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“Airbag system for motorcycle drivers”

%k %k

The present invention relates to a garment which, in addition to protecting a user’s body

from the normal climatic conditions (wind, rain, etc.) is also associated with an inflatable

protective device.

Mototcycling has always been identified as a sport which carries additional risks due to the

high speed and to the limited protection that clothing can provide if the rider is involved in

an accident. For many years designers of motorcycle clothing have tried to balance the need

of providing an adequate protection against a severe impact, which normally requires several

layers of stiff padding, with the requirement of wearing a piece of clothing which is as lighter
and as supple as possible.

Atticles of clothing equipped or associated with inflatable protectors (commonly referred to
as “aitbags”) have thus been conceived. When the protection is not required the deflated
chamber is thin and flexible, but in the évent of an accident the chamber is inﬂated and thus
energy from severe impacts can be absorbed. DE 36169890, US 5535446, W(0O0069292 and

EP 1668999 illustrate some examples of inflatable systems which have been proposed over

‘the years.

These systems have mainly been envisaged for use in the road traffic environment and are

typically inflated when the motorcycle impacts against another object.

The above systems may be acceptable for the road environment, but in the motorcycle

racing environment, where crashes are more frequent, these systems are less effective owing

to the following drawbacks:
- the accident is not normally caused by the motorcycle impacting an obstacle;

- the inflatable chambers are substantially large, and these catry a weight penalty
due to the increased amount of fabric and larger gas cylinder;

- after an accident, if it’s possible, the rider normally attempts to continue riding,
however in these systems, once deployed, the inflatable chambers remain exposed
and can flap around the garment and this will hinder the nder.

A solution to the above mentioned drawbacks is proposed by WO 2008/044222 that

describes an air bag system specifically designed for racing use. The inflatable chamber of

said system is smaller and after the deployment the rider can remove the spent chamber
from the protective garment and continue riding. Even if this system is an improvement
over the prior art, it cannot be considered as the best solution, because it does not solve the

following drawbacks:
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- the inflatable chamber is still quite large such that the airbag must be folded to fit in

the suit and emerge outside the suit when inflated;

— the rider still has to perform an action to detach the deployed chamber and, under the
pressure of the race going on, there is a strong chance that the rider will not execute

this procedure correctly;

~  if the rider continues racing, in case of another crash, he will not have protection
because the system has been removed and the inflation means only have sufficient gas

capacity for a single inflation.

The object of the invention is to provide a garment equipped with an iﬁﬂatable protective

device which solves the above mentioned problems and drawbacks.

In particular, a main object of the present invention is to provide a garment equipped with

an inflatable protective device that does not require to be changed, repacked or reset after

having been activated in case of accident.

Another object of the present invention is to provide a garment equipped with an inflatable

protective device suitable to assure to the rider, even after an accident, exactly the same level

of the protection without hindering the rider during the race.

At last, another object of the present invention is to provide a garment equipped with an

inflatable protective device which after the activation in consequence of an accident or an

impact, can autonomously and automatically return to a rest configuration, without needing

any action from the user.

These and other objects ate achieved by the garment according to claim 1.

The advantages and the characteristic features of the invention will be appreciated more

cleatly from the following description of a preferred, but not exclusive, embodiment of the

garment with reference to the accompanying figures in which:

- Fig. 1 shows a schematic front view of the garment according to the invention
wherein the inflatable protective device is in the deflated configuration;

- Fig. 2 shows a schematic front view like figure 1 wherein the inflatable protective

device is in the inflated configuration;

- Fig. 3 shows a schematic rear view of the garment according to the invention;

= Fig. 4 shows a schematic rear view of the connection between the inflatable
protective device and the actuation means thereof;

— Fig. 5 shows a front ctoss sectional view of the inflatable protective device

associated to the garment in the deflated configuration;
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- Fig. 6 shows a front cross sectional view of the inflatable protective device
associated to the garment in the inflated configuration.
With reference to the enclosed figures, the present invention relates to a garment 100
comprising an inflatable protective device 11 able to move from a rest condition, wherein
it’s in a deflated status, to a working condition, wherein it’s in an inflated status, an inflation
means 10 able to inflate said protective device 11 and an electronic controller 9 able to
activate the inflation means 10 if a risk and/or danger signal is detected by sensors
incorporated in the garment 100. The inflatable protective device 11, after having taken the
working or inflated condition, is autonomously and automatically returned to the rest
condition without requiring to be repacked or reset and the inflation means 10 can inflate
the protective device 11 more than once without requiting to be recharged.
The protective device 11 is made from a single sheet of elastic material such as polyurethane
which allows the protective device 11 a greater material expansion compared with the air
bags materials usually adopted. As a matter of fact, materials usually used in the airbags
construction like polythene, nylon 6 and nylon 6,6, are woven into fabrics. This provides
adequate abrasion resistance but very little stretch.
The potential drawback of less resistance of the elastic material against abrasion is overcome
because the protective device 11 is designed to be never exposed to the external
environment and thus never come into contact with an obstacle or with the road surface
directly. The protective device 11 when it is in the working condition, it does not emerge
outside the garment 100 but it remains inside a pocket 7 formed between a protection
element 4, fixed to the external layer 14 of the garment 100, and the external layer 14 of the
garment 100. The size of the protecting device 11 is relatively small and it’s positioned flat
inside the pocket 7 without needing to be packed or folded. As a matter of fact, as before
mentioned, due to its elastic properties, it’s able all the same to reach a volume which
guarantees the same level of protection offered by the known airbags.
The protection element 4 is fixed to the garment 100 by means of an elastic border 3 which,
owing its elastic properties, is able to be stretched for allowing the accommodation inside
the garment 100 of the protective device 11 also when the latter is moved from the rest
condition to the working condjﬁbn, increasing its volume.
In a preferred embodiment of the present invention, said inflatable protective device 11
comprises two inflatable chambers 20, 30 of bag-like shape; a first inflatable chamber 20
being positioned on the right shoulder and a second inflatable chamber 30 being positioned
on the left shoulder.
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In aﬁother embodiment (not shown) the inflatable protective device 11 comprises more
than two inflatable chambers 20, 30 which protect shoulders and/or other body patts like
for example neck, chest, back, arms and/or legs.

In the preferred embodiment the inflatable chambers 20, 30 are fastened on the outer
surface 14 of the garment 100 and underneath a shoulder cup 4.

The size of each chamber 20, 30 is usually less than 10 litres. In this way each chamber 20,
30 can be inserted into the garment 100 without having to fold it or pack it in a particular
manner. As shown in figures 5 and 6, the chambets 20, 30 can lie flat directly onto the
surface to be protected. The chambers 20, 30 advantageously take up very little thickness on
the garment 100 being positioned between only two material layers (shoulder cup 4 and
outer surface 14 of the garment 100). As consequence the weight penalty for the system is
almost negligible due to reduced amount of fabric and this means that riders are not
discouraged from using this device because of the weight.

As shown in figures 5 and 6, part of the chambers 20, 30 is covered by the shoulder cup 4,
while the portion outside is covered by two secondary flaps 5 and 21. The first flap 5
extends from the shoulder towards the user’s chest and the second flap 21 extends
rearwards from the shoulder towards the user’s shoulder blade. Said flaps 5, 21 normally are
made of leather or similar materials.

A first portion 41, 42 of the external perimeter of the shoulder cup 4 is attached to the flaps
5, 21 and a second portion 43 of the external perimeter of the shoulder cup 4 is attached to
an elastic border 3. The portion 51, 52 of the pel:imetef of flaps 5, 21 not attached to the
shoulder cup 4 is connected to the elastic border 3. In this way, it should be noted, that the
assembly shoulder cup-flaps is not directly attached to the garment 100 but to the elastic
border 3 which is in turn connected, around its external perimeter 31, to the garment 100.
Said attachments can made by means of a stitching or by other fastening means like
Velcro®, zip or stud fasteners.

In all cases, shoulder cups 4, flaps 5, 21 and elastic border 3 are attached to the garment 100
so as to prevent the rupture of the garment 100 and the erupting from the garment 100 of
the inflatable protecting device 11.

Both in the rest condition and in the working condition, the chambers 20, 30 remain inside
the pocket created by the shoulder cup 4, elastic border 3 and additional flaps 5 and 21.

The inflation means 10 are able to inflate the protective device 11 and are usually positioned
in the garment aerodynamic hump 12, placed on the back of the rider.

Such means can comprise a gas generator or a cylinder of gas compressed or other known
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means. In all cases, the inflation means 10 contain more than one inflation charge and, as
will be illustrated in detail, in this way the inflation means 10 are able to inflate the protective
device 11 more than once.

The inflation means 10 can be activated by an electronic controller 9 of known type which
has the function to activate the inflation means 10 if a risk and/or danger signal is detected
by sensors which are incorporated in the garment 100. After having received an activation
signal from the electronic controller 9, the inflation means 10 are able to feed gas to
protective device 11 by means of connecting means 8. In this way the protective device 11
can change its shape from the rest condition, wherein it’s in a deflated status, to the working
cbndition, wherein it’s in an inflated status. The external surface of the protective device 11
1s provided with an escape vent 13 for the controlled escape of the inflating air from the

inflatable protective device 11. Said escape vent 13 has dimensions such as not to hinder the

‘inflation of the protective device 11 and consequently the impact protection offered by the

garment 100. The gas fed in the protective device 11 by means of the connecting means 8 is
allowed to outwardly through the escape vent 13. In this way the protective device 11, after

being moved in the working condition, in case of accident, can be slowly deflated and then

" return to the rest condition.

In a preferred embodiment, as shown in fig. 4, the two chambers 20, 30 can receive the gas
fed by the inflation means 10 by means of a Y shaped tube 8 which runs between the
garment lining 16 and the outer layer 14. |

As shown in figures 5 and 6, underneath of each chamber 20, 30 a shoulder armour 15 with
corresponding padding means is positioned. |

Hereinafter the operation of the protective device 11 will be described in detail with
reference to the preferred embodiment.

During the normal use, for example during a race, each chamber 20, 30 is in rest deflated
cdndition, while the electronic controller 9 carries out a continuous monitoring of the sensor
inputs for detecting when and if a danger situation arises for the user.

In case of fall, the electronic controller 9 provides to the gas generator 10 an activation
signal. The gas generator 10 then feeds gas to each chamber 20, 30 to expand these from the
rest condition to the working condition thus reaching its maximum volume.

The elastic border 3 is stretched for accomodating the increased volume of each chamber
20, 30 under the assembly shoulder cup-flaps, while the shape and rigidity of the shoulder
cup 4 help form and strengthen the inflated chamber 20, 30 beneath.

The inflation of each chamber 20, 30 is instantaneous and in this way a proper protection to
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the user is certainly provided. As above mentioned, the escape vent 13 does not compromise
the inflation of the chambers 20, 30 since its dimensions ate too small to allow a fast
discharge outwardly of air from the inflated chambers 20, 30.

The escape vent 13, as a matter of fact, is designed to enable a slow discharge of each
chamber 20, 30 so as they can deflate from the working condition to the initial rest
condition in around 60 seconds. _

The deflation of each chamber 20, 30 is allowed not only by the escape vent 13 but also it’s
facilitated by the elastic border 3. Due to its elastic properties, the border 3 after being
stretched owing the increase of the volume of each chamber 20, 30, is forced to return to its
original non-tense configuration. Consequently the shoulder cup 4 exercises a compression
on the chambers 20, 30 assisting the expulsion of the gas.

Upon the chambers 20, 30 are returned to their rest condition, the aerodynamics of the
garment 100 is restored and thus, if the fall has not produced any particular damage, the
rider can continue his race without being requested for repacking or jettson of the
protective device 11 after its deployment.

As above mentioned, the gas generator 10 contains more than one inflation charge.

After that the chambers 20, 30 are deflated, the electronic controller 9 continues to monitor
the sensor inputs and if required can activate the gas generator 10 again, until the amount of
charges in the gas generator 10 is exhausted. In this way, the garment 100 can provide to the
user the same level of protection to what was experienced beforehand.

From the above description it is clear that the garment of the present invention has
characteristics such as to solve advantageously the problems and drawbacks of the devices
set out in the prior art.

The present invention has been described with reference to a preferred embodiment, but
mechanically equivalent solutions are foreseeable falling within the scope of the following
claims.
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Claims

A garment (100) comprising :

- at least one inflatable protective device (11) able to move from a rest condition,
wherein it’s in a deflated status, to a working condition, wherein it’s in an inflated
status;

- an inflation means (10) having at least one inflation chatge able to inflate said
protective device (11)

- an electronic controller (9) able to activate the inflation means (10) if a risk and/or
danger signal is detected by sensors which are incorporated in the garment (100)
characterized by further comprising means (13) for the controlled escape of the

inflating air from the inflatable protective device (11).

A garment (100) according to claim 1, characterized in that said protective device (11)

when it is in the working condition it does not emerge outside the garment (100) but it

remains inside a pocket (7) formed between a protection element (4), fixed to an

external layer (14) of the garment (100), and the external layer (14) of the garment (100).

A garment (100) according to claim 2, characterized in that the protection element (4) is

fixed to the garment (100) by means of an elastic border (3) which is able to be

stretched for allowing the accommodation inside the garment (100) of the protective
device (11) also when the protective device (11) is moved from the rest condition to the
working condition, increasing its volume.

A garment (100) according to any preceding claims, characterized in that the protective

device (11) is made from a single sheet of elastic material, e.g. polyurethane.

A garment (100) éccording to any preceding claims, characterized in that the protective

device (11) is positioned flat inside the pocket (7) without needing to be packed or

folded.

A garment (100) according to claim 1, characterized in that the inflation means (10)

contain more than one inflation charge.

A garment (100) according to any preceding claims, characterized in that the protective

device (11) comprises two inflatable chambers (20, 30) of a bag-like shape; a first

inflatable chamber (20) being positioned on the tight shoulder and a second inflatable
chamber (30) being positioned on the left shoulder.

A garment (100) according to any preceding claimms, characterized in that the protective

device (11) comprises more than two inflatable chambers (20, 30) which protect

shoulders and/or other body parts like for example neck, chest, back, arms and/or legs.
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9. A garment (100) according to claim 7, characterized in that the two chambers (20, 30)
can receive the gas fed by the inflation means (10) by means of a Y shaped tube (8).
10. A garment (100) according to any claim 7 to 10, charactetized in that each chambers

(20, 30) remain inside the pocket (7) created by the shoulder cup (4), elastic botder (3)
and additional flaps (5, 21).
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