‘151 patent.

19.  The actions of Lear have been “exceptional” within the meaning of 35
U.S.C. § 285.

WHEREFORE, JCTC respectfully demands judgment against Defendant as
follows:

A, That Defendant has infringed the ‘151 patent;
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B. That the Defendant and its respective agents, servants, officers, dircctors,
employees and all persons acting in concert with them, dircetly or indirectly, be temporarily and
permanently enjoined from infringing, inducing others to infringe, or contributing to the
infringement of the ‘151 patent;

C. That the Defendant be ordered to account for and pay to Plaintiff JCTC
damages adequate to compensate for the Defendant’s infringement of the ‘151 patent;

D. That a post-judgment equitable accounting of damages be ordered for the
period of infringement of the ‘151 patent following the period of damages established by JCTC
at trial;

E. That such damages be trebled for the willful, deliberate, and intentional
infringement by Defendant as alleged herein in accordance with 35 U.S.C. § 284;

F. That this case be adjudged an exceptional casc under 35 U.S.C. § 285 and
that Plaintiff JCTC be awarded its costs, expenses, and disbursements incurred in this action,
including reasonable attorneys fees as available by law to be paid by Defendant;

G. For an award of pre-judgment interest, post-judgment interest and costs in
this action; and
H. For such other relicf to JCTC as this Court deems just and proper.

JURY DEMAND

A jury trial is demanded on all triable issues, pursuant to Rule 38 of the Federal
Rules of Civil Procedure.

A
Dated this 2.3~ day of December, 2004,
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Milwaukee, WI 53202-5306

(414) 271-2400 (telephonc)
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United States Patent [ (1] Patent Number: 6,045,151
Wu f45s] Date of Patent: *Apr, 4, 2000
[54] SEAT MOUNTED SIDE AIR BAG WITH 5,762,363 6/1998 Lrown ot al. wecrmrsmssnisens 280/730.2
DEPLOYMENT FORCE CONCENTRATOR 5,816,610 10/1998 lligashiuru <t ul. .
5,863,063  1/1999 llarrell |
[75] Inventor: Frank Wu, Novi, Mich, 5,927,749 7/1999 llomier et al. e 280/730.2
5,907,603 10/1999 Genders ¢t al, .
173]  Assignee: Hoover Universal, Ing,, Plymouth, FOREIGN PATENT DOCUMENTS
Mich,

2185296 3/1997 Canada .
{*]) Notice:  This patent issucd on a continued pros. 0782944 AL 7/1997  Luropcan Pat. OF. .
ccution application filed under 37 CFR 8256660 10/1996  Japan .

fe ey 971212 31997 Japan.
1.53(d), and is subject to the lwenty year P
palent lerm provisions of 35 US.C 2203355 A 301996 United Kingdom .

154(a)(2). Primary Examiner—Lcter C. English
Attorney, Agent, ar Firm—ITamess, Dickey & Pierce, PL.C.
[21] Appl. No.: 08/808,572 [57] ABSTRACT

{22] Filed:  Feb, 28, 1997
(51] Int. CL7 ..

A seat assembly having a side air bag with a [orce concen-
B6OR 21/20; BGOR 21/22 trater al least partially surrounding the air bag to concentrate

[52] U, Cl oo 280/728.3; 280/730.2;  °nd dircet the force of the inflating air bag 10 & designed

'297/216.13' deployment seam to cause the seam to rupture and allow the

{58] Fleld of Search 280/730.2, 730.1 air bag to deploy thercthrough, The force concentrator
Search v .2, 7301,

280/728.3. T28.2. 728.1: 297/216.13, 216.1 avoids the application of the air bag deployment force on the
ey A e trim cover malerial and thus reduces the influence of the Lrim

(56] Reforences Clied cover on the air bag deployment and prevents strelching of
the trim cover. The force concentrator forms a non-
U.8. PATENT DOCUMENTS stretchable structure at least partially surrounding the air bag

. 28077302 wlich carrics llhc air bag force nlnd directs it to the dcp]ox-
260/730.2 menl seam. This produces a consistent deployment of lllq uir

o 280/730.2 bag from one seat assembly to the next and also over time

5,639,111 6/1997 Spencer el ul. . 28077282 s the trim cover and seat wears.

5,651,582 7/1997 Nakano ... e 280/730.2

5,678,853 1071997 Maly i 280/730.2 8 Clalms, 3 Drawing Sheets

5,498,030  3/1996 il et al. ...
5,553,887  9/1996 Karlow et al,
5,030,615  5/1997 Micsik
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6,045,151

1
SEAT MOUNTLED SIDE AIR BAG WITH
DEPLOYMENT FORCE CONCENTRATOR

BACKGROUND OF THE INVENTION

The present invention relates generally to & vehicle seat
having a side air bag contained therein and in particular 1o
such a scat with a foree concentrator adjacent the air bag 1o
concentrate the force of the inflating air bag at a designed
scam in the trim cover to ensure deployment of the air bag
through the scam.

In recent years, automobile manufacturers have direeted
increasing attention to providing improved side impact
protection for vehicle occupanits, One method of doing so is
to provide an inflatable side air bag mounted to the vehicle
scal and deployable belween the scat occupant and Lhe
adjacent vehicle door or body structure, The side air bag
(SAD) functions to dampen and distribute the impact load to
reduce occupanl injurics,

Generally, scal mounted SAID systems fall into two dif-
ferent categorics, known as class A and class B, A class A
side air bag deploys from a visible, diserete door on e
outhoard side of the seal back or seat cushion bolster, A cluss
1B side uir bag is stowed beneath the seat trim cover and is
designed 1o deploy through the trim cover. An advantage of
the class A side air bag, is that deployment ol the air bag
through & door uses technology that has already been
develaped for Irontal ajr bags in stcering wheels and instru-
ment pancls, The technology for providing consistent and
repeatable deployment of the air bag through the door is well
developed. A disadvantage of a class A side air bag is that the
air bag location is gencrally limited to the side of the seal so
that the visible door is not a part of the scaling surface
cngaged by a seal occupant. If it is desired for the air bag to
deploy through the front corner of the seal back, such as the
location of a bolsler seam, a class A side air bag cannot be
used. Rather, a cluss I3 side air bag must be used in which
the air bag is underneath the seat back trim cover, und
typically beneath a foam pad, where it docs nol adversely
impact the scat comfort. However, wilh a class 13 side air
bag, there are considerably more variables involved in
providing consistent air bag deployment and in mecting the
desired air bag in-position timing.

The seat trim cover provides numerous vatiables allecting
air bag deployment. The trim cover fabric type, such as
cloth, leather, vinyl, cle. and combinations of these various
types, all behave differently and have different ensile and
tear strengths, In addition, different materials of the same
types, such as different cloth fabrics have dilferent tensile
strengths, tear strenglhs, weave, nap direclion, cle. which
can affect the manner in which an air bag deploys through
the Irim cover if the trim cover material is ruplured to deploy
the air bag. Other variables introduced by the trim cover
include the sirength of the trim cover serim layer or backing
and the strength of the thin layer of foam that is typically
laminated to the trim caver fabric.

Wear of the Irim cover over lime and trim cover damage
by culting, puncturing, cigarctie burns, ete,, also introduce
varinbles in air bag deployment. For example, a cut in the
(rim cover at a location other than the intended deployment
can cause the trim cover to rupture at the wrong location,
resulting in the air bag being out of position,

Other variations in the deployment can be introduced by
the density and type ol the scat foam pad, the presence or
abscnce of a border wirc cmbedded in the foam pad, the trim
cover attachment locations and types ol attachments and
misalignment of the trim cover on the scat back.
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‘To reduce or eliminate the effects of the above variables,
it is proposed 1o deploy a class B type SAD through a scam
in the trim cover due to thread failure, Variables affecting the
scam include the scam type, number of stitches per inch,
thread strength, the scam arrangement, styling, welting,
seam wear, ultraviolel exposure, cte, Maost of these varfables
can be controlled in the design of the trim cover, As a result,
greater deployment consistency can be achieved with
deployment through o trim cover seam. Ilowever, even with
designed deployment through a scam, the trim cover will
introduce variations in SABD deployment.

It is an object of the present invention 1o design a vehicle
scal having a side air bag with great air bag deployment
consistcncy.

It is a funther object ol the invenlion o eliminate or
minimize variability in air bag deployment introduced by the
trim cover.

It is yet another object of the invention to provide a seat
with a side air bag in which variability arising over time,
caused by wear of and/or damage 10 the trim cover, does not
affect the air bag deployment,

SUMMARY OF THE INVENTION

To accomplish the above objects, the scat assembly of the
present invention employs a force concentrator that at least
partially surrounds the folded air bag and concenlrates, or
directs, the force of the inflating air bag 1o the designed
deployment scam to cause the thread (o rupture and allow
the air bag to deploy theretlirough. The force concentrator
also avaoids the application of the air bag deployment load on
the trim cover malerial and thus reduces the influence of the
trim cover on the air bag deployment, Furthermore, the trim
cover malerial is not stretched by the inflating air bag, which
may otherwise increase the air bag in-position timing, Since
the trim cover material is not loaded during deployment,
consistent bag deployment can be achieved with a variety of
dilferent cover materials.

The force concenirator [orms & non-stretchable siructure
surrounding, or at least partially surrounding, the air bag
which ecarrics the force of the inllating air bag and prevents
the force from being applied 10 the trim cover. The foree
concentrator directs this foree 1o the deployment seam 1o
rupture Whe thread, This results in a consistent deployment of
the air bag from one scat assembly (o the next and removes
the above [actors, related to the trim cover, from the air bag
deployment., In addition, the {orce concentrator provides for
consistent deployment of the air bag over lime as the trim
cover wears since (lie concentralor is concealed and not
subject 10 the wear,

Two separate embodiments of the force concentrator are
disclosed in the present inveation. In one embodiment, the
force concentrator is in the form ol a layer of sheel material
Joined to the inside ol the tritn cover, The loree concentrat-
ing laycr consists of pancls of sheet material exiending away
from the deployment seam in opposile directions, The force
concentrator is made of a sheet of a substantislly non-
streichable material with a tensile strength suflicient to
withstand the foree of the inflating air bag without learing.
One successfully tested material for the force concentrator is
the nylon material used to make air bags, Other high strength
sheet materials may be used as well,

In another embodiment, the {orce concentrator is in the
form of a sleeve or pocket of sheet material which entirely
surrounds the air bag module, The sleeve extends [rom the
module to the deployment scam in the tnim cover where the
two ends of the sheet material forming the sleeve are sewn
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inlo the trim cover on opposile sides of the deployment
scam. The deploying air bag is contained wilhin the sleeve
until it ruptures the deployment seam. Again, the sleeve is
made of a non-stretchable material having a tensile strength
sufficient (o withstand the foree of the inflating air bag
wilhiout tearing. Air bag materinl can be used in this embodi-
ment as well,

Purther objects, features and advantages of the invention
will become apparent from a consideration of the following
description and the appended claims when taken in connee-
tion with the accompanying drawings.

BRIET DESCRIPTION QF TIIE DRAWINGS

FIG. 1 is a perspective view of a vehicle scal assembly
having a scal mounted SAI according to the present inven-
tion;

FIG. 2 is a scctional vicw of the scat back as scen from
substantially the line 2—2 of FIG, 1 illustrating a first
embodiment of the force concentrator of the prescat inven-
tion;

VLG, 2A is a sectional view similar 1o FIG. 2 showing a
varialion of the embodiment of 116G, 2;

FIG, 3 is u sectional view us seen from substantially line
2—2 of FIG, 1 illustrating a sccond embodiment ol the force
concentrator of the present invention;

[IG, 3A is a perspective view of the slecve forming the
force concentrator; and

IIG, 31 is an enlargement of the circled arca labeled 3B
in FIG. 3,

DUITAILED DESCRIPTION OF TIIE
PREFERRED EMBODIMENT

A scat assembly according to the present invention con-
taining a side air bag (SAI3) with the force concentrator of
the present invention is shown in IIG. 1 and designated
generally at 10, Scal assembly 10 includes & lower, gencrally
horizontal, cushion asscimbly 12 forming a horizontal scat-
ing surface 14, A scat back cushion assembly 16 extends
generally upwardly al the rear end of the lower cushion
assembly 12, The scat back cushion assembly 16 forms an
upright [ront seating surface 18 against whicl: a seat occu-
pant rests his/her torso, The lower cushion assembly has left
and right side bolsiers 20 and the seat back cushion assembly
has left and eight side bolslers 22, Both the lower cushion
assembly 12 and the scat back cushion assembly 16 can be
uscd to mount a SAD to provide additional occupant pro-
tection, The invention will be described below in the con-
nection with the SAB mounted to the seat back cushion
assembly.

The seat back cushion assembly 16 includes a trim cover
24 which is made ol a plurality of picces of a sheet material
joined lopether at scams. Most notably, Lhe trim cover
includes a bolster seam 48 at the corner of the bolster as well
as a side scam 28, ‘The number amd locations ol thie seams is
determined partially by functional considerations to develop
a tight, lorm fitting trim cover and also by stylistic consid-
erntions, Any appropriately localed scam can be used for
deployment of an SALL,

With reference to FIG. 2, one embodiment of the seat back
and the force concentrator is shown in greater detail. The
seal back cushion assembly 16 includes a frnme 34 that
provides the structural support for the cushion assembly, The
frame 34 supponts a pad 36 such as a urcthanc foam pad,
rubberized hair pad elc. The pad is in turn covered wilh a
trim cover 24. The portion of the trim cover 24 shown in
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FIG. 2 is construcled of four separate picces of shect
material 38, 40, 42 and 44, These pieces are joined together
by scams 46, 48 and 50, The scams are shown and described
in the specification as Leing sewn with a thread, The
specification is nol limited to such a scam structure but
includes other joining processes, such as but not limited to,
sluples, heat fusion, ultrasonic welding, adhesives, cte. The
particular method of forming the scam is not critical 1o the
present invention. As will be explained below, it is the
strength of the seam that is important to the invention,

Scam 48 in FIG. 2 is the bolster scam at the corner of the
side bolster 22, 'The shect material of the trim cover 24 has
mulliple layers. An ouler layer 52 is made of a flexible sheet
material such as woven or Knit [abric, leather, vinyl or other
similar material and provides a finished appearance lo the
scat assembly, A thin foam sheet 54 (IIG, 3D) is typically
laminated to the inner surface of the [abric layer 52. In
addition, other backing malerials may also be laminated or
joined to the foam.

The trim cover is attaghed Lo the pad 36 at the scam 46 by
a tie down 49, Tic down 49 consists of a hook and loop
fastener having a loop tape 51 sewn on the inside of the seam
46 and a hook slrip 55 joinced 1o the pad 30 at the base of a
trench 47. Such a tic down is commeon in scul covers. Other
lic downs using wirces, hog rings, clips, bungy cords, flipper
labs, ¢te. can be uscd as well. Any of a variely of dilferent
tie down structures can be used if they meel the strength
requirements cutlined below, The Irim cover may also be
atlached at the rear of the seal back to the frame 34 or pad
by a tic down 53, The rear tic down is typically not needed
for proper functioning of the air bag. While the [ront tic
down in needed more often, thers are situations in which the
front tic down muy not be needed cither, such us air hag
deployment through a side seam, In such a case, the air bag
load is lateral instead of [orward,

A mounting bracket 56 is attached to the [rame 34 and is
used 1o mount the side air bag module 58, The air bag
module 58 includes a housing 60 with ane or more threaded
studs 62 that pass through apertures (not shown) in the
bracket 56 and are altached thereto by nuls 64.

The module 58 further includes a [olded air bag 70 and an
inflator 68 that provides gas [or inflating the air bag 70, A
thin sheet 72 forms a covering member which covers the
folded air bag and Lolds the air bag in place during shipping
and handling of the todule. The sheet 72 is designed to
repture during deployment of the air bag without allecting
the air bag deployment, The illustrated air bag module 58 is
only exemplary of the many modules that could be used, The
specific structure and components of the module illusirated
do not form the present invention other than the [olded,
inflatable air bag. The bolster scam 48 is the scam through
which the inflated air bag is designed 1o deploy. To assist the
air bag in penctrating through the pad 36, the pad may be
formed with a slot 74, or several spaced slots, belween the
air bag and the deployment scam to locally weaken Lhe pad
and encourage air bag deployment through the foam, toward
the scam 48, Depending on the location of the deployment
seam, it may be possible and preferred to position the air bag
direetly behind the trim cover without any pad covering the
air bag. This would likely be the case where a side seam is
used to deploy the air bag.

As the air bag inflates, it rapidly increases in volume a
pushes outward on the foam pad and trim cover 24, This will
causc stretching of the trim cover until cither the trim cover
itsell or one of the seams in the trim cover fuils, enabling the
air bag 1o penctrate through the trim cover. Optionally, the
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trim cover may detach from the foam pad or [rame at the tie
downs 49 and 53, resulting in a condition referred to as
“ballooning” where the inflated air bag is retained inside the
trim cover, To avoid ballooning, the atlachment of the trim
cover to the foam pad at the tic downs must be sirong enough
to avoid detachment caused by the inflating air bag, A tie
down at scam 46 s most often needed when the bolsier scam
is used by the air bag, If a side scam 28 is used for air bag
deployment, a tic down at seam 46 may not be needed for
proper [unction of the air bag,

To avoid streiching and tearing of the trim cover, the force
concentrator of the present invention is used to concentrale
the foree on the seam 48, ‘This avoids application ol the
inllation force to the trim cover itself and climinales vari-
ahility in deployment coused by the trim cover, The lorce
conceatrator includes Iwo pancls of sheet materinl 76 and
78, The pancl 76 is joined to the trim cover at the scam S0
and extends around the module to the deployment scam 48
where it is scwn into that seam by the scam thread 80. The
other panel 78 is joined to the trim cover al the seam 46 and
extends [rom the scam 46 1o the deployment seam 48 where
it i5 also joined into the seam by the seam thread 80, The two
pancls 76 and 78 are made of a substantially non-stretchable
material having a tensile strength sullicient lo withstand the
force of the inflating air bag without tearing. Lxamples of
successfully used materials include 420 and 630 denicr
nylon uir hug fabric. Other high strength sheet materials may
be used as well.

As the air bag 70 inflates and increases in size, the pancls
76 and 78 arc loaded in tension but do not strelch and do not
tear, This avoids loading of the trim cover in lension and
stretching ol the cover which could result in rupture of the
trim cover. The scam 48 is constructed in & manner that the
seam is substantinlly weaker than either of the panels 76 and
78. As a resolt, the seam will [ail belore the lorce concen«
trator punels fail. Since the (wo pancls 76 and 78 are sewn
inlo the scam 48, as the panels are loaded from the expund-
ing air bag, the seam thread 80 is pulled and cventually fails.
‘This allows the air bag to deploy through the ruptured scam,
While there are variables that affect the scam strength, most
of these are related to the seam design and thread type. Once
a scam design and thread is chosen, there is little varjation
in seam strength from one seat sssembly 1o the next. The
thread strength is fairly uniform (rom one lot to the next,
especially compared (o the variability in fabric strength,
Stitcls type and the number of stitches per inch are also more
uniformly controlled than (he [ubric strength, As o resuly,
once deployment varinbles due to the trim cover have been
climinated, deployment through the scam is [airly consis-
tent,

The pancls 76 and 78 function to concentrate the air bag
deployment foree on the scam 48. While the panels 76 and
78 are shown attached to the trim cover solely by the scums
46, 48 and 50, it is possible (0 incorporule the concentrator
panels into the trim cover material by laminaling the con-
centeator panels to the trim cover material in addition 1o
sewing the pancls at the various scams, With the force
concentrator laminaled or otherwise joined to the trim cover
material, the *scam™ may be formed as a weakened zooe in
the trim cover, It is nol limiled to a joint between two
separate trim cover picces, If the weakened zone is aligned
with a break in force concentrator and the force concentrator
is joined lo the trim cover on opposite sides of the weakened
zonie, then the inflation foree of the air bag will be applicd
to the weakened zone of the trim cover.

While two pancels 76, 78 have been shown, one on cach
side of scam 48, it may be possible 1o achieve the same
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function with a single pane] on only one side of the deploy-
ment scam. Such a configuration will work if the air bag is
loceted such that it would anly rupture the trim cover on onc
side of the seum, By placing a force concentrator on that
side, the force is directed to the seam to induce ils failure, It
must be verified that the addition of the concentralor does
not induce trim cover failure elsewherc.

With reference to FIG. 2A an alternative embodiment of
the force concenirator of the present invention is shown and
described. In FIG. 2A, the side air bag 70 is designed to
deploy through a side scam 28 instcad of the bolsler seam
26, 1n such a conliguration, it may be diflicult lo prevent the
air bag from deploying through the bolster scam 26 which is
located relatively close to the deployment scam 28, The
force concenlrator of the present invention is used to protect
the scam 26 by having a pancl 78 ¢xtend from the deploy-
ment scam 28 all the way (o the seam 46 and the tie down
49. The pancl 78 is not altached to the scam 26. In order to
provide the desired fit, the foree concentrator panel 78 may
be made from multiple picees joined together by a scum 7%
which generally parallels the trim cover holster seam 26.
The seam 79 is provided to shape the force concentrator
pancl 78 to the conlour of the foam pad 36 to produce the
desired fit and finish and is designed Lo withstand the air bag
inflation loads. Since the foree concentrator pancl 78
exlends from the deployment scam 28 to the scam 46 and tic
down 49, the inflation force of the air bag is not applied to
the trim cover scam 26, thereby protectling the seam 26 and
preventing unintended deployment ol the air bag through
that scam.

With reference to FIGS, 3 and 3A, another embodiment of
the invention is shown, Common clements with the cmbodi-
ment shown in FIG. 2 have been assigned the same reference
numerals. In this embodiment, the [orce concentrator is in
the form of a sleeve or pocket 86 which surrounds he air bag
module 58. The sleeve is of a tubular construction which is
open at one or both of the top and bottom 87, 89 of the sleeve
86, The sleeve is made from two picces 83 and 85 of sheet
malerial $1, The sleeve 86 is wrapped around the module
und extends forward through the foam io front of the air bag
70, The ends 88 and 90 of the sheet material picces 83 and
85 are joined into the trim cover on opposile sides ol the
seam 48. The scam 48 is a French scam having a [irst thread
92 which joins the trim cover members 40 and 42 to one
another. Asecond thread 94 is sewn through both the cnd 88
of the sleeve material picce 83 and the trim cover member
42, joining the sleeve end to the trim cover, Likewise, a third
thread 96 joins the end 90 of the sleeve malterial picce 85 lo
the trim cover member 40 on the other side of the scam. A
strip of perforated tape 95 (FIG, 3B) is also sewn in (e scam
by the threads, 94 and 96. This tape is commenly provided
for cosmetic reasons 10 avoid see-through of the seams, ‘The
tlupe is perforated at 97 along the seam 1o facilitate deploy-
ment of the air bag threugh the tape, Following atiachment
of the two picces 83 and 85 to the scam 48, the Iwo picces
are then joined fogether at their opposite ends with the seam
99, The air bag module s placed within the sleeve and the
mounting studs of the module extend through apertures 93
in the sleeve. While & French seam has been shown for
attachment of the sleeve, a typical joint scam, such as the
seam 48 shown in FIG. 2, could be used as well to altach the
slecve to the Irim cover.

When the air bag 70 is inflated, it extends forward,
between the two layers of the sleeve, toward the scam 48, As
the air bag inflales, the sleeve malerisl is loaded in tension.
This tension pulls on the seum 48 until the scam thread 92
fails. By conlaining the inflating air bag within the sleeve 86,
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the pad 36 and the trim cover 24 are not loaded in tension
Ly the inflating air bag. Rather, the sleeve 86 concenlrates or
directs the force of the inflating aic bag dircetly on the thread
92 of scam 48.

The cushion assembly 16 is assembled Ly first sewing e
sleeve 86 inlo he trim cover. As the trim cover is heing
applicd over the seat back frame and pad, the inflator module
is positioned within the sleeve 86 with the module studs 62
projecting rearward through apertures 93 in Lhe sleeve, A
foam pad 98 is placed on the side of the module Lo provide
padding at the side of the scat back assembly, The trim cover
15 then wrapped over the pad 98 and attached to the scat back
structure such as wire 1040 by a J-clip or other fastener 102,
The rear ol the seat back is closcd by a hard pancl 104 which
is also clipped to the wire 100 by mounting langes 106,
Hard back pancls of this type are known in the vehicle
scating art and do not form a part of the present invention.
The seal back could be closed out with a labric panel and
zippers, Velero®, or other [asteners instead of a hard panel
104,

In this and the previous embadiment, the foree concen-
trator is joined to the irim cover by sewing. The invention is
not limited to a sewn attachment of the {orce concentrator to
the trim cover. Other joining methods can be used such as,
but not limited to, adhesives, hook and loop [astencrs, ete,

The seat assembly of the present invention provides a
force concentrator to concentrate the force of an inflating air
bag to a specific location in the trim cover, typically a scam,
This ensures that the trim cover [ails at the seam as opposed
to another, unintended, localion. As a result, more consislent
air bag deployment is achieved,

It is 10 be understpod that the invention is oot limited 0
the exacl construction illustrated and described above, bul
that various changes andl modifications may be made with-
out departing from the spirit and scope of he invention as
defined in the following claims.

1 claim:

1. A cushion asscmbly for a vehicle seal assembly com-
prising:

a pad,

a frame supporting the pad;

a tritn cover at least partially surrounding the pad and
frame, the trim cover having at least one seam therein
and being made of a material baving at least an outer
layer;

an inllatable air bag and an inllator mounted to the frame,
the air bag being at least partially covered by the pad
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and trim cover, the air bag, when inflated, projecling
through the pad and trim cover;

a covering member disposed in covering relationship over
said inllatable air bag for maintaining said inflatable air
bag in a folded position;

one seam of the trim cover being aligned with the air bag
for the air bag to deploy through the trim cover by
rupturing the one scam; and

a generally tubular force concentrating sleeve circum-
scribing the covering member, the air bag and the
inflator, the sleeve being made of a llexible sheet of
malerinl having a tensile strength sullicient lo withstand
the foree of the inflating air bag without tearing, the
sheet being wrapped around the covering member, the
air bag and inflator and the sheet having opposite cnds
which are brought together and joined to the trim cover
on opposite sides ol the one scam whereby the force of
the inflaling air bag is concentrated on the one seam o
rupture the one scam (o cnable the air bag 1o deploy
through the trim cover.

2. The cushion assembly according 10 claim 1 wherein the
air bag and inflator are part of an integrated air bag module
mounted to the frame and the force concentrating sleeve
circumscribes the module and passes between the module
and the frame,

3. The cushion assembly according to claim 1 wherein the
sheet of material of the force concentraling sleeve is a woven
nylon fabric,

4, The cushion assembly according to claim 1 wherein the
force concentraling sleeve is made of an air bag fabric,

5. The cushion assembly according to claim 1 wherein the
one scam of the trim cover is a sewn seam having a thread
aml the ends of the force concentrating sleeve are sewn inlo
the seam by the seam (hread.

6. The cushion assembly accarding 10 claim 1 wherein the
one scam of the trim cover is o french seam having o seam
thread joining two separate picces of the trim cover logether,
a second thread atlaching one sleeve end to the trim cover on
one side of the scam thread and a third thread atlaching the
other sleeve end 1o the trim cover on the opposile side of the
seam thread,

7. The cushion assembly according to claim 2 wherein the
generally tubular sleeve has a top and a bottom and at least
one ol the top and boliom is open.

8. The cushion assembly according to claim 1 wherein the
air bag, before inflation, is wholly contained within a space
defined by the gencrally tubular force concentraling sleeve,

LI I L
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