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(57) Abstract: A safety bag comprising a lower portion secured to a lap belt
/— 10 proximate an inflation source, a middle section and an upper section. The up-
per section is folded into the middle section and the middle section and upper
section are folded into the lower section. When the bag inflates, the lower sec-
tion first inflates to one side away from the inflation source, the middle section
next inflates at approximately a right angle to the lower section, and the upper
section inflates last back towards the inflation source. Upon inflation, the bag
14 16 assumes approximately a "C-shape."
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INFLATABLE LAP BELT SAFETY BAG

~ BACKGROUND OF THE INVENTION

et

]

" Field of the Invention

' The pfesent invenﬁoﬁ relates i:o an inﬂatéb]é iép belt safety bag. P.articularly, the pres.ent'
invention is directed to an inflatable lap belt safety bag which provides improved safety
qharacteriétics.
Description of Related Art

| Inﬂé"[able éafety bags are known in :the. art.;“ In some applications, thés_e saféty bags may' |

be "coxlmécted to a laf) belt and an inflation source thereabout to prox}idé for an inflatable lap beit
saf‘e_ty' bag. The safety bags are géﬁerally operabl‘e,th"rough elecﬁonics which couple an inflation
activétion system to a de‘célefation sénspf circuitry.  Thus, wilen a dcéelérati'on characteristic of
an impact event oceurs, a si gnal 1s sent ;[0 the activation system. The a;:t‘ivation system activates
an inflation source which inflates ;':1 bz}g of air to provide a cushion for the user in the exfen"t of an
impaqt.

Such conventional methods and systéms generally have been considered ’satisfacﬁory for
their intended purpose. However, there are disadvantages to the known systems. Specifically,
the k.nown# systems utilize what is essenfiial]y a single -chéniber air bag that is inflated cpmi)letely"*
updn activation. These *singl’e chambep air bags provide cushiqning fpr the 'éntire bogly- by
inflating all at once d{rectly in front of the user. However, the impact giving rise to the inflation
may not occur head-on or'may have some side component. The typical Single_chambér air bag

that inflates all at once. directly in front of the user does not adequately protect against side

impact events. Although side air bags are available, a inounting' sys;cerh for such air bags may
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not-be available. Thus, a need exists in the art for a single chamber air bag inflatable frbrﬁ a lap

belt that can provide side impact protection.

* SUMMARY OF THE INVENTION
| .Th‘e purpose and advantages of th; present. inyention will ibe set forth _,in:an’d apparenf .
’frqm the déscripﬁbn that folloﬁws, as well as will be learned by :bféétiqe of ';cl;e i:nvention.
- Additional advantages of the .inventibﬁ will be realized and attainéd.by‘thé 'méthods and systems |
particularly I:jointed' out in the Written"‘de’s(:rip‘tﬂion and claiﬁ;s héreﬁf, .'as wéi] as from tﬁe'
appended draWings. ) " "

To overcome t}'le: disadvantages Qf the priér,ar,t, au,un‘i.'que" lap belt safety bég 1S provided.
 The safety bég acpcording to preferfed embodiments of the present invention is characterized in
that 1t comprises a lower portion secured to a lap belt proximate an iﬁﬂétibn 56urce,, a middle |
| sLecﬁtoion and an huppgr ‘secﬁbh. Aécor’dipg to the ihyentipn, the unique folding sequence of fhe air’
bag into thé lép bélt housihg,coupléd w1th the shape pf tﬁe air bag provides a controlled vinﬂation
sequence which will inflate the air bag in suéh a manner as to provide side impact protectioﬁ 0r= a
'combinaiion of side/frontal protection, such as a 45° angled seat. Accordihg to the preferred
embodixﬁénts, the ilpp;er* section is .fc")lded into the middle section and t'h;-’: middle '-s,éctidn and
upper section are folded into the lower section. When the bag in‘ﬂates,‘ the lower section first
| ipﬂates to one side away from the inflation ‘sdurce, the middle section néxt inﬂates. at
approximately a right angle :to the lower section, énd the upper section iﬁﬂétes last back tonards
the 'inﬂaﬁon source. Upon inflation, the bag assumes approximately a “C-shape."’ It should be
~understood that by "“C-shape,” both a foMard “C” and a backwards “C” ér-é meant, as_ either

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



CA 02537892 2006-03-03
WO 2005/030529 PCT/US2004/031112

" primary advantage of this “C”-shape over the othei pnor art is that this shape greatly srmplrﬁes : |
the deployment of the lap-belt mounted airbag in a 45° or 90° srde -impact scenario, Where the
aoccupant s arm would ‘otherwrse interfere with the"=deploy1ng air bag action:-- Thec‘fC”-;shape nir
bag design avoids thisproblem. i
Another embodiment of the invention is"n lap belt comprising a housing and an inflatable

s’afety bag.ﬁx The safety bag oomprises a lower seetion a middle section and an npper section and
~ the upper sectlon 1s folded into the mlddle section and the upper section and mlddle section are
-- folded 1nto the lower sectlon The air bag 1 1s then folded into the housing and attached to the lap
| belt: ..
' It 1s to be understood that both the foregomg general description and the followrng
detarled description are exemplary and are mtended to prov1de further eXpIanatron‘ of the
rnyentlon clarmed." -

The aecompanying drnwinge? ‘which are incorporated in and co‘nstitnte part of this
specification, are inclnded to illustrate and provide a further understanding of the method and
| system of the invention. Together with the description, the drawings eerve 10 explein the

principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.11sa front view of an air bag according to an embodiment of the inifention.

FIG. 2A is a view oi“ a pre-inflated air bag aecording to an embodiment of the invention. °
FIG. 2B 1s a view of a partially folded air bag aecording to an embodiment of the
: invention. .
"FIG. 2C 1s a Viexiv of a further partially folded air bag according to ‘an embodiment of the

invention.



o 1

CA 02537892 2006-03-03
WO 2005/030529 PCT/US2004/031112

FIG. 2D 1s a view of a folded air bag according to:aanf.gmbodi"ment of the invention.

FIG. 3A‘is a view of an air. bag according to an embodiment of the invention at the initial

- stage of an impact event.

 FIG. BE is another.vie‘v‘\{ of the event depicfed 1n FIG.3A.
FIG. 4A is a view of an air bag éccor:cling to a.n embodiment of the invention at an

iﬁtennediate stage of an impaaact jéﬂvem‘..
" FﬁIG.‘4B is ‘another ‘view of the event depicted in FIG. 4A.

FIG. 5A 18 a view of an air bag accdrding to an embodiment of the 1invention at a further

" intermediate stage of an impact event.

o aFIGl 5B is another jvié_:w of the event depicted in FIG. 5A.

FIG. 6A is a view of an air bag according to an embodiment of the invention at.a final

| stége of an impact event.

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

DETAILED DESCRIPTION OF THE PREFERRED EMBOD’IMEN'T

Reference will now be made in detail to the present preferred embodirﬁent_s of the

inventioh, examples of which are illustrated in the accompanying drawings: For purpose of

explanation and illustration, and not lihlitation,' an exemplary embodiment ..of the invention 1s |
shown in Fig. 1 and 1s désignatéd génerally by fefefence character 10.

" Fig. I depicts an in‘ﬂated air bag 10 according to an embodiment of the invention. The

air bag 10 generally includes a lower section 12, a middle section 14 and an upper section 16.

T'hé air bag 10 is cénnected to a lap belt 18, typically Via stitching. The air bag 10 is also

coupled to an inflation source 22 via ‘tubing 20 fr"oin which air enters the éir bag, proximate the

lower section 12, for inflation of the air bag. 10. The tubing 20 is coupled to an air source (not
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shown) and a circuitry, as known in the art, fo detect an impact“ev:e’nt in which inﬂ‘gt‘iox’lﬁ of ‘the‘ air
bag 10 would be desirable. 'ﬁAs shéwn, the air bag 10 has approxiﬁlgtely a C‘silva.p.é.‘ -Further,
- upon inflation, the lower sec"tion 12 inflates first to one side awéy ffom tﬁe inflation source 22,
the middle section 14 inﬁatés next at épproximatély éright angle to the lower section 1”2,'and the
uppef section 16 inflates last towards the inaﬂatiﬂon source 22. This éequenci_hg action, as -
df:scribed ab;)ve, aids the air bag deployment action to avoid the éee{t' occupant’s arms, thus
avoiding potential occupant injury and aiding in the correct depiQYment of .thF.:, air b*ag.

To accomplish the specified inflation sequénécf:, the air bag. lﬁo'is‘stored‘.in a particular
manner. The folding of the air bag 10 for stérége on the lap beit is depicted in FIGS; 2A té) 2D.
In FIG. 2A, the air bag 10 is laid flat, In FIG. 2B, the upper éection 16 (shown by thé dotted
line). 1s tucked downward into the mi:ddele section 14 and further into fhé lower section 12 unﬁl
the perimeter of the upper section 16" 1s at the bottom of the bag. Pomt A i:llustrat'és how the bag |
is tucked. In FIG. 2C, the remainder '_of the bag is tucked into the lower section 12 under the
earlier ﬁtuckedn section. F inélly, in FIG. _2D, the bag is folded inwards and élecased" In a bag
housingv 24. The bag housigg 24 1s provided with stitching that will burst apart upon inflation, as
1S knownp in the art. In the preferred “embodiment, no i..ntemal tethers or webbing are utilized,
although either °intemal webbing or tethers could be addéd to aid in folding and'deploymehf.'

FIGS. 3A-6B depict the bag in use. FIGS. 3A and 3B deplct the nitial stages of a1r bag
deployment from dlfferent viewing angles, early in the post 1mpa¢t event" mltla’uon sequencing.
In this depiction, the lower portion 12 of the air bag 10 has just "begun to intlate. 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:
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timing in the' post-impact event-sequgnéing, :thé lower portiqn 12 and middle portion 1%}°afe fully
in'.ﬂatéd and the upper portio.n. 16 1s bosiﬁoned for inflation. FIGS GA and 6B, ﬁn%ﬂ, tiﬁing in the . |
u‘ post-impact event sequoencing, show the bég 10 fully inﬂatedﬂ as the ﬁppgr | ﬁoﬂion 16 has
depalo"yed over the ﬁsér’s arm 30 and to the S':ide qf the usér’s héad 32. .i

; .Tﬁe above 'desc'ribed Figures 3A:6B depict~ a preferred " emﬂbod'i'ment of the present -
| i‘nvention wherein the bag is deployed at approximéte'ly an -angle, a,f::é'laﬁv:e to tilé front of the
'? user. In this embodiment, with o being ?455, the air bag..provicwlés both froh’t and side,componeﬁt
;prcc)f[e(::tions. |
d - In alterﬂativé embodiments, the a@r bag‘ can be deployed more towards either the frc;nt- or
the:° side by moving the airibag housing a slight dis;tance either towards the front or the side‘. 6f the
- user. In the pfeferred embodiment, a shifting of the air bag hou‘sing and connectionatao the lap
belt of apprbximately three inches to :either side of the 45° ;.position will résuit 1n an. inflated air
bag having a more.fqméfd Or more side component. Because of the unique sﬁape' of the bag,
Which in its neutral 45° ﬁosition providés both some - forward and sid@e component pi'otection,
only a slight positioning change in the housihg and connection along the lép belt will produce tﬁe
‘desired level of front or side; component protection.

Thus, present air bag construction has another advantage in that it is adaptablé to a
variety of seat/occupant orientations. That is, bgcéuse the present air bag shape provides botha
forward and side impqct protection component, "the a1r bag niay con\/cnigntlf be used in
connection with a variety of .seat/océupant orientation. Assuming that an iﬁlpact event will 6ccur
a;c the front 6f the vehicle or aircraft, a slight shifting of the housing and connection will givé,ris.e
"0 an air bag having a 0° orientation, i.e., to protect the bccﬁpant positioned -fécing the front of

the vehicle. Here, the air bag inflates directly in front of the user to provide a forward impact
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"perection. In other seating afrangeménté, the seat may ‘be' at a right angle to thé front of the "
vehicle. Tﬁere, the housing will be shiﬁed‘ towards ﬂ the side of the user to.p‘rovide :-:1 900,
| orientation. ‘

It will Be apparent "to thpse skilled in the é.rt fhat various modifications and variations can
be made in the method and é);stem of tﬁe preséni invention without departing from tﬁe spiﬁt or
scope of the invention. Thus, 1t jé.intended _that the presént invention include fnbdiﬁcations and

. variations that are within the scope of the appended claims and their equivalents.
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CLAIMS |
What Is Claiﬁed Is: - |
1. An nflatable lap belt. éafety'bég comp'rising‘:. |

a lower éeéti(')ﬁ secured' to a lap belt prOxirﬁat’e an inflation sbu;ce; -

a rniddle secﬁon;ﬁ and

an upper section;

-~ whereln the°upper section is folded into the middle section and fhé upper section

gmd midd}e se‘cﬁion are folded int"o the IQWer Seqtiqn; and N

Wheréin ﬁp,on ihﬂati_on, the lower seétion inflates fu_*st tQ one side away from the
inflation source, the middle' sc;:ction inﬂ‘atés next, and the upper seét_ion inflates last towards fhe °

~ inflation source.

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

3. The safety bag of claim 1 wherein the bag inflates around a user’s arm.

4. The ._‘safe'ty bag of claim 1 wherein the upper section inflates to the side Qf auser’'s
head.

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

- forward component and a side component.



CA 02537892 2006-03-03
WO 2005/030529 PCT/US2004/031112

6.  The safety bag of claim 1 whe;réin the bag inflates at an éngle' of 45° felétivé to

the front of a user. -

7. A lép belt .con'lpr‘ising:‘ |

a housing; and .

an inflatable safety bag wherein the safety bag cni)mpris,éos a lower seéﬁon, a
. middle sect?on and an upper section, and W"herei”n the upper section is folded mto fhc middle
section and the upper section and middle Sectio_n vfi-lre- folded into thé lower sfection;i ,

and wherein the air ﬁbaig"ié; folded into the housing and attached to the lap belt.

8. i The lap __be;l‘tvof' qléim 7 further comprising a tubing connected and one end o an

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

9 The lap belt of claim 7 Wherein upon inﬂatiofl the bag has apprbxi‘fnételyﬂ a C-
shape.

10 The lap belt of claim 7 wherein the bag inflates around a user’s arm

11.  The lap belt of claim 7 wherein the upper section inflates 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.
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13.  The lap belt of claim 7 wherein the housing is positioned to inflate the air Bag at
an angle of 45° relative to the front of a user. The lap belt of claim 7 wherein thé airbag provides

' protection from both a forward component and a side component.

14. A method for'providing a vehicle restraint system comprising:
detennining‘ an orientation of a ve.hicle seat 1n relation to an expec{ed di;;ection for
~ impact event;
providing a lap belt compriéin'g: |
~ a housing; and
an inflatable safety Bag wherein the saf§ty bag comprises a lower section,
a middle section and an upper section, and wherein the uppér seption 1s folded into the
middle section and the uppﬂezr section and middle sec"t,ion' are folded into the lower section;
°anda whereinafhe air bag is folded into the housing and attached to the lap |
belt;
positioning the houéing to directﬁ inflation of the air bag towards the expected

direction of an impact.

15.  The method of claim 14 wherein upon inflation the bag has apbrdximately a C-
- shape.
16. The method of claim 14 wherein the bag inﬂatés around a user’s arm.

10
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