2 6 MAR 2007 WD 2005/030529 | NFLATABLE LAP BELT SAFETY BAG BACKGROUND OF
THE I NVENTION Field of the Invention The present invention relldi%® 1067 an

i nfl at abl v apshmisty saf ety bag. Particularly, the present invention is
directed to an inflatable lap belt safety bag which provides inproved safety
characteristics.  Descri FINFQD&'PABB%BAP@&E‘ETSAWB‘?{[%@ safety bags are known

inthe art: In some applications,. these safety bags -may -be connected to a

| ap belt and an inflation e for an inflatable |ap
belt- .safety bag. The safB @ﬁ()%%bﬁm%bl e through el ectronics
Whi ch- Ife ani nfl.ation activation systemto a decel efation sensor .
circui EEM%——”%Q%n a deceleration 'characteristic¢ of an inpact event
occurs, .a SI nal is sent to the activation;, system The activation system -
activates - 3Zhe preseeitinvsntion elaies ihacinflatabledap belasafely tog. Hartioudarly; dhe preseat
cushion for - the user in the even of an. inpact. Such cenventional nethods
and sygivensorgenekiabiey foame ibfeable olyaplttbotr sufety abags feddtio pyofides ihpeived isafitpnded
purpose. However, there are disadvantages to the known systems.

Speci f beghdidristich. he known syst'ems utilize what is essentially a single
chamber air bag that is inflated conpletely upon activation. . These si-ngle

chanbepegdr{ tl%ﬁg)n{{g[ao .glet cushioning for the entire body by i nf | ating: all at

once t~of the user. However, the inpact giving rise to the

flat ' head- on or .may .h t. Th '
e ot o IRt s ES el B iy e itégl%%é%péta‘?%né" mgaewayrom

of the user .does. not- adequately. protect against side:
be connected to a lap belt and an mﬂatmn source thereabout to prov1de for an mﬂatable lap belt

safety bag. The safety bags are generally operable through olectromcs which couple an inflation
activation system to a deceleratton sensor clrcultry Thus, wtten a deceleratlon charactensttc'of
an impact event occurs, a s1gnal is sent to the activation system. The acttvatton system actlvatos
an inflation sotlioe Which-inﬂatcs ; oe_té of air to provide a cushion for the u’sor in the evt:_nt of an
impaot. |

- Such conventional methods and systoms generally have been oonsidered 'saﬁsfoctory for
their intended purpose. However, there ore disadvantages to the known systems. Specifically,
the kvnown' systems utilize what is essorttially a singto .chémber air bag that is inflated c_orhi)letely'"
upon octivation. These single ch'ambe_r air bags provide cushioning for tho 'ontire body by
inflating all at once ditectly in front of the user. However, the impact giving rise to the inﬂation
may not oceur head—on or'may have some side component Tho typical single .cha.mbor air bag

that 1nﬂates all at once. directly in front of the user does not adequately protect agamst side

impact events. Although side air bags are available, a rnountmg system for such air bags may



i npact events. Although side air bags are available, a nounting system for
such air bags may 1 2 6 MAR 2007 WD 2005/ 030529 not be avail abl &0 MR8l a
need exi st§obihshb@a@rt for a single chanber air bag inflatable froma Ilap
belt that can provi de side inpact protection. SUMVARY OF THE | NVENTI ON The

pur POsg AL AR WEE, Pheda&id @%ﬁé‘&n'f Va?é]ﬁglgehé&hﬂaér a'ﬁeo%% -%Bkrhdlﬁﬁggﬁiby "

apparen from the descri ption t as wel | ear y
practi ggtg{? t he mﬁle 353 " Add ttLonaI advant ages of the i.nvention will -be
real iz HOH RV HE S Jnlpﬁ% HEPReds and systems particul'arly, point ed out .
inthe witten description and . clains hereof, as well as from the
appended draw ngs. To avercone the di'sadvantages of the prl_or art a uni que
| ap belt safety bag i-s provided.:. The saf ety bag according to preferred
enbodi nents of the present .»ldiybvi WHENAIONed in that it conprises
a lower portion secured to a |ap belt pI‘OXI mate an inflation source,, a

m ddl e sectrhepugisbe andpaitageCsf 18 préeaoindemtpnt will be senfeti inomnd bfRuwstii que
fol di ng sequence of the air bag into the lap belt housing. coupled wth the

shape ﬁfo S alagcggﬁen Hhavmms aS QT @5 Il bdiidaflddoBy &gsa&%n&ptﬁ@hﬁ@mdﬂ

|nflate e air bag I n such a hanner as to provide si | nfpact. protection or

ti o ) d

oo R Rl ER! 2T AhB AHEEE LR P e &bﬁfﬁh%%*ﬁo# ar@@asaew&o
the m ddle sectiqn and the m ddl e section and er, ‘se t|on | ded into
t he |0W1°§@§¥|Hﬁn E&n@ﬁ Ph B ¥G R feserargion; ppd. clabiB hesdt B W?aﬁ 1oy thgt es
to one side away:-fromthe inflation source, the nmiddle sectl on ,next i-nfl at.es
at apppmdndidﬁwnﬁ ri ght -angle to the | ower secti on, ~and the upper section
inflates | ast back towards

! - - To overcome the dlsadvantages of the pl‘lOl‘ art, a Junique lap belt safety bag is prov1ded

The safety bag accordmg o preferred embodzments of the present invention is characterized in
that it comprises a lower portion secured to a lap belt pro;umate an 1nﬂat10n sourclg, a mldd'ie'
: Seqfion and an upper .sect'idﬁ. Aécor‘dir_lg to.' the ihyent_ipn, the unique folding seciugnc’:e of fhe air"
bag into thé lép b‘c;lt housihg.coupléd w1th the shape pf tﬁe air bag provides a controlledp';nﬂation
sequence which-will inflate the dir bag in suéh a manner as to proyide side impact protectioﬁ or‘ a
‘combination of s.ide/frontal protec_:;cion, such as a 4;5" angled seat. A_ccordihg to the preferred
embodiménts, the ﬁpp_er-section" i.s.ft_)lded into the middle sectior.l and t'h.e middle =s,écti6n and
'upﬁér section are folded into the lower sect.ioﬁ. When the bag in.ﬂates,' the lower section first
inﬂates to one side away ﬁ"om the inflation sc'mrcer the middle se’cﬁon’ néxt inﬂates at
approx1mately a right angle to the lower sectmﬁ and the upper secﬁon inflates last back towards
the mﬂa’uon source, Upon inflation, the bag assumes approxamately a “C- shape ? It should be
.-understood that by “Cwshape,” both a forward “C” and a backwards “C” are meant, as, either

éhape will be assumed depending upon whether the bag inflates to the left or to the right. A



the inflation source. Upon inflation, the bag assunes approxi mtely a
"C-shape."” It should be understood that by "C-shape,"” both a f or GartdR" 47
and a backy@nrelsidsio are nmeant, as, either shape will be assunmed dependi ng
upon whether the bag inflates. to the left or to the right. A 2 2 5 MAR
2007 - ngﬁ@ﬁ&@z DfRhik FEr¥haRvaR: G@etidt pridk art"iCthas g @h@é%cdtbesiﬂlﬁnﬁés :
prior-Si is that this shape greatly sinplifies the deploynent of the .
| ap- be : el i Q0 St degdo o 2 .
e, QO DR Bp b1 e g ih dP43 R SELRASICD socBiEs Sy the

occupa woul rwse interfere wth the deploying air bag action.
The."C'-shape .air.__ b Jesi.qn. avei ds.t hi s;probl em .Anot her - pdi,nent af the
! hvent PERBRL srh B bl oSN PR RihahR i ng T R RE R . e " LRt b ag
The safety bag conprises a.lower section, ‘a mddle section and an upper . - °
sect i ohag é%gﬂ aveeds thpparolle®t j on is fol ded into the niddl e section and the
upper section and mddl-é section are folded into the |ower- section. The air
bag:is tHen Amothsedmbndimenh ef the isventjomisd lap balkt keuiptising ladoksipg abd bt inflatdlile’i s
to be understood that both the foregoing general description . and the -

f ol I owa¥ety tAe! dihkeaf-8ebay dapipres flctve xedhad widdld séttioniant andpgerisectiim khae
further explanation, of the invention- clainmed. The acconpanyl ng draw ngs,

V\/h- h H . ‘ P . ] L . ST . 4 '
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system.qf, the jnvention,. Together with the description, the.drann erve’
o0 e ralfsd i RS TEE ial °8R REbadts e PEe R 1B Mo parht iR R
DRAW NGS | ., . g C , |
" belt. . : . : : : . .
o - Itis to be understo}:’)r_d that both the foregoing general description and the fqilowing
detailed description are éxemplary and‘ are intended to provide ﬂnhér éxplanation.. of the
invention claimed.
. The accompanying drawings, which are incorporated in and constitute ‘part of this
'speciﬁcatibn, are included to illustrate and provide a further ﬁnderstandjng of the method and

_system of the invention. Together with ﬂie_ description, the drawings serve to explain the

. principles of the invention.

BRIEF DESCRIPTION-Q? TI—IE DRAWINGS .
‘.FIG. lisa fronf view of an a&r bag according to an embodiment of the i;llw.rt:eﬁtion.
FIG. 2A is a view of a pre-inflated air bag a;:cording to an f:mbodiment of tl';e' invention..
FIG. 2B is a view of a partially folded air bag at_:cording to an émbodim‘erét of the
| invention. | | |
.FIG. 2Cisa vie\;v of a further partially folded air bag according to .an ernbodiment. of the

invention.



FIG | is a front view of an air bag according to an enbodi nent ?f A%Eeﬁm
invention. FIG 2Ais a viewof a pre-inflated air bag according tE n2

enbodi nrentw@tbosshsosenvention. FIG 2B is a view of a partially folded air
bag according to an enbodi ment of the invention. FIG 2C is a view of a

[ venton 51648 VB80S (U BrR heRie | ar GpRRth RTte Bl . i
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an inmpact event. FIG 3B is another .view of the event depicted in FIG" 3A
FI G 4%38%0’633/1“@?#06?"?&% air bag according to-an enbodi ment. of the.invention

at an internedi-ate stage of aninpact event. . FIG 4B is another view of -
the event dEPGCIB anmth%lr@lemﬁthEle@ntE@pwtsdlraFI\G é4&.of an air bag according to
an enbodi rent of the invention at a further. -internmedi ate stage of an

i npact evenpiGFLE 1355vﬁe‘4‘w ¥ UnhGr ng aveodiing 16 avaRbodieRhC bethd hvEhiRn Ben F! G
6A is a view of an air -bag according to an enbodi nent of the invention at.a

final FIG 6B is another view of the event
depl ct e%&&%%ﬁ?%;@%e %’%%ﬂaﬁ%’%ﬁfssm PTI ON'OF THE PREFERRED EMBODI MENT

FIG. 4B is another view of the event depleted in FIG 4A..

FIG 5A is a view of an air bag accordlng to an embodlment of the invention at a further ‘_ .
i i_n_.t-ennedrlate stage of an 1mpact event.. _ |
) . ' FIG. 5B is another view of tlre..event depie‘red in FIG. 3A.
| FIG. 6A is a view ef ;':lln air bag_aceording 10 an .embodiment of the invention at a final
_ s_tege of an ‘impaet event. | | |

_ FIG. 6B is another view.of the event depicted in FIG. 6A.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Reference will now be made in detail to the present preferred embodirr.xents'of the .

(]

inventior.r examples of which are illustrated in the accompanying drawings For purpose of
epranatron and 111ustrat10n and not hmltatlon an exemplary embodiment of the invention is -
shown in Fig. 1 and is de51gnated generally by reference character 10
Fig. 1 depicts an inflated air bag 10 according to an embpdlment of rhe invention. The
) air bag 10 generally 1neludes a lower section 12, 4 middle section 14 and an upper section 16.
The air bag 10 is connected to a lap belt 18, typlcally via stitching. The air bag 10 is also
coup]ed to an inflation source 22 v1a.tub1ng 20 from which air enters the' air bag, proximate the

lower "section 12, for inflation of the air bag. 10. The tubing 20 is coupled to an air source (not



5 . Reference will now be nmade in detail to the present preferrefl

enbodi nents of the invention, exanples of which are illustrated b AR {807
acconpanyiwg 260s@¥éspgs. For purpose of explanation and illustration, and not
limtation, an exenplary enbodi ment of the invention is shown in Fig. 1 and

i's desig eﬂxg%ed?ﬁ:ﬁ.lﬁw %s Q%O\R!I? feheRaCo M RcAat ﬁﬁpal:@ev 7§ whicH8Riiod e a:r

|nflate ag 10 dccor |ng to an’ enbodi nent e Invention., The -

bag 10 en raII in S wer $ec a.m ddl ct , '

upper s%%t g ve" et %sa% 5. FE°HE M 36 18 B S B5H £ g t-?ﬁ?%am y

via stitchin S ed to an_inflation source 22 via

tub| ng ¥peR ffff%ﬁ’f] %Eﬂo‘é{?rr gﬂ?‘éﬂgquﬂ’ées st Wa‘g" ﬁiﬁi%i‘f"%f@mﬂi}i‘@ 4R SOUEEL 4%
-for inflation of thé air bag 10. The tubing 20 is coupled to an air

s our ce tfgmiddieiseption MARITFOGMexD apoosipaelzoigticnele tathe wwer sentionri, angsthiznown

in the art, to detect an inpact event in which inflation of the air bag 10

woul d l@i@pﬂe%ctzaﬂlﬂﬁ ifatshhen tovdids dier irlfagod Gobee 2pr Dhdb nel@nitingaadticahape.
Further, upon inflation, the |Iower section'12 inflates first to one side

away f Qi@é&%b@@ abBi¥e, aélélsofhesélk' 'bag d%ﬁl’oymteﬁteaéﬂcﬂdioeaﬁﬁ&tth@ @eaé”ocbﬁﬁdn?’ts &mE Eitfus At

appr oxi- matel y a right angle to t | ower secti on 12, an - upper section
16 |an ng action, as
descri b z‘?““t&f@%r”? %nt IR 5}{31 aé légpﬁf %13 Lré%% cF lc% e?l fg@ggﬁ%taﬁe seat .
occupant's , th avoi d| tential  occ ant I nj and aiding,in the
correct depﬁrd’y?ﬁgﬂ E?h f}P?eSpeﬁ‘iﬁt%gB ﬁatloposegewpﬂﬁesmr lgp}éﬂq?‘%&’ P iRftguias
sequence, the air bag 10 is stored in a particular manner. The folding of-
the ai masagr 16he Giding 6f digeriobpa Hofor sfpragsian the lﬁeberltts«actmqﬁechmcﬁGSzAAﬂ@
In FIG 2A the air bag 10 is laid flat., In FIG 2B, the upper section 16
(shown IﬂnﬁIGh@Adﬂietaedbag L@e laid fat, uBKES. cﬂﬂmhnauﬂparrmotlmm &6 r(rslﬂxﬂ‘hebﬁ et ciomd 14
and further into the | ower section 12 until

line) is tucked downward into the middle section 14 and further into the lower section 12 until

the perimeter of the upper section 16 is at the bottom of the.bag.- Point A 111ustrates how the bag |

is tucked. In FIG. 2C, the remainder .__of the bag_is tucked into the lower section 12 under the

earlier tucked section. Finally, in FIG. 2D, the bag is folded inwards and élﬁcased in a bag"

housing 24. The bag housing 24 is provided with stitching that will burst apart upon inflation, as

is known in the art. In the preferred embodiment, no internal tethers or webbing are utilized,

although either -intemal webbing or tethers could be addéd to aid in folding and'deploymeh't.'

FI1GS. 3A 6B depict the bag in uge. FIGS. 3A and 3B deplct the initial stages of a1r bag

deployment from dlfferent viewing angles garly in the post lmpact event 1n1t1at10n sequencing.

In this depiction, the lower portion 12 of the air bag 10 has jUSt begun to mﬂate In FIGS. 4A

and 4B, intermediate timing in the post-impact event sequencing, the middle portion 14 of the air

bag 10 is filling with air. It can be seen, especially from FIG. 4B, that the C"shape of the bag

will enable the bag to inflate around the user’s arm 30. In FIGS. 5A and 5B, further intermediate’



the perineter of the upper section 16 is at the bottom of the baz;; @)I@ A
illustrates how the bag is tucked. In FIG 2C, the renai nder of EEH lg 2) IS
tucked. | R¢@2408@30shower section 12 under the earlier tucked section.
Finally, in FIG 2D, the bag is folded i nwards and encased in a bag'

housi ngma# in Thepdadmipacisvey s2dudnsingy theilaee portidn 51 andiniddie pheionviidl dre Bullyst
apart upon inflation, as is known i'n the art. 'In the pr.efer.red._e"nbod'i ment ,
no i'nt gFRRK 2h&tREEHeP porRRNERYpeinel ifbr iZR&ton. AAGShENGRIWH, Rkl fRiR AR
webbi ng or tethers.-could be added to aid in folding and depl oynent..” FIGS. -

3A 0B f5Rifibad: *E%eﬁﬁ?%d%ﬂéﬁ% sidvCPhe # a@dﬁﬁaﬁg@gg@eat ad B :uﬁiaé{rihéﬁr’tiﬁfn e OF

ai rbag” dept oynent erent view ng a early post 1 npact

event initiation.sequencin n-thi.s depi-ctiopn, - | ower portion 12 of the
air ba@epi@"’fﬁé’é’e’j' @gtugﬁreﬁﬁfﬁ] ?Q)m?dntf’lt ?@.ﬁe ?‘ﬁtgﬁf‘“ﬁ%.s%ﬁ&&ggnd 4B, - i nt er nedi at e -
timng in the post-inpact event sequencing, the mddle portion 14 of the air
bag 10 is fihe ishgveideperilied, Figures ahA 68 deidet acypisicd| epbodigentiof tha presenht
the C shape of the bag wll enable the bag to inflate around-the user's arm
30. | ninkefEn Sheraimdthb Bagfisidepleyed attapproxitnattly’ an dngle, G, VBt 26 @Y theVibnt of the
2005/ 030529 tim ng i.h the post-inpact event sequencing, the |ower portion 12
and m gdgtk e iptiid xfPodithedt, Svithid '|b¥ing 43¢ | tBé 6%l bag drdvidesHARE froRPhild S8e 48mbénent
positioned for inflation. FIGS. 6A and 6B, final timng in the. post-inpact
event gl%%gglgg'ng, show the bag 10 fully inflated as the upper. ,portion 16
has deployed over the user's. arm 30 and to the sjide of the-user's head 32.

present i nUSHIFBR GO e Bag® Pt S Bio e SR aR R oy Bk SHTGes, o
relative to the front of the wuser. |Ln this enbodinent, with a being 45, the
ai r baie SidsrhyvPeNBE bt HI PROMUSHIRR %1%&@15@8%314@5%0%%%1%@%% the side of the
user. In the pi'eferred embodiment, a shif’ting of the air bag hoﬁsing and connection.'t(.) the lap
belt of approximately three inches to either side of the 45° position Wiﬂ_ ;ésuit in an_infla‘ted_ air
bag having a more_forwéfd Or more .si.de c;bmpdnent.‘ Because of the unique silape' of the bag,‘ :
Wh’ich in its ﬁeutrall 45° j:osition providé_s both some - forward and side component pfotection,
only a slight positioning change in the housihg and connection along the lzip belt will produce the
‘desived level of front or sidé component ﬁrotection.

Thus, present air bag construction has another advantagé in thaf it is adaﬁta’blé' to a.
variety of seat/occupant orientations. That ié, bgcéuse the pre;senf air bag shape i:)rovi&es both'a
fom*ard and side impa_ct profectidn component, fhe éir bag niay cpn\fcr;ig:ntl.y' be used in
-connecti‘c'm \h»;ith a variety of . seat/occupant orientation. Assumil;xg'tha;t an ir'nllaact event will dccur
at tt;e front bf the vehicle or aircraft, a slight shifting of the housing and connection_will Igiveh:lris.e | _

1o an ajr bag having a 0° orientation, i.e., to protec’f the 'occﬁpant positionéd-fécing the front.of

the vehicle. Here, the air bag inflates directly in front of the user to provide a forward impact



In alternative enbodi ments, the air bag can be depl oyed nore toméﬁgggéﬁwher
the front or the side by noving the air bag housing a slight distance

ei ther tovasdsmshbh@:§ront or the side of the wuser. In the preferred

enbodi ment, a shifting of the air. bag housing and connection to the |ap

bel t of ' |y _three inches: to either side of .the A5 position.willf
cesul tProfORAe: I i ette Sl el e Seat by B Ratiert ARef5e B delBthsien:
B ! f the uni h f the. b . ich inits neutral 45 positi

o ovl el I HSBR e URGRRAE. 2l b6 TGOl hepHaE s Heriset SoRter T

posi tioning changein the housing and connection along the |ap belt wll

pr oducwidntegiondesi red | evel of front .or side.conponent protection. Thus,
present air bag.construction has another advantage in that it is adaptable
to a vari ek wilfbesspphieatoupagitskilleddntietarothat vaHoat malifibtioas agd vitatiphe sant
air bag shape provides both a forward and side inpact protection conponent,
the aife Rag [PheGRENEA !aﬁ@fswelﬁ%fsafegls}eéeﬂt irﬁz@ﬂﬂi‘cﬁ?%ﬁ%uﬁ’ﬂéﬁ%& VRmThy sifit or
seat/occupant orientation.” Assum ng that an Inpact event \M%_ occur- ‘at the
front of the.vehicle oraircraf lLjght shifting.of. the. housing and
connectPBROE gy TR ienady fl B preth! BB inb e B4R ARoRTEna
protect .t he occupant, positioned, facing,t front,.of, the vehicle. Here, the
ai r bagUieHPrEesE ilER e SoRPg %Ja% amen@%&ﬁw@ranédﬁw B HRIERISt or war d i npact
6 7.5 MAR.2"17 WD 2005/030529 protection. In other seating arrangenents, -
the seat 'may be at a right angle to the-front of the vehicle. There, the
housing Wi ll be shifted towards the side of the user .to, provide a 900
orientation. It will.-‘be apparent to those skilled in the art that various
nmodi fications and variations can be nade in the nethod and system of the
present invention wthout ‘departing fromthe spirit or :



scope of the invention. -Thus, it is.intended that the present invention

i nclude nodifications and variations that are within the scope ofzgﬂngm7
appended cl ains and their equivalents. 7 2 6 MAR 2007 CLAI M5 Wat

clainmed is: 1. An inflatable lap belt safety bag conprising: a | ower section
secured to a lap belt proximate an inflation source; a mddle section; and
an upper section; wherein the upper section is tucked into the mddle
section and the upper section and mddle section are tucked into the |ower
section; and wherein upon inflation,cthgigower section inflates first to one
side away fromthe inflation source, thé mddle section inflates next, and
the upper section inflates last towards the inflation source. 2. The safety
bag of cl upon inflation the bag has approxi mtely a C shape.
3. The sa %Nﬂh &Qﬁk lﬁ aim1l wherein the bag is adapted to inflate around a
user's arm 4. The safety bag of claim1 wherein the upper section is

adapt ed t inflate_.to t ide of a user's head. 5. The safety bag of claim
1 wherein the bﬁ‘éld“g?tﬁl?}FEe@sbegr‘g@%@’c%g&ﬁmﬂ‘@ﬁgboth a forward conponent and a
si de conponent. 6. The safety bag of claim| wherein the bag is adapted to

inflate at an angh& sefiidhecured to a lap belt proximate an inflation source;
a middle section; and
an upper section;

wherein the upper section is tucked into the middle section and the upper section

and middle section are tucked into the lower section; and

wherein upon inflation, the lower section inflates first to one side away from the
inflation source, the middle section inflates next, and the upper section inflates last

towards the inflation source.

2. The safety bag of claim 1 wherein upon inflation the bag has approximately a C-
shape.

3. The safety bag of claim T wherein the bag is adapted to inflate around a user's arm.
4. The safety bag of claim 1 wherein the upper section is adapted to inflate to the

side of a user's head.

5. The safety bag of claim 1 wherein the bag provides protection from both a

forward component and a side component.

6. The safety bag of claim 1 wherein the bag is adapted to inflate at an angle of 45°

relative to the front of a user,



relative to the front of a user. 8 2 6 MAR 2001 7. A lap belt conprising: a
housi ng; and an infl atable safety bag wherein the safety bag conpri

| ower section, a mddle section and an upper section, and where Mﬁﬁzmﬁpper
section is tucked into the mddle section and the upper section and mddle
section are tucked into the | ower section; and wherein the air bag is
folded into the housing and attached to the |lap belt; and wherein upon
inflation, the | ower section inflates first to one side away from an
inflation source, the mddle section inflates next, and the upper section
inflates last towards the inflation source. 8 The lap belt of claim?7
further cdopri & lapbelt tabpnmgngonnect ed at one end to an air source and at
another end to the lower section of the air bag. 9. The lap belt of claim?7
wherei n upon infl ation éhe bag has approximately a C shape. 10. The | ap
belt of claim ? Q&A% t he bag i s adapted to inflate around a user's arm
11. The lap belt of claim7 wherein the upper section is adapted to inflate

to the side oy, hlisHle Srhessk wﬂ&em-ﬁm&esak@ b:?ge&;m fseﬂi RIWB {efBBT£I N the
airbag provides protection fromboth a ormar onent and a side

conponent .midde setthien Raghambeprer sfctioh.aindwheidirethe |unpetrrsec ustueked istodtiapt ed to
inflate t hr%dc"j)l secl?l%g afd 13N upper section and middle section are tucked into the lower section;

and
wherein the air bag is folded into the housing and attached to the lap belt; and

wherein upon inflation, the lower section inflates first to one side away from an
inflation source, the middle section inflates next, and the upper section inflates last

towards the inflation source.

8. The lap belt of claim 7 further comprising a tubing connected at one end to an air

source and at another end to the lower section of the air bag.

9. The lap belt of claim 7 wherein upon inflation the bag has approximately a C-

shape.
10.  The lap belt of claim 7 wherein the bag is adapted to inflate around a user's arm.

11, The lap belt of claim 7 wherein the upper section is adapted to inflate to the side

of a user's head.

12.  The lap belt of claim 7 wherein the airbag provides protection from both a

forward component and a side component.

13, The lap belt of claim 7 wherein the housing is adapted to inflate the air bag at an

angle of 45° relative to the front of a user. 9
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i npact event; providing a | ap belt conprising: a housing; and an infl atable
safety bag wherein the safety bag conprises a |lower section, a mddle
section and an upper section, and wherein the upper section is tucked into
the mddle section and the upper section and m ddl e section are tucked into
the | ower section; and wherein the air bag is folded into the housing and
attached to the lap belt; and wherein upon inflation, the | ower section
inflates flirst A wetoadiwipdeyidinay vehiokhresraint pfstem conpesisice, the middl e
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of claim 14 wherein the bag is adapted to inflate around a user's arm 10

providing a lap belt comprising: a housing; and

an inflatable safety bag wherein the safety bag comprises a lower section, a
middle section and an upper section, and wherein the upper section is tucked into the
middle section and the upper section and middle section are tucked into the lower section;

and wherein the air bag is folded into the housing and attached to the [ap belt; and

wherein upon inflation, the lower section inflates first to one side away from an
inflation source, the middle section inflates next, and the upper section inflates last

towards the inflation source; and

positioning the housing to direct inflation of the air bag towards the expected

direction of an impact.

15.  The method of claim 14 wherein upon inflation the bag has approximately a C-

shape.

16,  The method of claim 14 wherein the bag is adapted to inflate around a user's arm.

10



