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Impact protection arrangements for
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The present invention relates to impact protection
arrangements for the occupant(s) of a motor vehicle and
more particularly to such arrangements which incorporate
one or more inflatable bags, commonly termed “air bags".

It has been proposed previously to provide one or
more inflatable bags within a motor vehicle, such bags
being arranged to be automatically and very rapidly
inflated in the event of an accident in order to provide
a degree of protection for an occupant or occupants of
the vehicle. Air bags of this kind are customarily
stored in a folded state in the vehicle interior in
front of the vehicle driver and in front of the front
seat passengef. When not inflated, the bags are
commonly stored on the driver's side in a central
container of the steering wheel and on the front-seat
passenger's side in a container behind the frontal
interior trim. ’ .

In the event of a head on vehicle collision, the
air bags are inflated in front of the vehicle occupants,
safe-guarding at least their upper body and head against
contacting the hard front interior parts of the vehicle,
and thereby protecting them from injury.

Such 'frontal-protection' air bag arrangements do
not however afford vehicle occupants protection from the
side, leaving them vulnerable to injury in the event of
a side on collision. Moreover, should the vehicle be
involved in a collision oblique to the longitudinal axis
of the vehicle, the occupant may slip or bounce off such
a 'frontal-protection' air bag arrangement and sustain
an injﬁry on interior parts of the vehicle not covered
by the bag arrangement. With smaller sizes of air bag,
this can even happen in a head on collision.
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It has more recently also been proposed to arrange
an air bag to inflate between the occupant and an
adjacent vehicle side to prevent injury to the occupant
in the event of such a side collision. Known ‘'side-
protection' arrangements are intended to protect the
occupant from side impacts only.

According to one aspect the present invention
provides an impact protection arrangement for or in a
motor vehicle comprising impact sensor means which in
use detects collision impacts of the vehicle, inflatable
bag means for protecting at least the driver in the
event of such an impact, and bag inflation means

~operable in response to the impact sensor means,

wherein, when inflated, the bag means includes a portion
providing frontal impact protection and a portion
providing at least partial sidewise impact protection
for an associated vehicle occupant, these portions being
communicated upon operation of the inflation means with
a common source of gas of the inflation means.

Preferably, the impact sensor means is arranged to
detect both frontal and at least partially side on i.e.
angled collisions of the vehicle. The inflation means
can take any convenient form e.g. a compressed gas
source or a pyrotechnic device.

The provision of an inflatable bag means which
affords the vehicle occupant both frontal and at least
partial transverse protection greatly enhances the
occupant's safety within the vehicle. The arrangement
of the present invention whereby the different portions
of the inflatable bag means are all inflated from a
common gas inflation means maintains a relatively simple
and thus reliable and low cost impact protection
arrangement.

In one set of embodiments the sideways protection
is provided by at least one bag portion which is
disposed when inflated directly between at least the

head of the occupant and the adjacent side door, wall or
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window of the vehicle.

Alternatively, "partial" sideways protection may be
provided by a bag portion or portions which extend
radially outwardly from the steering wheel, and
preferably somewhat forwardly therefrom, sufficiently to
protect an occupant's head and upper body portion .in the
event that they are thrown both forwardly and to one
side e.g. at an angle of up to around 45° from the
longitudinal axis of the vehicle. Thus, the preferred
form of bag means when inflated provides a generally
concave face which confronts the occupant.

In a particularly preferred such arrangement, the
inflated bag means is generally dish-shaped and extends
radially outwardly from the steering wheel such that a
peripheral portion thereof engages the adjacent vehicle
interior side i.e. part of the side wall, door or window
next to the occupant.

By arranging the bag means to conform to such a
sculptured dish-like configuration, the vehicle driver
is provided with partial sideways collision protection.
Moreover, the driver is, by virtue of the peripheral
portion extending to positively engage the side window/
door, prevented from slipping past the bag edge and
sustaining injuries against the door, window, dash boad
or instrument panel located to the side of the bag. The
sculptured shape of the bag will thus act to guide the
driver, when thrown forwardly and to one side, towards
the centre of the bag. Preferably, and as described in
more detail below, the peripheral portion is deflected
by engagement with the vehicle side so that its
extremity viewed in horizontal cross-section points
towards the rear of the vehicle and the degree of
concavity is enhanced in the peripheral region. This
increases still further the protection provided against
oblique collisons. '

In each above case, frontal protection is provided
by a portion of the bag disposed directly in front of
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the head and upper body.

It should be understood that 'portion' as defined
herein may simply comprise different parts of a single
inflatable bag (such as a dish as described above) or
separate bag portions.

Separate inflatable bag means in accordance with
the invention, each with its own associated inflation
means, may be provided for protecting one or more
passengers of the vehicle as well as the driver.

In the case of the driver's side bag means, the
first and second bag portions, together with any
inflatable passage members communicating them with the
inflation means, may be shaped and configured such that
they can all inflate substantially unimpeded by the
driver's hands and arms, at least when in a normal
"straight on" driving condition, and without forcibly
dislodging them from the steering wheel.

In a furfher embodiment, the inflatable bag means
comprises two separate inflatable bag portions each
connected in parallel by a respective tubular air
passage member to the gas inflation means, a first one
of the bag portions being arranged to inflate between
the occupant and the front of the vehicle and a second
one of the bag portions being arranged to inflate
between the occupant and an adjacent vehicle side. 1In a
preferred such design, the gas inflation means and the
deflated inflatable bag means may conveniently be housed
in a lower region of the vehicle side e.g. behind a
panel in a side door. The inflated tubular air passage
member connecting the gas inflation means to the first
bag portion may be arranged to pass between the driver's
on- side leg and arm. Alternatively, the passage member
may be ‘shaped so as to inflate around and above the
driver's on side arm. In a preferred design, part of
the fifst bag portion is itself arranged to inflate over
the occupant's on side arm.

The inflatable bag means may alternatively comprise
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a first, frontal protection bag portion connected to the
gas inflation means by a tubular member, part of such
member inflating between the occupant and an adjacent

vehicle side and forming the second bag portion. 1In

this arrangement, the tubular member may be shaped to
provide limbs which initially inflate upwardly and then
forwardly between the occupant and the vehicle side.
The forwardly extending limb is preferably arranged so
as to bend over a shoulder of the occupant.

A restriction means is preferably provided between
the limbs and the first bag portion to ensure that the
limbs providing side protection to the vehicle occupant
are inflated prior to inflating the frontal protection
portion. The restriction means can comprise e.g. a
frangible internal partition or throttling member
arranged to restrict gas flow to the first bag portion
until the limbs are fully inflated. In this embodiment,
the gas- inflation means and the deflated inflatable bag
means are preferably housed in the occupant's seat
although any suitable location may be used.

As discussed above, in alternative forms of the
invention adapted to provide oniy partial sideways
protection, the inflatable bag means is stored in a
steering wheel compartment. One embodiment comprises a
first, central bég portion, arranged to inflate between
a driver of the vehicle and the steering wheel, and a
plurality of outer, second inflatable portions, each
extending radially outwardly from the central bag
portion, the outer inflatable portions being
circumferentially spaced around the central bag portion
SO as to be able to extend radially past the hands and
arms of the driver during inflation. The central bag
portion preferably has dimensions not substantially
greater than the steering wheel. The inflated outer
inflatable portions may be inclined towards the driver
of the vehicle so as to afford the driver a selected

degree of sideways protection. 1In a preferred design
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each outer inflatable portion comprises a tubular
section attached half way along its length to a radially
extending limb to define an approximate "T" shape
connected to the central bag portion. The tubular
sections may be curved along their axes such that when
inflated, they define with the limbs a broken cartwheel
like ring concentric to the central bag portion.

In a further arrangement, again adapted to provide
only partial sideways protection and similarly where the
inflatable bag means is stored in a compartment arranged
centrally of the vehicle, the inflatable bag means is,
when inflated, generally dish-shaped, extending
forwardly and radially outwardly from the steering wheel
such that a peripheral portion thereof engages the
vehicle interior side as described above. '

A preferred such bag means is generally dish-
shaped, and, whilst being unitary in construction, is
formed with a central bag portidn and a plurality of
preferably individually pivotable segments extending
radially therefrom. The presently preferred form has
four truncated segments. When inflating, the shape of
the bag means as a whole is thus to a degree self-
adjusting to the dimensions of both the vehicle interior
and driver. The self-adjusting nature of the bag means
is advantageous since it allows the bag partly to wrap
itself around drivers of all sizes without being
unpredictably and undesirably distorted, thereby
providing a more adaptable and reliable protection
arrangement than known bags.

The independent pivotal movement of each segment
may be achieved by completely separating adjacent
segments in their outer peripheral regions or by
providing areas of'sealed together uninflated material
between adjacent segments which serve to allow for a
limited degree of relative movement.

In a preferred embodiment, there are V-notches in

the periphery of the bag means. Such V-notches ensure
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that each of the individual segments can pivot to a
degree independently. The material isolated in such
notches may be removed or may be retained as webbing.

According to a second aspect of the present
invention, there is provided an impact protection
arrangement for the driver of a vehicle comprising an
inflatable bag means stored in a compartment arranged
centrally of the vehicle steering wheel and arranged to
be inflated following an impact of the vehicle, the
inflated bag means being generally dish shaped and
extending forwardly and radially outwardly from the
steering wheel whereby a peripheral portion thereof
engages the adjacent vehicle interior side.

- A further aspect of the invention provides an air
bag for a vehicle which is sculptured, preferably by
being segmented, to provide when inflated a generally
concave front face which confronts the driver. It is
preferably generally dish shaped. ,

The peripheral portion which preferably engages the
vehicle interior side is arranged to deform into a foot-
like section which extends further forwardly away from
the steering wheel along the vehicle side interior i.e.
it projects towards the rear of the vehicle. The
provision of such a foot-section affords the vehicle
occupant additional side protection and together with
the peripheral portion forms a cushioned corner to
'catch' and retain the driver when thrown forwardly and
to one side. The foot-section also importantly serves
as a wedging element, écting to maintain the position of
the bag peripheral portion.

In a simplified embodiment of the invention
suitable for protecting passengers rather than the
driver, the inflatable bag means may comprise
intercommunicating planar bag portions which together
when inflated define a substantial L-shape in plan and
which respectively provide frontal and sideways

protection.

PCT/GB93/00347
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Although the inflatable bag means may be formed of
any suitable material e.g. rubberised fabrics or
poljurethane coated fabrics, preferred embodiments are
formed from suitably shaped panels of uncoated fabrics
which are sewn together.

The preferred embodiments of bag means may however
also be formed from a plastic film material e.g.
thermoplastics and/or elastomeric polymer films. This
represents a new departure from the prior art bags which
have all used uncoated or coated fabrics. The use of a
plastic film material is highly advantageous since such
material can be made significantly thinner than
conventional materials used in this field whilst still
retaining the strength required in such applications. A
greater amount of bag material may therefore be packed
into the space available centrally of the steering wheel
whereby size constraints previously imposed on the bag
are relaxed. This is particulérly'important in the
design of a bag in accordance with the above preferred
embodiments which extends radially to protect against
oblique collisions.

Preferably, the plastic £ilm material is provided
with a friction reducing coating such as poly-
tetrafluoroethylene (PTFE), to reduce its burning
effect against tﬁe skin during a collision.

A problem with porous materials, such as uncoated
fabrics can arise from the hot gases which fill and
subsequently pass through the bag on inflation and which
can burn the occupant. The use of relatively non-porous
materials such as thermoplastics and elastomeric polymer
films is thus advantageous in avoiding such problems.

Preferred plastic film materials include:

Saturated polyester film e.g. Polyethylene Tetraphthalte
(PET)

Orientated Polypropylene film (OPP)

Polyamide film (Nylon)

Polycarbonate film
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Polyurethane film.

The preferred film thickness and strength ranges
are as follows: 150-250um

30-40 KN/m

According to a fﬁrthér aspect of the present
invention, there is provided an impact protection
arrangement for the occupant of a vehicle comprising an
inflatable bag means formed from a plastic film material
such as a thermoplastic and/or elastomeric polymer film.
A further aspect of the invention provides an air bag
for a vehicle comprising a plastics film material such
as thermoplastic and/or elastomeric polymer film.

Embodiments of the invention will now be described
by way of example and with reference to the accompanying
drawings, in which:-.

Figure 1 shows a occupant compartment of a motor
vehicle;

Figure 2 shows an inflated air bag means according
to a first embodiment of the present invention:

Figure 3 shows an alternative arrangement of the
first embodiment;

'Figure 4 shows an inflated air bag means according
to a second embodiment of the present invention:

Figure 5 shows an inflated air bag means according
to a third embodiment of the present invention:

Figure 6 shows a front view of an inflated air bag

means according to a fourth embodiment of the present

invention;

Figure 7 shows in perspective view the air bag
means of the fourth embodiment deployed in a vehicle
interior; .

Figure 8 shows a cross-sectional view from above of
the air bag means of the fourth embodiment;

Figure 9 shows a further perspective view of the

PCT/GB93/00347
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air bag means of the fourth embodiment with the air bag
means rotated by 45°;

Figure 10 shows an inflated air bag means according
to a fifth embodiment of the present invention; and

Figure 11 shows a control circuit according to the
present invention.

Figure 1 shows a vehicle occupant compartment 1 of
a motor vehicle, in which a steering wheel 2 is arranged
in front of a seat 3. A vehicle occupant 4, in this
case the driver, is shown sitting in the seat 3 and
holding the steering wheel 2 with his hands 5.

Figure 2 shows the compartment 1 wherein an
inflatable air bag means in accordance with a'first
embodiment of the present invention has been activated.
As is shown in Figure 2, the inflated bag means
comprises two inflatable bag portions 8 and 9, each
connected by a tubular air passagermember 10 and 11 to a
gas inflation means 12. The gas inflation means
consists of a controllable source of pressurised air,
typically a gas canister, the air being released into
the tubular members 10 and 11 if.a front or side on
collision of the vehicle has been sensed. The tubular
member 10 extends between the driver's on-side leg and
arm. The housing for the gas inflation means 12 and the
deflated inflatable bag means is shown provided in the
door structure 13 although any convenient location for
the gas inflation means may be used.

The provision of inflation bag portions 8 and 9
affords the driver 4 both front and side protection.

The driver is therefore prevented from injuring himself
by colliding directly with the vehicle's interior and is
also protected from injuring himself by sliding or
bouncing off the inflation bag portion 8 and colliding
with the vehicle's side interior. Injuries sustained
from side collisions or collisions oblique to the
longitudinal axis of the vehicle can thus be avoided.

Figure 3 shows an alternative arrangement of the
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first embodiment. The gas inflation means 12 is
provided further up the vehicle door structure 13 and
the inflatable bag portion 8 is shaped so as to inflate
partly above and around the driver's arm.

Figure 4 shows a second embodiment whereby the
inflatable bag means 7 comprises a first inflatable bag
portion 14 connected to the gas inflation means 12 by a
tubular air passage member 15. As is shown in Figure 4,
the air passage member 15 includes first and second
sections 16 and 17. The first section 16 has limbs
arranged to inflate substantially vertically between the
vehicle occupant 4 and the side of the vehicle adjacent
the occupant and then to bend and pass over a shoulder
of the occupant 4 so as to extend substantially
horizontally along the side of the vehicle. The second
section 17 connects the first section 16 to the bag
portion 14, the inflated bag portion 14 thereby being
positioned between the vehicle occupant and the front
vehicle interior. The inflated first section 16
therefore provides the occupant with side protection and
the inflated section 17 and bag portion 14 provide the
occupant with front protection.

Since there is less distance and vehicle structure
between the occupant and the point of impact in a side
collision of the vehicle as compared with a front
collision of the vehicle, the time period available to
inflate the first section 16 is appreciably smaller
(around a third) of the time that is available to
inflate the bag portion 14. So as to ensure therefore
that the first section 16 is fully inflated as quickly
as possible, a restricting means in the form of a
frangible diaphragm or valve means is provided between
the first and second sections 16, 17 of the tubular air
passage member 15. The diaphragm is set to break only
when the first section 16 is inflated whereupon air will
be admitted to the second section 17 and the bag portion
14.

PCT/GB93/00347
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A third embodiment of the invention is shown in
Figure 5. The inflatable bag means 7 of this embodiment
comprises a central inflatable bag portion 19 which when
inflated is located between the driver 4 and the
steering wheel 2 of the vehicle. The bag portion 19
has dimensions which are not substantially greater than
that of the steering-wheel 2 and is connected by
plurality of radially extending air passage limbs 20 to
a plurality of outer inflatable portions 21. The limbs
20 are arranged to extend towards the driver 4 so that
the outer inflatable portions 21 'hug' around the
driver. The outer inflatable portions 21 are attached
to the limbs to form 'T' type sections and are arranged
circumferentially around the central bag portion 19 to
afford the driver 4 at least partial sideways
protection. The particular arrangement of the limbs 20
and outer inflatable portions 21 ensures that the
driver's arms and hands do not impede their inflation
and are not injured by being forced rapidly from the
steering wheel during inflations at least when in the
normal "straight on" driving condition shown in Figure 5.

Figures 6 to 9 show a fourth embodiment of the
present invention. As illustrated in Figure 6, the bag
means comprises a single generally disc shaped bag 22
having discrete segments 23 formed therein, each extending
from a central bag portion 24. The segments 23 are
truncated and arranged circumferentially. Their sides 25
are defined by seams extending radially and joining the
opposite substantially circular faces of the bag.

| The segments are arranged to be able to pivot, to a
degree, independently with respect to the central bag
portion and to move relative to one another. Although
this may be achieved simply by separating adjacent
peripheral portions of the segments 23 along the radially
extending seams, in the preferred arrangement shown, there
are provided V-shaped notches 26 each of which comprisgs a

substantially triangular area of uninflated material.
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These areas of material allow for limited relative
movement of each of the peripheral portions. The material
left in such notches may be removed to provide less
restricted movement of the peripheral portions of the
segments or may be retained as webbing.

As shown in Figures 7, 8 and 9, by arranging .each
segment 23 to pivot independently to a degree, the bag
means as a whole is partly self-adjusting to the
dimensions of both the vehicle interior 27 and the driver
4. The bag means can thus be used effectively for
different sized drivers and vehicle interiors, the
independent nature of the peripheral portions ensuring
that the bag means does not distort undesirably and
unpredictably if one or more of the peripheral portions is
forced to inflate in an unexpected and unprovided for
fashion.

Four or more segments 23 are preferred.

As shown particularly in Figure 8, the bag means
extends forwardly (i.e. towards the rear of the vehicle)
and radially outwardly from the steering wheel 2. 1Its
peripheral portion engages the vehicle interior side 27 at
for example a door or window. By arranging the bag means
22 to conform to such a sculptured dish-like
configuration, the vehicle driver 4 is provided with
partial sideways collision prbtection. Moreover, the
driver is, by virtue of the peripheral portion extending
to positively engage the side window/ door, prevented from
slipping past the bag edge and sustaining injuries by
sliding along the vehicle interior side and striking the
A-pillar 28 or other vehicle parts. The sculptured shape
of the bag furthermore acts to guide the driver 4, when
thrown forwardly and to one side, towards the centre of
the bag.

In this embodiment, frontal protection is provided
predominately by the central bag portion 24 disposed
directly in front of the head and upper body. The portion
24 is joined to the outer segments along further seams at
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which the opposite faces are not joined but have reduced
spacing to permit the required limited pivotal movement of
each segment whilst permitting inflation gas to flow to
all parts of the bag.

As illustrated in Fig. 8, the peripheral portion
which engages the vehicle interior side 27 is arranged to
deform into a foot-like section 29 which extends further
forwardly away from the steering wheel along the vehicle
side interior such that in horizontal cross-section its
free end points towards the rear of the vehicle. The
provision of such a foot-section affords the vehicle
occupant additional side protection and together with the
peripheral portion forms a cushioned corner to 'catch' and
retain the driver when thrown forwardly and to one side as
depicted by the phantom lines in Figure 8. The foot-
section 29 also importantly serves as a wedging element,
acting to maintain the position of the bag periphery on
the vehicle side interior in the event of the driver being
thrown particularly powerfully in a direction along the
vehicle side interior.

Even when the steering wheel is oriented such that
the bag means is offset, as shown in Figure 9, the
provision of e.g. four independently pivoted segments
ensures that part of each of the two segments nearest the
door will deform on contact with the vehicle interior to
provide respective foot portions as described above and
the required side protection for the driver.

Figure 10 shows a still further arrangement of the
inflatable bag means suitable for vehicle passengers. The
inflatable bag means shown has two inflated portions in
the form of generally rectangular panels 30 and 31
connected perpendicularly to one another. The inflatable
bag means is thus IL-shaped in plan view and as such J
provides full upper body frontal and side protection to
the occupant of the vehicle. Any suitable means for
connecting the inflatable bag means to the gas inflation

means may be employed.
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Figure 11 shows in general terms a vehicle in plan
view with in cutaway section a control arrangement for use
with the present invention. Impact sensors 33 and 34 are
connected to a diagnostic unit 32 which actuates via
connection 35 the gas inflation means 12 (not shown). The .
impact sensor means 33 and 34 are arranged to relay an
impact instruction to the diagnostic unit 32 following a
frontal or sideon collision of the vehicle. Each sensor
may be provided in any suitable form eg. hydraulic
pressure sensors, piezo electric elements or membrane
switches. The sensors 33 and 34 may in certain
embodiments be arranged so as to only to relay the
instruction to the diagnostic means 32 to activate the gas
inflation means 12 for a limited angle of collision of the
vehicle. For example, for the inflation bag means of the
embodiment shown in Figures 5 to 9, this angle may be 45°
from a longitudinal axis of the veﬁicle.

The inflatable bag means may be formed of coated or
uncoated fabric in common with known bags. The preferred
embodiments may however also be formed from a plastic film
material such as a thermoplastic and/or elastomeric

polymer film. As described above, these have particular
advantages. '

Suitable materials include:.

Saturated polyester film e.g Polyethylene Tetraphthalte
(PET)

‘Orientated Polypropylene film (OPP)

Polyamide film (Nylon)
Polycarbonate film
Polyurethane film.
These films preferably have a thickness of around
150-250um. Friction reducing coatings may be provided. .
As with known air bags, the above embodiments of bag
means of the invention may be provided with openings to
allow rapid deflation of the bag as soon as the inflating
gas supply has been exhausted after an impact.

The preferred embodiment of bag has an internal
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capacity of around 70 litres.
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Claims

1. An impact protection arrangement for or in a motor
vehicle comprising impact sensor means which in use
detects collision impacts of the vehicle, inflatable bag
means for protecting at least the driver in the event of
such an impact, and bag inflation means operable in
response to the impact sensor means, wherein, when
inflated, the bag means includes a portion providing
frontal impact protection and a portion providing at least
partial sidewise impact protection for an associated

vehicle occupant, these portions being communicated upon

operation of the inflation means with a common source of

gas of the inflation means.

2. An impact protection arrangement as claimed in claim
1, wherein sideways protection is provided by a bag
portion or portions which extend(s) radially outwardly
from the steering wheel, and forwardly therefrom, to

provide a generally concave face which confronts the
occupant.

3. An impact protectioh arrangement as claimed in claim
2, wherein the inflated bag means extends radially
outwardly from the steering wheel such that a peripheral

portion thereof engages in use the adjacent vehicle
interior side.

4. An impact protection arrangement as claimed in claim
3, wherein the peripheral portion is deflected by
engagement with the vehicle side so that its extremity
viewed in horizontal cross-section points towards the rear

of the vehicle and the degree of concavity is enhanced in
the peripheral region.

5. An impact protection arrangement as claimed in any of

claims 2 to 4, wherein the bag means is formed with a
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central bag portion and a plurality of individually
pivotable segments extending radially therefrom.

6. An impact protection arrangement as claimed in claim

5, wherein the bag means includes four truncated segments.

7. An impact protection arrangement as claimed in claims

5 or 6, wherein V-notches are provided in the periphery of
the bag means.

8. An impact protection arrangement as claimed in any
preceding claim, wherein the sideways protection is
provided by at least one bag portion which is disposed,
when inflated, directly between at least the head of the

occupant and the adjacent side door, wall or window of the
vehiclei

9. An impact protection arrahgement as claimed in any
preceding claim, wherein the bag portions, together with
any inflatable paésage members communicating them with the
inflation means, are shaped and configured such that they
can all inflate substantially uhimpeded by the driver's
hands and arms, at least when in a normal "straight on"
driving condition, and without forcibly dislodging them
from the steerinq wheel.

10. An impact protection arrangement as claimed in claim
1, wherein the inflatable bag means comprises
intercommunicating planar bag portions which together when
inflated define a substantial L-shape in plan.

11. An impact protection arrangement as claimed in any
preceding claim, wherein the impact sensor means is
arranged to detect both frontal and at least partially

side on i.e. angled collisions of the vehicle.

us
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12. An impact protection arrangement for the driver of a
vehicle comprising an inflatable bag means stored in a
compartment arranged centrally of the vehicle steering
wheel and arranged to be inflated following an impact of
the vehicle, the inflated bag means being generally dish
shaped and extending forwardly and radially outwardly from.
the steering wheel whereby a peripheral portion thereof

engages the adjacent vehicle interior side.

13. An impact protection arrangement as claimed in any
preceding.claim, wherein the inflatable bag means is
formed from suitably shaped panels of uncoated fabrics
which are sewn together.

14. An impact protection arrangement as claimed in any of
claims 1 to 12, wherein the inflatable bag means is formed

from a plastics film material e.g. thermoplastics and/or.
elastomeric polymer films.

15. An impact protection arrangement as claimed in claim
14, wherein the plastics material is provided with a
friction reducing coating. '

16. An air bag for a vehicle which is sculptured to
provide, when inflated, a generally concave front face
which confronts the driver.

17. An air bag as claimed in claim 16, wherein the bag
is, when inflated, generally dish shaped.

18. An air bag as claimed in claim 17, wherein the bag is
formed with a central bag portion and a plurality of
individually pivotable segments extending radially
therefrom.

19. An impact ﬁrotection arrangement for the occupant of

a vehicle comprising an inflatable bag means formed from a
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plastic film material such as a thermoplastic and/or

elastomeric polymer film.

20. 2an air bag for a vehicle comprising a plastics film
material such as thermoplastic and/or elastomeric polymer
film.

21. 2An impact protection arrangement or air bag as
claimed in claims 19 or 20, wherein the plastic film
material has a thickness range of 150-250 um and a
strength range of 30-40 kN/m.
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