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(54) Title: INFLATABLE LAP BELT SAFETY BAG

’/-10

(57) Abstract: A safety bag comprising a lower portion secured to a lap belt
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
section 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 infla-
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tion, the bag assumes approximately a "C-shape."
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" INFLATABLE LAP BELT SAFETY BAG

. BACKGROUND OF THE INVENTION.

" Field of the Invention

| The present invention relates to an inﬂatable ia;a belt safety bag. Particuiarly, the presenf |
invention is directed to ar.llinﬂatable‘ lap beIt- safety Bag which provides improved safety
charaéteﬂstics. '.

Descnptlon of Related Art

Inﬂatable safety bags are known 1‘n the art. In some applications, these safety bags may ' 4
be connected toa lap belt and an mﬂatmn sotrce thereabout to prov1de for an 1nﬂatable lap belt
safety bag. The safety bags are generally operable through electromcs which couple an inflation
activation system to a deceleratlon sensor cucultry Thus, wi1en a deceleration charactenstxc of
an impact event occurs, a signal is sent to the activation system. The activation system act&ates
an inflation seutce which inflates a bag of air to provide a cushion for the user in the event of an
impaet.

.A Such conventional methods and sysiems generally have been eonsidered 'satisfactory for
their intended purpose. However, there are disadvantages to the known systems. Speciﬁcaliy,
the kAnownA systems utilize what is essehftially a singllechamber air bag that is inflated cpmioletely“
upen activation. These 'single chamber air bags provide cushioning for the 'entire body by
inflating all at once directly in front of the user. However, the impact giving rise t‘o‘ the inﬂatien
may not occur head-on orlmay have some side component. The typical s‘ingle;chamber 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 mounting sys%em 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 from a lap

belt that can provide side impact protection.

* SUMMARY OF THE INVENTION
. The purpose and advantages of the presenf inyention will ibe set forth in_'an'd apparent -
from the deecriptiee that follows as well as will belle'amed by :ﬁreetice of :t}Ale ihvention
* Additional advantages of the mventlon will be realized and attained. by the methods and systems
part1cularly pomted out in the written descrlptlon and . cla1ms hereof as well as - from the
appended drawmgs. . |

To overcome the dlsadvantages of the prior art, a umque lap belt safety bag lls prov1ded

The safety bag accordmg to preferred embodlments of the present invention is characterized in
that it comprises a lower portion secured to a lap belt proximate an inﬂation 'source, a midd'le‘
‘ Seefion and an uppet .sectieh. Aecor'ding to:the ihvent_ien, the unique folding sequence of the air"
bag into the 15p belt housihgrcoupled w1th the shape ef tﬁe air bag provides a controlled inflation
sequence which will inflate the air bag in such a manner as to provide side impact protection or a
'combination of side/frontal protec‘tion', such as a 45° angled seat. According to the preferred
embodiments, the upper- section is folded into the middle section and fhe middle ~secti6n and
'upee'r section are folded into the lower section. When the bag in'ﬂates,' the lower section first
ipﬂates to one side away ffom the inflation _seurce, the middle section next inflates at
approximately a right angle ;co the lower sectioﬁ, and the upper section iﬁﬂates last back tovs%ards
the inflation source. Upon inflation, the bag assumes approximately- a “C—shape."’ It should be
-understood that by “C-shape,” both a forWard “C” and a backwards “C” are meant, as either

shape will be assumed depending upon whether the bag inflates to the left or to the right. A
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.' primary advantage of this “C”-shape ovei the othe'r"prior art is that this ‘s'hape greatly 'siinpliﬁes “ _

the deployment of the lap-belt mounted airbag in a 45° or 90° s1de-1mpact scenario, where the
B occupant’s arm would otherW1se interfere with the deploymg air bag actlon The “C” shape air
bag design av01ds this problem. |

Another embodimenf of the invention is-a~ lap belt comprising a housing and an inflatable
s'afety bag. The safety hag comprises a lower seetion a middle section andan iipper section and
+. the upper section is folded into the middle section and the npper section and middle section are
folded into the lower sectlon The air bag is then folded 1nto the housing and attached to the lap.
‘ helt. :

- It is to be understood that both the foregoing generalA description and the foilowing
detailed description are exemplary an‘d‘ are intended to provide ﬁirther epranation.' of the
inVention claimed.

The aecompanying drawings{ ‘which are incorporated in and consiitnte part of this
specification, are included to illustrate and provide a further understanding of the method and '
o system of the invention. Together with fhe description, the drawings serve to explain the
. principles of the invention.

BRIEF DESCRIPTION. OF THVE' DRAWINGS

FIG lisa front view of an air bag according to an embodiment of themvention

FIG. 2A is a view of a pre-inflated air bag accordmg to an embodiment of the invention. |

FIG. 2B is a view of a partially folded air bag aecording to an embodiment of the
invention. |

FIG.2Cisa Vie\;v of a further partially folded air bag according to an embodiment of the

invention.
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"FIG. 2D isaviewof a folded ai:r bag acéordiﬁg to,'anzémbodimer}t of the in,ventioﬁ.
FIG. 3Ais é_viewof an air. baé achfding to an émbodirﬁent of theAinvehtion'at the initial
- stage of an impact event.
| FIG. 3B is another vié\& of the event dep,icfeci in F‘IG’. 3A.
F IG. 4A is a view of an air bag écco_’riding to an einbodin%ent of the invention at an
ihtermediate stage of an impact event. -
F}IG.'4B is another 'view of the event depicted in FIG. 4A.
FIG. 5A is a view of an air bd‘g accdrdiﬁg té an embédiment of the invention at a further
) iniehnec‘liate stage of an impact even"ct ‘
N ~ FIG. 5B is another view of tllle’event depicted in FIG. 5A.
FIG. 6A is a view of ;in air bag according to an .embodiment of the invention at a final
‘ stége of an impaét event. A | | |
_FIG. 6B is another view.of the event deﬁicted in FIG. 6A.

DETAILED DESCRIPTION OF THE PREFERRED EMBOD‘IMEN'T

Reference will now be made in defail to the present preferred embodimentsiof the .
invention, examples of which are illustrated in the accompanying drawings. For purpose of
explanation and illustrgtion, and not limitation,‘an exeﬁplary embodiment of the invention is
shown in Fig. 1 and is désignatéd génerally by fefefence character iO. N

Fig. l.depicts én iﬂﬂated air bag 10 acpording to an embodiment of the invention. Tﬁe
air bag 10 generally includes a lower section 12, a middle section 14 and an upper séction 16.
’f‘hé: air bag 10 is cé;nnected to a lap belt 18, typically Via stitching. The air bag 10 is also
coupled to an inflation source 22 via .tubing 20 from 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, to detect an impact event in which inﬂ‘gt'ioh” of .the‘ air
bag 10 would be desirable.. :As shbwn, the air bag 10 hgs approxi%nately a C.si'qvain.e.‘ -Further, -
_ upon inflation, the lower section 12 inflates first to one side awéy from tile inflation source 22,
the middle section 14 inﬁatés next at épproximatély éright angle to the lower section 12,‘and the.
uppef section 16 inflates last towards the inﬂaﬁon source 22. This éequenci_ng action, as -
described ab;)ve, aids the air bag deployment action to avoid the seat occupant’s arms, thus
avoiding potential occupant injury and aiding in the correct deplojzment of 'thé, air bvag.

To aécomplish the specified inﬂaﬁion s‘equénég, the air bagA lAd'is tstored‘.in a particular
manner. The folding of the air bag 10 for stdrage 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 (sho‘wn‘ by thé dotted
line). is tucked downward into the middle section 14 and further into the lower secﬁon 12 until
the perimeter of the upper section 16 is at the bottom of the bag.  Point A illustrafes 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. Finélly, 1n FIG. 2D, the bag is folded inwards and éﬁcased 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 added to aid in folding and'deploymeht.'

FIGS. 3A-6B depict the bag in use. FIGS.‘3A and 3B def)ict the initial s'.téges of airlbag.,.
deployment from different viewing angles, early in the post impact event initiatibﬁ sequencing.
In this depiction, the lower portion 12 of the air bag 10 has justl begun to inﬂafe. 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 sequencing, jhé Tower portion 12 and middle portion l'{}'afe fully .
irﬁlatéd and tﬁe upper portiohn' 16 1s bositioned for inflation. FIGS. 6A and 6B, final tirﬁing in the . |
- post-impact event sequencing, show the bég 10 fully inflated as the ﬁppe;r portion 16 has

deployed ‘(A)ver the ﬁsér’s arm 30 and to the éide of the usér’s héad 32. |
The above Hescfibed Fiéures 3A-.6B depict a preferred 1 embodiment Qf the present -
‘ invention wherein tﬁe bag is deployed at approximétely an angle, a,~:élative to tflé front of the
- user. In tﬁis embodiment, with a ‘being’ 445.", the air bag.provides both froﬁt and sivdeAcomponer;t
Aprqtections. ' |
| " In aﬁémative embodiments, the air bag‘ can be deploygd moré towards either the frc;nt- or
the side by moving the air‘bag housing a slight diétance either toy\}ards the‘fron’g or tﬂe side c;f the
- user. In the pfefenéd 'embodim'ent, a shifting of the air bag hoﬁsing and connection"tt‘) the lép
belt of apprbximately three inches to _‘either side of the 45° Aposition wiil résuit ‘ir{an ‘inﬂated air
bag having a more.forwafd or more éide (;bmpdnent. Because of the unique sﬁgpe‘ of the bag,‘
which in its neutral 45° ﬁosition provides both some forward and side component pfotection,
only a slight positioning change in the housing and connection along the lap belt will produce the
desired level of front or Sidf; component protection.

Thus, present air bag construction has another advantagé in that it is adaﬁtablé' toa-
variety of seat/occupant orientations; That is, because the present air bag shape provides both a
forward and side impapt pro‘tection component, the air bag nday conVenigntlsf be used in
;omectién with a variety of 'seat/océupant orientation. Assuming'thai an iinbact event will occur
a;c tﬁe front of the vehicle or aircraft, a slight shifting of the housing and connection will givelrisé 4
to an air bag having a 0° orientation, i.e., to protec'f 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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protection. In other seating afrangeménté, the seat ‘may 'be' at a right angle to thé front of the '.
vehicle. Tﬁere, the housing will be shifted toWardsAthe side of the user to,pfovide ;1 90°

~orientation. |
It will Be apparent to thpse skilled in the é.l’t fhat various modifications and variations can
be miade in the method and éystem of the prese:nt invention without departing from the spirit or
scope of the invention. Thus, it jé_intended that. the preseﬁt invention include fnodiﬁcations and

. variations that are within the scope of the appended claims and their equivalents.
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CLAIMS

What Is Claimed Is: -

1. An inflatable lap belt-éafety'bég’ comp'rising':“ A

a lower ée_étidﬁ secured‘ to a lap belt prOxirﬁat'e én inflation s‘odurAce; o

a middle section; aﬁd |

an uppef section;

- wherein th‘e‘uppellr section is folded into the middle section and the upper section

a}nd middle section are folded intp the lower section; and | |

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

~ inflation source.

2. The safety bag of claim 1 wherein upon inflation the bag hés approximately a C-
shape.
3. The safety bag of claim 1 wherein the bag inflates around a user’s arm.
4. The saféty bag of claim 1 wherein the upper section inflates 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.
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6. The safety bag of claim 1 wherein the bag ihﬂates at an éngle of 45° felative to-

the front of a user. -

7. A lap belt 'co'n'lpr.ising:' ‘
a housing; and |
an inﬂatAablve safety bag wherein the safe‘ty' bag c_bmprisés”a' lower section, a
- middle section and an upper secinn? and<wherein the upper section is folded 1nto the middle
$e¢tion and the upper section and middle Section '%11‘6 folded into thé ld\}»fer sAection;‘ ,

and wherein the air bag is folded into the housing and attached to th¢ lap belt.

8. The lap be,l‘t'of claim 7 further comprising a tubing connected and 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 inﬂatioh the bag has approxi.fnétely aC-

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 the airbag provides

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

14. A method for providing a vehicle restraint system comprising:
determining an orientation of a véhicle seat in relation to an éxpected difection for
impact event;
providiﬁg é lap belt compriéing:
é housing; and
an inflatable s;afety bag wherein the safety bag comprises a lower section,
a middle section and an upper section, and wherein the upper section is folded into the
middle section and the uppér secﬁon and middle section are folded into the lower section;
and.. WhereinAthe air bag is folded into the housing and attached to the lap ‘
belt;
positioning the houéing to directA inflation of the air bag towards the expected

direction of an impact.

15.  The method of claim 14 wherein upon inflation the bag has apprdximately aC-

shape.

'16.  The method of claim 14 wherein the bag inflates around a user’s arm.

10
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