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EXCESSI VE EXTERNAL MAGNETI C FI ELD PROTECTI ON Cl RCUI TRY BACKGROUND OF THE
| NVENTI ONwdF1glesisoof t he | nvention The present invention | PqQevsonabdsy
directed to the field of air bag depl oynent systens. Mre specifically,
the present invention is directed to an autonmatic air bag depl oynent
system which includes circuitry for preventing an accidental triggering of
the air bag deploynent system upon the occurrence of an excessive external

magnetic field. Descript M@@fg&iﬁ%ﬁﬁ& Air bag depl oynment systens

are generally very well k reved trenendous conmerci al
success in the autonpbil e industr i f.ar. front passengers in
an autonobi | e are stdRdBAG H Xﬂ]ﬂﬁ%ﬁﬁﬁé@mx #{%GQ qgghout the world and
many cars are nowMyGNIHEE EW&%TE&EJ&Ng s well. More
recently, air bag protection systens have been considered for use in
transport aircraft. Conventional air bag depl oynent systens may include one

or nore Hall effect nBAGKGROINDOBTHE ENVENTION i n accel eroneters to
determ ne when an air bag should be deployed in order to prevent injury to

000“%@¥§oﬁﬂ@h§§gxﬂio§1°' lision. The acceleroneters are used to detect

extr api d accel eration which is associated with a collision. Wen

such an nt is.de ed, : i bgkore the
e'rﬁ%%rgfen[t h@eﬁﬁ& d rgie%%}aé}ﬁ?]?éc%@ tb Q?ﬂg%‘f‘a}f%aé hé‘}l)l@j'rﬁeﬂl%gst

occupants I'nte aces o aut onobil e. There are a w de
variety of ways_in which an accel et r.s em. [ nt ed.
Conv F%?Pé\fgﬁ%c?g%éﬁ%p’f‘?é?ﬁ HRSPERP ngEg‘ﬁ foe%lf X%rél%?é‘fgiﬁgbég%? %%Aeg’?esone type.

system which includes circuitry for preventing an accidental triggering of the air bag

deployment system upon the occurrence of an excessive external magnetic field.

Description of the Related Art:

Air bag deployment systems are generally very well known and have achieved
tremendous commercial success in the automobile industry. Air bags for the front passengers
in an automobile are standard equipment on most cars throughout the world and many cars
are now equipped with side impact air bags as well. More recently, air bag protection
systems have been considered for use in transport aircraft.

Conventional air bag deployment systems may include one or more Hall effect
magnetic sensors which are used in accelerometers to determine when an air bag should be
deployed in order to prevent injury to occupants during a collision. The accelerometers are
used to detect extremely rapid acceleration which is associated with a collision. When such
an event is detected, the system then deploys the air bag before the occupants impact the
interior surfaces of the automobile.

There are a wide variety of ways in which an accelerometer system can be

implemented. Conventional systems may employ Hall effect magnetic sensors of some type.
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PCT/ US01/ 07845 -2 In such a system the Hall effect sensor senses a

vari at i onwiowiaesmgnetic field which, due to the known arrrormgesmentsssf t he
Hal | effect sensor with respect to other structures, signifies a rapid
accel eration of the system Wen the.system detects such an accel erati on,

it generates an electric signal which is used to trigger deploynent of one

or MRy €@ d #@f&im&ﬁﬁu Rreh e edoBed D1ORR1EN 154 hdgn@itAetdrvihich, diato t here is
no provi sio or preventing accidental deploynent of the air bag upon the

OCC“.rﬂgfﬁ Co&ﬁﬁ%l’ﬁ%lngteﬁ])éﬁf(gfﬁtlg flﬁlzﬁf&ft@ so%%%%fect fhioRlef strddn®s, isfori fidten

not wi air ba ynment systens are subjected to a

wi de variety of external magnetic fields froma |ar nu i.fferent
Sour cBBd amisleralieol B ey Sibeidgustee refo e Prai-aa L Rt |
typical environnment in which air bag systens are eano ed include magnetic
fiel dm ajetrir sigeal hiclelsaised todrigesisiepioy msshefsicon Margals | agshe magnetic field
of the earth, as well as nunerous other sources. Al though the stronger
magnet i ¢ fosd pidbldhaivittieseexisting dystepsdativ theteis np provagen fumreHentng
triggering a Hall effect accel eroneter are generated by el ectrical

curr %Eﬁlent%{‘@ep‘f%cﬁ{tfofﬁ{e 2@fbagtupen ticadcdarréncenf ah kx@bdies extagalehagneticel d
sources coul d al’so trigger such an event. Because the air bag depl oynent

SySt e 8l ,URAN, bl B5 HP 1ncSS0SRK S e deplopRE] Bl bt iomr €

magn el _ are not associated with an inpact event could
oCour i AP oo PRty 0 psa o PR o “The WY “Dag”
hat vesigl osacnsie Relsilyt PEGTSERAHEF SPION CETPHRg! T e agy tee Skief on the
i npact between the occupants and e e
are employed include magnetic fields generated by electric power transmission lines, the
magnetic field of the earth, as well as numerous other sources.
Although the stronger magnetic fields that are more likely candidates for accidentally
triggering a Hall effect accelerometer are generated by electrical currents, the sum effect of
the fields from all other magnetic field sources could also trigger such an event. Because the
air bag deployment systems rely upon Hall effect sensors, it is possible that one or more
magnetic fields which are not associated with an impact event could inadvertently trigger an
automatic air bag deployment system.
Injury could occur as a result of inadvertent deployment. The deployment of an air
bag due to the fact that the deployment of an air bag is a very rapid event fhat requires
extremely fast expansion of the bag in order to cushion the impact between the occupants and

the internal surfaces of the passenger compartment. Therefore it is apparent that inadvertent

deployment of the bag should be avoided.
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the internal surfaces of the passenger conpartnent. Therefore it is
apparent that inadvertent deploynent of the bag shoul d be avoi ded.

SUBSTI TUTWBHEEI40¢ RULE 26) WO 01/ 068402 PCT/ US01/ 07845 - Pdmusenaessst o
prevent inadvertent deploynment of the air bags, the Hall effect sensors are
conventionally located within a nmagnetic field shielding structure or

housi ng. However, because the magnetic shield material is not inpervious

to magnet ijg ogcie? kS revEi QR #H: dKSIbymenhtlof thesais bads| the ORlli dffeet dehadrs ke syst em
coul d be inadvertently deployed if the systemwere to encounter a nagnetic

field of sufficient ' . I: r ©em for

pr eveRtY ogﬂ!lyafco(g?tgg %%FH %xglgg%ey%gﬁda%l#\&gﬁl‘égzirrﬁ@%geéor&%gﬁﬂ?‘ﬁgogfgiiF rence of an
excessive external pagnetic field. As.detailed be [ s of the
o os dResapHIe BRI TaOERAa s e RRd R Rl TS BRI S, P

O her objects and advantages of the present invention will be apparent in
| i ghtis etill persitlothabthiesystanenald\pedpfiveren Wlﬁégéﬁgﬁﬂs@ﬁn 8F%'Re Preferred
Enbodi ments. Summary: The present invention is directed to an air bag

depl aypBRitersymhemtichiethof sufficiche snagoitndsui Theye fserrprtieminary whemal¥i dent al
depl oynent of the air bag during exposure of the systemto an excessive

ext erfalenfiBgagbb&addiall @plobment dfiansir tageaipen tedbeaharte vEat exdestinve  syst em
the systemincludes an accel eroneter conprised of first and second Hall

effec terﬁﬁ%%niﬁﬁc g@i‘ﬁ: CRSIMeG BeRWE 1RSE PGS F tHM frésehplibRmthadet ect i on
TFryro e dep

Ci rcui oynent system These are the sensors which woul d
normal |y trigger depl oyment . of .the.aj - Lesidsan of an
accel ¥f° ‘ioin%?nt%g € %’8??‘?18%3?1? HEGAPE %r&:b£hFE§gJ§ 8%%%@ gmgwe%%gscgﬁveﬁt Ponal |y

I ted wthi tic fi | el.di g | ‘
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Preferred Embodiments.

Summary:

The present invention is directed to an air bag deployinent system which includes
circuitry for preventing the accidental deployment of the air bag during exposure of the
system to an excessive external magnetic field. In a first preferred embodiment of the
system, the system includes an accelerometer comprised of first and second Hall effect
magnetic devices which are associated with the impact detection circuitry of the deployment
system. These are the sensors which would normally trigger deployment of the air bag
system upon detection of an acceleration of sufficient magnitude. The sensors are
conventionally located within a magnetic field shielding structure or housing in order to limit
the potential for accidental triggering of the automatic deployment system.

During typical operation, these accelerometers sense motion of an object which alters

a magnetic field. The sensed magnetic field is thus used in determining the presence of an
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the potential for accidental triggering of the automatic depl oynent system
During typical operation, these accel eroneters sense notion of an object

whi ch al t ewso1/oas4vagneti c field. The sensed magnetic fiel drea/udws7sdsed in
determ ning the presence of an SUBSTI TUTE SHEET (RULE 26) WO 01/ 068402
PCT/ US01/ 07845 -4 acceleration whicl-is of sufficient nagnitude to require
depl oynent of the air bag in order to prevent injury to the occupants of a

vehi chg.elcgorPAMRAGESE SYRdi&TRlonithe: BHES8RL dep { oMt e bhgin brdet edes

circuitry which senses external magnetic fields. This sensing circuitry

may be caonprised of on recafdditional Hall effect magnetic
sensopg?ﬁﬁﬁgﬁu%.%ﬁFékglﬁﬁ&ﬁggﬁg?g 'y outside the nagnetic shield that
contains t primary circuitry for triggerjd depl pynment. of .the air bag.
These. add tiiG Ry AcE AEUHS Ohily PareSRt HReE SR THoH RGN B i oL e,
The preferred external |ocation of the Hall effect magnetic sensors

ensur estetirhmaghetsefieldn sbis seusing citssitiyanay Ye ermprissed phengpraegadditignalany
significant external magnetic field. This is particularly inportant when

t he eXlatiroffct magineicisendorewhichase loeatsdipefaratdyn vhtgidethapnagreticsbigld thah an
accidental triggering of the air bag depl oynent nechanism Although it is

under shRQfhstepriRas dduRryHel rigetfife teplBanaitiof tteeisinl. Magsdwidamhbyed for
sensing the presence of an excessive external nmagnetic field, it is

desi r %Qx&s%rst 1111@# aRb bk §3led Wi hetrﬂ%n%ﬁ@ §1951|§1[ Tgl@ gﬁf’e?@l%cﬁéxt&h&lﬁ@éﬁi@h of

orientatrons to ensure that the systemw ccurately detect the presence
of an undesi exter.nal magnetic,field having. I i e

addi t itﬁ%ﬁﬁ Sgﬁ‘g&%gne ?Biﬂs%égﬁ%ﬂ%sutl‘%tJﬁe%SF%soés %&f%%‘%{eelﬁf%@ﬁitgﬂpﬁegérﬁggho| d

| evel to ensure that those nquetic fields which typically exist are not
of thefany pigeificant rigAtlagectGlitldsult in disabling of the air bag

depl oyment system Furthernore, once an excessive external magnetic field
has been This is particularly important when the external magnetic field may be sufficiently

high to result in an accidental triggering of the air bag deployment mechanism. Although it
is understood that a single Hall effect magnetic sensor may be employed for sensing the
presence of an excessive external magnetic field, it is desirable that at least two of the sensors
be used at differeht orientations to ensure that the system will accurately detect the presence
of an undesired external magnetic field having any orientation. These additional sensors
provide an output with a sufficiently high threshold level to ensure that those magnetic fields
which typically exist are not of the sufficient magnitude to result in disabling of the air bag
deployment system. Furthermore, once an excessive external magnetic field has been
detected with this circuitry, the system will not be permanently disabled. (It will be totally
disabled only for a finite time). It will reset itself after a brief period of time in order to
ensure that the system is working should an actual collision take place.

A variety of different circuits may be employed for disabling the air bag triggering

circuit when such an excessive magnetic field is encountered. In a first preferred
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detected with this circuitry, the systemw ||l not be permanently disabl ed.
(I't will be totally disabled only for a finite tinme). It will reset itself
after a bwicedi/geemeod of tinme in order to ensure that the EyBT®Mrsswor ki ng
shoul d an actual collision take place. A variety of different circuits may
be enpl oyed for disabling the air bag-triggering circuit when such an
excessive magnetic field is encountered. In a first preferred SUBSTITUTE

SHEETe&EMiEﬁBg}h G QP RIARRRATIUSO £8iE8 4Ranged 16 BHREpMREAY didabR thé r CUi LTy

is conprise gi c ‘'gates arranged to appropriately disable the air bag

depl oynent .t r.i ggeri.ng nechani ' | qmagnetic
i ol dr e A B g R S e e e
first input fromthe output. of t tri ring circuyitr d a,second i nput
whi chForiesamie. ibe SHsEmm Be% FRRYAR, fkﬁPl gateg gﬂe“’[chégceb"éfstaﬁlﬁﬁi 1@%3‘?@8" r
non-inverted output fromthe external magnetic field sensing circuitry.

Thi s antpahefithe triggeiting cipuitry end  agcond énnyt Whigdy dersndingiuppr 6o EREORND gat e

will change states.only when a sufficiently high accel erati on has been

sens edithdrtbeaki invbrepoaseniaeertedfougput donethsiexteimal naghetexfiedd setdsingagnet i ¢
field. In an alternate enbodi nent, rather than logic circuitry, a sinple

SW t CRir8@%y DT hissRngbReR Al e thaf R RltEhAL Wutpul oM thBANIDgpetwillf the air
bag depl oyiment triggering circuit. The switch is used to cause an open

circu icflan%g @Pa'tés' 0912¥ Ak Q@lllﬁiicgzﬂ highecMihGon hisWeh Serdsb@WithBE: tBé presbiRe
rigger sl gna

depl oyre generating circuit to the actual air bag

deploy¥g$%¥&%§9 g%@ﬂg?g%§$%§%£§%iﬁaﬁn convention, the output fromthe

smﬁtcﬁ : _ 1 condition or a high condition through
Yol t age. as 19 40 gUsBREFIpoR M TRt 01 LB FPUOR G SRAGR B ST he si gnal
| ine does not inadvertently float to a |level which would result _in
depl oyorpruvidefant dpenaircuib figm e eutpwt efithapir bag deployment triggering circuit. The
switch is used to cause an open circuit condition on the signal line which travels from the air
bag deployment trigger signal generating circuit to the actual air bag deployment mechanism.
Depending upon convention, the output from the switch will be held either at a low condition
or a high condition through a resistor which is either connected to ground or a High logic
level voltage as is generally known in the art in order to ensure that the signal line does not
inadvertently float to a level which would result in deployment of the air bag. The external
magnetic field sensing circuitry is connected to the switch to open the switch when an
excessive magnetic field is present.
In yet another alternate embodiment of the present invention, the excessive external '
magnetic field sensing circuitry provides an interrupt signal to a microprocessor which

controls the actual air bag deployment system. Upon receipt of this interrupt signal, the air

bag deployment signal system will become disabled for a predetermined period of time. This
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magnetic field sensing circuitry is connected to the switch to open the
switch when an excessive magnetic field is present. In yet another

al t er nat ewentugmds4oent of the present invention, the excessirE/esonorsaal
magnetic field sensing circuitry provides an interrupt signal to a

m croprocessor which controls the agtual air bag depl oynent system Upon
recei pt of thi S interrupt signal, the air bag deploynent signal system
will £ehh & info Pk @ﬁ@érﬁfaﬁﬂl ﬁﬁg bR &t @dlyQhny tfixe® length erioWBSTI TUTE
SHEET ( LE 26) 01/ 068402 PCT/US01/07845 -6 dePIay may be progranmed
into tt% system and may be virtually any fixed I ength period of tine.

Bri ef scription of the Drawings: Figure 1 illustrates a first exenplary
enbodi t of the s teﬁtof t he present invention; Figure 2 illustrates an
exemlﬁ@%@&f—%@&—%‘—ﬁ?—esent i nvention that enpl oys conventi onal

logic circuitry, Figure 3 illustrates an_exenplary enbodi nent of the

pr esertigiraddHustetestahiEnst evemndyrs cabedimeahof thFlsl}ﬂ?@ Oﬁ the nresept BVEEIORh exenpl ary
enbodi ment of the present invention that enploys a m croprocessor.

Det ai |RigurBesitinstptésom extmphey BEnbédimerioiEndpsers mientifih that employ$ | ustrates a
first preferred enbodi nent of the air bag depl oynent inadvertent trigger
pr evendehPshtiohhldbbicrcircitlyeh i s shown general |y at 10. The systemincludes an
accel eration event detection circuit 12 and excessive external magnetic

fieldgq %rtllﬁsﬁrat%ﬁ exef! ﬁtrf’&ﬁt)bd:iﬂleﬁt’(ﬁﬂhe €4 RLERLARALEH tHatiéhplbds aBittke

exce55| externa magne 1c field sensor are each connected to the air

bag dePO ur%rﬁ‘almlst%artel: ee&'et@%l NS hg&ilﬁl@l}& théo‘gxc@séﬂt(?ﬂ\?elnt%n tifdt employs a

Microprocessor.

Detailed Description of the Preferred Embodiments:

Figure 1 illustrates a first preferred embodiment of the air bag deployment inadvertent
trigger prevention circuitry which is shown generally at 10. The system includes an
acceleration event detection circuit 12 and excessive external magnetic field sensor 14. The
acceleration event detection circuit 12 and the excessive external magnetic field sensor 14
are each connected to the air bag deployment triggering mechanism 16. Additionally, a
further connection may be made between the acceleration event detection circuit 12 and the
excessive external magnetic field sensor 14. These connections facilitate disabling the air
bag deployment triggering mechanism 16 or alternatively preventing the air bag deployment
triggering mechanism 16 from receiving a trigger signal. Alternatively, both disabling the air
bag deployment triggering mechanism 16 from receiving a trigger signal and preventing a
trigger signal from reaching the air bag deployment triggering mechanism 16 may be used.

More specific detail regarding operation of these elements is set forth below.
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further connection nmay be made between the accel eration event detection
circuit 12 and the excessive external magnetic field sensor 14. These
connect i ow® d1assdoet at e di sabling the air bag depl oynent tRATYEM0TSYS
mechani sm 16 or alternatively preventing the air bag deployment triggering
mechani sm 16 fromreceiving a trigger.signal. Alternatively, both disabling
the air bag deploynent triggering mechanism 16 fromreceiving a trigger

si gnal and ppnRY oGt ante&érﬁpﬁfy e?hlﬂia%heﬁtrdf%é Raekhiongvlidin @ig  bag
depl oynment tTtiggering mechanism'16 may be used. Morre specific detail

regardln erati JUTE SHEET
(RULE 5%5396 %noi/e 8@@%%%10%2%% %{%831?) 8& glz%éd bﬁgl%ﬁ&b{%éggi ﬁﬁ? gfgétcrt g g gn exenpl ary
enbodi nent of _th |nve tio erein the acce Ie a ent d ion

ci r cuideViess Lonfir %EQHmeOW?QEWH ﬂﬁn§e@HﬁbnﬁﬁP? ié?“’ éﬂ%?¥81 %@lces 22,
24 which are | ocated within an external nmagnetic shield Protectlon menber
26.  Dringgypigglioparatiopethese Il effastdeviegsisensempetian ofspiobiest wbisB ISR on of an
obj ect which alters a nagnetic field. The sensed magnetic field is thus
used inmgdetiefieldniThg stived pagsetinciieldfs thns ussd e Heteaninorg téprskenics ofarf f i ci ent | y
high to nmerit deploynent of the air bag. The advanced system of the

pr esengcdldest WaRrhfiy sdfiglenil BigH 46 fefif dEpIGRAEIT\OE tiRdiEbdgal Theagnaiced fiel d
sensor 28. This sensing circuitry 28 nay be conprised of one or nore

addi ti 2&% %7[*"{}1114 r@gécn?ﬁfvenﬁﬁgﬁlﬁgle nSIGASSexXMIER &ind] (?&%h@cﬂ: mgkaisap! y

outsi d netic s ou5|ng 26 that contains the primry
CIrCUI or Io of the a The e | ocati on

of thé I—lialrhll S@P?lagflfﬁ&g‘x?@ Ty Csog*pglsﬁ(ggfe%%euorrerg&g ha@lﬂ[l? ﬂégiedﬁls‘%%?or s Wil
accurately detect the presence npficant extern ] field
whi ch TeREIRHC FRoseIsvaeh gret ?qa&g*enrefo HQS« %&Iﬂéﬁgf’%@ﬁ Mpagaelg 1%%3°‘i‘%‘ﬁé€§ﬁ’&gnt of
an acceleration event. Although it is understood that a S|ngle Hal | effect
magnetdootagsiboprimay Gesuinpfosderloymentef desit hag. hearelamedapiag) location

of the Hall effect magnetic sensors 28 ensures that these sensors will accurately detect the
presence of any significant external magnetic field which could potentially trigger
deployment of the air bag independent of an acceleration event. Although it is understood
that a single Hall effect magnetic sensor may be employed for excessive external magnetic
field sensor 28, it is desirable that at least two sensors be used at different orientations to
ensure that the system will accurately detect the presence of an undesired external magnetic
field. The external magnetic shield sensors 28 provide an output with a sufficiently high
threshold level to ensure that ambient magnetic fields which typically exist are not of
sufficient magnitude to result in undesired suppression of the air bag deployment system. ﬂ
Thus, the output of the excessive external field sensor 28 will only change states if the field is
above the predetermined threshold level.

As noted, a variety of different circuits may be employed for disabling the air bag

triggering circuitry when such an excessive magnetic field is encountered. In one exemplary
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field sensor 28, it is desirable that at |east two sensors be used at
different orientations to ensure that the systemw || accurately detect
t he presewaeoioicsan undesired external magnetic field. Thecxuvsnna4s
magnetic shield sensors 28 provide an output with a sufficiently high
threshold | evel to ensure that anmbient magnetic fields which typically
exi st are not of sufficient magnitude to result in undesired suppression

of 1 h&n@%i?glﬁ%hg%liﬁﬁf%é Z,St:l}ﬂ? tR0m 20 Womp:Red 6P Rigic @ite 2herr@peassi ve

ext erna sensor W only change states if the field is above the
predet er m ned t.hreshol vel ; : ' hkheoent circuits
may b%ppé%fag %818 @Fq%f %15%? ‘2%5’@@”2?@%%3“%%%%‘3%%@9“ %:Iélc itry when such
an excessive magnetic field is encoyntered. ln_.one exenpl ar SUBSTI TUTE
SHEETEXCREILNE W&@W@%gﬁgz F%(:ﬂqgggi:/aﬁ?g%n n gBWo%&]?{%’ﬁ%m\éﬁ%n in Figure
2, the system 20 is conprised of a Iogjc_gate 29 arranged to E[opriately
di sabemplohe legicaltDozaist 33 which reqejvigy a i dnnws &oanths oUtve A @éﬁ%@ﬁ% W an
excessive external magnetic field. For exanple, as shown in Figure 2, the
syst esyerBeteiopl oyuit dndgi eadndihitgeiich, Z@pentdinghupoacenvadioa, Wilkka thenput from
t he out put of the acceleration event detection circuit and a second i nput

whi chi BeRESHACINYERH SRPUERIn: 81 exithid] chestifemabfstirriictd sasormarsehsover t ed
output fromthe external excessive magnetic field sensor or sensors 28.

hi 1L . o gl .
Thi s ‘g% i€ Q\ﬁ#;eﬁse&srgﬁ%aﬁ }tﬂ}eu\yfﬁmtcde'm{spﬁ? ?r:dfrpt'ﬂre tdRENE BRclifry $ARCha EeGlaAi@UI tTY

Wil | ange s hen a ciently high accel erati on has been

sensed jin _the ahsence af, an excessivel hi ter G dil el d.
DepenaMQHSAar o e Ao iR T e iR it AR o 3R BRGekivoll
connected to the output of the logic gate 29 in order to ensure that the
gat e bighypxtesnpd mpggets Helds Degenling iRpg conyentioged p%‘?ﬁ?i af p%ﬂ@%w%l KSIS%d. As
shown in Figure 3, in an alternate enbodinent, rather than logic circuitry,
a may be connected to the output of the logic gate 29 in order to ensure that the gate only

changes states to provide a trigger signal when desired.

As shown in Figure 3, in an alternate embodiment, rather than logic circuitry, a
simple switch may be used to provide an open circuit from the output of the acceleration
event detection circuit. For example, as shown in Figure 3, the system 30 may employ a
switch 34 which receives an input from the output of the acceleration event detection circuit
35 and a switch control signal is provided by the inverted or non-inverted output from the
external excessive magnetic field sensor or sensors 38. This will ensure that the ultimate
output from the triggering circuitry will change states only when a sufficiently high
acceleration has been sensed in the absence of an excessively high external magnetic field.

As shown in Figure 4, in an alternate embodiment, a microprocessor interrupt may be
used to prevent inadvertent triggering of the air bag deployment mechanism. In sucha
design, the system 40 employs a deployment system microprocessor 43 that is connected to

the excessive external magnetic field sensor 44. The excessive external magnetic field sensor
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sinple switch may be used to provide an open circuit fromthe output of the
acceleration event detection circuit. For exanple, as shown in Figure 3,

t he syst ewm@Ba/mesyp2enpl oy a switch 34 which receives an i muayusonons4she

out put of the acceleration event detection circuit 35 and a switch control
signal is provided by the inverted ap-non-inverted output fromthe

external excessive magnetic field sensor or sensors 38. This wll ensure

that Yhg,dd HreRie anQerH’df)t g‘lg&m A€ nlitropEREIsBEWRIChGHiUlA Ye Ploktanghehge st at es
only when a sufficiently high acceleration has been sensed in the absence

of an exees rggYo?n%’enPia@&e%ﬁtb%é o@g g&Hifled pilod: ofifin S é’iﬁu'cﬂ affb@yfie 4, in an

al t er Rat'& ssor |nterrupt may used to prevent

i nadvertent_triggerin e air .ha oyne an such a

desi gRcHHhelt é%/%lg B‘%Bl%ﬂdc}g%t tyo 8@& g"y Fﬁn s%?gp&el?ﬁ ?ﬂn&%{%ﬁf}@é@% Of 43 that is
connected to the excessive external magnetic field sensor 44.

exces reveniaceisiental denlgreentof on alr §ag FIGKABDBST WGIPE@FEEW’W%PE“?@‘)‘ VO

01/ 068402 PCT/US01/07845 -9 44 would provide an interrupt signal to the

M cr ofpepe@ddal inwohjtinctiwuivith peevpnitgy aimigeer signal frosveassindépthepntak of the air
bag for a predeterm ned period of tine when such an event occurs. It is

al so cRplogmehihechahfigt adin@hprelides@nbydimeins. coul d be combined in order to
prevent” acci dental deploynment of an air bag. For exanple, a m croprocessor

interrupt cqyl Qeseﬁﬁn%rﬂiﬁhxqg gquJ &t MWiaﬁBnWrﬁé&ﬁéa@%ﬁ@ tah @ Ghahgks ingger

si gnal fron1p ssing to the ac depl oynment nmechanismas in the previous
enbodi t The pr ent| A
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the invention be l[imted only by the SPIrIt and scope of the appended
¢l ai mgnvention be limited only by the spmt and scope of the appended claims.
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SUBSTI TUTE SHEET (RULE 26) WO 01/068402 PCT/US01/07845 -10 1| claim 1. A
nmet hod of controlling an air bag depl oynent system conprising the steps

of : sensi wg @nweeser nal magnetic field; and preventing thea@iusobags4s

depl oynment. system from deploying an air bag if the sensed nmagnetic field
is greater than a threshold value. 2j9-The nethod of claim1l1, wherein the
step of preventing conprises applying an output from an accel erati on event
detecEicggnpi rcuit to alogic gate with an output that is a trigger signal
for the deploynent system and wherein the logic gate will not change states

censing. an oxt ofhF tdgnerRolIEy af b Sl Bt RN b BPASHE IR RS | e

step of preventing conprises applying an output froman accel eration event
detect®fon circuit to a switch with an output that is a trigger signal for
t he depl oynent system and wherein the switch is opened if an excessive

ext er nal mmarb@ﬁﬂéa]dna@leaétﬁé@t@uiin said step of sensing an external
magnetic field. 4. The nmethod of claim1l, wherein the step of preventing
conpri ses pppleyiimgthanir mgtdeployfeninsysienefkae sieploginganarintdg ifthgnensed fiel d
sensor to a mcroprocessor that controls the deploynment system SUBSTI TUTE

SHEET i f3ubie BEM i¥Qc0kt 3084Q8rekold W30/ 07845 - 11

2. The method of claim 1, wherein the step of preventing comprises applying an
output from an acceleration event detection circuit to a logic gate with an output that is a
trigger signal for the deployment system and wherein the logic gate will not change states if
an excessive external magnetic field is detected in said step of sensing an external magnetic

field.

3. The method of claim 1, wherein the step of preventing comprises applying an
output from an acceleration event detection circuit to a switch with an output that is a trigger
signal for the deployment system and wherein the switch is opened if an excessive external

magnetic field is detected in said step of sensing an external magnetic field.
4. The method of claim 1, wherein the step of preventing comprises applying an

output from an excessive external magnetic field sensor to a microprocessor that controls the

deployment system.
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5. An air bag depl oynent system conprising: an external magnetic field
sensor; an acceleration event detection circuit; and an air bag depl oynent
trigger cwuowmidsg4onher ei n an out put fromthe external magnatdmusofiioedsd sensor
di sabl es the air bag deploynent trigger signal. 6. An air bag depl oynent
system conprising: an external magogtic field sensor; an acceleration
event detection circuit; and an air bag deploynent trigger circuit, wherein

an out put from %eaiﬁ?%%e?@gn{ﬁgﬁ%wn?cmﬁﬁrﬁi@:Sensor prevents an out put
el erati

signal fromthe acc n event detection circuit from changing states.

7. The air bag depl oynment tem of claim®6, wherein an output fromthe
ext er nal nﬁﬁﬁg?F@PV@%ﬁeK@%%%%?Sg%d an output fromthe accel eration event
detection circuit are copnected.tq a logic gate. 8. The air bag depl oynent
syst em of @RAFGRIBAIORRYERS CE*%’HOB&FE)‘BF domthe external magnetic field
sensor is a switch control signal and an output fromthe accel eration
event det eahiabrbag deploymentdriggericinguit, whereinen syipre omshpesterngimmagisfieT ( RULE
26)

field sensor disables the air bag deployment trigger signal.

6. An air bag deployment system comprising:

an external magnetic field sensor;

an acceleration event detection circuit; and

an air bag deployment trigger circuit, wherein an output from the external magnetic
field sensor prevents an output signal from the acceleration event detection circuit from
changing states.

7. The air bag deployment system of claim 6, wherein an output from the
external magnetic field sensor and an output from the acceleration event detection circuit are
connected to a logic gate.

8. The air bag deployment system of claim 6, wherein an output from the
external magnetic field sensor is a switch control signal and an output from the acceleration

event detection circuit is an input to the switch.
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