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VAN AMBURG LAW FIRM, P.L.L.C.

1316 E. Broadway Blvd.

Tucson, Arizona 85719

Phone: 520)3 323-4559
Fax; (520) 323-4595
AR.CRG

NOAH J. VAN AMBURG
AZ SB NO, 022737
ATTORNEY FOR PLAINTIFF

U.S. DISTRICT COURT"
UNITED STATES DISTRICT COURT

FOR DISTRICT OF ARIZONA
JOSEPH A. FLEMING, Civil Action No.

Plaintiff, COMPLAINT
VS, 7

JURY TRIAL DEMANDED
MITSUBISHI MOTORS NORTH
AMERICA, INC.; MITSUBISHI
MOTORS CORPORATION,
' Defendants,.

COMPLAINT FOR PATENT INFRINGEMENT

COMES NOW Plaintiff, Joseph A. Fleming, by and through his attorney of record, and
for his claim for damages against the Defendant alleges as follows:
I PARTIES
I Plaintiff, Joseph A. Fleming (“Fleming”) is, and was at all relevant times, a
resident of the State of Arizona, residing in Pima County,
2. Defendant Mitsubishi Motors North America, Inc. is, and at all times relevant

hereto was, a California corporation with its principal place of business in Cypress, California.
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3. Defendant Mitsubishi Motors Corporation is, and at all times relevant hereto
was, a multinational corporation with its principle place of business in Tokyo, Japan.

4, Defendant Mitsubishi Motors North America, Inc. is, and at all times relevant
hereto was, a wholly owned subsidiary of Defendant Mitsubishi Motors Corporation.

II. JURISDICTION

5. Jurisdiction is properly vested in this Court by virtue of 28 U.S.C. § § 1331 and
1338(a} because this action arises under the Constitution of the United States of American and
an Act of Congress relating to Patents; and more particularly, to the Patent Act, 35 U.S.C. §
§ 271-297.

6. Jurisdiction is also properly vested in this Court by virtue of the fact that there
is diversity of citizenship between the parties and the amount m controversy exceeds $75,000.
Il. VENUE

7. Venue is proper in this Court pursuant to 28 U.S.C. § § 1391(b) and 1400(b).
Defendants transact business, have regular and established places of business, and/or
transacted business at the time the causes of action arose within the District of Arizona.

IV, FACTS

8. On March 2, 1999 the United States Patent and Trademark Office issued U.S,
Patent No. 5,877,677 entitled “Control Of Air Bag Activation In Vehicles By Occupancy
Weight” to Plaintiff Fleming (hereinafter, the “677 patent”, a copy of which is attached as
Exhibit A),

9. The 677 patent is directed to an automotive air bag system and method which
restricts activation of an air bag to sitnations in which the weight of the seat occupant meets
or exceeds a specified amount. Limiting air bag activation to such situations for at least the
front passenger side of thé vehicle is considered by safety experts to be necessary in order to
preventinjuryto children by deployment of the air bag and to prevent unnecessary deployment
of the air bag when the seat is not occupied by an adult passenger. U.S. Department of
Transportation regulations have required that such a system be installed in all vehicles.
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10.  In addition to preventing injury to children by deployment of the air bag,
deployment when the front passenger seat is not occupied leads to unnecessary expense in
replacing the air bag when the vehicle is repaired. The air bag system is one of the most
expensive systems in a vehicle to install and maintain. Thus, it is important to prevent their
deployment when they are not needed,

1. Vehiclemanufactures, including Defendants, have responded to this requirement
with various designs of a pressure switch mounted in the front passenger seat which is
suppose to prevent activation of the passenger side air bag below a specified pressure on the
seat. Industry designs have largely been unreliable at determining pressure across the entire
seat. Pressure switches that do provide the level of reliability required are expensive to
manufacture and to install in vehicles.

12.  Plaintiff responded to the industry’s need for a reliable and low cost pressure
switch with the invention described in the 677 patent.

13. Defendants have appropriated Plaintiff's technology for themselves and are
using the technology in its vehicles. Tt appears that Defendants realized the advantages
provided by the Plaintiff’s technology with respect to reliability and low cost and has illegally
adopted the technology as their own.

14,  Defendants’ unauthorized use of the technolog_y has caused, and will continue
to cause, injury to Plaintiff.

V. PATENT INFRINGEMENT
15.  Plaintiff incorporates by reference paragraphs 1 - 12 set forth above,

16.  Defendants willfully infringed, and continue to infringe, the 677 patent in
violation of 35 U.S.C, § 271.

17.  Defendants are, and were at ail relevant times, aware of the 677 patent and
knowingly, willfully and deliberately disregarded and infringed the patent.

18.  Defendants have profited by its infringing activities, and Plaintiff has been
damaged by the infringing acts of Defendants in an amount to be proven at trial, but which

amount includes all remedies available under the U.S. Patent Act.

3
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V1. PRAYER FOR RELIEF

WHEREFORE, Plaintiff, having asserted a claim for relief, prays for judgment against
Defendants as follows:

L. Such actual damages as Plaintiff Fleming has sustained as a consequence of
Defendants’ infringement of the 677 patent, together with all profits of Defendants that are
attributable to said infringement and are not taken into account in computing said actual
damages, pursuant to 35 U.S.C. § 284.

2. Defendants be required to pay Plaintiff the full cost of this action, including
reasonable attorney fees as authorized by 35 U.S.C. § 285.

3. This Court award Plaintiff an assessment of pre-judgment and post-judgment
interest on the amount of damages suffered by Plaintiff,

4. This Court temporarily and permanently enjoin Defendants from committing
further infringement of the 677 patent.

5. This Court award Plaintiff exemplary damages for Defendants’ willful, bad
faith, and malicious appropriation of the 677 patent.

6 For judgment on Plaintiff’s claims, as alleged above in, an amount to be proven
at the time of trial, |

7. This Court award Plaintiff such other and further relief as the Court deems just
and equitable.

DATED this_ ¢+ _2'" day of November, 2011,

VAN AMBURG LAW FIRM, P.L.L.C.

v PP L -

Noah J. Vaa Amburé
Attorney for Plainti

U:’
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Umted States Patent ps (1 Patent Nnmhen 5,877,677
Fleming et al. ‘ (451 Date of Patent:, Mar. 2, 1999
'[54] CONTROL OF ATR BAG ACTIVATION IN OTHER EUBLICATIONS

VEHICLES BY OCCUPANCY WEIGHT Descelption of existing equipment 23 known by inventors.
[¥5] Inventacs: Jouseph-A. Fleming; Jo A. Flamln,g; 'Primary Examiner—Joffery A, Hﬂfsxs

Lawmnce E, Fleming, ofl of Catatins,  AsSigioit Exominer—Julie.B. Lima
Attorney, Agent, or Firm—Banner, & Witcof, Lid
57 ABSTRACT

[?3] }ssnguae + Christopher-Shoulders, LL.C.,

Collineville, T, . An mutomotiye oir b system ad 2 roethad are provided

- . - which rpstrict sctivation of en air bag to sfruatidas in which

(211 Appl No: 754863 the weight, of the vehide occupant meets or exceeds a

- predetemined amount, ¢.8., 50.pounds. Oeccupant walght is*

(22 Tied:  Nov. 22 19% determined using 8 weght presture sensor positioned undor-

51] Tt CLS B&0 npath thic veldcle senf such that {t bears pressnie from the

%52% US. CL 340436, 40566 34%/51{2;] weight of tii séat occypant. The somsor comprises (2) a
260/734; 280/735: 1807287 veasal contzining fivid with ot Ieast ons wall of the vessel .

[58] Field of § bt 3400436, 48, d:!hmgnﬁmtcpﬂmnm(b)atnmmmnuctmmthaﬂmd,'

wnhth:nmemdmgmnsubsmnmﬂyhmuﬁzshmnﬁnm
the fuid-contect ihskn thé Yesse 10 a point cutside, of the

340;556, 667, 426;. 180282, 273 2sw734
: vesse], with theramqapablu ofbamgpusbedagmnlhu

fluid contact by fhe waight of the seat occrpent, therchy
1561 mmm mﬂus;nglhaﬂmﬂpm&sm‘e,(c)apmsmsemorinﬁmﬂm
U WDOC{DAENTS mmmﬂmﬂuuwﬁhﬂ):.ﬁmdmdnlhsvmlmnmﬂmi

3ETLED G972, Db WAL pmmssomssmerees 2800135 saniocted to the fst opening, with tho prussure scasor
capablp of saqsing the flaid preSaure, conaparing the fuid
3.7?1,:.75 11673 Lowld etal ol 3404666 y and § ool brsed
AGTH058  FAORT Wooters ...-._....-...-.,.._....... lenpys  Beessre o o sl prosgure, and issuing a.contrel signal .
4824180 471989 Levmt 2 SHpoh the compodson: and () » swilch. cormecied: 1o the
5,33‘},743‘ 81993 Blackhura ek oI, . i IEONIZ, Wamﬁrmﬂgﬁemq@lmﬂ.wﬂh&c
5418378 ,5H595 Statfens, Jr' el‘..hL___,__,...._ 2RO/135 switch cofibested fn scries. with the contial elecirémics, the
5,454,501, Hyloas' Mazor ebal. oy 2BOTAS mnknlsignaldnacﬁngﬁlomdtﬁhmassumnmﬂznmopcn
574527 1271005 Echonsel e ZBO/3S . sat ordclosed stath bmd therehy tontroliing whether the zir

5570503 1xnoos L'Ez:!m‘c&u]..._._b._ 2807135 aird by tha fitrg
5618086 41997 Schinos gtal, . »2805s  bag is dedvatnd by the contral eled s,

5,539,117 61597 Wrndzy et al, mmressrsom s ason-u‘ 17 Claims, 3 Drawlog Sheats
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1
CONTROL OF ATR BAG ACTIVATION IN
VEHICLES BY OCCUPANCY WEIGHT
BACKGROUND OF TiHE INVENTION

1 Ficld of the Invanting
The. Tvention relates to nir hag restruimt systems for

sutmotive vehicles and, more partieularly, rolates to ad-

epparafs and method for controlling whather £ air bag iy

activated ducing vebicular opetation ncxm&mg to the weight -

of the velicle occapant.

Z Description of the Prior Art

An'l:rags in amtornotive wehicles secve to protect vahide
oeclipants in the event of 4 vohiale impact by supjlementing

{te occnpmtmstmmlpmvﬂcdhyseutbnks.mnmbags
were first introduced infn antomobiles, the wir bags were

typically only employed én the deéfver's side acioss from fha

2
'n:.-.m remains & need for un apparatus zod & méthod foc
when an air bag should be activated basad
upon the wmghmfﬂwvehnla pecttpant, .., n]luwmg the air
bag ta remain dissbled If the vehisle occupent weights less
thess a predetermined amoymt. Additionelly, the tpparams
and method should employ snfeguards agninst the Improper
geactivatio of the air bag npori'a momentary shift iy weight
by the vwelici opcupant. The eppargten end method nmmst be
relisble mnd should be rolatively incrpensive and- easily
instalied. -

SUMMARY .OF THE INVENTION

Accordingly, au automotiva afr bag system and a mothod
are’ provided which restrctactivmtion of the air bag to
sitnations in whiich the wrighi of the vehicls ocoupant meets
orexceeds 2 predaiermicied amount. HssentiaNly, the system

*employs simple hydrmlic principles ‘s sepse the weight

front seat. However, cuat front-seat air bags are now com-"

monplace and, by 1999, nﬂncwvchclqswﬂlbeeqmpped
with duat air bags.

Whi!c.mbagshwcpm\:mmsmhvxaﬂm.

smuusmmmysimamns,thncxplmwumumaf
ihexrd:pluym:n! does involye pisk b velricle sccnpants. In,
particalas, the force of an inflating xir beg i known to be
potantinly ﬂcaﬂly to infants it rear-facing seats and mey
alsh sewerely Hnjnre ulﬂcrchildma,.musmgfnm and brzin
Tjuries, 'Ihernskﬂfmjuqrmaduhshy mmﬂalmgazr,tmg

is:present, alboit less thenvthe dsk 1o childrén, Ou'bnimu:...

the risk- of fojury Lo n&ﬂsfiﬂm mmbugisgencmﬂy
mns:dcm&mbclﬁﬂunthensknfm;myﬁnmvehimﬂar
impiact, while, the -reverse nmy be tmé, brchi'fd:m nnd
infants.

chcml appmachzs have besn developod. to educe ik’

tisk ofinic bag-related injndes wlchﬂdrmmdnﬁ.iﬂts. Onz
geiieral Eppmach fnvolyves, tatlaing: he mbazinﬂa{mn:m
audﬁllpmesm tnmmtnodahﬁ:rﬁ:ﬁ'zmtmmsmd

positiohs af vehisle ot:mp:ints. ‘One such Bysicm is svailzble
ﬁ-nmAnchltSymcmsLLCunﬂu the. frade desipnatinn
In{alHEow CamB.ar_;‘"‘ Annthcrg:mnjappmmhhns

beca to dedctivats, the pir bag ‘when {he yehicle peat i eithar -

unpeipied or occupied by 1 réar-facing Infnmacat,md: s
deberibedin 1.8, Fut. No. 5;570,903, fssund 1h Meisirr et al

mdnssgnedonmfacum‘ﬁcbhu,lncnfBunfmd,Can
ucc:hmr..

3H

" 45
Mmc!.al. E&chomnmbodimmmwhnhmmyui '

OCCUpANEY-SI0sUIs i d@hsdm&mﬁa@ugmmﬂesm

thdt comprise. a plurality. pﬂmm:HaIla &psors, Bach
seqsor s positinned bcmntﬁacomspmdlng-mngmtanﬂ

.0 electrical outpod sigpal that vares as & Hevar
fimefiog’ nfpmmty to-the pagnu!.'l'h.. signal’ may then bo-
amalyzed. to dotermine’ the “posiion md weight of ‘an
ua&apam,fmy;mdmmeth:mrbngdcphymcmmm-
ingly.

Teo sepsor system of Meigtir ef ol deacurma‘.hcm-bag
gystemn only if the predetermined vebicle, sbat position is
cither (3) unoccupied, s determined by thnwught sensor
aory, or {b) ococnpied by a rearfacing m(nnt.seag s
determined by an optital sensor syste. ‘Ihcsysiamof 903
dogs not deactiyie whan & small thitd péepiss the’prede-
mmdwmclemtuniamm:chﬂdmmamu-&mng
infant seat, Conversely, the sensor spstem of '908 may ba
pmmmﬁ:nfy denctiimicd if the seat pesspant mortntarly
mumufhmmhasﬂmngvnbkuluxtnpad,mn
the almmat instantarmons, nafare with which its electronie
sensors rdspond {0 comipfssion ani decompregsion’af {6s
seat by 2 an occuphat.

5

supportsd by the seat base and, depending on whether the
woipht §5 moss or lees than & predetofmined gmount, opens

‘or ¢loses a swiich in an elsctmmio dirctit to contm] the slatus

uftbembag.'lbm,r!theéciﬁdndwdghnﬂmthmth:
prcdat:mﬁ.nadnmnm,ammhmunalwtmm:mn

apén and lheur‘bng Temains deactivited since the |
uhc!mm]mm:n:ls ineipted. On the' other hand, if the
dotected welght equals ‘or' cxceeds (he. predetarminéd

amciint, (8 ewitch 35 clased and the completed electronic

cireuit activates the alr bag,
Mmspemﬂtaﬂy,!hnpmnim;bagsyﬁ:mmduﬂsm
mbagposlﬁpuedwhmnvnhmlzoppdsnc a predetermined
vahitls seal. The vir bag 8 connecicd.in sories wilk camtrol
electronits capable of activating the #ir bag sach thet f s

,mnﬁy'ﬁ:rdaphymmlinﬂi:mmafvchmlcmpmlhs

sysiem, also inclurdes s -weight pressume sensor. capable of
s:mngihenmxpmlmgbjm the' predetdrminad vekitlo
seat. To one embodiment of the inventiog, the air bag-
remunsdaacuvatcdxmﬁlthsngmpmsmmsumrd:m
mom@mtwmgfnmnaungurmedmgmcpmdc!mmnd
woight, at which pofut the weight, switch s cluscd and the
c!acuunmm:mrad.i:vntnsﬂm sir bag. Thus, the. air bag
mmamsdcmmmﬂﬁme&umumcmpindu:w@pmdby
8 person weighing less then'the predetérmined amanat,

The: weight pressore 8E0EOT IS positioed. widerneath the
pregeterimined vetiels seat pusition ‘such that # bears prvs-
sur? from the weight of the seatownpwr.'.[‘hsmr
éomprises:

(n)uvnsscimnmmngmndwi!h at Inast one wall of the
Vcsmld'zﬁnmgaﬂrstop'cmng'

&)urmmmmtwhmcmmwammﬂng
masnbstanha!lyhnnnrﬁﬂmufmmlboﬁuidwnum
itride the'vesdel (5 8 point outside of the vessel, with
e g i:qaahin of being pushed, against the fluid
mnuctbyﬂmwughtofttmswlumrpml, {hetety
Incrdsing the fhid gressure;

() & pressuro senmrmﬂmi&icmmmnnlmﬁnn wuhmc
finid ineide. the yesselvis & condmit comected to'the
ﬁmtnpamug,vﬂmﬁlcpmmsmcapahhcfsms-
mgtheﬂmﬁp:emmmpumgtﬁoﬂmdmmh
amtpmlm,nndmmgammnlagmlbasadnpnn
the &mparison; and

(d)asmm‘h comnecled 6 d:cp:mrcsunsurformcmmg

the contr] alpnal, with the switch conneticd ia segss
with fhe confrol electrumics, the control slnel directing
the switch to pssume either en open site or & closed
taty aed (earchy commlfing whether the oleciical
sigmal i moeived by the comtr] 2ldctropics,

The preseat sicbag syslort s bassd upon simpile hydinfic

pringiples, and 5 easily manufactursd and Jnstelled in
extomobiles, whether by the foctary or in the aftermarket,
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Anlmporlmt benofit pffered by fhe hydrantic deslgn of,

the weight préssure, séhsbr is that ﬂpmdcs & safignand
againsl prematute deactivation of the wir bag in the event the
seat gesitpant mnmlyshiﬁsw:xght or momentarily riszs ont
of the seat. The piessure seisor daes. ot instantuneonsty
senso A depressurization {n ﬁicvmnl*ﬂmdmrsponsamn
decreass in pressure upan the ram by fhe saat hotom, bof
- rather there 5 am gpproximaialy-) three-iscnnd mechamiéal
. delay in pressute sensar sespobss, As such, thus- dc!.uy
safspuards against premature dasctivation of. the air bag.

out of the seat’ dunngmpad,
BRIEFDESCRE’I‘iON OF THE DRAWINGS
Ha. lmu.s:hnmuhcdmg:mofupu:mmpnssangur-s:de
front-seat alr bagsystem; |
E[G.Emnscbamnim&mgmmufapmrutelwhwiu
circhil ump!nycd bir:h ] mhng RyStem}
“HIG. Gasnsdhmhcdugﬁmu!an:bﬂmnbdtmin

acmrdnnne with onz rmbodiment cf.tﬁnpmsmt inveatinm .

TIG.4isan nlwshnmlvic#nfﬁcwﬂgm  SEnsor
i atoordapce with 'one embodiment of the present fiven-
tong

FIG. 5 is # schematic dirgram of the weight preseure 25,
sausarasmﬂcdbeneaﬂ:thnsnatinamdmmw:m the-

pracice uﬂhr.r xrm:ut[nn,
FIG: 6'is 2 lop plon-yiew of the
tae Tocntion of the ddjustment screw that mnynmd to adjust
the sehpoint pressure of the weight pressurs senstr; tnd
HG. 7 is aa‘:bammdm,gmmofm elecirortic cirstjt in,
accondarice with apmfmﬁdamhoﬁimmt of tae prisenl
invention:

Dmr;mnﬂsc:gmmmlvm

. The present nppnmms.nndmntboﬂaxh .soful for restist-
mg'azmm:maf mztumumuvu n:rbag systerm, xmmmd
with e predetsrmined scat mmm:monsin'whwh tha wa’ig‘.hl
of the skat nncupa.ubmbcisnra:cccdsn predetermined
amount.'l'h:prcun: sir bag syl and'method oee, partice-

burly comicinplated for contolling the activition of. the |

prsseriger sitle-aif beg of the fyomr geat'of an mtomnbile,

FI0.1 Thustrmies the afr bag syatein Ut associeted 'with tha
passengei side af ths frof sent [2 of af sutomobile. The seat
12 his m:fzmihnrmm:ufahnnzuuhlsmhnsénr
chhpoﬂlbu 14 miasm&ﬂnnhaﬂzmlgorﬁnn 16. The
sir bag 78 (shown-in schamitie); ﬁ-d:spascd i the vehicle
&ashbouﬁ!ﬂogpmﬁmpahsmgmn for deploymiant s
i profect apasscngd seif ompnnr_fnths ovantGf vehicle
oy mt.B.cﬁnr.xg o FIG. 2, mmbag'syslcmmﬂ.fuypunal
eufomabileds wtm.tud'a.ﬁan
ghiition elbsSing aswieh!22 thicomipléle an elestronid Gircuit
24 compining & awet ‘sourcs 25, suchl that .3 sigoal is
tmm;mm to cuﬁ
the wif bagl&. Tenpec senwiss (not Siown) e electronically
couplid.¢ 4ff Bog: 18 Inbrder io'taiiate inflation of he.uir
beg.in the-gvent G 3 '(mﬁzclnmpact._

In the. ptwcticd, of fhk. inveation, nn. ocoupant-welght
Iccnmﬁ el 24, n; Iszpzd:d"wnh 5. " ol
c drcupt 24, es i FIG. 3. Tha occupant-
el Sprinth 280 -remalris open, therchy fHsnupting

dmtﬂnc:mnlcmi:diﬁsmhmnlhcmhagmmiﬂw'

d:ag:ﬁwiud‘pnd.wili not feploy in the event of 4 vehitular
nn;ia.d. ﬁnﬁsw: Whed the wright of 1o scat bocmpant
supported by hokt base 14355!1135::5&:, the oocupimt-weight

ssnsor Hnstrating.

a5 Semsar 3D be positioied s

'vnhw!cigni‘tinn,wﬁhthcmtnf-

w0 I.‘nsfnutacyluﬂm epprogriste:

4
l:hﬁ&nc]nscd,thcmbymmplchnglhn electromic cireuit
24 md activating the. sirheg 18, -

The occepeni-weight switd: 28 is controlled by joput
ﬁnmamghlpmmarw,dspwtndmﬁﬁ 4. The

5 weight pressurs samsot 30 inchidea & vessal 32, & am 34, end

aﬂnchng{uga%a,bmdhnl:s%n,bﬂcachmd,mﬂﬂhﬂ
vessel 32 being filled with fluid 40, Essentally, the waight

. pmmsanmrsokposinoncdundcrrthmﬂcmmed

sedt 12 suahihauhewmghtofanuccupantnnthcsoubm '

10 14 mshes the rod porti 3z of the ram 34, therehy forcing -
dunngvelnnlﬁmpaushuﬂdthcvnhi&lnmpmbcmd' o B by forving

ths ‘tam’s pressire face 34b despér info fhe vessel 32 amil
further compressing the finid 40 fnside tho veasel 32 The
ﬁmdpmmmmomiaredmmmmbﬁuwm detnct
mﬁumlownpmcywmghtmmapadaemhsdwm

15 cInge the woight swilch 28 mdad:vumthcmbagm

Ibsvmlazmymmbvumshnpesmﬂmw
Iongasn‘.mxybop:opcﬂymﬂcd Bericath-the battoq of
ﬂ::muilisuchthntmammsdwﬂienmimwrpmmmﬁnm.
the ‘waight of a scai occupunt. Prefarably, the vessel 32 is
cyhnﬁﬂmlmsbxpemﬂhuamﬂmsufnbomlsmnh:sfﬁﬂ

' m)nndahnmhnf:buullm&mchs(ZS—mzcm}.

As depicted in FIG, 5, thie woight pressurs sensar 30 is
installed woder the seat Tacing the air bag 18 that is in bs’
mnn—nﬂ:dinﬂ:e.prwuceafthamvmhm.typmﬂhmc_

ase.ng:rs'ﬂcoftheﬁnnlsu:lz Qbviohsly, themgy, the .
lqanhngsnfmcmmhmmagphmblcmmypaxsmger
seat, front or ey, fn 2 mator vobicle. . Spacifically, it is
prefecied that the nitacking g 362 utiach of the bottdm 42
nfihsm&mlfmd:huthnmnhmglugssbmmeumsf&
. attach o thi vehicledoar 44 gr the frune 46.0f the eedr 12,
althrugh- the weight presmins s:asnr&ﬁ-mzybemsu]lad.-
“upside down™ Eunhihntlh:gsmyzsmbdmllumu.
bmahm.thmmmemm
thot-the weight of u scat *
omnﬁuwﬂlécpmﬁnmm ‘and accondingly comprass

id A0, ¥ast preferably, the aftaching Ing 36z is
mounted i the muhrufthnﬁcntnnmgashdobmnht (not

. showm),
40 The-flnid 40

serving 10, pressurze the imside aof the
eylindtc 32 may be any ffmid- ﬂmt!.ssubstmﬂz'ﬂ:y pog-
cotrasivs aad compatitile with the muiterisls of the weight. |
pressire perisn 30 contacied thereby, Proferably, a hydrilic
finid-is 'used to pressurize 'dis' cylinder 32, such es brake

ys fuid. Anoiher Sradiple of,z fnid, !h.ut.may e suiphly
. emgﬂnycdmﬂmcyhn;hrimludm.bmumlmﬂadin,,

antlﬁ'ccze 'Dwnﬁ.ﬁ'zlﬁnidptmmmtba-byﬁnﬁcr&!my
mhgndfpr:mns,mlhmsﬂ:nhmf
being. piven o matekal stpmgis &5 well 29 the desimd
mﬁmiruf the persi30, Hmva,itxscuntamphi:dthﬂ‘
the injtiel Fiudd. pressore will be -essehtiplly atmospherie
pressure ple the finid head.

RnfnmugbanktoHG.d the cylinger 32 s provided with
twuupcnm;mﬁsﬁmd-ﬁ}bﬂcndds afirstopening cnables

s one 10 hleed privisioe o, noeded fiord the cyfinder 32 tHmngh *
L elecrmnies 26 which in turn enibles 5

ablmdpmﬁﬂbimmnsutam(mtshmm) endhe
Gther oponing-52. provides fir Huldie, commualcation
‘etween the finid 4030 iha cylinder 32 su & pressire sgnear
5S4 Ttis unﬂustwd’tﬁnﬂhncyhndctﬂcou}d bspmﬁlbdat
Tevel mequired for operation
mﬂ:ﬂnsemm. thereby elimivating the seed for the
Bloed port 50, .
Tlinpr&sstmamsurﬂhnsas:&palﬁprmamchthal
Eﬁﬂ:tedsﬂmﬁpmssmm&amlszthntmhighmur

¢5 equal to the sat point pressure, this mressuresensar 54 dirscts

ils associited weight switch 28 to closz, r campleting
the elecironic circuit 24 and cnobling the air bag 18 o
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5
doploy wpon vebicular fmpact. The sef point presswe is
adfustable in some pressirs samuis 5416 comespond to
weights within. the tange of sbout 20 to 200 pounds;
however, some presstce sinears 54 an pro-set end eammot be
né]usmd Refersing @ FIG, G,ntapplnnvn:wofanadjﬂm
ahls pressuis sensar 54 depicts an adjusting dfal or serew 60
which may be-used- to adjest the sot-point pressies. Foi
example, one mey solect 2 set point ‘pressire that eome-
spomistaawmgfnofmﬁpmds, guch that thy air bag 18

wonld énly b activazed for pétsons weighing at least 100°

pommds: Prefesably, the sel pressure-corrcspbnds fo az ocon-
pamwnghtmlhmﬂzormgepﬂnbumimolmpounds,md
mozst prefecably to a weight of about 50 ponngds, correspemd-
ing to the, weight of 2 child old enonsh ‘to wiffistapd the
xmpnctofmmﬁmgmhng

Ths PressuTe ECas0r ‘54 employed it the p:acﬁce aftb:
invention is nat Kmited tn anyparnmlnrtypo af meckhnism,
salaugus!h.oscnsarﬂumpahlsufpmv:dmgnignalm
closa lhnwmghtmtnhZSuponmnsmc apccssumnqnﬂmg

6

mpau.mbmd@m&um m electiomic weight- |
sensing device” would wlmost fustantamacualy direct the

" weight switch to close, thereby. d:sublmg‘l.hu airbag18 when

10

or exveeding it own se! prossury, Pressure sansars 54 am 20

cominersinlly availible with thoir assboiated weight
switches. 28,

Tbcpms::mmﬁ:scunuccmﬂtothcvmdazm
mﬂmsﬂamuhmﬁmacﬁns&dm&m
syster betwnan the seisor 54 'and the vesse] 32 Although
thé' inventipe. Is ot o) linmited, {145 conmplaisd. that a-
T-shapadﬁxhngS(mumdtug:md.tbnpm&mmmrﬂ
mthcvusdarcyﬂndcraz,vdﬂxtha'l‘-shapndﬁmnghwing
threaded ends 56a, b Prefessbly, the tipeaded end 56z, .
whichsudghi:ﬂg]ishﬁuudﬂdmasssb,c,smnwbd
tnrthnpmasmsemo:ﬂ The trsaded ends 568, forminig,
mnmqulheﬂ“mmpwhv:l}ihpmd:dmaﬁmt
coduit S8 caunested 1o the ‘bpéding S2-and folo = second
cemdiit serving as » fidd mgnchnnpnrtﬂ firio the cylinder .
32, Tn this: fhishion, the prodsure. sepsor 54, is, pluded; in
pmmmmmnmmth:ﬂmddﬂmmcylmdun

The fluid injection port €25 oty 10 fnitially chirge
the vessel 32 with fuid 40angd 40 add Hid 0k peededin the
practice of the inventita, Prefstably, the foid mjct:tmu
2 shrires acesss (specificalty, opadfing 52 to the fmid:
thevaqszwﬂhxbapmm;onsu:&hiﬂ: Lbe'uscof'-’l
T-itting. Howtwera lhurmpumg(nutshm) imthe vessel
32 may be pmv:riud that-is dedicdted to the fidid fnjccﬂon.
purl 62,

‘I'huwnig,htpm;smtsmsutSﬂnsdmcdbod abm:s
therefrs responsive, 1y the weight. of the. ssat occupst, Tn
opesatinn, 3 petsor siifing n st 12 pushes the ram 34 into

?5

42, In comparisan, ‘sn

needed most. A hydranlo-weight sensing device in accor-

. dence with ﬁmprad:u:e nfthainmmm docs not evoke sich

Conperns:
The prseﬂhydrmhn—wcightmngdcmmcmmnm
slowly ind delibarataly to chanigrs it pressuis on the seal 12
Specifleally, mnmmmnppmﬁma!ﬂy thrae-secnuﬂdarny
betwesn this actoal.ocenrmence of a pressine chmge agunst
th seat 12 wod the Astestion of the presinre change by the
sensar 54, Innmermrds.lhnﬁmddllmsidnbn
cylinder 32 docs not Immediately da in responss
ma&mmmgnmﬂamﬂbﬂh@mhﬂﬁam
bag “typicaily deploys in ons
twelve. thummds(%ﬁ:,wo) of 2 gecand; Ths, the hydraitic
syncmuflhwpmscutmuﬁomssxfnmmdsdﬁompmm-
tifely deectivating thesic bag 18 inthe syent, 0., 18 adult
m!mpmmmtofﬁmwm&mngmmﬂmﬁm
is an jmpoveimant over electrical weight-sonslng, devices,
which conld concefvably maét 10 szat pressmee quickly
muughmprummlydcmmxhombaglsbnﬁmm
déplnyment in the event of vphicular fmpact.,
Asdap;du&miﬂﬁ.,? coBtitl slecirdnics 26 is prefembly
mnncr.tndmsdmsm!h 2 velticls operator display 64 for
ihe vlifths oparator teganding whather the air bag
mmmued.'lhsvehmlaopcmmrdzsphyﬂmybc
meiniled on the yehizls dashiboard 20, An overids switchi 66
aln sy bo provided 1o perinit the vehicle, opetator to

i pveiTids, the ‘occupant-wsight Switch 28 sn that the airbag

40

Systamunnheralwiysennbhdnrdinnh]sdmgmﬂlcsnflhc
wmghiofihe ooctpant.

'n:aprcsmlmbugsystcm i mﬂyhnmsta]lndm .1
wvelifcle at the time ufungmal‘mann&m,orlsmnﬁa‘-
mm:katmry'kmmusily:mp]nmnnmdmﬂmhuvﬂy :
mrpemnmmmmﬂncmemnfmb@mﬂm .

JpofEction. nfp:munsufsuﬁi:mmsmﬂ and weight to sxialy
wilhstsnd

their deployment fores
'Ihls,lhbreﬁnsbotndmdosadhmmaypmmsmd&
meﬁndu:hydrmhmﬂymnnmngthnammn .of vehiew..
* lag it Bags. in scodrdance with the weight of, vehicle'

+ beoupnnis, It will bt readily apparent fo-thgsa GKillkd-ia the

45jnveum ard &0 guch changey’ and modifications arecone .
" gldored in: Full within fue scape of the iimvention s defined by
.ihs ag

&nwummmﬁmd.pmmm The -

pressure;sensar 54 registers the finid pressorb and; i the (g
. ﬂmdpressmc oumc:dsjfs‘satpme. thepressurs
mmﬁiwﬂmmﬂwczgﬁlmzswdﬁa thageby |
campleling_ the - eléctrimic cinmilt 24, nﬂnwmgcumn.tm
flow, and amnngthcmbnai&tfmdgmssumplm,dnn

prt. thet “Varipus' changs .and :mdiﬁuaﬁuns of an ohvions
n:unmzybcmadcwﬂm.tdzpamgﬁnm fhe spirit.of the

dmms '
Wa elaiin:

1 A wolglt pressume sensar.device for contmilicg the
oparafion Iaf an. air bag, Fysten for mse in Autopptive

) vnﬁdm,qaﬂmbsgmnmmmpxmngmmbngm—

fionigd withiin a vehicle- oppasite d gredeiermined vebicle
seat pos:tu'm, gaid air.bag being coupled to-jnflatiod means
ss:twatcd‘hy contrpl wreand fof deploying tb:. Hir.bag in the

1hé rain 34 by the cotupant It laws thim &::sﬂp:gmsmcmll:a 5., tent: u{m:h:nlz rtpast, siid devics comprising .

gressure ssnzor 54, the wWeight swilch 28 wilf remidn opea,
the slectranic circuit 24 ‘will notbe complsted, end the eit’
lnglswﬁlmmﬁmcuvam&

'mamofahydnuhcwpgﬁ[-sannhgdwmmma
presenl fnvention. affers an Imporctant advaatage aver
c.lu:tmmrfm wuglﬁosenmng sysiems, sach as. d1s-
closed By Meister' et al. in US. Pat No. 5:570,008, In &
system 4 which the setsors detect and transmit
weight disages bome bry the sept 12 tsing elacteial sigmals,
sich chinges arp- trensmiffed almost*Hstintandouely.
Thezelors, if the dopypant of seat 12 should nomentarfly
erine or b lifted froes B seat 12, such &6 prinr to vehicle

.

65

(a)ummmiblnmgam connccfndwsmdveh;dcsw.for
:eg:rstnnngawdgjﬂgmmaemlcd—ons:ﬂml,mﬂ
compressitile metns inclidipg » vescl mnmtung ]

ftuid rdeptod b Bow in Tesponse to said welght pres- -
sure exerted on said seat;

(b)smsu': means civpled 0. mdwmpressiblu means for
‘sapiing said- “weight pressitre registered by aaid com-
pressible memns With sfeenes 4o 2 predsiermisied,
pr:mmpatngsnﬂpreddermmndpmm seq:bmr.
being adiustable; 2ad

{c) swilch means to said semsor means for
enabling seid air bag systom when said weight pressre

Eiled.11/03/11 Rage 12 of-14
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sensed pry said sonsor means is g Jeast equal to said:

predétecinined pressies, sttpoint,
lAwughrpresmmsmnrdmﬁnscpmmnmgtbc
operetion of an mir-bag system for use in :mnmutwp
vehicles, seld afr beg system comprising an air beg posi-
tiop=d wifiin a veiticle oppite 4 predetermined vehicle
geat position, g23d air bag being coupled 1o infiation means
activated by control means fpr deploying the i bag in I.hr.
event of velicls i impac, said dovice comprising:
{a) mmprcssih]c means connected 46 sxid vehicla seat far
ipgistedng & weiglt pressure exeried on suid seat, smid
-wmpmmihlc means inclnding 2 ram and cylidar

combinaten, sm'ﬁmmpmssihln mesps including & vese -

sulmmdmnga‘ﬁmdadnpmdtoﬁuwm iesponsa’to said
‘weight pressure exentéd on sald souti

(bjsmmcnnsmnpisdbsaiﬂmmpmaﬂ:le maans for
 sensing waid wughL resgure rogistered by said com-
pressible ‘mesns” with referencs to a1 predetermined
adinstabls pressure setpoint; &nd

{c) switch ‘mieans céupled to, paid sensor- mears for
 enmblinyg 5aid pir Hag system when said weight pregiure
scnsadbysafds:nsurmnms:sukunqmltn s5id
predsteymined pressute satpoint. :

a8 mcdmmnfcla.unz,ﬁuﬂmmdndmgaveﬁch

npcminr:ﬁs;ﬂzyfnxiudiunngwh:&msmd inflifion megns
activated,

%'Ibednmniu}mmz frther incindlng & madual

averrite swiith o enabls suid'atr bag system mdepcndt.nr.ly'

ofsa:diwniglﬂpmsmscnsud by sald gensor means, -
5. The davice uf claim 2, whorain there is a predélerminad
timn daloy-botween the remaval ofsaﬁwﬁgmyrum

extrisd on siid scat and said Switch means retorniny said g’

, bngﬂsystum to 1t¢ pre-ennbled stata,

6.1 The devics ufdmz,whamsxidwmpremih]a
&Jcms'cuhmstsufammmﬂ.cyhndx vombindtion; sdid
cybnd:buﬂain{'ngnbydxmmcﬁmdhmg 2 progeure; il -
Tam-bejfing in contect, with said fiuld. ol belng eapable af
hmgpﬂah:dbysaidvymgi:tm cicrled on safd seat,

thareby, fncreesc said fidd preseure; said sensor Theans
bemgtﬂﬁmsﬁdcemmmnaﬂunwﬂrmﬂﬂmd-msxﬂasmd
cylinder vin.q conrduil counected thareto, sid sensor means.
baingmpabh of sensitg suid finid pressure, comparing siid
ﬂmdpmsmntumiﬂpmdstmmedyr&mse@umtmd
msmngamtmlsmlbased tpan sxid comparison; auti
wherein guid devies frriber, fucludes vehidle - npennur
dfsp}hg far intifeating wiether gaid inflation :megns. s
a.cthaIad. andummﬁ.xiuvcmd.cswd:mcmblssudm

bag sysism mﬁq:andmﬂy of saﬂwaighr.pmsmm senszd by,

- saﬂsmsormnﬂ::, lbcsuisapwdnlcrmmed-ﬁm
dﬂuyhatsvem mmvucfsuﬂwugiupmnm
- msmdsmtmdwdﬂcmmmnsmmgaﬁm]m

sxgmlbnsod*ﬂponmd_mmpmsnn .
7. A welght 'pressure. kentor. devige for ‘contmlling the

opmnhmafznmhagsymmﬁ:rusummmmﬂuw_

vehitles, sfid.air bog 'sysiem: comprising an: air beg posj-

tlonedwitidn & volticls gpposite.z predetermined velicle.

seatposltmn, suid air bug being coupled 1o inflation mpans

activirted by control mezns. for deploying the ait bag fi the

evpnd of vehice impact; saich devich comprising:
(2).compressible means conmocted to said vebicle scat for

oumpressibia means inchiding @ rap zad, cyhndu'
cnmbmannu,sdidcyhndsrqmrz;inmgaﬂmdh

gmum,saﬂmmbﬁmgmmnmdwrthsudﬁmﬂmﬂ'.
bumc@whofb%p@ﬁbywdmm rRsEHE
exorted od said seat o mmbymamsemriﬁnid
prnsum,mdluwmpm:sibh menps inclnding a vessel

15

25

a5

coptfed

P
registering x weight prossure exeried omsaid seud, g

8

muimngaﬁ;nﬂadzpwdtuﬂdwmrespunsemsud
waight pressire axertad on said seat;
(b) sensor means conpled 1nsaidmpﬁm'blamemﬁ:r
seasing said welght pressume regisisred by said comr
] pressble means with mference to & prodelermined
prossmre setpoint, ssid seosor moans being in fuidie
commmnieatinn with seid fuid inside said cylinder viz
a condfuit connected {harete, srid sonsar mrsans being
cipabls of sanslng said fhuid prdssims, comparing said
fiuir-pressure to seild predetsronined- pressure saipoint
mdmsmgammlmﬂhasedmsmmmyad-
sop and

(c) swilch mnunsmuplr.d tosnﬂseasarmmnsfm
mahlmgsmﬂmbngsysmmwhensaﬂmighnprm
sensed by seid scnsor means ia at least equal to sid
ptadatnrm.{nedpm;sumscrpmm.

B A.vmghtpmsum seniser device for cantm]!mgthu
apemtion of an i bag system for use it - Exomotive
vehicles, said mhagsystcmcumpnsmganarhagpcﬁ-
® tigged willin 2 vehicls ‘opposite & predeteynrined. vehicla
smlpasﬂcn.smﬂmblgbmgm@hdtamﬂmonmns.
activited by mnhulmeam[urde_nluymg!hemrbngmth:
mofvehsdnmpmt,sniﬂdwmcumpnsng

(#f ompressible means cometted to said vehick: seat for
ragstf!m:gx weight pressare exéeidd on said scat, sxid

ineans mc‘ipdmg v:ssal contriming =
ﬁmﬁzdzp&dhﬁawmrmpms&hmdwmgmpm-
‘a'n:e exeriod on shid ssat;

{b) senisor memns canpled io s3id conpressible meens five
mnﬂngm;dwnightprﬁsmmgm’tumdbysuﬂmm-
“pressible Mmeans, with referencs o @ predetermined
adjustable gresturs sctpumt, sxid predeterminsd djust-
' able presetrs Betpomat comesponding to; an “gectpant
wmgi:tmﬂ:mthcnn.ge-ofﬂ?mdlﬂﬂpumdﬁ*md .

(“9 switch, meann couplad o Lt sesor mans for-

'Bhngsmd airbag system wh:nsmdwmghlprcsaua
scnssdbys sgmsar tnearts is At lesst equal to sald
pmdnf&umntdad;n.dablcprﬁmsc&gmt. .

9, A weight pressime sansor davico for ucmmllmg the

upcrmonofmurbmsystnmfnrusc‘m automotive

, faid ait bag systedn, mpmmgmurbaggcﬂ—
ticitied Wtkdn & vahicke oppesiic 4, prédetspmined behidle
sent position] safdl 4irbag heing roupled to liflation means

30

40

45" botivated By nantd,m:msﬁ:rdqﬂnymgthe mrtuginﬂm

mmurw.hmbmpmt. said dnmmmpmn;

&) mmpressible means comeetad thdrid vehicls seaf-for
mgsmgamlghlpmmmmansﬁdmm
compresahls means inchiding. Y ve¢se]l contatning 4
+ fuid adupted t flow in i 10 said weightpres-
mmnﬁm@dmt,suﬂﬂxhdb&mghyﬂnm
Huid;

(b)smmmsmnpiadmmdcomprmbhmgmfar

. snnsmg saidmghtpmmgxl:mdbysndwm—

. means with reférencs o 2 predeterminkd
aﬂjim&bla pressarp setpaint; amd

{c) sva.;:hmhmmhdmsudmmems Enr
enabliing swid'nir g systein when said weight pressitm

. mnmdbysudmmemmulqasrcqulwsad
pmd:tcumuadadjumbbmsetme

'10. & weight pressire sonsor device for confrolling the
npumuonnfauwbag%ﬂnﬁ:rmemanﬁamam

veliicles, said air bag, sysiem comprising +n air Hag posi-
tioned witihy 3 vehicle oppasite  predetstmined piftsisble

&s velttle seat pcsﬂmn,md.mbagbmngmnplndm infiation
mcmaﬂivmdhyumm meas for deploying (he ait bag
in the event of vehicie imgact,m:ddewucmmpas[ug'

= .

55
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(a)mmpimﬂ:hmunsmnn-dodtusndvuhidnamfnr (&) 2, switch conngeted ig said pressure sensar for peceiv-

registading 8 weight-pressure exerted on'said seht; 5ald
- compressible .means including .o vessel. containing &
- fluid adanted to fow in sponse.to s:ud weight pres~

m-gsnidcnmmlmgnal.sudswnch‘bemgmnumdm
sotieg-wifl s2id control electronizs, said contral signal.
direeting said switch to closs-emch that said electrical

. src exeried on s2id seafy 5 sigal is received by the control dlectrontcs and said air
(b) senRor.maans coupled-to said cumprpasﬂ:]n means for bag is activated. .
Rv-ﬁngsudwughtgmmmgmmvdhyﬂiﬂmm 1Z."The dovies of claim 1, wherein there is a'predesor
pressitle monns witlr referencs to 2 predetmmmined mined time defny betercer fhe emove] of said weighl of an
adjustabls pressurg sathoint and, m:pantmsmﬂﬁnnipass:ug:rsent and b2id pressure
{c) swich meaps coigled to.said, sefisor means for 1 smsormsmgumnharmmolsignzi.
:nzbhﬂgsa:dwbtgsyatemmnsud?mghlprmu 13. A method for cpntrolling whether an’ an'bngfornsain
si;&md ty sg ﬁnaor fneans is af least equal to adld " anternbtive vahiclss s, activated besid epon vehicle oo,
predetermin ljustable, presSme. seipofnt, whereln welght, said afr bag beiog positoned within a vehicle
there {5 a predstermined wdfnstablo ime dalay betweéan .z;?sﬂ: o Fgﬁ,mb:gmhicjn sont position, aad ‘bamg
the wamoval of said weight pressure exceted oo said seat ¥ coupled to inflation means atiivaied by control mesms for
ansaid éWtchmeans retuming siid wif bag sysiem o oying sid air bg in the svent of vehidle fmpact, said
degloying ) impact,
ity pro-enubled statg, said predetermiied adjustable meﬂmnﬁ
time delay belng at lesst dne pocond.
ﬁ.Anmbagsystnmfnrnminmwmvnwmdbs,saﬂ. (a)macﬁngwummﬁbkmmhmﬁ%&hmﬂﬁx
mir bag sysiem inclnding dn air bag phsitimed within 2 2 registeringa Weight pressure exeriad o said seat, sild

whdeagpmuﬁummngermmwmm mn:_pmssfblamumnrlndmg;msalmmmmgn
mnmdvnmmlmlhuMmﬁmbag ﬂmdaﬂw&crhﬂuwmmpnnsummdwughtyms-.
upon receiptaf sy glectded] signal from. a powér stutce such sure ‘exerted on sald sealy

that giid air bag inflates i the event of ve t:J:ixzx;m:t.sau:1_,'ms * (b) sensing snid weight pressure with rcferenco tg '
sir bag sysiem further including 8, woight. prossum seisor pmﬂuminedaﬁ,;usmblepmmpummmg asen-

devics to Eﬂsﬂa;éfﬂmw"@ﬂlﬂf;;b:ﬁfm of said"frunt sor-miosns conpled to, s6id compressible, means for
pEssemger 55 cantro} =] T Ml@lﬂ@ﬂ nsing said weight pressure registered by sald.com-
Is teceived bY s2id comtrol eiemmbased-nponsmd ;BMEM%-L& o '

weight, said Weight presmure sansor Heyice ComprSing:

(2} = cylindrieal veassl.conlathing bydsaatic finid e (c} ing.8afd air bag fystem, when said weight pres.

bxvmm&wﬂlmdmmd,m:dmﬂdaﬁmngaﬂmt
opeping-ia the vcssel,saidhydmuhc‘ﬁmd ‘having a .
pmm‘.'..

O:)a.mminmnmﬂwiﬂzsudhyérauﬁcﬂmﬂ,mulnm as

exitading G o gubstantlally Hnear fashiop fmm gatd
ﬁrﬁdmmmndamdm'm = point un‘rsv’d:smd
vessel, whmamsaid Jom'ds mguhla:ﬂfbamgpxsbsd
agmnstsazi‘ﬁmd mutmhythnwaagméfdmdnmpmt

ofiheﬁmtpasa:ngcrmt, lhembyiummngsmﬂxnd 40

rassue;
{5 apm‘.ﬂmmmﬁmﬂnmmicmnnwiﬂuud
hytdrmlic:

summedbysndmsarmm:snbastequalh
il precétemnined adfustablé pressure getpoint.
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