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(57) Abstract
A safety device for a body on or in a vehicle
trigger plate (6) activated by bodily impact.

comprises an inflatable cushioning means (4) and a trigger device for causing the
cushioning means (4) to inflate. meuiggerdeviceisacﬁvawdbypmxinﬁtyofﬂlebodytobepromwd. The trigger device comprises a
Thetriggerplaw(_6)_hasahollowneedle(10)fcrpmcmﬁngthegasmiswr. .
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in the event of a frontal col li sion,

the steering colum can be pushed into the cabin with the mass of the

engi ne

The present invértidnRé€late§ to a device for protecting drivers or passengers of

vehicles from injury in the event of an accident.

The most common means for protection against injuries in motor vehicles is a seat-belt.
However, during a crash the body concerned undergoes violent movement as it is
restrained by the belt. Injuries can still result from the belt itself and from sharp
accelé.ration and decéleratioh experiénced by the human framé. Morebver, the driver is

not protected if inward deformaﬁoxi of the car's superstructure is caused by the impact

* of, for example, another vehicle. Typically, such deformation might be caused by a

side impact, or a frontal collision. To exacerbate matters, in the event of a frontal

| collision, the steering column can be pushed into the cabin with the mass of the engine

behind it.

A number of elaborate systems have been proposed for cushioning drivers or

| passengers against the forces and objects which cause mjunes as a result of collisions.

However, these are complicated, expensive to manufacture, and in at least one case,

preferably should be built into the car when it was manufactured. Often, these devices

‘employ an merti_a-ac_tiVated component which can limit the 'mnge of appropriate

location for these devices, because different forces will be expen'enced in different

lbcaﬁdns in the vehiclé.

In particular, there have been proposals for inflatable bags to be activated in the event
of an impact. They generally have to be pre-fitted during assembly of the vehicle and
normally require the internal stfiicture of the vehicle, such as the facia or steering

wheel for example, to be specially designed to accommodate them.
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A nunber of el aborate systens have been proposed for cushioning drivers or
passengers agai nst the forces and objects which cause injuries as a result
of collisWOR¥17753 _ However, these are conpli cREHSGINMPUNS| ve
to manufacture, and in at |east one case,, preferably
should be built into the car when it was Tanufactured. O ten, these devices
enpl oy an inertia-activated conponent which can limt the range of
appropriate | ocation for these devices, because different

forces will e S&?&{t'u%ﬁﬁgn %é?s Glitfté the a novel safe devic%for alvafiile WHiSh b§h the

vehi cl e. part there lave been proposals tor

i nfl atabl e ba@srdWefif pdctivi iftthg i!:cfdﬁﬁ‘tsei‘é ?él&uvely inexpensive jo manufacture and
can easily be installed in all kinds of motor vehicle, even after manufacture of the

~ vehicle.

According to the inve_hiion _ihere is provided a Safety device for p:o'tecting a bod& on

_orin a vehicle, the safety device comprisihg an inﬂatable cushienihg means, and a
trigger device for causing the cushxomng means to mﬂate, wherein the trigger device is
adapted to be acnvated by proxzmlty of a body which the safety device is intended to {

protect.

When a collision occurs, the momenium of the body causes it to move relative to the
trigger device, which is secured directly or indirectly to the vehicle, and thus to activate
the trigger device, which causes the cushioning means to inflate. Thus, the ihvention
provides a simpie means for protecting a body in the event of a collision. Due to its
simp_lieity, the device cén be fitted in any appropriate place within a vehicle, because it
is not dependent oh the inertia of the vehicle itself, but rather on relative movement
between the device and the body, and will not fail to oper.ate- or be accidentally

trig geré.d bj installation in an inappropriate posiﬁoxi. This 'mea.ns that the device can be
fitted in the side of the vehiCle to protect against side impacts' and in the.rear to reduce

the possibility of whiplash, for example.

. Altemauvely, the tngger devxce may compnse a plate wmch is adapted to be activated

when struck by a body which the safety dev1ce is mtended to protect. |
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In one particularly preferred embodiment, the cushioning means is a gas-tight bag
which comprises an opening, the opening being sealed by part of a gas canister;

~ wherein a trigger plate is provided inside the bag and a hollow needle attached to the
trigger plate faces a surface of the gas canister which communicates with the interior of
the bag; the arrangement being such that impact upon the plate causes the plate to
push the needle through the said surface of the gas canister which it faces, thereby
releasing a body of pressurised gas from within the gas canister, which body of gas

expands to fill the air-bag.

- Preferably, the needle extends perpendicularly from ﬁ rear face of the trigger plate.
Resilient means may be provided between the rear of the plate and é surface of the
cani_ster faced by the rear face of the plate. This has the effect of controlling the
amount of pressure required to pierce the canister thh the needle_. Inone partichlarly
preferred embodiment, the resilient means is a helical spring, which concentrically |

- encircles the needle. The needle may be located within a cylinder which extends
perpendicularly from a surface of the gas canister. The cylinder can provide lateral
support for the needle and, if lpcated concentrically within the helical spring, provide
lateral support for the helical spring.

An embodiment of the invention will now be described ,by way of example, with

reference to the accompanying drawings in which:-
Figure 1 is a schematic view of a safety device in accordance with the invention;

Figure 2 is a view of the gas canister of the safety device of Figure 1;
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the invention there i _ afety device for protecting a body on
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device of Figure 1 and the gas canister of the safety device in Figure 1;

Figures 4, 5 and 6 are a sequence of views of the safety device of Figure 1 in position
in a motor vehicle and Ehowing the condiﬁon of the safety device at successive stages

during the course of a collision;

Figure 7isa schematic view of a motor vehicle showing alternative positions for a

safety device in accordance with the invention; and

Figure 8 is a partially cut-away perspective view of a motor vehicle incorporating two

 safety devices as shown in figure 7 following a collision.

As shown in Figﬁré 1,an embodiment of the sa.féty device comprises a cylindrical gas
canister 2 with an upstanding cylindrical nozzle 8 projecting perpendicularly from one
end face 7. Use of a canister of this pa’rﬁcular shape is ,:not:absolutely required, any
other appropriate shape might be used instead. An air-bag 4 comprising an aperture 3
is sealed around one edge 5 of the face 7 of the gas canister 2 by the ﬁerimeter of the
aperfui‘e. The nozzle 8, therefore, extends directly into the air-tight volume of the bag

4.

The canister 2 is charged with compressed gaseous carbon dioxide. However, it could
altenatively be charged with a volatile propellant or even a small explosive device,

since a lafge volume of gas is normally released as a result of a chemical explosion.

A trigger plate 6 is located inside the bag 4 and is arr_a.tiged generally parallel to the
fa_ce. 7 of the canis'ter'? from which the nozzle 8 projects. The trigger plate 6 -
comprises a hollow needle 10 which projects generally perpendicularly from the back
face of the plate 6 towards the'end face 7 of the cylinder. The hollow needle 10 opens
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trigger plate 6. The needle 10 is situated within the nozzle 8 and is capable of

reciprocating axial movement within the nozzle 8. The degree of movement is

controlled by a co-axial helical spring 12, which surrounds both the nozzle 8 and the

needle 10 (sée. in particular, Figure 3), and acts against the rear face of the trigger

plate 6 and the face 7 of the canister.

-Although the nozzle 8 is hollow, the junction between the f:ase of the nozzle 8 and the
face of the gas canister is sealed by a seal 9. The seal is, in this case, made from thin

. - metal and is adapted to be punctured by the needle 10. The seal may alternatively be
made from a plastics material or be in the form of a solid door, which is pushed open
by the needle 10.

During manufacture, the air-bag 4 is evacuated and folded around the sides of the gas

canister, so as to form a compact unit.

An adhesive layer 20 is provided on the base end face of the gas canister 2, opposite to

- the face 7 upon which the nozzle 8 is provided.

In use, the safety device is fixed in position by means of the adhesive 20, with the

trigger plate 6 facing towards the body which is to be protected.

In the event of an accident in which a person is thrown tdwards the safety device, the
person strikes the trigger plate 6, compréssing the helical spring 12 and forcing the
needle 10 to pierce the seal 9. The compressed carbon dioxide is released from inside
the gas canister 2 via the.hbllow core of the needle 10 and evacuates via the front face
of the trigger plate 6 into the air-bag 4. The expanding gas rapidly fills the air-bag 4,

S0 as to provide a cushion. Because the air bag is folded around the trigger plate, the



triggered by installation in an inappropriate position. This neans that the

devi ce can be fitted in the side of the vehicle to protect . against

si de | mpoed/rrsnd-in the rear to redugce the possi biRQIV8GSPOMMI pl ash,
for exanpl e. Alternatively, the trigger device may conprise a plate™
which is adapted to be activated - when struck by a body which the

safety device is intended to protect.
unpact of the body upon the trigger plate is cushioned. The cushioning effect is

enhanced by the presence of the helical spring 12, which further abgorbs the impact of
the body. - | o

Actuation of the device will now be Qescribed in relation to a front collision. Itisto-be -
-understood, however, that the device is also effective if installed to offer protection Co-

against injury from impact from other directions.

- Whenever the driver encounters any risk of conision, he applies the brake. If the
braking is severe, the body will be thrown fomﬁd. This impact will activate the
device, which will then inflate the bag in the manner set out above. When the vehicle
actually collides with the object of concern; the body can receive a further impact,
which is usually more severe than the first. ’l'tus impact is, however, cushioned by the -
air bag which was caused to mﬂateas a result of the first impact. The air bag will also ST
cushion against any further, subsequent impacts, such as, for example, after the vehicle
has crashed and the dashboard connects witli the oncom'in_g‘object{ As aresult, the

person's injuries are limited. This sequence of events is shown in Figures 4, 5 and 6.

The safety device is not intended only for location upon the dashboard of a motor car. -
It may be located wherever a person or an article is to be protected from an impact.

Figures 7 and 8 show examples of alternative positions for the safety device. Theseare - -

at the rear of a vehicle, to protect against rear impact, and in the side of a vehicle, to

prbtect against side impact. Of course, the safety device is not intended to be used

only in motor cars. Any vehicle or vessel in whicﬁ an impact might occur can employ o

such a device. In particular, the device can be used in aeropl_anés, boats, minibises,

trains or trams etc.

The trigger plate may be replaced by a ptoxumty switch, which activates the gas -

generation when the bOdy reaches-a certain point. | This Sheet Has Been Replaced
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Preferably, the needl e extends perpendicularly froma rear face of the

trigger plate. Resilient neans may be pr.ovi ded between the rear of the
pl at e andW® %Y ce-of t he cani ster faced by t he r ear PCIS6950000he
plate. This has the effect of controllingsthe, camount of pressure

required to pierce the canistér with the needl e: In%EShﬁﬂﬁsBeanRaﬁlhcyd

preferred enbodi nent, the resil ahlc
concentri ca\IAHM encircles tHﬂ “H@ﬁ“m“ﬂ edl e Wi t hin
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cani ster. The cylinder can provide Jateral ort for the needl e and,
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support for the helical odlme of the in entlon will
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acconpanyi ng draw.ngs in i ure .1 S tic view of a
safety devi c&Y %h@'ﬂ%gwwﬁem whepgin m;ggfqrgﬁwce 1 adaptegt acuvated%y

proximity of a body which the safety device is mtended to protect.

2. A safety device for protecting a body on or in é vehicle, the safety device
comprising an inflatable cushionin'g means and a triggei‘ deviée for causing the
cushioning means to mﬂate, wherein the trigger device compnses a plate which is

adapted to be activated when struck by a body wh1ch the safety device is intended to

protect.

3. A safety device according to claim 1 or 2, wherein the trigger device is

provided with means for releasing a body of gas for inﬁating the cushioning means to

cushion the body that the device is intended to protect.

4. A safety device according to claim 3, wherein the trigger device comprises a
gas canister and a needle for puncturing the gas canister to release the gas into the

cushioning means.

5. A safety device according to claim 4, wherein the needle comprises an axial

bore for allowing gas to escape.

6. A safety device according to any preceding claim wherein the cushioning means

is a gas-tight bag.

7. A safety device a;:cording to claim 6 and claim 4 or 5, wherein the bag

comprises an opening, which opening is sealed by a wall of the gas canister.



Fi gure 2 is a view of: 1tgﬂhe ga[§l CBainl%et ggedof the safety device of Figure 1;
Thi's Shee n Re as e PCT/$G95/00011
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8. A safety device according to claim 7, wherein the trigger device is located

inside the bag and can access the gas canister via the opening.

9. A safety device according to claim 4 or any claim dependent thereon, wherein
the canister comprises a nozzle and the needle is located coaxially within the nozzle in

such a manner as to be capable of reciprocal movement therein.

10. A safety device according to claim 9, wherein resilient means are provided for

resisting axial insertion of the needle into the nozzle.

1. A séfety device according to claim 10 wherein the resilient means is a helical

spring located coaxially about the needle.

12. A safety device according to claim 4 or any claim dependent thereon, wherein
the gas canister is provided with a layer of adhesive on one surface thereof for

mounting the safety device in position.

_—
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Figure 3 is a detailed view of the connection between the trigger plate of
the safetywelgyirgg of Figure 1 and the:gas canister of the SFqaces@egce i n
Fj gure 1, Figures 4, 5 and 6 are a sequence of views of the safety device
of Figure 1 in position in a notor vehicle and showi ng the condition of
the safety device at successive stages ddr3 ng the course of a collision;
Figure 7 is a schematic view of a notor vehicle show ng alternative
positions for a safety device in accordance with_.the invention; and

FIG.3-



Figure 8 is a partially cut-away perspective view of a notor vehicle

I ncor por atg safety devices as shown in figure 7 fol g

col | isi on.w&gﬂyég%om in Figure 1, an enbodi nent of the saffe?i;,sué’es&oglel
conprises a cylindrical gas canister 2 with an upstandi ng cylindrical

nozzl e 8 projecting perpendicularly from £ end face 7. Use of a canister
of this particular shape is not absolutely required, any other appropriate
shape m ght be used instead. An air-bag 4 conprising an aperture 3 1is

seal ed around one edge 5 of the face 7 of the gas canister 2 by the
perimeter of the

FIG.4
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aperture. The nozzle 8, therefore, extends directly into the air-tight

vol ume of iWeedreross 4. The canister 2 is charged with conpressed_gaseous
car bon di oxi de. However, it could alternatively be chargedr\ﬁrtﬁ?9 fatile
propel lant or even a small explosive de¥f3e, since a large volune of gas
is normally released as a result of a chem cal - explosion. A trigger plate
6 is |ocated i nsTde TITe Dag—#amd—+s—aanged general ly parallel to the
face 7 of the canister 2 fromwhich the noz2\e 8 projects. The trigger

pl ate 6
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0 0e %c{cg&hc@&ma&n?s.@cﬂ ﬁ%ycv%ti.n BaREOR90. ifenl s AN Ty hibRE! 1Y

spring 12 and rmna th tn pierce the qeal 9 Thp conpressed
carbon dioxide is rele eased frominside the gas canister 2 via the holl ow
cbr e " ofS34eMheedl e 10 and evacuates via the front face of the trigger
plate 6 into the air-bag 4. The expanding gas rapidly fills the air-bag 4,
50 as to YEVi®k a cushion. 'E!éléa E the air bag is fol ded aroun(?;g%e

ri gger plate, the Claims
Inventive step (IS) Claims 1-13 " YES
Claims : NO
Industrial applicability 1A}~ Claims 1-13 YES
. Claims NO
2. Citations and explanations

None of the international search report citations suggests or discloses a safety device comprising an inflatable cushioning
means with a trigger device adapted to be activated when struck by a body which is intended to be protected as claimed.

Form PCT/IPEA/409 (Box V)(January 1994)



INTERNATIONAL PRELIMINARY EXAMINATION REPORT | International application No.
WO 96/ 17753 . | Py1/5G95/00011.
PCT/ SG35/ 00011 jnpact of the body upon_ the trildgér_plate is

Ty hi on : E onj . . enhanced by the presence of the
| YrathWreli i i:ﬂ{ceg'%flﬁéaﬁ ﬁ%&cg Sorbs the | npact of t he body.

The following defects in the form or contents of the international application have been noted:

Claim 14 fails to comply with Rule 6.2 (a) of the PCT in that it rclies on references to the description and drawings-
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Actuation of the device will now be described in rellgko% i ont
caollision It is to he understood_however _that dd%\//@g{e is also

f\flﬁctlvec.&imma.tvai.drﬁdn&e.mrﬁﬁfonaaﬂhﬁmohon agai nst injury frominpact

romother directions henever he driver encounters any risk of

ol lisian, he a es the-brake braking is severe, the bod

i b o v'e&;? 2B onie a'amﬂrﬂﬁ the ﬁ'%eﬁscrwwnr ang i 9 oF s aeston ey i clajgp A ully
i SPRPoRed SPORQN. AR MABS 0 i h the manner set out above. WWen the vehicle
ctually collldes with the object of concern, the body can receive a

UCLAihel3 1hdkp alatity in that it iRintultarieBuslisdpptndyd oo Gaveeelaian the first. This
npact i s, however, cushioned by the - - ,

—hQ S = 0 ha
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air bag which was caused to inflate ag a result of REGEfIE 4 8pRER. 1997

air bag will also cushi on agai nst any further, subsequent inpactssuch
as, for exanple, after the vehicle has crashed and the dashboard
connects with the oncom ng object. As a result, the person’'s injuries

are limted. This sequence of events is shown in Figures 4,5 and 6.
The safety device is not intended only for -l ocation upon the dashboard of a

not or car. It may belocatégﬁfr person or an article is to be
protected from an i npact. |E gﬁﬂﬁ% 8 show exanpl es of alternative
positions for the safety device. These are

The present invention relates to a device for protecting drivers or:passengers of

vehicles from injury in the event of an accident.

The most common means for protection against injuries in motor vehicles is a seat-

- belt. However, during a crash the body concerned undergoes violent movement as it
is restrained by the belt. Injuries can still result from the belt itself and from sharp
acceleration and deceleration experienced by the human frame. Moreover, the driver
is not protected if inward deformation of the car's superstructure is caused by the
impact of, for example, another vehicle. Typically, such deformation might be caused
by a side impact, or a frontal collision. To exacerbate matters, in the event of a frontal

collision, the steering column can be pushed into the cabin with the mass of the engine
behind it.

A number of elaborate systems have been proposed for cushioning drivers or
passengers against the forces and objects which cause injuries as a result of collisions.
However, these are complicated, expensive to manufacture, and in least one case,
preferably should be built into the car when it was manufactured. Often, these devices
employ an inertia-activated component which can limit the range of appropriate
location for these devices, because different forces will be experienced in different

locations in the vehicle.

In particular, there have been proposals for inflatable bags to be activated in the event
of an impact. They generally have to be pre-fitted during assembly of the vehicle and
normally require the internal stracture of the vehicle, such as the facia or.steering

wheel for example, to be specially designed to accommodate them.
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4t the rear of a vehicle, to protect agai nst rear inpé%tﬁEdMUnZtgq:§$d@97
of a vehicle, to protect against side inpact. O course, the safetly
device is not intended to be used only in notor cars. Any vehicle or

vessel i Mhetpresenpinventioacetsriugt procide & noed sefepy duvice for a setidle avhididage. | n
particul ar, the device can be used in aeroplanes, boats, m nibuses,

trains omfﬁor@n@flé;nsqtection duringaceidenigds rehatively inexpensive opnarvfecting aadpr oxi ity
Swi tch, V(V%.i’l %%'si@cl}el iX&Ql‘Fesd 151%?1 S of mot'oxgveoe.ri'ﬁacrlé",1 te'vé)nna er?n n'{lpa%tu?é) gé’ th{a eaches-a

certain p
vehicle.

'According to the invention there is provided a safety device for protecting a body on
or in a vehicle, the safety device comprising an inflatable cushioning means, and a
trigger device for causing the cushioning means to inflate, wherein the trigger device
is adapted to be activated when struck by a body which the safety device is intended

to protect.

When a collision occurs, the momentum of the body causes it to move relative to the
trigger device and strike the plate which causes the cushioning means to inflate. Thus,
the invention provides a simple means for protecting a body in the event of a collision..
Due to its simplicity, the device can be fitted in any appropriate place within a vehicle,
because it is not dependent on the inertia of the vehicle itself, but rather on relative
movement between the device and the body, and will not fail to operate or be
accidentally triggered by installation in an inappropriate position. This means that the |
device can be fitted in the side of the vehicle to protect against side impacts and in the

rear to reduce the possibility of whiplash, for example.
Further preferred features of the invention are set out in the appended claims.

In one particularly preferred embodiment, the cushioning means is a gas-tight bag
which comprises an opening, the opening being sealed by part of a gas canister;
wherein a trigger plate is provided inside the bag and a hollow needle attached to the
trigger plate faces a surface of the gas canister which communicates with the interior
of the bag; the arrangement being such that impact upon the plate causes the plate to
push the needle through the said surface of the gas canister which it faces, thereby
releasing a body of pressurised gas from within the gas canister, which body of gas

expands to fill the air-bag.
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PCT/ SG95/ 00011 Many further nodifications and variations wili Suggest
§ hensel ves to those-versed in the art upon making reference to-the

f oregoi rEtefeldblis ithehdedR: xS pemBidiciEfomSa r@ataee of the tridgerpliteof exanpl e
only and which is not intended to |imt the scope of the 1nvention,
whi ch i Resilient mearsomayy be provided batovedn theaeansof the plate and a surface of the
.cax.x'ister faced by the rear face of the plate. This has the effect of controlling the
amount of pressure required to pierce the canister with the needle. In one particularly
preferred embodiment, the resilient means is a helical spring, which concentrically
encircles the needle. The needle may be located within a cylinder which extends
perpendicularly from a surface of the gas canister. Thé cylinder can provide lateral
support for the needle and, if located concentrically within the helical spring, provide

lateral support for the helical spring.

An embodiment of the invention will now be described, by way of example, with

reference to the accompanying drawings in which:

Figure 1 is a schematic view of a safety device constructed in accordance with an

embodiment of the invention;
Figure 2 is a view of the gas canister of the safety device of Figure 1:

Figure 3 is a detailed view of the connection between the trigger plate of the safety

“device of Figure 1 and the gas canister of the safety device in Figure 1;

Figures 4, 5 and 6 are a sequence of views of the safety device of Figure 1 in position

in a motor vehicle and showing the condition of the safety device at successive stages

during the course of a collision;

Figure 7 is a schematic view of a motor vehicle showing alternative positions for a

safety device in accordance with the invention; and

Figure 8 is a partially cut-away perspective view of a motor vehicle incorporating two

safety devices as shown in Figure 7 following a collision.
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a Qq
PCT/ S5/ 00011 CLAI V5 1. A safety device for protecti n6C§ 1837
¢body on or in a vehtcle, the safety device conprising an inflatable

cushi oni Agshoeania Rigute d, in ergbatimernofale fafity devite cemprives a cylindiidi gai ng means
to inflate, wherein the trigger device is adapted to be activated by
proxi mi tgnister 2 wWithygn wpitandingylisdreal pozedeB projecting pewendiqulady oo enst .
2. A saf | r ' . Q r jhi,a.vehicle, the safety
devi ce e.%ﬁ f%%%?\?éél ‘ﬁfga %ﬁfslteg ?%‘ﬁ%ﬁ%@&ﬁ‘sﬁ‘?@%&sﬁ‘g t ??%sghgel?aﬁ%ﬂuére&'r F\é’é er device
for causdthér dppfopriate shape might be used instead. An air-bag 4 comprising an aperture 3

is sealed around one edge 5 of the face 7 of the gas canister 2 by the perimeter of the

aperture. The nozzle 8, therefore, extends directly into the air-tight volume of the bag
4,

The canister 2 is chargéd with compressed gaseous carbon dioxide. However, it could
alternatively be charged with a volatile propellant or even a small explosive device,

since a large volume of gas is normally released as a result of a chemical explosion.

A trigger plate 6 is located inside the bag 4 and is arranged generally parallel to the
face 7 of the canister 2 from which the nozzle 8 projects. The trigger plate 6
comprises a hollow needle 10 which projects generally perpendicularly ﬁom the back
face of the plate 6 towards the end face 7 of the cylinder. The hollow needle 10 opens
out into the front face of the plate 6, so as to define a flow path from the tip of the
needle 10, along the length of the needle 10 and out through the front face of the
trigger plate 6. The needle 10 is situated within the nozzle 8 and is capable of
reciprocating axial movement within the nozzle 8. The degree of movement is
controlled by a co-axial helical spring 12. which surrounds both the nozzle 8 and the
needle 10 (see, in particular, Figure 3), and acts against the rear face of the trigger

plate 6 and the face 7 of the canister.

Although the nozzle 8 is hollow, the junction between the base of the nozzle 8 and the
face of the gas canister is sealed by a seal 9. The seal is, in this case, made from thin
metal and is adapted to be punctured by the needle 10. The seal may alternatively be

made from a plastics material or be in the form of a solid door, which is pushed open
by the needle 10.

During manufacture, the air-bag 4 is evacuated and folded around the sides of the gas

canister. so as to form a compact unit.
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tushioning nmeans to inflate, whereinsthe trigger degicce:- [ I
which is adapted to be activated valnen struck byxgbbg§gmli%?fggpé§€ty
device is intended o prot ect . 3. A safety device according to
claiml or 2, wherein the trigger device is provi ded with neans for

rel easing a body of gas for inflating the cushioning nmeans to . cushi on

t he bodyAn héhesimamapc%pnoyldeﬂ 1oa thagclopse engfage eEthe gas canister. 2, oppositaaf et y

device accprding to claim 3, wherein the,trigger device conprises a - gas
cani stert°§ﬁa9a§eﬁé‘é’&?&"r‘%‘%ﬁ&ﬂﬁ‘%é i‘srﬂoY‘HEd'gas canister to rel ease the gas
into the cushi oni ng nmeans. 5. A safety device according to
claim4, wherein the needle conprises an axi al

In use, the safety device is fixed in position by means of the adhesive 20, with the

trigger plate 6 facing towards the body which is to be protected. :

In the event of an accident in which a person is thrown towards the safety device, the
person strikes the trigger plate 6, compressing the helical spring 12, and forcing the
needle 10 to pierce the seal 9. The compressed carbon dioxide is released from inside
the gas canister 2 via the hollow core of the needle 10 and evacuates via the front face
of the trigger-plate 6 into the air-bag 4. The expanding gas rapidly fills the air-bag 4,
S0 as to provide a cushion. Because the air bag is folded around the trigger plate, the
impact of the body upon the trigger plate is cushioned. The cushioning effect is

enhanced by the presence of the helical spring 12, which further absorbs the impact of
the body.

Actuation of the device will now be described in relation to a front collision. Itisto
be understood, however, that the device is also effective if installed to offer protection

against injury from impact from other directions.

Whenever the driver encbuntefs any risk of collision, he applies the brake. If the
braking is severe, the body will be thrown forward. This impact will activate the
device, which will then inflate the bag in the manner set out above. When the vehicle
actually collides with the object of concern, the body can receive a further impact,
wﬁich is usually more severe than the first. This impact is, however, cushioned by the
air bag which was caused to inflate as a result of the first impact. The air bag will also
cushion against any further, subsequent impacts, such as, for example, after the
vehicle has crashed and the dashboard connects with the oncorhing object. Asa
result, the person's injuries are limited. This sequence of events is shown in Figures 4,
5and 6.

AMENDED SHEET
IFEAIALY




T o TV A A

“bore for allow ng gas to escape. 6 6. A saf ety “dewi ce*accq‘rg'[_ mg ..t o
any precedi ng claimwherein the: cushi oni ng neans Is a gas-tight bag
7. A safety devi€e according to claim6 and claim4 or 5, wherein the
bag Thergufety eleviaa ispe mtendedwindycfor tgpatiomgpansthe dashboard wf a madd caef t he gas
cani ster, WD 96/ 17753 PCT/ SGQ?/ 00011

it may be located wherever a person or an article is to be protected from an impact.

Figures 7 and 8 show examples of alternative positions for the safety device. These
are at the rear of a vehicle, to protect against rear impact, and in the side of a vehicle,
to protect against side impact. Of course, the safety device is not intended to be used
only in motor cars. Any vehicle or vessel in which an impact might occur can employ
such a device. In particular, the device can be used in airplanes, boats, minibuses,

trains or trams etc.

Many further modifications and variations will suggest themselves to those versed in
the art upon making reference to the foregoing illustrative embodiment, which is
given by way of example only and which is not intended to limit the scope of the

invention, which is determined by the appended claims.
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8. A safety device according to clhaim7, whereiREQfe [ [ S
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| ocat ed |nS|de the bag and can access the gas canis
Openi ng. :

.ng to claim4 or any claim
dependent thereon mherel h er conprises a nozzle and the

t he can
needl e is | ocated coaxi al lrr?i I"l ﬂu e in such a manner as to
be capabCEAINISTr eci procal L 10. A safety device
according to claim?9, vvherel n resilient méans are provi ded for

1. A safety device for protecting a body on or in a vehicle, the safety device

comprising an inflatable cushioning means and a trigger device for causing the

cushioning means to inflate, wherein the trigger device is adapted to be activated

when struck by a body which the safety device is intended to protect.

2. A safety device according to claim 1 wherein the trigger device comprises a

plate such that said trigger device is activated when said plate is struck by said body.

3. A safety device according to either claim 1 or 2, wherein the trigger device is
provided with means for releasing a body of gas for inflating the cushioning means to

cushion the body that the device is intended to protect.

4. A safety device according to claim 3, wherein the trigger device comprises a
gas canister and a needle for puncturing the gas canister to release the gas into the

cushioning means.

5. A safety device according to claim 4, wherein the needle comprises an axial

bore for allowing gas to escape.

6. A safety device according to any preceding claim wherein the cushioning

means is a gas-tight bag.

7. A safety device according to claim 6 and claini 4 or 5, wherein the bag

comprises an opening, which opening is sealed by a wall of the gas canister.

8. A safety device according to claim 7, wherein the trigger device is located

inside the bag and can access the gas canister via the opening.
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“resisting axial insertion of the needle into the nozgle.. ,,. ., - 11._ A
safety device according to claim10 wherein the resilient’ headns® istal i
Thel i cal spring | ocated coaxially about the needl e. 12. A

safety dgvice [ i Ol Al ' ' , Wherein
t he gas dgc{an [ Sﬁggﬁ%&’é&&%ﬁcg%rgi.% t?]ﬁﬁgﬂ I4a0?/§¥y gkﬂgghgeg.p \g/@qgér}%%éigﬂleggg ace
t her eof thekanister conifriset b ngzAldhandsthé atadleiz\located ddagially Withih the nozzle in

such a manner as to be capable of reciprocal movement theréin.

10. A safety device according to claim 9, wherein resilient mean are provided for

resisting axial insertion of the needle into the nozzle.

11. A safety device according to claim 10 wherein the resilient means is a helical
spring located coaxially about the needle.

12. A safety device according to claim 4 or any claim dependent thereon, wherein
the gas canister is provided with a layer of adhesive on one surface thereof for

mounting the safety device in position.

13. A safety device according to claim 2 and 4, or any claim dependent on these

two claims, wherein said needle is directly activated by said plate.

14. A safety device substantially as hereinbefore described with reference to

figures 1 to 3 of the accompanying drawings.

e
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ABSTRACT

SAFETY DEVICE

A safety device for a body on or in a vehicle composes an inflatable cushioning means
4 and a trigger device 2, 6, 12 for causing the cushioning means to inflate. The trigger
device 2, 6, 12, is activated when struck by the body to be protected. The trigger

device comprises means for activation by impact from the body.

Figure 1..
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